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PREFACE 

Thi s  volume contains sl~mmaries of FY-1979 or groups of projects. Requests for Inventory information 
government-sponsored environment and safety research will be answered by searches of the data base by SAI 
related to  energy. Project summaries were collected by personnel. 
Science Applications, Inc. (SAI), under contract with the 
U. S. Department of Energy, Office of Program Coordina- 
tion, under the Assistant Secretary for Environment. The 
summaries and other information relating to the projects 
were edited, categorized, indexed, and input to a computer 
file by the U. S. Department of Energy Technical Infor- 
mation Center in Oak h d g e ,  Tenn. The summary listings in 
this volume were photocomposed at GPO using a compule~. 
tape generated at the Technical Information Center. 

The file is available for on-line searching via the 
Department of Energy RECON system. DOEIRECON is an 
interactive on-line information retrieval system developed 
to provide rapid and easy access to energy-related data 
bases produced or obtained by the U. S. Department of 
Energy (DOE) Technical Information Center (TIC). DOE/ 
RECON is operated for TIC at the Oak Ridge National 
Laboratory (ORNL) by Union Carbide Corporation Nu'clear 
Division. The acronym RECON stands for REmote CON- 
sole, signifying the system can be accessed by users located 
at various sites across the United States. Users may access 
the system through telephone hookups with Teletype- 
compatible terminals, by dialing directly or by using the 
TELENET network. Access to the DOEIRECON system is 
granted by Charles E. Spath, Assistant Manager for Infor- 
mation Services of the Technical Information Center. 
Access is considered on the receipt of a letter request to: 
Thomas D. Sample, Chief, Technical Services Branch, U. S. 
Department of Energy, Technical Information Centel', P. 0. 
Box 62, Oak Ridge, TN 37830 

The FY-1979 Federal Inventory data base is also 
maintained on the VAX 111780 computer at  Science 
Applications, Inc. (SAI), Oak Ridge, Tennessee. SAI will 
provide information from the data base by two methods. 
First, SAI will provide a response service to persons 
interested in obtaining data about specific research projects 

Summaries are arranged in this publication by log 
number, which groups the projects by reporting agency. 
The log number is a unique number assigned to each project 
from a block of numbers set aside for each agency. The 
association of agencies with blocks of log numbers is shown 
in the following table. 

Department of Agriculture 1-9,999 
Department of Commerce 10,000-1 9,999 
Deuartment of Defense 20.000-29.999 
Department of Health, Education 

and Welfare 
Department of Housing and Urban 

Development 
Department of the Interior 
Department of Transportation 
Environmental Protection Agency 
Department of Energy 
National Science Foundation 
National Aeronautics & Space 

Administration 
Tennessee Valley Authority 
Nuclear Regulatory Commission 
Council on Environmental Quality 
Office of Technology Assessment 
Department of Labor 

Information about the projects is included in the 
summary listings. This includes the project title, principal 
investigators, research organization, project number, con- 
tract number, supporting organization, funding level if 
known, related energy sources with numbers indicating 
perc.entages of effort devoted to each, and R & D cate- 
gories. A brief description of each project is given, and this 
is followed by subject index terms that were assigned for 
computer searching and for generating the printed subject 
index in the back of this volume. 
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1 Alder for Mined-Land Restoration in Cold-Dominated Cli- 
mates. McKendrick. J.D. (Univ. of Alaska, Fairbanks, AK, 99701). 
Project number: ALK05909. Contract: ALK05909. Supported by: 
Alaska Univ., Fairbanks (USA); Department of Agriculture, Wash- 
ington, D C  (USA). Funding: USDA-$6.000. 
Related energy source: Coal(100) 

The principal objective of the study includes means of evalu- 
ating the cultural practices and uses of Alnus sp. (alder) in rehabili- 
tating drastically disturbed sites such as coal-mine spoils. Specific 
objectives include the determination of seed availabilities of alder on 
disturbed sites, the examination of soil conditions favorable or  inhibi- 
tory to alder establishment, and the documentation of physical and 
chemical soil changes occurring as the result of alder invasion. 
Research plots will be established to evaluated physical and cultural 
aspects of  alder establishment on two Alaskan mine spoils. Stratified 
seed will be used as a seed source. Germination and growth charac- 
teristics will be monitored. In another study, alder stands of varying 
age will be evaluated in relation to soil and plant properties, thus 
documenting beneficial contributions of alder in a cold-dominated 
climate. 
Keywords: trees; cultivation techniques; coal mines; spoil banks; land 
reclamation; soil chemistry; alaska; seeds; growth; arctic regions; 
revegetation. 

2 Solar Heated Septic Tanks for Dead Poultry Disposal. 
Mote, C.R.; Holbrook, W. (Univ. of Arkansas, Fayetteville, AR, 
72701). Project number: ARK00935. Contract: ARK00935. Supported 
by: Arkansas Univ., Fayetteville (USA); Department of Agriculture, 
Washington, D C  (USA). Funding: USDA-$6.000. 
Related energy source: solar(100) 

The  research objectives are to: demonstrate the use of septic 
tank-filter field systems for poultry disposal; demonstrate the effects 
of heating and agitation on the efficiency of septic tanks for poultry 
disposal; investigate overall energy efficiency of solar heated septic 
tanks; and investigate the economic incentives for using heated 
'septic tank-filter field systems for dead poultry disposal. T w o  solar 
heated septic tank systems with one control system will be located 
on the University of Arkansas Main, Experiment Station, Fayette- 
ville. Arkansas. Water samples will be collected monthly from each 
septic tank's effluent and from two well points installed below each 
filter field. Water samples will be analyzed for concentration of total 
solids, suspended solids, volatile solids, etc. T w o  solar collector 
systems will maintain optimum biological temperatures in the septic 
tanks. The relative economics of heated septic tank systems for dead 
chicken disposal will be determined by comparing the construction 
and operating costs of the research units with other disposal meth- 
ods. 
Keywords: chickens; waste disposal; solar heating; economics; arkan- 
sas; sampling; solar collectors; biodegradation; filters; tanks; efficien- 
cy; solar process heat. 

3 Reclamation and Water Reactions of Strip Mine Spoils in 
Northern Arizona. Jordan, G.L.; Day, D .  (Univ. of Arizona, Tucson. 
AZ,  85721). Project number: ARZT-lG1751-68-208. Contract: 
ARZT-101751-68-208. Supported by: Arizona Univ., Tucson (USA); 
Department of Agriculture, Washington. D C  (USA). Funding: 
USDA-$247,000. 
Related energy source: Coal(100) 

The objectives are to: (1) identify plant species adapted for 
revegetating and stabilizing strip mine spoils; (2) test cultural and soil 
treatments for establishing and maintaining adapted species; (3) de- 
termine the effects of plantings and cultural treatments on the 

. hydrologic regime of mine spoil; and (4) develop and test mathemat- 
ical simulations of the hydrologic behavior of mine spoils.under 

alternative treatments. Characteristics of seed germination need to be 
known for productive and effective field planting. Lab and green- 
house studies are very helpful but actual field studies are necessary. 
Each species has its own temperature range for germination which 
restricts its response in the environment. Fifteen native species will 
bc tcsted. Supplemental irrigation will be used in field trials. Runoff 
and sedimentation from plots will be measured. 
Keywords: arizona; spoil banks; coal mines; surface mining; land 
reclamation; revegetation; plants; cultivation techniques; mathemat- 
ical models; germination; seeds; irrigation; runoff; sediments; sam- 
pling. 

4 Plants for Pollution and Erosion Control, Beautification . 
and Browse. Jordan, G.L. (Univ. of Arizona, Tucson, AZ, 85721). 
Project number: ARZT170389-68-14. Contract: ARZT170389-68-14. 
Supported by: Arizona Univ., Tucson (USA); Department of Agri- 
culture, Washington, D C  (USA). Funding: USDA-$28,000. 
Related energy source: CoaI(100) 

This study will determine the potential for germination and 
survival of selected native and introduced shrubs for critical area 
stabilization and range plantings. Laboratory studies will be contin- 
ued on germination characteristics including rates, energy require- 
ments, and breaking of dormancy on selected native and introduced 
shrubs. Species showing highest germination rates will be field tested 
in accordance with their temperature and energy requirements on 
critical areas. Selection of species and planting procedures will 
emphasize drought tolerance and moisture-conserving practices for 
establishment. 
Keywords: plants; erosion; pollution control; control; shrubs; germi- 
nation; land reclamation; revegetation; preferred species; soil conser- . 
vation; control; coal mining; waste management. 

5 Adding Market Value to Harvested Vegetables and Grain 
by Processing with Solar Energy. Foster, R.E. (Univ. of Arizona, 
Tucson, AZ, 85721). Project number: ARZT172381-56-14. Contract: 
ARZT172381-56-14. Supported by: Arizona Univ., Tucson (USA); 
Department of Agriculture, Washington, D C  (USA). Funding: 
USDA-$6,000. 
Related energy source: solar(100) 

The  objectives are to: (1) utilize surplus vegetables by dehy- 
drating completely; (2) improve shipping ability of Arizona vegeta- 
bles and reduce transit costs and handling losses by removing small 
amounts of moisture at origin and restoring it at destination; (3) 
permit early grain harvest by artificially drying immature grain; and 
(4) accomplish all of the above through the use of solar energy. The  
approach is to: (I)  use fossil fuel to simulate solar powered dehydra- 
tor; (2) establish machine 'requirements and develop methods; (3) 
obtain harvested produce, apply drying treatments, store, restore to 
original form, and evaluate by appropriate comparisons; (4) compare 
artificially dried grain with full term grain; and (5) determine proper 
timing by comparing different sees. 
Keywords: vegetables: solar drying; dehydration: simulation; storage: 
evaluation; cereals; research programs: transport: cost. 

6 Mined Land Reclamation Planning in the Pinyon-Juniper 
Ecosystem. Thames, J.L. (Univ. of Arizona. Tucson. AZ. 857221). 
Project number: ARZT2014-416837. Contract: ARZT2014-416837. 
Supported by: Arizona Univ.. Tucson (USA); Department of Agri- 
culture. Washington. D C  (USA). Funding: USDA-$28.000. 
Related energy source: CoaI(100) 

This study will develop methods for comprehensive mining- 
reclamation planning using hydrologic simulation, computerized 
mapping and systems analysis. The fi~ctors. slope length. slope incli: 
nation. aspect. topogiaphic alignment and configuration, are depend- 
ent upon the mining operation i~nd subsequr~~t  regrading of the spoil. 
They are not mutually exclusive. The approach will be to achieve 
the most favorable balance of these factors with the least amount of 
earth moving. This will require a systems analysis framework with 
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primary input from the hydrologic synthesis and assumptions on 
plant response. Climatic and hydrologic data will also be required 
and are presently being collected. Information on the mining oper- 
ation such as depth of overburden, present overburden removal 
methods, hauling routes, power supply routes, and regarding facili- 
ties will be obtained. 
Keywords: surface mining; land reclamation; optimization; spoil 
banks; climates; hydrology; plants; systems analysis. 

7 Utilization of Animal, Crop, and Processing Residues. 
Hills, D.J.; Miller, G.E. (Univ. of California, Davis, CA, 95616). 
Project number: CA-D-AER-2971-H. Contract: CA-D-AER-2971-H. 
Supported by: California Univ., Davis (USA); Department of Agri- 
culture, Washington, DC (USA). Funding: USDA-$8,000. 
Related energy source: conservation(100) 

The objectivc is to investigate.means and processes for ob- 
taining greater utilization of animal, crop and food processing plant 
wastes by recycling, conversion and energy recovery techniques. 
Control and reduction of air, water, and soil pollution will be a basic 
consideration. Laboratory and field studies will be conducted on 
open field burning of crop residues and pyrolysis and incineration for 
any recovery. Animal and food processing wastes will be examined 
for recycling to animal feeds. All types of wastes will be studied in 
soil plots for recovery of nutrients and encouragement of soil bacte- 
ria conversion to useable plant nutrients. 
Keywords: manures; agricultural wastes; recycling; incinerators; pyr- 
olysis; animal feeds; materials recovery; nutrients; waste manage- 
ment; conversion; technology assessment. 

8 Yolk Deposition in Birds Subjected to Environmental Con- 
taminants. Graw, C.R. (Univ. of California, Davis, CA, 95616). 
Project number: CAD-AVS2990-H. Contract: CAD-AVS2990-H. 
Supported by: California Univ., Davis (USA); Department of Agri- 
culture, Washington, DC (USA). Funding: USDA-$4,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

This study will determine the significance of yolk deposition 
rate as a factor in contamination of eggs of birds exposed to 
pesticides, toxic metals, oil-soluble pollutants or other similar haz- 
ards. Through recently developed staining techniques, yolk rings can 
be revealed which probably correspond to feeding and activity 
variation in the female's environment. Thus, rings in an egg of a wild 
bird can be used to determine the recent history of her environment 
during the period of yolk formation. Until now there were no 
methods to determine the time required for yolk formation. Eggs of 
representative wild birds will be studied in cooperation with State 
and Federal agencies. Acute exposure over a period of from several 
hours to a few days will be used to determine the transfer of 
oesticides. oil-soill oollutants. and toxic metals to   articular rines of 

products or energy while reducing pollution problems. The ap- 
proach is to: (1) survey and chemically characterize winery and 
distillery waste streams; (2) survey and screen for organisms which 
perform interesting bioconversions of waste or its major compo- 
nents; (3) determine important bioconversion process parameters 
such as kinetic constants, yield factors, temperature limits, etc. in 
laboratory scale equipment; and (4) perform economic analysis to 
determine desirability of pilot scale experiments. 
Keywords: bioconversion; distillation; liquid wastes; beverages; food 
industry; chemical properties; microorganisms; materials recovery& 
chemical reaction yield; bench-scale experiments; waste manage- 
ment. 

11 Oxidative Utilization of Wood and Other Lignocellulosic 
Materials. Brink, D.L. (Univ. of California, Be~.keley, CA, 94720). 
Project number: CA-F-FPL-2910-MS. Contract: CA-F-FPL-2910- 
MS. Supported by: California Univ., Berkeley (USA); Department of 
Agriculture, Washington, DC (USA). Funding: USDA-$9,000. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

Based upon oxidative reactions, technically and economically 
feasible and environmentally compatible processes utilizing wood 
and other lignocellulosic materials will be developed. The lignocel- 
lulosic moiety in wood and residuals of forestry and agriculture will 
be modified using oxidizing agents to produce products of commer- 
cial value. 
Keywords: wood; cellulose; lignin; oxidation; agricultural wastes; 
wood wastes; synthesis; chemical feedstocks. 

12 Radioecological Investigations of Uranium Mill Sites. 
Whicker, F.W. (Colorado State Univ., Fort Collins, CO, 80521). 
Project number: COL000164. Contract: COL000164. Supported by: 
Colorado State Univ., Fort Collins (USA); Department of Agricul- 
ture, Washington, DC (USA). Funding: USDA. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objectives are to survey abandoned and active uranium I -  

mill tailings sites for radiation levels; and to investigate the integrity 
of the radionuclides associated with tailings and the potential for 
spread of radionuclides by physical and biological mechanisms. 
Several sites in Colorado and Wyoming will be investigated. Mea- 
surements of radiation levels will be made with a pressurized ioniza- 
tion chamber. Selected soil, plant and animal samples will be collect- 
ed for radionuclide assay. Visual reconaissance of sites for potential 
radioecological problems will be undertaken. 
Keywords: radioecology; feed materials plants; mill tailings; radiation 
monitoring; radionuclide migration; environmental transport; colora- 
do; wyoming; soils; plants; animals; radioecological concentration; 
radionuclide kinetics. 

iolk laid hown'during short periods of contaminatibn. r 
" 

Keywords: birds; eggs; contaminatipn; pesticides; metals; petroleum; 13 Vegetable Stabilization of Drastically Disturbed Lands. 
age estimation; wild animals; oil spills; bioassay; toxicity; biological Berg, W.A. (Colorado State Univ., Ft. Collins, CO, 80521). Project 
~ f f ~ r t z  number: COL00020. Contract: COL00020. Supported by: Colorado -. . - - . -. 

State Univ., Fort Collins (USA); Department of Agriculture, Wash- 
9 Improved Greenhouse Production Systems. Kohl, H.C. Jr. ington, DC (USA). Funding: WSDA-$63,000. 
(Univ. of California. Davis. CA. 95616). Proiect number: CAD- Related enerev source: Coal(50): oil shale(50) R and D categories: 
~ ~ ~ 3 3 3 4 - ~ .  contrait: C A D - ~ ~ ~ 3 3 3 4 - ~ .  ~uooorted bv: California 
Univ., Davis (USA); Department of ~ ~ r i c u l t L e ,  ~ a s i i n ~ t o n ,  DC 
(USA). Funding: USDA. 
Related energy source: nuclear fission(50); geothermal(50) R and D 
categories: Biological effects of pollutants h experimental systems. 

Study will devise a greenhouse system oriented to the use of 
geothermal energy and thermal polluted water, coolant from nuclear 
power generating reactors and to the special problems of arid 
climates, and devise greenhouse production systems oriented to the 
needs of the amateur plant grower. Cultivars of ornamental plants 
will be indexed according to maximum, minimum and optimum 
temperature requirements in order to provide information for devel- 
opment of energy conserving modifications of current greenhouse 
growing systems. Crop production systems will be designed which 
utilize multiple layers of plants (particularly at night) to make most 
efficient use of heated space. A greenhouse system oriented to the 
use of geothermal energy and thermal polluting water, nuclear 
power generating reactors and to special problems of arid climates 
will be designed. Greenhouse production systems oriented to the 
needs of the amateur plant grower will be devised. 
Keywords: greenhouses; geothermal energy; thermal effluents; nucle- 
ar power plants; optimization; waste heat utilization; design; orna- 
mental plants; energy conservation; plants; systems analysis. 

10 Bioconversion of Distillery and Winery Waste. Williams. 
L.A. (Univ. of California, Davis, CA, 95616). Project number: CA- 
D-VIT-3841-H. Contract: CA-D-VIT-3841-H. Supported by: Califor- 
nia Univ., Davis (USA); Department of Agriculture, Washington, 
DC (USA). Funding: USDA. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

The objective is to develop bioconversion processes based on 
winery and distillery wastes which allow economic recovery of by- 

. .. . . 
Pollutant moiitoring. 

- 
The objectives are to: (1) determine soil treatment longevity 

and plant species adaptability in stabilization of mine wastes and mill 
tailings; (2) investigate surface stability of spent oil shales and soil- 
covered spent shales; and (3) determine methods for establishment of 
shrubs on topsoiled and coal-mined land in northwestern Colorado. 
The approach consists of: (1) evaluation of field plots established 
over the past 8 years on cultural treatments and species trials on 
mine wastes; (2) field and laboratory work with spent oil shales 
ranging in physical and chemica! characteristics: and (3) field study 
on seeding and planting of native shrubs on topsoiled area as 
influenced by herbaceous species competition and cultural treat- 
ments. 
Keywords: coal mines; oil shale mining; land reclamation; revegeta- 
tion; spent shales; colorado; cultivation techniques: plants. 

14 Development and Evaluation of Vegetation Sampling on 
Areas Subject to Open-Pit Mining. Bonham. C.D. (Colorado State 
Univ., Ft. Collins, CO, 80521). Project number: COL00190. Contract: 
COL00190. Supported by: Colorado State Univ.. Fort Collins (USA): 
Department of Agriculture. Washington. D C  (USA). Funding: 
USDA-$74,000. 
Related energy source: CoaI(100)' R and D categories: Pollutant 
monitoring. 

The objectives are to: (1) determine vegetation measures for 
pre-mining conditions; (2) determine appropriate methods for obtain- 
ing measurements from vegetation types for pre-mining conditions; 
and (3) develop  neth hods for determining important changes i n  
vegetation characteristics after surface mining and reclamation have 
occurred. An analysis of the literature will be conducted to select 
those techniques which have been used to obtain specific data on 
vegetation. A partial .literature review currently indicates that nu- 
merous studies will be conducted on sample unit. size, shape. and 
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number with respect to  efficiency in gaining precision (with refer- 
ence to variability and resources). A complete review, plus evalua- 
tion, will be completed. 
Keywords: surface mining; ecology; terrestrial ecosystems; coal 
mines; data analysis; data compilation; environmental impacts. 

15 Systems Analysis for Cost-Effective Adaptation of Precipi- 
tation Management to Mine Spoil Reclamation. Smith, G.L. (Colora- 
d o  State Univ., Ft. Collins, CO, 80521). Project number: COL01404. 
Contract: COL01404. Supported by: Colorado State Univ., Fort 
Collins (USA); Department of Agriculture, Washington, D C  (USA). 
Funding: USDA-$25,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The  objective is to develop a rapid means for estimating the 
optimal design of precipitation management systems for enhancing 
the revegetation of mine spoils in western semi-arid and arid climates 
and for estimating the probabilities of success or  failure of such 
systems for the plant species, soil, and climate factors involved. This 
goal is accomplished through the development of an integrated set of 
suitable system simulation models reflecting the essential interactions 
of location, climate, plants, and soil moisture including, but not 
ncccssarily limited to: simulation of equally likely rainfall sequences 
over time, simulation of the mini-micro watershed partitioning of the 
rainfall, simulation of both moisture dynamics, and prediction of the 
plant responses to the soil moisture-climate regemes simulated. Simu- 
lation models will in part be analytical and in part experimental and 
descriptive. 
Keywords: spoil banks; revegetation; arid lands; plants; soils; simula- 
tion; rain; moisture; mathematical models; coal mines; cost benefit 
analysis. 

16 Selection of Superior Tree Ecotype-Mycorrhizal Fungi 
Associations for Mineland Revegetation. Reid, C.P. (Colorado State 
Univ., Ft .  Collins, CO, 80521). Project number: COL01405. Contract: 
COL01405. Supported by: Colorado State Univ., Fort Collins (USA); 
Department of Agriculture, Washington, D C  (USA). Funding: 
USDA-$23,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The  objective is to select superior tree planting stock for 
revegetation of mining wastes through intraspecific selection of tree 
ecotypes, selection of specific mycorrhizal fungi associates, and 
formation of mycorrhizae. Tree seedlings from 4 to 5 ecotypes of 
four tree species (Pinus ponderosa, P. edulis, P. flexilis, and Juni- 
perus scopulorum) will be grown with four different mycorrhizal 
fungi (Pisolithus tinctorius, Cenococcum graniforme, Syllus granula- 
tus, and Glomus mossea) under greenhouse conditions to assess the 
growth performance and mycorrhizal formation success of the var- 
ious tree ecotype-fungal species interactions. After one growing 
season in the greenhouse, seedlings from the 3 best performing 
ecotypes of each tree species will be placed in microplots containing 
mining waste material from two sources, oil shale and coal spoil. The  
microplot substrate will be fertilized with N and P to a uniform 
minimal amount equivalent to a final level in the microplots of ca. 40 
Ibs/acre. Bi-weekly records of mortality, height growth, and stem 
diameter will be maintained through one growing season. The  
microplot study will be of a replicated factorial design to examine 
interactions between mycorrhizal fungi, ecotypes, tree species, spoil 
material, and replicates. 
Keywords: mycorrhizas; pines; symbiosis; greenhouses; seedlings; 
plant growth; revegetation; land reclamation; coal mines. 

17 Improving Estimates of Sodium Hazard of Coal Surface- 
Mined Overburden. Berg, W.A. (Colorado State Univ., Ft. Collins, 
CO, 80521). Project number: COL01469. Contract: COL01469. Sup- 
ported by: Colorado State Univ., Fort Collins (USA); Department of 
Agriculture, Washington, D C  (USA). Funding: USDA-$25,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to determine: (1) the change in sodium 
hazard of western surface-mined coal overburden upon exposure to 
the atmosphere and subsequent weathering; and (2) if the change is 
great enough to appreciably increase the water permeability of the 
overburden. Three samples of freshly exposed overburden from each 
of four surface coal mines in the western states will be exposed to 
five different laboratory and greenhouse weathering treatments and 
sampled periodically. Unweathered and weathered samples will be 
analyzed for the sodium hazard by determining the sodium adsorp- 
tion ratio, the exchangeable sodium percentage, and permeability. 
Keywords: overburden; coal mines; surface mining; sodium; hazards; 
weathering; adsorption; greenhouses; plants; permeability. 

18 Role of Belowground Processes.in Stabilization of Spent 
Oil Shale. Reid, C.P. (Colorado State Univ., Ft. Collins, CO, 80521). 
Project number: COL02011. Contract: COLO2Ol I. Supported by: 
Colorado State Univ., Fort Collins (USA); Department of Agricul- 
ture, Washington, D C  (USA). Funding: USDA. 

Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. 

The  objectives are to: (I) continue monitoring performance of 
existing selections of superior tree ecotype (Pinus ponderosa)-my- 
corrhizal fungi associations established in TOSCO oil shale micro- 
plots; (2) add rhizosphere bacteria and microbivorosus or  phytopha- 
gous nematodes to these planted-mycorrhizal associations, and assess 
rates of remineralization of labile pools of N and P; (3) establish soil. 
plant-microbial associations in gnotobiotic soil microcosms using 
TOSCO shale, with and without topsoil; (4) grow mycorrhizal 
infected and uninfected pine seedlings with and without rhizosphere 
microflora and fauna, iq greenhouse microplots; and (5) grow pine 
seedlings in gnotobiotic microcosms (flasks), same permutations as 
above, measure changes in soil N, P, and plant growth. 
Keywords: spent shales; mycorrhizas; pines; symbiosis; nematodes; 
bacteria; soils; oil shales; greenhouses; plant growth; nitrogen; phos- 
phorus; land reclamation; in-situ retorting; revegetation. 

19 ~ e ~ i ~ n a l  Analysis of Vegetation: Environmental Systems 
on Surface-Mineable Lands. Bonham, C.D. (Colorado State Univ., 
Fort Collins, CO, 80521). Project number: COL02023. Contract: 
COL02023. Supported by: Colorado State Univ., Fort Collins (USA); 
Department of Agriculture, Washington, D C  (USA). Funding: 
USDA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This study will characterize specific biological systems over- 
lying strippable energy sources in the Rocky Mountain Province; 
characterize specific environmental systems that are associated with 
those vegetation systems; and describe biotic and abiotic characteris- 
tics of the ecosystems which are most important for their reclama- 
tion. Soil and vegetation maps will be obtained from land manage- 
ment and state agencies. Literature and field data will be used to 
describe and model each vegetation-soil unit studied. Response unit 
maps for each vegetation type will be completed by the end of the 
second year. A vegetation and soil survey will be conducted in each 
of the selected study areas where major surface mining for fuels will 
occur in the West. After the survey has been made, overlay maps 
will be made and each study site will be sampled to obtain estimates 
of cover by species, season of maximum morphological development 
for the major species, and dominant species in each lifeform catego- 
ry. 
Keywords: surface mining; baseline ecology; environment; regional 
analysis; land reclamation; environmental impacts. 

20 Toxic Effects on the Aquatic Biota from Coal and Oil 
Shale Development. Skogerboe, R.K. (Colorado State Univ., Fort 
Collins, CO, 80521). Project number: COLV01188. Contract: 
COLVOI 188. Supported by: Colorado State Univ., Fort Collins 
(USA); Department of Agriculture, Washington, D C  (USA). Fund- 
ing: USDA. 
Related energy source: Coal(50); oil shale(50) R and D categories: . 
Environmental effects assessment. 

This study will assess effects of coal combustion on the 
aquatic biota; ammonia toxicity to fishes and aquatic macroinverte- 
brates; and effects of coal and oil shale mining on receiving streams 
in increased inloads of dissolved solids. Western Colorado is coming 
under heavy pressure for energy development, particularly coal and 
oil shale development. At the same time, Western Colorado is 
renowned for its wildlife including fishing. The  relationship and 
impact of energy development on aquatic biota will be determined 
using ecosystem sampling techniques and quantifying ammonia con- 
centrations by gas chromatography. 
Keywords: toxicity; aquatic organisms: coal industry; oil shale indus- 
try; chemical effluents; combustion products; water pollution: 
energy source development; ammonia; environmental impacts. 

2 1 Distribution and Concentration of Trace Elements in Wild- 
life Food Chains in the PICI. Nagey, J.P. (Colorado State Univ.. 
Fort Collins, CO, 80521). Project number: COLV01769. Contract: 
COLV01769. Supported by: Colorado State Univ.. Fort Collins 
(USA); Department of Agriculture. Washington, D C  (USA). Fund- 
ing: USDA: 
Related energy source: oil shaIe(100) R and D categories: Ecological 
effects of pollutants o r  physical disturbances. 

The presence, occurrence, and concentration of potentially 
hazardous elements from the development of oil shale extraction 
operations should be monitored in the Piceance Creek Basin before 
disturbances in the environment occur. Effect on animal health is to 
be measured. Research will concentrate on: distribution of trace 
organics and inorganics in soils and plants before disturbance; distri- 
bution of trace substances in raw oil shale and all end products of the 
retort process: fats and biological availability of trace substances in 
the spent shale oil and other products: sterilizers available for 
controlling release, removal, or amelioration of effects: and measure- 
ment of toxic effects on animal population. 
Keywords: wild animals; oil shale industry; biological effects: envi- 
ronmental impacts: chemical effluents: toxicity: physiology; oil 
shales. 
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22 Analysis and Modeling Lake Michigan Fish Population. 
Vandyne, G .  (Colorado State Univ., Fort Collins, CO, 80521). 
Project number: COLV05500. Contract: COLV05500. Supported by: 
Colorado State Univ., Fort Collins (USA); Department of Agricul- 
ture, Washington, DC (USA). Funding: USDA. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

Assessment of power plant effects such as entrainment, im- 
pingement and relatively small thermal increments on Lake Michi- 
gan implies a need for a systems analysis approach. A modelling 
effort is proposed to examine and interrelate the data from the 
fishery and relate investigations in the vicinity of the Donald C. 
Cook Nuclear Power Plant to determine potver plant effluent pollu- 
tion effects on commercial and sports fish in Lake Michigan. The 
model will examine changes over time on a multispecies population 
sector. Climatic variables, plant operations and seasonal effects will 
be used as driving variables in the model to change the values of 
elements in the transition matrices. The model, after development 
and revisions, will be used to make predictions of impacts of alterna- 
tive power plant operational stages on the population vector of the 
lake ecosystem. 
Keywords: lake michigan; biological models: fishes; population dy- 
namics; power plants; thermal effluents; biological stress; biological 
effects; aquatic ecosystems. 

23 Air Pollution Emission Inventory of Fireplaces. Buchan, 
R. (Colorado State Univ.. Fort Collins, CO, 80521). Project number: 
COLV05514. Contract: COLVO5514. Supported by: Colorado State 
Univ., Fort Collins (USA); Department of Agriculture, Washington, 
D C  (USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

Studies will provide accurate information on the impact of 
.fireplaces as an air pollution source in Vail, Colorado, so that sound 
decisions can be made with respect to emission control strategies. 
This initial phase of the project will be for the purpose of gaining 
background information, refining experimental design, and develop- 
ing a data tabulation format and data analysis model. Second phase 
of the project will be devoted to data collection. The time period of 
this phase was selected as it is the peak ski season and fireplace usage 
should be at its highest. Final phase of the project will be for data 
analysis, evaluation, conclusions and preparation of a report with 
recommendations. Data .collected will be analyzed in accordance 
with established statistical methods and evaluated accordingly. 
Keywords: fireplaces; air pollution; colorado; wood; environmental 
impacts; air quality; coal; combustion products. 

24 Grain Drying with Solar Energy in the Humid South. 
Bagnall, L.O.; Chaw, K.V.  (Univ. of Florida, Gainesville, FL, 
32601). Project number: FIA-AG01852. Contract: FIA-AG01852. 
Supported by: Florida Univ., Gainesville (USA); Department of 
Agriculture, Washington, D C  (USA). Funding: USDA-$16,000. 
Related energy source: solar(100) R and D categories: Environmental 
effects assessment. 

The research objectives are to develop and evaluate solar 
drying systems. The approach is to construct plastic solar collectors 
and conduct corn and soybean drying tests using two 100-bushel 
metal bins. Various air flow rates will be used. The tests will include 
drying experiments during the daytime hours only, drying experi- 
ments with the blowers run all day and all night, and experiments 
with the blowers on a humidistat setting at night. Temperatures 
throughout the collector, temperature profiles in the grain bins as 
well as the relative humidity, ambient temperature, and insolation 
will be monitored and recorded by a data acquisition system. 
Keywords: cereals; southeast region; solar drying; flow rate; solar 
collectors; maize; soybeans; blowers; temperature distribution; re- 
search programs; humidity. 

25 Resource Recovery from Livestock Wastes. Newton, G.L. 
(Georgia Coastal Plain Expt. Station, Lifton, GA,  31794). Project 
number: GE00027 1. Contract: CEO0027 1. Supported by: Georgia 
Univ., Tiftou (USA). Georgia Coastal Plain Experiment Station; 
Department of Agriculture, Washington, DC (USA). Funding: 
USDA. 
Related energy source: conservation(100) R and D categories: Envi- 
rcnmental effects assessment. 

The objectives are to: (I)  determine if deep-pit stored manure 
can be used for methane production and the feeding value of digester 
sludge; (2) develop means of reducing the nitrogen loss from oxida- 
tion ditches; (3) develop ways of utilizing fibrous materials removed 
from the stream of a flush waste removal system; (4) determine if 
certain algae can be used effectively to produce a usable product 
from waste waters; and (5) incorporate procedures- for resource 
recoery into systems and evaluate the practicality. W-aste from beef, 
dairy, and swine research units will be available. for research on 
recovery of livestock waste material. Both laboratory and larger 
scale research studies will be initiated to evaluate the component 
parts of the waste material for feed, fertilizer, and gas production. At 
the same time, environmental pollution will be monitored. 

Keywords: manures; methane; biosynthesis; sludges; waste product 
utilization; cattle; swine; animal feeds; fertilizers; air pollution; moni- 
toring; anaerobic digestion. 

26 Design Parameters and Equations for Anaerobic Biocon- 
version of Organic Wastes. Yang, P. (Univ. of Hawaii, Honolulu, HI, 
96822). Project number: HAW00528-S. Contract: HAW00528-S. Sup- 
ported by: Hawaii Univ., Honolulu (USA); Department of Agricul- 
ture, Washington, DC (USA). Funding: USDA-$6,000. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The rate constants (based on biological concepts) and equa- 
tions for the design and prediction of production of methane and 
degree of stabpilization of organic waste in the batch, semi-continu- 
ous flow with constant solid recycle systems are evaluated. The 
operational stability of constant sludge recycle system at normal and 
shock loading conditions is investigated. Laboratory and pilot scale 
operations will be used for the evaluation of design parameters for 
batch operations. These parameters will be appl~ed as the design 
criteria for the development and operation of semi-continuous flow 
and constant sludge concentration recycled continuous flow systems. 
Animal wastes, crop residues, and sewage treatment sludge will be 
used for demonstrating the application of design parameters evaluat- 
ed from laboratory and pilot scale studies. 
Keywords: methane; batch culture; stability; design; anaerobic diges- 
tion; agricultural wastes; sewage sludge; biosynthesis; manures; 
mathematical models. 

27 USDA: Fugitive Dust Emission. Belt, G.H. (Univ. of 
Idaho, Moscow, ID, 83843). Project number: IDA-ES-0126. Con- 
tract: IDA-ES-0126. Suooorted bv: Idaho Univ.. Moscow (USA): 
Department of ~ ~ r i c u i i u r e ,  washington, DC ' (USA). ~"nding: 
USDA-S33.000. - - - - . - . 

Related en& source: CoaI(100) R and D categories: Environmental 
effects assessment. 

Emission of fugitive dust caused by heavy trucks operating on 
unpaved roads between mine pit and tipple will be measured; clima- 
tological, road surface, vehicle and traffic conditions which influ- 
ence the emission factors will be monitored to develop a simple 
mathematical model useful in predicting emission rates on a daily or 
annual basis. Field measurements of dust emission will be made using 
an array of high volume samplers on a vehicle trailing the test 
vehicle under selected speeds and road surface conditions. 
Keywords: dusts; mining; vehicles; environmental impacts; monitor- 
ing; mine haulage; air pollution; mathematical models. 

28 Electrochemical Conversion of Biomass into Proteins and 
Hydrogen. Steinberg, M.P. (Univ. of Illinois, Urbana, IL, 61801). 
Project number: ILLUIO-0376. Contract: ILLUIO-0376. Supported 
by: Illinois Univ., Urbana (USA); Department of Agriculture, Wash- 
ington, DC (USA). Funding: USDA-$7,000. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The- objective is to investigate technical and economic feasi- 
bilities of electrochemical oxidation of biomass to produce feed 
protein and by-product hydrogen, safe handling and storage of 
hydrogen, and hydrogen-oxygen fuel cell production of dc electric- 
ity. Liquid swine manure will initially be the biomass to be convert- 
ed in bench scale electrochemical cells. Aerobic bacteria will utilize 
oxygen as i t  is produced at the anodes and hydrogen, and energy 
source, will be produced and collected at the cathodes. The hydro- 
gen will be utilized in a fuel cell to produce dc electricity to 
supplement operation of the electrochemical cell. Technical oper- 
ational parameters will be studied to achieve optimum growth of 
single cell protein and production of hydrogen. Conditions promot- 
ing additional production of hydrogen from biomass by anaerobic 
bacteria will also be studied. 
Keywords: feasibility studies; technology assessment; electrochemis- 
try; oxidation; biomass: animal feeds; hydrogen production; manures; 
swine: electrochemical cells: single cell protein; anodes; cathodes: 
oxygen;, direct current: bacteria; aerobic conditions; biosynthesis. 

29 Reclamation of Surface Mined Lands. Boast. C.W. (Univ. 
of Illinois. Urbana. IL. 61801). Project number: ILLU15-0331. Con- 
tract: ILLU15-0331. Suppnrted by: Illinois Univ.. Urbarja (USA): 
Department of Agriculture. Washington. DC (USA). Funding: 
USDA-$30.000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and annlysic. 

Strip mine spoils are characterized and their properties are 
related to geographic region. pre-mine landscape. overburden rnate- 
rials. coal strata mined. mining procedure. and age of spoils. Factors 
are identified that limit stand establishment, crop performance. alid 
farming operations. Rate of orgilllic matter accumuli~tions. structure 
development. weathering do\v11 of conipiiction Loties and shale frag- 
ments, and chemical changes in mitie spoils are determined. Physical 
properties of reclaimed soils are related to soil moisture content at 
the time of mining and grading. The significance of reclamatioti 
practices and effect of soil development over time will be drter- 
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r mined by.observing near surface features of spoils that vary in age. 
4 Hydrology and soil moisture characteristics of disturbed lands will 

be determined. Procedures include root system development studies, 
field and laboratory soil analysis and use of remotely sensed imagery. .. 
Keywordsi'surface mining; land reclamation; spoil banks; chemical 
'composition; geographical variations; overburden; age dependence; 
soils; hydrology; moisture; revegetation; plants; roots; soil chemistry; 
remote sensing; coal mines. 

30 ' . Characteristics of Mine Land Overburden Due to Short 
Term Weathering. McFee, W.W. (Purdue Univ., Lafayette, IN, 
47907). Project number: IND050057B. Contract: IND050057B. Sup- 
ported by: Purdue Univ., Lafayette, IN (USA); Department of 
Agriculture, Washington, DC (USA). Funding: USDA-$20,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are: (I) to identify materials in mine overbur- 
dens likely to '  weather 'rapidly that influence management of re- 

'claimed lands in western Indiana; (2) to characterize their weather- 
'ing rates and trends; (3) to determine the changes that effect physi- 
cal, chemical, and mineralogical properties important to plant 
growth, hydrologic characteristics or physical stability; and (4) to 
relate weathering to criteria used to evaluate materials for plant 
growth potential and to problems of stability and water movement. 
Samples will be selected from the more important strata in the 
eastern edge of the Illinois coal basin with emphasis on materials 
likely to be important in the root zone in future reclaimed lands. 
Some of the materials will be 'selected for intensive weathering 

,. studies along with the more representative materials already collect- 
e d  in an ongoing study. Triplicate samples in columns will be 

' subjected to the equivalent of three'years' precipitation each week 
' (36 weeks). There will be concurrent trials with water and .O1 N , 

H2S04. Physical phenomenon will be evaluated by submitting sam- 
ples to freezing-thawing cycles and wetting-drying samples. Particle 

,; size, distribution and, wet aggregate stability both before and after 
treatment will be an indication of physical stability, tendency to 

'crumble and seal, and the changes in water holding capacity. 
Keywords: overburden; weathering; land reclamation; indiana; roots; 
plants; particle size; soil mechanics; moisture; revegetation. , 

; 31 Physical' and Chemical Criteria for Assessing Plant 
Growth Potential of Mine Land Overburden. McFee, W.W. (Purdue 
Univ., Lafayette, IN, 47907). Project number: IND059027B. Con- 
tract: IND059027B. Supported by: Purdue Univ., Lafayette, IN 
(USA); Department of Agriculture, Washington, D C  (USA). Fund- . ing: USDA-$46,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 

,. characterization and analysis. 
The objectives are to: (1) determine physical and chemical 

' parameters that predict suitability of ov,erburden material for plant 
growth; (2).evaluate by. bioassay potential of overburden materials as 
plant growth media; (3) develop criteria for use prior to mining to 
determine materials most acceptable for surface placement; and (4) 
field test criteria on reclaimed lands. Overburden strata from select- 
ed surface coal mines in glaciated'and unglaciated regions of Indiana 
will be ider~tified, measurcd, and sampled. Material extracted from 
exposed highwalls or borings will be analyzed for physical and 
chemical properties and used in greenhouse pot tests and outdoor . lysimeters to determine plant growth potential. Based on overburden 
properties and bioassay, criteria will be developed for overburden 
placement. 
Keywords: plant .growth; Aerburden; revegetation; surface mining; 
coalmines; indiana; physical .properties; chemical properties; green- 

' 

houses; bioassay; land reclamation; testing. 

32 Mine Spoil Reclamation in the Intermountains and North- 
ern Rocky Mountain Regions. Packer, P. (Utah State Univ., Logan, 
UT, 84321). Project number: INT,1603. Contract: INT-1603. Sup- 
ported by: Utah State Univ., Logan (USA); Department of Agricul- 

.lure, Washington, D C  (USA). Funding: USDA-$576,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

, The objectives are to: (I) devise technology to establish and 
maintain protective vegetative cover on mine spoils; and (2) deter- 
mine criteria for modification of mine spoil environments to enhance 
revegetation success, improve soil stability, and limit surface runoff. 
The approach taken is to identify plant materials adaptaple to mine 
spoil environments. This needs to be done to the following kinds of 
mine spoils: coal, phosphate, oil shale, and heavy metals. Site prepa- 
ration development includes, seeding and planting methods required 
for successful plant materials establishment on these kinds of mine 
spoils. The effects of alternative mine spoil configurations on success 
of plant materials establishment.and resulting surface runoff and soil 
erosion are determined and evaluated. 
Keywords: spoil banks; land reclamation; rocky mountain region; 
coal. mines; revegetation; stability; soils; stability; runoff; plants; 
phosphates; oil shale mining; metals; mining; site preparation; culti- 
vation techniques. 

33 Alleviation of Physical Hydrologic Impacts of Surface 
Mining Activities. Burroughs, E.R. Jr. (Forest Service. Bozeman, 
MT, 59715). Project number: INT-1652. Contract: INT-1652. Sup- 
ported by: Forest Service, Bozeman, MT (USA). Intermountain 
Forest and Range Experiment Station; Department of Agriculture, 
Washington,'DC (USA). Funding: USDA-$540,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (1) assess effects of mining-related 
transportation systems on water resources and develop methods for 
minimizing impacts; (2) assess methods for depositing and stabilizing 
mine spoils to keep water quality within acceptable limits; (3) 
develop techniques for mineral exploration with minimal environ- 
mental impacts; and (4) develo techniques to repair and stabilize 
streams .containing deposits o? mine spoils or tailings. The ap- 
proaches are, through in-house and extramural research: (1) develop 
equations to predict changes in spoil materials and environmental 
impacts of mining operations and associated road systems; (2) utilize 
available data to evaluate effects ,of spoils placement and land 
placement techniques; (3) develop explorajion procedures to mini- 
mize environmental impacts; and (4) carry out studies to determine 
how channels containing deposits of spoils and tailings can be 
rehabilitated. 
Keywords: surface mining; coal mines; transportation systems; s'poil 
banks; environmental impacts; ground water; water quality; math- 
ematical models; pollution control; waste aianagement. .< - 

1. . . 
34 Surface Environment and Mining in the West. Davis; G .  
(Dept. of Agriculture, Billings, MT, 59101). Project number: Seam- 
West(TBD). Contract: Seam-West(TBD). Supported by: Department 
of Agriculture, Washington, D C  (USA). Funding: USDA-$2,277,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
e,ffects assessment. . 

The objective is to determine and evaluate the environmental 
impacts of mining and related activities both on site and surrounding 
areas. The adaptability and suitability of a large number of grass, 
forb, shrub, and tree species to surface-mined environments will be 
studied. Various spoil-bank treatments such as topsoiling, fertilizing, 
mulching, and watering are under study. 
Keywords: surface min~ng; environmental impacts; coal mines; grass; 
trees; shrubs; revegetation; biological adaptation; spoil banks; fertiliz- 
ers; humus; irrigation. 

35 Deep Tillage Studies on Reclaimed Loess and Glacial Till. 
Anderson, C.E. (Iowa State Univ., Ames, IA, 50011). Project 
number: IOW02265. Contract: IOWO2265. Supported by: Iowa State 
Univ. of Science and Technology, Ames (USA); Department of 
Agriculture, Washington, DC (USA). Funding: USDA-$10,000. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. . 

This study will: (1) evaluate the effectiveness of deep tillage 
in combating the problems of compaction on loess and glacial till 
found in overburden from surface coal mining in the Midwest; (2) 
compare water intake, erosion rates and crop yield response to 
normal chisel plowing and 3 different deep tillage practices applied 
during the first yeardafter reclamation; (3) evaluate effect of time on 
response to deep tillage; (4) evaluate effect of field slope on the 
response to deep tillage; and (5) evaluate the effect of 2 different 
crops on response to deep tillage. Plots will be established on 
reclaimed spoil at the Iowa Coal Project Demonstration Mine. 
Tillage treatments will include conventional chisel plowing, subsoil- 
ing to 18" one-way, subsoiling to 80" in 2 perpend~cular directions, 
and subsoiling to 30" one-way. Two crops, corn and grass-legume 
meadow, will be studied and plot slopes of 3 to 5% and 10%. Each 
treatment combination will be replicated twice. A rotating boom 
rainfall simulator will be used to apply controlled simulated storms 
on 3 different occasions each year. Measurements will be made on'  
depth, intensity and duration of simulated rainfall and surface runoff, 
sediment discharge and changes in soil moisture. Soil physical prop- 
erties and crop yields will be measured for each plot. 
Keywords: cult~vation techniques; land reclamatio~~; overburden: 
spoil banks; surface ,itlining; coal mining; demonstration programs; 
soil mechanics; crops; yields; maize; grass; pastures. 

36 Soil Profile Characteristics of Restored Soils at a Coal 
Surface Mine. Miller, G.; Henning, S. (Iowa State Univ.. Ames. 1A. 
5001 1). Project number: IOW02269. Contract: 10W02269. Supported 
by: Iowa State Univ. of Science and Technology. Ames (USA); 
Department of Agriculture, Washington. DC (USA). Funding: 
USDA-$8,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Soil profile characteristics of soil restored at a coal surface 
mine are determined and changes in the soil profile resulting from 
initial post-restoration management practices are measured. Detailed 
descriptions of the restored soil will be made in the field of soil 
profiles taken on a sampling grid over a restored forty acre site. 
Samples will also be obtained for chemical and physical analysis. 
Soil profile density will be measured with a two probe gamma 



density gauge. The degree of homogeneity in the restored soil across 
the site will be determined. Changes in the restored soil profile 
resulting from initial post-restoration management practices will also 
be measured. 
Keywords: coal mines; surface mining; land reclamation; revegeta- 
tion; sampling; soil chemistry; soils. 

37 Establishment of Several Crop Rotations on Restored Soils 
at a Coal Surface Mine. Dumend, L.C. (lowa State Univ., Ames, IA, 
5001 1). Project number: IOWO2270. Contract: IOWO2270. Supported 
by: Iowa State Univ. of Science and Technology, Ames (USA); 
Department of Agriculture, Washington, D C  (USA). Funding: 
USDA-$15,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This study will: (1) initiate systems of crop rotations to 
determine their adaptation to restored soils at a coal surface mine; 
and (2) determine the yield and economic return from each crop and 
crop rotation system. Six crop rotations will be initiated: continuous 
corn, corn-soybean, corn-oats-meadow, permanent meadow (grass), 
permanent meadow (legume), and winter wheat-soybeans double 
crop. Each crop year of individual rotatirns will appear. A subsoil 
tillage treatment will be conducted on one-half of all plots. A split- 
plot design will be employed and all treatments will be replicated at 
least three times. Plant emergence, plant density and yields will be 
measured. Economic returns will be calculated by subtracting pro- 
duction costs from the market value of the crop. Plant sanlples and 
soil samples will be obtained yearly and fertilizer rates will be 
ad.justed to obtain maximum or near-maximum yields. 
Keywords: crops; land reclamation; demonstration programs; yields; 
coal mining; surface mining; maize; soybeans; oats; pastures; grass; 
wheat; cultivation techniques; soil mechanics; plants; soils. 

38 Behavioral Effects of Coal Conversion Products. Buck, 
W.B. (lowa State Univ., Ames, IA, 50011). Project number: 
IOWV42923-03. Contract: IOWV42923-03. Supported by: Iowa State 
Univ. of Science and Technology, Ames (USA); Department of 
Agriculture, Washington, D C  (USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Increased emphasis on coal burning and energy generation 
implies a marked increase in coal stack emissions. These contain 
significant quantities of heavy metals. It is desired to determine 
effects of increased exposure of primates to coal conversion prod- 
ucts. A computer-assisted transmittent T V  monitoring system is 
being developed. It will be used to evaluate behavioral changes in 
monkeys exposed to varying concentrations of heavy metals such as 
mercury and lead contained in coal stack emissions. 
Keywords: stacks; gaseous wastes; coal; combustion; metals; combus- 
tion products; monkeys; behavior; mercury; lead; biological effects. 

39 Soil Amendments and Artificial Revegetation for Modifi- 
cation of Drastically Disturbed Land Areas. Graves, D.H.; Wittwer, 
R.F. (Univ. of Kentucky, Lexington, KY, 40506). Project number: 
KY00611. Contract: KY00611. Supported by: Kentucky Univ., Lex- 
ington (USA); Department of Agriculture, Washington, DC (USA). 
Funding: USDA-$22,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (I) develop revegetation techniques for 
the stabilization and improvement of economic productivity of dras- 
tically disturbed land areas; (2) study moisture stress and its effect on 
the growth of trees and associated plants on drastically disturbed 
land areas; (3) determine the cost of the various combinations of 
revegetation and soil modification techniques; and (4) develop a 
computer simulation model to predict various levels of vegetative 
response at alternate cost levels. Initial major emphasis will be on the 
identification of atmospheric and soil environmental factors critical 
to the establishment of trees on surface mine spoil and the effective- 
ness of mulch as a means of modifying these conditions. A complete 
economic study relating to the availability and use of,various mulch- 
ing mediums is planned. After initial studies, various combinations of 
soil amendments and silvicultural techniques will be applied on a 
pilot-scale. 
Keywords: soils; revegetation; moisture; cost; additives; computer 
codes; simulation; ecology; humus; cultivation techniques; pilot 
plants; surface mining; coal mines; land reclamaticin. 

40 Reclamation of Surface Mined Coal Spoils. Barnhisel. R.I. 
(Univ. of Kentucky, Lexington, KY. 40506). Project number: 
KYO1205. Contract: KYOI205. Supported by: Kentucky Univ.. Lex- 
ington (USA); Department of Agriculture. Washington, DC (USA). 
Funding: USDA-$32,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (I)  determine the chemical and physical 
, properties of surface mined coal spoils and determine how these 

properties affect establishment and survival of vegetative cover; (2) 
evaluate, in field experiments, the lime rates predicted from both the 

standard buffer pH method and a new laboratory test for determin- 
ing potential acidity (or sulfides); (3) develop methods of tillage to 
produce a stable microrelief which allows infiltration of water and 
subsequent utilization by vegetation; (4) evaluate the systems devel- 
oped with respect to reduction of runoff and erosion; (5) develop 
forage management systems for reclaimed coal spoils; and (6) evalu- 
ate grain crop production on spoils to which adequate lime and 
fertilizers have been applied. Site preparation techniques will consist 
of readily available equipment and seeded to commercially available 
plant species. Fertilizers applied where needed. Spoil samples and 
plant forage and grain yields will be collected to evaluate experimen- 
tal objectives. A portable rainfall similator will be used to evaluate 
methods developed. 
Keywords: surface mining; coal mines; spoil banks; land reclamation; 
revegetation; chemical composition; calcium oxides; stabilization; 
runoff; erosion; fertilizers; crops; seeds; productivity; rain. 

4 1 Essentiality of Adapted Mycorrhizal Fungi for Reforesta- 
tion of Strip Mine Sites. Hendrix, J.W. (Univ. of Kentucky, Lexing- 
ton, KY, 40506). Project number: KY01207. Contract: KY01207. 
Supported by: Kentucky Univ., Lexington (USA); Department of 
Agriculture, Washington, DC (USA). Funding: USDA-%I 1,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This study will: (1) evaluate the performance of the ectomy- 
corrhizal fungus Pisolithus tinctorius on a wide range of timber and 
pulp species and over a wide range of strip mine conditions; and (2) 
isolate and evaluate other ectomycorrhizal fungi which may pro- 
mote superior seedling performance or prove easier to utilize. Seed- 
lings will be grown in sterilized seed beds, with and without P. 
tinctorius inoculum. Seedlings will be transplanted to strip mine 
sites, and their performance will be evaluated for several years. 
Mycorrhizal fungi will be isolated rom superior trees on orphan 
mine sites. Seedlings infected with these fungi will be grown, trans- 
planted to mine sites, and evaluated as in above. 
Keywords: fungi; surface mining; land reclamation; revegetation; 
forests; optimization; waste management; coal industry; coal. 

42 Direct Seeding of Commercial Forest Trees on Surface 
Mine Spoil. Carpenter, S.B.; Wittwer, R.F. (Univ. of Kentucky, 
Lexington, KY, 40506). Project number: KYOI208. Contract: 
KY01208. Supported by: Kentucky Univ., Lexington (USA); Depart- 
ment of Agriculture, Washington, DC (USA). Funding: USDA- 
r12 nnn - . - , - - - . 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (I) determine the effects of site factors 
(aspects, slope, mine spoil moisture content, surface temperature) on 
the establishment of forest tree species (Alnus glutinosa, Paulownia 
tomentosa, others) by direct seeding; (2) determine effects of prac- 
tices such as liming, fertilization, mulching, and mixed species seed- 
ing on the success of broadcast seeding; and (3) determine the effects 
of grass-legume seeding mixtures on the establishment of forest tree 
species by direct seeding. The approach is to: (1) establish a com- 
plete envirotlmental station at study area to monitor precipitation, 
evaporation, solar radiation, wind direction and velocity, air tem- 
perature, relative humidity. spoil temperature and moisture content; 
(2) combine liming, mulching. fertilization on small and large plot 
tests; and (3) broadcast seed mixtures of grasses-herbaceous legumes- 
tree seedlings to evaluate effects on site stabilization. erosion control. 
Studies will be established on small plots atid on one-quarter acre 
plots. Direct seeding results for all treatments will be evaluated at 
three stages of tree seedling developmint: emergence. survival, and 
early growth. 
Keywords: forests; seeds: revegetation; land reclamation; surface 
mining; spoil banks: coal mines; monitoring; precipitation; evapora- 
tion; solar radiation; wind; ambient temperature: humidity: humus; 
calciuni oxides; fertilizers; seedlings: growth: cultivation techniques. 

43 Proposal to Conduct a Feasibility Study of the Conversion 
of Animal Feedlot Wastes to Useful Energy. Frye. J.B. Jr. (Louisiana 
State Univ.. Baton Rouge, LA. 70803). Project number: LABO2022. 
Contract: LABO2022. Supported by: Louisiana State Univ.. Baton 
Rouge (USA); Department of Agriculture. Washington. DC (USA). 
Funding: USDA. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

Thc objective is to determine if a dairy farm operation can 
design its waste nianagement to include a ferme~ltiltioti system for 
energy production and lagoon system the productioti of edible. 
high protein aquatic plants and be economically feasible or cornprti- 
live with current dairy farm waste motlogemelit practices. Dairy 
manure \vill be fermented to generate methane for use ;IS supplenien- 
tal energy. Various sludge from the fermentc.1. \\-ill be used ns n 
nutrient source for aquatic plants. The plants \\. i l l  be cycled hack 
into the animals feed as a protci~i supplement and the effluent from 
the lagoon will be used as washwater for the feedlot. Techniques of 
plant harvest, transportation, and processing \\.ill be developed. An 
economic analysis of the total system \ \ < i l l  be u~ldertnket~ to deter- 
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mine capital requirements, return on investmerit analysis, and cost 
and energy comparison between current dairy farm practices and a 
system in which wastes are managed for energy and aquatic plant 
production. 
Keywords: farms; dairy industry; waste management; methane; bio- 
synthesis: manures; anaerobic digestion; sludges; nutrients; plants; 
aquatic ecosystems; ponds: animal feeds; economic analysis; growth: 
\\asre product utilization; harvesting. 

44' Identifying and Preventing Sulfur Related P r u b l e ~ ~ ~ s  in 
Soils Created in Coal Mining Operations. Fanning, D.S. (Univ. of 
Maryland. College Park. MD, 20742). Project number: MD087. 
Contract: MD087. Supported by: Maryland Univ., College Park 
(USA): Department of Agriculture. Washington. D C  (USA). Fund- 
ing: LISDA-$18.000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (I)  perfect x-ray spectrography and 
. other techniques for measuring amounts and forms of sulfur in coal 

related rocks and soils and employ these techniques to study the 
distribution and kinds of sulfur in geologic columns, spoils, and soils; 
and (2) determine necessary depths and kinds of burial of sulfidic 
materials to prevent elevated acidity problems to growing plants and 
in coal mining operations to include special classes for those soils 
with su1ful.i~ horizons and/or sulfidic materials. X-ray spectrography 
techniques for S \\,ill be modified to overcome problems of different 
x-ray response from different forms of sulfur by fusing the samples in 
the presence of an oxidant to prevent S volatilization. Also attempts 
will be made to d o  sulfate sulfide S by x-ray. S distribution and 
\\,eathering will be examined in rocks of geologic columns and in 
soils and spoils associated with coal deposits in the George's Creek, 
MD. area employing the x-ray techniques developed. Sulfidic mate- 
rials \\,ill be buried to various depths in various kinds of soil, left for 
one year. then dug up and examined, to find the depth of cover of 
soil materials required to prevent significant S weathering to sulfuric 
acid. Classification of minesoils and other man-made soils will be 
developed including special classes for those soils with sulfidic 
materials and sulfuric horizons. 
Keywords: sulfur; coal mines: soils; contamination; x-ray spectros- 
copy; spoil banks; sulfates; sulfides; sulfuric acid; quantitative chemi- 
cal analysis. 

45 Ecology of Fishes of Lake Michigan and Its Tributaries in 
Relation to Electric Power Plants. Liston, C.R. (Michigan State 
Univ.. East Lansing. MI, 48823). Project number: MICL01312. Con- 
tract: MICL01312. Supported by: Michigan State Univ., East Lan- 
sing (USA); Department of Agriculture, Washington, D C  (USA). 
Funding: USDA-$5,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Ecological effects of pollutants o r  physical disturbances. 

This study seeks to: (I)  understand the biology and ecology of 
fishes in near-shore waters of Lake Michigan near Ludington, Michi- 
gan, and in selected tributaries of Lake Michigan; (2) examine 
linlnological aspects in these waters including temperature, water 
transparency, turbidity, dissolved oxygen, and benthos; and (3) relate 
findings to impacts of resource utilization, and to agencies responsi- 
ble for the management of important sport and commercial fish 
species. Samples will be taken of adult, juvenile, and larval fishes 
using standard gill nets, trawls, seives, and meter nets during ice-free 
periods to identify species and record total numbers and weights for 
each method. Length, weight, sex and age for individuals of all 
species \\,ill be determined as well as food habits and fecundity for 
selected species. Limnological parameters at location of fish sam- 
pling sites will be determined. 
Keywords: lake michigan; thermal power plants; baseline ecology; 
fishes; turbidity; benthos; oxygen; recreational areas; environmental 
impacts; physiology. 

Correlations will be made of vegetative responses with responses 
measured on color infrared film. Hydrology aspects of vegetative 
and topographic patterns will be determined from aerial photogra- 
phy. Results will be provided to Extension Service personnel to be 
utilized in educational programs and to the Missouri Land Reclama- 
tion Commission for use in their programs. 
Keywords: spoil banks; surface mining; coal mines; chemical compo- 
sition; remote sensing; overburden; plants; nutrients; oxidation; py- 
rites; sulfuric acid; revegetation; land reclamation; fertilizers; calcium 
oxides; soils; topography; acrial monitoring. 

47 Salt Translocation in Saline-Sodic Mine Spoils. Hodder, 
R.L.; Klages, M. (Montana State Univ., Bozeman, MT, 59715). 
Project number: MONB00196. Contract: MONB00196. Supported by: 
Montana State Univ., Bozeman (USA); Department of Agriculture, 
Washington, D C  (USA). Funding: USDA-$66,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (1) map translocation extent and depth 
of saline and/or sodic conditions in both overburden and spoils; (2) 
chemically and physically characterize saline-sodic sites; (3) study in 
the field and under lab conditions the salinization process in spoils; 
and (4) formulate specific recommendations for optimization of 
saline and/or sodic spoil reclamation. The 4-probe electrical resis- 
tency technique will be used to map depth and extent of saline 
conditions. Samples will be taken for characterization of specific 
saline-sodic sites. Leaching with irrigation water in the field and 
laboratory percolation tests will be conducted to study the saliniza- 
tion process. Psychometer and neutron probe techniques will meas- 
ure in-situ soil water flow. 
Keywords: overburden; spoil banks; salinity; translocation; salts; 
depth; sampling; leaching; field tests; bench-scale experiments; irriga- 
tion; fluid flow; coal mines. 

48 Plant Response and Livestock Performance on Coal Mine 
Spoil Pastures. Depuit, E.J.; Jensen, I.B. (Montana State Univ.. 
Bozeman, MT, 59715). Project number: MONB00197. Contract: 
MONB00197. Supported by: Montana State Univ., Bozeman (USA); 
Department of Agriculture, Washington, D C  (USA). Funding: 
USDA-$12,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants o r  physical disturbances. 

The objectives are to: (I) determine if spoil vegetation is as 
productive, stable and useful as that which existed prior to mining 
disturbance by means of grazing with livestock; (2) compare quality 
of spoils, vegetation and native range for age at various seasons of 
the year; and (3) determine the effects of grazing on successional 
response of vegetation, seed scatter, productivity, accumulation of 
OM. soil fertility and compaction. The approach taken to meet the 
above objectives will be through a complementary grazing system 
utilizing native range vegetation supplemented with spoils vegeta- 
tion. This system will be compared with exclusive spoils vegetation 
grazing the entire season. Data on plant productivity, density, fre- 
quency. repr0ductiv.e capacity and soil bulk density will be obtained. 
Keywords: plants; domestic animals; spoil banks; pastures; surface 
mining: land reclamation; revegetation; optimization. 

49 Minesoil Resources in the powder River Basin: Character- 
ization, Evaluation, and Potentials. Dollhopf, D.J. (Montana State 
Univ., Bozeman. MT. 59715). Project number: MONB00201. Con- 
tract: MONB00201. Supported by: Montana State Univ., Bozeman 
(USA); Department of Agriculture, Washington, D C  (USA). Fund- 
ing-USDA-$8,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to identify and characterize the spectrum 
of minesoils in the Powder River Basin. Unique properties of mine- . . - ~ 

soils will be identifie'd and studied. A franie\\fork orcriteria will be 
46 Characterization of Properties of Strip Mine Spoils as developed to evaluate the potential of mined land for various land 
Related to Remule Sensing Measurcmcnts. Blanchar. R.W.: Rarr. D.J. uses. Standard methods in soil research will be ~ised to describe 
( ~ n i v :  of Missouri, Columbia, MO, 63201). Project number: minesoils located on a diversity of materials in the region. Extensive 
hl000354-1. Contract: M000354-1. Supported by: Missouri Univ., literature review and discussion with other resenrchers will be 
Columbia (USA); Department of Agriculture, Washington. D C  employed to build a list of criteria for evaluating minesoil potential. 
(USA). Funding: L'SDA-$38,000. Keywords: soil chemistry; soil mechanics; coal mining; land reclama- 
 elated energy source: CoaI(100) R and D categories: Ecological tion; surrdce mining; optimization. 
effects of oollutants or ahvsical disturbances. 

 he objectives 'ar; to: (I)  characterize the available plant 
~lutrient status of pre-mined overburden layers and the resultant 
mined spoils determining their necessities for selected plant species: 
(2) determine rate and control of pyrite oxidation in overburden 
layers; and (3) characterize vegetative responses and hydrologic 
conditions by remote sensing techniques. Study sites will be selected 
from three active surface coal mines in Central Missouri. Soil 
samples will be obtained from the different geologic layers in the 
high wall cuts. The  rate of pyrite oxidation to sulfuric acid at various 
pH. E L  and 0 2 .  also nutrient levels. will be determined. The 
necessity for lime and plant nutrients in reclaiming mined spoil areas 
will be determined by soil tests and field plot techniques. Vegetative 
cover and densities will be determined for all plots and check areas. 

50 Establishment and Seed Development of Species Grown on 
Reclaimed Areas. Wiesner. L.E. (Montanit State Univ.. Bozeman. 
MT. 59715). Project number: MONB00365. Contract: MONB00365. 
Supported by: Monti~na State Univ.. Bozen~an (USA): Department of 
Agriculture. Wi~shington. D C  (USA). Funding: USDA-$25.000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This study will; (I) evaluate seed of species \vhich hitve 
promise for revegetation; (2) develop treatments for overcoming 
dormancy of seeds to improve estilblishment; (3) evaluitte establish- 
ment of species in new plantings: and (3) evaluate the biological 
aspects (viability. dormancy. size, amount, etc.) of the seed produced 
by plants growing on reclaimed areits. Seed species considered for 
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use in reclaiming spoils will be evaluated for speed of germination 
and dormancy. Those species having dormant seed will be studied to 
determine the cause of dormancy. Dormancy breaking treatments to 
be studied in the laboratory and the field include scarification, 
presoaking, chilling, alternate wetting and drying, plant hormones 
and other chemicals. On-site seed collections will be made from 
species successfully established on spoils. These collections will be 
evaluated for amount of seed produced, viability, and dormancy. 
Seed from these collections will also be compared with seed collect- 
ed from plants in adjacent undisturbed areas. Planting will be made 
under reclamation situations and establishment correlated with pure- 
live seed and other seed traits. 
Keywords: land reclamation; seeds; preferred species; revegetation; 
spoil banks; surface mining; soil chemistry; plants; seeds; viability; 
cultivation techniques. 

5 1 Establishment, Composition and Productivity of Species 
Adapted to Areas Disturbed by Strip Mining. Wiesner, L.E. (Montana 
State Univ., Bozeman, MT, 59715). Project number: MONB00375. 
Contract: MONB00375. Supported by: Montana State Univ., Boze- 
man (USA); Department of Agriculture, Washington, D C  (USA). 
Funding: USDA-$825,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This study will; (1) evaluate the productivity and composition 
change of native species recently established on mine spoils; (2) 
evaluate naturalized species to determine their establishment and 
productivity characteristics; and (3) continue to develop methods for 
overcoming seed dormancy of species which show promise for use 
in reclaiming mine spoils. Dormant seed population on reclaimed 
areas will be compared to' undisturbed areas. Research plots estab- 
lished in 1976 will be evaluated for change in species composition 
and forage production. These plots contain ten different native 
species. Field plantings will be made on strip-mined areas to deter- 
mine the establishment, productivity and adaptivity of introduced 
species; dormant seeds will be subjected to treatments such as 
scarification, presoaking, prechilling, and various chemicals and 
plant hormones; soil cores will be taken from 5-year-old stands 
established on mine spoils and from undisturbed areas. Cores will be 
sectioned and the number of seeds in each section will be deter- 
mined. If possible, seeds will be identified and their viability deter- 
mined. 
Keywords: surface mining; land reclamation; spoil banks; revegeta- 
tion; preferred species; plants; seeds; soil chemistry; viability. 

52 Flexible Cultural Practices for Establishment of Perennial 
and Annual Vegetation on Topsoiled Strip. Wiesner, L.E. (Montana 
State Univ., Bozeman, MT, 59715). Project number: MONB00376. 
Contract: MONB00376. Supported by: Montana State Univ., Boze- 
man (USA); Department of Agriculture, Washington, D C  (USA). 
Funding: USDA-$13,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

This study will: (1) assess the capabilities of several annual 
and perennial crop species to function as barriers for the trapping 
and retention of winter snowfall; (2) determine if snow retention 
increases seedling establishment and subsequent growth of a forage 
mixture, if increased snow retentim on a site affects maturity of the 
seed crop and monitor species composition changes associated with 
increased snow cover, increased soil moisture and reduced winter 
exposure on barrier vs. nonbarrier sites; (3) utilize annual nurse 
crops, stubble seeding techniques and frost seeding techniques, deter- 
mine their impact on the success of perennial forage seedings on 
spoils materials; and (4) grow a green manure crop on stockpiled 
topsoil to determine if a significant decrease in weed seed and 
increase in nitrogen content can be made over uncropped stockpiled 
topsoil. Several annual and perennial grasses and forbs including 
wheat, barley, oats, flax, sunflowers, tall wheatgrass, sudangrass. 
sorghum and others will be planted in strips and will be evaluated 
for their ability to trap snow. Various forage mixtures will be seeded 
between barriers to evaluate establishment as it relates to moisture 
levels. Several annual crops will be seeded to evaluate establishment 
of forage species using nurse crops,' stubble seeding techniques and 
frost seeding techniques. Portions of stockpiled topsoil will be 
seeded with several green manure crops. 
Keywords: surface mining; cultivation techniques; land reclamation; 
revegetation; optimization; plants; snow; preferred species; grass; 
barley; oats; sunflowers; flax plants. 

53 Effects of the Brunswick Nuclear Power Plant on the 
Productivity of Spartina alterniflora. Stroud, L.M. (North Carolina 
State Univ., Raleigh, NC, 27607). Project number: NC05276. Con- 
tract: NCO5276. Supported by: North Carolina State Univ., Raleigh 
(USA); Department of Agriculture, Washington, D C  (USA). Fund- 
ing: USDA. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective is to determine the effect of the construction 
and operation of the Brunswick Nuclear Power Plant on the produc- 

tivity of Spartina alterniflora (smooth cordgrass). In order to fulfill 
the objectives, environmental analysis of the Oak Island and 
Dutchman's Creek must be determined. Field studies monitoring 
environmental parameters and sampling of above and below groun 
vegetation to determine productivity will be conducted. After initi; 
gathering of data and vegetation samples, analysis of data, by con. 
puter and laboratory tests, will be carried out and a model developed 
for the area. 
Keywords: aquatic organisms; grass; productivity; nuclear power 
plants; construction; operation; enviionmental effects. 

54 Impacts of the Construction and Operation of Coastal 
Nuclear Power Plants on Estuarine Ecology. Huish, M.T. (North 
Carolina State Univ., Raleigh, NC, 27607). Project number: 
NC05332. Contract: NC05332. Supported by: North Carolina State 
Univ., Raleigh (USA); Department of Agriculture, Washington, DC 
(USA). Fundidg: USDA. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objectives are to: (1) develop information for evaluating 
the effects of power plant construction and operation on the ecology 
of North Carolina estuaries; (2) establish baseline populations, diver- 
sity and movements of organisms in the intake and outfall areas of 
the Cape Fear River Estuary and adjacent ocean; (3) determine the 
effects of construction and operation of the discharge canal on the 
nursery utilization and productivity of Dutchman Creek; (4) deter- 
mine the impact of entrainment and impingement on larval fish and 
crustaceans; and (5) develop information on heat tolerances of or- 
ganisms. Sampling stations are established on lower Cape Fear 
River, offshore and at site of power plant. Regular collections of 
samples will be examined for changes in phytoplankton, zooplank- 
ton, larval fish, and crustaceans. Certain physical measurements will 
be obtained. 
Keywords: nuclear power plants; environmental impacts; aquatic 
ecosystems; construction; operation; coastal regions; biological 
models; north carolina; fishes; crustaceans; impingement; thermal 
pollution. 

55 Environmental Effects on the Response of Plants to Select- 
ed Air Pollutants. Heck, W.W. (North Carolina State Univ., Raleigh, 
NC, 27607). Project number: NC05360. C~ntract: NC05360. Support- 
ed by: North Carolina State Univ., Raleigh (USA); Department of 
Agriculture, Washington, DC (USA). Funding: USDA-$65,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This study will investigate: (1) the response of selected plants 
to 03. SO2, NO2, and NH3 under growth conditions; (2) the dose- 
response relations of these pollutants or their mixtures on plant 
response under varied environmental stresses (light, temperature. 
humidity, nutrition and soil moisture; and (3) the effects of these 
stressors on pollutant uptake and plant nutrition. Growth and expo- 
sure chambers with controlled temperature, humidity and light will 
be monitored for pollutant and C 0 2  concentration, transpiration and 
temperature. Plant responses measured will include: pol;utant and 
CO2 uptake, water loss, stomata1 response, selected growth param- 
eters, nutrient ratios and injury. Exposure will be episodic at one to 
several times in the growth cycle. Response measures will be taken 
over time so that late functions can be generated. 
Keywords: plants; ozone; sulfur dioxide; nitrogen dioxide; ammonia; 
dose-response relationships; nutrition; air pollution; toxicity; carbon 
dioxide. 

56 Non-Petroleum Fuels for Power Units Used by Agricul- 
ture. Kaufman, K.R. (North Dakota State Univ., Fargo, ND, 58103). 
Project number: ND01437. Contract: ND01437. Supported by: North 
Dakota State Univ., Fargo (USA); Department of Agriculture. 
Washington, DC (USA). Funding: USDA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to evaluate the use of non-petroleum fuels 
such as ethyl alcohol, methyl alcohol, and methane for internal 
combustion engines. Tractor engines will be testzd In the laboratory 
to determine the effects of substituting alcohol-fuel mixtures for 
tractor fuel. Both gasoline and diesel engines will be studied. Road 
tests will be made with automobiles to determine the effects of 
substituting gasoline-alcohol blends for gasoline. 111 all tests. com- 
parisons will be made between the energy content of the alcohol-fuel 
blend and the fuel consumption of the engine. Next, engines will be 
modified and evaluated for performance and emissions while using 
alcohol-fuel blends. 
Keywords: alcohol fuels; methane: internal combustion engines: fgrm 
equipment: ethanol; methanol; automobiles; gasohol; fuel substitu- 
tion; road tests; fuel consumption; retrofitting; exhaust gases: pcr- 
formance. 

57 Implications of the Atmospheric Environment on Coal 
Development in Western North Dakota (SEAM: Phase I). Method. T.: 
Nantt, D. (North Dakota State Univ.. Fargo. ND. 58103). Project 
number: ND02535. Contract: NDO2535. Supported by: North Dakota 
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State Univ., Fargo (USA); Department of Agriculture, Washington, 
D C  (USA). Funding: USDA-$3,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The  objectives are to: (1) characterize the frequency, intensi- 
ty, and duration of low level radiation inversions at the Staton- 
Beulah, North Dakota, area; and (2) simulate the probable dispersion 
of  waste effluents from various operational levels, areal distribution, 
and techniques of coal development at the Staton-Beulah, North 
Dakota, area. T w o  towers at. the study site will be equipped with 
meteoroloeical instrumentation for continuous temoerature and wind 
profile obGrvations. Time-dependent occurrence df low level inver- 
sions will be analyzed and related to surface cover-and weather 
conditions. Atmospheric diffusion models will be used to simulate 
the disprision of probable air pollutants from a power plant in the 
study-area and from a .simulated coal-gasification plant around the 
Beulah area. 
Keywords: c'oal industry; energy source development; north dakota; 
environmental impacts; air pollution; earth atmosphere; monitoring; 
temperature measurement; wind; weather; diffusion; gaseous wastes; 
simulation; fossil,-fuel power plants; coal gasification plants; math- 
ematical models. 

58 Chemical and Physical Characteristics of Shaped Mined 
Lands and Their Effect on Plants. Folc, M.; Smith, C.M. (North 
Dakota State Univ.. Fargo, ND, 58103). Project number: ND04523. 
Contract: ND04523. Supported by: North Dakota State Univ., Fargo 
(USA); Department of Agriculture, Washington, D C  (USA). Fund- 
ing: USDA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (1) determine a method or  methods to 
.successfully return strip-mined lands to original or better productiv- 
ity; and (2) identify chemical and physical properties of spoilbank 
that affect plant establishment and productivity. Samples from re- 
cently levelled spoilbanks were taken by foot increments to 9 feet to 
evaluate the chemical and physical characteristics of the medium. 
Above-ground tissue samples, one square yard, were taken from the 
area surrounding the hole. Access tubes were installed to monitor 
soil water. Chemical analyses will include SAR, pH, electrical 
conductivity, and CaC03 equivalent. Physical analyses will include 
texture, bulk density, and 15 atmosphere percentage water. 
Keywords: chemical analysis; physical properties; coal mines; land 
reclamation; surface mining; spoil banks;'plants; productivity; sam- 
pling; water; monitoring; ph value; electric conductivity; calcium 
carbonates; density; texture. 

59 Surface and Root Zone Hydrology of Shaped Surface- 
Mined Spoil Banks and Rehabilitated Land. Carvallo, H.O.; Pole, M. 
(North Dakota State Univ., Fargo, ND, 58103). Project number: 
ND04524. Contract: ND04524. Supported by: North Dakota State 
Univ., Fargo (USA); Department of Agriculture, Washington, D C  
(USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Objectives are to: (1) identify runoff and erosion losses from 
selected surface mined spoils of varying degree of slbpe and surface 
cover under natural and artificial water application; (2) measure the 
amount and type of water soluble constituents in natural and simulat- 
ed precipitation runoff flows; and (3) test soil erodibility factor for 
use in the Universal Soil-Loss equation. T w o  replications of standard 
size runoff plots on 1, 5, 9, and 14% slopes will be established and 
instrumented to measure runoff, erosion and water soluble constitu- 
ents from a bare surface occurring under natural precipitation over 
entire year. A similar series of plots will be established-on standard 
sized plots of 9% slope to evaluate the effect of varying topsoil 
depths, chemical amendments. mulches and cultural practices on 
runoff, erosion and water soluble constituents from the application of 
water from Purdue rainulator. 
Keywords: spoil banks; land reclamation; surface mining; oplill~iz- 
ation; hydrology; cultivation techniques; plants. 

60 Plant Establishment and Culture on Surface-Mined Lands. 
Pole, M.; Carvallo, H.O. (North Dakota State Univ., Fargo, ND, 
58103). Project number: ND04525. Contract: ND04525. Supported 
by: North Dakota State Univ., Fargo (USA); Department of Agri- 
culture, Washington, D C  (USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to evaluate cultivation practices and plant 
species suitable to return strip-mined lands to original o r  better 
productivity. Phosphorus and nitrogen fertility variables will be 
established on a levelled spoilbank without topsoil added, with an 
established grass-legume mixture. Phosphorus will be broadcast at 
rates of 15, 45, and 135 pounds P per acre; further, the P will be 
applied so that the amounts indicated will all be broadcast the first 
year; one-third applied in each of two years, and one-third applied in 
each of three years. Nitrogen (N) will be broadcast at rates of 30, 60, 
and 90 pounds per acre per year; the same rate will be applied on the 

same plot each year. 32P and non-radioactive P will be applied at the 
topsoil-spoil interface at rates of 0 and 90 pounds P per acre, and by 
drill attachment at rates of 0, 10, and 30 pounds P per acre to 
evaluate the P uptake and rate of root extension of spring wheat 
through topsoil depths of 2, 8, 14, and 26 inches. Nitrogen (N) will 
be broadcast uniformly over all plots. Tissue samples will be harvest- 
ed 4 to 6 times for 32P count. 
Keywords: surface mining; revegetation; land reclamation; coal 
mines; plants; productivity; phosphorus; nitrogen; fertilizers; spoil 
banks; excavation; grass; leguminosae; phosphorus 32; tracer tech- 
niaues: uotake; roots; radio~iuclide kinctics. 

61 Reclamation of Surface-Mined Areas (Surface-Mined Area 
Rehabilitation). Curtis, W.R. (Berea College, Berea, KY, 40403). 
Project number: NE1605. Contract: NE1605. Supported by: Berea 
Coll., KY (USA); Department of Agric~~lture,  Washington, D C  
(USA). Funding: USDA-$1,356,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to develop practical methods of reducing 
damage to the environment and forest resources during surface- 
mining operation and to rehabilitate mined areas for the production 
of quality water, timber, wildlife, recreation, range and aesthetics in 
the Appalachian coal fields. An interdisciplinary team approach wfil 
be used to attack the defined problems: (1) determine quantities and 
characterize sources ot' sediment and cher~licals entering streams 
from surface-mined areas and determine effect on streamflow; (2) 
study techniques for controlling erosion, sedimentation, and runoff 
from these areas; (3) study ways of reducing spoil bank instability 
such as spoil movement and placement, improved drainage, and 
grading; (3) study physical and mechanical properties of spoils; (4) 
determine physical, chemical, and biological factors of spoils which 
affect plant establishment and growth; (5) test procedures such as 
liming, fertilization, mulching, and site prepaiation to overcome any 
adverse effects; (6) develop methods of establishing herbaceous 
cover and trees at the same time; and (7) study potential for wildlife 
habitat and improved aesthetics. 
Keywords: coal mines; surfhze mining; land reclamation; water qual- 
ity; revegetation; appalachia; erosion; runoff; chemical properties; 
spoil banks; excavation; soil mechanics; biological effects; calcium 
oxides; fertilizers; humus; site preparation; wild animals. 

62 Soil and Vegetation Characteristics of the Leviathan Mine, 
California, in Relation to Requirements. Butterfield, R. (Univ. of 
Nevada, Reno, NV, 89507). Project number: NEV00652. Contract: 
NEV00652. Supported by: Nevada Univ., Reno (USA); Department 
of Agriculture, Washington, D C  (USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (1) stratify pit and waste dumps with 
respect to soils, relief, and microclimate; (2) study plant succession as 
affected by edaphic, topographic, and microclimatic factors; and (3) 
determine the most successful plant species, including native conifer 
species, and planting technique for revegetation. The  approach will 
be to: (1) make measurements of slope and aspect and collect soil 
samples to be analyzed for physical and chemical properties; (2) 
compile species lists of tree and ground cover plants invading the 
mine dumps, and growing in the surrounding area;  (3) collect data 
on plant cover, frequency and density; and (4) conduct greenhouse 
and field planting trials with native and introduced species using a 
variety of planting techniques and treatments. 
Keywords: soils; plants; california; revegetation; preferred species; 
cultivation techniques; land reclamation; optimization; trees; inven- 
tories; spoil banks; surface mining; waste management; land pollution 
control; coal mining. 

63 Evaluation of Tree Species for Environmental Ameliora- 
tion and Energy Production. McCormick, J .  (Univ. of Nevada. Reno. 
NV, 89507). Project number: NEV00671. Contract: NEV00671. Sup- 
ported by: Nevada Univ., Reno (USA); Department of Agriculture. 
Washington, D C  (USA). Funding: USDA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objectives are to develop recommendations for using tree 
species in the production of energy and to modify environmental 
conditions. Tree plantings with a reasonable known history will be 
evaluated as to performance and cultural requirements. Tree sub- 
stations which represent distinctly different climatic conditions will 
be selected and a species testing program will be initiated. Replicated 
plots will be used at each location to determine tree performance in 
regard to survival, growth, cultura! requirements, and pest resist- 
ance. 
Keywords: trees; environmental effects; energy source development: 
resource potential; resource conservation; air pollution abatement: 
preferred species; production. 

64 Interactions of Chemical Pollutants and Microorganisms 
in the New Jersey Coastal Environment. Antoine. A.D. (Rutgers--the 
State Univ., New Brunswick, NJ, 08903). Project number: NJ00507. 
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Contract: NJ00507. Supported by: Rutgers--the State Univ., New 
Brunswick, NJ (USA); Department of Agriculture, Washington, D C  
(USA). Funding: USDA-$22,000. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

Objectives are to identify and assess specific pollution hazards 
that will suggest remedies or  cleanup procedure. The interaction of 
various chcrnical pollutar~ts such as petroleum hydrocarbons, poly- 
chlorinated biphenyls, persistent pesticide residues, and heavy 
metals, especially mercury, and of pollutants that give rise to eutro- 
phication with estuarine microorganisms will be investigated in both 
laboratory and field experiments. The  action of the pollutants on 
essential microbial processes such as organic matter degradation, 
nitrification, nitrogen fixation, etc., will be investigated. T h e  concen- 
tration of pollutants in microorganisms and, through them, in higher 
members in estuarine food chains will be measured by radiometric 
techniques. Gas chromatography, mass spectrometry and atomic 
absorption spectrometry will be used in analysis'for pollutants. 
Keywords: new jersey; petroleum; hydrocarbons; pesticides; metals; 
mercury; water pollution; biodegradation; cleaning; microorganisms; 
food chains. 

65 Enzymatic Degradation of Polymers Produced by Plant 
and Fungal Cells. Eveleigh, D.E. (Rutgers-the State Univ., New 
Brunswick, NJ, 08903). Project number: NJ00515. Contract: 
NJ00515. Supported by: Rutgers--the State Univ., New Brunswick, 
NJ (USA); Department of Agriculture, Washington. D C  (USA). 
Funding: USDA-S92.000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Objectives are to produce catabolite repression resistant hy- 
percellulase mutants of T.  viride and clarify the mechanisms control- 
ling the synthesis of cellulase. This project is directed to the micro- 
bial conversion of waste agricultural matter into useful by-products. 
Waste cellulosics (corn stalks, etc.) can be degraded to glucose 
enzymatically using microbial enzymes, and this product fermented 
to ethanol - a useful energy sparing material. Analogously, the waste 
agricultural components can be up-graded to high quality single cell 
protein by successive action of microbial enzymes and growth of 
food yeasts. 
Keywords: biodegradation; enzymes; agricultural wastes; anaerobic 
digestion; fermentation; ethanol; single cell protdn; microorganisms; 
polymers. 

66 Toxicological and Physiological Effects of Heavy Metals 
and Selected Air Pollutants on Animals. Verlangieri, A.J. (Rutgers-- 
the State Univ., New Brunswick, NJ,  08903). Project number: 
NJ00620. Contract: NJ00620. Supported by: Rutgers--the State Univ., 
New Brunswick, NJ (USA); Department of Agriculture, Washing- 
ton, D C  (USA). Funding: USDA-$14,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

Studies will (1) determine physiological and biochemical ef- 
fects of mercury and lead in animals (specifically, central nervous 
system effects (spike potentials), cardiovascular system (atherogene- 
sis), and the endocrine system (adrenal steroidiogenesis)); (2) deter- 
mine the acute (LD50) and chronic (MEDSO) parameters of sis) 
ando ,  SO2 and NOx; (3) determine these parameters in combination; 
(4) study the effects of these air pollutants on respiratory system 
(exchange), reticulo-endothelial system, central nervous system 
(spike potentials, synaptic activity, locomotion, taxia, and sensitiv- 
ity), and cardiovascular system (atherogenesis); and (5) attempt to  
correlate any overt physiological response to a biochemical mecha- 
nism. Mercury and lead compounds will be administered to rats, 
rabbits and chicks by oral and parenteral routes. Standard sampling 
and biochemical techniques will be used in analysis. The study of the 
physiology and biochemistry of air pollutants will utilize cages 
housed in plastic envelopes; CO,  SO2 o r  NOx will be pumped in 
under flow and pressure controls. Radioisotope tracer methodology 
will be utilized in mobilization and precursor studies. Quantitative 
statistical analyses will be run and extension to human levels made. 
Keywords: toxicity; physiology; animals; metals; air pollution; mer- 
cury; lead; rats; rabbits; chickens. 

67 Oil and the Oyster Industry in the Delaware Estuary. 
Haskin, H.H. (Rugers--the State Univ., New Brunswick, NJ, 08903). 
Project number: NJ00782. Supported by: Rutgers--the State Univ., 
New Brunswick, NJ (USA); Department of Agriculture, Washing- 
ton, D C  (USA). Funding: USDA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimeqtal systems. 

Studies will assess present hazards in the Delaware Bay to 
oyster production; estimate potential additional hazards of expanded 
petroleum-related operations in the area; and identify substances that 
may be particularly hazardous to oysters and whose concentration in 
the estuary would then be of special concern. Adult oysters and 
larvae will be exposed to petroleum and its products absorbed on 
fine clay and effects determined at varying;concentrations. Bioassays 
with oyster larvae, in terms of changes in swimming behavior as the 

basis for an index to  toxicity, will be used as a method. Toxic 
materials will be prepared and their fractions characterized for use in 
bioassay. Toxicity of heavy metal to oysters will be studied as well 
as possible synergism between heavy metals and petroleum hydro- 
carbons. 
Keywords: petroleum industry; oysters; delaware; production; envi- 
ronmental effects; pctroleum; loxicity; bioassay; metals; hydrocar- 
bons. 

68 Photochemical and Atmospheric Reactions of Halocarbon 
and Oxide of Sulfur and Nitrogen. Appleby, A. (Rutgers Univ., New 
Brunswick, NJ, 08903). Project number: NJ00941. Contract: 
NJ00941. Supported by: Rutgers--the State Univ., New Brunswick, 
NJ (USA); Department of Agriculture, Washington, D C  (USA). 
Funding: USDA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The  objectives are to: ( I )  determine the probable fates and 
environmental effects of certain halocarbons and related compounds 
by studying their photochemistry in controlled laboratory environ- 
ments chosen to  simulate atmospheric conditions; and (2) assess the 
feasibility of using electron beam or similar high energy radiations to 
remove simultaneously SO(2) and nitrogen oxides from gas streams. 
Gas mixtures will be prepared and irradiated using techniques and 
equipment already developed and presently available at Rutgers. 
Analytical procedures for determination of CC1(4), CHC1(3)COC1(2) 
will be developed from mcthods used previously, making use of the 
increased sensitivity and specificity of GC/MS. Irradiation of SO2/ 
NO(x) mixtures will be by electron linear accelerator. Such a ma- 
chine is not available at Rutgers and would have to be obtained. 
Keywords: photochemical reactions; nitrogen oxides; sulfur oxides; 
atmospheric chemistry; chlorinated aliphatic hydrocarbons; irradia- 
tion; removal; electron beams; desulfurization; denitration. 

69 Socio-Economic Analysis of Economic Development and 
Environmental Degradation: Four Corners Area. Eastman, C.E. (New 
Mexico State Univ., Las Cruces, NM, 88003). Project number: 
NM00203. Contract: NM00203. Supported by: New Mexico State 
Univ., Las Cruces (USA); Department of Agriculture, Washington, 
D C  (USA). Funding: USDA-$12,000. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The  objectives are to calculate the social and economic 
benefits and costs of economic development. Methodology will be 
developed for measurement of social and economic costs of environ- 
mental degradation, demand curves will be fitted to the supply curve 
for abatement, and a regional input-output model will be developed 
to evaluate effects on employment and income. 
Keywords: economic impact; social impact; environmental impacts; 
energy source development; environment; air pollution; water pollu- 
tion; land pollution; input-output analysis; regional analysis; energy 
analysis; energy models; new mexico. 

70 Assessment of Energy Policy and Development Alterna- 
tives for New Mexico. Ward, F.A. (New Mexico State Univ., Las 
Cruces, NM, 88003). Project number: NM0025 1. Contract: NM0025 1. 
Supported by: New Mexico State Univ., Las Cruces (USA); Depart- 
ment of Agriculture, Washington, D C  (USA). Funding: USDA- 
$10,000. 
Related energy source: Coal(25); oil and gas(25); oil shaIe(25); conser- 
vation(25) R and D categories: Physical/chemical mechanisms of 
pollutant interactions. 

The objectives of this project are to estimate demand and 
supply functions for energy resources of importance to  New Mexico; 
estimate and evaluate the interdependencies and substitutability 
among alternative sources of energy; establish long-run projections 
of future energy and energy related resource use, environmental 
quality, overall economic activity and production alternatives in 
light of projections of population growth, development of new 
technologies and the exhaustion of fossil fuels; evaluate the impact of 
policy alternatives upon New Mexico energy use and production 
patterns; and estimate the economic and environmental impacts of 
changes in energy use, policy and production patterns. Econometric 
analysis, interfuel competition models and cybernetic/similation 
studies will be utilized in conjunction with benefit-cost. input-output 
and L.P. to  evaluate the economic impact of energy policy and 
development alternatives for New Mexico. 
Keywords: new mexico; energy source development: energy policy. 
input-output analysis; simulation; environmental effects; economic 
impact; energy consumption; technology assessment; energy sources; 
supply and demand. 

71 Effects of Topsoil Depth Over Saline-Sodic Spoils on the 
Productivity of Native Range Species. Gould. W.L. (New Mexico 
State Univ.. Las Cruces. NM. 88003). Project number: NM04104- 
016. Contract: NM04104-016. Supported by: New Mexico State 
Univ., Las Cruces (USA); Department of Agriculture. Washington. 
DC (USA). Funding: USDA-$20.000. 
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Related energy .source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The.  objectives are to: (I) determine the optim-um. depth 
topdressing mine spoils for maximum production of native range 
plants under natural rainfall conditions in a semi-arid climate; (2) 
evaluate the effect of soil depth on upward migration of salts from 
the underlying spoil; and (3) evaluate the effect of soil depth on root 
growth of native plants. Gradually increasing depths of soil from 0 
to 125 cm will be placed over saline-sodic spoils to form a wedge- . 
shaped hlock with surface dimensions of about 15 x 30 meters. This 
area will be seeded in rows running in the direction of increasing soil 
depth to three species of native grasses and one species of shrub. 
Three,rows of each grass species and a single row of shrubs will be 
seeded in each replication. Forage production will be determined 
from the center row of each grass species. The  seeded area will be 
irrigated during one season to get good plant establishment. During 
the second season irrigation plus rainfall will equal the average 
monthly rainfall amounts. Grass yields will be determined at each 
10-cm increment of soil depth. Shrub canopy volume will be deter- 
mined. The  chemical characteristics of the spoil material and soil 
will be determined before seeding, and at the end of the growing 
season each year for four o r  more years. Core samplies will be 
obtained to determine the biomass and orientation of roots in the 
various depths of soil o r  spoil. 
Keywords: spoil banks; land rcclnmation; humus; soil mechanics; soil 
chemistry; plants; nutrition; optimization; grass; shrubs. 

72 Economics of Coal and Oil Shale Development Environ- 
mental Quality in Rural Areas. Whetzel, V. (Colorado State Univ., 
Fort Collins, CO, 80521). 'Project number: NRE-42-309-54-01. Con- 
tract: NRE-42-309-54-01. Supported by: Colorado State Univ., Fort 
Collins (USA); Department of Agriculture, Washington, D C  (USA). 
Funding: USDA. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective is to assess the economic implications of alter- 
native coal and oil shale development and associated activities on 

' environmental quality and the competition for resources in rural 
areas. The  approach taken is to develop regional reports on current 
land and water use, the economic implications for future resource 
use, resource competition, and environmental quality resulting from 
alternative levels of coal and oil shale development, and related 
activities. An interregional linear program to evaluate conflicting 
reclamation budgets from available literature, cooperation with 
other agencies within and without USDA, and limited empirical 
studies are developed. Budgeting techniques and linear programming 
will be used to estimate water demand and to appraise the economic 
and environmental implications of alternative water supplies. 
Keywords: environmental impacts; economic impact; coal deposits; 
oil shale deposits; energy source development; rural areas; regional 
analysis; water requirements; socio-economic factors. 

73 Economics of Coal and Oil Shale Development on Environ- 
mental Quality in Rural Areas. Juero, L. (Colorado State Univ., Fort 
Collins, CO, 80521). Project number: NRE-42-309-08-01. Contract: 
NRE-42-309-08-01. Supported by: Colorado State Univ., Fort Collins 
(USA); Department of Agriculture, Washington, D C  (USA). Fund- 
ing: USDA-$40,000. 
Related energy source: Coal(5O); oil shale(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The  objective is to assess the economic implications of alter- 
native coal and oil shale development and associated activities on 
environmental quality and the competition for resources in rural 
areas. The approach taken is to develop regional reports on current 
land and water use, the economic implications for future resource 
use, resource competition, and environmental quality resulting from 
alternative levels o f  coal and oil shale development, and related 
activities. An interregional linear program to evaluate conflicting 
reclamation budgets from available literature, cooperation with 
other agencies within sand without USDA, and limited empirical 
studies are developed. Budgeting techniques and linear programming 
will be used to estimate water demand and to appraise the economic 
and environmental implications of alternative water supplies. 
Keywords: environmental impacts; economic impact; coal deposits; 
oil shale deposits; energy source development; rural areas; regional 
analysis; water requirements; socio-economic factors. 

74 Economics of Coal and Oil Shale Development on Environ- 
mental Quality in Rural Areas. Barse, J .  (Dept. of Agriculture. 
Washington, DC, 20250). Project number: NRE42-309-11-00. Con- 
tract: NRE42-309-11-00, Supported by: Department of Agriculture. 
Washington, D C  (USA). Funding: USDA-$95,000. 
Related energy source: Coal(5O); oil shale(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective is to assess the economic implications of alter- 
native'coal and oil shale development and associated activities on 
environmental quality and the competition for resources in rural 
areas. The approach is to: (1) develop regional reports on current 
land and water use, the economic implications for future resource 

use, resource competition, and environmental quality resulting from 
alternative levels of coal and oil shale development, and related 
activities; and (2) develop an interregional linear program to evalu- 
ate conflicting reclamation budgets from available literature, cooper- 
ation with other agencies within and without USDA, and limited 
empirical studies. Budgeting techniques and linear programming will 
be used to estimate water demand and to appraise the economic and 
environmental implications of alternative water supplies. 
Keywords: coal industry; oil shale industry; rural areas; resource 
development; environmental impacts; land use; water requirements; 
economic impact. 

75 Economics of Coal and Oil Shale Development on Environ- 
mental Quality in Rural Areas. McMarin, W. (North Dakota State 
Univ., Fargo, ND, 58103). Project number: NRE42309-38-01. Con- 
tract: NRE42309-38-01. Supported by: North Dakota State Univ., 
Fargo (USA); Department of Agriculture, Washington, D C  (USA). 
Funding: USDA-$15,000. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives are to: (1) assess the economic implications of 
alternative coal and oil shale development and associated activities 
on environmental quality and the competition for resources in rural 
areas; (2) develop regional reports on current land and water use, the 
economic implications for future resource use, resource competition, 
and environmental quality resulting from alternarive levels of coal 
and oil shale development, and related activities; and (3) develop an 
interregional linear program to evaluate conflicting reclamation bud- 
gets from available literature, cooperation with other agencies within 
and without USDA, and limited empirical studies. Budgeting tech- 
niques and linear programming will be used to estimate water 
demand and to appraise the economic and environmental implica- 
tions of alternative water supplies. 
Keywords: coal industry; oil shale industry; energy source develop- 
ment; rural areas; environmental impacts; land use; resource assess- 
ment; water requirements; economics. 

76 Economics of Coal and Shale Development on Environ- 
mental Quality in Rural Areas. Whetzel, V.  (West Virginia Univ., 
Morgantown, WV, 26506). Project number: NRE-42-309-54-01. Con- 
tract: NRE-42-309-54-01. Supported by: West Virginia Univ., Mor- 
gantown (USA); Department of Agriculture, Washington, D C  
(USA). Funding: USDA-$25,000. 
Related energy source: Coal(50); oil shale(50) R and D categories: . 
Physical/chemical mechanisms of pollutant interactions. 

The  objective is to assess the economic implications of alter- 
native coal and oil shale development and associated activities on 
environmental quality and the competition for resources in rural 
areas. The approach taken is to develop regional reports on current 
land and water use, the economic implications for future resource 
use, resource competition, and environmental quality resulting from 
alternative levels of coal and oil shale development, and related 
activities..An interregional linear program to evaluate conflicting 
reclamation budgets from available literature, cooperation with 
other agencies within and without USDA, and limited empirical 
studies are developed. Budgeting techniques and linear programming 
will be used to estimate water demand and to appraise the eco~lomic 
and environmental implications of alternative water supplies. 
Keywords: coal deposits; oil shale deposits: environmental impacts: 
rural areas; economic impact; energy source development: regional 
analysis; socio-economic factors; water requirements. 

77 Economic Impacts of Energy Development and Use on 
Agriculture and Natural Resources. Green. J .  (Colorado State Univ.. 
Fort Collins, CO, 80521). Project number: NRE43-309-08-01. Con- 
tract: NRE43-309-08-01. Supported by: Colorado State Univ.. Fort 
Collins (USA); Department of Agriculture. Washington. D C  (USA). 
Funding: USDA. 
Related energy source: Coal(25): oil shale(25); conservation(50) R and 
D categories: Physical/chemical mechanisms of pollutant tnterac; 
tlons. . 

This study will analyze supply and demand filctors that \\,ill 
influence the potential for fuel wood and home heating: analyze the 
economic feasibility of energy (biomass) crops. including land and 
water requirements, impacts on traditional crop production and 
environmental implications; and assess the econonlic implications of 
alternative coal and oil shale-development and associated activities 
on environmental quality and the competition for resources in rural 
areas. Research will assess the economic resource use and environ- 
mental implications of public programs to encourage energy filrms: 
develop regional reports on current land and water use. the ecollom- 
ic implications for future resource use. resource competition. and , 

environmer~ral quality resulting from n1ter11;ltive levels of coal and 
oil shale development. and related activities: ilnd develoli an interre- 
gional linear program to evalu;tte conflicting reclnmatio~l budgets 
from available literature. cooperntion \vith other ngellcirs \\pithin and 
without USDA. and limited empirical studies. Budgetir~g techr~iqurs 
and linear programming will be-used to estim;~tr \vilter demand for 
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energy development and to appraise the economic and environmen- develop regional reports on current land and water use, the econom- 
tal implications of alternative water supplies. ic implications for future resource use, resource competition, and 
Keywords: economic impact; energy source development; resource environmental quality resulting from alternative levels of coal and 
conservation; agriculture; energy demand; biomass; wood; space oil shale development, and related activities; and develop an interre- 
heating; coal industry; oil shale industry; comparative evaluations; gional linear program to evaluate conflicting reclamation budgets 
water requirements. from available literature, cooperation with other agencies within and 

78 Economic Impacts of Energy Development and Use on 
Agriculture and Natural Resources, Barse, J. (Dept. of Agriculture, 
Washington, DC,  20250). Project number: NRE43-309-11-00. Con- 
tract: NRE43-309-11-00. Supported by: Department of Agriculture, 
Washington, D C  (USA). Funding: USDA. 
Related energy source: Coal(25); oil shale(25); conservation(50) R and 
D categories: Physical/chemical mechanisms of pollutant interac- 
tions. 

Study will analyze supply and demand factors that will influ- 
ence the potential for fuel wood and home heating; analyze the 
economic feasibility of energy (biomass) crops, including land and 
water requirements, impacts on traditional crop production and 
environmental implications; and assess the economic implications of 
alternative coal and oil shale development and associated activities 
on environmental quality and the competition for resources in rural 
areas. Approach will assess the economic resource use and environ- 
mental implications of public programs to encourage energy farms; 
develop regional reports on current land and water use, the econom- 
ic implication for future resource use, resource competition, and 
environmental quality resulting from alternative levels of coal and 
oil shale development, and related activities; develop an interre- 
gional linear program to evaluate conflicting reclamation budgets 
from available literature, cooperation with other agencies within and 
without USDA, and limited empirical studies; and budgeting tech- 
niques and linear programming will be used to estimate water 
demand for energy development and to appraise the economic and 
environmental implications of alternative water supplies. 
Keywords: economic impact; energy source development; agricul- 
ture; resource conservation; feasibility studies; crops; coal industry; 
oil shale industry. 

79 Economic Impacts of Energy Development and Use on 
Agricultural and Natural Resources. McMartin, W. (North Dakota 
State Univ., Fargo, ND, 58103). Project number: NRE43-309-38-01. 
Contract: NRE43-309-38-01. Supported by: North Dakota State 
Univ., Fargo (USA); Department of Agriculture, Washington, D C  
(USA). Funding: USDA. 
Related energy source: Coal(25); oil shale(25); conservation(50) R and 
D categories: Physical/chemical mechanisms of pollutant interac- 
tions. 

This study will analyze supply and demand Factors that will 
influence the potential for fuel wood and home heating; analyze the 
economic feasibility of energy (biomass) crops, including land and 
water requirements, impacts on traditional crop production and 
environmental implications; and assess the economic implications of 
alternative coal and oil shale development and associated activities 
on environmental quality and the competition for resources in rural 
areas. Research \ \ t i l l  assess the economic resource use and  environ- 
mental implications of public programs to encourage energy farms; 
develop regional reports on current land and water use, the econom- 
ic implications for future resource use, resource competition, and 
environmental quality resulting from alternative levels of coal and 
oil shale development, and related activities; and develop an interre- 
gional linear program to evaluate conflicting reclamation budgets 
from available literature, cooperation with other agencies within and 
without USDA. and limited empirical studies. Budgeting techniques 
and linear programming will be used to estimate water demand for 
energy development and to appraise the economic and environmen- 
tal implications of alternative water supplies. 
Keywords: economic impact; energy source development; resource 
conservation; water requirements; agriculture; energy demand; bio- 
mass: \vood; space heating; coal industry; oil shale industry; com- 
parative evaluations. 

80 Economic Impacts of Energy Development and Use on 
Agriculture and Natural Resources. Wenderoth, J. (Univ. of Pennsyl- 
vania, Philadelphia, PA, 19104). Project number: NRE43-309-42-06. 
Contract: NRE43-309-42-06. Supported by: Pennsylvania Univ., 
Philadelphia (USA); Department of Agriculture, Washington, D C  
(USA). Funding: USDA. 
Related energy source: Coal(25); oil shale(25); conservation(50) R and 
D categories: Physical/chemical mechanisms of pollutant interac- 
tions. 

This study will analyze supply and demand factors that will 
influence the potential for fuel wood and home heating; analyze the 
economic feasibility of energy (biomass) crops, including land and 
water requirements, impacts on traditional crop production and 
environmental implications; and assess the economic implications of 
alternative coal and oil shale development and associated activities 
on en\lironmental quality and the competition for resources in rural 
areas. Research will assess the economic resource use and environ- 
mental implication of public programs to encourage energy farms; 

without USDA, and limited empirical studies. Budgeting techniques 
and linear programming will be used to estimate water demand for 
energy development and to appraise the economic and environmen- 
tal implications of alternative water supplies. 
Keywords: economic impact; energy source development; agricul- 
ture; resource conservation; wood; biomass; space heating; coal 
industrv: oil shale industrv: com~ara t ive  evaluations: water reauire- 

8 1 Completion for Rural Resources. Nelson, A. (Arkansas 
Univ., Monticello,'AR, 71655). Project number: NRE43-322-04-01. 
Contract: NRE43-J22-04-01. Supported by: Arkansas Univ., Monti- 
cello (USA); Department of Agriculture, Washington, D C  (USA). 
Funding: USDA-S7,000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objectives are to: (I)  develop functional relationships for 
the supply of land to agriculture and among competing uses, relating 
land availability to commodity prices, commodity policies, resource 
policies, non-agricultural competing uses and other significant varia- 
bles; (2) relate agricultural land availability to agricultural capacity 
and develop linkages between policy variables and the amount of 
land used and agricultural capacity; (3) develop a system to account 
for land use changes over time as between agricultural uses, aban- 
donment, reclamation, by irrigation o r  drainage, recreation, forestry, 
urbanization and surface mining; (4) use economic theory, models 
and statistical techniques to estimate functions relating land use for 
various purposes to explanatory variables; and (5) using a regional 
definition system consistent with other projects and progress areas of 
the Division and of the Commodity Economic Division, integrate 
land supply estimates with estimates of input supplies, yield projec- 
tions and other measures of productivity to the capacity of agricul- 
ture. 
Keywords: rural areas; land use; planning; resource conservation. 

82 Competition for Rural Resources. Toon, T.  (Dept. of 
Agriculture, Little Rock, AR, 72201). Project number: NRE43-322- 
05-05. Contract: NRE43-322-05-05. Supported by: Department of 
Agriculture, Washington, D C  (USA). Funding: USDA-S40.000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objectives are to: (1) develop functional relationships for 
the supply of land to agriculture and among competing uses, relating 
land availability to commodity prices, commodity policies, resource 
policies, non-agricultural competing uses and other significant varia- 
bles; (2) relate agricultural land availability to agricultural capacity 
and develop linkages between policy variables and the amount of 
land used and agricultural capacity; (3) develop a system to account 
for land use changes over time as between agricultural uses, aban- 
donment, reclamation, by irrigation or  drainage, recreation, forestry, 
urbanization and surface mining; (4) use economic theory, models 
and statistical techniques to estimate functions relating land use for 
various purposes to explanatory variables; (5) using a regional defini- 
tion system consistent with other projects and progress areas of the 
Division and of the Commodity Economic Division, estimate land 
supply among competing uses by region; and (6) in cooperation with 
other Divisions, integrate land supply estimates with estimates of 
input supplies, yield projections and other .measures. ~Fproductivi ty 
to  the capacity of agriculture. 
Keywords: rural areas; resource conservation; land use; planning; 
agriculture; land reclamation: recreational areas; forests; urban areas: 
surface mining; economic development. 

83 Competition for Rural Resources. Skold. M. (Colorado 
State Univ., Fort Collins, CO, 80521). Project number: NRE43-322- 
08-01. Contract: NRE43-322-08-01. Supported by: Colorado State 
Univ., Fort Collins (USA); Department of Agriculture, Washington. 
D C  (USA). Funding: USDA-S50.000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Thc  objectives are to: (I)  develop functional relationships for 
the supply of land to agriculture and amotig competing uses. relating 
land availability to commodity prices. commodity policies. resource 
policies, non-agricultural competing uses and other significant varia- 
bles; (2) relate agricultural land availability to agricultural capacity 
and develop linkages between policy variables and the amount of 
land used and agricultural capacity; (3) develop a system to account 
for land use changes over time as between agricultural uses. aban- 
donment, reclamation. by irrigation or  drainage. recreation. forestry. 
urbanization and surface mining: (4) use economic theory. models 
and statistical techniques to estimate fulictions relating land use for 
various purposes to explanatory variables: (5) using a regional defitii- 
lion system consistent with other projects and progress areas of the 



DEPARTMENT OF AGRICULTURE 13 

Division and of the Commodity Economic Division, integrate land 87 Regional Problems in Evaluating Environmental Aspects 
supply among competing uses by region; and (6) in cooperation with of Electricity Generation. Mount, T.D. (Cornell Univ., Ithaca, NY, 
other Divisions, integrate land supply estimates with estimates of 14850). Project number: NYC121437. Contract: NYC121437. Sup- 
input supplies, yield projections and other measures of  productivity . ported by: Cornell Univ., Ithaca, NY (USA); Department of Agricul- 
to capacity of agriculture. ture, Washington, D C  (USA). Funding: USDA-$3,000. 
Keywords: rural areas; land use; planning; resource conservation. Related energy source: conservation(100) R and D categories: Physi- 

84 Competition for Rural Resources. Benesch, K. (Economic 
Research Service, Washington, DC, 20250). Project number: NRE- 
43-322-1 1-00, Contract: NRE-43-322-11-00. Supported by: Economic 
Research Service, Washington, D C  (USA); Department of Agricul- 
ture, Washington, D C  (USA). Funding: USDA-$274,000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The  objectives are to: (1) develop functional relationships for 
the supply of  land to agriculture and among competing uses, relating 
land availability to commodity prices, commodity policies, resource 
policies, non-agricultural competing uses and other significant varia- 
bles; (2) relate agricultural land availability to agricultural capacity 
and develop linkages between policy variables and the amount of 
land used and agricultural capacity; (3) develop a system to account 
for land use changes over time as between agricultural uses, aban- 
donment, reclamation, by irrigation o r  drainage, recreation, forestry, 
urbanization and surface mining; (4) use economic theory, models, 
and statistical techniques to estimate functions relating land use for 
various purposes to explanatory variables; (5) using a regional defini- 
tion system consistent with other projects and progress areas of the 
Division and of the Commodity Economic Division, estimate land 
supply among competing uses by region; and (6) in cooperation with 
other Divisions, integrate land supply estimates with estimates of 

cal/chemicaimechanisms of pollutant interactions. 
This study will identify the nature and geographic location of  

the important environmental consequences of supplying electricity 
to individual regional service areas for present and porential proccss- 
es, and determine the differential impact on rural-urban areas and on 
income groups; determine the basic financial parameters of capital 
and operating costs of potential plants for each process, as well as 
the costs of environmental protection and abatement costs associated 
with each process; and develop useful information tbr utilities and 
customers to make decisions about particular processes and particu- 
lar sites. This will involve: utilization of engineering data to define 
the economic matrix of capital and annual costs for generation, 
abatement, and transmission for the potential generating process; 
extrapolating other findings on public health and ecology to the 
specific emission patterns of present and future plants; random and/ 
or  stratified sample interviews to determine public opinion related to 
monetary and environmental costs of new, facilities; and case study 
comparison of specific regions and service areas to determine struc- 
tural similarities relevant to national policies. Benefit-cost analysis of 
optimum levels of demand growth and generation by process will be 
made. 
Keywords: electric power; environmental impacts; energy demand; 
socio-economic factors; pollution abatement; regional analysis. 

input supplies, yield projections and other measures of productivity 88 Producer Gas as a Petroleum Substitute. Albright, L.D.; 
to the capacity of agriculture. Reines, R. (Cornell Univ., Ithaca, NY, 14850). Project number: 
Keywords: . .  . rural areas; land use; resource conservation; agriculture; ~ ~ ~ 1 2 3 4 2 3 .  Contract: NYC123423. Supported by: Cornell Univ., 
mining; industry. Ithaca. NY (USA); Department of ~ a r ~ c u l t u r e ,  Washington, D C  

85 Competition for Rural Resources. McMartin, W. (North 
Dakota State Univ., Fargo, ND, 58103). Project number: NRE43- 
322-38-01. Contract: NRE43-422-38-01. Supported by: North Dakota 
State Univ., Fargo (USA); Department of Agriculture, Washington, 
D C  (USA). Funding: USDA-$28,000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objectives are to: (1) develop functional relationships for 
the supply of land to agriculture and among competing uses, relating 
land availability to commodity prices, commodity policies, resource 
policies, non-agricultural competing uses and other significant varia- 
bles; (2) relate agricultural land availability to agricultural capacity 
and develop linkages between policy variables and the amount of 
land used and agricultural capacity; (3) develop a system to account 
for land use changes over time as between agricultural uses, aban- 
donment, reclamation, by irrigation or  drainage, recreation, forestry, 
urbanization and surface mining; (4) use economic theory, models 
and statistical techniques to estimate functions relating land use for 
various purposes to explanatory variables; (5) using a regional defini- 
tion system consistcnt with other projects and progress areas of the 
Division and of the Commodity Economic Division, estimate land 
supply among competing uses by region; and (6) in cooperation with 
other Divisions, integrate land supply estimates with estimates of 
input supplies, yield projections and other measures of productivity 
to the capacity of agriculture. 
Keywords: rural areas; land-use; planning; resource conservation. 

86 Competition for Rural Resources. Sloggett, G. (Oklahoma 
State Univ., Stillwater. OK,  74074). Project number: NRE43-322-40- 
01. Contract: NRE43-322-40-01. Supported by: Oklahoma State 
Univ., Stillwarer (USA); Department of Agriculture, Washington, 
D C  (USA). Funding: USDA-$40,000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The  objectives are to: (1) develop functional relationships for 
the supply of land to agriculture and among competing uses, relating 
land availability to commodity prices, commodity policies, resource 
policies, non-agri~ultural competing uses and other significant varia- 
bles; (2) relate agricultural land availability to agricultural capacity 
and develop linkages between policy variables and the amount of 
land used and agricultural capacity; (3) develop a system to account 
for land use changes over'time as between agricultural uses. aban- 
donment. reclamation, by irrigation or  drainage, recreation. forestry. 
urbanization and surface mining: (4) use economic theory. models 
and statistical techniques to estimate functions relating land use for 
various purposes to explanatory variables; (5) using a regional defini- 
tion system consistent with other projects and progress areas of the 
Division and of the Commodity Economic Division, estimate land 
supply among competing uses by region; and (6) in cooperation with 
other Divisions, integrate land supply estimates with estimates of 
input supplies, yield projections and other measures of productivity 
to the capacity of agriculture. 
Keywords: rural areas; land use; planning,. resource conservation. 

(USA). ~ u n d i ; ~ ~ :  ~ ~ ~ ~ - ' $ 2 9 2 , 0 0 0 .  
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Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objectives are to: (I) critically examine the known tech- 
nology of making producer gas; (2) determine the feasibility of using 
this technology to reduce the dependence of agriculture in the 
Northeast on conventional fuel source; (3) design, construct and test 
a producer gas system including: gas generator, filter,heat exchang- 
er, fine filter and engine; and (4) prepare a summary report of the 
study including an economic analysis of producer gas substitution for 
conventional fossil fuels and electricity. The  first phase of this study 
will be to determine an optimum size of the producer gas generator. 
Then a gas generator will be designed, constructed and tested. After 
completing the tests, the generator will be connected to a filtering 
and heat exchanger system and finally to internal cambustion engine. 
Operational characteristics of the system will be measured and any 
particular problem identified and corrected. 
Keywords: producer gas; fuel substitution; feasibility studies; gas 
generators; design; construction; heat exchangers; internal combus- 
tion engines; performance. 

89 Anaerobic Fermentation of Agricultural Waste-Potential 
for Improvement and Implementation. Jewell, W.J. (Cornell Univ., 
Ithaca, NY. 14850). Project number: NYC123360. Contract: 
NYC123360. Supported by: Cornell Univ., Ithaca, NY (USA); De- 
partment of Agriculture, Washington, D C  (USA). Funding: USDA- 
S234.000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Studies will Jtermine the potential for optimizing technology 
related to anerobic fermentation of agricultural wastes; identify 
fermentor designs capable of more rapid or  more efficient recovery 
of energy containing by-products of gas, nutrients and solid residues; 
and demonstrate. the feasibility of improved fermentors using small 
laboratory models followed by large scale pilot plants. Studies will 
be conducted with dairy cow wastes. This study \vill be divided into 
3 major efforts: identification of improved fermentor designs using 
small scale laboratory models. definition of optimized fermentor 
designs. and demonstration of new process feasibility in large scale 
pilot plants. T w o  general concepts will guide the development of 
future optimized anaerobic fermentation technology: simplistic oper- 
ation involving minimal.manpower and the elimitlation of the waste 
by production of useful energy-containing by-producrs. The focus 
will be on the transformati011 of a wnste into usable but currently 
unrecovered energy-containing by-products. The  Cornell study has 
identified two unique anaerobic fermentation system designs: one 
capable of operation with the simplest ofdenia~lds on the farm. atid a 
second comples unit which might nccomplish stabilization. nietharle 
production, liquid-solids separation and pathogell destructiotl in one 
unit operatiorl. 
Keywords: anaerobic digestion: fermentation; agricultural \\tastes; 
optimization: waste product utilizatio~i; feasibility studies; technol- 
ogy nssessnieltt. 
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90 Energy,in Animal Manures. Muck, R.E. (Cornell Univ., 
Ithaca, NY, 14850). Project number: NYC123422. Contract: 
NYC123422. Supported by: Cornell Univ., Ithaca, NY (USA); De- 
partment of Agriculture, Washington, D C  (USA). Funding: USDA. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The utilization of biologically released heat from animal ma- 
nures for on-farm applications was investigated. Specifically, the 
effect of heat energy released from in-barn stored manure on the 
quality of the environment within the barn was studied. Agricultural 
by-products, animal manure being a specific example, represent a 
considerable quantity of energy. These by-products represent to the 
agricultural engineer a challenge to make use of this energy to 
supplement our dwindling and increasingly more costly energy 
sources. The purpose of this research project is to take an overall 
look at energy frortt animal manures with specific emphasis on 
utilizing biologically produced heat and to provide some basic 
concepts into the magnitude of heat energy available, the conditions 
favorable to its release, and potential means of utilizing this energy.' 
A comparison of the various forms of energy will be made to 
determine the efficiencies of energy utilization systems. 
Keywords: manures; waste product utilization; waste heat utilization; 
technology assessment; energy source development; farms. 

9 1 High Temperature Stabilization and Moisture Removal 
from Animal Wastes for By-Product Recovery. Dondero, N.C.; Van 
Soest, P.J. (Cornell Univ., Ithaca, NY, 14850). Project number: 
NYC123584. Contract: NYC123584. Supported hy: Coinell Univ., 
Ithaca, NY (USA); Department of Agriculture, Washington, D C  
(USA). Funding: USDA-$30,000. . . 
Related energy source: conservation(100) R and D categories: Physi- . :. 
cal/chemical mechanisms of pollutant interactions. . : . ,  

An ideal animal waste treatment and residue recovery system 
would convert obnoxious wet animal wastes to an odorless, stabi- 
lized, pathogen-free material with moisture content less than 40% in 
a simple process without addition of large amounts of'energy. The 
goals of this study will be to determine the feasibility of developing 
such a process and to build a bench scale pilot unit process to 
demonstrate its potential. The basic steps that will be utilized to meet 
the project goals are: (I)  determination of kinetics of organic carbon 
decomposition and oxygen transfer limitations in semi-solid animal 
wastes created by combining the treated and dried animal wastes 
with the wet raw wastes; (2) determination of the heat released 
during aerobic stabilization and identify means of conserving the 
energy to achieve autoheating of the organics; (3) measurement of 
the rate of moisture removal from autoheated animal wastes; (4) 
combination of the above into a simple single unit pilot plant that 
would achieve high rate organic stabilization and simultaneous mois- 
ture removal; and (5) determination, at temperatures of 60 to 70 
degrees C, autoheating requirements to produce pathogen destruc- 

' tion and maximum microbial production of protein. 
Keywords: manures; waste processing; water removal; waste product 
utilization; waste heat utilization; decomposition; chemical reaction 
kinetics; single cell protein; biosynthesis; materials recovery; energy 
source development. 

92 Environmental Implications of Heterotrophic Microbial 
Methane Oxidation. Weaver, T.L. (Cornell Univ., Ithaca, NY, 
14850). Project number: NYC144420. Contract: NYC144420. Sup- 
ported by: Cornell Univ., Ithaca, NY (USA); Department of Agricul- 
ture, Washington, D C  (USA). Funding: USDA-$8,000. 
Related energy source: conservation(l00) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objectives are to: (1) examine the effects of heterotropliic 
microbial methane oxidation in soil and water; (2) investigate the 
involvement of this biological process in denitrification and carbon 
cycling; (3) examine the microorganisms involved in this process and 
the interactions between these microorganisms and the soil and ' 
water environments; (4) evaluate quantitatively the relative impor- 
tance of this process in soil and water quality; and (5) reveal ways to 
regulate this process for soil and water improvement. Heterotrophic 
microorganisms capable of methane oxidation will be isolated, q u b -  
titated, and characterized from soil and water. Rates and quantities 
of methane utilization; denitrification, nutrient uptake, and nletabolic 
waste production will be determined. Effects of physical and chemi- 
cal environmental factors on these processes will be evaluated. This 
information will be combined to evaluate the importance of this 
process in environmental quality. 
Keywords: methane; oxidation: soils; water; detiitrification; carbon 
cycle; microorganisms; metabolism: nutrients: uptake; etivironmental 
effects; growth. 

93 Use of Scwage Sludge to Improve Growth on Acidic Ohio 
Strip-MIne Spoils: Boron Toxicity Problem. Vimmerstedt, J.P. (Ohio 
Agricultural Research and Development Center, Wooster, OH,  
44691). Project number: OH000016-MS. Contract: OH000016-MS. 
Supported by: Ohio Agricultural Research.and Developmetlt Center, 
Wooster (USA); Department of Agriculture, Washington, D C  
(USA). Funding: USDA-$8,000. 

Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objectives are to: (I)  describe boron toxicity symptoms in 
~ m h r i c a n  sycamorr; (2) determine whether boron toxicitj; or potas- 
sium deficiency is responsible for lesions on American sycamore 
leaves grown in toxic coal spoil amended with sewage sludge; and 
(3) determine rate of lime or  potassium fertilization needed to correct 
thc problem under field conditions. Boron toxicity symptoms will be 
described. Sycamore seedlings will be grown in nutrient solutions. 
containing varying rates of boron. American sycamor'e "will b z  
grown in acidic coal spoil amended with Newark sewage sludge. 
Three rates of liming and 3 rates of KC1 fertilization will be tested 
for correction of distress symptoms in a greenhouse study. Treat- 
ments that correct the problem in the greenhouse will be field tested 
on toxic coal spoils. 
Keywords: boron; toxicity; sycamores; potassium; nutritional defi: 
ciency; spoil banks; revegetation; plant diseases; symptoms; sewage 
sludge; fertilizers; calcium oxides; therapy; plant growth; ohio; sur- 
face mining; coal mines; land reclamatiott; waste product utilization. 

94 Use of sludges and Top Soil in Reclamation Coal Strip- 
Mine Spoils. Sutton, P: (Ohio Agricultural Research and Develop- 
ment C e n ~ e r ,  Columbus. OH, 43216). Project number: OH000247-SS. 
Contract: OH000247-SS. Supported by: Ohio Agricultural Research 
and Development Center, Columbus (USA); Department of Agricul- 
ture, Washington, D C  (USA). Funding: VSDA-$15,000. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactiotls. 

The objectives are to: (1) determine optimum rates of sewage 
sludge io  obtain cover on old acidic mine spoils in greenhouse, and 
'under field conditions; (2) determine effect of sludge applied to old 

.acidic mine .spoils on heavy metal content of vegetation and lea- 
chate: and (3) determine optimum depth of top-soil replacement on 
new spoil. Tall fescue will be grown in pots of acidic mine spoil 
treated with 6 rates of 2 sludges (high and lo\\, in heavy metals). 
Yield, cover and concentration of heavy metals, Mn, N, Al, P and K 
in the plants will be determined. Leachate will be 'collectcd from' 
spoil lysimeters treated with 3 rates of 2 sources of sludge. Tall 
fescue will be grown and evaluated as above. Leachate will be 
measured and NO3 -N, NH4 -N, soluble salts, acidity, S04 ,  pH, P 
and heavy metals determined. Field plots will be established on a 
limestone and sandstone or  shale spoilbank site. Four depths of 
topsoil will be applied. A forage mixture will be seeded and plots 
evaluatedfor infiltration, bulk density, cover and yield. 
Keywords: surface mining; coal mines; spoil banks; land reclamation; 
sewage sludge; soils; greenhouses; metals: plants; leachates; grass: 
uptake; maltganese; nitrogen; aluminiun~; phospliorus; potassium; 
field tests; nitrates; arnmo~liutn compounds; sulfates; ph value; lime- 
stone; sandstones; shales; cultivation techniques; seeds; revegetatlon; 
waste product utilizatioti; depth. 

95 Hydrology and Water Quality of Watersheds Subjected to 
Surface Mining. Hall, G.F.; Sutton, P. (Ohio Agriculture Rcsea'rch 
and Development Center, Wooster, OH, 44691). Project number: 
OH000248-SS. Contract: OH000248-SS. Supported by: Ohio Agricul- 
tural Research and Development Center. Wooster (USA); Depart- 
ment of Agriculture, Washington, D C  (USA). Funding: USDA- 
% 129,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to ( I )  obtain complete hydrology and 
water quality data from four watersheds prior ~ o ,  during, and after 
surface mining: (2) characterize physically and chemically overbur- 
den materials, spoil, and replaced topsoil; (3) determine erosion and 
runoff characteristics of treated and untreated reclaimed spoil; and 
(4) determine cost and benefits of mining and reclamition practices. 
With the cooperation of mining companies, three \\latersheds \\pill be 
studied before, during, and after mining of No. 6, No. 9. and No. I I 
coal seams. In a cooperative effort with the Bureau of Mines. USDI. 
ARS, USDA, and USGS, runoff \veirs, sampling devices and obser- 
vation wells will be used along with standard hydrologic instruments 
and techniques to get,a complete hydrologic inve~itory and \vatel. 
quality from the watersheds. A fourth \\latershed oil No. 8 Coal at 
the North Appalachian Experimental Watershed Research Center 
will be sampled for water quantity and quality (0.41 parameters). 
Economic data for mitiing and reclan~ntio~l will be obtained. 

' 

Keywords: hydrology; water quality: watersheds; surface mining; 
coal mines; overburden: spoil banks: soils: chemical conlposi~ion: 
erosion; r u ~ ~ o f f :  cost benefit analysis: sumpli~ig: appalachia: land 
r c ~ l a t n ~ ~ t i o t ~ :  etivironmct~ti~l impacts. 

96 No-Tillage Grain Crop Production on Land Reclaimed 
Following Strip Mining. Suttoti. P. (Ohio Agricultural Research a11d 
Development Center. Woostcr. OH,  44691). Project number: 
OH000264-SS. Contract: OH000264-SS. Supported by: Ohio Agricul- 
tural Research and Developmetit Center. Woostei (USA): Depcirt- 
melit of Agriculture: Washington. D C  (USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Pollutattt 
characterization and analysis. 
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The objectives are to demonstrate the practicality of no- 
tillage corn production on spoil areas following stripmine production 
of.coal and, ieclaimed under the new , law,  and to demonstrate 
practices to tour groups and others who may be.interested. Corn ivill 
be planted.using the no-tillage method both on a reclaimed site aiid 
an adjacent undisturbed site. Crop yields from the two areas will be 
compared and yield levels over a several year period used to assess 
the econon~ic practicality of grain production on reclaimed sites. 
Management factors needed for satisfactu~,y corn production with 
no-tillage on reclaimed spoil areas will also be asscsscd. Experiments 
incorporating these factors will be established in the planted area as 
the need arises. In 1977. nitrogen rates will be studied. An area large 
enough for a moderate amount of grain production will be planted 
using the best management practices known. The  area will cover 
approximately 20 acres for the 1977 sraso~l. 
Keywords: crops; land reclamation; surface mining; coal mines; 
maize; plant growth; spoil banks; productivity; revegetation; cultiva- 
tion techniques. 

97 Reclamation and Management of Strip-Mined Land in 
Ohio. Sutton, P. (Ohio Agricultural Research and Development 
Center, Wooster, OH, 44691). Project number: OH000634. Contract: 
OH000634. Supported by: Ohio Agricultural Research and Develop- 
ment Center, Wooster (USA); D e  artment of Agriculture, Washing- 
ton, D C  (USA). Funding: USDA-&,O~U. ' 

Related energy source: CoaI(100) R and D categories: Pollutant' 
characterization and analysis. 

The objectives are to: (1) characterize physical and chemical 
properties of mined lands and correlate these properties with crop 
yield: and (2) correlate soil test values of mined lands with crop 
yields and fertilizer responses. Field plots will be located on coal 
mine spoilbanks that have been reclaimed and have good forage 
stands. Soil samples will be taken from each site for soil test and 
analysis for selected chemical and physical properties. Three rates of 
N, P and K will be applied in two applications each year. The 
relationships between soil test values, fertilizer responses, chemical 
and physical properties and dry matter yields will 'be investigated. 
T w o  sites will be selected to determine if alfalfa can be successfully 
produced on the high pH spoils. Three rates of P and K will be '  
applied annually. 
Keywords: ohio; land reclamation; coal mines; crops; productivity; 
spoil banks; soil chemistry; sampling; chemical properties; physical 
properties; alfalfa; nitrogen; phosphorus; potassium; fertilizers; reve- 
getatlon. 

98 Energy Policy, Biomass, and Agriculture: an Economic 
Analysis. Ives, E.; Hitzhusen, F. (Ohio Agricultural R and D Center, 
Columbus, OH, 432 16). Project number: OH000650. Contract: 
OH000650. Supported by: Ohio Agricultural Research and Develop- 
ment Center, Columbus (USA); Department of Agriculture, Wash- 
ington, D C  (USA). Funding: USDA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant+fharacterization and analysis. 

Studies will determine the impact of present and evol"ing 
energy policies on agriculture; analyze the economics of selected 
crop biomass options; and delineate the role of agriculture in future 
energy strategies. This will be accomplished by partial equilibrium 
market analysis of specific policy issues with identification of non- 
market effects; production and conversion cost analysis of selected 
biomass energy options, domestically in major agricultural exporting 
countries and in selected Fourth World countries; and'market analy- 
sis of international agricultural trade and domestic agricultural re- 
source allocation implications of energy production from biomass as 
world energy prices rise; identify (from original and/or existing 
research) mutually comparable measures of cost and important non- 
market implication (environment, public health and safety,'national 
security) of energy sources, including biomass, which may play 
significant roles in alternative energy futures; and use this informa- 
tion to idcntify the cost and non-market trade-offs among selected 
broad energy strategies which have reasonable likelihoods of being 
followed. 
Keywords: energy policy; biomass; a'griculture; economic impact; 
crops. 

99 Economic Impacts of Coal Mining in Eastern Oklahoma. 
Schriner, D.F.; Badger. D.D. (Oklahoma State Univ.. Stillwater, 
OK, 74704). Project number: OKL01674. Contract: OKL01674. Sup- 
ported by: Oklahoma State Univ., Stillwater (USA); Department of 
Agriculture, Washington. D C  (USA). Funding: USDA-S2.000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The  objectives are to: (I) estimate the quantity and value or -  
current, past, and future coal production in Oklahoma and evaluate 
production characteristics of Oklahoma coal mining; (2)-estimate the 
demand for Oklahoma coal including an analysis of factors responsi- 
ble for current demand and potential future user;: (3) estimate local. 
regional, and statewide social and economic impacts caused by 
mining; (4) estimate the agricultural uses of the land and resulting 
values before and after the land is mined and reclaimed: ( 5 )  deter- 

mine the change in public services required as a result of mining and 
reclamation; and (6) determilie the environmental quality and quality 
of life impacts due to mining of the land and the reclamation 
piaktices. Secondary data will be analyzed to inventory current coal 
re'sources and project future production. Input-output analysis will 
be used to measure the impacts on Oklahoma from increases in 
mining activity. A demand analysis will be performed using multi- 
variate techniques. Projecting future land uses and comparing pres- 
cnt-values will be used to evaluate different reclamation plans. 
Primary data will he cnllected to determine personal and environ- 
mental impacts. 
Keywords: economic impact; coal mining; oklahoma; coal industry; 
energy demand; social impact; land use; environmental impacts; 
inventories; coal deposits; forecasting. . . 

100 Effects of Petroleum Hydrocarbons on Marine Organisms. 
Caldwell, R.S. (Oregon State Univ., Corvallis, OR,  97331). Project 
number: ORE00365. Contract: ORE00365. Supported by: Oregon 
State Univ., CorGallis (USA); Department of Agriculture, Washing- 
ton, D C  (USA). Funding: USDA-$126,000. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (1) determine the relative toxicity of 
the principal water extractable hydrocarbons of crude and refined 
oils and evaluate the contribution of each to the toxicity of watcr 
soluble fractions (WSFs) of oil; (2) examine the possibility that some 
of the hydrocarbon components may have more than additive toxic- 
ity when present together in WSFs; and (3) test the hypothesis that 
hydrocarbon compounds capable of inducing the mixed function 
oxidase enzymes of the endoplasmic reticulum interfere with the 
adaptive responses of poikilothermic marine organisms to  tempera- 
ture by the interference with the activity of the fatty acid desaturase 
enzyme system. Toxicities of actual oil WSFs will be compared with 
synthetic WSFs and with the sum of the toxicities of individual 
components. Standard toxicological procedures will be used to de- 
termine the toxicities of petroleum hydrocarbons representing var- 
ious classes of compounds and homologous series. A suitable test 
organism will be exposed to inducing (mixed function oxidase en- 
zymes) petroleum hydrocarbons to: (1) determine effect on physio- 
logical thermal adaptation (e.g., upper lethal thermal limit); (2) 
determine effect of fatty acid composition of biomembranes; and (3) 
determine effect on fatty acid desaturase activity in vitro. 
Keywords: petroleum; hydrocarbons; metabplism; aquatic organisms; 
tqxicity; synergism; biological effects; physiology. 

101 Energy Conservation in Drying Lumber and Veneer. 
Corder, S.E. (Oregon State Univ., Corvallis, OR, 97331). Project 
number: ORE-F-00020. Contract: ORE-F-00020. Supported by: 
Oregon State Univ., Corvallis (USA); Department of Agriculture, 
Washington, D C  (USA). Funding: USDA. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

The objective of this project is to evaluate the technical and 
economic feasibility of drying lumber with forced air combined with 
supplemental heating, using a steam-jet heat recovery system with a 
high-temperature kiln, modifying veneer-drying systems for reduced. 
energy consumption, and recovery of energy from the exhaust of a 
veneer dryer. Calculations and analysis will be performed to predict 
performance of the proposed systems. Tests will then be conducted 
to verify performance and to help define operational problems which 
might develop. Energy savings will be identified and results of the 
findings will be publicized. 
Keywords: economics: feasibility studies; drying; energy conserva: 
tion; wood products industry: performance; heat recovery: wood; 
dryers; kilns. 

102 Identification and Amelioration of Adverse Conditions 
Limiting Reclamation of Coal-Aslined Lands. McKee. G.W. (Pennsyl- 
vania State Univ.. University Park. PA. 16802). Project number: 
PEN02089. Contract: PEN02089. Supported by: Pennsylvania State 
Univ.. University Park (USA); Department of Agriculture. Washing- 
ton.'DC (USA). Funding: USDA-$28,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

r The objectives are to: (I). idet~tify the factors limiting the 
reclumational revegetation of strip-mine spoil and deep-mine refuse: 
(2) identify plant species and strains tolerant of the adverse condi- 
tions: and (3) develop a system of reclan~atio~t for adverse sites 
resulting from coal mining. Physical and chenlical properties of 
successfully revegetated mined lands will be analyzed and compared 
to those front similar sites where revegetation hi~s bec11 ~rnsuccessf~ll. 
Various species and strains of herbi~ceous and \voodp plullts \\*il l  be 
screened in greenhouscs. Promising species \\!ill be further screened 
thrhbgh nutrient-culture studies and field plantings. Techniques pres- 
ently used in reclaiming mined land will be evalui~ted and Ile\\. 
techniques will he devised and tested. All data obtained \\'ill be 
combined to develop a practical system of reclairi~ing adverse sites. 
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Keywords: coal mines; land reclamation; revegetation; surface 
mining; spoil banks; plants; physical properties; chemical properties; 
technology assessment; growth. 

103 Methane Gas Production from Farm Waste. ~ r a n ' d i n ~ ,  
A.E; Persson, S. (Pennsylvania State Univ., University Park, PA, 
16802). Project number: PEN02132. Contract: PEN02132. Supported 
by: Pennsylvania State Univ., University Park (USA); Department of 
Agriculture, Washington, DC (USA). Funding: USDA. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

The objective is to determine the technical requirements and 
economic feasibility for methane production from farm waste. The 
approach taken is to: (I)  compile basic information on methane 
production from organic material; and (2) design pilot plant for 
producing methane from farm waste and build and test the system. 
Keywords: methane; biosynthesis; agricultural wastes; anaerobic di- 
gestion; data compilation; pilot plants; design. 

104 Reclamation of Strip-Mined Spoils Using Containerized 
Seedlings. McKee, G.W. (Pennsylvania State Univ., University Park, 
PA, 16802). Project number: PEN02193. Contract: PEN02193. Sup- 
ported by: Pennsylvania State Univ., University Park (USA); Depart- 
ment of Agriculture, Washington, DC (USA). Funding: USDA- 
$22.000. 
Xelated energy source: CoaI(100) R and D categories: Biological 
effects of poliutants in experimental systems. 

- 

The objectives are to: (I) develop a system for raising superi- 
or coniferous seedlings in containers in the greenhouse; and (2) 
evaluate the use of such growing stock for revegetating both land 
currently being strip mined and toxic spoils from past operations. A 
number of species and genetic selections within a species will be 
grown in contrasting types of containers under near-optimum green- 
house conditions with an extended growing season. The seedlings 
will be planted on a recently strip-mined site reclaimed under 
Pennsylvania's current law, some of the species and containers will 
further be evaluated at 5 additional sites in Appalachia. Container- 
grown red pine seedlings will be planted on highly acid strip-mine 
spoils in conjunction with different amendments and different grass- 
legume seed mixtures. 
Keywords: surface mining; coal mines; spoil banks; revegetation; 
greenhouses; conifers; seedlings; pennsylvania; appalachia; pines; 
land reclamation; containers. 

105 Selection of Aluminum-Tolerant Trees for Revegetating 
Acid Mine Spoils. Steiner, K.C. (Pennsylvania State Univ. , Universi- 
ty Park, PA, 16802). Project number: PEN02258. Contract: 
PEN02258. Suooorted bv: Pennsvlvania State Univ.. Universitv. Park 
(USA); ~ e ~ a r i m e n t  of kgricul&re, Washington, DC (USA).-~und- 
ine: USDA-$17.000. 

.7 - -  
Related energy-source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (1) develop laboratory techniques for 
evaluating the aluminum tolerance of trees; (2) determine the relative 
aluminum tolerance between and within tree species; and (3) select 
superior genotypes for revegetating acid mine spoils. Experiments 
will be conducted in three phases. Seedlings to be used in the 
experiments will be grown from seeds collected from four female 
parents in 10 to 15 populations for each of six tree species. Three 
greenhouse techniques will be evaluated with regard to their utility 
in selecting aluminum-tolerant trees. Using the best technique devel- 
oped in Phase I, the relative aluminum tolerance of the selected 
species will be evaluated. Similarly, the variation in aluminum toler- 
ance among populations and families within species will be sequen- 
tially evaluated. The most and least aluminum-tolerant families and 
populations in each species will be identified. 
Keywords: trees; biological adaptation; aluminium; tolerance; revege- 
tation; spoil banks; land reclamation; coal mines; seedlings; green- 
houses. 

106 Zoogeography and Ecology of Fishes in Pennsylvania. 
Cooper, E.L. (Pennsylvania State Univ., University Park, PA, 
16802). Project number: PENO2276. Contract: PEN02276. Supported 
by: Pennsylvania State Univ., University Park (USA); Department of 
Agriculture, Washington, DC (USA). Funding: USDA-$8,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Objectives are to: (1) measure the impact of environmental 
disturbance on patterns of distribution of fish species; and (2) investi- 
gate the phylogeny of selected fish groups in order to assess the 
validity of species nomenclature. The severity of environmental 
degradation due to acid mine drainage, soil erosion, industrial pollu- 
tion or other disturbances to aquatic habits will be correlated with 
the presence or absence of species of fishes known to be sensitixre to 
these forms of pollution. Predictions of the level of pollution prrmis- 
sible to maintain diverse fish pollutions are then possible. Studies will 
be continued to better understand the diversity of taxa andg the 
geographic distribution of fishes in northeastern United States. 

Keywords: pennsylvania; fishes; ecology; species diversity; acid mine 
drainage; erosion; sensitivity; toxicity; usa; baseline ecology. 

107 Interaction of Hardwood Tree Seedlings and Herbaceous 
Cover on Surface-Mined Land. McKee, G.W. (Pennsylvania State 
Univ., University Park, PA, 16802). Project number: PEN02315. 
Contract: PEN02315. Supported by: Pennsylvania State Univ., Uni- 
versity Park (USA); Department of Agriculture, Washington, DC 
(USA). Funding: USDA-$12,000. 
Related energy source: CoaI(100) R and D categories: ~ lb log ica l  
effects of pollutants or physical disturbances. 

The objectives are to: (1) evaluate the compatibility of var- 
ious hardwood tree species with a herbaceous cover; and (2) develop 
a system of revegetating surfaced-mined land which will furnish 
both immediate site protection and long-term protection plus a 
potentially valuable product through establishment of hardwood 
trees. Seedlings or rooted cuttings of five hardwood species will be 
planted on regraded surface - mined coal land at three locations, 
immediately following sowing of locally recommended mixtures of 
grass and legu'me'seed. Survival will be determined one month after 
planting, at the end of the first growing season, and at the beginning 
and end of the second growing season. Comparisons will be made of 
survival in unseeded plots and in a number of cover crop treatments 
(varied species, seeding rate, time of seeding). 
Keywords: seedlings; surface mining; coal mines; land reclamation; 
revegetation; trees; grass; leguminosae; survival time. 

108 Energy Recovery from Dairy Systems. Branding, A.E.; 
Anderson, P.M. (Pennsylvania State Univ., University Park, PA, 
16802). Project number: PEN02334. Contract: PEN02334. Supported 
by: Pennsylvania State Univ., University Park (USA); Department of 
Agriculture, Washington, D C  (USA). Funding: USDA-$4,000. 
Related energy source: conservation(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objectives of this project are to develop and evaluate 
systems for recovering heat from dairy barn ventilation and milking 
systems. A heat recovery system using heat pump principles will be 
developed for capturing surfaces employed to absorb heat from the 
ventilation by cooling the air and condensing moisture; captured 
heat will be transferred through water-cooled condensers to a hot 
water storage tank. Evaporator design will incorporate means to 
minimize dust fouling and/or to simplify procedures for removing 
dust accumulations. Following development of operational systems, 
heat transfer coefficients, net energy recovery and caoital costs will 
be determined. In addition, heai>ecovery-by the 'use of newly 
developed water-cooled condensers for milk cooling equipment will 
be evaluated in relation to energy saving. 
Keywords: farms; farm equipment; waste heat; condensers; evapora- 
tors; energy conservation; milk; dairy industry; heat recovery equip- 
ment; capital cost; performance. 

109 Biogas Production from Anaerobic Digestion of Animal 
Manure. Persson, S.P.; Branding, A.E. (Pennsylvania State Univ., 
University Park, PA, 16802). Project number: PEN02345. Contract: 
PEN02345. Supported by: Pennsylvania State Univ., University Park 
(USA); Department of Agriculture, Washington, DC (USA). Fund- 
ing: USDA-$350,000. 
Related energy. source: conservation(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective is to determine the effects of operational and 
environmental factors on methane production by anaerobic digestion 
of animal residue at raised temperatures. The 100-cubic-rn anaerobic 
digester developed for studies on methane generation from dairy 
manure will be operated to: (1) determine the effects of the following 
on biogas production rate and quality; (2) recycle liquid separate 
from digester effluent as dilution water; (3) use of milking center 
wastewater for dilution water; (4) pretreat poultry manure to reduce 
ammonia concentration; (5) develop automatic controls for reduced 
labor; and (6) conduct tests of biogas. 
Keywords: manures; anaerobic digestion; methane; biosynthesis; envi- 
ronment; cows; chickens; water; recycling; operation. 

110 Mineral Stress Adaptation of Natural Regeneration on 
Acid Mine Spoils. Steiner, K.C. (Pennsylvania State Univ.. Universi- 
ty Park, PA. 16802). Project number: PEN02365. Contract: 
PEN02365 Supported by: Pennsylvania State Univ.. University Park 
(USA); Department of Agriculture. Washington. DC (USA). Fund- 
ing: USDA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objectives are to (1) evaluate putative differences in 
adaptation between progenies of trees occurring on acid mine spoifS' 
and progenies of trees on adjacent non-spoil sites; (2) determine if 
differences in adaptation exists between populations of the same 
species growing on;different spoils; and (3) determine importance of 
mycorrizal fungifin establishment and growth of tree seedli!lgs on 
acid mine spoils and interactions between fungus and tree genotype. 
Spoil and seed from disturbed and non-disturbed areas will be 
transported to University P ~ r k  where a factorial experiment will be 
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conducted to study growth medium, mycorrhizzl treatment and 
source of seed and interactions on growth survival and mycorrhizal 
development of seedlings. 
Keywords: minerals; revegetation; spoil banks; biological adaptation; 
progeny; comparative evaluations; mycorrhizas; symbiosis; coal 
mines; land reclamation. 

111 Influence of Sulfur Dioxide on Forest Ecosystems of the 
Northeastern United States. Davis, D.D. (Pennsylvania State Univ., 
University Park, PA, 16802). Project number: PEN12210. Contract: 
PENI22IO. Supported by: Pennsylvania State Univ., University Park 
(USA); Department of Agriculture, Washington, D C  (USA). Fund- 
ing: USDA-$20,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experitntntal systems. 

Objectives are to: (I) determine the relative SO2 susceptibility 
of woody plants in northeastern United States; (2) study the influ- 
ence of environmental factors on response; and (3) develop a model 
for predicting SO2 injury to vegetation. Seedlings of forest tree 
species and associated understory vegetation will be exposed to 
acute and/or chronic levels of SO2 in specially constructed exposure 
chambers. The relative susceptibility of various species will be 
determined based on percentage of foliage injured. Temperature, 
humidity, and light will be varied and plant response to SO2 record- 
ed under various regimes. A computer model will be developed to 
express findings. 
Keywords: sulfur dioxide; toxicity; metabolism; north atlantic region; 
terrestrial ecosystems; forests; biological models; trees; sensitivity; 
genetic variability; species diversity. 

112 Study of the Conversion of Agricultural Wastes to Liquid 
Fuels. Felbeck, G.T.  Jr. (Univ. of Rhode Island, Kingston, R1, 
02881). Project number: RI00019. Contract: RI00019. Supported by: 
Rhode Island Univ., Kingston (USA); Department of Agriculture, 
Washington, D C  (USA). Funding: USDA-$6,000. 
Related energy source: conservation() R and D categories: Biological 
effects of pollutants in experimental systems. 

The  objectives are to: (1) determine by means of simulation 
experiments the naturally occurring conditions under which various 
organic materials could be converted to hydrocarbons; (2) apply the 
results of these experiments to the problem of geochemical prospect- 
ing for oil with particular emphasis on increasing the efficiency of 
drilling productive wells; and (3) apply the processes developed to 
the conversion of agricultural waste materials to liquid fuels. A 
matrix of organic and inorganic materials, blended to simulate 
marine sediment mixtures, will be subjected to appropriate labora- 
tory conditions to simulate reaction times of up to 10 to the 7th 
power years at 100 degrees C. Reaction products will be compared 
with crude oil hydrocarbons to test process validity. The catalytic 
action of various metal compounds will be evaluated. 
Keywords: agricultural wastes; simulation; conversion; hydrocarbons; 
natural occurrence; biogeochemistry; sediments; metals; catalytic 
effects; petroleum. 

113 Mine Spoil Reclamation in the Southwest. Aldon, E.F. 
(Rocky Mountait~ Forest and Range Experiment Station, Alhuqt~er- 
que, NM, 87101). Project number: RM-1651. Contract: RM-1651. 
Supported by: Forest Service, Albuquerque, NM (USA). Rocky 
Mountain Forest and Range Experiment Station; Department of 
Agriculture, Washington, D C  (USA). Funding: USDA-$364,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The  obiective is to develoo methods for rehabilitation and 
management d mine spoils in the southwest. The approach is to: (1) 
devise ways to establish and maintain vegetal cover by identifying 
plant materials adaptable to spoil environment, developing seeding 
and planting techniques, and devising means to augment water for 
plant growth; and (2) design spoil slopes and shapes to maximize 
stability and reduce runoff.'This is a multifunctional research work 
unit including watershed management and range management. 
Keywords: spoil banks; coal mines; land reclamation; revegetation; 
plants; stability; runoff; watersheds. 

114 Effects of Multiple Land Use Practices on Big Came 
Habitat and Behavior in the Central Rocky Mountains. Ward, A.L. 
(Univ. of Wyoming, Laramie, WY, 82070). Project number: R1\.11712. 
Contract: RM1712. Supported by: Wyoming Univ., Laramie (USA); 
Department of Agriculture, Washington, D C  (USA). Funding: 
USDA-$I 85,000. 
Related energy source: CoaI(100) R and D categories. Environmental 
effects assessment. 

Studies will determine the environmental impacts and the 
interrelationships of major land use practices on the spectrum of 
habitats essential for optimum big game populations, and develop 
means for evaluating the adeq~iacy of restoration of mined area in 
the northern Great Plains region. This study will: (I) determine the 
movements, habits, and other behavioral characteristics of big game 
in the vicinity of road systems of various standards and develop 
methods to mitigate unfavorable effects of these developments; (2) 

determine patterns of big game behavior and movements following 
timber harvest and activities related to increased human ingress; and 
(3) develop baseline ecological guidelines for evaluating the adequa- 
cy of restoration measures on surface mined areas. 
Keywords: wild animals; habitat; behavior; rocky mountain region; 
land use; environmental effects. 

115 Environmental Improvement and Multiple Use Manage- 
ment in the Northern High Plains. Bjugstad, A.J.' (South Dakota 
School nf Mines and Technology, Rapid City, SD, 57701). Project 
number: RM1752. Contract: RM1752. Supported by: South Dakota 
School of Mines and Technology, Rapid City (USA); Department of 
Agriculture, Washington, D C  (USA). Funding: USDA-$647,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

This study will develop means to: (I)  increase production of' 
wood, water, and animal products in the Black Hills; (2) maintain 
and reestablish the prairie woodlands; and (3) promote the reestab- 
lishment of plants, animals, and hydrologic stability on surface mine 
spoils and water impoundments in the Northern Great Plains. Land 
managers lack refined techniques for revegetating mine spoils to 
enhance habitat for nongame birds, deer, small mammals, and water- 
fowl. Studies will: (1) determine the use of naturally wooded draws 
by livestock, deer, and wintering species of nongame birds and 
determine what type of management is needed for regeneration of 
woody species; and (2) determine the effects of more intensive 
timber management practices on understory and overstory vegeta- 
tion and water yield and quality in the Black Hills. 
Kevwords: surface minine: land reclamation: reveeetation: olants: 
anikals; hydrology; spoil"banks; rocky mountain region; la& use: 

116 Minisite Preparation for Reforestation of Strip-Mined 
Lands. Hay, R.L. (Univ. of Tennessee, Knoxville, T N ,  37916). 
Project number: TEN684 1524. Contract: TEN6841 524. Supported by: 
Tennessee Univ., Knoxville (USA); Department of Agriculture, 
Washington, D C  (USA). Funding: USDA-$12,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The  objectives are to: (1) determine whether pine tubelings 
planted on prepared minisites on legally restored strip mines will 
survive and grow better than trees planted using conventional meth- 
ods; and (2) determine what microsite spoil characteristics are most 
limiting to tree growth, and whether such factors can more effec- 
tively be determined by analysis of a small, localized sample than by 
a large sample of the site. The procedures to be used in this study 
will reflect the two different phases of the research. Phase one, 
involved with site assessment and determination of limiting factors, 
will essentially be a study of microsites and those soil characteristics 
which may be either limited or excessive. Information obtained in 
this phase of the work will be used as guidelines for the Phase T w o  
which will be the field testing of minisite preparation, incorporating 
the best technology known at this time. 
Kevwords: surface minine: coal mines: revegetation: land reclama- -, 

tion; pines; cultivation techniques; soii chemistry; spoil banks; site 
preparation. 

117 Controlling Strip Mine Rnnoff. Woods, F.W. (Univ. of 
Tennessee, Knoxville, TN,  37916). Project number: TEN00026. Con- 
tract: TEN00026. Supported by: Tennessee Univ., Knoxville (USA); 
Department of Agriculture, Washington, D C  (USA). Funding: 
USDA-$I 5,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The  objectives are to: ( I )  develop design criteria for con- 
structing back-sloped terraces on strip mined land in eastern Tennes- 
see; (2) determine whether all precipitation can become impounded 
on this land and infiltrate the spoil: (3) determine the effects of 
terracing on plant growth; and (4) determine the effects of terracing 
on soil nutrient status. Terraces to be tested will have a backslope to 
contain rather than detain all precipitation intercepted by their 
basins. T w o  forms of terraces will be tested. straight and crescent. 
Grass sod will be established immediately after terraces are shaped. 
Runoff will be sampled by catching surface flow in water traps.3 
meters wide. Volume of water and amounts and kinds of sediment 
will be measured. T w o  species of trees will be planted on the 
terraces. They will be containerized and will be inoculated with 
specific mycorrhizal fungi prior to planting. Soil samples \ \ r i l l  be 
taken prior to vegetation establishment and thereafter at 3-month 
intervals. Elements to be measured will include Ca. N. Al. 211. Mg. 
Mn. P, Fe. Cu, S. B, and Mo. Soil acidity will also be mcnsured. 
Keywords: runoff; surface mining; coal mines; tennessee; land recln- 
mation; cultivation techniques: nutrients: soils: excavation: sampling; 
calcium: nitrogen: aluminium: zinc: magnesium; manganese: phos- 
phorus: iron: copper; sulfur: boron: molybdenum; soil cheniistry: 
revegetation: pollution control. 

118 Strip Mine Revegetation. Woods. F.W. (Univ. of Ten~ies- 
see. Knoxville. TN.  37916). Project number: TEN00083. Contract: 
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TEN00083. Supported by: Tennessee Univ., .Knoxville (USA); De- 
partment of Agriculture, Washington, DC (USA). Funding: USDA. 
kelated eneri source: ~oal(100S R and D categories: ~ c o l o ~ i c a l  
effects of pollutants or physical disturbances. 

The objective is to provide guidelines for the revegation of 
strip-mined areas and to increase the productivity of investments for 
this purpose. The approach to be used in this study will reflect 
different phases of the research. One, involved with site assessment 
and determination of limiting factors, will essentially be a study of 
microsites and those site properties which may be restrictive to 
revegetation. Information obtained in this work will be used as 
guidelines for subsequent work which will be the field testing of site 
preparation, incorporating techniques developed during the course 
of the work. 
Keywords: surface mining; coal mines; revegetation; land reclama- 
tion; productivity; site preparation. 

119 Forest Tree Fertilization. Buckner, E.R. (Univ. of Ten- 
nessee, Knoxville, TN, 37916). Project number: TNE00207. Contract: 
TEN00207. Supported by: Tennessee Univ.. Knoxville (USA); De- 
partment of Agriculture, Washington, DC (USA). Funding: USDA- 
$3.000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Objectives are to: (1) determine the response (diameter, 
height, basal area and cubic volume) of loblolly pine and selected 
hardwoods to various fertilizer rates and schedules; and (2) evaluate 
the influence of fertilization on the growth rate, form and color of 
tree species planted on reclaimed strip mines for Christmas tree 
production. There will be further testing of nutrients that promise to 
increase the economic return from loblolly pine plantations. Stem- 
form measurements will be made to detect cubic volume changes not 
related to the standard dbh-height measurements. Nitrogen fertiliza- 
tion plus heavy thinning to maximize the cubic volume growth of , 

individual yellow-poplar trees will be continued. Fertilizer, mulch- 
ing and cover crop combinations will be tested with various Christ- 
mas tree species on strip mines. 
Keywords: forests; fertilizers; pines; c'ultivation techniques; optimiz- 
ation; nutrients; land reclamation; soil chemistry; surface mining. 

120 Acid Forming Minerals in Overburden and Lignite as They 
Relate to Successful Reclamation. Dixon, J.B. (Texas A and M Univ., 
Colleee Station . TX. 77843). Proiect number: TEX06351. Contract: 
~ ~ ~ 0 1 6 3 5 1 .  supported by: department of Agriculture, Washington, 
DC (USA). Funding: USDA-$25,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives will be to: (1) identify the location of acid 
producing minerals in the overburden and in the lignite beds of the 
major geological formations of Texas having a potential for strip 
mining; (2) characterize the acid producing minerals in terms of 
species, external morphology, surface area and reactivity; (3) deter- 
mine minerals present in representative mine spoil and lignite over- 
burden materials and characterize their properties during acidifica- 
tion; (4) monitor active or pilot strip mining operations in the state to 
determine acid production of spoil and potential of leveled spoil for 
revegetation; and (5) make recommendations regarding proper man- 
agement of strip mine spoil to maximize the opportunity for success- 
ful reclamation and the return of the disturbed land to production 
agriculture. The study will involve an integrated laboratory and field 
study. Identification and characterization of pyritic minerals will be 
made in the laboratory on samples taken from the field. Field 
samples will be from areas where field reclamation and revegetation 
studies are being conducted. Additional samples will be collected 
from corings of potential mining sites. 
Keywords: minerals; overburden; lignite; land reclamation; geologic 
formations; texas; spoil banks; revegetation; chemical analysis; coal 
mines; surface mining. 

121 Histopathology of Marine Fish, South Texas OCS Moni- 
toring and Environmental Studies. Haensly, W.E. (Texas A and M 
Univ., College Station , TX, 77843). Project number: TEXV-0401. 
Contract: TEXV-0401. Supported by: Department of Agriculture, 
Wa~hington, DC (USA). Funding: USDA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This project will investigate and report the microscopic 
anatomy and histopathology of 2 species of marine fish in the Gulf of 
Mexico and determine the histopathologic effects of exposure of fish 
for the drum family (Sciaenidae) to water soluble fractions of South- 
ern Louisiana crude oil. Organ samples were taken from fish collect- 
ed by other trawl in the Gulf of Mexico and processing began 
immediately using routine histological procedures. Tissue samples 
were fixed in formaldehyde and Helly solution, imbedded in paraffin. 
sectioned and stained with hematoxilyn and eosin. 
Keywords: fishes; texas; offshore operations; monitoring; pathological 
changes; petroleum; toxicity; gulf of mexico; formaldehyde. 

122 Chemical and Mineralogical Characterization of Lignite 
Overburden. Dixon, J.B. (Texas A and M Univ., College Station, 
TX. 77843). Project number: TEX-807-15-15. Contract: TEX-807-15- 
15. Supported by: Department of Agriculture. Washington, DC 
(USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (I) describe the profile characteristics 
and chemical, physical, and mineralogical properties of representa- 
tive soils and overburden strata overlying major lignite deposits; (2) 
identify overburden strata that possess those chemical, physical, and 
mineralogical properties that are conducive to revegetation and 
sustained productivity; (3) determine minerals present in representa- 
tive soil and overburden materials on proposed lignite surface mine 
sites and characterize their properties as related to acidification and 
reclamation; and (4) develop and test a model designed to predict 
properties of mixed mine spoil using chemical, physical, and mineral- 
ogical properties of the major strata and their related depths. 
Keywords: lignite; overburden; mineralogy; chemical properties; 
physical properties; soils; revegetation; coal mines; land reclamation; 
mathematical models; coal mines. 

123 Effect of Mine Spoil Age on Growth and Chemical Proper- 
ties of Loblolly Pine. Buckart, L.F. (Stephen F. Austin State Univ., 
Nacogdoches, TX, 75961). Project number: TEXY00019. Contract: 
TEXY00019. Supported by: Department of Agriculture, Washington, 
DC (USA). Funding: USDA-$1,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are to study the soil--plant nutrient and wood 
constituent relationships of forest trees growing on mine spoil de- 
rived from surface lignite mining and to determine the changes in 
these relationships as well as the mine spoil ages. Mine spoil of 
various ages will be analyzed to determine changes in plant nutrient 
concentrations related to weathering and leaching (aging) of the 
spoil. These data will be correlated with analysis of foliage and 
wood of naturally regenerated loblolly pine trees on these spoil 
banks to determine relationships among nutrient levels and lignin, ' 
cellulose, and hemicellulose, along with changes in these relation- 
ships with aging of the spoil banks. 
Keywords: lignite; coal mines; land reclamation; revegetation; trees; 
spoil banks; growth; weathering. 

124 Vegetation of Lignite Coal Mine Spoils with Forest and 
Agronomic Species. Lowry, G.L. (Stephen F. Austin State Univ., 
Nacogdoches, TX, 75961). Project number: TEXY07031. Contract: 
TEXY07031. Supported by: Department of Agriculture, Washington, 
DC (USA). Funding: USDA-$7,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are to; (1) characterize the physical and 
chemical properties of freshly mined and/or freshly graded spoils; 
(2) determine initial survival and height growth of several common 
native tree species planted on spoils characterized; and (3) determine 
the effects of fertilization on the survival and growth of species 
tested. Plots 50 by 160 feet will be established on lignite strip-mine 
spoils in East Texas. Each of the 25 plots will be planted with 
seedlings of the following species: sweetgum, European black alder. 
shortleaf pine, and loblolly pine. Half of each plot will be designated 
as a control area and will receive no treatment; the other seedlings 
will receive an appropriate fertilizer. The height of each surviving 
seedling will be measured at the time of planting; comparisons 
between control and fertilized plots will be made after one growing 
season. 
Keywords: lignite; coal mines: revegetation; physical properties; 
chemical properties; spoil banks; pines; growth; fertilizers; trees; land 
reclamation. 

125 Utilization of Legumes in Revegetation of Environmentally 
Stressed Arid Mine Spoils. Skujins, J.J. (Utah State Univ., Logan, 
UT, 84321). Project number: UTA00288. Contract: UTA00288. Sup- 
ported by: Department of Agriculture. Washington. DC (USA). 
Funding: USDA-$55.000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pnllt~tants or physical disturbanccs. 

The objectives are to: (1) isolate, characterize and use as an 
inoculum rhizobia from native sources capable of efficiently fixing 
nitrogen in association with the selected legumes in environmentally 
stressed soils and arid climatic conditiotis: (2) identify. successfully 
cultivate and develop appropriate management procedures of usefill 
native legumes ill  association with appropriate management rhizobia 
in the enviro~lmentally stressed strip-mining disturbed soils with or 
without the presence of forage grasses: and (3) determine \vhether 
no~i-native Medicugo and Melilotus in i~ssociatioti with appropriate 
rhizobia cat1 be used in successful revegetatioti of disturbed. strip- 
mined lands. 
Keywords: lcgun~il~osae; land rrclnmatioli: arid lands: coal mines: 
spoil banks: surface mining: nitrogeti fixation; bacteria: cultivation: 
revegetotio~i. 
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126 Reclamation of Strip-Mined Land by the Production of 
Certain Horticultural and Agronomic Crops. Morse, R.D.; Odell, C. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg, VA. 24061). 
Project number: VA0336915- I. Contract: VA0336915-1. Supported 
bv: Virginia Polvtechnic Inst. and State Univ.. Blacksbure (USA): 
~ e ~ a r t G e n t  of - ~ ~ r i c u l t u r e ,  Washington, DC (USA). -~"ndin& 
USDA-$2 1.000. --- - - -  

Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are to: (I) determine the production and 
cultural techniques necessary for the economical production of 
certain agronomic and horticulture crops on reclaimed strip mine 
areas of the Appalachian mountain region; and (2) determine the 
degree of adaptation of certain species or ut,~lamental plants to 
reclaimed strip mine spoil sites. Horticultural and forage crops 
which seem most feasible both economically and culturally will be 
grown on strip mine spoil sites using fertility treatments as indicated 
by soil tests and characteristics of the spoil. The use of straw mulch, 
sawdust and sewage sludge (readily available) wilJ be used on 
horticulture crops. Quantitative data will include percentage surviv- 
al, growth rates, and marketable yields. Qualitative evaluations will 
be made of color, taste, and other horticultural characteristics. 
Yields and nutritive values will be determined for the forage crops. 
Keywords: land reclamation; revegetation; surface mining; coal 
mines; crops; agriculture; cultivation techniques; productivity; nutri- 
ents. 

127 Soil Amendments and Tillage Regimes Influence on Pro- 
ductivity of Stripmine Spoils for Vegetables. Morse, R.D. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA, 24061). Project 
number: VA0336923-1. Contract: VA0336923-1. Supported by: Vir- 
ginia Polytechnic Inst. and State Univ., Blacksburg (USA); Depart- 
ment of Agriculture, Washington, DC (USA). Funding: USDA- 
$14,000. 
Related energy source: CoaI(100) R and D categories: Ecological 

. effects of pollutants or physical disturbances. 
Objectives are to: (1) determine the value of organic amend- 

ments on soil condition and crop yield of stripmine spoils; (2) 
compare different tillage regimes as to their influence on soil condi- 
tion and crop yield; a;ld (3) ascertain the interactions between 
organic amendments and tillage regimes on soil condition and crop 
yield. Combinations of organic manures (cover crops and sawdust, 
or possibly straw) and tillage regimes will be established on two 
newly-deposited stripmine spoils. At regular intervals, certain chemi- 
cal and physical properties of the mine spoils will be analyzed, and 
growth and yield of the cover crops will be measured to monitor 
improvements in soil condition. Finally, selected vegetable crops 
will be grown on all treatment plots during the concluding four 
months of the project to evaluate the influence of the management 
systems on vegetable yield and quality. 
Keywords: surface mining; land reclamation; performance testing; 
plants; nutrients; soil chemistry; cultivation techniques; fertilizers; 
crops; productivity; vegetables; soil mechanics. 

128 Air Pollution Interactions on Creep Plants. Tibbitts, T.W. 
(Univ. of Wisconsin, Madison, WI, 53706). Project number: 
WIS01947. Contract: WIS01947. Supported by: Wisconsin Univ., 
Madison (USA); Department of Agriculture, Washington, DC 
(USA). Funding: USDA-$12,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Studies will determine sensitivity of selected crop cultivars to 
ozone, sulfur dioxide and nitrogen dioxide alone and in combination, 
and evaluate extent of damage to these crops around a coal fired 
power plant in Central Wisconsin. Controlled fumigations will be 
undertaken in the Biotron under optimum growth conditions to 
determine minimum threshold dosages for fumigations of 1 to 8 hrs 
for carrots, mint, peas, turfgrass, and alfalfa. The threshhold levels 
for ozone, sulfur dioxide and nitrogen dioxide as separate pollutants 
and as mixed pollutants will be determined. Study of stomata1 
response of the separate cultivars during fumigations will be fol- 
lowed with porometer measurements and silicone rubber impres- 
sions. Crop injury around a new coal-fired power plant will be 
followed both through a series of 16 alfalfa plantings located in a 
uniform manner around the plant and through continuous monitor- 
ing of the atmospheric pollutants. 
Keywords: air pollution; ozone; sulfur dioxide; nitrogen dioxide; 
fossil-fuel power plants; chemical effluents; environmental effects; 
crops; carrots; leguminosae; grass; alfalfa; synergism. 

129 Coal-Fired Steam Plants: Human Environmental Exposure 
to Air and Water. Helmke, P.A. (Univ. of Wisconsin, Madison. WI. 
53706). Project number: WISO2241. Contract: WISO2241. Supported 
by: Wisconsin Univ., Madison (USA); Department of Agriculture. 
Washington, DC (USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This study will determine the effects and ecological implica- 
tions of a coal-fired generating station on water quality through an 

assessment of the effects of alternative methods of flyash disposal 
and utilization on the contamination of ground and surface waters; 
and an investigation of the aquatic health and potential for accumu- 
lation of chemicals in the cooling lake and their implications to 
human health. Samples of flyash and flyash-soil mixtures will be 
leached in columns and the leachates analyzed. Ground water will 
be collected from monitoring wells around flyash disposal pit and 
analyzed. Soil water will be collected from fields receiving flyash 
and analyzed. Pozzolanic properties of flyash will be studied in 
laboratory tests. Emphasis is on the elements As, Se, P, S, B, Cr, Pb, 
Cd, Zn, Hg, and Be. 
Keywords: fossil-fuel power plants; man; water quality; fly ash; air 
quality; arsenic; selenium; phosphorus; sulfur; boron; chromium; 
lead; cadmium; zinc; mercury; beryllium; health hazards; environ- 
mental impacts. 

130 Revegetation of Coal Mine Areas. McNeal, B.L.; Halvoi- 
son, A,R. (Washington State Univ., Pullman, WA, 99163). Project 
number: WNP00244. Contract: WNP00244. Supported by: Washing- 
ton State Univ.. Pullman (USA); Department of Agriculture, Wash- 
ington, DC (USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (1) characterize chemical and physical 
properties of soils in the mining area; (2) determine levels of nitro- 
gen, phosphorus, potassium, and the micronutrients necessary for 
adequate and sustained plant growth; (3) verify grass species and 
fertility levels with field plot studies; and (4) develop an ongoing soil 
fertility management program by correlating soil test results with 
greenhouse and field studies. The approach taken is to: (1) initiate 
soil sampling program; (2) conduct greenhouse studies involving 
major soil materials with several grass species; and (3) conduct field 
plot studies with several grass species and fertility levels following 
results of greenhouse studies. 
Keywords: land reclamation; revegetation; coal mines; soils; soil 
chemistry; physical properties; nitrogen; phosphorus; potassium; nu- 
trients; plant growth; grass; greenhouses; sampling; field tests. 

131 Utilization of Solar Energy in Food Processing. Kranzler, 
G.A.; Henry, K.L. (Washington State Univ., Pullman, WA, 99163). 
Project number: WNP00403. Contract: WNP00403. Supported by: 
Washington State Univ., Pullman (USA); Department of Agricul- 
ture, Washington, DC (USA). Funding: USDA-$13,000. 
Related energy source: solar(100) R and D categories: Pollutant 
characterization and analysis. 

The research objectives are to: (1) characterize energy use of 
specific unit processes that are important to the food processing 
industry of Washington State; (2) characterize solar energy availabil- 
ity at representative locations that are important centers for food 
processing in the state; (3) determine the potential for solar energy 
use at specific processing sites and necessary energy storage capaci- 
ties; (4) adapt existing processes or develop new processes that can 
efficiently utilize solar energy for food processing; (5) determine 
minimum thermal processing requirements of foods while providing 
reasonable safety margins; and (6) evaluate the safety, quality, and 
storage stability of '  food products processed with solar energy. 
Published literature, personal communication, and field data collec- 
tion will be used to obtain data. Processing operations and solar 
radiation characteristics will be studied together to define appropri- 
ate solar collection and storage systems. Technical and economic 
factors will be evaluated for solar energy systems. Where process 
modification is needed to utilize solar energy efficiently, investiga- 
tions into new or improved processes will be conducted. Equipment 
will be constructed and tested to evaluate these processes. 
Keywords: food industry; food processing; washington; solar energy: 
technology assessment; solar process heat; feasibility studies; re- 
search programs. 

132 Components of the Radiation Exchange over Natural and 
Disturbed Forest Lands in West Virginia. Tajchman, S.J. (West 
Virginia Univ., Morgantown, WV, 26506). Project number: 
WVA00014. Contract: WVA00014. Supported by: West Virginia 
Univ., Morgantown (USA); Department of Agriculture, Washing- 
ton, DC (USA). Funding: USDA-$43,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

This study will: (1) establish basic criteria for evaluating 
radiation climates of selected cover types in areas of complex terrain: 
(2) determine characteristic temporal variability of radiation compo- 
nents at a bench-mark climatological station under standard condi- 
tions: analyze terrain to establish elevation, slope-aspect. and view- 
factor criteria for predicting radiation fluxes for individual terrain 
elements; (4) analyze surface and cover-type properties that affect 
radiation fluxes; (5) measure radiation components on selected days 
over natural forest cover on north- and south-facing slopes atid 
typical light- and dark-colored coal mine spoils: and (6) develop a 
computerized model for simulating radiation fluxes over natural and 
disturbed terrain segments based on site parameters and measure- 
ments at a bench-mark station. All weather instrumentation will be 
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installed at the University Forest Climate Station to record and 
totalize the components of radiation exchange. These data will be 
used to characterize diurnal, seasonal, and weather-related variation 
in the radiation climate, and for comparison and prediction of 
radiation fluxes for other terrain elements and cover conditions. T w o  
areas will be selected for terrain analysis in the general vicinity of 
the University climate station, one in natural forest cover and one in 
which barren coal mine spoils exist. Ten sites will be selected in each 
area. 
Keywords: west virginia; climates; solar flux; seasonal variations; 
surface mining; coal mining; land reclamation; environmental im- 
pacts. 

133 Successional Development from Grasses to Forests on 
Revegetated Strip-Mined Land in West Virginia. Smith, R.L. (West 
Virginia Univ., Morgantown, WV, 26506). Project number: 
WVA00015. Contract: WVA00015. Supported by: West Virginia 
Univ., Morgantown (USA); Department of Agriculture, Washing- 
ton, D C  (USA). Funding: USDA-$12,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective is to determine the successional development of 
vegetation on revegetated strip mined lands. More specifically, the 
study will seek to: (1) determine the actual longevity of grasses on 
these sites; (2) determine what woody species invade the site once 
the initial grass cover is established; (3) determine what competitive 
interaction exists between the grass and colonizing woody species; 
(4) determine the influence of pH and the concentration of toxic 
elements on succession; and (5) determine how fast these sites are 
colonized by woody species and nature of community development. 
Sites chosen will have been revegetated within the past 10 years, 
have had the bond lifted, have subsequently been abandoned, and are 
not now under management. There will be three subsets: strip mine 
sites abandoned 10 years ago; strip mine sites revegetated under the 
1967 law; and those revegetated under the 1972 regulations: 
Keywords: west virginia; surface mining; coal mines; land reclama- 
tion; revegetation; grass; forests; ph value; abandoned sites; ecology. 

134 Reclaimed Surface Mines as Possible Broad Range of the 
Wild Turkey in Pennsylvania. Samuel, D.E. (West Virginia Univ., 
Morgantown, WV, 26506). Project number: WVA00169. Contract: 
WVA00169. Supported by: West Virginia Univ., Morgantown 
(USA); Department of Agriculture, Washington, D C  (USA). Fund- 
ing: USDA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objectives are to: (I)  evaluate the use of food and cover 
by imprinted turkey poults on different reclaimed surface mines in 
Pennsylvania; and (2) survey different reclaimed surface mines in 
Pennsylvania prime turkey range to evaluate their use by adult birds. 
Imprinted birds will be taken to two reclaimed mines and two 
control sites. Items eaten per minute will serve as an i n d e ~  for 
comparing study areas for feeding efficiency. Cover will be deter- 
mined by recording how many poults can hide themselves within 
five seconds of a distress call. A vegetation analysis will be conduct- 
ed for each area. Monthly field observations will be made to deter- 
mine use of reclaimed mines by adult wild turkeys. This will be 
accomplished by actual observations, gobble counts, droppings, and 
other identifiable turkey signs in cooperation with Pennsylvania 
Game Commission. 
Keywords: surface mining; coal mines; pennsylvania; fowl; food; 
ecology; revegetation; land reclamation. 

135 Mine Spoil Potentials for Plant Growth and Water Qual- 
ity. Smith, R.M.; Sencindiver, J.C. (West Virginia Univ., Morgan- 
town, WV, 26506). Project number: WVA00217. Contract: 
WVA00217. Supported by: West Virginia Univ., Morgantown 
(USA); Department of Agriculture, Washington, D C  (USA). Fund- 
ing: USDA-$28,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (I) determine certain physical and 
chemical properties of coal overburden strata that influence suitab- 
lity of stripmine spoil for plant growth, soil formation, and unpollut- 
ed runoff or seepage water; (2) determine rates of change by natural 
o r  induced weathering; (3) determine interaction between plants and 
properties of spoil and water; (4) determine effectiveness of plant 
cover, microorganisms and related practices in prevention of erosion 
and water pollution; and (5) improve precision of spoil classification. 
Core samples will be taken and analyzed for sulphur, carbonates. 
neutralizing capacity, mineralogy and available plant nutrients. At- 
tempts will be made and identify the position of material in geologic ''- 
sections in relation to coal horizons. Properties such as color: , 
motteling, thickness of bedding textures, mineralogy, etc. will be 
studied. Spot plantings for special purposes will be tested. Erosion, 
sedimentation and water acidity and mineral content will be ob- 
served. 
Keywords: spoil banks; coal mines; revegetation; water quality; over- 
burden; physical properties; chemical properties; surface mining: 

plant growth; soils; runoff; weathering; plants; microorganisms; ero- 
sion; ph value; land reclamation. 

136 Role of Microorganisms in Waste Disposal. Bissonnette, 
G.K. (West Virginia Univ., Morgantown, WV, 26506). Project 
number: WVA00244. Contract: WVA00244. Supported by: West 
Virginia Univ., Morgantown (USA); Department of Agriculture, 
Washington, D C  (USA). Funding: USDA-$46,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This study will concentrate .on (1) anaerobic digestion for 
disposal of wastes generated in a family dwelling unit; (2) disposal of 
effluent and sludge from community sewage disposal plants; (3) 
generation of methane gas through the anaerobic digestion of animal 
manures; (4) aerobic composting of manures; (5) soil applications as a 
waste disposal system for industrial waste materials; (6) disposal of 
acid mine dgainage; and (7) disposal of industrial wastes in aquatic 
environments. Laboratory and field experiments will be conducted 
of waste ap'dications in aquatic and edaphic ecosystems. Systems 
will be evaluated for their microbiological populations and biologi- 
cal activity. Environmental factors will be manipulated to estimate 
optimum conditions for biological activity. Effects of toxicity, syner- 
gism, and antagonism within the populations will be investigated. 
Keywords: microorganisms; anaerobic digestion; waste disposal; 
methane; manures; agricultural wastes; industrial wastes; acid mine 
drainage; aquatic ecosystems; composting; technology assessment; 
toxicity; synergism; physiology. 

137 Conversion of Feedlot Waste into Single Cell Protein 
Animal Feed. Tengerdy, R.D. (Colorado State Univ., Fort Collins, 
CO, 80521). Project number: COLV02879. Contract: COLV02879. 
Supported by: Colorado State Univ., Fort Collins (USA); Depart- 
ment of Agriculture. Washington. D C  (USA). Funding: USDA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

Studies will determine whether agricultural waste can be a 
resource for feed and fuel production instead of a pollution burden. 
Animal manure represents ihe most concentrated and most abundant 
form of this resource. The main ingredients in feedlot waste are 
undigested cellulose and nitrogenous compounds. These ingredients 
may be converted to a valuable feed called single cell protein, o r  to . 
fuel by microbial fermentation. 
Keywords: single cell protein; animal feeds; agricultural wastes; 
waste product utilization; fermentation; cellulose; organic nitrogen 
compounds; biosynthesis. 

138 Arid Land Strip Mine Reclamation. Lang, R.L. (Univ. of 
Wyoming, Laramie, WY, 82070). k'.,oject number: WY0069072. Con- 
tract: WY0069072. Supported by: Department of Agriculture, Wash- 
ington, D C  (USA). Funding: USDA-$17,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (1) determine surface treatments, 
slopes, topsoil types and depths, mechanical and chemical treat- 
ments, and ecologically adapted plant species and selections that 
would maximize the reclamation results for land uses of reclaimed 
lands; and (2) develop planning procedures and methods of establish- 
ing and improving native fauna habitat on disturbed mine lands. 
Plant species, topsoil depth, and treatments will be studied on 
various types of disturbed mine sites to test their effects on the 
reclamation potential. Combinations of native fauna habitat, its com- 
position, establishment, and design will be tested under the different 
climatic and edaphic conditions existing in the mining areas of 
Wyoming. 
Keywords: surface mining; coal mines; land reclamation; soils; plants; 
wyoming; terrestrial ecosystems. 

139 Impacts of Coal Energy Development in N.E. Wyoming on 
Agricultural and Related Environment Aspects. Vanvig, A.; Bradley. 
E.B. (Univ. of Wyoming, Laramie, WY. 82070). Project number: 
WY000998-WS. Contract: WY000998-WS. Supported by: Wyoming 
Univ., Laramie (USA); Department of Agriculture, Washington. D C  
(USA). Funding: USDA-$19,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (I) identify the nature and magnitude of 
land bnd water transfers associated with coal-energy development in 
northeastern Wyoming: (2) quantify the benefits and costs of coal 
mineland reclamation; (3) evaluate the potential impact of coal mines 
on the surrounding groundwater aquifer: and (4) estimate the impact 
011 agriculture of alternative levels and types of coal-energy develop- 
ment. Data will be collected on land, water and mineral transfers 
and leases occurring between ranchers and coal development inter- 
ests in northeastern Wyoming from public records. state ;igeticies 
and personal interviews. Data on water demands. groundwilter 
aquifers, and costs of niineland reclamation will be obtained from 
secondary sources. Productivity of reclaimed land will be deter- 
mined from several reclaimed areas in the state. A linear program- 
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ming model will be used to estimate the impact of coal developments 
on agriculture. 
Keywords: qoal, deposits; energy source development; wyoming; 
agriculture; environmental impacts; land use; cost benefit analysis; 
g;ound water; aquifers; leases; Later requirements; land reclamaiion; 
coal mines; cost; productivity; mathematical models. 

140 Revegetation of Surface Mined Areas. Hornick, S.B. 
(Dept. of Agriculture, Beltsville, MD, 20705). Project number: 1103- 
20770-001. Contract: 1103-20770-001. Supported by: Department of 
Agriculture, Washington, DC (USA). Funding: USDA-$94,000. 
Related.energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to develop soil and crop management prac- 
tices for establishing forage or other crops' on land disturbed by 
surface mining to prevent soil erosion, or drainage water pollution, 
and produce useful ground cover. Field, laboratory, and greenhouse 
studies will be conducted to determine: the needs of the disturbed 
soil surface for lime, fertilizer, and organic amendments; manage- 
ment systems needed for regrading, soil preparation, and mulching 
for crop establishment; and adaptability of crop species and varieties 
to these disturbed sites. Site chemical and physical characteristics 
will be correlated with crop requirements for predictive purposes. 
Keywords: revegetation; surface mining; coal mines; soils; crops; field 
tests; bench-scale experiments; calcium oxides; fertilizers; organic 
compounds; excavation; cultivation techniques; chemical properties; 
physical properties; spoil banks; land reclamation. 

141 Impact of Strip-Mining and Reclamation on the Quality 
and Quantity of Water in Mined Areas. Pionke, H.B. (Pennsylvania 
State Univ., University Park, PA, 16802). Project number: 1302- 
20771-001. Contract: 1302-2077 1-001. Supported by: Pennsylvania 
State Univ., University Park (USA); Department of Agriculture, 
Washington, DC (USA). Funding: USDA-$52,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to identify key relationships that determine 
the quantity and quality of water in a mined area and then to 
generalize these relationships for application to other sites. The 
approach taken is to simulate mathematically the ongoing physical 
and chemical processes for a site, and then field test the simulations 
at the site. Specifically, the approach in sequence is: (1) simulate 
spoil bank hydrology using available data to predict the amount, 
travel times, and quality of water at the expermental site; (2) develop 
methods for determining field parameters needed to predict quantity 
and quality of subsurface flow and surface runoff; (3) field validate 
simulation models; and (4) generalize results to other sites and/or 
identify key areas where expanded research is needed. 
Keywords: water quality; surface mining; land reclamation; environ- 
mental impacts; mathematical models; simulation; spoil banks; hy- 
drology; runoff; coal mines; flow models. 

142 Grain Drying with Solar Energy in the Humid South. 
Hartsock, J.G. (Univ. of Florida, Gainesville, FL, 32601). Project 
number: 3090-20594-025-A(1). Contract: 3090-20594-025-A(1). Sup- 
ported by: Department of Agricul.ture, Washington, DC (USA). 
Funding: USDA-$69,000. . 
Related energy source: solar(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to determine technical and economic feasibil- 
ity of using solar energy for grain drying in the warm, humid, 
southern part of the United States. The approach is to: conduct 
experimental solar grain drying tests to determine conditions neces- 
sary to prevent spoilage under adverse southeastern weather condi- 
tions; make an overall evaluation of the feasibility of solar grain 
drying in the Southeast and propose guidelines, especially in view of 
the high susceptibility of the grain to aflatoxin contamination, as dell 
as other types of spoilage; and further improve the low-cost suspend- 
ed plastic collector and develop exterlsio~l-type construction plans 
for this revised design. 
Keywords: solar drying; cereals; crops; southeast region; .weather; 
feasibility studies; research programs. 

143 Hydrology and Water Quality of Watersheds Subjected to 
Surface Mining. Hamon, W.R. (Dept. of Agriculture, Watershed 
Research, Coshocton, OH, 43812). Project number: 3305-20810-002. 
Contract: 3305-20810-002. Supported by: Department of Agricultur,e, 
Washington, DC (USA). Fundinc: USDA-$270.000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Hydrologic and water quality effects of surface mining for 
-3al on watersheds in the North Appalachian area are assessed. 

iuideline data for assessing adequacy and costs of alternative meth- 
ds of runoff, sediment, and water quality control, and permit costs 

are developed. Four watersheds on representative coal formations 
are fitted with requisite hydrologic instrumentation to obtain precipi- 
tation, runoff, spring flow, soil moisture, and water quality data for 
one year prior to and 3 years after commercial surface mining. 
Watershed soil, overburden material, and geology are characterized. 

Standard runoff and erosion plots will be located in the watersheds 
to obtain erosion and sedimentation information. Mathematical 
models are developed to predict the quantity and quality of runoff 
before, during, and after mining. 
Keywords: surface mining; hfdrology; water quality; watersheds; 
aooalachia: runoff: sediments: moisture: soils: coal mines: mathemat- 
i d i ~  model's; cost;'monitoring; overburden; environmental impacts. 

144 Equipment and ~tiuctures for On-Farm Production and 
Utilization from Agricultural Wastes and Residue. Fischer, J.R. 
(Univ. of Missouri, Columbia, MO, 15201). Project number: 3402- 
20400-006. Contract: 3402-20400-006. Supported by: Missouri Univ., 
Columbia (USA); Department of Agriculture, Washington, D C  
(USA). Funding: USDA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The obectives are to: (I) determine physical, biological, and 
chemical relationships that occur during anaerobic digestion of agri- 
cultural residues; (2) develop equipment, operating technology and 
management procedures for on-farm production of methane gas 
from agricultural residue; (3) develop a method whereby methane 
gas may be effectively utilized on the farm to replace the use of fossil 
fuel energy; and (4) evaluate the recycling of digester effluent as a 
source of fertilizer. Laboratory studies will be conducted using six, 
20-liter model digester systems to evaluate agitation requirements, 
effects of antibiotics, and the effect of rations on anaerobic digestion 
of swine manure for biogas production. A 420-liter prototype digest- 
er will be used to study the effect of loading rate on biogas 
production. Also this unit will be used in a comparison study of 
mixed mesophillic digestion with plug flow digestion. The farm size 
digester will continue to  be used for: defining management problems, 
verifying reliability of equipment and the automatic control system, 
maximizing gas production from recycled solids and conservation of 
energy, and evaluating energy and effluent utilization. 
Keywords: agricultural wastes; anaerobic digestion; methane; biosyn- 
thesis; fertilizers; sludges; chemical reactors; antibiotics; swine; ma- 
nures; loading rate; recycling; farms; waste management; waste 
product utilization. 

145 Reclamation and Management of Strip-Mine Spoils in the 
Northern Plains. Power; Ries, R.E. (Dept. of Agriculture, Mandan, 
ND, 58554). Project number: 3605-20770-001. Contract: 3605-20770- 
001. Supported by: Department of Agriculture, Washington, DC 
(USA). Funding: USDA-$476,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to evaluate the physical, chemical, and 
biological properties of strip-mine spoils, and develop methods of 
restoring productivity to such despoiled areas. Physical, chemical, 
biological, hydrological, and geological characteristics of spoil mate- 
rials are determined in the field, laboratory, and growth chamber. 
Information obtained forms a basis for devising engineering, cultural, 
and agronomic practices to be investigated. Field plots are estab- 
lished to evaluate.the effects of such factors as chemical amendments 
and fertilizers, organic and inorganic mulches, different geologic and 
soil materials, tillage and land forming, plant species and cropping 
sequence, and related factors on the restoration of productivity to 
despoiled areas. Results provide a basis for reclamation of despoiled 
areas in a semiarid climate. 
Keywords: surface mining; coal mines; land reclamation; spoil banks; 
chemical properties; hydrology; geology; biological effects; fertiliz- 
ers; humus; cultivation techniques; revegetation; arid lands; waste 
management. 

146 Factors Affecting Productivity of Reclaimed Mined Land. 
Ries, R.E.; Hofman, L. (Dept. of Agriculture, Mandan, ND, 58554). 
Project number: 3605-207770-003. Contract: 3605-207770-003. Sup- 
ported by: Department of Agriculture, Washington, DC (USA). 
Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

Objectives are to: (1) evaluate effects of thickness and quality 
of replaced soil material on production of several crops: and (2) 
determine effects of grazing on soil, plant and animal performance. 
Several crop species are being grown on reclamation spoils covered 
with variable depth and quality of soil material; and resulting plant 
growth, water and nitrogen balances, and salt movement are being 
monitored. Definition of water movement near and across soil-spoil 
interfaces is being attempted. Revegetated mined land is being 
grazed at several intensities with steers, and effects on soil physical 
properties, plant stability, and animal performance are being deter- 
mined. 
Keywords: crops; ~iutrients: land reclamation; optimization: soil me- 
chanics: plants: preferred species: animals: spoil banks; hydrology: 
revegetation: performance testing. 

147 Protection of Soil Water, and Air Resources on Mined 
Land: New Land Reclamation Technology. Ries. R.E.; Sanduval. F.M. 
(Dept. of Agriculture. Mandan. ND, 58554). Project number: 3605- 
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20770-004. Contract: 3605-20770-004. Supported by: Department of 
Agriculture, Washington, D C  (USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objective is to develop technology that will ensure the 
protection of soil, water, and air resources associated with land 
disturbed by strip-mining. The approach will be to supplement on- 
going mined-land reclamation research. Experiments are being con- 
ducted to determine: (I) the effects of disturbance by strip-mining on 
soil properties (aggregation, hydraulic conductivity, strength, nitri- 
ent availabilitv, microbial activitv. salt content and movement, etc.); 
(2) water balhces, quality, and nkvement; and (3) effects on protec: 
tion of air quality. From the information derived;various reclama- 
tion techn'iques are being'evaluated to determine their potential for 
protecting these natural resources. 
Keywords: surface mining; land reclamation; optimization; resource 
conservation; soil mechanics; air quality; coal mining. 

148 Management of the Quantity and Quality of Surface and 
Subsurface Runoff from Distrubed Lands. Smith, R.E.; Woohiser, 
D.A. (Dept. of Agriculture, Fort Collins, CO, 80521). Project 
number: 5602-20770-003. Contract: 5602-20770-003. Supported by: 
Department of Agriculture. Washington, DC (USA). Funding: 
USDA-$147,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objectives are to develop information and technology 
that can be applied to prevent or reduce erosion and surface water 
and ground water degradation caused by surface mining or other 
disturbances. Field studies will be initiated on surface mined lands in 
Colorado and Wyoming. Stream discharge measurements will be 
made and water quality and sediment samples will be analyzed to 
determine the contribution of dissolved and solid materials. Field 
and laboratory tests will be conducted to determine the erodibility of 
spoil materials and topsoil and weathering effects such as wetting, 
drying, freezing and thawing on physical and chemical properties. 
Field plots will be established using several adapted plant species 
and land surface modifications designed to control runoff and ero- 
sion and to enhance surface modifications designed to control runoff 
and erosion and to enhance plant establishment. Procedures will be 
developed to evaluate hydrologic effects of surface mining and to 
prepare environmentally effective mining plans. 
Keywords: runoff; surface mining; land reclamation; stabilization; 
erosion; spoil banks; humus; weathering; soil mechanics; preferred 
species; revegetation; optimization; environmental impacts. 

149 Grazing Management of Reclaimed Mined Lands. Booth, 
D.T. (Dept. of Agriculture, Cheyenne, WY, 82001). Project number: 
5609-20770-003. Contract: 5609-20770-003. Supported by: Department 
of Agriculture, Washington, D C  (USA). Funding: USDA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objective is to determine the effect of livestock grazing 
on the vegetation and soil of reclaimed mine lands. The approach 
will be to collect basic data on the effect of grazing on the soil 
compaction, water infiltration. forage production, species diversity, 
and erosion and the necessity for special management practices. 
Lands that have been revegetated with a mixture of forages will be 
grazed at various stocking rates. Forage quality, yield and ground- 
cover will be monitored to determine the effect of grazing on 
regrowth and plant populations and animal gains will be datermhed. 
Exclosures will be established for baseline comparisons on forage 
production and soil factors. These studies would tie cooperative wl'ih 
the University of Wyoming, Animal Science Department, and NRP 
201 109 at Cheyenne. Data obtained will be used in establishing a 
working model of grazing management of reclaimed lands. Species 
diversity information generated by associated projects could be used 
in this model to predict management requirements and alternatives 
for those species mixtures not being studied. 
Keywords: land reclamation; surface mining; pastures; management; 
revegetation; soil mechanics; optimization; performance testing. 

150 Heating and Cooling a Swine Farrowing House with Solar 
Energy. Winter, D.W. (Purdue Univ., LaFayette, IN, 47907). Project 
number: 7002-20400-014A(1). Contract: 7002-20400-014A(l). Support- 
ed by: Purdue Univ., Lafayette, IN (USA); Department of Agricul- 
ture, Washington, DC (USA). Funding: USDA-$28,000. 
Related energy source: solar(100) R and D categories: Environme~ital 
effects assessment. 

The research objectives are to determine the effectiveness of 
the Kansas State solar energy collector and storer in heating and 
cooling a swine farrowing shelter under Indiana conditions and 
observe effects of heating on control of infectious pathogens. The, 

approach is to: ( I )  adapt the Spillman design and construction the 
Ccollector-storage unit as attachment to existing Purdue farrowing 

shelter; (2) obtain data on temperature, energy, and air flow to 
determine system performance; (3) monitor swine health and deter- 
mine rate of gain of litters; and (4) supply performance data to refine 
Spillman's model. 

Keywords: animal shelters; solar space heating; swine; indiana; flow 
rate; monitoring. 

151 Soil and Water Management Systems for Revegetation of 
Strip-Mine Soil. Bennett. O.L. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA, 24061). Project number: 7811-20770-002. 
Contract: 781 1-20770-002. Supported by: Virginia Polytechnic Inst. 
and State Univ., Blacksburg (USA); Department of Agriculture, 
Washington, DC (USA). Funding: USDA-$28,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objective is to develop agronomic systems for revegeta- 
tion of spoil areas from strlp mines with emphasis on economic 
suitability for massive use by mining companies. Field studies and 
limited laboratory and geeenhouse studies will be conducted on spoil 
materials. Variables will include those pertinent to seed bed estab- 
lishment, seeding, fertilizer rates and timing, species selection, and 
potential value of forage for purposes in addition to land cover and 
reduced erosion. 
Keywords: revegetation; surface mining; coal mines; spoil banks; field 
tests; land reclamation; bench-scale experiments; greenhouses; seeds; 
fertilizers; plants; erosion; agriculture; economics. 
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11000 Bulk Measurements for Nuclear Safeguards. Jones, F.E. 
(National Bureau of Standards, Washington, DC, 20234). Project 
number: 14501. Contract: EA-77-C-01-6010. Supported by: National 
Bureau of Standards, Washington, DC (USA). Funding: NRC; DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective is to provide a common and accurate basis for 
bulk measurement of nuclear fuels and disseminate to industry, 
government, other countries and the International Atomic Energy 
Agency (IAEA). Qualities to be covered are mass, volume, flow, 
pressure, temperature and density of nuclear fuels and media con- 
taining special nuclear materials. The approach is: (1) to provide 
measurement standards and methodology for the bulk measurement 
of nuclear fuels and special nuclear materials; (2) to evaluate existing 
measurement systems to determine applicability to, and capability 
for, bulk measurement of nuclear materials; (3) to transfer state-of- 
the-art measurement systems and methodology to the field; (4) to 
provide on-site training and consultation on bulk measurements and 
conduct workshops and seminars; and (5) to conduct research and 
development in support of the objective. To  date, tank volume 
calibration technology has a factor between 10 and 100, a tank 
volume workshop has been held in the field; the feasibility of making 
tank solution density measurements in the tank with an accuracy 
competitive with laboratory measurements has been demonstrated; a 
mobile flow calibrator has been built and demonstrated at a nuclear 
fuel cycle facility; an automated tank volume calibrator has been 
built; portable devices to enable inspectors to make on-site weighings 
of UF6 cylinders have been assembled; commercially available pres- 
sure transducers have been evaluated; and a Measurement Assurance 
Program for determination of mass of UF6 cylinders has been 
initiated which enables monitoring of the performance of nuclear 
fuel plant weighing systems. 
Keywords: safeguards; nondestructive analysis; nuclear fuels; stand- 
ards; calibration standards; volume; uranium hexafluoride; equip- 
ment; measuring methods. 

11001 Venus Atmosphere Laboratory Studies of the Reactions of 
Sulfur. Herron, J.T. (National Bureau of Standards, Washington. 
DC, 20234). Contract: W13424. Supported by: National Aeronautics 
and Space Administration, Washington, DC (USA). Funding: 
NASA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The chemical kinetics of the reactions of sulfur monoxide will 
be characterized. The SO \\f i l l  be generated by reacting atomic 
oxygen with COS or S2O. Mass spcctromctrp \\;ill bc used to rullu\v 
the reactions of SO. To  date, the rate of recombination of SO to the 
dimer has been measured. The reaction is termolecular and compli- 
catedby the secondary reaction to form SO2 and S2O. The signifi- 
cance of the work with regard to energy is that i t  furnishes informa- 
tion in the possible reactions of the sulfur-oxygen system in the 
combustion of sulfur containing fuels. 
Keywords: sulfur osides; sulfur dioside; niass spectroscopy: diniers: 
combustion; fuels; chemical reaction kinetics; dimerization. 

11002 Quantification of Fossil Fuels by Rlass Spectrometry. 
Sieck. L.W. (National Bureau of Standards, Bldg. 222. Washitigton. 
DC, 20234). Project number: 12204-5433408. Contract: EA-'77-A-01- 
6010. Supported by: Department of Encrgy. Waslii~~gto~i. DC (USA). 
Funding: DOE. 



Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

T h e  objectives are: (1) to  develop a method for the screening 
and quantifikation of fossil fuels and petroleum products using mass 
spectrometry without resorting to  tinie-consuming sample presepara- 
tion o r  fractionation: and (2) to explore the possible use of photoioni- 
zation as an alternative to electron impact in measurements involving 
mass spectrometers directly interfaced with liquid chromatographs. 
This techn~que will be capable of finger pain ti^^^ atid quantifying 
coniplex mixtures of hydrocarbons and as such could prove to be a 
valuable technique for environmental monitoring. 
Keywords: fossil fuels; petroleum; mass spectroscopy; photoioniza- 
tion; coal: natural gas; screening; air pollution. 

11003 Surface Analyses and Reactions of Particulate Pollutants. 
Po\\fell. C.J. (National Bureau of Standards, Washington, D C ,  
20234). Project number: 12202-541 1456. Contract: EA-77-A-01-6010. 
Supported by: Department of Energy. Washington. D C  (USA). 
Funding: DOE.  
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

T h e  objectives are: (1) to apply modern electron-spectrosco- 
pic methods of surface analysis; (2) to determine the surface compo- 
sition of particular pollut:~nts in the atmosphere; and (3) to  determine 
the nature and rate of pollutant reactions and transformations that 
occur on particle surfaces. T o  date, XPS (X-ray Photoelectron 
Spectroscopy) has been used to characterize the surface of ensembles 
of particles collected from precipitate flyash from the Dickerson, 
Maryland. Power Plant, and urban dust collected from St. Louis, 
Missouri. and Anacostia. District of Columbia. Twenty-nine ele- 
ments were identified in the samples. Analyses were compared with 
bulk analpscs of the samples as well as with other surface techniques 
(SIMS and EDX). Elements present in concentrations of 100 to  1000 
pph4 were detected. Many of the elements were found to be local- 
ized on the surface and not distributed uniformly through the bulk of 
the material. Work has begun on attempting to use lineshapes in 
Auger Electron Spectroscopy to characterize the valence state of 
part~culate elements. 
Keywords: fly ash: particles: dusts; chemical composition; surfaces; 
chemical state; photoelectron spectroscopy; elements; adsorption; 
auger electron spectroscopy. 

11004 Calorific Value of Refuse Derived Fuels by Bomb Calori- 
metry. Domalski. E. (National Bureau of Standards. Washington, 
D C ,  20234). Project number: 12204-5433405. Contract: EA-77-A-01- 
6010. Supported by: Departnient of Energy, Washington, D C  (USA). 
Funding: DOE.  
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

T h e  objective is to develop a conspnt  pressure flow calori- 
meter capable of burning 25 kg of sample of refuse o r  R D F  from 
which a calorific value could be derived. Project scientists consult 
and work with appropriate committees in ASME and ASTM. T h e  
thermal correspondence bet\veen calorimetric measurements carried 
out in the kilogra~~l-size calorimctcr and three gram-size calorimeters 
currently being used or  under test \ \ r i l l  be established. T h e  statistical 
problem related to sampling \ \ r i l l  also be examined so that test 
procedures developed for the kilogram-size calorimeter will rest on a 
sound statistical basis. Necessary equipment for the kilogram-size 
calorimeter has been purchased. A 30-1011 hydraulic press has been 
used to  prepare a 5-kg pellet suitable for testing. Design is complete 
of a medium sized. 25-g calorimeter and tests of a prototype instru- 
ment have been made. 
Keywords: refuse derived fuels; calorific value: calorimeters; solid 
wastes; design. 

11005 Standardization of Environmental Analysis Associated 
with Increased Energy Production. Hertz, H.S. (National Bureau of 
Standards. Chemistry A l  13. Washington. DC. 20234). Contract E A -  
77-A-01-6010. Supported by: Department of Energy, Washington. 
D C  (USA). Office of Health and Environmental Research. Funding: 
no€. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Pollutant measurements technology. 

T h e  objective of this program is to provide standard materials 
for use in the quality assurance programs of the Office of Health and 
Environmental Research contractors (and others) in order to in- 
crease the rcliahility and accuracy of analyses of environmental 
samples associated with increased energy production. Furthermore. 
in carrying out this program, a group of experts is assembled which 
can advise D O E  on analytical methodology for trace-level organic 
compounds. A ~ ~ a l y s e s  are performed using state-of-the-art chromatoi 
graphic and mass spectrometric procedures. T o  datc, interlaboratory 
intercomparison stutlies have been performed on the analysis of 
various pure organic compot~nds dissolved in \vater and organic 
solvents at the part-per-million level, and on the analysis of phenols. 
polynuclear aromatic hydrocarbonr, and sza-arenes in shale oil. 
Current cfforts arc focused on  coal liquids from the S R C  11 process 
and analyscs of alternate fuel waste streams are planned. 

Keywords: quality assurance; standards; organic compounds; trace 
amounts; chromatography; mass spectroscopy; polycyclic aromatic 
hydrocarbons; comparative evaluations; phenols; shale oil; coal liq- 
yids; environmental materials; solvent-refined coal; chemical analy- 
SIS. 

11006 Reference Data for Environment and Health. Gevantman, 
L.H.  (National Bureau of Standards, Washington, D C ,  20234). Proj- 
ect number: 14430. Supported by: National Bureau of Standards, 
Washington, D C  (USA). Funding: DOC. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

T h e  purpose of this research is to  provide the physical and 
chemical data bases required for the identification of  environmental 
pollutants and hazardous materials and for the prediction of their 
transport, transformation, and ultimate fate in the environment. 
Through consultation and cooperation with relevant agencies (EPA, 
NIH, NIOSH, DOE,  DOT,  D O D ,  and others) categories of physical 
and chemical data important to the realization of national environ- 
mental and health goals are identified. Lists of chemical substances 
identified by E P A  and other federal agencies are scrutinized for the 
adequacy of data needed as input to models describing their move- 
ment and fate in the environment. Data centers and individual 
experts are engaged by O S R D  to compile and evaluate needed data 
when deficiencies are discovered. T h e  data are published and other: 
wise disseminated in a way to  reach the intended audience of users. 
This task currently emphasizes kinetic and thermodynamic data 
needed as input to  models of the polluted atmosphere and of natural 
water systems, as well as spectroscopic data required for detection of 
such pollutants. Increasing attention is being given to  physical and 
chemical properties of toxic chemicals. 
Keywords: physical properties; chemical properties; data compila- 
tion; environmental transport; chemical reaction kinetics; thermody- 
namic properties; mathematical models; air pollution; water pollu- 
tion; monitoring; spectroscopy; toxic materials; data acquisition; 
information systems. 

11007 Trace Elements in Silicon. Garner, E.L. (National Bureau 
of Standards, A219/922, Washington, D C ,  20234). Project number: 
5518471. Contract: NASA J P L  WO-8604. Supported by: Minnesota 
Mining and Mfg. Co., St. Paul (USA). Isotope Power Lab. Funding: 
NASA. 
Related energy source: solar(100) R and D categories: Pollutant 
measurements technology. 

An important determinant of the cost of solar cells is the 
quality of the silicon o r  other semiconductor used in their construc- 
tion. T h e  tolerable concentrations of impurities in silicon have been 
shown to be below one  part per billion (IO/sup - 9 4  in some cases. 
Measurements of concentration in this range are difficult to  perform 
with accuracy. We have provided analytical quality control for J P L  
in these concentration measurements and have shown that in a large 
fraction of the samples examined, the values only agree with the 
manufacturers' to within a factor of two. Clearly there is a measure- 
ment problem to be resolved. Besides refining methods in both 
activation analy'sis and mass spectrometry, a proposal has been made 
to prepare and issue a silicon reference mater~al of purity comparable 
to that required for large-scale photovoltaic applications. T h e  avail- 
ability of such a common material is an essential tool in the resolu- 
tion of existing discrepancies in ultra trace-level analysis of silicon 
and in the development of new methods of analysis. 
Keywords: silicon; activation analysis; mass spectroscopy; impurities; 
trace amounts; elements; silicon solar cells; quality control. 

11008 NDE Applications. (National Bureau of Standards, Wash- 
ington. DC. 20234). Project number: 14180. Supported by: National 
Bureau of Standards, Wash'ington. D C  (USA). Funding: DOD;  
D O T ;  EPRI/NASA/NRC. 
Related energy source: Coal(40); oil and gas(3O); nuclear fission(30) R 
and D categories: Po l lu ta~~t  Illrasurements technology. 

T h e  objective of this task is to conduct research and develop- 
ment on nondestructive evaluation ( N D E )  measurement methods 
and techniques in response to specific application problems faced by 
other government agencies. Present work (FY 79-80) includes: (1) 
development of the theoretical basis, measurement techniques and 
calibration procedures which are  needed in order to  evaluate the 
technical feasibility of using acoustic emission signal analysis for 
characterizing active cracks and defects ill po\ver plant structures; 
(2) development and evaluation of improved N D E  procedures for 
inspecting the girth welds in oil and gas pipelines; (3) evaluation of 
the procedures used and the data obtained in a round-robin ultrason- 
ic testing program on reactor welds: (4) comparative eva lua t io~~  of 
different types of neutron sources for neutron radiography: (5) 
evaluation of N D E  methods for quality control of concrete and 
other building n1;iterinls: (6) d e t c r m i ~ ~ a t i o ~ l  of relationships bet\veen 
metallurgical structure. mrch;~nical properties and N D E  nicnsure- 
merits of i~luminurn alloy plate: and (7) consultation on  realtime 
r;~diogr;~plly for aerospace vehicle components. Some recently com- 
pleted activities under this task include: ( I )  an appraisal of future 
standardization requirements for ultl-asonic N D E  (for DOD):  (2) 
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development of ultrasonic instrumentation for medical diagnostics Emphasis is on the development of advanced measurement methods 
(for NIH); and (3) development"of ultrasonic inspection techniques for water pollutants associated with energy technologies. 
for nuclear reactor components (for NRC). ' Keywords: energy source development; environmental impacts; qual- 
Keywords: nondestructive testing; research programs; evaluation; ity assurance; data acquisition; monitoring; air pollution; water pollu- 
defects; power plants; neutron sources; quality control; concretes; tion; land pollution. - I  

mechanical properties; industrial radiography; ultrasonic testing; 
welded joints; building materials. 

11009 Corrosion and Chemical Stability of Materials in Service 
Environs. Brinckman, F.E. (National Bureau of Standards, Washing- 
ton, DC,  20234). Project number: 1211 1. Supported by: National 
Bureau of Standards, Washington, D C  (USA). Funding: DOC; 
D O D .  
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

Coupled disciplines of microbiology and organometallic 
chemistry are directed to concurrently: (1) establish key biogenic 
metal-containing molecules involved in biotransformations o r  biode-, 
gradation of materials; (2) develop appropriate element-specific mea- 
surement methods allowing speciation of diagnostic trace metabo- 
lites in materials' service media; and (3) generate underlying data 
base of aquatic organometallic chemistry support both identification 
of toxic metal species and their rates of formation o r  transport. New 
trace speciation methods have been developed and applied for 
biocidal organotin molecules in laboratory and field saline media, 
and for host controlled release polymer (CRP) matrices of concern 
to marine antifouling technology. Routing, direct speciation, and 
quantitation for aquated organotins at ppB concentrations are 
achieved by combinations of high performance liquid chromato- 
graphy (HPLC) automatically coupled with graphite furnace atomic 
absorption detectors (GFAA). Thereby, leaching rates of specific 
biocidal ornanotin molecules can be determined for C R P  perform- 
ance and eivironmental hazards. Further methods were developed 
extending HPLC-GFAA to tin-containing macromolecular charac- 
terization by size exclusion chromatography. The  general capability 
of HPLC-GFAA to speciate other biogenic or .  man-made toxic 
organometal (loid)s at environmental concentrations in various tech- 
nologies was shown in an interlaboratory .study on fate of inorganic 
and methylarsenic herbicides in soil components employing NBS- 
develooed HPLC-GFAA element-soecific methods. Overall signifi- 

11012 Energy Related Pollutant and Effects Mol~itorinl: and 
Associated Methods and Techniques Development. Gravatt, C.C. (Na- 
tional Bureau of Standards, Washington, DC, 20234). Project 
number: BCMa;BCMb. Contract: EPA-1AG-D5-E684. Supported.  by:^ - 
Environmental Protection Agency, Cincinnati, O H  (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA. 
Related energy source: Coal(35); oil and gas(35); oil shale(l0); geo- 
thermal(] 0); hydroelectric(l0) R and D categories: Pollutant mea- 
sul.elttents technology. 

The objective of the BCM element of this program is to 
develop energy related water pollutant Standard Reference Materi- 
als (SRM's) foi the conventional fossil fuel mining and combustion 
(BCMa), and SRM's for advanced fossil fuel technologies (BCMb). 
The  western areas of the U.S. are the primary focus of studies/ 
activities in these elements, since the western states are already or  
will be seriously impacted by present o r  projected energy-related 
development activities. The  Western Energy/Environment Monitor- 
ing Study (WEEMS) was initiated to provide an accurate multi- 
media data base keyed to air and water pollutants and surface effects 
associated with projected western energy resource developments. 
The  SRM's developed in the BCM element will be provided to 
EMSLKincinnati in support of the WEEMS project as well as in 
support of E P A  quality assurance programs. 
Keywords: water pollution; standards; monitoring; fossil fuels; 
mining; combustion; energy source development; environmental im- 
pacts; quality assurance. . . 

11013 Energy Related Pollutant and Effects Monitoring and 
Associated Methods and Technique Development. Gravatt, C.C. (Na- 
tional Bureau of Standards, Washington, DC, 20234). Project 
number: 81-BCN. Contract: EPA-IAG-D5-E684. Supported by: Envi-, 
ronmental Protection Agency, Las Vegas, NV (USA). Environmen- 
tal Monitoring and Support Lab. Funding: EPA. 
Related energy source: nuclear fission(100) R and D categories: Pol- 

cance bf the work lies in potential fbr reliable measurements qianti- lutant measurements technology. 
fying extent and rates of formation of key (possibly toxic) element- The  asseshent  of the effects of radionuclides on both a 
containing species serving as diagnostics for environmental degrada- regional and national scale requires the comparability of empirical 
tion or  fate of technological materials of diverse compositions. data generated by new energy industries as well as the existing 
Keywords: corrosion; microorganisms; biochemistry; biodegradation; nuclear Power industry. The  Purpose of this Program is to provide a 
metals; organic compounds; toxicity; biological fouling. scientifically valid reference point from which future radiological 

environmental degradation can be measured, and upon which ratio- 
11010 Energy Related Pollutant and Effects Monitoring and 
Associated Methods and Techniques Development. Gravatt, C.C. (Na- 
tional Bureau of Standards, Washington, DC, 20234). Project 
number: 81.BCLa;BCLb;BCLc. Contract: EPA-IAG-D5-E684. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, N C  (USA). Environmental Monitoring and Support Lab. 
Funding: EPA.  
Related energy source: Coal(70); oil and gas(l5); oil shale(l5) R and 
D categories: Environmental transport and conversion of pollutants. 

The  objective is to develop stationary source and ambient gas 
SRM's, particulate SRM's, and methods and instrumentation to 
improve analyses of particulates. In FY 1979, SRM's for NO2 in air, 
N O  in N2, 0 2  in N2, sulfate/nitrate on glass fiber filters (GFF), and 

. an urban air particulate were completed. SRM's for CO2 in air, SO2 
in N2, x-ray fluorescence standards, Pb on G F F  are under develop- 

. ment. Sulfate particulate instrument, and particulate and anthropoge- 
nic carbon method development continues. The  NBS program pro- 
vides SRM's and methodology for data quality assurance in assessing 
environmental impacts of air pollutants from conventional coal 
combustion and advanced energy technology operations. 
Keywords: air pollution; monitoring; pollution sources; nitrogen 
dioxide; air; nitric oxide; nitrogen; oxygen; sulfates; nitrates; filters; 
aerosols; aerosol monitoring; quality assurance; environmental im- 
pacts; coal; combustion; air pollution monitors. 

1101 1 Energy Related Pollutant Measurement' and Instrumenta- 
tion Development. Gravatt, C.C. (National Bureau of Standards, 
Washington, DC, 20234). Project number: 81 BCKa;BCKb. Contract: 
EPA-IAG-D5-E684. Supported by: Environmental Protection 
Agency, Athens, G A  (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: Coal(65); oil and gas(25); oil shale(l0) R and 
D categories: Pollutant measurements technology. 

In order to evaluate the environmental impact of both ex- 
panded, conventional, and new energy technologies, measurement 
techniques and monitoring systems are required for the development 
of a compatible data base. The major objectives of these two 

, program elements are to develop methods and instrumentation for 
measurement of energy related pollutants, and to provide data 
quality assurance on special field studies and analyses related to 
characterizing the levels of pollutants injected into the environment. 

nal policy decisions may be made. The overall objective of this 
program is to provide validated radiological environmental quality 
baseline data in those geographical areas where the impact of new 
energy development is o r  is projected to be of major importance to 
the environment. The specific objective of this element is to develop 
an optimum radiological monitoring program and to provide radio- 
logical pollutant quality assurance. Studies at NBS leading to the 
attainment of this objective include: (1) the improvement of radio- 
logical monitoring techniques; (2) the evaluation of presently used 
environmental radiological surveillance programs; and (3) the provi- 
sion of standards for measurement of radionuclides. The  end product 
of NBS efforts will lead to an environmental radiological surveil- 
lance program capable of meeting required analytical sensitivities 
and providing adequate assessment information in a cost-effective 
manner.. 
Keywords: radioisotopes; baseline ecology; data acquisition; nuclear 
industry; radiation monitoring; standards; environmental impacts. 

r 

11014 Building Infiltration Evaluation. Hunt, C.M. (National 
Bureau of Standards, National Engineering Lab., Washington, DC, 
20234). Project number: 7426543. Contract: EA-77-A-01-6010. Sup- 
ported by: Department of Energy. Washington, D C  (USA). Funding: 
DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

The  purpose of this project is to obtain weather-correlated 
air-exchange-rate data on large buildings which will permit develop- 
ment and validation of predictive calculations for the air-exchange 
component of building energy demand. A by-product of this study is 
to determine whether current o r  reduced ventilation levels provide . 
sufficient outside air for human safety. A study of the National 
Bureau of Standards' Administration Building was completed and 
reported during the last year. It showed that inside-outside thermal 
differences had very little effect on air exchange rate. which is the 
opposite of what some might expect. It also showed that the forced 
ventilation system, even with outside dampers sealed. contributed 
more to air exchange rate than natural infiltration. Three tiew tasks 
are in progress. These are: (1) to provide an automated air exchange 
measurement system as part of a University of Glasglow study of a 
large building, under the International Energy Agency auspices: (2) 
to provide similar instrumentation for the Park Plaza Building, a 26- 
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story office building in Newark, NJ; and (3) to develop fan pressur- 
ization equipment to measure the tightness of large buildings. e . 
Keywords:,office buildings; energy demand; air infiltration; ventila- 71. 
tion; blowers; measuring instruments. 

11015 Reactor Control Room Infiltration. Hunt. C.M. (National 
Bureau of Standards, National Engineering lab., Washington, DC;< 
20234). Project number: 7424419. Contract: AR(49-24)-0105. Support- 
ed.by:,..Nuclear Regulatory Commission, Washington, D C  (USA). 
Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

The control rooms of nuclear power plants are designed so 
that in case of emergency they can be shut off from their surround- 
ings and operated with recirculated air o r  air which has been treated 
to remove contaminants. This project is set up to assess the applica- 
bility of SF6 methodology and to assess leak tightness of control 
rooms and their associated duct work. 
Keywords: power reactors; control rooms; ventilation systems; leak 
testing. 

11016 Nuclear Materials Safeguards Studies. Schleter, J.C. (Na- 
tional R ~ i r c a ~ i  of Standards, B109/245. Washington, DC, 20234). 
Project number: 14510. Contract: EA-77-C-01-6010. Supported by: 
Department of Energy, Washington, D C  (USA). Assistant Secretary 
for Defense Programs. Funding: DOE.  
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

The objective is- to support D O E  and lAEA safeguards 
programs with systems analysis studies aimed at most effective use of 
data and information from all sources for achieving safeguards goals. 
Results directed to theory of safeguards information-use aEd to 
manuals and instruction for implementing R and D results when 
performing safeguards. Contributions made to firm technical basis 
for: (I)  design and development of D O E  plant programs for protect- 
ing special nuclear materials against diversion, and (2) development 
and evaluation of IAEA safeguards approaches for detecting nuclear 
material diversion at facilities under international safeguards. The 
effort has been directed to the conceptualization of an overall 
safeguards information system (CSIS). Some components of the 
CSIS have been.developed sufficiently to permit field testing. Chief 
among these is the systematic procedure, termed Diversion Path 
Analysis (DPA), that serves to direct a detailed examination of all 
conceivable possibilities for diverting material from domestic nuclear 
processing plants. Potential weak points in the plant material control 
and material accounting systems are thus identified and suggestions 
for remedial actions given. The DPA methodology is being extended 
to address international safeguards and serve as the basis for evaluat- 
ing safeguards approaches implemented by the IAEA at specific 
facilities. - 
Keywords: safeguards; systems analysis; nuclear materials diversion; 
nuclear materials management: evaluation; vulnerabilitv. 

11017 Applied Mathematics for Nuclear Safeguards. Liggett. 
W.S. (National Bureau of Standards, Washington, DC, 20234). Proj- 
ect number: 14504. Contract: AT49-25-9009. Supported by: National 
Bureau of Standards, Washington, D C  (USA). Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

This work applies mathematics and statistics to the nuclear 
safeguards mission of NRC. Mathematics and statistics are needed 
to: (I)  formulate valid yet simple step-by-step procedures for meet- 
ing NRC material accounting regulations; (2) optimize the measure- 
ment protocols that are part of measurement assurance programs; 
and (3) design experiments and interpret data. This work involves 
two approaches: development of statistical methods and consu!tation 
with NRS scientists. 
Keywords: safeguards; mathematics; statistics; errors; nuclear materi- 
als management; accounting; data analysis. 

11018 NDA Measurements for Nuclear Safeguards. Schrack, 
R.A. (National Bureau of Standards. Radiation Physics B119. Wash- 
ington. DC. 20234). Project number: 14503. Supported by: National 
Bureau of Standards. Washington. D C  (USA). Funding: NRC; DOE.  
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

The objective is to provide a common and accurate basis for 
the non-destructive assay of nuclear fuels and disseminate to indus- 
try, government, other countries and the IAEA. This will be done 
by providing reference methods, reference materials and by evalua- 
tion of data. T o  date programs have been initiated and significant 

, progress made in providing calibration standards in calorimetry for 
plutonium measurements and in producing uranium enrichment 
standards for non-destructive analysis. Neutron radiography systems 
are being developed using both accelerator and reactor neutron 
sources that will provide information on both the distribution and 
amount of special nuclear materials. Measurements have been made 
to determine the half-life of isotopes of plutonium and liaison pro- 

grams developed with the major national and international laborato- 
rles. 
Keywords: safeguards; nondestructive analysis; calibration standards; 
calorimetry; plutonium; uranium; neutron radiography; standards. 

11019 Chemical Measurements for Nuclear Safeguards. Carpen- 
ter, B.S. (National Bureau of Standards, Washington, DC, 20234). 
Project number: 14502. Contract: EA-77-C-01-6010. Supported by: 
National Bureau of Standards, Washington, D C  (USA). Funding: 
DOE. NRC. 

- - 3  - 
~ e l a t e d  energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objective is to provide a common and accurate basis for 
the chemical and the isotopic analysis of nuclear fuels and dissemi- 
nate to industry, government, other countries and the International. 
Atomic Energy Agency (IAEA). Chemical and mass spectrometric 
methods to be covered include ion exchange chromatography, mi- 
crochemistry, titrimetric assay, isotope dilution mass spectrometry 
and thermal ionization mass spectrometry and chemical ionization 
mass spectrometry. Materials to be covered include uranium, pluto- 
nium and thorium. Other objectives are to provide the research, 
development and dissemination of reference methods, reference ma- 
terials and reference data for accurate chemical and/or isotopic 
analysis; analyze U.S. primary standards versus international or 
other for NDA; and support measurement assurance programs by 
providing characterization measurements, assistance, samples and 
data interpretation, e.g., suggested corrective action for S A L E  and 
IAEA. 
Keywords: safeguards; nuclear fuels; chemical analysis; isotope ratio; 
mass spectroscopy; titration; isotope dilution; uranium; plutonium; 
thorium; nondestructive analysis. 

11020 Radiological Pollutants Quality Assurance. Hutchinson, 
J.M.R. (National Bureau of Standards, Radioactivity Section, Build- 
ing 245, Room C114, Washington, DC, 20234). Project number: 
5325485. Contract: EPA-IAG-D5-E684. Supported by: Environmen- 
tal Protection Agency, Washington, D C  (USA). Funding: EPA- 
$86,000. 
Related energy source: Coal(25); oil and gas(25); nuclear fission(50) R 
and D categories: Pollutant measurements technology. 

The aim of the project is to improve and assure the accuracy 
and reliability of measurements of environmental alpha-particle and 
gamma-ray emitting radioactivity generated by both fossil fuel 
power plants and new nuclear power and fuel-cycle plants. Tracea- 
bility to the EPA Q.C. Laboratory Las Vegas for these materials 
will be established by making tests on their measurement capability. 
Standards and test samples will be produced for E P A  distribution to 
their monitoring networks. 
Keywords: quality assurance; accuracy; reliability; alpha particles; 
gamma radiation; nuclear power plants; fossil-fuel power plants; 
monitoring; standards; radioactivity; radiation monitoring; biological 
effects. 

11021 State Radiation Measurement Standards. Eisenhower, 
E.H. (National Bureau of Standards, Building 245, Room C229, 
Washington. DC; 20234). Project number: 5300109. Supported by: 
National Bureau of Standards. Washington. D C  (USA). Funding: 
DOC-$225,000. . 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measu%ments technology. 

The objectives of this project are to monitor the,needs of 
state radiation control programs with regard to achieving ~mproved 
accuracy and uniformity in the measurement of ionizing radiation. 
and to develop an NBS program which will provide the standards 
and services required to satisfy the most urgent state needs. Informa- 
tion regarding needs in state programs will be obtained continuously 
through interaction with a special task force of state representatives. 
Cnnsiderahle effort will be devoted to investigation of alternative 
mechanisms for dissemination of standards and for measurement 
assurance. Specific pilot programs will be conducted. Institutional 
arrangements will be studied, and the most promising methods \\>i l l  
be selected and tried. Regional calibration laboratories will be inves- 
tigated as a possible method for dissemination of national standards. 
Three pilot projects are underway. including a regional calibration 
laboratory in Illinois. T w o  reports were developed under contract. 
Keywords: dosemeters: calibration; calibratio~i standards: plali~iing. 

11022 Theoretical Dosimetry. Berger. M.J. (National Buretiu of 
Standards. Radiation Physics Division. Center for Radiation Re- 
search. Washington. DC. 20234). Project number: 5331 106. Support- 

:.. ed by: Natioli;~l Bureau of Standards. Washi~igton. D C  (USA). 
Center for Radiatioti Research. Funding: DOC-S125.000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 

' logical effects of pollutants in experimental systems. 
The objectives tire to improve r;ldiatioti nieterology and lo  

contribute to the safe and effective use of radiation in industry and 
medicitie by: (1) developing a detailed theory atid accurate calibra- 
tion of the response of various radiation detectors (e.g.. ionization 
chambers. thermoluminescent detectors. solid-state devices) to s- 
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and gamma-ral'iand to electrons; and (2) calculating absorbed-dose 
distributions in human beings (or representative phantoms) for the 
case of irradiation by x-ray and electron beams, radionuclide sources 
and environmental radiation. The research involves the following 
activities: (1) the evaluation, compilation and systematic preparation 
of scattering and absorption cross sections; (2) the'development of 
mathematical transport theories, involving the numerical solution of 
the Boltzmann equation or  the simulation of transport by random 
numbers (Monte Carlo); (3) the systematic large-scale calculation of 
transport problems with the use of computers; and (4) the organiza- 
tion and analysis of transport results, by scaling procedures and 
development of semi-empirical formulas. 
Keywords: radiation detectors; nuclear medicine;, industrial radiogra- 
phy; technology assessment; dosimetry; x radiation; gamma radi- 
ation; electron beams; man; phantoms; radioactivity. 

11023 Traceability of NRC Reference Lab. Hutchinson, J.M.R. 
(National Bureau of Standards, Radioactivity Section, Building 245. 
Room C114, Washington, DC,  20234). Project number: 5325474. 
Contract: NRC-05-72-100 . Supported by: Nuclear Regulatory Com- 
mission, Washington, D C  (USA). Funding: NRC-$65,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

Under the terms of an agreement with the Nuclear Regula- 
tory Commission, NBC conducts a measurements assurance program 
with the Health Services Laboratory to the National Radioactivity 
Measurements System. A formal agreement with the Nuclear Regu- 
latory Commission titled Testing of N R C  Reference Laboratory, 
specifies that 13 test samples will be provided annually to HSL and 
the values determined for these 13 samples must be within predeter- 
mined limits of the NBS values. 
Keywords: radiation monitoring; nuclear power plants; personnel 
dosimetry; dosemeters; calibration standards; radiation protection. 

11024 Provide NRC Support for Development of a Data Base for 
the Impending NRC Regulation Change in Connection with Testing of 
Neutron Personnel Dosimetry Performance. Schwartz, R.B. (National - Bureau of Standards, Washington, DC, 20234). Project number: 
5323482. Contract: NRC-01-80-015.-Supported by: Nuclear Regula- 

-tory Commission, Washington, D C  (USA). Office of Standards 
--Development. Funding: NRC-$30,000. 

Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

A data base was .developed to assist the NRC in deciding 
whether to specify a moderated or  an unmoderated 252Cf fission 
source for the irradiations to  be employed in future tests of the 
performance of the suppliers of personnel-monitoring services. Cal- 
culations were performed of the neutron fields produced by various 
moderators, to arrive at moderator materials and thicknesses which 
will simulate the neutron fields encountered near reactors. An assem- 
bly incorporating the selected moderator will be constructed and the 
computed spectra checked by measurements. The  radiation fields 
from this assembly will be used to study the response of current 
neutron personnel dosimeters, whose response as a function of 
neutron energy is known from measurements at NBS, and elsewhere. 
The results will lead to information on the extent of error in the 
dose-equivalent derived from the difference in the spectral distribu- 
tion between the radiation field employed for the test irradiations 
and that likely to be encountered by personnel wearing the dosi- 
meter in the vicinity of a nuclear reactor. 
Keywords: nuclear power plants; radiation protection; personnel 
dosimetry; data; dosemeters; performance testing. 

13000 OCSEAP (Outer Continental Shelf ~nvironmental Assess- 
ment Program) Data Base Management Support. Audet, J.J. Jr. 
(NOAA, National Oceanographic Data Center, 2001 Wisconsin 
Avenue, Page Building 1, Washington, DC,  20235). Project number: 
Research Unit 362. Suooorted bv: National Oceanic and Atmosoheric 
Administration, ~ o u l d e r ,  C O  (CSA). Environm-ntal ~esearch 'Labs .  
Funding: DOC-8450,000. 
Related energy source: oil and gas(100) R and D categories: Health 
protection, safety, and industrialhygiene. 

The  objectives are to establish and service a marine environ- 
mental data base (accession of OCS (Outer Continental Shelfl data in 
computer-compatible forms); and ~ o - ~ r o v i d e  data products and sum- 
maries using computerized data application programs to NOAA, 
BLM, OCSEAP investigators and others involved in Alaskan OCS 
activities. All O C S  data will be structured into a data base that can 
be effectively searched, manipulated, and retrieved. NODC (Nation- 
al Oceanographic Data Center) historical data and other non-OCS 
data pertinent to the project will be included. Investigators will be 
assisted in the development of computer-compatible data formats. 
Graphic and other data products will be provided upon request. 
Keywords: seas; aquatic ecosystems; data acquisition; computers; 
alaska; continental shelf; c o m p u s r  graphics; data processing; base- 
line ecology. 

13001 OCS Base Line Studies. Picciolo, A.R. (NOAA, Environ- 
mental Data and Information Service (EDIS), 2001 Wisconsin 
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Avenue, NW, Washington, DC, 20235). Project number: 
8E1639;8E1679;8E1643. Supported by: National Oceanographic Data 
Center, Washington, D C  (USA). Funding: DOC-$30,000. 

' Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

- The Bureau of Land Management is sponsoring environmen- 
tal baseline studies in U.S. continental shelf regions where lease areas 
will be offered to private corporations for oil/gas exploration. Each 
of these studies is being managed by different federal o r  non-federal 
agencies. Besides Alaska, which is reported separately, these studies 
are presently in the mid-Atlantic, Eastern Gulf of Mexico, off 
Southeast Texas, off Southern California and the Georges Banks 
area. The  Bureau of Land Management desires that the data from all 
the OCS studies be centrally archived in a standard fashion to 
facilitate data retrieval common to the whole program and have 
specified in each of their contracts that data will be submitted to the 
NODC in NODC acceptable formats. NODC is maintaining close 
contact with the Project Managements in the several areas, distribut- 
ing common formats to each Project Office, and negotiating new 
formats to each Project Office, and negotiating new formats where 
required. These data, when received by EDIS, are processed, inven- 
toried and added to the appropriate data base. 
Keywords: land use; alaska; gulf of mexico; atlantic ocean; data; 
information retrieval; aquatic ecosystems; fishes; continental shelf; 
aquatic organisms; hydrocarbons; water; baseline ecology; texas; 
california. 

13002 Fate and Effects of Petroleum'Hydrocarbons and Selected 
Toxic Metals in Marine Ecosystems and Organisms. Wolfe, D.A. 
(NOAA, Marine Pollution Office, RX4, Broadway Street, Boulder. 
CO, 80303). Project number: B7121406. Supported by: Environmental 
Protection Agency, Washington, D C  (USA). Funding: EPA.. 
Related enerw source: oil and gas(100) R and D categories: Pollt~tant 
characterization and analysis. 

The objectives are to: (1) synthesize existing information and 
identify research gaps on the.fate and effects of toxic metals and 
petroleum hydrocarbons on subarctic marine ecosystems; (2) devel- 
o p  capability to  standardize analytical techniques for hydrocarbons 
.and toxic metals and to.provide intercalibration and routine analyt- 
ical services; and (3) study specific processes controllih$the distribu- ,( 
tion transport and effects (both physiological and ecological) of ; 
petroleum hydrocarbons and selected toxic metals in the subarctic 
coastal marine ecosystems as an input to the assesskent of the \ 

impacts of petroleum releases intohthis type of ecoiystem. and to  '' 
development of water quality standards. In the context'of the 

. 
extensive environmental assessments.of the O C S  ( articularly in 
Alaska) being conducted by NOAA for BLM, t6i'S:,ef&rt is designed 

a to study intensively those aspects of the marine ecosystem that are 
related to the responsibilities of E P A  (regu1ation)'and to NOAA 
(environmental monitoring and prediction). The existi,ng capabilities, 
within NOAA will be used primarily, but will beextended in the '- 
area of analytical techniques. 
Keywords: environmental transport; environmental effects; petro- 
leum; hydrocarbons; toxicity; metals; aquatic ecosystems; aquatic 
organisms; arctic regions; weathering; behavior; biological accumu- 
lation; biological models. I . . 
13003 Meteorological ~nt'irpretations and Prediction of Air 
Quality in.'the- Western. United States. Bass, A. (Environmental 
Research adiTechnology,  Inc.;696 Virginia Road. Concord, MA, 
01742). Contrazt: 03-6-02-35254. Supported by: National Oceanic and 
Atmospheric 'Administration, Research .Triangle Park, N C  (USA). 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The purpose of the project is the selection, evaluation, verifi- 
cation and application of a long-distance dispersion model to esti- 
mate the impact of energy development in the Four Corners area on 
the regional air quality. The new model system will be used to 
examine various meteorological, emission, plant siting, and plant 
characteristic scenarios in the area encompassed by the states of 
Colorado, Wyoming, Utah, New Mexico. and Arizona. 
Keywords: meteorology; air quality; forecasting; western region: 
environmental effects. 

13004 Air Pollution Studies. Niemeyer, L.E.  (NOAA Meteorol- 
ogy Lab., Environmental Research Center. Research Triangle Park. 
NC. 2771 1). Contract: EPA-79-D-X0348. Supported by: Environmen- 
tal Protection Agency. Washington. D C  (USA). Office of Research 
and Development. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. . 

NOAA personnel will conduct research in various aspects of 
air pollution meteorology and the application of meteorology and ' 
climatology to environmental problems. This will include continuing 
efforts to develop, evaluate. and validate air quality simulation 
models on all temporal and spatial scales; developmetit and adapta- 
tion of new concepts and technologies for the inclusion in air quality 
models of the effects of topography. complex sources. and pollutant 
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removal and conversion processes; extensive use of the Fluid.Model- 
ing Facility for the physicill modeling of atmospheric dispersion 
problems; development and evaluation of boundary layer models; 
development and improvement of air quality forecasting techniques; 
development and improvement of air pollution climatological tech- 
niques; determination of the relationships between air quality and the 
opticill properties of the atmosphere; and description and examina- 
tion of the relationships between pollutant emissions, air quality, and 
meteorology. Air quality model users \\,ill be provided access to the 
models through continued implementation of the E P A  Users Net- 
work for the Applied Modeling of Air Pollution (UNAMAP). 
Keywords: air pollution; air quality; meteorology; environmental 
effects; functional models; atmospheric chemistry; sulfur oxides; 
nitrogen oxides: hydrocarbons; photochemical oxidants; aerosols. 

13005 Meteorological Research Development of Long-Range At- 
mospheric Transport Models. Randerson, D. (NOAA, Weather Serv- 
ice Nuclear Support Office, P.O. Box 14985, Las Vegas, NV, 891 14). 
Project number: GK-01-02-03-01. Contract: EY-76-A-08-035 1. Sup- 
ported by: Department of Energy. Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$45,000. 
Related energy source: general science(100) R and D categories: 
I'hysical/chemical mechanisms of pollutant interactions. 

Atmospheric Science and Power Production is a book being 
prepared for DOE-OHER to update and replace the widely used 
Meteorology and Atomic Energy--1968. The book will contain 20 
chapters authored by experts from government. universities, and the 
private sector. Consisting of four sections--Fundamentals, Atmos- 
pheric Physics. Atmospheric Chemistry, and Applications--the book 
will cover a variety of topics related to the fate of p o s e r  plant 
effluents. . 
Keywords: mathematical models; air pollution; diffusion; data; meteo- 
rology; computer codes; earth atmosphere; chemical effluents; cli- 
mates; weather; environmental transport. 

13006 Atmospheric Transport and Dispersion of Pollutants and 
Related Meteorological Studies. Ferber, G.J. (NOAA, Air Resources 
Laboratories. 8060 13th Street, Silver Spring, MD, 20910). Project 
number: RD840310. Contract: EX-76-AA-28-0004. Supported by: De- 
partment of Energy, Washington. D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$500,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives of the project are: to develop and verify 
models of regional and global atmospheric dispersion of pollutants 
and resulting population exposures; and to use these models to 
calculate pollutant concentration patterns resulting from existing o r  
proposed power production facilities. The objectives will be accom- 
plished by (a) developing trajectory models to calculate transport, 
diffusion, and deposition of pollutants using specially prepared mete- 
orological data tapes; (b) using existing atmospheric tracers (e.g., Kr- 
85) to verify model calculations; (c) developing special tracers (e.g., 
perfluorocarbons) and release, sampling, and analysis procedures for 
use in model verification experiments; and (d) collecting world-wide 
atmospheric radioactivity data to study global scale dispersion- 
depositim processes. 
Keywords: fossil-fuel power plants; chemical effluents; stack disposal; 
air pollution; earth atmosphere; environmental transpurt; ~rlatliemat- 
ical models; diffusion; deposition; human populations; krypton 85; 
tracer techniques; organic fluorine compounds; nuclear power 
plants; radioactive effluents; data acquisition; meteorology; sampling; 
plumes. 

13007 Marine Measurement Quality Assurance. Basileo. M.A. 
(NOAA. Test and Evaluation Laboratory. Code C652, Building 160. 
Room 300. WNYA, Kockville. MD. 20852). Project number: EPA- 
IAG-D5-E693-EA. Contract: B62315. Supported by: National Ocean- 
ic and Atmospheric Administration, Kockville, M D  (USA). Funding: 
EPA-$160,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to develop common techniques for the 
standardization and intercalibration of sampling and sample analysis 
in the niarine environment and to permit intercomparison of marine 
envirot~mental measurements and the pooling of data from several 
sources for more reliable predictions/assesstnents of energy pmduc- 
tion and its effects on the environment. In providing a ni~tiotii~l 
capability for marine monitoring refpo~isive to ni~tionitl energy needs 
and to local e~ivironmental constraints, a Federal itlvolvetnent to 
develop appropriate methodologies is necessary. High priority cffort 
\ \ t i l l  be expended to cstehlisti adequ;ite instriimcntal e\,aluution tech- 
niques, sti~ndards, calibration procc~lures and nlcthodologics. iind 
intercomp;irisnn of mcasttrement cnpahilitics for qui~lity assttrillice of 
mot~itoring instrument systems. Kcsults \ \ f i l l  include i~istri~mctital ;mil 
procetlural standards for laboratory and field 11s~; iisscssmcnl a ~ ~ d  
prcset~tiition of qu;ility status of methotlolopies used for cl~nr;tcteriz- 

lnstru- ing the marille cnvirotln~cnt; and mechanisn~s for quantifyinb ' 

nielil and n~~asurenicnt  pcrfor~ni~nces suc l~  that firltl data actl~rired 
will Iii~ve dcfi~~iihle t~nccrt:~i~~ties. 

~ e i w o r d s :  seas; sampling; monitoring; energy sources; environmental 
effects; standardization; calibration; measuring instruments; stand- 
ards; pollution; aquatic ecosystems; water quality. 

* 13008 Underway Water Sampling System. Polanin. h . ~ .  
(NOAA, National Ocean Survey. Engineering Development Laho- 
ratory. 6001 Executive Boulevard. Rockville, MD, 20852). Project 
number: EPA-IAG-D6-E693-DX. Supported by: National Occan~c  
and Atmospheric Administration, Rockville. M D  (USA). Funding: 
EPA-$300,000. 
Related energy source: oil and gas(l.00) R and D categories: t'ollutant 
measurements technology. 

The  purpose of the Underway Water Sampling System devel- 
opment project is to  provide an effective shiphorne system .to 
measure those physical and chemical parameters which determine 
the identity, concentration, transport, and distribution of pollutants 
arising from energy activities in the marine environment. The system 
will be used to characterize background or  ambient levels of pollut- 
ants from sources such as offshore oil rigs and thermal power plants. 
as well as dredging or  mining activities on the continental shelf. The 
overall concept envisions a ship traveling at speeds up to 10 knots 
while continuously obtaining water samples and oceanographic mea- 
surements which are processed in real o r  quasi-real time. This four- 
year development effort includes: analysis, subsystem development, 
system integration, and at-sea testing. This includes the current/ 
depth measurement subsystem. Basic products obtained consist of 
hardware and software for-measuring the vertical current profile 
from an underway vessel. Before their measurement subsystem can 
be used operationally. additional work must he carried out to devel- 
op it for specific users. Funding will come from those users who 
plan to use the system. No work is planned for FY80. 
Keywords: energy sources; pollution; ecological concentration; 
seawater; environmental effects; thermal power plants; continental 
shelf; mining; ships; monitoring; oceanography; measuring methods: 
sampling; hydrocarbons; oil spills; water pollution; environmental 
transport; measuring instruments. 

13009 Outer Continental Shelf Bathymetric Mapping Program. 
Fefe, C.X.G. (NOAA, National Ocean Survey. 6001 Executive 
Blvd., W S C . 2 ,  Rm 199, Rockville, MD, 20852). Project number: 
R32301. Supported by: Bureau of Land Management, Washington. 
D C  (USA). Div. of Minerals Environmental Assessment. Funding: 
DOI-$99,000. 
Related energy source: oil shaIe(100) R and D categories: Pollutant 
monltorlng. i 

The objective is to prepare 1 : 250.000 scale bghymetric maps 
for the Bureau of Land Management requested areits of interest. The 
objective is being accomplished through the detail contouring of 
NOS or  other reliabile data available. The primary products are 
reproducible map positives as requested by the Bureau of Land 
Management, which include the BLM Lease Blocks. Maps* are 
primarily used by BLM in developing environmental impact state- 
ments for the sale area. 
Keywords: atlantic ocean; continental shelf: meteorology: ocesnog- 
mphy: data compilation: usa: maps; oil spills; economics. 

13010 Ocean Oil Spill Concentration and Trajectory ~orec'ast. 
Barrientos, C.S. (NOAA. National Weather Service. W427. Silver 
Spring, MD. 20910). Project number: HC6902. Contract: BC6902. 
Supported by: Environmental Protection Agency. \\'ashington. D C  
(USA). Office of Energy, Minerals and Itldustry. Funding: EPA- 
% 150,000. 
Related energy source: oil and gas(100) R and 1) categories: Pollutant 
characterization and analysis. 

The main objective of this project is to develop a nunlerical 
model to predict ocean oil spill trijectories arid fate of oil spill in'the 
marine environment. The model \ \ r i l l  he i n ~ p l e n ~ e ~ ~ t e d  and used 
routinely in the National Weather Service. NOAA. Forecast meth- 
ods for variables not presently a\,ailab!e \\f i l l  be developed. The  
varii~hles include small scale surface witid field. \rarer current. \r.ind 
induced drifts, and wave transport. The project is divided into four 
major process cl:tssifications: (1) weathering. (2) spreading. (3) turhu- 
lent diffusion, and (4) transport o r  advcctioti. All the contract \\,arks 
to six universities were completed and the fit~al reports arc heit~g 
reviewed. A computer program for oil spill trajectory h;~s hccn 
developed and iniplenic~ltcd. The progranl is available for roictine 
use in case of an oil spill. I t  uses the Ii~tcst forec:ists fro111 NOAA's 
Limited  are;^ Fine Mesh blo(Iel. An oil layer ~ i io \ , cmc~~t  nlodcl \\.;IS 

dcvclt~pcd. A set of dyti;~niic cquatiotis for t l ~ c  oil is sol\.r.~l \\it11 
\\,i~td forci~ig 011 top and \r;lter current forcing i l l  ~ l l e  hot tot^^. l'his 
advanced oil spill model forni~~liltion \ \ r i l l  he i ~ i c l ~ ~ d c t l  i l l  t l ~ ~  pro- 
gram. The nature of the l i~ l i~ l  proi111ct \\,ill he ;I forc~.;~st of oil \pill 
tr;ijectorics for different projcct io~~ titiies. TIic pro011ct \ \ . i l l  lic in 
printed format and video display. 
Keywords: pctrolc~~m; seas: (i)rcc;~sting; III :IIIIL.II~;I~~C:II  IIIOLICI~: oil 
spills: etiviron~nel~tal effect\: tr:!jectt)ric>: \v:~tcr ~ > o l l ~ ~ t i t ~ ~ ~ :  diIT~~\ioii: 
pliinning: data: air pollutic>~~: mrtcort)logy: p o l l ~ ~ ~ i o n :  ~ I L . C : I I I O , ~ ~ : I ~ > ~ I ! :  
control: nloniloring. 
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13011 Shipboard Environmental Data Acquisition System 
(SEAS). Reynolds, R.R. (NOAA, National Weather Service, Room 
215, Code W44, 8060 13th Street, Silver Spring, MD, 20910). Project 
number: 8AA860300. Supported by: National Weather Service, Silver 
Spring, M D  (USA). Funding: DOC. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

T h e  objective is to develop an automated meteorological/ 
oceanographic observation system for use on board ships cooperat- 
ing in the international marine environmental observation program. 
T h e  approach includes (I) developing an engineering model (SEAS- 
1); (2) operationally testing and evaluating SEAS-I on the NOAA 
Ship Researcher and a MARAD ship; (3) developing and integrating 
with SEAS-I additional sensors, e.g., automated expendable bathyth- 
ermographic system; (4) developing and fabricating prototype sys- 
tems and testing aboard a variety of commercial vessels; and (5) 
preparing procurement specifications for operational SEAS systems. 
The  result expected is a fully automated environmental data observ- 
ing system for shipboard use. 
Keywords: environment; monitoring; data compilation; weather; me- 
teorology; oceanography; ships; data acquisition; sampling; oil spills; 
data acquisition systems; performance testing. 

13012 Experiments to Measure the Effects of Biofouling and 
Corrosion on the Performance of Heat Transfer Surfaces. Spiehler, 
F.A. (NOAA, Data Buoy Office, NSTL Station, Bay St. Louis, MS. 
39529). Project number: EG-77-A-1078 (2). (3). (4). Supported by: 
Department of Energy, Washington, D C  (USA). Div. of Solar 
Energy. Funding: DOE-$ 1,348,000. 
Related energy source: solar(100) R and D categories: Pollutant 
monitoring. 

The  primary objective of the project was to determine the 
rate of biofouling and corrosion buildup on O T E C  (Ocean Thermal 
Energy Conversion) evaporator tube sections at a candidate O T E C  
site in the Gulf of Mexico and to assess the deterioration of heat 
transfer through the tube sections as a function of the biofouling and 
corrosion process. As a secondary objective, initial baseline environ- 
mental data was collected. A large deep ocean data buoy was 
outfitted with experimental O T E C  heat exchanger sections for eval- 
uation of the buildup of corrosion and biofouling files in the tubes 
under various flow conditions of warm oceanic surface water at a 
candidate O T E C  site in the Gulf of Mexico. In addition, monitoring 
of surface atmospheric conditions and water chemistry was conduct- 
ed through use of meteorological and water quality indicator instru- 
ment systems installed on the buoy. All data was collected automati- 
cally and relayed ashore for analysis of heat transfer co-efficients and 
assessments of fouling film developments. Macrofouling sample 
panels was installed at all levels in the water column and recovered 
for toxonomy analysis ashore. The buoy was deployed for 14 weeks 
of tests in FY 1979. Results of microbiological growth were ob- 
tained. The buoy was recovered. Tests were conducted to include 
copper, nickel, stainless steel, titanium, and aluminum internal corro- 
sion and aluminum external corrosion. The final reoort of FY 1979 

Related energy source: solar(100) R and D categories: Ecological 
effects of pollutants o r  physical disturbances. 

The objective of the project is to develop ocean engineering 
systems to assure the economic viability of a commercial O T E C  
plant. The ocean engineering program concentrates on the platform, 
sea water and stationkeeping subsystems of the O T E C  plant. The  
general approach to each subsystr~r~ is the same. First, systems 
analysis studies are conducted to analyze the relative importance of 
all parameters involved in the design and development of the subsys- 
tem. Then, more detailed design and/or development studies are 
conducted to solve the related engineering problems. Laboratory 
model and field model test programs are then conducted to supply 
empirical data to validate mathematical models related to each 
subsystem's design. Data are analyzed and correlated to supply 
information useful to the final design and construction of each 
subsystem. A candidate e W P  design will be constructed and de- 
ployed to supply at-sea data on their behavior. In addition, a 
laboratory program will be conducted on the behavior of model 
scale O T E C  platform/cold water pipe/stationkeeping systems. 
Keywords: ocean thermal energy conversion; engineering; econom- 
ics; offshore platforms; systems analysis; ocean thermal power plants; 
mathematical models; pipes; design. 

13015 NOS Strategic Petroleum Reserve Support Project. Frey, 
H.R. (NOAA, National Ocean Survey, 6001 Executive Blvd., Rock- 
ville, MD,  20852). Project number: EL-78-1-01-7146, Supported by: 
National Oceanic and Atmospheric Administration, Washington, 
D C  (USA). Funding: DOE-$630,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis 

Baseline oceanographic and meteorological measurements 
were conducted for 1 year at two sites off Louisiana by the National 
Ocean Survey in support of the Department of Energy's Strategic 
Petroleum Reserve Program. The  principal objective was to charac- 
terize the sites prior to brine disposal. Each site consisted of 5 
stations.; the stations were positioned along a 10 n.mi. alongshore 
section and a 4 n.mi. transhore section. Each station consisted of 
recording current meters (speed, direction, temperature, conductiv- 
ity) at Im and 3m above the bottom mounted on subsurface plat- 
forms. Wave and water level gages were affixed to the center station 
platform. Recording meteorological packages (wind speed, direc- 
tion, air and sea surface temperature, barometric pressure) were 
positioned on proximate oil production platforms. In addition to the 
time series data obtained from the recording instrumentation, month- 
ly C T D  casts and water samples were obtained at 7 stations per site 
and at 2 stations which were intermediate between the sites. The  
water samples were analyzed for dissolved oxygen by the micro- 
Winkler system and for salinity. Data quality statistics derived from 
calibrations, field checks and operating verifications, and recalibra- 
tions were compiled. 
Keywords: strategic petroleum reserve; brines; waste disposal; petro- 
leum; underground storage; louisiana; meteorology; oceanography; 
environmental imoacts: site selection. . . 

test phase will be provided to D O E  by March 1980. ' 
Keywords: ocean thermal power plants; biological fouling; corrosion; 13016 Oceanographic Data Base. for OTEC. Churgin, J. 
evaporators; gulf of mexico; heat exchangers; heat transfer; buoys; (NOAA, National Oceanographic Data Center, 2001 Wisconsin 
tubes; water chemistry; meteorology; films; test facilities; copper; Avenue. NW. Washington, DC, 20235). Project number: EX-76-A- 
nickel; stainless steels; titanium; aluminium; performance. 29-1041. Contract: EX-76-A-29-1041. Supported by: Department of 

Energy. Washington. D C  (USA). Div. of Solar Technology. Fund- 
13013 Boundary Layer Wind and Turbulence Prediction. Gilhou- ing: DOE-$91,000. 
sen, D.B. (NOAA, National Weather Service, Room 806, 8060 13th 
Street, Silver Spring. MD, 20910). Project number: RC2901. Con- 
tract: EY-77-A-09-1007. Suooorted bv: Denartment of Enerzv. 
Aiken, S C  (USA). savanna% River ~ ~ e r a i i o n s  Office. ~ u n d & :  
DOE-$40.000. 
  elated energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The  objectives of this program are to develop. implement, 
operate. and evaluate an automated system to predict boundary layer 
wind and turbulence parameters for an instrumented T V  tower near 
the Savannah River Laboratory's nuclear reactor site; and to use the 
Model Output Statistics (MOS) technique to develop statistical re- 
gression equations to predict winds (u and v components and speed) 
and turbulence parameters for differing levels on the T V  tower. 
These forecasts will be based on the output from a complicated 
numerical prediction model and surface weather reports. Objective 
wind and turbulence forecasts are produced twice each day for 
periods of 6. 9, 12. 15, 18, 21. and 24 hours. Thesc are then used at 
the Savannah River Laboratory to predict the transport of radiatio~l 
in case of an accident. 
Keywords: meteorology; wind; turbulence; velocity; forecasting; 
boundary conditions; earth atmosphere; automation: weather: meas- 
uring methods; s a v a ~ ~ n o h  river plant. 

13014 Ocean Thermal Energy Conversion. Vsdus. J.R. (NOAA. 
Office of Ocean Engineering. 6010 Executive Blvd., Rockville. MD, 
20852). Project number: EG-77-A-29-1078(1). Supported by: Depart- 
ment of Energy, Washington. D C  (USA). Div. of Solar Encrgy. 
Funding: DOE-$2.199.000. 

~ g l a t e d  energy source: solar(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to develop as complete a statement as 
possible of the required oceanographic data for O T E C  from existing 
and updated archives. The approach follows: (1) expand present 
O T E C  data base to include instrument measured current data: (2) 
provide priority processing for all appropriate O T E C  project gener- 
ated and archival data: (3) work with D O E  and O T E C  contractors 
to define data collection activities to augment historical data now 
available for O T E C  application; (4) work with D O E  and O T E C  
contractors in further defining types, forms, and formats of data 
presentations and products likely required for OTEC; (5) provide 
data and data products to D O E  and OTEC contractors: and (6) 
prepare proposal for further development of O T E C  data products 
and support serviccs including data r c q u i ~ r ~ ~ ~ e l ~ t s  for the pilot O T E C  
plant. 
Keywords: ocean1 thcrmnl energy conversion: data: oceanogr;~phy: 
information: data compilation. 

13017 Climatology and Oceanographic Analysis of the Georgcs 
Bank and California Regions of the Outer Continental Shelf. Gnd- 
shall. F.A.; \\'illiams. R.G.; Bishop. J.M.; Everdale. F. (NOAA. 
Marine Envi ro~lme~~ta l  Assessrne~it Division. 3300 Whiteliavctl 
Street. NW. I'age Bldg. 2. Koom 162. \Yashington. DC. 20235). 
Project number: KEI206. Supported by: Bureau of Land Manage- 
ment. Los Angcles. CA (USA). Los Atigeles Outer Contine~ltal 
Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterizatioli and analysis. 
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The objective of this project is to compile and analyze 
historical physical oceanographic and meteorological information 
necessary to describe the characteristics of oceanic and atmospheric 
air circulation, and the distribution of water masses in the Georges 
Bank and the California Outer Continental Shelf regions. This infor- 
mation will be used in a physical oceanographic field program to 
assess the dynamical properties of the region that could have an 
effect on ocean pollutants resulting from possible oil and gas extrac- 
tion. The project involves the design and production of required 
physical oceanographic and meteorological analysis products ob- 
tained from available federal sources and from other selected institu- 
tional files; identification of water masses, geographical positions of 
ocean fronts, and ocean surface circulation; and evaluation of data 
quality and applicability to produce accurate and meaningful de- 
scriptions of the oceanographic characteristics of the study area. The 
project will generate statistics of water masses, ocean fronts, ocean 
currents, maps of sea surface temperature, salinity, graphs of anoma- 
lies of temperature, salinity,'nutrients, and surface wave characteris- 
tics. Meteorological information including wind roses, distributions 
of offshore wind trajectories, wind persistence, air temperature, 
humidity, visibility statistics, and storm climatology will also be 
obtained. 
Keywords: continental shelf; georges bank; oceanography; meteorol- 
ogy; data compilation; data analysis; offshore drilling; environmental 
impacts; petroleum; natural gas. 

13018 Ocean Currents and Thermal Observations for OTEC. 
Molinari, K.L. (NOAA, Atlantic Oceanographic and Meteorological 
Labs., 15 Rickenbacker Causeway, Miami, FL, 33149). Project 
number: B3333318. Contract: EX-76-A-29-1041. Supported by: De- 
partment of Energy. Washington, DC (USA). Div. of Solar Energy. 
Funding: DOE-$457.000, DOC. 
Related energy source: solar(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The project objectives are to obtain ocean current and ther- 
mal data in the Gulf of Mexico,to evalute both the impact of the 
OTEC plant on the environment and the impact of the environment 
on the OTEC plant, and to obtain ocean thermal and velocity data 

surface temperatures from satellite radiometer measurements; and (3) 
interact with other OTEC scientific investigators for synergism of 
remote sensing technology with more conventional technology. 
Keywords: ocean thermal power plants; resource assessment; site 
selection; ocean thermal energy conversion; satellites; aerial survey- 
ing. 

13021 Temperature Tolerances of Benthic Marine Invertebrates 
and Their Relationship to Regulatory Requirement for Thermal Efflu- 
ent. Ford, R.F. (Univ. of California, Sea Grant College Program, A- 
032, La Jolla. CA, 92093). Project number: R/E-23. Contract: 04-8- 
MOI-189. Supported by: National Oceanic and Atmospheric Admin- 
istration, Rockville, MD (USA). Funding: DOC; SDSU. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The work will involve (1) studies of lethal and sublethal 
temperature tolerances; (2) studies of temperature selection by motile 
invertebrates; (3) long-term laboratory experiments duplicating efflu- 
ent conditions; and (4) related field studies. These data, in combina- 
tion with information from other studies. will be used in the evalua- 
tions. The regulation limiting thermal discharges to delta-T's of less 
than 4 degrees F at points where they touch the shoreline \\till be 
evaluated. Another major application of the data will be to evaluate 
use of across-the-beach discharge systems for thermal effluent. Lack 
of adequate information about temperature tolerances has, in some 
cases, led to the establishment of arbitrary and questionable regula- 
tory requirements by the agencies concerned. Our evaluations will 
provide information directly applicable to this problem. The infor- 
mation obtained by also be valuable to these users as a basis for 
reconsidering existing requirements and the associated design of 
generating stations. We have developed experimental systems for 
studies of temperature selection by motile invertebrates and those for 
simulation experiments to determine effects of long-term exposure to 
fluctuating tcniperature conditions of thermal effluent. Several test 
species have been selected and experiments are underway. 
Keywords: tolerance; biological stress; temperature effects; benthos; 
physiology; thermal effluents; water pollution; thermal pollution; 
pollution regulations; invertebrates. 

necessary to design an OTEC grazing plant for operation in the 
South Atlantic. Fifteen months of data were collected in the Gulf at 13022 Effects of Oil on the Growth and Energy Utilization of 
one potential site, which resulted in less emphasis placed on this Juvenile Pink Salmon. Shaw, D.G. (Univ. of Alaska, Chapman 
area. Twelve months of data were collected at another site and these Building, Fairbanks, AK. 99701). Project number: R/02-07. Contract: 
are being synthesized. Data from three cruises to the South Atlantic 04-8-MOl-189. Supported by: National Oceanic and Atmospheric 
are beine analvzed. Administration, Rockville, MD (USA). Funding: DOC; UAK. 
~evworas:  writer currents: seis: ocean thermal enere" conversion: Related energy source: general science(100) R and D categories: 
temperature gradients; gulf of nlexico; environmental~;npacts; atlan: 
tic ocean; moorings; buoys; site selection; resource assessment; ocean 
thermal power plants. 

13019 Outer Continental Shelf Environmental Assessment Pro- 
gram. Engelmann, R.J. (NOAA, Marine Pollution Office RX4, 
Broadway Street, Boulder. CO, 80303). Project number: R7120815. 
Supported by: Bureau of Land Management, Anchorage, AK (USA). 
Alaska Outer Continental Shelf Office. Funding: DOI; DOC; EPA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and co~~version of pollutants. 

The objective is to provide environmental information neces- 
sary to assess the potential impacts of petroleum exploration, devel- 
opment, and production on marine ecosystems of the Outer Conti- 
nental Shelf of Alaska. This includes pre-developmental environmen- 
tal characterization for comparison with post-developmental condi- 
tions and characterization of potential sources, trajectories, transfor- 
mations, and effects of pollutants on organisms and ecosystems 
designed for prediction of impacts. In-house and contract research 
projects are conducted on various aspects of chemical and physical 
oceanoeranhv. eeoloeical and seismic ~rofiline. reconnaissance of " . . "  " u 

populations of marine mammals, birds, fish, invertebrates, and micro- 
organisms, and laboratory studies on transformations end effects of 
contami~ia~its. 
Keywords: continental shelf; environmental impacts; baseline ecol- 
ogy; alaska; petroleum; exploration; ecosystems; aquatic ecosystems; 
thermal pollution; water pollution; air pollution; noise pollution. 

13020 OTEC Satellite Surface Thermal Resource Study. Maul, 
G.A. (NOAA, 15 Rickenbacker Causeway, Miami, FL, 33149). 
Project number: RH 1000-B3333319. Contract: EX-76-A-29-1041. 
Supported by: Department of Energy, Washington, DC (USA). Div. 
of Solar Energy. Funding: DOE. 
Related energy source: solar(100) R and D categories: Environmental 
effects assessment. 

This research is for the purpose of providing an analytic tool 
for synoptic, long-term assessment of thermal resource variations at 
sites of probable OTEC locations via satellite imagery, assessing the 
potential application of this technology to baseline studies of the 
environment at probable OEC sites, and assessing the impact of the 
plant on the environment after operations begin. The approach is to 
(1) conduct simultaneous ship/satellite experiments in the Gulf of 
Mexico to provide data with which to interpret spacecraft imagery: 
(2) develop a technique for obtaining accurate, regional-scale, sea 

Biological effects of pollutants in experiniental systems. 
The objective is to determine the effect of ingestion of oil 

contaminated food on the ability of pink salmon to utilize the food 
toward growth and its influence on  the growth efficiency of young 
pink salmon. In this study, exogenous factors will be held constant. 
The only difference \\,ill be the presence of oil in the food of the test 
fish. Growth will he determined as a change in weight and length 
with times, and as weight and length correlated to each other. The 
project will develop the information necessary to predict the viahil- 
ity of pink salmon should they be exposed to an area which has been 
contaminated by oil. 
Keywords: animal growth: fishes; salmon: petroleum; hydrocarbons; 
metabolism; biological effects; food; contamination; oil spills. 

13023 Evaluation of the Possible Detrimental Effects of Coal 
Storage Areas on Commercial and Sport Fishing in Lake Superior. 
Carlson. R.M. (Univ. of Minnesota. 1980 Folwell Avenue. St. Paul. 
MN, 55108). Project number: K/F-2. Contract: NA79AA-D-00025. 
Supported by: National Oceanic and Atmospheric Adniinistration. 
Kockville, MD (USA). Funding: DOC; UMN. 
Related energy source: Coal(100) R and D categories: Ecological 
effccts of pollutants or physical disturhat~ces. 

Laboratory studies o n  the adsorption characteristics of call 
particles detcrmination will be undertaken i n  the first-year. This 
portion of the program \\,ill involve s detcrmination of the efficiency 
of sized coal to absorb PAHs, chloroplienols, and other organic 
compounds known to be present in \vater froni the Duluth--Superior 
Harbor. In a two-year effort, bioaccumulation of organic conipounds 
adsorbed onto coal particul;ites will he studied. Fish \ \ $ i l l  he exposed 
to organic conipounds adsorbed onto suspended particles of coal in a 
flow-through chamber to determine if particulates can act as a 
source of organic contaminant. The proposed research program is 
intended to utilize rccent advances in the methodology for the 
analysis of truce organics i n  \\later and in fish tissue as an aid in 
helping to provide the basis for site selection criteria and desiyi 
parameters to minimize adverse effects upon local fisheries hy the 
present and future coal storage facilities in the Dulutli--Superior 
harbor. The initial exploratory investigations conducted in these 
laboratories have focused on the leaching of PAHs froni \\,estern 
coal destined for storagc in the Duluth--Superior Harbor. The results 
from this study have clearly demonstrated that PAH intrusion from 
leaching is negligible. 
Keywords: environniental impacts; coal industry: acid mine drainage: 
fishing industry; lake superior; water pollution; polycyclic aromatic 
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hydrocarbons; biological accumulation; fishes; contamination; Ieach- 
ing; storage; coal. 

13024 ' Petroleum Hydrocarbons in the Sediments and Benthos of 
Lakes Michigan (Indiana Harbor) and Superior (Duluth Harbor). 
Andren, A.W. (Univ. of Wisconsin, 103 Hydraulic Lab., Madison, 
WI, 53706). Project number: R/MW-13. Contract: NA79AA-D- 
00125. Supported by: National Oceanic and Atmospheric Administra- 
tion, Rockville, M D  (USA). Funding: DOC; UWI. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The  objectives are to measure the levels of selected aliphatic 
and aromatic hydrocarbons in extracts from sediments and organ- 
isms collected from the near shore area of Lake Michigan adjacent 
to the Indiana Harbor and from Duluth Harbor in Lake Superior; 
and to evaluate the levels of petroleum derived versus indigenous 
aliphatic and aromatic hydrocarbons in sediments and organisms at 
these locations. This investigation will provide information on the 
depth-distribution of petroleum hydrocarbons in sediment cores 
from Lakes Michigan and Superior and the concentrations of petro- 
leum compounds in important benthic organisms. This information 
will be useful to regulatory agencies in assessing the ex!ent of 
petroleum pollution in the Great Lakes and formulating procedures 
for controlling it. The  analytical methodology for separating, identi- 
fying and detecting 16 polyaromatic hydrocarbons by a combination 
of solvent extraction and gas chromatography has been developed. 
Keywords: lake michigan; lake superior; harbors; coastal waters; 
sediments; water pollution; oil spills; monitoring; benthos; ecological 
concentration; hydrocarbons; gas chromatography; solvent extrac- 
tion. 

13025 Social Impact of Offshore Oil and Gas Developments in 
Two Southeastern New England Communities. Hurwitz, J .  (Woods 
Hole Oceanographic Inst., Woods Hole, MA, 02543). Project 
number: R/B-30. Contract: 79AA-D-00102. Supported by: National 
Oceanic and Atmospheric Administration, Kockville, M D  (USA). 
Funding: DOC; WHOI. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

T h e  objectives of this project are: (I)  to investigate, monitor, 
and analyze the developing impact of offshore oil and gas exploita- 
tion on the social, economic, and political fabrics of two coastal New 
England communities (North Kingstown, Rhode Island, and New 
Bedford, Massachusetts); (2) to identify local enterpreneurs and 
workers in onshore support services; and (3) to pinpoint both overt 
and latent sources of conflict over oil-related developments within 
the local communities. In this context of rapid socio-economic 
change, old and new marine interests may clash and interested 
parties may compete for opportunities. This data, derived from 
studies of the impact of North Sea oil exploitation upon a number of 
Scottish communities, will be compared. These con~parisons will 
generate predictive hypotheses concerning types of community re- 
sponse to offshore developments and thus provide otherwise unavail- 
able information about current socio-economic and political changes 
resulting from onshore participation it1 the offshore support and 
supply industries. Such information will be useful to planners, gov- 
ernment agencies, oil industry members, and community members. 
Keywords: offshore operations; offshore drilling; offshore sites; oil 
wells; natural gas wells; natural gas fields; oil fields; socio-economic 
factors; social impact; political aspects; comniunities; north atlantic 
region; comparative evaluations. 

13026 Co-Oxidation of Petroleum Hydrocarbons by Estuarine 
Microorganisms. Cooney, J.J. (Ut~iv. of Mi~ryland, H.J. Patterson 
Hall, Room 1222, College Park, MD, 20742). Project number: R/I'-2. 
Contract: NA79AA-D-00058. Supported by: National Oceanic and 
Atmospheric Administration, Rockville, M D  (USA). Funding: DOC; 
UMD. 
Related energy source: .general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The  long-term goal is to understand mechanisms of microbio- 
logical transforniations of materials in aquatic ecosystems. The spe- 
cific objectives of this three-year proposal are: (I)  to determine if the 
ability to co-oxidize hyclrocarbons is prevalent among estuarine 
microorganisms; (2) to examine as co-substrates a numher of model 
compounds representative of refractory components of pelroleutn; 
(3) to examine as potential substrates a numhcr of compounds \vhich 
might promote co-oxidation; (4) to study the physiological processes 
involved in co-oxidation; and (5) to estohlish the effect(s) of seasonal 
and environmental variation of co-metabolism. Esl;~blished and 
emerging,industries.should benefit from tlie potenti;~l for improvccl 
treatment of waste-water effluents containing oils and other com- 
pounds which are degraded slowly in aqui~tic systems. All users of 
the bay, commercial and recreational, may he~iefit from improved 
methods for removing recalcitra~~t components of oil. Resource 
managers m:ly he aided in dec is io~~s  regarding permissible levels of 
pollut;~nts ancl in 'future decisions ahout design of \v;islr tlisposal 
systems. ' 

Keywords: microorganisms; hydrocarbons; estuaries; aquatic ecosys- 
tems; physiology; metabolism; environmental impacts; water treat- 
ment; waste water; oxidation; petroleum; biodegradation. 

+I3027 Oil Spill Clean-Up and Liability Models. Nyhart, J.D. 
(Massachusetts Inst. of Technology. Building E38. Room 329, Cam- 
bridge. MA. 02139). Prnject n~~mber :  R/T-20. Contract: NA7PAA-D- 
00101. Supported by: National Oceanic and Atmospheric Administra- 
tion. Rockville, MD (USA). Funding: DOC; MIT. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives of this study are to create a deterministic 
model of the existing and alternative systems for oil spill clean-up in 
the United States and a parallel optimization model to study the 
locating of emergency clean-up capability for small to moderate 
sized spills. The purpose of both is to provide a tool for analysis of 
options before policy makers. The study should be useful to several 
federal agencies (including Coast Guard, USGS, NOAA, EPA, and 
the Treasury), to state agencies and to private industry in ameliorat- 
ing the problems of oil spill clean-up. An awareness is needed of the 
full costs to society entailed in present and future oil pollution. This 
model would provide necessary scope to identify those costs. Given 
use by federal and state agencies and the private sector. end benefit\ 
could include: (I)  a better structured clean-up effort; (2) a data base 
for use by drafters of oil spill legislation; and (3) a more effective 
research effort in clean-up capability. 
Keywords: oil spills; social impact; government policies; environnien- 
tal policy; cleaning; optimization; decision making; national govern- 
ment; civil liability; water pollution., n 

13028 Role of Marine Bacteria in Dissolved Petroleum Fersis- 
tence in Northern Ports. Button, D.K. (Univ. of Alaska, Chapman 
Building, Fairbanks. AK. 99701). Project number: R/41-01. Contract: 
04-8-M01-187. Supported by: National Oceanic and Atmospheric 
Administration, Kockville, M D  (USA). Funding: DOC; U.4K. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutallts o r  physical disturbances. 

The objectives are to monitor the rise in bacterial population 
and rates of oxidation attributable to hydrocarbon input in Port 
Valdez; to describe the metabolism kinetics for dissolved hydrocar- 
bon concentrations and bacterial populations from hydrocarbon 
input rates; and to better understand the fate of hydrocarbolls in thc 
marine environment, which will lead to better management of the 
discharge of petroleum in marine environments. 
Keywords: bacteria; metabolism; petroleum; biodegradatio~i: bio- 
chemical reaction kinetics; environmental transport; oil spills; water' 
pollution. 

DEPARTMENT OF DEFENSE 

20000 Industrial, Chemical, and Domestic Wastewater Process- 
ing. Lard, E.W. (Naval Ship K and D Center, Annapolis, MD. 
21402). Project number: DN-310180. Supported by: Naval Sea Sys- 
tems Command. Washington. D C  (USA). Funding: DOD.  
Related energy source: conservation(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

The objectives are to develop and evaluate systems to abate 
water pollution from Navy ships and reduce the generalion of 
wastewater by the fleet. Treatment/management systems for black- 
and-white photographic film processing fluids. i.e., removal of silver. 
recuperation and reuse of fixer and wash water. and reduced-flo\\, 
shower system were evaluated and production design by service 
evaluation was verified. A system to recycle photographic 
\rJastewater has hecn developed and constructed. Laboratory evalua- 
tion of tlie systeni is in progress. Water savings of 1.1 liters/sq-ft of 
film developed are cxpectcd. The development of a reduced flow 
shower has resulted in an 80% reduction in shower fresh water 
usage. 
Keywords: waste \stater; \v;lter pollutiot~ control; photography; ships: 
military facilities. 

20001 Departnicnt of tlie Navy Solid \\'aste Rli~nagenicnt. Urun- 
ner. D. (Civil Engineering Lah.. Port Hucneme. CA, 93043). Project 
number: 63721-Y0817. Supported by: Naval F;~cilities Engineering 
Command. Alexa~ldria. VA (USA). Funding: 130D. 
Related energy source: co11serv;1tio11(100) R and 1) categories: Eco- 
logical effects of pollutants o r  physical clisulrha~~ces. 
Keynortls: solid wastes; \vaste rnanagcmcnt; military fi~cilities: m;lte- 
r~iils recovery; energy conserv;~tio~i. 

20002 Direct Enpos~~re  of hlonolayers of  hlamn~alian Cells t~ 
Airborne I'nllutonts in a Unique C u l t ~ ~ r e  System. K a s m ~ ~ s s c ~ ~ .  R.E. 
(Llniv. of C;~lifor~lia. Dcpt. of Coni~nunity and E ~ ~ v i r o ~ i m c ~ i t : ~ I  Metli- 
cine. Irvi~ie. CA. 92717). Co11tr:tct: F40620-7L)-C-0083. Supported by: 
Air Forcc Officc. of Scicnlific Research. \\';~shitigton. 1>C (USA). 
I'untling: DOD. 
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Relatcd energy source: Coal(50); oil and gas(5O) R and D categories: 
Ecological effects of polllitants or physical disturbances. 

This research will measure the toxic effects of nitrogen 
oxides, sulfur dioxide, and ozone on cultured mammalian cells. Cells 
will he exposed to atmospheres conta~ning low co~lcentratio~ls of 
pollutant gases, organic vapors, and particulates. Exposures will be 
done in a novel cell culture system that permits exposure of cells to 
air pollutants in a manner almost identical to what occurs in the 
r~ spiratory tract. 
Keycvords: animal cells; air pollution; toxicity; nitrogen oxides; sulfur 
clioxide; ozone; cell cultures; organic compounds; gaseous wastes; 
~~erosols; bioassay. 

20003 Environmental Fate of Hydrazine Fuels. Zirroll, J.A. (Air 
Force Engineering and Services Center, Tyndall AFH, FL, 32423). 
Project number: 19002013. Contract: 19002013. Supported by: Air 
Force Engineering and Services Center. Tyndall AFB, FL  (USA). 
Funding: DOD. 
Relatcd energy source: oil and gas(lO0) R and D categories: Pollutant 
characterization and analysis. 

Because of the increased use of hydrazit~e type compounds in 
rocket fuels and in monopropellant generators, i t  is necessary to 
understand the chemistry of these compounds in the environment 
subsequent ro their releasc by spills, venting, or incomplpte combus- 
tion. This data is necessary because of the toxic nature of these fuels 
and the requirement to assess the environmental effect of their use. 
The time dependent fate of these fuels will be determined in atmos- 
pheric, aquatic and terrestrial phases. The level of minor components 
which may be significant will also be determined. Infrared and mass 
spectral analysis are used to determine reaction rates and decomposi- 
tion products. 
Keywords: hydrazine; rockets; propellants; environmental impacts; 
a,tmospheric chemistry; ecosystems; combustio~i products; air pollu- 
11011. 

20004 Fuel Jettisoning by USAF Aircraft. Clewell, H.J. (Air 
Force Engineering and Services Center, Tyndall AFB, FL, 32403). 
Project number: 19004C02. Supported by: Air Force Engineering and 
Services Center. Tyndall AFB, FL  (USA). Funding: DOD. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objective of this study is to determine the nature and 
extent of fuel jettisoriing by Air Force aircraft and to provide the 
basis for an accurate assessment of the environmental effects associ- 
ated with this procedure. An Air Force-wide reporting system was 
established, and data on fuel jettisoning practices was collected for a 
three and one-half year period. To  determine the physical fate of the 
jettisoned fuel, a computer model of fuel droplet free-fall and evapo- 
ration was developed, incorporating experimental results from a 
study of fuel jettisoning by a KC-135 tanker carried out at Edwards 
Air Force Base together with the Air Force Geophysical Labora- 
tory. Two reports are in preparation. The first documents the 
droplet modelling and indicates that for jettisoning at altitudes above 
1500 meters when surface temperatures exceed I0 degrees C, more 
than 98% of the fuel will evaporate before reaching the surface. The 
second report summarizes Air Force file1 jettisoning practices and 
analyzes their environmental consequences. The analysis indicates 
that current Air Force policies concerning fucl jettisoning are ade- 
quate to minimize any negative environmental consequences, and 
that Air Force operatio~ial practiccs are in keeping with these 
policies. 
Keywords: aircraft; fuel management; droplets; mathematical models; 
air pollution; evaporation; environmental impacts; government poli- 
cies. 

20005 Environmental Implications of Alternate Fuels. Gleason, 
C.C. (GE); Troth, D.L., (DDA): (General Electric Co., Aircraft 
Engitie Group/Detro~t D~esel All~son, Cincinnati/lndianapolis. OH/ 
IN. 15433/46206). Project nu~~~ber :  19002A49. Contract: F33615-78- 
C-2006. Supported by: Air Force Engineering and Services Center, 
Tyndall AFB. FL  (USA). Funding: DD-800.000. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental effects assessment. 

The in~pact of broadened specification aviation fuels on gas 
turbine engine combustor performance, pollutant emissions, and 
combustor life will be determined. In FY 77 the AFAPL and 
AFESC began cotltractural fuel character effects studies. In these 
parametric studies up to 13 fuel blends \vith varying hydrogen 
co~ite~it ,  aromatic structure, volatility, and distillation end point are 
burned in a variety of aircraft enginc combustor types. St~tclies on 
the 379, F101, and TF41 combustion systems are complete. Tests on 
the lowstnoke J79 combustor will be completecl in FY 80. Data 
analysis sho\vs that fuel hydrogen content is a key fuel properly. 
particularly with respect to high power emissions (oxides of nitrogen 
and smoke), and that low power emissio~is are more dependent on 
fuel atomization and evaporation characteristics. 
Keywords: f~rcl substitution; synthetic fuels; environmental impacts; 
aviation fuels: chemical properties; combustion products; gas turbine 
engines; performance; exhaust gases. 

20006 Toxic Hazards Research in Environmental Toxicology. 
Crocker, T. (USAF Aerospace Medical Research Lab.. Wright- 
Patterson AFB, OH, 45433). Project number: 6302-01-15. Contract: 
F33615-76-C-5005. Supported by: Air Force Aerospace Medical Re- 
search Lab., Wright-Patterson AFB, OH (USA). Funding: DOD. 
Related energy source: oil and gas(50); oil shale(50) R and D catego- 
ries: Environmental effects assessment. 

The objective of this program is to provide specific data and 
knowledge on the toxic properties of new materials, propellants, and 
other atmospheric contaminants used or encountered by Air Force 
personnel in the development, testing, and operational phases of new 
aeronautical, aerospace, missile, and orbital systems. The results will 
provide tolerance criteria, toxicological information, and design 
criteria for pollution abatement procedures and equipment. Emphasis 
is upon the applied inhalation research areas. Occupational inhala- 
tion exposures will be investigated. In addition, the effort shall 
provide definitive data concerning the environmental impact of 
selected Air Force materials through the use of representative aquat- 
ic and plant species. Chronic inhalation toxicity and oncogenic 
studies were carried out with fuel components methylcyclomesane 
and tricyclodetane (JP-10). and with purified (sans N-dimethylnitro- 
samine) 1.1,dimethylhydrazine in mice. A subchronic inhalation 
study was completed on Decalin. Eye and skin irritation potential 
was established for U.S. Navy antifonling agents DMP-I and DMP- 
2, JP-5 jet fuel from both petroleum and shale sources, and the 
ramjet fuel JP-10. Emergency exposure limit experiments were com- 
pleted on JP-I0 and methylcyclohexane. Details are found in AMIL- 
TR-79-56. 
Keywords: toxic materials; health hazards;..inhalation; air pollution 
abatement; aquatic organisms; plants; petroleum; oil shales; jet engine 
h~els; organic nitrogen compounds; hydrocarbons; toxicity; eyes; 
skin; biological fouling. 

20007 Pathological Mechanisms. Hall, A. (U.S. Air Force, 
Aerospace Medical Research Lab., Wright-Patterson AFB. OH, 
45433). Project number: 6302-06-20. Supported by: Air Force Aero- 
space Medical Research Lab., Wright-Patterson AFB, OH (USA). 
Funding: DOD. 
Related energy source: oil and gas(50); oil shale(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The approach will be to: (,I) describe by light and electron 
microscopy and to document the pathologic change seen following 
toxic injury in experimental animals; (2) integrate these changes with 
clinical chemistry and hematological changes, and then ultimately. 
to correlate these changes with cellular biochemistry; (3) perform 
morphometry on tissues and cells at the microscopic level; and (4) 
determine the efficacy of drugs used for treatment of intoxication by 
evaluation of change in animal tissues and blood. Scanning Electron 
Microscopy (SEM) and Transmission Electron Microscopy (TEM) 
studies on animals exposed to Decalin have been completed. SEM 
studies of animals exposed to UDMH have been completed. There 
were no lesions. Studies on rats infected with Mycoplasma Pulmonis 
have been completed. These resulted in an improved culture tech- 
nique for quality assurance which will improve the quality of ro- 
dents used on studies. A study of the acure oral toxicity of 
nonadecafluorodecandic acid was completed. Significant lesions 
were produced .in the thymus, bone marrob, liver, and testicles. A 
technique for the perfusion of rodent kidneys has been developed. 
This will provide better specimens for TEM examination. A thiocar- 
bohydrazicie technique for preparing SEM specimens without the 
use of sputter coating is also being developed. This should result in 
less charging of lung specimens. Electron microscopy support \spas 
provided to the IN studies of tomato plants exposed to HCI. 
Keywords: pathological changes; biochemical reaction kinetics; toxic- 
ity; animal cells; blood; tissues; drugs; efficiency; rats; perfused 
tisscics; hycirocarbons; optimization. 

20008 No Pathology Threshold. Hall, A. (U.S. Air Force, Aero- 
space Medical Kesearch Lab., Wright-Patrerso~i AFB. OH, 45433). 
Project numher: 6302-06-25. Supported by: Air Force Aerospace 
Medical Research Lab., Wright-Patterson AFB, OH (USA). Fund- 
ing: DOD. 
Related energy source: oil and gas(100) H and D categories: Biological 
effects of pollutants in experimetital systems. 

The objectives are to develop nationally recognized date on 
chronic inhalation exposure effects of volatile Air Force chemicals 
;uitl to provide safe occupational exposure limits (tl~reshold limit 
values) which constitute concurrence \\pith the Occupational Safcty 
i~ntl Health Act as directed by Executive Order. The appro;~ch will 
be to establish an acceptable, no~ii~ijury concentration of Air Force 
chemicals under subacute and chronic exposures for the primary 
target organs. The methods used will be grbss, light microscopy, atid 
electron microscopy of animal tissues exposed to the test chemicals. 
Hetnatologici~l, clinical chemistry, microbiological, atid immu~lologi- 
c;~l findings \ \ r i l l  be evaluated. Stringent quality control on animals 
used in subacute and chronic toxicology studies will be maintained. 
Histopathological examinations and final p;~thology reports have 
becn completed for all animals exposed to Navy shale-derivcd JP-5. 
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Histopathologic studies have been completed on all animals exposed 
to decalin and emergency exposure levels of JP-10. One year expo- 
sures to  methylcyclohexane and JP-10, and ninety-day exposures to 
shale-derived DFM (Navy) and JP-5 have been completed for a 
variety of laboratory animals. Tissues are currently being processed 

'for histopathological study. Exposure of rats, mice, and dogs to JP-4 
vapors is in progress, and exposure of similar species to RJ-5 began 
during October 1979 and will terminate in October 1980. 
Keywords: pathological chan es; inhalation; toxic materials; health 
hazards; animals; sensitivity; fydrocarbons; occupational safety and 
health act; implementation; rats; mice; dogs; threshold dose. 

20009 Environmental Toxicology. Crocker, T. (USAF Aero- 
space Medical Research Lab., Wright-Patterson AFB, OH, 45433). 
Project number: 6302-04-17. Contract: F33615-76-C-5005. Supported 
by: Air Force Aerospace Medical Research Lab., Wright-Patterson 
AFB, O H  (USA). Funding: DOD. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The results of this program will serve as a data base for: (1) 
assessing the environmental effects of Air Force operations; (2) 
providing information essential in preparin environmental im act 
statements and assessments; (3) setting thresfold limits under wgich 
the Air Force can operate within the spirit and intent of the National 
Environmental Pollcy Act; (4) defending the Air Force against 
unfounded claims of ecological damage; and (5) providing informa- 
tion necessary for develo ment of decontamination and disposal 
methods. The approach wiR be to provide definitive data concerning 
the environmental impact of selected Air Force~chemicals through 
the use of representative aquatic and plant species. Laboratory 
studies will simulate conditions in ecosystems that may exist during 
an inadvertent spill or in the presence of waste disposal chemicals. 
Studies using plants and aquatic animals will be acute or chronic 
toxicity studies or both types if the chemical and its use may result in 
such exposures in a real ecosystem. Terrestrial plants, algal systems, 
and aquatic animals have been studied. With respect to plants, the 
phytotoxicity of hydrogen chloride (HCI) gas and aluminum oxide 
(A1203) articulates was studied. With respect to the algal studies, 
both fresiwater and marine algae have been used to investigate the 
toxic effects of hydrazine fuels. Batch bioassays have been complet- 
ed for hydrazine, unsymmetrical dimethylhydrazine, and monometh- 
ylhydrazine. 
Keywords: chemical effluents; toxic materials; accidents; waste dis- 
posal; plants; animals; aquatic ecosystems; missiles; terrestrial ecosys- 
tems; hydrochloric acid; aluminium oxides; aerosols; hydrazine; tox- 
icity; air pollution; water pollution. 

20010 Acute Fish Bioassay. Fisher, J.W. (USAF Aerospace 
Medical Research Lab., Wright-Patterson AFB, OH, 45433). Project 
number: 6302-04-18. Supported by: Air Force Aerospace Medical 
Research Lab., Wright-Patterson AFB, OH (USA). Funding: DOD. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objective is to determine the water pollution potential of 
aircraft fuels and lubricants, missile propellants and their exhaust 
products, and other Air Force materials that if in sufficient quantity 
could result in significant detrimental effects on the environment. 
Transient physiological changes in organisms and toxic effects up to 
fish kills can serve as indices of potential pollution of the aquatic 
environment. The results of these studies will serve as a data base 
upon which environmental impact statements and assessments can be 
made as they apply to weapon systems using these chemicals espe- 
cially where they may possibly enter an aquatic environment. The 
approach utilizes experimental concepts developed in water pollu- 
tion technology and fisheries biology. The applied conditions of 
these operational A F  compounds and the types of test organisms to 
be utilized determine the methodology for experimentation. Propel- 
lant bioassays accomplished with guppies will be repeated using the 
fathead minnow currently and other fish species subsequently. The 
acute toxicity of hydrazine, UDMH, aerozine-50 and MMH, respec- 
tively, will be determined. Following the determination of acute 
toxic levels of these important compounds, the efficacy of various 
chemicals will be evaluated relative to reversing or reducing the 
toxicity to fish life. 
Keywords: fishes; bioassay; aviation fuels; lubricants; water pollution; 
missiles; exhaust gases; hydrazine; toxicity; hydrocarbons. 

20011 Bioassay in Soil ~ i c roo r~an i sms .  London, S.A. (USAF 
Aerospace Medical Research Lab., Wright-Patterson AFB, OH, 
45433). Project number: 6302-04-19. Supported by: Air ForcenAero- 
space Medical Research Lab., Wright-Patterson AFB, OH (USA). 
Funding: DOD. . 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objective is to utilize microbial systems for evaluating the 
potential environmental impact of various materials used in Air 
Force operations, such as missile propellants, aircraft fuels and 
lubricants, and other substances used in consequential amounts that 
could have acute and/or chronic environmental effects. Mcrobial 

cultures isolated from soil samples will be investigated concerning 
their responses to both acute and chronic exposure to potential 

#environmental pollutants. Responses to be evaluated will include 
growth kinetics, bacteriocidal/bacteriostatic effect, physiological 
changes, genetic (mutation) effects, pollutant degradation or Sccu- 

.mulation. This effort will establish no-effect levels for single and 
multiple cultures and will serve as both a laboratory test system and 
a means of predicting potential environmental consequences of inad- 
vertant intrusion in soil and water of Air Force matenals.. 
Keywords: bioassay; soils; microorganisms; propellants; environmen- 
tal impacts; biological~indicators; sensitivity; water pollution; land 
pollution. 

20012 Evaluation of Efficiency of Juvenile Bypass Systems. 
Mains, E.M. (Corps of Engineers, Portland, OR, 97209). Supported 
by: Corps of Engineers, Washington, D C  (USA). Office, Chief of 
Engineers. Funding: DOD. 
Related energy source: hydroelectric(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The purposes of this program are to determine effectiveness 
of turbine-gatewell juvenile bypass systems completed and operating 
at existing hydro projects, and to develop criteria for new slots and 
ice-trash sluiceways to permit trapped juvenile salmonids to escape. 
At other locations, special conduit systems have been installed to 
accomplish the same purpose. An evaluation of these systems to 
determine super saturated gases and to determine the relative safety 
of each system to fish passing through them is in progress. A report 
will be prepared in FY 1980. 
Keywords: hydroelectric power plants; fish passage facilities; oper- 
ation; salmon; safety; entrainment; hydraulic turbines; efficiency. 

20013 Air Pollution Control Guidance for Anny Boilers and 
Incinerators. Mikucki, W. (U.S. Army, Construction Engineering 
Research Lab., P.O. Box 4005, Champaign, IL, 61820). Project . 
number: 4A762720A896-026. Supported by: Corps of Engineers, 
Washington, DC (USA). Office, Chief of Engineers. Funding: DOD.. 
Related energy source: Coal(75); oil and gas(25) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective of the work is to provide technical and eco- 
nomic guidance for planning, design, construction, operation, and 
maintenance of air pollution control systems at Army installations. 
Investigations are conducted to provide information on Army 
emittes and compliance status, and develop rational fuel strategies, 
boiler modifications and abatement technology to provide an inte- 
grated air pollution control capability. Draft interim guidelines for 
technical and economic selection of air pollution control devices has 
been prepared. 
Keywords: air.pollution control; incinerators; furnaces; sulfur diox- 
ide; maintenance; design; construction; operation; planning. 

20014 Oil Pollution Control at Military Installations. Fileccia, 
R.I. (Army Construction Engineering Research Lab., P.O. Box 
4005, Champaign, IL, 61820). Project number: 4A762720A896-009. 
Supported by: Corps of Engineers, Washington, D C  (USA). Office, 
Chief of Engineers. Funding: DOD. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objectives are to assess the source, magnitude and nature 
of POL contaminants discharged at military installations and to 
evaluate processes and methods for control of this contamination. 
Sources and magnitudes of discharges are identified, methods for 
control are evaluated, and guidelines will be published for use by 
facility engineers. Preliminary design and guidelines for POL control 
from tactical/combat vehicle maintenance facilities have been pub- 
lished and field tests have been initiated. 
Keywords: petroleum; pollution control; military facilities; environ- 
mental impacts; vehicles; exhaust gases. 
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33000 Evaluate Fibrous Aerosol Monitor and Personal Fiber 
Counter. Baron, P.A. (National Inst. for Occupational Safety and 
Health, 4676 Columbia Parkway, Cincinnati, OH, 45226). Project 
number: 484. Supported by: National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA). Funding: EPA-$75,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective of this project is to evaluate instruments f o ~  
determining compliance with OSHA asbestos standard. Three instru. 
ments will be evaluated. The Fibrous Aerosol Monitor (GCA Corp) 
will be field tested at locations where OSHA personnel are making 
inspections. The Magiscan image analysis system (Vickers Instru- 
ments) will be purchased and evaluated as a reference instrument for 
the NIOSH asbestos counting method. The Rapid Fiber Evaluation 
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System (Vickers Instruments) will be evaluated as a rapid screening 
instrument for analysis of filter samples. 
Keywords. asbestos; monitoring; fibers; filters; measuring instruments; 
us osha. 

33001 Mortality, Morbidity and IH  Study of Oil Shale Workers. 
Costello, J. (National Inst. .for Occupational Safety and Health, 944 
Chestnut Ridge Road, Morgantowli, WV, 26505). Project number: 
189. Contract: 210-77-0027. Supported by: National Inst. for Occupa- 
tional Safety and Health, Morgantown, WV (USA). Funding: EPA- 
593.00. - . - , - - - 
Related energy source: oil shale(100) R and D categories: Epidemi- 
ological studies. 

The purpose of this prnject is to determine the health effects, 
if any, of occupational exposure to shale oil. The study cohort is 
made up of 713 men who worked at the Anvil Points Oil Shale 
Retort from 1948 to 1977. .The study is divided into a mortality 
study, a morbidity study, and an industrial hygiene component. The 
mortality study will compare mortality patterns among the shale oil 
workers with an appropriate control group from the states of Colo- 
rado and Utah. The morbidity study will compare the morbidity 
patterns of 326 oil shale workers with a control group of 326 coal 
miners from the Colorado Plateau. A job history, respiratory ques- 
tionnaire, and dermatological examination will be given Lo each of 
the people in the two groups. Special attention will be given to age, 
race, smoking, skin complexion, years on the Colorado Plateau, and 
time spent in outdoor activities. The industrial hygiene portion of 
this study involves workshops, health hazard evaluations of oil shale 
facilities and cooperative work with people in the Estonian Republic 
of the USSR who are engaged in oil shale health research. 
Keywords: oil shale industry; personnel; mortality; health hazards; oil 
shales; colorado; utah; medical surveillance. , 
33002 Mortality and Industrial Hygiene Study of Workers Ex- 
posed to Sulfuric Acid. (Enviro Control, Inc., One Central Plaza, 
11300 Rockville Pike, Rockville, MD, 20852). Project number: 
VMH-E21-579. Contract: CDC-210-78-0102. Supported by: National 
Inst. for Occupational Safety and Health, Cincinnati, OH (USA). 
Funding: EPA-$172,000. 
Related energy source: CoaI(100) R nnd D categories: Epidemiolog- 
ical studies. 

The purpose of this project is to conduct a historical prospec- 
tive mortality study of workers exposed to sulfuric acid mist. Al- 
though the acute dangers of sulfuric acid, e.g., corneal injuries and 
mucous membrane irritation, are well recognized, the only chronic 
effect documented to date is corrosion of tooth enamel. There have 
been very few epidemiologic studies of sulfuric .acid exposed work- 
ers, and none that have examined their mortality, despite the fact 
that about 30 million tons are produced annually in the US and that 
about 200,000 workers have potential exposure. The public is also 
exposed because sulfur dioxide, a common air pollutant, partially 
oxidizes in the atmosphere and on respiratory tissue to sulfuric acid. 
The historical prospective method of examining mortality will be 
utilized 'to follow workers who were exposed at least 6 months to 
sulfuric acid and who worked between 1940 and 1960. Cause- 
specific comparisons will be made to US death rates adjusted for 
age, calendar time, sex, and race. 
Keywords: sulfuric acid; health hazards; mortality; personnel; occu- 
pational safety; chronic exposure; human populations; epidemiology. 

33003 Industrial Hygiene Study of Insulation Material Workers. 
(Enviro Control, Inc., One Central Plaza, 11300 Rockville Pike, 
Rockville, MD, 20852). Project number: VMH-E21-582. Contract: 
210-78-0081. Supported by: National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA). Funding: EPA-$149,000. 
Related energy source: conservation(100) R and D categories: Epide- 
miological studies. 

Members of the insulation trade have long been noted to 
experience excess mortality due to malignant and non-malignant 
respiratory diseases. Much of this observed disease has been attribut- 
ed to asbestos fiber exposures; however, the hazards associated with 
many of the other insulation materials used are unknown. The 
purpose of the proposed research is to determine quantities of the 
various insulation materials used in the U.S., end use categories for 
these materials, number of workers potentially exposed to each 
material, and probably exposure levels. Exposure levels to the most 
commonly used materials will be determined through industrial 
hygiene surveys. As of this date, a literature review has been 
performed, and a tripartite review meeting of representatives from 
industry, labor, and government was held. Polyurethane and urea 
formaldehyde foams have been Selected as the materials for study. 
Keywords: thermal insulation; fibers; inhalation; personnel; health 
hazards; occupational diseases; risk assessment; respiratory system 
diseases; epidemiology. 

33004 Industrial Hygiene Study of Solar Energy Component 
Manufacture. (PEDCO-Environmental, Inc., 11499 Chester Road, 
Cincinnati, OH, 45246). Project number: VMH-E22-583. Contract: 

CDC-210-78-0059. Supported by: National Inst.. for Occupational 
Safety and Health, Cincinnati, OH (USA). Funding: EPA-$148,000. 
Related energy source: soIar(100) R and D categories: Epidemiolog- 
ical studies. 

A new technology which will be playing an increasing role in 
meeting this country's needed energy demands will be in the utiliza- 
tion of solar energy photovoltaic cells for direct conversion of 
sunlight to electricity. This project is designed to characterize those 
processes, and industrial hygiene concerns related to the manufac- 
ture of photovoltaic devices. The essentials of this study are detailed 
in the contract with PedCo Environmental as performing three 
tasks: (1) literature search, review, and recommendations for facili- 
ties to study; (2) industrial hygiene walk-through surveys of manu- 
facturing facilities making photovoltaic arrays and of base materials 
unique to photovoltaic manufacture; and (3) in-depth industrial hy- 
giene surveys"in selected facilities. An in-depth literature review of 
the process materials and toxicology of the process materials has 
been performed. Existing standards of exposure limits are provided 
when available. 
Keywords: photovoltaic cells; manufacturing; toxic materials; toxic- 
ity; occupational safety; health hazards; safety; manufacturers. 

33005 Industrial Hygiene Study of Petroleum Refineries. 
(Enviro Control, Inc., One Central Plaza, 11300 Rockville Pike, 
Rockville, MD, 20852). Project number: VMH-E22-584. Contract: 
CDC-210-78-0082. Supported by: National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). Funding: EPA-$272,000. 
Related energy source: oil and gas(100) R and D categories: Epidemi- 
ological studies. 

Petroleum refineries in the U.S. process crude oil into ap- 
proximately 3 x lO/sup 6/ m/sup 3//day of refined products. By 
definition refinery activities start with crude oil storage and termi- 
nate with storage of the refined products. There are approximately 
250 refineries in the U.S. employing about 100,000 production work- 
ers. Refineries range in size from 500 to over 64,000 m/sup )//day 
with the average refinery processing 6900 m/sup 3//day. Over 3000 
different chemical compounds may be present in crude petroleum 
with additional compounds being formed during the refinery proc- 
ess. Since the health effect to refinery workers from these chemical 
compounds has not been well defined, toxic and carcinogenic chemi- 
cals may be present in the working environment during the refinery 
of crude petroleum. A program is being conducted to identify and 
quantify worker exposure to potentially hazardous agents in refiner- 
ies and to provide baseline data which may be used to assure safe 
and healthful working conditions in the petroleum refineries. Project 
objectives will be achieved by conducting an in-depth industrial 
hygiene characterization of worker environments in selected refiner- 
ies, at selected unit operations, and/or within selected job classifica- 
tions with information obtained in comprehensive industrial hygiene 
surveys. As of this date, laboratory analysis of samples collected 
during the industrial hygiene surveys is in progress. 
Keywords: petroleum refineries; working conditions; toxic materials; 
safety; monitoring; health hazards; personnel; pollution control. 

33006 Mortality Study of Workers Exposed to Small Fibrous 
Glass. Bayliss, D.L. (National Institute for Occupational Safety and 
Health, 4676 Columbia Parkway, Cincinnati, OH, 45226). Project 
number: VMH-E22-585. Supported by: National Inst. for Occupation- 
al Safety and Health, Cincinnati, OH (USA). Funding: EPA-$22,000. 
Related energy source: general sclence(100) R and D categories: 
Epidemiological studies. 

In order to evaluate if there is excess mortality of malignant 
respiratory disease in workers exposed to fibrous glass ranging in 
size 1 to 3 mu in diameter, NIOSH has initiated a retrospective 
cohort mortality study of workers exposed to such fibers in a flame 
attenuation process that existed in the 1940s. This study supplements 
an earlier retrospective cohort mortality study on the same plant that 
showed increased mortality of non-malignant respiratory disease. 
The population of the previous study was generally exposed to fibers 
greater in diameter (e.g., > 3 mu) than have been shown to be 
carcinogenic in man or animals and therefore the present study was 
deemed warranted to evalute the small fiber diameter exposures. T o  
date, records of 2,000 employees have been obtained and vital status 
ascertainment completed. In order to determine whether the worker 
group exposed to the small diameter fibrous glass particles suffer 
from unusual cancer mortality, a matched control group has been 
selected from the non-exposed segment of the worker population at 
the above plant. A final report is being completed. 
Keywords: personnel; mortality; fiberglass; inhalation; occupational 
diseases; epidemiology; respiratory system diseases; carcinomas; 
health hazards; glass industry. 

33007 Criteria for Occupational Safety and Health Standards: 
RF/Microwave. Cleveland, R.F. Jr. (Equitable Environmental 
Health, Inc., 6000 Executive Blvd., Rockville, MD, 20852). Support- 
ed by: National Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA). Funding: EPA-$261,000. 
Related energy source: nuclear fusion(100) R and D categories: Epide- 
miological studies. 
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Criteria for recommended occupational safety and health 
standard:: are being developed for RF/microwave radiation, includ- 
ing the energy application of the transmission to earth of solar 
energy collected in space. Criteria are based on available world-wide 
literature, and data that have been generated and collected by 
Federal agencies (EPA, DOE, DOD, DHEW, FAA, VA, NASA). 
Draft documents have received extensive external and internal 
review and update and most of the comments have been incorporat- 
ed into the documect where appropriate. The document is presently 
being finalized. 
Keywords: microwave radiation; occupations; standards; health haz- 
ards; safety standards; biological effects; electromagnetic fields; elec- 
tromagnetic radiation. 

33008 Criteria for Occupational Safety and Health Standards: 
Coal Liquefaction. Woods, G.R. (JRB Associates, 8400 Westpark 
Drive, McLean, VA, 22101). Contract: 210-78-0017. Supported by: 
National Inst. for Occupational Safety and Health, Rockville, M D  
(USA). Funding: EPA-$332,000. 
Related energy source: Coal(100) R and D categories: Epidemiolog- -. . . - 
ical studies. 

The Criteria for a Recommended Standard ... Occupational 
Exposures in Coal Liquefaction Plants has been revised as an Occu- 
pational Hazard Assessment for Coal Liquefaction Plants. The new 
re ort contains a critical review of available health literature and 
information. It also identifies and recommends work practices, engi- 
neering controls, medical surveillance, and exposure monitoring for 
reducing the risks of adverse health effects to workers. The assess- 
ment does not have any recommendation for promulgation of stald- 
ards for occupational ex osures in coal liquefaction plants. 
Keywords: occupationaP safety; health hazards; coal liquefaction 
plants; standards; risk assessment; medical surveillance; nionitoring; 
personnel. 

33009 Morbidity and I H  Study of Workers Exposed to Sulfur 
Oxides and Nitrogen Oxides. Gamble, J.F. (National Inst. for Occu- 
pational Safety and Health, Morgantown, WV, 26505). Project 
number: VKL E21-170. Supported by: National Inst. for Occupa- 
tional Safety and Health, Morgantown, WV (USA). Funding: EPA- 
$22 1,000. 
Related energy source: general science(100) R and D categories: 
Epidemiological studies. 

The p p @  of this study is to develop dose-response rela- 
tions of bot an cute and chronic nature for the various species of 
sulfur and nitrogen compounds in support of health standards devel- 
opment. The two essential interdependent parts of this study are the 
measurement of dose and of response. A measure of environmental 
dose will be obtained by personnel sampling for the compounds 
under investigation. Measurement of worker response include a 
questionnaire on demographic variables and respiratory symptoms, 
chest x-rays, and pulmonary function. A sample of the workers will 
be tested before and after work for changes In pulmonary function. 
Environmental measures will be taken :oncurrently. Levels of expo- 
sure that produce chronic effects will be estimated from total work 
history and environmental sampling at the time of the medical 
survey. Data collected from 5 salt mines showed a slight association 
of changes in pulmonary function over the shift with NO2 concen- 
trations. Data from over 200 workers exposed to H2S04 mist and 
controls is now being analyzed. Data on over 300 workers exposed 
to diesel exhaust has been collected. 
Keywords: sulfur oxides; nitrogen oxides; health hazards; standards; 
occupational safety; working conditions; chronic exposure;. nitrogen 
dioxide; diesel engines; exhaust gases; personnel; medical surveil- 
lance. 

33010 I H  Study of Coal Gasification Plants. Telesca, D. (Enviro 
Control Inc., 11300 Rockville Pike, Rockville, MD, 20852). Project 
number: VKPE22215. Contract: 210-78-0090. Supported by: National 
Inst. for Occupational Safety and Health, Morgantown, WV (USA). 
Appalachian Lab. for Occupational Safety and Health. Funding: 
HEW-$330.000. ' 

Related energy source: Coal(90); oil and gas(l0) R and D categories: 
Health protection, safety, and industrial hygiene. 

This contract includes an in-depth industrial hygiene charac- 
terization of worker environments in two types of coal gasification 
facilities, one hi-Btu and one lo-Btu. Each plant project will be 
divided into three tasks. Task I includes a literature search, pilot 
plant walk-through, grab sampling, lahoratory analysis. docun~el~la- 
tion and description of work placcs and a report of study proposal to 
the project officer. Task 11 includes qualitative area, personnel, and 
hulk sampling, lilhoratory analysis, documentation of results, and 
preparation of a sampling protocol for Task 111. Task 111 includes 
quantitative detailed industrial hygiene monitoring, sample analysis. 
and determinatio~~ of right-hour daily time-\\~ciglitecl average and 
peak co~~centratioi~s of I>oterlliaIly hazardous suh.;tarlces. 
Keywords: coal gasificalion plilnts; induslrial ~~letlicine; urorkir~g con- 
ditions; fuel gas; hy-protlucls; gaseolts wastes: liquid \vast~.s; chemi- 
cal effluents; emission: clien-~ical c n n l p o s i ~ i ~ ~ ~ ~ ;  c;lrcinogens; health 
h:~zards; hydrocarho~~s; inhalalion; sampling: pt~llution control. 

33011 Study of Coal Liquefaction Processes. Telesca, D. (Enviro 
Control Inc., 11300 Rockville Pike, Rockville, MD, 20852). Project 
number: VKP E22-225. Contract: 210-78-0101. Supported by: Nation- 
al Inst. for Occupational Safety and Health, Morgantown, WV 
(USA). Appalachian Lab. for Occupational Safety and Health. Fund- 
ing: EPA-$369,000. 
Related energy source: Coal(90); oil and gas(l0) R and D categories: 
Health protection, safety, and industrial hygiene. 

The objective is to perform an in-depth industrial hygiene 
characterization of worker environments in four coal liquefaction 
plant facilities. The study will address coal liquefaction products, 
processes, and material containment methods;worker exposures and 
locations for industrial hygiene surveillance during commercial plant 
operations. The approac6 involves performing :he following-four 
tasks. Task I includes a detailed literature search, analytical methods 
development and verification, walk-through surveys and develop- 
ment of a study protocol. Task I1 includes the survey of the first 
plant as a test of the protocol. Task 111 is the detailed study of three 
liquefaction plants and Task IV is the preparation of a final report. 
Identification of liquefaction process health hazards in the develop- 
mental phase of the technology will provide information to assess 
current and future health hazards and to provide information for 
health protection design considerations. 
Keywords: coal liquefaction plants; working conditions; health haz- 
ards; industrial medicine; hydrocarbons; carcinogens; mutagens; 
emission; particles; inhalation; safety; personnel. 

33012 Evaluate Passive Organic Vapor Monitors. Perkins, J.A. 
(Univ. of Utah Research Inst., 520 Wakara Way, Salt Lake City, UT, 
84108). Project number: 484. Contract: 210-78-0115. Supported by: 
National Inst. for Occupational Safety and Health, Cincinnati. OH 
(USA). Funding: EPA-470,000.' 
Related energy source: general science(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The objectives of this program are to discover performance 
capabilities and limitations of commercially available passive organic 
vapor monitors and to make recommendations based on the findings 
of this study for the use of passive organic vapor monitors in 
sampling and analysis. The approach involves a series of experiments 
comprising a statistically designed testing protocol to experimentally 
determine the effects, on monitor performance, of the following: 
contaminant, concentration of contaminant, length of sampling, am- 
bient temperature and humidity, face velocity, sample storage, and 
mixtures of contaminant. The testing is still on-going. 
Keywords: vapors; organic compounds; monitoring; sampling; gas 
analysis; testing; measuring instruments; testing; performance; hydro- 
carbons; personnel dosimetry; comparative evaluations. 

33013 uv-VIS Dosimeter. Breuer, G.M. (National Institute of 
Occupational Safety and Health, Robert A. Taft Laboratories, 4676 
Columbia Parkway, Cincinnati, OH, 45226). Project number: 484. 
Supported by: National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA). Funding: EPA-$10,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

This project was designed to begin development and evalua- 
tion of prototype personal monitors for exposure to ultraviolet light. 
Currently available chemical actinometers and solid-state electronic 
transducers would be used to give an integrated measure of incident 
ultraviolet intensity. Five prototype monitors were built, including 
two direct-reading electronic monitors using solid-state photodiodes. 
One chemical system shows good sensitivity and selectivity for the 
300 to 400 nm region and is being further developed. The direct- 
reading monitors show good sensitivity for the 200 to 315 region and 
human skin response, but additional work, now in progress, is 
required to eliminate response to unwanted radiation. 
Keywords: ultraviolet radiation; monitoring; measuring instruments; 
design; transducers; sensitivity; design; readout systems; display de- 
vices. 

33014 Automated Personal Sample Fiber Counter. Baron, P.A. 
(National Inst. for Occupational Safety and Health, 4676 Columbia 
Parkway, Cincinnati, OH, 45226). Project number: 484. Supported by: 
Notional Inst. for Occupatio~~al Safety and Health, Cincinnati, OH 
(USA). Funding: EPA-4134,000. 
Related energy source: conser\~ation(IOO) R and D categories: Pollut- 
ant measurements trchnology. 

AII instrument is being developed and tested to provide rapid 
screening of filter siln~ples for asbestos fihers. The principle of 
detection involves evaluating the light scattering pattern from indi- 
\,idual particles on a filter to determine whether they are fibrous. 
Krywods: fihers; asbestos; filters; monitoring; visible radiation; light 
sc:utering; pattern recognition. 

33015 Test nnd Evaluate I'ortslilc hlicrowove Syectri~n~ctric Ana- 
lyzer. Hi~ron. P.A. (National Inst. for Occupational Safety slid 
tlealth, 4676 Columhi:~ Park\\lay, Cincinnati. OH, 45226). Yrojcct 
nnnlher: 484. Contract: IA77-17. St~pportad by: Nntiol~al Inst. for 
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Occupational Safety and Health, Cincinnati, OH (USA). Funding: 
EPA-$208,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The portable microwave gas analyzer developed by LLL was 
evaluated for use in industrial hygiene field work. Performance 
parameters and factors governing reliable field use were considered. 
The device represents a step forward in the use of the sensitive and 
extremely selective microwave absorption technique for these appli- 
cations, but several differences and recommendations for second 
generation improvements on them were noted. The weight (37 kg 
plus vacuum pump) is greater than desirable. An improvement in 
temperature stabilization of the Gunn diodes was suggested and 
carried out by LLL. A much improved sampling pump (34 times 
greater flow with 30 times less power drain) was installed.,A second- 
generation instrument is now being built by Martin-Marietta Corpo- 
ration with US Army funding. 
ICeywords: gas analysis; microwave equipment; absor tion; weight; 
pumps; sampling; transport; nitrogen compounds; iydrocarbons; 
modifications; reliability; measuring instruments; vapors; gascs. 

33016 Mortality and IH  Study of Workcrs in Coal-Fired Power 
Plants (TVA). Waters, T.D. (TVA, Division of Medical Services, 
Room 139, Patten Towers, Chattar~cjoga, TN, 37401). Project 
number: 238. Supported by: National Inst. for Occupational Safety 
and Health, Morgantown, WV (USA). Funding: EPA-$634,000; 
TVA-$58,000. 
Related energy source: CoaI(100) R and D catcgories: Health protec- 
tion, safety, and industrial hygiene. 

The primary purpose of this study is to measure the mortality 
of specified study groups of employees of the Tennessee Valley 
Authority (TVA) in potentially hazardous occupations (determined 
by i~~dustrial hygiene survey) relative to control groups of TVA 
employees in other lines of work. The effects of age, sex, race, 
incomc level, and cigarette smoking would he minimized on these 
comparisons. A second purpose is to determine the mortality experi- 
ence of a large heterogeneous work force in an establishccl energy 
producing.industry in order to use the findings for comparisons with 
u'tlier ways of producing electric energy. A third purpose is to 

ing from exposure to either agent alone. This project has four 
specific objectives. The first is to determine if combined exposure to 
diesel exhaust and coal dust changes the incidence of neoplastic 
disease as compared with controls and to exposure to each alone. 
The other three objectives are investigation of pulmonary damge, 
immune potential, and mutagenic potential of combined exposure to 
coal dust and diesel exhaust and each agent alone in comparison to 
control populations. An estimated 26,700 workers in 385 under- 
ground metallic and nonmetallic mines are potentially exposed to 
diesel emissions. Results to date include completion of the inhalation 
exposure facilities. Atmospheric characterization will be pcrformed 
during first quarter of FY 80; animals will be introduced into the 
experimental atmospheres in second quarter of FY 80. 
Keywords: diesel engines; exhaust gases; coal mines; dusts; carcino- 
genesis; health hazards; miners; exposure chambers: inhalation; labo- 
ratory animals; lungs; pathological changes; immune rci~ctions; muta- 
genesis; synergism. 

33019 Insulating Materials: Long-Term Inhalation Effects. 
Mitchell. R.I. (Battelle Columbus Labs., 505 King Street, Columbus, 
OH, 43201). Project number: HCL 525-J-4726x. Contract: 210-78- 
0037. Supportcd by: National Inst. for Occupatior~al Safety and 
Health, Cincinnati, OH (USA). Funding: EPA. 
Related energy source: general scicncc(100) R t~ntl L) categories: 
13iologic;1l effects of pollutants in experimental systems. 

With the increased cnlphasis on energy conservation, there 
has becn an increase in the usage of fibrous glass products for 
thermal insulation. This has led to an increase in the exposure both 
environmentally as well as occupationally. Animal tests in which 
glass fibers have been introduced into the pleura of rats have shown 
that, depending upon the size of the glass fibcrs, a moderately high 
incidence of mesotlielionlns can be produccd. Similar tcsts with 
asbestos have produced a higher percentage of mesothcliomas. Thc 
objective of the program is to conduct a long-term, low-Ievcl 
inh:tlation study of glass fibers of know11 size in order to determine 
the adequacy of current OSHA star~dards. 
Keywords: thermal insulatio~~; fiberglass; inhalation; monkeys; rats; 
exposurc charnbcrs: chronic cxpohure; lungs; ncoplasms; c :~rc i~~o-  
genesis; s:~fcty stand;~rds; sizc. 

measure the prevalence of early retircmcr~t due to disahility nmong 
- 

employees in potentially hazardous occupatiolls compareJ to em- 33020 Evaluation of Hespiretory Protection in Coal Yrepnrati~~n 
ployees not exposed to these hazards. A pilot study to determirlc the i'lnnts. Evans. J. (E~l\liroCo~ltrol, I~lc., 11300 Kockvillc I'ikc. Rock- 
DroDer way to abstract data for the mortality study has been corn- ville, MD, 20852). I'roject number: VQC K31-432. C~~ntract:  210-78- 
bleied. Industrial hygiene measurements o f  oxides of sulfur and 0085. Supported by: Natiorlnl Inst. for Occupational Safcty a1111 - nitrogen have hecn done. A tape containing data on workers on Henltll, Cinci~ln:~ti, OH (USA). Funding: EPA. 
whom NIOSH is to determine vital status has heen received. Order- Re1:lted cnrrgy source: Coal(lW) H and D categories: Iliologic;~l 
ing of death certificates of known deceased persons has begun. 
Keywords: fossil-fuel power plants; ter~nessce valley authority; per- 
sonnel; mortality; occupational safety; experiment pl:incling; coal; 
petroleum; chemical effluents. 

33017 Develop Performance Specifications for Personal Aerosol 
Monitors. Rajendran, N.; Tillery, M.I. (IIT Research Inst., Chicago, 
IL, 60616). Project number: 484. Contract: 2 10-78-0092. Supported by: 
Nutionnl Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA). Funding: EPA; NIOSH-$318,000. 
Related energy source: general science(100) R and D categories: 
k'ollutant measurements technology. 

The objective of the project is to evaluate the aerosol collec- 
tion characteristics of pcrsonal aerosol samplers; the project is divid- 
ed into two parts. The first part which is being done under contract 
is developing a computer model that can be used to estimate the inlet 
efficiency of a wide variety of inlets under a number of different 
conditions. The computer model has been developed and the final 
report is being revised for final submission. The second part of the 
project is an experimental determination of the sampling efficiency 
of two commonly used personal aerosol sampling devices. The 
sampling efficiency is heing determined as a function of inlet geome- 
try, air flow rate, and sampling angle relative to the air flow. The 
experimental work is completed and the final report is being written. 
The experimental data will be compared to the results obtained from 
the model when the data are available. A set of sampling recommen- 
dations for the use of personal samplers will be developed from the 
results of the model and the experimental data. 
Keywords: personnel; aerosol monitoring; measuring instruments; 
samplers; aerosols; efficiency; sampling; design; performance. 

33018 Diesel Exhaust/Cod Dust Animal Exposure Studies. Hin- 
ners, R.G. (EPA, Health Effects Research Lab., 26 W. St. Clair 
Street, Cincinnati, OH, 45268). Project number: EPA-79-R-X0330-I. 
Contract: IA-79-3. Supported by: National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Biological effects of pollutants in experimental systems. 

The potential health hazards of the introduction of diesel- 
aowered vehicles into coal mines are unknown. Accordinelv. 

effccts of pollutants ill expcri~ncntal systenls. 
The contract is a three-phase project to measure tvorkers' 

respirable hazards and protection in coal preparation plants and 
surface nlincs. The first phase is the selection of 10 facilities ctnd 
obtaining written permission from each facility's mnnagclnent to 
perform the study. l 'he second phase is the development of the study 
protocol to be employed in 10 field trips. The protocol i~lcluclcs 
characterization of dust and chemic:tl vapors by unit process (size, 
concentration, and analysis): observations of workers near the unit 
process (number, time, ancl use of resf)irator); evaluation of respira- 
tor program; and quantitative measuring of respirator fit. The third 
phase is the field work at the sites selected in Ph;~se I using the 
protocol developed in Phase 11. Phase I and I1 have heen completed; 
Phase Il l  has resulted in H field trips as of February 11. 1980. 
Keywords: coal mines: surface mining; coal preparation plants; occu- 
pational safety; working conditions; health hazards; dusts; vapors; 
chemical composition; respirators; evaluatio~~. 

33021 Control Technology for Coal Gasification and Liquefac- 
tion. Telesca, D.R. (Enviro Control. Inc., One Central Plaza, 113tX) 
Rockville Pike, Rockville, MD, 20852). Project number: 2 10-78-0084. 
Contract: 210-78-0084. Supported by: National Inst. for Occupational 
Safety and 1Iealth. Cincinnati, OH (LISA). Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The objectives of this project are to: ( I )  document and 
evaluate effective engineering control technology used by the coal 
conversion industry to minimize worker exposure to harmful chemi- 
cal and physical agents: (2) assess monitoring devices and work 
practices used to reduce worker exposures: (3) document personal 
protective equipment used by workers; and (4) determine research 
needs for new control technology. About 20 to 30 plant surveys will 
be made of engineering control systems at coal conversion plants, 
analogous industries, and architecturaVengineering firms. T o  date 
about 12 surveys have been completed. 
Keywords: coal gasification plants; coal liquefaction plants; person- 
nel; monitoring; safety engineering; occupational safety. 

33022 Portable XRF Analyzer. Rhodes, J.R. (Columbia Scientif- 
ic Industries. 11950 Jollyville Road. P.O. Box 9908. Austin, TX. 

~ I O S H  needs to conduct toxicological studies on animals incoG6- 78766). Project number: 484. Contract: AC05-77EV05464. Supported 
rating combined exposure to diesel exhaust and coal dust. Pathologic by: Department of Energy, Washington, D C  (USA). Office of 
changes from such combined exposures may differ from those result- Health and Environmental Research. Funding: EPA. 
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Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

A contract was awarded to Columbia Scientific Industries in 
September 1977 to develop and construct two prototype x-ray 
fluorescence analyzers. NIOSH provided DOE funds under inter- 
agency funds to obtain two additional prototypes. The instrunlent is 
intended to be a self-contained, portable field instrument capable of 
analyzing filter samples for 25 elements of concern to industrial 
hygienists. The prototypes are currently being assembled and labora- 
tory and field testing will commence when they are delivered. This 
type of analyzer will greatly improve information feedback of pollut- 
ant levels to the industrial hygienist and reduce the need for analyt- 
ical support facilities. 
Keywords. x-ray fluorescence analyzers; design; field tests; dusts; air 
pollution; elements. 

33023 Battery Evaluation of Personal Sampling Pump. Bicking, 
C.A. (Tracor, Inc., 1776 E. Jefferson Street, Rockville, MD, 20852). 
Project number: 484. Contract: 210-78-0090. Supported by: National 
Inst. for Occupational Safety and Health, Cincinnati, OH (USA). 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives of this work are to experimentally determine 
the effect of various environmental and use conditions on the mean 
cycle-life of rechargeable batteries; to determine, by survey, user 
experience with rechargeable batteries with emphasis on typical 
cycling of battery charge and on useful life; and to develop a set of 
recommendations relative to the use of rechargeable batteries in 
portable monitoring equipment. The laboratory approach is based on 
a full factorial experimental design including three levels of the 
following four variables: depth of discharge, rate of discharge, 
ambient temperature, and recharge rate. The pre-test and user 
survey have been completed while the main test is on-going. Any 
conclusions drawn at this time would be preliminary. The products 
of this contract will be a family of graphs which can be used to 
predict the behavior and life of batteries used in monitoring equip- 
ment, and a set of recommendations for the use of rechargeable 
batteries in portable monitoring equipment. 
Keywords: electric batteries; service life; research programs. 

33024 Assessment of Engineering Control Monitoring Devices. 
Bochinski, J.H. (Enviro Control, Inc., One Central Plaza, 11300 
Rockville Pike, Rockville, MD, 20852). Project number: 407. Con- 
tract: 210-79-0011. Supported by: National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The purpose of this project is to assess the availability and 
state-of-the-art of monitoring devices which have potential use in 
engineering control and exhaust recirculation systems. The first 
phase of the project will classify the monitors according to their 
operational characteristics and determine their suitability for use as 
control monitors. A guide for the selection of control monitoring 
equipment for a given application will be developed. Some in-plant 
evaluation of existing control monitoring systems will be made to 
assess their reliability and prompt the use of control monitoring 
equipment. The contract was awarded in October 1979. The first 
task of the contract has been completed and work is continuing. 
Keywords: reliability; availability; reviews; control systems; monitor- 
ing; air pollution monitors; exhaust recirculation systems; vehicles; 
design. 

33025 Development of a Prototype Gas Chromatograph. Angell, 
J. (Leland Stanford Jr. University, Stanford, CA, 94305). Project 
number: 484. Contract: 210-77-059. Supported by: National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA). Funding: 
EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The goals are to develop a highly specific, real time exposure 
monitor utilizing silicon etching techniques to make a microproces- 
sor controlled gas chromatograph which will be able to: (1) auto- 
matically sample the atmosphere around the person every minute for 
eight hours; (2) measure the concentrations of up to ten different 
vapors simultaneously to within 10% accuracy; (3) calculate and 
store the time-weighted-average and peak concentrations for each of 
the gases; (4) measure concentrations down to 10 ppM now and 
eventually maybe down to 1 ppM; (5) display stored concentrations 
upon demand; and (6) sound an alarm when any concentration 
exceeds a.predetermined value. Initial prototypes of the instrument 
will be delivered to NIOSH for testing in the spring of 1980. 
Keywords: air pollution monitors; design; gas chromatography; alarm 
systems; air pollution; aerosol monitoring. 1 

33026 Evaluate Control Technology for Diesel Powered Equip- 
ment in Undermound Mines. Freedman. R. (Bureau of Mines, 4800 
Forbes  venue, Pittsburgh, PA, 15213): ~rojiect number: 0-9277407- 
VOC-E31. Contract: IAA 79-17. Supported by: National Inst. for 

Occupational Safety and Health, Cincinnati, OH (USA). Funding: 
EPA. - -. .. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

A survey of several coal and noncoal mines will be made to 
obtain data on typical duty cycles for vehicles powered by diesel 
engines. The objective is to provide baseline numbers for calculation 
of integrated levels of significant contaminants at various mine 
locations. In addition, the data will be useful for assessing fuel and 
manpower requirements for productivity studies. The mining vehi- 
cles will include LHD's, locomotives; personnel transports, supply 
tractors, and shuttle cars. Representative mining operations will 
include room and pillar, bench, and blast and cave mining. A survey 

' 

of about 25 mines will be conducted in which time studies of the 
operating equipment will be made. The horsepower output of each 
vehicle will be estimated and, if possible, measured during each 
cycle. The calculated average power use will be correlated with 
emission levels,for several contaminants. 
Keywords: diesel engines; mining equipment; energy consumption; 
exhaust gases; underground mining. 

33027 Industrial Hygiene Characterization of Resource Recovery 
Industry. Mansdort, 2. (Midwest Research Inst., Kansas City, KS, 
641 10). Project number: 4856-L(9). Contract: 210-79-0013. Supported 
by: National Inst. for Occupational Safety and Health, Morgantown, 
WV (USA). Funding: EPA. 
Related energy source: conservation(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The resource recovery facilities operational or under con- 
struction in the U.S. are projected to replace in excess of 7% of the 
fossil fuels used for electric power generation. Previous assessment 
studies conducted in DRDS indicate the need for an in-depth occu- 
pational environment characterization of these facilities. Emphasis 
will be on airborne pathogens, toxic chemicals, physical agents 
(noise and heat primarily), and the nature and significance of particu- 
lates and gaseous emissions. The purpose of this contract is to more 
fully define occupational health problems in the resource recovery 
industry. Detailed occupational health assessments will be made to: 
quantify health problerns through an industrial hygiene survey; 
define necessary programs including the feasibility of a retrospective 
cohort mortality study, medical surveillance, including a cross- 
sectional morbidity study, pre-employment physical and periodic 
medical examinations; evaluate the feasibility and desirability of 
development of a criteria document; and recommend control proce- 
dures and areas for control technology development. 
Keyvords: resource recovery facilities; environmental effects; health 
hazards; noise pollution; pathogens; toxic materials; power genera- 
tion; feasibility studies; municipal wastes. 

33028 Energy Industrial Medical Protocol. Partridge, L.I. Jr. 
(Arthur D. Little, Inc., Acorn Park, Cambridge, MA, 02140). Proj- 
ect number: 239. Contract: 210-78-0100. Supported by: National, Inst. 
for Occupational Safety and Health, Morgantown, WV (USA). 
Funding: EPA. 
Related enerw source: CoaI(100) R and D categories: Health effects -- . . 
assessments. 

The following subprojects are included in the project: (1) 
summary of potential hazards associated with coal liquefaction and 
gasification as determined from literature review, extrapolation from 
analogous industries, and engineering theory; (2) summary of current 
medical programs at synthane, hygas, bigas, steam-iron gasification 
facilities and SRC, H-coal, clean coke, and synthoil liquefaction 
facilities; (3) recommendations for on-site acute care facilities; (4) 
development of standard occupational/medical history forms suit- 
able for medical and epidemiological uses; (5) development of stand- 
ard forms for recording worker exposure to hazards which are 
suitable for medical and epidemiological uses; (6) evaluation of aryl 
hydrocarbon hydroxylase activity as a useful screening tool to 
determine employees at high risk of developing lnng cancer follow- 
ing polynuclear aromatic hydrocarbon exposure; (7) development of 
a medical monitoring program tailored to unit operation specific 
hazards; (8) recommendations for a screening program to detect 
teratogenic effects of occupational exposures; and (9) recommenda- 
tions for follow-up of terminated, disabled, and retired workers. 
Keywords: coal gasification plants; coal liquefaction plants; coal 
preparation plants; health hazards; personnel; medical surveillance; 
industrial medicine; occupational diseases. 

33029 Recirculation of Exhaust Air Pilot Study. Holcomb, M. 
(Rexnord, Inc., 5103 W. Beloit Rd., Milwaukee, WI, 53201). Project 
number: 0-9277417 VQA E31. Contract: 210-78-001 1. Supported by: 
National Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA). Funding: EPA. 
Related energy source: conservation0 R and D categories: Health 
effects assessments. 

A pilot study is being conducted by contract to evaluate 
several air cleaners and return air contaminant monitoring devices in 
a welding exhaust system. The welding exhaust is being character- 
ized according to its particulate concentration, particulate chemical 
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composition, particulate size distribution, gaseous constituents and 
gaseous concentrations. The air cleaners will be evaluated by their 
ability to produce reliable low level outlet concentrations. The air, 
monitors will be evaluated for accuracy of measurement and sensi:: 
tivity for the range of concentrations and for the particular particle 
size in the air cleaner exhaust. Finally, the capital and operating cost 
on a volume flow basis will be determined for each air cleaner/ 
monitor combination tested. A two-stage, low voltage electrostatic 
precipitator has been tested and evaluated and an electrsnically 
augmented baghouse and aspirated cartridge filter are being tested in 
parallel. These air cleaners will be compared on the basis of cleaning 
efficiency, reliability and cost (capital and operating) upon comple- 
tion of testing. Air monitors being tested for use with particles are of 
the nephelometer type, beta attenuation type, piezoelectric type and 
optical tape sampling type. Gaseous monitors for carbon monoxide, 
ozone and oxides of nitrogen are also being evaluated. 
Keywords: air cleaning systems; air pollution control; particles; gas- 
eous wastes; welding; baghouses; carbon monoxide; ozone; nitrogen 
oxides; aerosol monitoring; exhaust gases. !. 

34000 Testing Compounds for Mutagenic Activity in a Meiotic 
Non-Disjunction Test in Neurospora crassa. Griffiths, A.J.F. (Univer- 
sity of British Columbia, Botany Department, CA, V6T 1W5). 
Project number: 263-77C-0604CC. Contract: 263-77C-0604CC. Sup- 
ported by: National Inst. of Environmental Health Sciences, Re- 
search Triangle Park, NC (USA). Funding: NIEHS-$17,000. p 

Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this research is to assay environmental 
chemicals for mutagenic activity in a meiotic non-disjunction test in 
Neurospora crassa. Two strains of Neurospora crassa have been 
developed with a series of genetics markers in each on Linkage 
Group I (LGI). When these two strains are crossed to each other 
and ascospores are plated (about IO/sup 6/ ascospores per cross)'on 
minimal medium, the only ones that can grow are disomic for LGI. 
The aneuploid condition is unstable and breaks down to form a 
heterokaryon composed of two (haploid) nuclear types representing 
the original disomic pair of chromosomes. This heterokaryon is 
called a pseudowild-type and segregates vegetatively into the two 
components; thus, pseudowild-type frequency is an index of the 
frequency of meiotic non-disjunction involving LGI in this orga- 
nism. Control platings (untreated crosses) have shown that spontane- 
ous non-disjunction frequencies are quite constant with an average 
value of 4.9 x IO/sup -5/, A total of 10 chemicals have been found 
which give significantly higher frequencies of non-disjunction than 
found in control crosses. In order to develop a truly comprehensive 
battery of tests for mass screening programs, we must be able to 
detect all classes of genetic alterations. No such assay exists for non- 
disjunction. Because of this we only have scanty evidence of chemi- 
cals which will cause non-disjunction. This is an important class of 
genetic alteration with regard to genetic disease in man. 
Keywords: mutagenesis; biological indicators; neurospora; meiosis; 
mutagens; mutatlons. 

34001 Chemical and Environmental Mutoge'n Studies Utilizing 
the Tradescantia Test System. Van't Hof, J. (Brookhaven National 
Laboratory, Upton, NY, 11973). Project number: ERP 1.3 ADG. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$175,000; 
EPA-$175,000. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: , 

Biological effects of pollutants in experimental systems. 
The primary objective of this program is to determine the 

feasibility of using the Tradescantia stamen hair system to detect the 
mutagenicity of gaseous and particulate air pollutants. Tradescantia 
was chosen because of the breadth of radiobiological data on the 
somatic mutation syste, the versatility and relative ease of handling 
experiliiental matcrinl, high sensitivity to both chemical and physical 
mutagens and its small number (12) of large chromosomes suitable 
for cytological analysis. Moreover it can be exposed directly to 
ambient air pollutants. The Tradescantia system is being utilized in 
applied studies (testing of new compounds) in both laboratory and 
field exposures although recent major efforts have been in field 
studies. New chemicals are being screened individually for mutagen- 
icity under laboratory conditions and facilities are being prepared to 
explore the possibility of synergistic reactions between mutagens. 
Applied studies have been extended into the field through the use of 
a Mobile Monitoring Vehicle (MMV) which has been fabricated and 
is undergoing field testing in high pollution areas throughout the 
country. Pollution site selection and field exposures are being carried 
out in collaboration with EPA. 
Keywords: tradescantia; mutagenesis; feasibility studies; biological 
indicators; mutagens; synergism; monitoring; mobility; mutations; 
gases; aerosols; particles; bioassay; mutagen screening. 

34050 Statistical Development of Multistage Carcinogenesis 
Models. Prentice, R.L.; Crump, K.S. (Fred Hutchinson Cancer 
Research Center/Louisiana Tech Univ., Seattle/Ruston, WA/LA, 
98104). Project number: RFP NIH-ES-77-22. Contract: NIH-ES-77- 
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22. Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$150,000. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The objective is to develop and evaluate statistical procedures 
for utilizing data f r h  animal tests conducted at high, often maxi- 
mum toleratid'dose rates to estimate carcinogenic risks at very low 
dose rates, such as might be encountered by humans in their daily 
environment. Under the Fred Hutchinson Cancer Research Center 
contract a variety of studies based on proportional hazards and 
accelerated failure time models will be initiated, including (I) the 
investigation of various multistage and multipath assumptions lead- 
ing to tumor incidence rates, (2) the adaptation of the use of cause 
specific hazard functions and cause specific regression coefficients to 
the estimation and extrapolation of dose effects in the presence of 
competing causes of death, and (3) the investigation of the use of 
censored data generalizations of Wilcoxin and log-rank test statistics 
in the derivation of estimators of dose effect coefficients. Under the 
Louisiana Tech University contract an application of Cox's life table 
method to the multistage model (for carcinogensis) will form the 
basis for extending an existing rocedure for analyzing dichotomous 
data so that time-to-tumor inkrmation can be utilized. With this 
approach hypothesis tests about the sha e of the dose response curve 
at low doses will be developed as welras procedures for obtaining 
point estimates and confidence intervals for the age-dependent risk 
of cancer at low dose rates. In the absence of relevant human data 
cancer risk estimates extrapolated from laboratory animal experi- 
ments will continue to have a major impact on regulatory decision- 
making policies. 
Keywords: carcinogenesis; statistical models; biological models; ani- 
mals; human populations; health hazards. 

34051 Statistical Analysis of Mutagencsis Testing Data. Margo- 
lin, B.H. (National Institute of Environmental Health Sciences, Re- 
search Triangle Park, NC, 27709). Project number: 201 ES 40005- 
02BB. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$30,000. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The long-term objective of this project is to develop appro- 
priate statistical techniques for the analysis of data arising from the 
Mutagenesis Testing Program. Focus has been on data from micro- 
bial test systems. Statistical procedures currently employed by other 
researchers in mutagenesis for the design and analysis of microbial 
experiments have been studied, and new and improved procedures 
have been devised. 
Keywords: statistical models; mutagenesis; biological models; muta- 
gen screening; data analysis. 

34052 Risk Assessment for Environmental Carcinogens. Hoe), 
D.G. (National Institute of Environmental Health Services, Re- 
search Triangle Park; NC, 27709). Project number: 201-ES-41001-05 
BB. Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$78,000. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The overall purpose of this project is to develop improved 
statistical techniques for using data from animal carcinogenicity tests 
conducted at high dose levels to estimate long-term human risk from 
chemical carcinogens at very low dose levels. Current research 
efforts have focused on such topics as the evaluation of competing 
risks and pharmacokinetics in the framework of multistage models 
for carcinogenesis as well as the question of species-to-species ex- 
trapolation. Also the question of model convergence at low doses 
and the incorporation of background is studied. 
Keywords: carcinogens; risk assessment; carcinogenesis; biological 
models; animals; human populations; comparative evaluations. 

34053 Environmental Contaminants of Infant Foodstuffs: the 
Breast Milk and Formula Project. Rogan, W.J. (National Institute of 
Environmental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: Z01-ES-43002-03 BB. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$78,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Epidemiological studies. 

The objectives are to: (1) establish a cohort of breast and 
formula fed infants; (2) develop methodology to obtain reliable and 
reproducible samples of human body fluids and tissue from mother 
and child; (3) develop reliable methods for analysis. of PCB's and 
other related parameters; (4) develop and apply statistical procedures 
for the analysis of data generated from the study; and (5) evaluate 

.the children for specific outcomes thought to be related to organoch- 
lorine exposure due to PCB's. 
Keywords: human populations; milk; children; infants; diet; contami- 
nation; organic chlorine compounds; metabolism; food chains; cattle. 
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34054 Pharmacokinetic Modeling and Methodology Develop- 
ment. Tuey, D.B. (National Institute of Environmental Health Sci- 
ences, Research Triangle Park, NC, 27709). Project number: Z 01 ES 
42002-07 BB. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$28,000. 
Relnted energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The purpose of this project is to develop pharmacokinetic 
models and methods for quantitating the mechanisms of the uptake, 
distribution, metabolism, and excretion kinetics of environmental 
xenobiotics in various animal species. Mathematical models of the in 
vivo pharmacokinetics of several halogenated biphenyls in the rat 
have been developed and have been scaled to the mouse. Other 
models have been constructed to describe the disposition df these 
environmental contaminants in animals following chronic exposure. 
The pharmacokinetics of xenobiotics in marine animals that serve as 
human food sources istalso being modeled. These mathematical 
models are intended to provide functional strategies for helping to 
extrapolate the disposition of chemical contaminants in the environ- 
ment from one compound to another, and from one animal species to 
another, ultimately to include man. The evaluation and implementa- 
tion of existing techniques and the development of new methodolo- 
gies needed to accomplish these objectives are an integral part of this 
project. 
Keywords: biological models; mathematical models; aromatics; bi- 
phenyl; fuod chalns; contamination; biochemical reaction kinetics; 
biological accumulation; metabolism; excretion; organic halogen 
compounds. 

34055 Skin Cancer and Trace Elements. Clark, L. (NIEHS, P.O. 
Box 12233, Research Triangle Park, NC, 27709). Project number: 
201-ES-43004-01-BB. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this work is two-fold: (1) to examine the 
hypothesis that there is a relationship between the etiology of skin 
cancer and the levels of certain trace elements in blood or hair 
(elements include selenium, arsenic, cadmium, zinc, copper, and 
lead); and (2) to examine the hypothesis that occupational exposure 
to herbicides, pesticides, or fungicides, including those containing 
arsenic as well as other groups of aromatic or aliphatic hydrocar- 
bons, is a significant risk factor for the development of skin cancer. 
A case-control design in which subjects from a specific dermatologic 
clinic practice in the eastern part of North Carolina will be selected 
is anticipated. Four groups of skin cancer patients of different types 
will be compared with a group of dermatologic controls (~~er so r~s  
with skin diseases other than, and unrelated to, skin cancer). The 
disease outcome of interest is skin cancer, and the risk factors of 
interest are selenium level, other trace element levels, and occupa- 
tional exposure. 
Keywords: skin diseases; neoplasms; elements; pesticides; biological 
effects; synergism; etiology. 

34056 Fetal Wasteage and Chemicnl Exposure. Brown, S.M. 
(NIEHS, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: Z01-ES44003-02-BB. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is 'to examine the variations in response of 
pregnant women when exposed to any of a number of defined 
environmental mutagens and clastogens. At the current time a 
survey instrument is being prepared under contract for interviewing 
mothers and fathers of spontaneous abortuses and controls in order 
to assess exposure in occupation, household, personal habits, or other 
vehicles. The disease outcomes of interest are spontaneous abortion, 
anatomic, or cytogenetic abnormality of fetal tissues. A literature 
review has been completed and preliminary interview instrument 
developed. A number of experts in the field have been consulted to 
solicit expert advice in development of the protocol. A contract is 
currently being awarded for development and pretesting of the 
survey instrument to be used. The proposed course of study would 
be three years, commencing approximately January 1, 1980. 
Keywords: mutagens; carcinogens; biological effects; man; fetuses; 
abortion; response modifying factors; malformations. 

34057 Genetic Effects, Reproductive Outcomes, and Birth De- 
fects and Occupational Exposure to Plutonium. Brown, S.M. 
(NIEHS, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Proiect number: Z01-ESk43006-01-BB. Sunnorted bv: National Inst. 
of gnvironmental Health Sciences, ~ e s z r c h  ~ r i a n ~ l e  Park, NC 
(USA). Funding: NIEHS. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects-of pollutants in experimental systems. 

- 

The principle objective is to examine the reproductive out- 
comes principally of spontaneous abortion but also congenital de- 
fects and perhaps childhood cancer among a cohort of females 
associated with five federal facilities in which there was significant 
occupational exposure to plutonium. The work will be performed in 
two stages. In the first stage, a cohort study of female workers at the 
five facilities is entertained. The protocol of that study is currently 
being planned. The second stage would study the same outcomes in 
the wives or conjugal partners of exposed male workers at these 
same facilities. An attempt will be made to ascertain the existence of 
a dose-response relationship, at least for the most common outcome 
(spontaneous abortion). 
Keywords: plutonium compounds; biological radiation effects; 
women; reproductive disorders; abortion; congenital malformations; 
fetuses; dose-response relationships; personnel. 

34100 Changes in Mammalian Pulmonary Function Produced by 
Inhaled Environmental Agents. Lam, H.F. (National Institute of 
Environmental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: 201-ES-80020-07 EBB. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$66,000. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Biological effects of pollutants in experimental systems. 

Changes in pulmonary function resulting from inhalation of 
airdorne pollutants are being estimated using a whole body pressure 
plethysmograph constructed for use with small animals. Both acute 
and chronic exposure to oxidants, singly and in combination with 
other compounds result in functional changes. Changes in pulmon- 
ary mechanics (e.g. resistance, compliance), spirometry (e.g. lung 
volumes, frequency of breathing), heart rate, and pulmonary mor- 
phology will be estimated. 
Keywords: lungs; biological functions; inhalation; mammals; air pol- 
lution; photochemical oxidants; toxicity. 

34101 Effects of Environmental Contaminants on Cardiac Func- 
tion. Van Stee, E.W. (National Institute :of Environmental Health 
Sciences, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: Z01-ES-30042-04 EBB. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$15,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project is directed toward the detection of functional 
changes in the cardiovascular system associated with compounds of 
environmental significance to which toxicologically significant expo- 
sure would be cxpected by inhalation. Carbon disulfide-present in 
perfusate at concentrations as low as 100 ppM (v/v) has caused 
contracture in isolated, perfused rabbit hearts under certain experi- 
mental conditions. A series of experiments'is underway to verify and 
characterize this phenomenon more fully and, if possible, determine 
the physiological mechanism of action. 
Keywords: cardiovascular system; biological functions; toxicity; 
carbon sulfides; inhalation; rabbits; heart; physiology. 

34102 Development of an Automatic Small Animal Inhalation 
Facility. Moorman, M.P. (National Institute of Environmental 
Health Sciences, P.O. Box 12233, Research Triangle Park, NC, 
27709). Project number: 201-ES-30045-03 EBB. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$36,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project involvcs the design and implementation of a 
microcomputer based system to monitor and control gas concentra- 
tions in a small animal inhalation exposure facility. Included in this 
effort are the development of hardware, software and operational 
procedures necessary for the complete utilization of the system. 
Sulfur hexafluoride is being evaluated for use as a tracer gas in the 
monitoring of chamber additives and for.chamber leak detection. 
Keywords: laboratory animals; inhalation; sulfur.fluorides; laboratory 
equipment; tracer techniques; experiment planning; toxicity. 

34103 Chemical and Enzymatic Conjugation of Glutathione with 
Arene Oxides and Epoxides. McKinney, J.D. (National Institute of 
Environmental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project .number: Z 0 1  ES 30050-03 ECB. Support- 
ed by: National Inst. of Environmental Health Sciences, Research 
Triangle Park, NC (USA). Funding: NIEHS-$48,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Nuclear magnetic resonance (NMR) spectroscopy is being 
used to investigate the chemical conjugation of specific 
benzo[a]pyrene oxides and other arene oxides to glutathione, enzy- 
matically and non-enzymatically. The regiospecificity and stereospe- 
cificity of the reaction will be determined. Mechanistic elaboration 
of the binding process is important in undeistanding, preventing, and 
predicting the mechanism(s) of action of such compounds. A high 
pressure liquid chromatography (HPLC) system was developed to 
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allow analysis of mixtures of glutathione conjugates and to follow 
their metabolic degradation through several steps down to mercap- 
turic acids. I 

Keywords: glutathione; epoxides; nuclear magnetic resonance; benzo- 
pyrene; metabolisni; nmr spectra. 

34104 Field Desorption Mass Spectrometry Studies. Hass, J.R. 
(National Institute of Environmental Health Sciences, P.O. Box 
12233, Research Triangle Park, NC, 27709). Project number: Z01 ES 
30064-02 ECB. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$18,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Adducts of phosphodiesters and polynucleotides with N- 
acetoxy-2-acetaomido-fluorene were prepared for analysis by field 
desorption mass spectrometry. Similar adducts of 9- 
bromomethylbenz(a)anthracene and benz(a)pyrene epoxydihydro- 
diol will be examined as well. Samples of selected dinucleotides were 
obtained. 
Keywords: mass spectroscopy; adducts; nucleotides; esters; fluorene; 
nnthracene; benzopyrene; epoxides; sample prcparation. 

34105 Characterization of the Binding of Heavy Metals in Bio- 
logical Systems. Cox, R.H. (National Institite of Environmental 
Health Sciences, P.O. Box 12233, Research Triangle Park, NC, 
27709). Project number: 201-ES-30067-02 ECB. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$I2,OM). 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

IH, 13C and metal nuclear magnetic resonance (NMR) spec- 
troscopy is being used to investigate the specific binding character of 
certain heavy metals using purified biopolymers, their monomer and 
other isolated and definable biological systems as models. An at- 
tempt is being made to correlate binding propensity with toxic 
effects of the heavy metals. Early work indicates that 207Pb NMR 
offers a useful probe into the binding of lead. 
Keywords: metals; nmr spectra; nuclear magnetic resonance; lead 
207; chemical bonds. 

34 106 
(National 
Research 
02 EBB. 
Sciences, 

Early Detection of Lung Injury. Tombropoulos, E.G. 
Inst. of Environmental Health Sciences, P.O. Box 12233, 
Triangle Park, NC, 27709). Project number: ZOI-ES-30085- 
Supported by: National Inst. of Environmental Health 
Research Triangle Park, NC (USA). Funding: NIEHS- 

$18,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Pulmonary lavage is easily obtainable and can be taken at 
various time intervals from the same animal (large such as dogs) 
without killing the animal. Pulmonary lavage contains lipoproteins, 
lipids, proteins, cells including macrophages and enzymes. The ma- 
jority of these components are synthesized by the lung but some 
come via the pulmonary circulation, and some originate from bone 
marrow such as the macrophages. The alveolar macrophages are 
vital entities of the mammalian immune mechanism (in the latter, 
capacity macrophages depend upon plasnla membrane activity for 
migration recognition, activation, phagocytosis and attachment to 
substrate tissue). Thus lavage can be used as a probe for early 
detection of lung damage, and of lung immune mechanism. 
Keywords: lungs; pathological changes; dogs; animals; immune reac- 
tions; biochemical reaction kinetics. 

34107 Environmental Teratology Information Center (ETIC). 
Wnssom, J.S. (Oak Ridge National Laboratory, Biology Division, 
P.O. Box Y, Oak Ridge, TN, 37830). Project number: ERDA-40-524- 
75. Contract: ERDA-40-524-75. Supported by: National Inst. of Envi- 
ronmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS-$170,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of the project is to establish a teratology 
information center to: (1) collect reprints of all publications that 
contain data pertinent to determination of the teratogenic potential 
of environmental agents or conditions to which man is exposed; and 
(2) use facilities available at Oak Ridge National Laboratory to 
extract specific information from relevant references and to develop 
methodology permitting computer storage and retrieval of this infor- 
mation. T o  date more than 14,000 pertinent references have been 
entered into computer storage and 10,000 of these are available on- 
line through TOXLINE. A mechanism for extracting information 
from each reprint containing data and for making this information 
available on-line is being tested through an additional contract. This 
information may be used io minimize unplanned duplication of tests, 
to aid in determination of the teratogenic status of individual agents, 
and to establish priorities in the planning of future investigations. 

Keywords: teratogenesis; information centers; environment; data ac- 
quisition; reproduction; automation; toxicity; data base management; 
toxins; hazardous materials. 

34108 Macrophage Function and Environmental Toxicology. 
Boorman, G.A. (NIEHS, P.O. Box 12233, Research Triangle Park, 
NC, 27709). Project number: ZOl-ES-30093-01-EBB. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this study is to develop a panel of tests that 
will assess macrophage function in animals exposed to toxic environ- 
mental agents. Pulmonary alveolar macrophages, resident peritoneal 
macrophages, and thioglycollate induced peritoneal exudate cells are 
collected from control B6C3FI female mice and exposed to polybro- 
minated biphenyl (PBB) and tetrachlorodibenzodioxin (TCDD) and 
tested for a variety of parameters that involve macrophage function. 
Specifically macrophages are assessed for acid phosphatase content, 
ability to phagocytize sheep red blood cells and numbers of macro- 
phages. In addition, two new assays arc being studied. A microtiter 
method for measuring macrophage proliferation by tritiated thymi- 
dine uptake has proved to be easy and reproducible. Macrophage 
cytotoxicity as measured by release of tritiated thymidine frorrl 
labeled tumor cells is under development. General macrophage tests 
such as host resistence to Listeria monocytogens and endotoxin 
sensitivity are also used. 
Keywords: macrophages; mice; biological functions; toxic materials; 
biological effects; brominated aromatic hydrocarbons; organic chlo- 
rine compounds; organic oxygen compounds; aromatics. 

34109 Effects of Polychlorinated Biphenyl Isomers on Extrahe- 
patic Metabolism of Benzpyrene. Goldstein, J.A. (NIEHS, P.O. Box 
12233, Research Triangle Park, NC, 27709). Project number: Z01- 
ES-30094-01-EBB. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS. . . - - - - - 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This study was initiated to examine the effects of two poly- 
chlorinated biphenyl (PCB) isomers (2,4,5,2',4',5'-PCB and 
3,4,3',4',5'-PCB) and a commercial PCB mixture on the in vitro 
metabolism of benzpyrene (metabolic profile of benzpyrene metabo- 
lites) and covalent binding of benzpyrene to macromolecules in skin ! 

and other extrahepatic tissues. 
Keywords: aromatics; organic chlorine compounds; biological effects; 
benzopyrene; metabolism; skin; synergism. 

34110 Tumorigenic Potential of NO2 inhalation in Small Ani- 
mals Exposed to Heterocyclic Amines. Van Stec, E . W  (NIEHS, P.O. 
Box 12233, Research Triangle Park, NC, 27709). Project number: 
ZOI-ES-30098-01-EBB. Supported by: National Inst. of Environmen- .' 

tal Health Sciences, Research Triangle Park, NC (USA). Funding: , 
NIEHS. . 
Related energy source: CoaI(100) R and D categories: Biological i 
effects of pollutants in experimental systems. 

Random bred, male Fisher 344 rats, CD-I mice, and golden 
Syrian hamsters were exposed to 1 to 2 ppM of NO2 for 6 hr/day, 5 
da/wk for 30 weeks. Some of the animals also received 0.1% 
morpholine in deionized water as their sole source of drinking water. 
The animals will be held for 50 wk after the 30 wk NO2 exposure ' 

period during which time all animals will receive deionized water. 
Animals will be killed for histopathological evaluation following the 
postexposure holdirrg period. Future studies will include other heter- 
ocyclic amines, e.g., p-iperazine, 2,6-dimethylmorpholine. 
Keywords: nitrogen dioxide; inhalation; morpholines; ingestion; 
chemical reactions; synergism; carcinogenesis; nitroso compounds; 
biological effects; rats; mice; hamsters. 

341 11 Effects of Chronic Exposure to Airborne Environmental 
Agents. Stone, C.J. (Becton-Dickinson and Co., Research Triangle 
Park, NC, 27709). Project number: NOI-4-2164. Contract: N01-4- 
2164. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to conduct studies on the inhalation toxicol- 
ogy of environmental chemicals. This involves both selected gases 
and solid particulates. During this reporting period, studies were 
conducted on vinyl chloride, various forms of asbestos and glass 
wool used for insulation. 
Keywords: vinyl monomers; organic chlorine compounds; asbestos; 
mineral wool; toxicity; inhalation; chronic exposure. , 
34112 Analysis of Total Organic Chlorine and Bromine Residues 
in Human Body Fluids and Tissues. Reed, J. (Science Applications, 
Inc., La Jolla, CA, 92038). Project number: NIH-N01-ES-8-2105. 
Contract: NIH-N01-ES-8-2105. Supported by: National Inst. of Envi- 



ronmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to analyze 1500 to 2000 samples per year of 
breast milk, formula, blood serum, and tissue for total organic 
chlorine (TOCI) and bromine (TOBr) of whole fluid or wet tissue of 
for total soluble organic chlorine (TSOCI) and bromine (TSOBr) 
content of portions of lipids. The desired detection thresholds range 
from 5 to 20 ng chlorine and 0.1 to 15 ng bromine/gm milk. The 
contractor's major efforts to date have included completion of 
literature searches, performance of NAA on blanks, reagents, and 
solvents, and development and validation of methodology for desalt- 
ing human milk serum. It was shown that the originally proposed 
precipitation desalting technique is not compatible with NAA mea- 
surement. A new method was developed based on Bio-Gel P-2 
filtration which is compatible. Additional methodology will be de- 
veloped for milk substitutes (formula) and palcenta tissue extracts. 
Analyses of the first complete sets of mother's milk and blood are in 
progress. 
Keywords: milk; blood serum; tissues; placenta; organic chlorine 
compounds; organic bromine compounds; qualitative chemical anal- 
ysis; quantitative chemical analysis; biological localization. 

34113 Analysis of PCB's and DDE in Human Body Fluids and 
Tissue. Hughes, D.L. (WARF Institute, Inc., Madison, WI, 60616). 
Project number: NIH-N01-ES-7-2141. Contract: NIH-NOl-ES-7- 
2141. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives are to analyze 1000 to 1200.samples per year 
of breast milk, formula, blood serum and placental tissue for poly- 
chlorinated bipheynls (PCB's) and I,]-bis(p-chloro-biphenyl)-2,2- 
dichloroethane (DDE). The desired detection thresholds range from 
0.5 to 50 ppB depending on the type of sam le. The possible effect of 
transplacental and breast milk transfer ~Penvironmental contami- 
nants from mothers to babies is an important and recurring epidemi- 
ological question. It has been shown that environmental contamina- 
tion of breast milk occurs in the United States. Organohalogen 
pesticides and the polychlorinated biphenyls (PCB's) are widespread 
contaminants of breast milk. This study provides an integral part of 
an overall study of the possible widespread contamination of breast 
milk by environmental contaminants such as PCB's and their effects 
on infant development and health. 
Keywords: aromatics; organic chlorine compounds; pesticides; 
human populations; metabolism; bhassay; infants. 

34114 Chemical Repository for Mutagenicity Screening. Keith, 
L.H. (Radian Corp., Austin, TX). Project number: N01-ES-8-2144. 
Contract: N01-ES-8-2144. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

 the purpose of this contract is to establish a repository for 
3000 to 4000 compounds which are to be screened for mutagenicity. 
Available physical--chemical and toxicological information is pro- 
vided on all compounds and chemical analysis is performed when 
required. A total of 206 test compounds and 24 controls have been 
selected for FY  79 testing. T o  date 160 test compounds and 23 
controls have been received by the repository. All chemicals are 
stored in the contractor's Hazardous Materials Laboratory. Catalog 
file data (chemical properties, etc.) are compiled as compounds are 
placed in inventory status. Work is nearing completion on imple- 
menting a computerized inventory and data-handling system. Satis- 
factory survivability tests have been complettd and approximately 
60 aliquots have been shipped to 3 test labs. A summary of operating 
procedures for the Hazardous Materials Laboratory has been writ- 
ten. One chemical has been subjected to satisfactory chemical analy- 
SIS. 
Keywords: mutagen screening; toxicity; physical properties; chemical 
properties; inventories; hazardous materials; data base management. 

34150 Preventive Surveillance of Environmental Chemicals for 
Toxic Potential. Posner, H.S. (National Inst. of Environmental 
Health Sciences, P.O. Box 12233, Research Triangle Park, NC, 
27709). Project number: Z01-ES-20003-06 OHHA. Supported by: 
National Inst. of Environmental Health Sc~ences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$72,000. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The project uses a variety of techniques for early awareness 
and attempted reduction of chemical- and physical'agent-mediated 
health hazards. Some of the projects this year were as follows. The 
262 compounds with a vinyl halide subgroup of commercial, con- 
taminant and natural product significance were sorted into several 
subcategories for comparison with pharmacologic and toxicologic 
information. Information regarding the safe use of herbicides for the 

cdhtrbl of marihuana was investigated in coordination with others at 
NIEHS and in an interagency study group. This has involved mainly . 
the present use of paraquat or the potential use of a 2,4-D ester or 
another compound as herbicides, and of (+)- limonine dimercaptan 
"and other compounds as an odorant marker. The literature is being 
monitored with regard to methanol toxicity; the uses and safety of 
aminimide compounds and health effects of changes in stratospheric 
ozone, the latter due to anthropogenic influences. Several commit- 
tees are served, documents from other Government agencies are 
reviewed and requests for information are answered. 
Keywords: chemlcal effluents; toxicity; health hazards; vinyl mon- 
omers; plastics; herbicides; methanol; ozone. 

34151 Surveillance of Potential Environmental Health Hazards. 
Damstra, T. (National Inst. of Environmental Health Sciences, P.O. 
Box 12233, Research Triangle Park, NC, 27709). Project number: 
Z01-ES-20004-05 OHHA. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$36,000. 
Related 'energy source: general sciende(100) R and D categories: 
Health effects assessments. 

The objectives of this long-term project are: (1) t o  compile an 
index of associations between organ system diseases and symptoms 
in humans and exposure to environmental and occupational chemi- 
cals; and (2) to assess the practicality and validity of using neurologi- 
cal and behavioral tests as early indicators of toxicity and as surveil- 
lance tools. 
Keywords: health hazards; human populations; chemical effluents; 
neurology; behavior; biological indicators; toxicity. 

34152 Identification and Evaluation of Environmental Health 
Hazards: Chemicals and Chemical Carcinogens. Jurgelski, W. Jr. 
(National Inst. of Environmental Health Sciences, P.O. Box 12233, 
Research Triangle Park, NC, 27709). Project number: ZOl-ES-20007- 
02 OHHA. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- - . . 
$42,000. 
Related energy source: CoaI(100) R and D categories: Health effects 
assessments. 

The objective of this project is to identify and evaluate real 
and potential health hazards in the environment with emphasis on 
chemicals both as toxicants and as carcinogens. 
Keywords: health hazards; chemical effluents; carcinogens; mutagen 
screening; coal mining; coal miners. -. 
34153 Identification of Potential Environmental Health Hazards. 
Duke, J. (NIEHS, P.O. Box 12233, Research Triangle Park, NC, 
27709). Project number: Z01-ES-20009-01-OHHA. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The aim.is to identify and evaluate potential health hazards in 
the environment from exposure to chemicals by an in-depth search 
of the literature. The mechanism of action of the toxicant is the 
ultimate goal of this endeavor. A correlation was made between 
chemical structure and carcinogenic activity (potency, target organ 
specificity) in two species, two sexes based largely on information 
derived from the NCI bioassay data collection. This compilation is 
helpful in suggesting carcinogenic activity in closely related chemi- 
cals which have not been on test. 
Keyrvords: toxic materials; biological effects: health hazards; reviews. 

34154 Appraisal of ~n;ironmental Exposure to Heavy Metals. 
Smith, I.C. (Midwest Research Inst., Kansas City, MO, 64110). 
Project number: NIH-NIEHS-78-2153. Contract: NIH-NIEHS-78- 
2153. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Health effects assessments. 

The objectives of this program are to: (1) identify sources and 
routes of human exposure to heavy metals as a result of the various 
steps and industrial operations. involved in the cnmmercialization, 
utilization, and disposal of metals and their compounds; (2) examine 
and present available information on the toxicology of the metal and 
its compounds, and to identify analytical methods and their limita- 
tions for quantitative measurement of metals in environmental and 
biological media;'and (3) forecast trends in metal production that 
may produce increased environmental entry and exposure to metals. 
Keywords: metals; environmental impacts; human populations; envi- 
ronmental exposure pathway; toxicity; forecasting; quantitative 
chemical analysis. 

34155 Fate of Heavy Metals and Heavy Metal Complexes in 
Soils and Plants. Wildung, R.E. (Battelle Pacific Northwest Labs., 
Richland,' WA). Project number: NIH-NIEHS-78-2150. Contract: 
NIH-NIEHS-78-2150. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS. . 
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Related energy source: Coal(50); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives of these investigations are to determine using 
advanced radiotracer, spectroscopic, and chromatographic tech- 
niques: (1) the rate and extent of uptake of metals from soils by 
representative grass and broadleafed plants; (2) the translocation of 
metals in plants; (3) the effect of metals on soil microbiota and soil 
microbial processes; (4) the nature of metal bond types and chemical 
forms of metal metabolites in plant and 111ic1.ubial tissues; and (5) thc 
potential for soil formation of organometal complexes and subse- 
quent intake of these compounds by plants. Implicit in these objec- 
tives is the development of suitable methods for determining the 
chemical forms of metals in soils, plants, and microbial tissues. The 
metals are nickel, cadmium, chromium, and thallium, and the plar~ts 
are soybeans. 
Keywords: metals; complexes; soils; plants; translocation; microor- 
ganisms; cadmium; nickel; chromium; thallium; soybeans; uptake. 

34200 Cytophysical Studies in Mutagenesis. Mendelsohn, M.L. 
(Lawrence Livermore Laboratory, P.O. Box 5507, L-452, Liver- 
more, CA, 94550). Project number: MC-03768. Contract: MC-03768. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: HEW-$230,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Development of system for monitoring of the human popula- 
t b n  for mutations in vivo in single cells depends on the detection of 
a rare event in a single cell which is most effectively done by using 
flow systems. The scope of this contract is to develop such systems 
for red blood cells and sperm. Many compounds with widespread 
distribution in man's environment are known to be mutagenic or 
carcinogenic in laboratory test organisms. Man's constant contact 
with mutagens may pose more danger to the genetic health of the 
human population than does radiation. Nevertheless we do not have 
available today a monitoring system for the human population. 
Through collaboration of our in-house research, University of Wash- 
ington, and this contract, we hope to develop such systems. 
Keywords: mutagenesis; biological models; cytological techniques; 
cell flow systems. 

34201 Mutation Studies Using Hemoglobin and Monospecific 
Antibodies Against Hemoglobins. Ansari, A.A. (National Institute of 
Environmental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: Z01 ES 65002-02 LBG. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$36,000. 
Related enerev source: eeneral science(1001 R and D eatenories: 
Biological efgcts of in experimental systems. 

- 
The goal of this project is to develop and test systems that 

could be used to study mutagenesis in mammals using single cells. 
Monospecific antibody against mouse hemoglobins has been devel- 
oped. Techniques have been worked out for making red cell smears 
and fixing the cells quantitatively for staining. 
Keywords: mutagenesis; biological models; hemoglobin; bioassay; 
sample preparation. 

34202 Mechanisms of Sperm Morphology Mutations in PL Mice. 
Burkhart, J.G. (NIEHS, P.O. Box 12233, Research Triangle Park, 
NC, 27709). Project number: Z01-ES-65008-01-LBG. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this project was to provide understanding 
about the mechanisms of sperm differentiation that may be related to 
induction of sperm morphology mutations in mice and humans. 
Homozygous PL mice produce a wide range of normal and abnor- 
mal sperm. We are studying (1) the comparative morphology of 
normal and abnormal sperm, (2) ultrastructural mechanisms of differ- 
entiation that cause the morphology mutations, and (3) the inheri- 
tance of the trait. A high frequency of sperm found the inbred 
homozygous PL mice range as abnormal in comparison with other 
inbred strains. Some of the abnormalities involve misshapen heads; 
however, a 27.5% of the sperm produced are headless and have 
mitochondria that are condensed into a mass at the caudal end of the 
mid-piece region; all sperm with tails exhibit relatively normal 
motility.'The frequency of the headless variants in heterozygous FI 
and F2 progeny indicates the characteristic is mainly recessive but 
influenced by the female. Electron microscopy of the testes provides 
evidence that the abnormal sperm morphologies in PL males results 
from a failure of the paired centrioles to attain a normal position on 
the nucleus relative to the acrosome before implantation. Future 
investigations in this area will involve correlation of sperm morphol- 
ogy mutations with quantitative DNA measurements and'treatment 
with mutagenic agents. 
Keywords: spermatozoa; mice; morphology; genetics; congenital mal- 
formations. 

34203 Detection of Translocation Carriers by DNA Measurement 
in Sperm. Burkhart, J.G. (NIEHS, P.O. Box 12233, Research Trian- 
gle Park, NC, 27709). Project number: Z01-ES-65009-01-LBG. Sup- 
ported by: National Inst. of Environmental Health Sciences, Re- 
search Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this project is to develop methods to detect 
translocation carriers in populations of mice treated with potential 
mutagens by evaluating the DNA distributions of sperm. The Axio- 
mat scanning microscope is being used to quantitate the DNA 
fluorescence of single sperm and spermatids. The measured distribu- 
tions of DNA fluorescence are being evaluated within and between 
normal mice and those carrying known translocations. Work has 
begun to examine the feasibility of automatic systems of measure- 
ment and analysis. At present it has been possible to measure DNA 
distributions of mature sperm in normal DBA/2J mice and in special 
strains that carry Robertsonian translocations. The variances of the 
DNA fluorescence distributions in sperm populations have been 
found to be significantly greater in the translocation carriers in 
comparison with normal DBA/2J mice. Future studies will be 
directed towards maximizing the resolution of the system. In addi- 
tion FI males derived from parents treated with compounds known 
to induce chromosome abnormalities will be evaluated. Data will be 
correlated to other tests used to detect translocations such as the 
fertility test and cytogenetic analysis. 
Keywords: mutagen screening; spermatozoa; gene recombination; 
dna; electron microscopy; measuring methods; mice. 

34204 Translocation and Sperm Abnormality Induction by N- 
Isopropyl-alpha(2-methy1hydrazino)-p-Toluamide Hydrochloride (Pro- 
carbazine Hydrochloride) in Mouse Spermatogonia. Sharma, R.K. 
(NIEHS, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: 201-ES-65010-01-LBG. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The present study was attempted to test whether the treat- 
ment of spermatogonial cells with procarbazine induces reciprocal 
translocations or sperm abnormalities. No translocations were ob- 
served in 840 spermatocytes of control animals or 680 cells of 
animals treated with 400 mg/kg. Only one translocation was ob- 
served among 1000 spermatocytes of animals treated with 100 mg/ 
kg. A significant increase in the proportion of sperm with abnormal 
heads was observed at 400 mg/kg but not at 100 mg/kg. 
Keywords: spermatozoa; genes; translocation; biological effects; 
mice: hvdrazine: amides. 

34240 Toxicity of Selenium, Alone and in Combination with 
Silver, in Rats. Cabe, P.A. (National Institute of Environmental 
Health Sciences, P.O. Box 12233, Research Triangle Park, NC, 
27709). Project number: Z01 ES 90000-02 LBNT. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$12,000. 
Related energy source: general science(100) R and D .categories: 
Bioloeical effects of ~ollutants in exoerimental svstems. . 

 he present 'work looked 'for a detoxification interaction 
between selenium and a relatively non-toxic metal, silver, in rats. 
Since metals, including selenium, have been reported to have neuro- 
toxic effects, a limited set of neurobehavioral measures was also 
taken, concentrating rimarily on motor strength and reflex meas- 
ures. Body weights L r  the selenium alone group were depressed 
from the third week of dosing on, although food consumption was 
elevated for those animals. Food consumption for the silver/seleni- 
um group was also typically elevated though not as markedly. Water 
consumption was decreased consistently for all dosed animals. That 
body weights for the silver/selenium and silver alone groups never 
differed from controls suggests that silver does have some protective 
effect against selenium toxicity. The motor function tests showed no 
consistent pattern. A parallel experiment assessed the interaction of 
arsenic and selenium on general health and motor function. Arsenic 
and selenium in combination killed 7/10 animals. Consumption meas- 
ures showed consistent effects but motor function was not affected. 
Keywords: toxicity; selenium; silver; rats; synergism; neurology; be- 
havior; metabolism; biological effects; consumption rates; food; 
drinking water; muscles; reflexes; nervous system. . 

34241 Effects of Acrylamide on Food and Water Consumption 
and Spontaneous Activity of Rats. Squibb, R.E. (National Institute of 
Environmental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: Z01 ES 90001-02 LBNT. Support- 
ed by: National Inst. of Environmental Health. Sciences, Research 
Triangle Park, NC (USA). Funding: NIEHS-$15,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The purpose of these studies is to determine the effects of 
chronic exposure to acrylamide on food and water consumption and 
spontaneous locomotor activity in domiciliary cages. Attempts will 
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be made to measure changes in each behavioral variable as a func- 
tion of dose and length of exposure to acrylamide, age and sex of rat. 
Behavioral dysfunction and interaction of organismic variables will 
be associated with physiological and neurochemical measures. 
Keywords: food; water; behavior; rats; neurology; physiology; acry- 
lamide; toxicity; biological effects. 

34242 Effects of Developmental Exposure to Polychlorinated Bi- 
phenyls on Neurobehavioral Functioning of Mice. Tilson, H.A. (Na- 
tional Institute of Environmental Health Services, LBNT, P.O. Box 
12233, Research Triangle Park, NC, 27709). Project number: Z01 ES  
90003-02 LBNT. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$6,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The purpose of these experiments is to determine the neurobe- 
havioral effects of prenatal exposure to 3,4,3',4'-tetrachlorobiphenyl 
(PCBs) in mice. Offspring of mothers given PCBs on days 6 to 13 of 
gestation are being assessed for neurobehavioral deficits for up to  1 
year after birth. 
Keywords: organic chlorine compounds; biphenyl; teratogenesis; 
mice; behavior; neurology; aromatics. 

34243 Ncurobchoviornl Assessment of Rats Given Carbon Disul- 
tide. Tilson, H.A. (National Institute of Environmental Health Sci- 
ences, LBNT, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: Z01 ES 90004-02 LBNT. Supported by: National 
Inst. of Environmental Health Sciences, Research Triangle Park, 
NC (USA). Funding: NIEHS-$9,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The purpose of this study is to assess changes in neurobeha- 
vioral functions of rats at various tinies during and after exposure to 
carbon disulfidc by inhalation. Changes in the functioning of cate- 
cholnminergic rcccptors will also be determined in animals dosed 
\\,it11 carbon disulfide. 
Keywords: neurology; hellavior; rats; carbon sulfides; toxicity. 

34244 Neurobch:lvinral Effects of Chronic Polybrominntcd Ri- 
yhenyls in Rsts. Tilsor~, k1.A. (National Institute of Environmental 
Health Sciences, I<escarch Triangle Park, NC, 27709). Project 
number: Z01 ES Y(l0IO-02 LI3N.T. Supported by: National Inst. of 
Enviror~~ncntal Health Scicnces, Kcsearch Triangle Park. NC 
(USA). L n l ~ .  of Behavioral and Neurological Toxicology. Funding: 
NIEHS-S24.0(?0. 
F?el:~ted energy source: general science(100) R and D categories: 
Niologicnl effects of pollutants in cxperimcntal systems. 

1'olybromin;ltcd biphenyls (PBB) have been reported to pro- 
duce clinical signs of neurological toxicity in humans and neurobeha- 
vioral deficits in rats in relatively short exposures. The present work 
was intended to assess neurobchavioral consequences of chronic (six 
month) cxpoture to a commercial mixture of PBB (Firemaster FF-I). 
Rats received 0.3, 1.0, or 3.0 mg/kg body weight of FF-l  or corn oil 
vehicle. Both male and female rats were tested in a battery designed 
to  screen for neurobehavioral dysfunction. Tests included: body 
weigt~t, motor activity, forelimb grip strength, hindlimb strength, 
startle to air puff, arid rccli~l ternperaturc. Shock escape latencies and 
acquisition of sllock avoidance were tested at the end of six months 
uf dosing. 
Keywords: brominated aromatic hydrocarbons; biological effects; 
rats; hehavior; chronic exposure. 

34245 Neurotoxicological Effects of Polybrominated Biphenyls 
in Rats and Mice. Tilson, H.A. (National Institute of Environmental 
Health Sciences, Laboratory of Behavioral and Neurological Toxi- 
cology. P.O. Box 12233, Research Triangle Park, NC, 27709). Proj- 
ect number: ZOI ES 70805-03 LBNT. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$12,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This is a completion report of work that was in progress at 
the time of the last reporting. Polybrominated biphenyls (PBB) have 
been recognized as an environmental hazard following the inadver- 
tent mixture of PBB to animal feed. Rats and mice were tested after 
30 days of dosing by gavage with Firemaster FF-I (0.03 to 30 mg/ 
kg), a commercial YBB-containing mixture, with hexabromobiphenyl 
(HBB; 0.168 to 16.8 mg/kg), the major PBB component, or with 
corn oil vehicle. and 30 days after dosing ceased. Effects observed 
included decreases in body weights, open-field activity, forelimb 
grip strength, and muscular reflexes. Loss of visual placement and 
hypothermia were seen in some animals. FF-I was generally more 
potent than HBB. Rats were more affected than mice. Rats did not 
recover as well (or worsened) relative to mice during post-dcsing. 
The results suggest neurobehavioral deficits may be produced by 
PBB at levels lower than those which produce clinical signs of 
toxicity. 

Keywords: neurology; brain; behavior; central nervous system; rats; 
mice; rodents; toxicity; organic bromine compounds; aromatics. 

34246 Neurobehavioral Toxicity of Developmental Exposure of 
Japanese Quail to Microwave Irradiation. Cabe, P.A. (NIEHS, P.O. 
Box 12233, Research Triangle Park, NC. 27709). Project number: 
Z01-ES-90009-01 LBNT. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS. 
Relnted energy source: general science(100) R and 1) categories: 
Biological effects of pollutants in experimental systems. 

The long-term neurobehavioral effects of perinatal exposure 
of Japanese quail eggs (Coturnix coturnix japonica) to 2450 MHz 
CW microwave irradiation at a power density of 5 mW/sq cm for 
the first 12 days of incubation will be assessed in this experiment. 
Measures include sexual and reproductive behaviors, a battery of 
behavioral and neurological measurements, learning and retention, 
and baseline performance on an operant schedule. Work already 
completed tentatively suggested differences on learning measures. 
Results from this study will be used to determine the usefulness of 
the quail as a subject for behavioral teratological research and for 
the study of physical factors such as irradiation. This experiment will 
also be the basis for future investigations concerning the effects of 
microwave irradiation on neurobehavioral development. Pilot work 
completed to date suggests that shuttle escape-avoidance perform- 
ance and acquisition of an autoshaped keypeck response may dis- 
criminate between exposed and control animals. Body weights have 
not been seen to be affected and spontaneous activity has shown no 
difference. Operant baseline performance under a random-interval 
schedule of reinforcement is currently under test. 
Keywords: microwave radiation; biological effects; birds; hehavior. 

34247 Effects of In Utero Exposure to 1'HBs on Ne~~robrl~svioral 
Development of Mice. Tilson, H.A. (NIEHS, IJ.O. Box 12233, Ke- 
search Triangle Park, NC, 27709). Project numher: 201-ES-90014-01 
LBNT. Supported by: National Inst. of Environmental Heal111 Sci- - 
ences. Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and 1) categories: 
Biological effects of pollutants in experin1ent:ll systems. 

Pregnant female mice were dosed every other clay during 
gestation and until weaning with 3 or 10 mg/I:g of PBBs. Male and 
female offspring were tested at 30, 90, ant1 120 days of age in a 
battery of neurobehavioral tests designed to assess :I variety of 
sensorimotor functions and learning abilities. Binding characteristics 
of brain catecholamine systems were assessed. 
Keywords: mice; behavior; brominated aromatic hydroc:~rhons; bio- 
logical effects; teratogenesis; pregnancy. 

34248 Effects of Organic and Inorganic Derivatives of Hc:tvy 
Metuls on Binding of Spirupcridol to Striutal hlembranes. Agrawill, 
A.K. (NIEHS, P .0 .  Box 12233, NC, 27709). Project nunlber: Z01- 
ES-90017-01 LBNT. Supported by: National Inst. of Environmental 
Health Scicnces, Research Triangle Park, NC (USA). 1:unding: 
NIFHS. . 

Related energy source: Coal(50); oil and gas(50) R and D categories: 
Health effects assessments. 

Many heavy metals have been shown to affect neurotransmit- 
ter function. Levels of neurotransmitters and their turnovcr rates 
have been found to be altered. No data exists on the effect of metals 
on postsynaptic binding events. This work i~~volves  measurement of 
effects of organic and inorganic derivatives of lead and mercury 
upon neurotransmitter receptors. This locus is a critical and often 
rate-limiting area of nerve function. In vivo and in vitro effects of 
these metals will be assayed. The developmental aspects of metal 
effects upon receptor characteristics is of special interest in view of 
the vulnerability of the immature nervous system to these neurotoxic 
compounds. 
Keywords: elements; biological effects; nerve cells; biological func- 
tions; receptors; lead compounds; mercury compounds. 

34249 Test Battery for the Neurobehavioral Assessment of Po- 
tential Neurotoxins. Pryor, G.T. (Stanford Research Inst.. Menlo 
Park, CA. 94025). Project number: N01-ES-8-2154. Contract: NOI- 
ES-8-2154. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The general objectives of the research are to (1) determine 
the steps necessary for selecting doses to be used in studies involving 
repeated administration of neurotoxic chemicals and comparison 
standards in low concentrations; (2) determine the ability of each of 
a set of neurobehavioral procedures, selected by NIEHS, to detect 
the presence of an expected neurotoxic effect and determine the 
capability of each test to provide a negative reading when an effect 
is not expected; and (3) generate a profile of effects for each 
substance so that tests assumed to measure the same or similar 
functions can be compared for relative sensitivity (e.g., cumulative 
dose required to produce a significant effect). T o  date, the 7-day 
LD5O values for six of nine compounds an< the CTD for three of 
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nine compounds have been determined. A 90-day repeated dosing 
study for three compounds will soon be initiated. 
Keywords: neurology; behavior; toxic materials; chronic exposure; 
bioassay. 

34280 Cytophysiological Studies in Mutagenesis. Mendelsohn, 
M.L. (Lawrence Livermore Laboratory, Livermore, CA, 94550). 
Project number: IAA-NIEHS/LBG. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-%3.17,000. 
Related energy source: med~cal applications(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Development of system for monitoring of the human popula- 
tion for mutations in vivo in single cells depends on the detection of 
a rare event in a single cell which is most effectively done by using 
flow systems. The scope of this contract is to develop such systems 
for red blood cells and sperm. The somatic mutation frequency for 
Hb-A to mutate to Hbs can be determined in man by using fluores- 
cent antibodies. The mutations are rare and it is important to develop 
automatic counting systems for these rare cells. This will be done by 
using the flow techniques. It is possible to base a lot of mutation 
testing systems in somatic cell and in sperm in vivo on detection of 
variant dehydrogenases. At the present time nitro bluetetrazolium 
are used to detect the dehydrogenases and to find the variant cell. 
All cell sorters are based, however, on detection of fluorescent 
signals. It is, therefore, important to develop dehydrogenase stains 
which can fluoresce. Part of the effort in this contract is to attach a 
fluorescent molecule to the tetrazolium molecule so a fluorescent 
dehydrogenase stain can be developed. Detection of transmissible 
translocations is a very important tool for establishing risk of chemi- 
cals for the human population. At the present time the detection of 
translocatiot~s in mice after treatment of the parent requires a com- 
plex breeding program. During the meiosis the mouse, heterc~zygotic 
for translocation, will produce sperm with varying amounts of 
DNA. Techniques will be developed to measure the DNA in single 
sperm. An increase in variance will indicate presence of a transloca- 
tion. Techniques have been developed which make it possible to 
stain red blood cells with fluorescent antibodies in solutio~is. This is 
an important step forward toward auton~atic cell counting. 
Keywords: mutagenesis; biological models; human pupul;ltiuns; muta- 
tions; erythrocytes; cell cultures. 

34281 Environmental Mutagen Information Center. Wassom, 
J.S. (Oak Ridge National Lahori~tory, Enviro~~mental Mutagen In- 
formation Center, P.0.  Box Y, Oak Ridge, TN, 37830). Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$269,000, EPA-$31,000. 
Related energy source: general sc~ence(IOO) R and D categories: 
I3iological effects of pollutants in experimental systems. 

The mission of the Environmental Mutagen Information 
Center (EMIC) is to collect, organize, and disseminate chemical 
rnutagenesis information. EMIC's data file at the end of March 1978 
contained 22,100 bibliographic entries. Of thesc, approximately 
21,000 have been indexed with respect to agent(s), orgaism(s), and 
Chemical Abstract Service Registry Number(s). The Center process- 
es requests for intbrmation at a rate of 2 to 3 per day. T l~ r s r  r'eyuests 
come primarily from governmental agencies in the United States or 
government supported research in universities. Several requests f r u ~ ~ ~  
other countries are also received. The EMIC data band can now be 
screened by TOXLINE. EMIC will continue to monitor the world 
scientific literature for reports on chemical mutagenesis. It will issue 
its annual literature survey in the middle of the fiscal year. This 
report will include an index to test organisms or test objectives as 
well as indexes for agents and selected title keywords. As great a 
portion as possible of EMIC's total bibliographic entries will be 
keyworded with respect to agent, test organism, and test object. 
EMIC will continue to answer selected requests for special informa- 
tion for the scientific, educational, and industrial communites. Tabu- 
lar extracts of the data from literature will be added to the data file 
as they are prepared in conjunction with the timely state-of-the-art 
reports on subjects of current scientific interests. 
Keywords: mutagens; information centers; environment; chemical 
effluents; toxicity; mutagenesis. 

34282 Detection of Point Mutations in Somatic Cells. Stama- 
toyannopoulos, G .  (University of Washington, School of Medicine, 
Seattle, WA, 98195). Project number: N01-ES-4-2151 LBG. Contract: 
NIH-NIEHS-74-2151. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-.S 167,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

It is likely that an increase in the mutation rate in the human 
population would be detrimental, yet there is no system developed to 
monitor the human population for point mutations. The purpose of 
this investigation is to develop a simple system to measure point 
mutations in readily accessible human somatic cells. It is likely that 
the somatic mutation rate would reflect the germ cell mutation rate 
and the rate of introduction of genetic defects into the human 
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population. Many different types of hemoglobin mutations exist in 
the human population. Some of these are point mutations in the 
alpha- and beta-chain. Since such mutations occur in the germinal 
tissue, it is reasonable to assume that they also occur in the stem cells 
for the red blood cells (RBC). This type of mutation should result in 
an RBC which would contain an aberrant hemoglobin. By using a 
monospecific antibody to a number of aberrant hemoglobin types, 
such cells should be detected in samples from normal individuals 
after reaction of the antibodies with various fluorescent dyes. Anti- 
bodies are being produced against HbS, HbC, HbO A ~ a b ,  HbE, 
HdQ India, Hb Ottawa, Hb Hasharon, Hb Cranston, Hb Wayne, and 
Hb Constant Spring. 
Keywords: mutagen screening; human populations; blood; animal 
cells; bioassay. 

34283 Development of a Polygenic Assay for Point Mutations in 
Mice. Crenshaw, J.W. (Georgia Institute of Technology, School of 
Biology, Atlanta, GA, 30332). Project number: NIH-N01-ES-5-2135 
LBG. Contract: NIH-N01-ES-5-2135. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park. NC 
(USA). Funding: NIEHS-$77,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The purpose of this contract is to investigate mutagenic 
effects in mice of some known mutagens, as measured by mean and 
variance changes in polygenic characters. The contractor is investi- 
gating the effects of mutagen-induced polygenic mutations on a 
series of traits in F1 and F2 generation progenies descended from 
mutagenized males of inbred strains of mice. Progeny are examined 
for traits such as age of eruption of incisors, body weight, sex ratio, 
righting response, and hematocrit. Different strains and mutagens are 
studicd. Rcsults have been mixed in experiments conducted to datc. 
Characteristics subject to change as a result of mutation at any of a 
number loci may be useful to the detection of mutagenic activity 
associated with environmental substances. This approach is in con- 
trast with other work which attempts to detect mutagenic change in 
characters controlled by individual specific genes. 
Keywords: mice; mutations; bioassay; mutagenesis; biologicnl  mode!^. 

34284 Development of a New Mouse Strain to Maximize Sensi- 
tivity of a Point Mutation Assay. Roderick, T.H. (Jackson Labora- 
tory, Bar Harbor, ME, 04609). Project number: NIH-NO1 -ES-5-2 159. 
Contract: NIH-NOI-ES-5-2159. Supported by: National Inst. of Envi- 
ronmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS-$42,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental s)'stems. 

This contract is for the construction of a special strain of mice 
which differs to the maximum practical extent for alleles at many 
loci from the standard DBARJ strain. Variant alleles not found in 
either DBA/2J or C57BL/6J are introduced into the C57B1/6J 
background genotype by mating and repeated backcrossing, the 
latter being conducted with appropriate monitoring to assure the 
continued presence of existing allelic differences between the two 
strains. Electrophoretically expressed enzyme characteristics ale 
presently being utilized. A series of matings and backcrosses have 
been conducted, but a strain with any significant advantage over 
C57BL/6J is yet to be developed. There is no practical system 
presently available with which it is possible to detect systematically 
and efficiently newly induced point mutations and to study their 
biological effects in mammals. This contract serves the purpose of 
assisting the development of such a capability. 
Keywords: mice; mutagen screening; sensitivity; mutation frequency; 
genotype; mutagenesis; biological models; mammals. 

34285 Use of Male Germinal Tissue in Detection of Mutational 
Events. Malling, H.V. (National Institute of Environmental Health .. 
Sciences, P.O. Box 12233, Research Triangle Park, NC, 27709): 
Project number: Z01 ES 60019-06 LBG. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$18,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The aim of this project is to develop systems for measuring 
the frequency of point mutations in male germinal tissue. These 
systems would have the advantage of testing the human population 
by means of readily available samples, i.e., spermatozoa. At present 
enzyme histochemical methods are being developed to detect point 
mutations in male mice. The histochemical staining technique has 
been quantized for glycerophosphate dehydrogenase and succinyl 
dehydrogenase. Techniques have been developed for selective stain- 
ing of sperm containing thermo-resistant or urea-resistant glycero- 
phosphate dehydrogenase. Mutation rfrequencies have been deter- 
mined after treatment of the male mice with procarbazine. 
Keywords: mutations; spermatozoa; germ cells; males; human popula- 
tions; mutation frequency; succinic acid; dehydrogenases; mice; mu- 
tagenesis; dna. 
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34286 Study of Mutation by Using Sperm Specific Enzyme LDH- 
X. Ansari, A.A. (National Institute of Environmental Health Sci- 
ences, P.O. Box 12233, Research Triangle Park, NC, 27709). Project 
number: 201 ES-65007-02 LBG. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$30,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project was undertaken to study mutagenesis using mon- 
ospecific antibodies against the sperm specific enzyme, lactate dehy- 
drogenase-X. A monospecific antibody has been prepared from 
rabbit anti-serum that reacts with rat sperm and not with mouse 
sperm. Using this antibody in a sandwich fluorescent antibody 
technique, the frequency of spontaneous mutation of mouse LDH-X 
in the DBA/2 mouse to rat kind LDH-X molecule has been estimat- 
ed to be 0.4 x IO/sup -6/. The induced mutation frequency shows an 
upward trend upon treatment of the mice with increasing dosage of 
procarbazine. 
Keywords. mutation frequency; mutagenesis; lactate dehydrogenase; 
rats; spermatogenesis; biological.models; mice; biochemical reaction 
kinetics; mutations; antibodies. 

34287 Effects of 60 Hz Fields on the Mammalian Central Ner- 
vous System. Adey, W.R. (Veterans Administration Hospital, Loma 
Linda, CA, 92354). Project number: NR-201-219. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this research is to determine the effects of 60 
Hz fields from high voltage transmission lines on the central nervous 
system of mammals. Environmental field conditions similar to those 
found in the vicinity of high voltage transmission lines will be 
simulated. These fields gradients will range from 1 to 2000 volts/ 
meter. The effects of these fields on the biological rhythms in rats 
will be evaluated. The effects on the neuroendocrine mechanism in 
rats will be examined by using 17-hydroxysteriods, calcium, phos- 
phorus, vanilmandelic acid and other urinary indicators of biorhyth- 
micitv. 
~eywbrds: power transmission lines; central nervous system; rats; 
hvdc systems; biological effects; biological stress; physiology; elec- 
tric fields. 

34288 Effects of Microwave Radiation on the Nervous System. 
Gandhi, O.P. (University of Utah. College of Engineering, Salt Lake 
City, UT, 80026). Project number: N01-ES-6-2146 LEB. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$120,000. 
Related energy source: nuclear fusion(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objective of this project is to determine the effects of 
long-term, low-level exposure to 915 and 2450 MHz microwave 
radiation on the central nervous system and behavior. Male rats will 
be exposed to a CW plane wave microwave field at frequencies of 
915 and 2450 MHz and power density of 5 Mw/sq cm. The animals 
will be exposed for 8 hours a day, 5 days a week for 16 weeks. The 
following measurements will be made: (1) biochemical analysis of 
the cholinesterase activity of the blood, the SH group in the blood, 
and ketosteriods in the urine; (2) behavior such as rodent activity, 
water and food intake; and (3) EEG. An assessment of rat perform- 
ance on multiple fixed ratio-differential reinforcement of low re- 
sponse rates (FR-DRL) reward schedule was performed. Prelimi- 
nary analysis of the data indicates a drop in the responses per second 
on the FR component of the schedule in the exposed animals. 
Hematological and serum chemistry and urine chemistry has been 
carried out on the animals. Only one parameter, total free sulfhydryl 
groups, showed a difference (increase) between the irradiated and 
sham irradiated animal groups. EEG measurements have been made 
but the data analysis has not been completed. 
Keywords: microwave radiation; biological effects; central nervous 
system; biological stress; rats; males; blood; behavior; diet; intake; 
water; food; brain; pathological changes. 

34289 Microwave Exposure Systems and Microwave Dosimetry. 
McRee, D.I. (National Institute of Environmental Health Sciences, 
P.O. Box 12233, Research Triangle Park, NC, 27709). Project 
number: 201 ES-50014-09 LEB. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$45,000. 
Related energy source: nuclear fusion(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

It is the objective of this project to develop microwave 
exposure systems for bioeffects research and to develop and test 
techniques for measuring energy absorption. The waveguide system 
for exposing isolated neurons to 2450 MHz microwave radiation has 
been modified so that longer survival times and constant tempera- 
tures of the nerves during exposure could be achieved. Small ther- 
mistor probes have been used to measure deep colonic temperatures 
in pregnant mice during exposures to 2450 MHz microwave radi- 

ation. Using the temperature profiles measured in the dead animals 
to calculate average absorption rates, the results agreed well with 
both calculated and measured whole body absorption reported in the 
literature. A system for exposing groups of marine animals to differ- 
ent intensity levels simultaneously without significant perturbation of 
the microwave field by the location and orientation of the animals 
haq heen developed and tested. A system to cxpose localized areas or 
organs in animals has been assembled for use in physiological studies. 
Keywords: microwave radiation; radiation doses; bioassay; mice. 

34290 Effects of Microwaves on Neural Response. McRee, D.I. 
(National Institute of Environmental Health Sciences, P.O. Box 
12233, Research Triangle Park, NC, 22709). Project number: 201 
ES-50015-05. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$60,000. 
Related energy source: nuclear fusion(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objective of this project is to determine the effects of 
microwave radiation on neurological response. Isolated neurons 
such as the abdominal ganglion of the Aplysia, lobster ganglia, the 
sciatic nerves of frogs and the saphenous nerves of cats will be 
exposed to CW, pulsed, and modulated microwave radiation in the 
specific absorption rate range of 0 to 100 mW/g. Fatigue and 
recovery of the neurons under different modes of stimulation will be 
studied. The basic mechanisms of interaction will be investigated in 
cases where changes occur. Experiments to determine if continuous 
wave, 2450 MHz microwave radiation increases the fatigue rate or 
changes the vitality of the frog sciatic nerve were completed. The 
frog sciatic nerves were exposed in a waveguide to specific absorp- 
tion rates of 100 W/kg, 50 W/kg, 20 W/kg, 10 W/kg, and 5 W/kg. 
The nerves were stimulated with twln pulses (separated by 5 ms 
interval) at a repetition rate of 50 pps in order to accelerate the 
rundown time. Distinct changes in the excitability and refractoriness 
of the exposed nerve were seen in comparison to the control nerves 
for specific absorption rates of 10 mW/g and above. 
Keywords: microwave radiation; biological effects; neurology; be- 
havior; frogs; lobsters; biological models. 

34291 Effects of 2450 MHz Microwave on the Embryonic Devel- 
opment of Japanese Quail. McRee, D.I. (National Institute of Envi- 
ronmental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: 201 ES-50017-06 LEB. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$60,000. 
Related energy source: nuclear fusion(5O); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objective of this project is to determine the effects of 
2450 MHz CW microwave radiation on the embryological develop- 
ment of Japanese quail and the subsequent growth, reproduction, 
and immunological response of the mature quail which had been 
exposed during the developmental period. Fertilized Japanese quail 
eggs were exposed to 2450 MHz CW microwave for various periods 
of embryonic development at power densities of 30 mW/square 
centimeters and 5 mW/square centimeters. The effects of exposure 
on hatchability, gross deformities and hematological parameters 
were measured in the 2-day-old quail. No differences were found in 
the hatchability or development in the controls and exposed quail. 
The quail were then placed in regular feeding and housing facilities 
and were not exposed to any microwaGe radiation after hatch. 
Reproductive performance in the quail was monitored from 6 
through 22 weeks of age. Non-exposed controls of both sexes, as 
well as exposed females, performed normally. However, a decreased 
percentage of fertile eggs was produced by control or exposed 
females when paired with exposed males. Mating behavior was 
normal in both exposed and non-exposed males. No changes in 
immunological response was detected in the 6-week-old quail. 
Keywords: microwave radiation; biological effects; embryos; birds; 
animal growth; reproduction; immunology; physiology. 

34320 Study of Recessive Lethal Mutations Induced in Mice by 
Chemical Mutagens. Sheridan, W. (National Institute of Environ- 
mental Health Sciences, P.O. Box 12233, Research Triangle Park, 
NC, 27709). Project number: 201 ES-60042-04 LAG. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$30,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Studies are being conducted of the transmission of recessive 
lethal mutations which were induced in mice by chemical mutagens. 
Backcross progeny between offspring of lethal bearing animals and 
their daughters are used to detect the presence of recessive lethals. 
An increase in fetal mortality is used as indicator of the lethal. The 
induction of recessive lethal mutations by a chemical has previously 
been demonstrated in this project. No adequate study of this class of 
mutation has been conducted with regard to heterozygous effects. It 
is our purpose to investigate what might be the mode of action and 
long-term effects of such mutations on animals. 

4 



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 45 

Keywords: mice; mutagenesis; lethal mutations; chemical effluents; 
toxicity; genetic effects; biological models. 

34321 Effects of Chromosomal Aberrations on Embryonic Devel- 
opment. Sheridan, W. (National Institute of Environmental Health 
Sciences, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: Z01 ES-60059-03 LAG. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$36,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project is designed to study the effects of chromosomal 
aberrations on fetal mortality and development. Comparisons will be 
made between in vivo effects and effects on mouse embryos grown 
in culture. Chemical mutagens are known to be capable of inducing 
chromosomal aberrations such as translocations which may be trans- 
mitted to the next generation. Increased rates of fetal death are 
usually observed among offspring to translocation heterozygotes. It 
is our purpose to investigate the rates of transmission of such 
aberrations and the processes of fetal mortality by direct observation 
of the development of embryos. 
Keywords: chromosomal aberrations; embryos; mice; mortality; ge- 
netic effects. 

34322 Molecular Characterization of lsozymes and Mutant En- 
'zymes in Mammals. Li, S. (National Inst. of Environmental Health 
Sciences, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: 201-ES-60062-03 LAG. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$120,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The amino acid composition and tryptic peptide maps of 
three isozymes, LDH-M, LDH-H and LDH-X, purified from mouse 
muscle, heart and testis, respectively, have been compared. The 
testicular isozyme LDH-X has also been purified from both rat and 
hamster and its amino acid composition determined in each case. 
Isozyme LDH-M has also been purified from horse muscle, and its 
enzymatic properties, amino acid composition and tryptic peptide 

' 

map determined. 
Keywords: enzymes; molecular structure; mammals; mutagenesis; 
biological models. 

34323 ~ m i n h  Acid Sequence of Mouse Sperm Lactate Dehydro- 
genase. Li, S. (National Inst. of Environmental Health Sciences, P.O. 
Box 12233, Research Triangle Park, NC, 27709). Project number: 
201-ES-60063-03 LAG. Supported by: National Inst. of Environmen- 
tal Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$168,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The sperm-specific lactate dehydrogenase from mouse has 
been cleaved into small paptides by'CNBr and trypsin. These pep- 
tides are being purified by gel filtration and ion-exchange chromato- 
graphy. Amino acid sequences. of some purified peptides are being 
determined. Thus far, two-thirds of the 300 residues have been 
sequenced. 
Keywords: amino acids; mice; spermatogenesis; lactate dehydrogen- 
nse; biological models; mutagenesis. 

34324 Primary Structure Characterization of Mouse Muscular 
Lactate Dehydrogenase. Nakashima, Y. (National Inst. of Environ- 
mental Health Sciences, P.O. Box 12233, Research Triangle Park, 
NC. 27709). Proiect number: 201-ES-60064-03 LAG. Suooorted bv: 
~ a 6 6 a l  11;st. of~nvironmental  Health Sciences, ~esea r i f i  ~ r i a n ~ j e  
Park, NC (USA). Funding: NIEHS-$78,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Lactate dehydrogenase from mouse muscle has been frag- 
mented into small peptides by chemical and enzymatic procedures. 
These peptides are being purified by gel filtration and ion-exchange 
chromatography. Amino acid sequences of some pure p~ptides are 
being determined. Thus far, more than one third of the 330 residues 
have been sequenced. 
Keywords: mice; muscles; lactate dehydrogenase; molecular struc- 
ture; chemical analysis; enzymes; mutagenesis; biological models. 

34325 Biochemical Studies of Mouse Enzymes, 11: PCK-B Var- 
iants. Lee, C.Y. (National Institute of Environmental Health Sci- 
ences, P.O. Box 12233, Research Triangle Park, NC, 27709). Project 
number: 201 ES  60087-02 LAG. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$30,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Three genetic variants of 3-phosphoglycerate kinase-B (a 
sperm-specific isozyme) were purified respectively from DBA/2J, 
C3H/HeJ, and C57BL/6J mice, and their kinetic properties were 

compared. Stability of the enzymes was compared at high tempera- 
tures, extreme pH's or in the presence of urea and iodoacetate. 
Keywords: phosphotransferases; biochemical reaction kinetics; mice. 

34326 Biochemical Studies of Mouse Enzymes, I: Phosphoglu- 
cose Isomerance. Charles, D. (National Institute of Environmental 
Health Sciences, P.O. Box 12233, Research Triangle Park, NC, 
27709). Project number: 201 ES 60091-02 LAG. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$54,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Genetic variants of phosphoglucose isomerase were purified 
respectively from muscle extract of DBA/ZJ and C57BLi6J mice. 
Structural and kinetic properties of these two electrophoretic var- 
iants were compared under different experimental conditions in an 
attempt to find any other biochemical differences. 
Keywords. enzymes; biochemical reaction kinetics; mice; muscles; 
isomerases; mutagenesis; biological models. 

34327 Biochemical. Mutations in Drosophila Induced by Chronic 
Irradiation. Langley, C.H. (National Institute of Environmental 
Health Sciences, P.O. Box 12233, Research Triangle Park, NC, 
27709). Project number: 201 ES-60092-02 LAG. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$60,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

An analysis of mutants recovered after 1000 lines of a bal- 
anced lethal strain of Drosophila melanogaster were exposed to 
chronic low-dose (8.7 rad/hr) -irradiation was carried out. The 
following mutants were recovered: Got-2, 1; -Gpdh, 6; cMdh, 2; 
Adh, 0; Dip-A, 0; Hex-C, 4; and -Amy, 0. These represent 7 
independent mutation events. Only one of these was associated with 
a chromosomal aberration (deficiency). Of five which could be 
analyzed for CRM production, three were CRM-positive. These 
results suggest that the majority of mutants induced by low-dose-rate 
-irradiation are point mutations. 
Keywords: drosophila; biochemical reaction kinetics; biological radi- 
ation effects; mutations; radioinduction; chronic irradiation; low dose 
irradiation; chromosomal aberrations. 

34328 BrdU-Dye Stidies of Meiotic Recombination. Allen, J.W. 
(National Institute of Envircnmental Health Sciences, P.O. Box 
12233, Research Triangle Park, NC, 27709). Project number: 201 ES 
60094-02 LAG. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$42,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

In vivo 5-brornodeoxyuridine (BrdU)-dye methodology is 
utilized for a variety of cytogenetic studies in rodent germ cells. 
Analyses of spermatogonial DNA replication and sister chromatid 
exchange (SCE) patterns are accomplished, and meiotic exchanges 
are visualized in 1 degree and 2 degree spermatocytes. Togetl~e~., 
these studies can form a s stem for interpreting details of meiotic 
recombination. Mutagen e d c t s  upon SCE and/or meiotic exchange 
will be examined. 
Keywords: sister chromatid exchanges; bioassay; rodents; germ cells; 
dna replication; meiosis; biological models; mutagenesis. 

34329 Sister Chromatid Exchange Analyses in Rodent Fetal Tis- 
sues. Allen, J.W. (National Institute of Environmental Health Sci- 
ences, P.O. Box 12233, Research Triangle Park, NC, 27709). Project 
number: Z01 ES 60095-02 LAG. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$54,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

In vivo sister chromatid exchange (SCE) analyses have been 
extended to rat fetal as well as maternal tissues. SCE induction 
effects from selected mutagens/teratogens are being examined after 
maternal drug metabolism and transplacental passage to various fetal 
tissues. In some instances, in vitro methodology is also employed in 
order to study direct effects from the parent compound, and also 
from known metabolites. The system should allow. for sensitive 
cytological assessment of comparative drug damage at various ma- 
ternal-fetal interaction stages. 
Keywords: rodents; fetuses; tissues; sister chromatid exchanges; 
drugs; metabolism; mutagenesis; teratogenesis; biological models; in 
vivo. 

34330 Comparison of Rates of Induction of Point Mutations and 
Chromosome Aberrations in Cultured Cells. Sheridan, W. (NIEHS, 
P.O. Box 12233, Research Triangle Park, NC, 27709). Project 
number: Z01-ES-60096-02-LAG. Supported by: National Inst. of En- 
vironmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS. 
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Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

In order to assess the utility of various test systems, different 
aspects of their potential should be explored. If one type of genetic 
damage is more easily detected within a system, this might be the 
criterion of ,choice. Using the mouse lymphoma cell line L5178Y, 
mutations at the T K  locus were induced by chemical treatment. 
Studies utilizing the same mutagens are conducted on the frequencies 
of induction of chromosomal damage and aberrations and compared 
with the point mutation frequency. 
Keywords: cell cultures; mice; lymphomas; mutagens; biological ef- 
fects; chromosomal aberrations. 

34331 Induction of Sister Chromatid Exchanges (SCE) by Ethyl 
Carbamate in Various Mouse Tissues. Roberts, G. (NIEHS, P.O. Box 
12233, Research Triangle Park, NC, 27709). Project number: 201.- 
ES-61002-01 LAG. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS. 
Related energy source: general science(100) R and D cntegories: 
Biological effects of pollutants in experimental systems. 

Differences in baseline and drug-induced frequencies of SCE 
between somatic and germ cells have been demonstrated. This 
capability of the SCE test was utilized to determine the relative 
sensitivity of various mouse tissues to the carcinogen ethyl carba- 
mate. 5-Bromodeoxyuridine (BrdU)-dye methodology was utilized 
for examining SCE in vivo and in vitro. The extent of SCE induc- 
tion in the tissues used correlates well with their known sensitivity to 
this agent with respect to the induction of carcinogenic and muta- 
genic endpoints. 
Keywords: carbamates; biological effects; chromosomal aberrations; 
mice; tissue cultures; mutagenesis; in vivo; in vitro. 

34332 Surveys of Genetic Variation Utilizing Two-Dimensional 
Electrophoresis. Langley, C. (NIEHS, P.O. Box 12233, Research 
Triangle Park, NC, 27709). Project number: Z01-ES-61004-01 LAG. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Two-dimensional electrophoresis as described by O'Farrel in 
1975 has been applied to the identification and estimation of genic 
variation in various animal species. After surveying two Drosophila 
species, mice and humans, for electrophoretic variation in the most 
abundant proteins, it can be concluded that previous estimates of the 
naturally occurring levels were overstated. The general conclusion 
of these studies is that the level of variation revealed by two- 
dimensional electrophoresis is less than that observed by earlier 
allozyme/isozyme techniques. Although there may be some sensitiv- 
ity difference between the techniques, it seems more likely that 
biases in the selection of loci surveyed in previous studies accounts 
for the discrepancy. The survey of genetic variation with two- 
dimensional electrophoresis will be concluded this year with some 
investigations of rates of molecular evolution in Drosophila and 
mice. 
Keywords: electrophoresis; genetic variability; measuring methods; 
evaluation; drosophila; mice; man. 

34360 Environmental Mutagenesis Testing Development Pro- 
gram. Zeiger, E. (National Institute of Environmental Health Sci- 
ences, P.O. Box 12233, Research Triangle Park, NC, 27709). Project 
number: 201-ES-60052-03 LMG. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$162,000. 
Related energy source: medical applications(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives of the Environmental Mutagenesis Test De- 
velopment Program are twofold. The first is the development of an 
integrated program for the routine testing of large numbers of 
chemicals for mutagenicity. This includes such diverse factors as 
test-system validation, identification and development of new test 
methods, development of an increased understanding of mutagenesis 
and development of a strategy and an organizational structure for 
conducting a large scale testing program and interpreting the results 
obtained. The second objective is implementation: to test up to 1000 
commercial and environmental chemicals per year for mutagenicity. 
Keywords: mutagenesis; biological models; chemical effluents; toxic- 
ity. 

34361 Development of a System for Detecting Lethal Mutations 
in Mice. Roderick, T.H. (Jackson Laboratory, Bar Harbor, ME, 
04609). Project number: N 1H-N01-ES-4-2 156 LEM. Contract: NIH- 
N01-ES-4-2156. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$75,000.. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

At present no efficient test system exists for detection of point 
mutations in mammals. The aim of the conhact is to develop strains 

of mice, carrying marked inverions, which may be used in studies of 
induction of point mutations. Theoretically these tests will be com- 
parable to the system presently used in Drosophila. The prime goal 
is,to induce inversions in as many chromosomes of the mouse as 
possible and combine them in a number of strains to be used as tester 
stocks. The contractor induces chromosome breaks and inversions 
by means of radiation and/or chemical agents. He mates the treated 
animals and in the F1 does cytological analysis of one testis of each 
individual male. If a significant increase in anaphase bridges appears, 
this is taken as an indication that the animal may carry an inversion; 
and he is mated to get offspring for further study. Following 
cytological and linkage studies to characterize the aberration, a 
decision is made as to the utility of the inversion and appropriate 
marker genes are introduced into the stock. 
Keywords: mutagenesis; biological models; bioassay; mutations; mice. 

34362 Microbial Mutagenesis Testing. Spcck, W. (Case Western 
Reserve Univ., Cleveland, OH). Project number: N01-ES-9-2136. 
Contract: N01-ES-9-2136. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The purpose of this contract is to test a total of 225 environ- 
mental and commercial chemicals for mutagenicity using Salmonella 
typhimurium tester strains in 3 laboratories. Substances found muta- 
genic in Salmonella will be selected for testing in mammolion and 
Drosophila systems. The testing aspects of these contracts have just 
gotten underway and complete results are not yet available. It is 
expected, however, that testing will proceed rapidly. 
Keywords: microorganisms; mutagen screening; mutagenesis; biologi- 
cal models; salmonella; mammals; drosophila. 

34363 Microbial Mutagenesis Testing. Haworth, S. (EG and G 
Mason Inst., Rockville, MD). Project number: NOI-ES-9-2137. Con- 
tract: N01-ES-9-2137. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The purpose of this contract is to test a total of 225 environ- 
mental and commercial chemicals for mutagenicity using Salmonella 
typhimurium tester strains in 3 laboratories. Substances found muta- 
genic in Salmonella will bc selccted for testing in mammalian and 
Drosophila systems: The testing aspects of these contracts have just 
gotten underway and complete results are not yet available. It is 
expected, however, that testing will proceed rapidly. These con; 
tracts will allow the NlEHS to rapidly screen large numbers of 
chemicals for mutagenicity in a relatively short time and at relatively 
low cost. Mutagenicity in this system correlates strongly with car1 
cinogenicity and heritable mutations in rodents. The chemicals found 
mutagenic, therefore, will be given the highest priority for chronic 
toxicological and carcinogenesis testing by the National Toxicology 
Program. 
Keywords: microorganisms; mutagenesis; salmonella typhimurium; 
chemical efflur~~ts;  mammals; drosophila; mutagen screening; rats; 
toxicity; carcinogenesis; biological models. 

34364 Microbial Mutagenesis Testing. Simmon, V.F. (SKI Inter- 
national, Menlo Park, CA). Project number: N01-ES-9-0001. Con- 
tract: NOI-ES-9-0001. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS. - 

Related energy source: general science(100) R and D cntegories: 
Biological effects of pollutants in experimental systems. 

The purpose of this contract is to test a total of 225 environ- 
mental and commercial chemicals for mutagenicity using Salmonella 
typhimurium tester strains in 3 laboratories. Substances found muta- 
genic in Salmonella will be selected for testing in mammalian and 
Drosophila systems. 
Keywords: salmonella typhimurium; mutagen screening; mutagens. 

34365 Development of New and Improved Salmonella Test Meth- 
ods. Zeiger, E. (NIEHS, P.O. Box 12233, Research Triangle Park, 
NC, 27709). Project number: Z01-ES-60103-01 LMB. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Salmonella typhimurium tester strains are widely used for 
routine testing of unknown chemicals for mutagenic activity. This 
project is attempting to characterize such factors as the growth 
kinetics of the strains during the assay, effects of various growth 
media on the mutagenic response, and the kinetics of the mutagenic 
response in host-mediated assay systems. 
Keywords: mutagen screening; salmonella typhimurium; response 
modifying factors; reaction kinetics; bioassay. 
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34400 Effects of Environmental Agents on Male and Female 
Reproductive Tract Function. Davis, J. (Endocrine Labs. of Madison, 
Inc., Madison, WI, 53707). Project number: N01-ES-6-2111 LET.' 
Contract: N01-ES-6-2111. Supported by: National Inst. of Environ-' 
mental Health Sciences, Research Triangle Park, N C  (USA). Fund: 
ing: NIEHS-$245,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

A series of experiments are described which will provide 
information on the effects of 36 selected xenobiotics (10 per annum) 
on the fertility of mice (male and female) following prenatal o r  
postnatal exposure, and determine if levels of reproductive hormones 
have deviated from the norm o r  if a pathologic condition exists in 
mice whose reprodcutive capacity has been altered. Information will 
be obtained on the possible developmental toxicity of these chemi- 
cals, including transplacental carcinogenesis. 
Keywords: male genitals; female genitals; dynamic function studies; 
fertility; mice; reproduction; toxicity; chemical effluents; fetuses; 
embryos; organic chlorine compounds; organic bromine compounds. 

34401 Physiological Effects of Arsenic, Cadmium, and Copper on 
Marinc Shellfish. Engel, D.W. (National Marine Fisheries Service, 
Beaufort, NC, 285 16). Project number: NOAA-015-77-El-AR- 1 
LET.  Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, N C  (USA). Funding: NIEHS- - 
$80,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

This study was undertaken to determine the physiological, 
biochemical, and ultrastructural effects of arsenic, cadmium, and 
copper on tissues of marine shellfish in comparison with those 
previously observed in mammals. Evaluation of pharmacokinetic 
and toxicological differences in comparison to similar doses of Cd 
administered as mammalian cadmium-thionein, oyster cadmium- 
binding protein or  Cd/sup +2/ is to be accomplished. An apparent- 
ly inducible cadmium-specific metal binding protein from oysters 
exposed to cadmium seems responsible for the known bioaccumula- 
tion of cadmium by these organisms and appears to play a role in 
determining cadmium toxicity. 
Keywords: physiology; arsenic; cadmium; copper; toxicity; ultras- 
tructural changes; oysters; biochemistry; water pollution; food 
chains; diet. 

34402 Study of Developmental Disorders in a Model of Embryo 
Culture During Organogenesis. Sanyal, M.K. (National Inst. of Envi- 
ronmental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: Z01-ES-70010-03 LET.  Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, N C  (USA). Funding: NIEHS-$60,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

T o  aid in the laboratory assessment of teratogens and the 
understanding of the molecular mechanisms underlying teratogene- 
sis, an in vitro culture system for rat embryos has been developed. 
Rat conceptuses of pregnancy day I0  can be grown continuously for 
96 hrs with extensive differentiation of major organs. Utilizing this 
embryo culture, nutritional and hormonal requirements for embryon- 
ic development are being studied, and the system's predictiveness for 
chemical teratogens is being tested. A microsomal enzyme activating 
system has been coupled to the embryo culture system which allows 
the detection of indirect acting teratogens. 
Keywords: rats; embryos: teratogenesis; cell differentiation; biological 
models. 

34403 Regulation of Gene Expression During Differentiation. 
Carter, D.B. (National Inst. of Environmental Health Sciences, P.O. 
Box 12233. Research Trialiele Park. NC. 27709). Proiect number: 
201-ES-70647-03 LET. supported by; ~ a t i b n a l  h i t .  of knvironmen- 
tal Health Sciences, Research Triangle Park, N C  (USA). Funding: 
NIEHS-$60,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollsants in experimental systems. 

The  protein-mapping technique of O'Farrell is being used to 
study the synthesis of total protein in embryonic and postnatal mouse 
genital tracts. Normal differentiation in Mullerian and Wolffian ducts 
from mouse fetuses beginning with day 14 through birth is being 
followed by 35s-methionine incorporation into protein. High resolu- 
tion maps of immature and mature mouse uteri are also being 
developed to establish end points of differentiation. There are ap- 
proximately 400 protein spots detectable in each pattern developed 
thus far. Some 5% of the detectable proteins are either sex o r  
developmental stage specific. The effects of prenatal and postnatal 
diethylstilbestrol on fetal and immature uteri protein synthetic pat- 
terns will be assessed. 
Keywords: cell differentiation; sulfur 35; mice; fetuses; proteins; ge- 
netic mapping. 

34404 Effects of Prenatal Exposure to Foreign Chemicals on 
Genital Tract Function. McLachlan, J.A. (National Inst. of Environ- 

mental Health Sciences, P.O. Box 12233, Research Triangle Park, 
NC, 27709). Project number: ZOI-ES-70060-06 LET. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, N C  (USA). Funding: NIEHS-$150,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The  long range goals of this project are: (1) to evaluate the 
effects of prenatal exposure to environmental chemicals on the 
subsequent reproductive capacity of the offspring; (2) to investigate 
the mechanisms involved in the production of subfertility in mam- 
mals as a result of their in utero exposure to foreign chemicals; (3) to 
assess the transplacental carcinogenic potential of these compounds; 
(4) to study the physiologic disposition and metabolism of these 
compounds in the pregnant animal and fetus; (5) to  study chemico- 
biological interactions of transplacental toxicants, with special em- 
phasis on structure-activity relationships; (6) to determine if prenatal 
exposure to environmental agents can alter the cytoplasmic recep- 
tors for steroid hormones in reproductive tract tissues; (7) to develop 
and utilize organ culture systems to study the effects of environmen- 
tal chemicals on the fetal ovary and reproductive tract in vitro; and 
(8) to evaluate the above animal models as predictors of human 
response. Special attention is given to diethylstilbestrol (DES). 
Keywords: embryos; reproductive disorders; reproduction; fertility; 
metabolism; physiology; chemical effluents; males; females; patho- 
logical changes; carcinogens; ovaries; biological models; biological 
effects; female genitals; male genitals; toxicity; estrogens; stilbestrol; 
teratogenesis; polyphenols. 

34405 Role of Chemical-Receptor Interactions in Reproduction 
and Transplacental Toxicity. Korach, K.S. (National Institute of 
Environmental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: Z01-ES-70065-03 LET.  Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, N C  (USA). Funding: NIEHS-$78,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The main objectives of this project are to determine whether 
D E S  is metabolized to biologically and hormonally inactive metabo- 
lities; to test the hypothesis that certain chemicals are transplacental 
toxicants due to their relative binding to plasma/receptor proteins 
particularly alpha-fetoprotein; to investigate some of the biochemical 
mechanisms which contribute to results of prenatal exposure of  
hormonally active environmental chemical in the mouse; to deter- 
mine the molecular locus of transplacental toxicity using structure- 
function relationships of different environmental chemicals; and to 

.determine a biochemical marker for transplacental toxicity. These 
objectives are being studied by using refined biochemical techniques 
of hormone receptors and hormone action. The basic physiological 
effects on hormone synthesis and hormone levels will be studied 
using chemical extraction techniques and radioimmunoassays. Ex- 
periments to determine the carcinogenic nature of hormonally active 
environmental chemicals will be conducted in vivo. 
Keywords: reproduction; toxicity; placenta; translocation; receptors; 
hormones; solvent extraction; radioimmunoassay; biosynthesis; fetal 
membranes; chemical effluents; teratogenesis. 

34406 Transplacental Pathology of Environmental Chemicals. 
Dixon, R.L. (National Inst. of Environmental Health Sciences, P.O. 
Box 12233, Research Triangle Park, NC, 27709). Project number: 
201-ES-70070-03 LET. Supported by: National Inst. of Environmen- 
tal Health Sciences, Research Triangle Park, N C  (USA). Funding: 
NIEHS-$60,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Three chemicals, methyl-n-butyl ketone, enflurane (ethrane), 
and ethchlorvynol (Placidyl), were studied initially. Postnatal effects 
ohserved were generally associated with changes in blood chemistry 
parameters and behavioral tests. However, these eft'ects, although 
statistically significant, often lacked a dose or  temporal relationship 
which complicated the assessment of their biological importance. 
There was no significant histopathology or  carcinogenicity associat- 
ed with any of these treatments. A more recently initiated experi- 
ment which sought to determine the possible postnatal effects associ- 
ated with prenatal benzene exposure was terminated due to a myco- 
plasma infection outbreak in the animal colony. 
Keywords: organic compounds; aromatics; pathological changes; ter- 
atogenesis; carcinogenesis; toxicity; benzene; placenta; membrane 
transport. 

34407 Study of Toxic Effects of Environmental Chemicals on 
Spermatogenesis. Lee, I.P. (National Inst. of Environmental Health 
Sciences, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: 201-ES-70080-06 LET.  Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, N C  
(USA). Funding: NIEHS-$240,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

These studies seek to  assess the effects of environmental 
agents on spermatogenesis. Agents are tested, test systems validated 
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and new approaches to toxicity testing proposed: (1) examine germ 
cell repair and DNA synthesis as indicators for chemical mutagene- 
sis; (2) utilize an integrated approach to study toxic effects on 
reproductive function; and (3) investigate the toxication-detoxication 
of polycylic hydrocarbons in gonadal tissue. T o  date, selected muta- 
gens, trace metals, TCDD, N20, Freon 22 and DBCP have been 
studied. A new sensitive alkaline elution analysis of germ cell DNA 
appears useful as a predictor of environmental agents which damage 
DNA. A DNA deficient mouse strain has been sought. Biochemical 
and toxic effects of environmental agents on rodent spermatogenesis 
are also studied by an integrated approach using spermatogenic 
marker enzymes, plasma FSH, LH, tebiosterone, histolbgic changes, 
and ,the in vitro perfusion of testis with selected environmental 
chemicals. These biochemkal and toxic effects were correlated to 
functionality of spermatozoa through serial mating studies. These 
studies contribute to an improved understanding of mechanism to 
toxicity, the reliability of laboratory animal toxicity tests for muta- 
genic and reproductive effects and validity of their extrapolation to 
humans. 
Keywords: toxicity; spermatozoa; chemical effluents; biochemical 
reaction kinetics; spermatogenesis; dynamic function studies; muta- 
gens; biological repair; genetic effects; rabbits; mice. 

34408 Development of In Vitro Models for Assessing Reproduc- 
tive Toxicity. Hall, J.L. (National Inst. of Environmental Health 
Sciences, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: Z01-ES-70085-02 LET. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$60,000. 

. Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Heterologous (human spermhamster egg) in vitro fertiliza- 
tion was used to assess fertilizing capacity of human males. These 
studies identified certain individuals as subfertile who have routinely 

. determined normal sperm number, motility and morphology. This 
approach demonstrated that the usual parameters of semen analyses 
are unsure predictors of male subfertility; only the most extreme 
semen abnormalities reliably indicate subfertility. Thus, the in vitro 
penetration of laboratory animal ova by human sperm appears to be 
an improved technique to assess human fertilization potential. The 
epidemiologic application of this noninvasive, fast and relatively 
inexpensive technique is being explored. 
Keywords: in vitro; biological models; toxicity; reproduction; human 
populations; hamsters; eggs; males; epidemiology. 

34409 Morphologic and Biochemical Effects of Toxic Metals. . 
Fowler, B.A. (National Inst. of Environmental Health Sciences. P.O. 
Box 12233, ~esea rch  Triangle Park, NC, 27709). Project number: 
Z01-ES-70200-06 LET. Suooorted bv: National Inst. of Environmen- 
tal Health Sciences, ~ e s e i i c h  ~ r i a n ~ l e  Park, NC (USA). Funding: 
NIEHS-S276.000 - - - - - - - - 
Related energysiurce: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

When animals are exposed to different trace metals for pro- 
longed time periods, each metal produces a biological response 
profile which specifically characterizes exposure to that metal. The 
objectives of these studies are to assess and characterize response 
profiles based on a thorough understanding of subcellular mecha- 
nisms of metal toxicity and specifically to: (1) define and correlate 
ultrastructural and biochemical responses in vivo which characterize 
exposure to toxic trace elements following prolonged exposure; and 
(2) develop early, specific, and sensitive biochemical testing proce- 
dures that may be used to evaluate human populations exposed to 
environmentally important trace elements. Specific metals and areas 
of interest include the biochemical effects of cadmium, manganese, 
arsenic, mercury, selenium, and lead on mitochondrial, microsomal 

of intestinal enzymes and isozymes involved in energy metabolism, 
i.e., lactate dehydrogenase, NAD-and Fp-glycerol 3-phosphate de- 
hydrogenases, glutamine metabolizing enzymes, gluconeogenic en- 
zymes, and beta- lucuronidase; (2) characterization of the morphol- 
oigj and metabotsm of natural and foreign substances in isolated 
intestinal absorptive cells; and (3) monitoring the response of key 
intestinal enzymes to in vivo treatment with colon-specific carcino-, 
gens, polyhalogenated aromatics and heavy metals. 
Keywords: gastrointestinal tract; biological functions; ontogenesis; 
enzymes; dose-response relationships; carcinogens; aromatics; organ- 
ic chlorine compounds; elements; morphology; metabolism. 

34450 Microsomal Mixed-Function Oxidase Systems: Specificity 
and Function. Philpot, R.M. (National Inst. of Environmental Health 
Sciences, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: Z01-ES-80001-06 LP. Supported by: National Inst. 
of Environmental..Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$18,000. 
Related energy source: Coal(S0); oil and gas(S0) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this research project is to assess the factors 
responsible for differences in the substrate specificities among cy- 
tochrome P-450-dependent microsomal mixed-function oxidase sys- 
tems(MF0) from various sources. Present work involves the purifi- 
cation of cytochrome P-450, NADPH-cytochrome c reductase, and 
lipid fractions from rabbit pulmonary and hepatic microsomes. The 
cytochrome P-450s are being examined by uv-visible spectroscopy, 
electron paramagnetic resonance spectroscopy, SDS-gel electro- 
phoresis, and by activities in reconstituted systems. Structural and 
immunological properties of the cytochromes are also being investi- 
gated. The long-range objective of this work is to determine the 
influence of: (1) multiple forms of the enzymic components of the 
MFO system; (2) endogenous compounds; and (3) exogenous com- 
pounds (inhibitors and inducers) on the substrate specificities of. 
MFO systems from different tissues and species. 
Keywords: cytochrome oxidase; biochemical reaction kinetics; rab- 
bits; lungs; liver. 

34451 Enzyines Metabolizing Chemicals: Chemical and Physio- 
logical Effectors of These Systems. Devereux, T.R. (National Inst, of 
Environmental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: Z01-ES-80002-09 LP. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$60,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

It is the long-range purpose of this project to.study how 
various chemicals and physiological changes affect xenobiotic me-, 
tabolism by the body. This laboratory has concentrated its effort on 
the lung as a target organ for exposure to environmental stresses. 
Present studies include isolation of rabbit lung cell types for the 
purpose of studying localization of xenobiotic metabolism within the 
lung and toxication-detoxication mechanisms in individual cell popu- 
lations. The following model enzyme systems are being used for 
study of individual xenobiotic metabolic pathways in lung cell 
populations: coumarin hydroxylase, 7-ethoiy-coumarin deetliylase, 
benzo(a)~vrene hvdroxvlase. and N,N-dimethylaniline N-oxidase. 
~ i f f e ren i  lung celi frac6ons (mixed cell populaiion) appear to have 
different metabolic profiles indicating possible differences in cytoch:, 
tome content in the cell types. Cell fractions containing alveolar 
type I1 cells and nonciliated bronchiolar epithelial cells (Clara cells) 
are being further purified for detailed'studies of mixed-function 
oxidase activity. , 

Keywords: enzymes; metabolism; chemical effluents; physiology; 
lungs; rabbits; hydroxylase; benzopyrene; cytochrome oxidase; toxic- 
ity. , 

and lysosomal structure and function. Enzyme activities associated 
with mitochondrial membranes have been found to show early and 34452 Xenobiotic-Metabolizing Activity in Skin and Its Response 
pronounced changes in mitochondria of rats mice following to Environmental Agents. Pohl, R.J. (National Inst. of Environmental 
prolonged exposure to arsenic. Further development of these bio- Health Sciences, P.0. Box 12233, Research Triangle Park, NC, 
chemical response profiles should permit a more basic understanding 27709). Project number: Z01-ES-80003-06 LP. Supported by: Nation- 
of the cellular mechanisms of metal toxicity and development of al Inst. of Environmental Health Sciences, Research Triangle Park, 
metal-specific biochemical testing procedures which accurately NC (USA). Funding: NIEHS-$54,000. 
assess a biological response to these agents prior to overt toxicity. Related energy Source: Coal(5O); oil and gas(5O) R and D categories: 
Keywords: toxicity; trace amounts; cadmium; manganese; arsenic; Biological effects of pollutants in experimental systems. 
mercurv: selenium: lead: mitochondria: dynamic function studies: The project is designed to elucidate the role of xenobiotic- 
biochemistry; rats;' mice; chronic exposure; pathological changes: 

34410 Gastrointestinal Function and Toxicology. Schiller, C.M. 
(National Inst. of Environmental Health Sciences, P. 0 .  Box 12233, 
Research Triangle Park, NC, 27709). Project number: ZOl-ES-70132- 
01 LET. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The development of the functions of the small intestine .in 
normal and environmentally, nutritionally and hormonally-stressed 
animals will be studied. The current functional and toxicological 
studies that relate to developing and adult animals are: (1) ontogehy 

metabolizing enzymes in skin as mediators of toxicity of environmen- 
tal agents. Mixed-function oxidase (including aryl hydrocarbon hy- 
droxylase), glutathione S-transferase and UDP-glucuronyltransferase 
activities are measured in pieces of whole skin or epidermis, or in 
microsomes or cytosol from skin of hairless mice (Hrs/J) after 
exposure of the mice to ultraviolet radiation, polycyclic hydrocar- 
bons, chlorinated hydrocarbons, etc. The wavelength of maximum 
absorbance in the carbon monoxide spectra of reduced cytochrome 
P-450 is identified after separating the cytochrome from contaminat- 
ing mitochondrial igments 
Keywords: metabolsm; ekymes; skin; toxicity; hydroxylase; mice; 
ultraviolet radiation; polycyclic aromatic hydrocarbons; organic 
chlorine compounds; carbon monoxide; cytochrome oxidase. 
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34453 In Vitro Metabolism of Xenobiotics by Selected Marine of the enzyme in vitro; and (5) the ability of the intact animal to 
Species. Bend, J.R. (National Inst. of Environmental Health Sci- maintain hemolymph osmolality and ion levels after intravascular 
ences, P.O. Box 12233, Research Triangle Park, NC, 27709). Project' administration of DDT.  
number: Z01-ES-80005-06 LP. Supported by: National Inst. of Envi) Keywords: toxicity; crustaceans; aquatic organisms; physiology; or- 
ronmental Health Sciences, Research Triangle Park, N C  (USA). ganic chlorine compounds; sensitivity; enzyme inhibitors; ddt; osmo- 
Fundine: NIEHS-$144,000. SIS. 
~ e l a t e c r  energy source: C o a l ( l 0 )  H and U categories: kliological 
effects of pollutants in experimental systems. 

We are investigating the biotransformation of foreign organic 
compounds in hepatic and extrahepatic tissues of vertebrate and 
invertebrate marine species from coastal Maine and Florida. Both 
cytochrome P-450-dependent microsomal mixed-function oxidases 
and alkene and arene oxide-metabolizing enzymes (epoxide hydrase 
and glutathione S-transferases) are being characterized in control 
fish and in fish preexposed to environmental contaminants such as 
polycyclic aromatic hydrocarbons, dioxins or  polyhalogenated bi- 
phenyls. 
Keywords: in vitro; metabolism; aquatic organisms; vertebrates; in- 
vertebrates; coastal regions; maine; florida; alkenes; organic com- 
pounds; metabolism; fishes; aromatics; pesticides; polycyclic aroma- 
tic hydrocarbons; organic halogen compounds. 

34454 Pollutants: Uptake, Distribution, Metabolism, Excretion 
and Storage Sites in Marine Species. Bend, J.R. (National Institute of 
Environ~nental Health Sciences, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: Z01-ES-80006-08 LP. Supported 
by: National Inst. of Environmental Health Sciences. Research Tri- 
angle Park, N C  (USA). Funding: NIEHS-$54,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The long-range objectives of this project are to study the in 
vivo uptake, distribution, metabolism, and excretion of single, puri- 
fied radiolabeled environmental contaminants, such as 2,4,5- 
trichlorophenoxyacetic acid, polychlorinated biphenyl isomers, and 
hydrocarbons, in vertebrate and invertebrate marine species that 
serve as human food sources. The  role of environmental temperature 
and exposure to other pollutants on the processes involved are also 
investigated. Particular attention is focused upon potential carcino- 
gens, mutagens, teratogens, and cytotoxins that may occur as food 
residues due to exposure of aquatic animals, including hydrocarbons 
from petroleum, pesticides, and polyhalogenated biphenyls. 
Keywords: uptake; hydrocarbons; organic chlorine compounds; aro- 
matics; fishes; aquatic organisms; metabolism; vertebrates; inverte- 
brates; distribution; excretion; pesticides; petroleum. 

34455 Hepatic and Extrahepatic Conjugation and Oxidation 
Metabolic Pathways for Xenobiotics in Mammals. Bend, J.R. (Nation- 
al Inst. of Environmental Health Sciences, P.O. Box 12233, Research 
Triangle Park, NC, 27709). Project number: 201-ES-80007-08 LP. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, N C  (USA). Funding: NIEHS-$300,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

Several arene and alkene oxides arc kr~own to  react covalent- 
ly with macromolecules, including nucleic acids, and to transform 
cells in vitro, suggesting their role as ultmate carcinogens, muta- 
gens, and cytotoxins. We are studying the mixed-function oxidases, 
which convert unsaturated hydrocarbons to epoxides, and the fur- 
ther metabolism of arene and alkene oxides by soluble fraction 
glutathione S-transferases and microsomal epoxide hydrase in hepat- 
ic and extrahepatic tissues. The  relative quantitative importance of 
the two pathways for epoxide metabolism is being studied in vitro in 
intact pulmonary cells, and in isolated perfused rat liver and rabbit 
lung preparations. 
Keywords: liver; biological pathways; mammals; metabolism; alkenes; 
mutagenesis; biological models; perfused tissues. 

34456 Role of Altered Membrane Function in Xenobiotic Toxic- 
ity. Pritchard, J.B. (National Inst. of Environmental Health Sciences, 
P.O. Box 12233, Research Triangle Park, NC, 27709). Project 
number: 201-ES-80031-03 LP. Suooorted bv: National Inst. of Envi- 
ronmental ~ e a l t h  Sciences, ~ e s e n r c h  ~ r i a n ~ l e  Park, N C  (USA). 
Funding: NIEHS-$66,000. 
Related energy source: Coal(50); 011 and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

Many aquatic animals are highly sensitive to certain xenobio- 
tic compounds. Such organisms are used as models to identify those 
physiological processes most sensitive to environmental pollutants. 
Particular emphasis is placed on membrane functions which underlie 
these prpcesses. We have utilized as model systems the blue crab 
(Callinectes sapidus) which is extremely sensitive to organochlorine 
pesticides, particularly at low environmental salinity where its sur- 
vival depends on its ability to osmoregulate. The  objective is to 
establish the mechanism(s) responsible for the sensitivity of crustacea 
to  organochlorine compounds: Parameters examined include: (1) the 
levels of Na,K-ATPase in the gills after adaptation to various 
environmental salinities; (2) the ouabain binding characteristics of 
the enzyme; (3) the activity of Na,K-ATPase enzyme after adminis- 
tration of D D T  both in vitro and in vivo; (4) the model of inhibition 

34457 Excretion of Xenobiotics by Selected Marine and Terres- 
trial Species. Pritchard, J.B. (National Inst. of Environmental Health 
Sciences, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: Z01-ES-80032-03 LP. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, N C  
(USA). Funding: NIEHS-$78,000. 
Related energy source: Coal(50); oil and gas(S0) R and D categories: 
Biological effects of pollutants in experimental systems. 

Marine and terrestrial vertebrates are used to examine the role 
of organic ion transport in the renal and hepatic excretion of 
environmental contaminants such as D D T  and 2,4- 
dichlorophenoxyacetic acid (2,4-D). Topics under investigation in- 
clude examination of: (1) the importance of renal and hepatic organic 
anion transport in the rate of elimination of xenobiotics or  their 
metabolites; (2) the interference of foreign compounds with elimina- 
tion of endogenous wastes or  toxins; (3) the role of intracellular 
binding proteins, such as glutathione S-tranferases, in transport and 
toxicity of organic ions; and (4) the influence of membrane transport- 
related cellular accumulation in the development of the xenobiotic 
toxicity in target organs, e.g., brain, as well as from the whole 
organism, is also characterized. 
Keywords: hydrocarbons; metabolism; excretion; vertebrates; meta- 
bolites; proteins; chemical bonds; pesticides; organic chlorine coni- 
pounds; ddt; toxins; fishes. 

34458 Carcinogenic Effects of Petroleum Hydrocarbons on Se- 
lected Marine and Estuarine. Organisms. Felton, S.P.; Miller, B.S. 
(Univ. of Washington. Fisheries Research Inst., Seattle, WA). Proj- 
ect number: NIH-N01-ES-7-2101. Contract: NIH-NO I -ES-7-2 101. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, N C  (USA). Funding: NIEHS. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The  objectives are: (1) to compare incidence of tumors. 
particularly epidermal papillomas, in exposure and control groups of 
selected flatfish species in response to exposure to benzo(a)pyrene 
(BaP) and/or its electrophilic derivatives; and (2) to qualitatively 
examine thc histopathology of comparable tumors occurring in both 
exposure and control groups. Progress to date has shown that 
exposore of young flatfish to BaP in water (1 g/l o r  by intraperiton- 
eal injection of 2.5, 5 or  10 mg/kg) produces an initial induction of 
liver A H H  activitflwhich declines by 4 and 6 months to levels 
below those of controls. Studies now in progress are concerned with 
elucidating the nature of the wide inter-animal response to BaP and 
possible Pelationships to carcinogenesis in the animals. 
Keywords: petroleum; aquatic ecosystems; carcinogenesis; seawater; 
rstuarics; benzopyrcne; toxicity; fishcs; livcr; physiology. 

34500 Cultured Epidermal Cells as  a Model for Skin Carcino- 
genesis. Sisskin, E.E. (National Institute of Environmental Health 
Sciences, Laboratory of Pulmonary Function and Toxicology, P.O. 
Box 12233, Research Triangle Park, NC, 27709). Project number: 
ZOI-ES-25000-02 LPFT. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, N C  (USA). Fund- 
ing: NIEHS-$75,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The vast majority of human neoplasma is thought to be due to 
environmental factors. There is overwhelming evidence that skin 
cancer, one of the most commonly occurring human cancers, is 
usually due to exogeneous insult. The  cells that are most likely to be 
progenitor cells for this carcinoma are the basal cells, which are 
rapidly dividing and/or differentiating, and as such make an excel- 
lent target cell for carcinogenic agents. The purpose of this work is: 
(1) to develop an in vitro system consisting of dividing, basal cells 
isolated from epidermis; (2) to induce these cells to undergo neoplas- 
tic transformation in vitro following treatment with environmental 
carcinogens and/or promoters; (3) to determine whether the two- 
stage model of carcinogenesis is a universal phenomenon, common 
to animals other than the mouse; (4) to isolate cells from skin 
papillomas and carcinomas induced in vivo; and (5) to compare the 
cellular properties of epidermal cells at various stages after in vitro 
treatment with carcinogens to cells derived from papillomas and 
carcinomas. The  work will be done with inbred Syrian hamsters. 
Keywords: skin; cell cultures; epidermis; carcinogenesis; biological 
models; human populations; mice; hamsters. 

34501 In Vitro Carcinogenesis and Promotion Studies. Steele, 
V.E. (NIEHS, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: ZOI-ES-25002-02 LPFT. Supported by: National 
Inst. of Environmental Health Sciences, Research Triangle Park, 
N C  (USA). Funding: NIEHS-$60,000. 
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Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The major aim in these studies is to study various phases of 
respiratory tract carcinogenesis at the cellular level using in vitro 
model systems. The metabolism of benzo(a)pyrene (BP) to oxidative 
and conjugated metabolites in tracheal epithelial cells was studied at 
different levels of tissue organization. Tracheal organ cultures, in 
which the normal histiotypic organization was maintained, were 
studied as well as primary tracheal epithelial cultures and a nontu- 
morigenic and a tumorigenic tracheal epithelial cell line. 
Keywords: in vitro; carcinogenesis; biological models; benzopyrene; 
epithelium; tumor cells; trachea. 

34502 Tumor Induction Studies with the Tracheal Transplant 
Model. Topping, D.C. (NIEHS, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: Z01-ES-25003-02 LPFT. Support- 
ed by: National Inst. of Environmental Health Sciences, Research 
Triangle Park, NC (USA). Funding: NIEHS-$78,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The fate of carcinogen induced metaplastic-dyplastic lesions 
induced by airway mucosa was studied. It was found that the great 
majority of lesions induced by a brief carcinogen exposure is revers- 
ible and does not develop into invasive carcinomas. A problem of 
great theoretical and practical importance in environmental carcino- 
genesis is whether morphological or other markers exist to signal the 
appearance of preneoplastic cells, i.e., cells that are precursors of 
cancer. In the respiratory tract mucosa of humans and animals 
exposed to products of incomplete combustion of organic materials 
and to  other carcinogenic substances, histopathological alterations 
have been described which are thought to represent precursors of 
neoplasias. 
Keywords: tumor cells; carcinogens; biochemical reaction kinetics; 
carcinogenesis; combustion products; toxicity; hydrocarbons; neo- 
plasms; respiratory tract cells. 

34503 Establishing Pulmonary Epithelial Cells in Culture. Wu, 
R. (National Institute of Environmental Health Sciences, P.O. Box 
12233, Research Triangle Park, NC, 27709). Project number: ZOL 
ES 25004-02 LPFT. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$30,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Research efforts are directed toward investigating the life 
cycle and basic functions of each type of pulmonary epithelial cells 
in a well-defined in vitro situation. A major objective of the research 
is to develop conditions for the long-term cultivation of normal, 
differentiated epithelial cells. Such a culture offqs a model system to 
investigate the mechanism of cell differentiation, as well as the repair 
of injury and the pathological response of cells to environmental 
toxic substances. The success in culturing normal epithelial cells 
from the respiratory tract is very limited, since most epithelial cells 
in the conventional culture condition are short lived and cellular 
basic functions are rapidly lost. Our approach is on one hand to 
eliminate those unnecessary factors from the conventional culture 
condition and on the other hand, to provide only required elements 
for cells. The first study of these series is to replace serum by the 
needed hormones and growth factors. Our results indicate that 
tracheal epithelial cells can be continuously maintained in a hor- 
mone-supplemented medium. These hormones and factors needed 
for tracheal cell cultures are insulin, epidermal growth factor and 
transferrin. 
Keywords: epithelium; lungs; cell cultures; cell cycle; cell differenti- 
ation; pathological changes. 

34504 Synthesis of Polypeptide Hormones and Prohormones by 
Normal and Neoplastic Lung Epithelium. DiAugustine, R.P. (Nation- 
al Inst. of Environmental Health Sciences, P.O. Box 12233, Research 
Triangle Park, NC, 27709). Project number: 201-ES-80033-03 LPFT. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$240,000. 
Related energy source: Coal(35); oil and gas(35); nuclear fission(30) R 
and D categories: Biological effects of pollutants in experimental ' 
systems. 

The lung epithelium of mammals is known to contain neur- 
oendocrine-like cells and neuroepithelial bodies. Dense-cored or 
neuroendocrine-type granules have been previously identified in 
both of these structures. We are attempting to identify known 
polypeptides hormones in the normal and neoplastic lung epithelium 
of various species. Although no corticotropin immunoreactivity was 
identified in normal lungs by immunohistochemical methods, this 
hormone was identified in cultured cells obtained from hamsters 
treated with diethylnitrosamine. These cells were also argyrophilic 
and contained numerous dense-cored vesicles, properties observed in 
human bronchial carcinoids and in some human small cell carcino- 
mas. These results contrast with those obtained with chemically- 
induced rodent squamous cell carcinomas. Such tumors exhibited 
neither immunohistochemical evidence for corticotropin nor cells 

containing dense-cored vesicles. We are presently investigating the 
regeneration of tracheal epithelial cells in order to identify pluripo- 
tent or progenitor cells for lung neuroendocrine cells and related 
neoplasias. 
Keywords: lungs; neoplasms; hormones; polypeptides; biosynthesis; 
epithelium; mammals; rodents; man. 

34505 Co-oxygenation of Xenobiotics by the Prostaglandin and 
Thromboxane Synthetase. Eling, T.E. (National Inst. of Environmen- 
tal Health Sciences, P.O. Box 12233, Research Triangle Park, NC, 
27709). Project number: 201-ES-80035-03 LPFT. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$96.000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

It is the long-range goal of this project to study the co- 
oxygenation of chemicals, i.e., benzo(a)pyrene (BP) 7,8-diol during 
the metabolism of arachidonic acid (AA) by guinea pig lung, ram 
seminal vesicle, mouse skin, microsomes and cells grown in tissue 
culture. BP-7,8-diol was oxidized to 7,10/8,9 tetrol by prostaglandin 
synthetase by all the tissues examined. Electrophilic metabolites of 
BP-7,8 diol were formed since BP-7,8 diol was covalently bound to 
protein. Significance of this metabolic activation in relation to cell 
transformation is being examined. 
Keywords: benzopyrene; metabolism; arachidonic acid; lungs; guinea 
pigs; sheep; male genitals; mice; skin; tissue cultures; cell prolifera- 
tion. 

34506 Prostaglandins in Tumor Promotion. Eling, T.E. (NIEHS, 
P.O. Box 12233, Research Triangle Park, NC, 27709). Project 
number: 201-ES-25012.01 LPFT. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

It is the long range goal of this project to determine whethcr 
tumor promotion by various agents, e.g., phorbol esters, proceeds 
via the release of arachidonic acid (AA) and the subsequent synthesis 
of prostaglandins (PG). We have examined several fibroblasts and 
chosen the mouse embryo fibroblast (10T 1/2) as a model system. 
PG production by these cells was examined with respect to cell 
growth and cell density. The kind of PG produced by 10T 1/2 was 
dependent on the number of passages. Phorbol esters (TI'A) altered 
cell growth and PG production. If a correlation can be determined 
between PG release and tumor promotion, we will have established 
a basis for the development of a test system for screening environ- 
mental tumor promoters. 
Keywords: prostaglandins; biosynthesis; oncogenic transformations; 
fibroblasts; mice; embryos; biological models; growth; neoplasms; 
esters; biological effects. 

34507 Effects of Perinatal Exposure to Gaseous Pollutants on 
Lung Development. Plopper, C.G. (NIEHS, P.O. Box 12233, Re- 
search Triangle Park, NC, 27709). Project number: 201-ES-25010-01. 
LPFT. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

While the pulmonary damage resulting from acute, short-term 
exposure to components of photochemical smog have been well 
characterized biochemically, morphologically and physiologically in 
adults, very little information is available concerning the mechanisms 
by which the respiratory system adapts to continual insult over the 
lifetime of an organism. The goal of this work area will be to 
elucidate the nature of the interactions between the cells of the 
growing lung and environmental irritants. The emphasis will be on 
pulmonary reactions occurring over the entire life span of the 
organism (prenatal to death) in response to gases at realistic environ- 
mental concentrations. The first phase is to characterize the normal 
cellular events during prenatal and early postnatal development of 
the mammalian lung of a non-human primate (M. mulatta). Once the 
usefulness ol' the rhesus monkey as a model for studies of pollutant 
effects on lung development is established, specific protocols will be 
developed to evalua!e pollutant effects on alveolarization, cellular 
maturation and overall lung growth and repair phenomena. 
Keywords: smog; biological effects; lungs; monkeys; biological 
models; dose-response relationships; chronic exposure. 

34508 Cellular and Molecular Mechanisms of Neoplastic Pro- 
gression. Barrett, J.C. (NIEHS, P.O. Box 12233, Research Triangle 
Park, NC, 27709). Project number: 201-ES-25001-02 LPFT.'Support- 
ed by: National Inst. of Environmental Health Sciences, Research 
Triangle Park. NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this study is to elucidate the cellular and 
molecular mechanisms of neoplastic development and to understand 
how environmental agents influence the progression of normal cells 
to malignancy. The specific aims of the research are: (1) identifica- 
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tion of preneoplastic stages during neoplastic development; (2) deter- 
mination of the role of somatic mutation in a multi-stage model of 
carcinogenesis; (3) elucidation of whether benign neoplastic cells 
progress to malignant cells; and (4) understanding the biochemical 
basis of cellular invasion. The studies involve model systems of 
oncogenesis which employ fibroblasts and epithelial cells in culture. 
Keywords: cell cultures; oncogenic transformations; carcinogenesis; 
biological models. 

34550 Extrapolation of PCB Deposition. Sipes, I.G. (University 
of Arizona, Tucson, AZ). Project number: NIH-NOl-ES-2111. Con- 
tract: NIH-NOl-ES-2111. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$ 109,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this project is to obtain information on the 
disposition of polychlorinated biphenyls (PCBs) in dogs and mon- 
keys and to use this knowledge in the further development of a 
pharmacokinetic model which will predict for a number of species 
the distribution, accumulation, and excretion of PCBs and other 
chlorinated xenobiotics after different dose levels and routes of 
exposure. The distribution, accumulation, metabolism, and excretion 
of 14C-labeled PCBs (4,4'-dichloro-, 2,4,5,2',4',5'-hexachloro-, 
2,3,6,2',3',6'-hexachloro-biphenyl) will be studied in Beagle dog and 
Fasciculous monkey. All major tissue and excreta (urine and feces) 
are sampled at various times after administration of the PCB. Biliary 
studies are also to be conducted to determine the necessary pharma- 
cokinetic parameters needed for modeling. Flow rate to the major 
organs will be determined in the monkey by means of microsphere 
technique. The results are: (1) The half-life of a PCB in the dog or 
the monkey is inversely proportional to the rate of metabolism of 
that PCB; (2) the dog is much better able to metabolize PCBs than is 
the monkey or evzn the rat; (3) chlorination in the para position 
greatly inhibits PCB metabolism by the monkey, but not by the dog; 
(4) PCBs with adjacent unsubstituted meta and para positions are 
readily metabolized by the monkey; and (5) the major tissue depots 
for unmetabolized PCBs are the fat and skin in both the monkey and 
the dog. 
Keywords: organic chlorine compounds; aromatics; metabolism; 
dogs; monkeys; carbon 14 compounds; drugs; biochemical reaction 
kinetics. 

34551 Pharmacokinetics of Chlorinated Xenobiotics. Matthews, 
H.B. (National Institute of Environmental Health Sciences, P.O. Box 
12233, Research Triangle Park, NC, 27709). Project number: Z01- 
ES-80016-06 LPK. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$I 50,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Previous work in this laboratory has described the absorption 
and tissue distribution of halogenated hydrocarbons and the impor- 
tance of metabolism to the excretion of these compounds. The 
results of current studies demonstrate that adjacent unsubstituted 
carbon atoms in the meta-para positions of polychlorinated biphenyls 
(PCBs) facilitate their metabolism via arene oxide intermediates and 
results in greater binding to subcellular macromolecules. Other 
current work demonstrates that the adipose tissue is not a well mixed 
pharmacokinetic compartment and that this fact may result in inac- 
curate extrapolation of disposition data from acute to chronic stud- 
les. 
Keywords: organic chlorine compounds; hydrocarbons; metabolism; 
aromatics; tissue distribution; excretion. 

34552 Pharmacokinetic Parameters in Carcinogenesis: Their Al- 
teration by Anti-Carcinogenic Agents. Anderson. M.W. (NIEHS, 
P.O. Box 12233, Research Triangle Park, NC, 27709). Project 
number: Z01-ES-35003-01 LPK. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Numerous studies suggest that the in vivo metabolism of 
benzo(a)pyrene (BP) and other carcinogens is altered when animals 
are pretreated with anticarcinogenic agents such as butylated hy- 
droxy anisole (HHA). Based on these observations, we have initiated 
studies to determine the type and amount of in vivo metabolic 
alteration and DNA binding of BP in animals pretreated with BHA. 
At present, the profiles of the glucuronide and sulfate conjugates in 
the bile have been determined in control and BHA treated animals. 
No sulfate conjugates were detectable in control or treated animals. 
Glucuronide conjugation accounted for 30% of the dose in control 
or treated animals; BHA pretreatment altered the profile of the 
glucuronide metabolites. The amount of 6-hydroxy RP was de- 
creased in 13HA treated animals and the amount of 45-dihydrodiol 
BP was concomitantly increased. This could have implications as to 
the anti-carcinogenic action of BHA since 6-hydroxy-BP has been 

suggested to be a carcinogenic metabolite of BP. Recycled metabo- 
lites of BP were also decreased by BHA pretreatment. 
Keywords: benzopyrene; metabolism; response modifying factors; 
carcinogenesis; in vivo; anisole. 

34553 Metabolism of Polychlorinated Biphenyls. Matthews, 
H.B. (NIEHS, P.O. Box 12233, Research Triangle Park, NC, 27709). 
Project number: 201-ES-80014-06 LPK. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Most polychlorinated biphenyls (PCBs) are readily absorbed 
from the intestines of higher animals, but metabolism to more polar 
compounds is a prerequisite to PCB excretion. The retention of 
PCBs is inversely proportional to the rate of metabolism. It is the 
position and not necessarily the degree of chlorination that deter- 
mines the rate of PCB metabolism. Two adjacent, unsubstituted 
carbon atoms are required for a rapid rate of PCB metabolism 
because their presence facilitates oxidative metabolism, probably via 
an arene oxide intermediate. However, PCBs without two adjacent 
unsubstituted carbon atoms may be metabolized via an arene oxide 
intermediate by shifting a chlorine, using the NIH shift, or by 
directly inserting a hydroxyl group into the meta position. The 
major metabolites of PCBs are mono- and di-hydroxylated deriva- 
tives which are excreted as glucuronide conjugates. 
Keywords: chlorinated aromatic hydrocarbons; metabolism; reten- 
tion; biochemical reaction kinetics; excretion. 

34554 Extrapolation of PCB Disposition. Sipes, I.G. (Univ. of 
Arizona, Tucson, AZ). Project number: NIH-NOl-ES-2111. Contract: 
NIH-NOl-ES-2111. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this project is to obtain information on the 
disposition of polychlorinated biphenyls (PCBs) in dogs and mon- 
keys and to use this knowledge in the further development of a 
pharmacokinetic model which will predict for a number of species 
the distribution accumulation and excretion of PCBs and other 
chlorinated xenobiotics after different dose levels and routes of 
exposure. The stipulations of this contract have now been fulfilled 
and the contract will be terminated. The data obtained from the 
contract is quite good and there is an ongoing effort to use this data 
in the construction of a physiological pharmacokinetic model which 
will ,allow the extrapolation of the disposition of PCBs to several 
specles. 
Keywords: chlorinated aromatic hydrocarbons; dogs; monkeys; me- 
tabolism; biochemical reaction kinetics; distribution; biological accu- 
mulation; excretion; pharmacology; mathematical models. 

34600 Toxicants and Avian Cell Growth and Metabolism. 
Wilson; B.W. (University of California at Davis, Department of 
Avian Science, Davis, CA, 95616). Project number: R01-ES00202. 
Contract: R01-ES-00202. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$49,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Organophosphate pesticides constitute an important environ- 
mental health problem because of their widespread use. Much is 
known about the toxic actions of these agents attributable to their 
inhibition 'of acetylcholinesterase (AChE) at neural and neuromuscu- 
lar functions. However, much less is known about the ways cells 
recover from organophosphate intoxication. In studies of the recov- 
ery of cultured muscle and nerve cells from paraoxon and 
diisoprophylfluorophosphate, evidence has been obtained that the 
rapid recovery process involves some type of feedback control of 
the rate of AChE recovery and an increase in total AChE activity 
and protein at the cells. In addition we have used various drugs to 
obtain evidence that AChE has been examined by electron micros- 
copy. These studies will be continued by examining the role of 
protein degradation in the recovery process of the cells and the 
possible electrophysiological changes that accompany regulation of 
AChE levels. The levels of other cholinergic macromolecules, such 
as acetylcholine receptor and choline acetyltransferase will be exam- 
ined to see if they are altered by factors that affect AChE. In 
addition, we propose to complete the isolation of the multiple forms 
of AChE of the chicken and study the localization and movement of 
the molecules. 
Keywords: pesticides; organic phosphorus compounds; biological 
effects; toxicity; chickens; cell cultures; animal cells; cholinesterase; 
transferases; enzyme activity; inhibition; biological recovery; recep- 
tors; pathological changes; cell membranes. 

34601 Quantitative Genetic Study of Environmental Mutagens. 
Lee, W.R. (Louisiana State Univ., Dept. of Zoology and Physiol- 
ogy, Baton Rouge, LA, 70803). Project number: R01-ES-00320. 
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Contract: R01-ES-00320. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$78,000. 
Related energy source: Coal(50); oil and gas(25); oil shaIe(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

T o  evaluate the genetic hazard of chemicals in our environ- 
ment and understand their mode of action, it is necessary to place 
chemical mutagenesis on a quantitative basis in an eukaryote orga- 
nism that can be thoroughly and economically analyzed genetically. 
Ethyl methanesulfonate (EMS) was selected as the mutagen for 
developing a model test system because of its known mutagenic 
effectiveness and its simple chemical structure which makes it rela- 
tively easy to synthesize with radionuclides having high specific 
activity. The mutagenic action of EMS is considered due to its 
alkylation of DNA, a point of view supported by previous work on 
this project using Drosophila in a bioassay of blood plasma from 
hamsters that had been previously injected with EMS. T o  place the 
dosage of EMS on a quantitative basis, total alkylation of DNA in 
Drosophila melanogaster spermatozoa is measured on a per sperm 
cell basis and then further divided into alkylation at specific sites 
such as the 7 position guanine. This dosimetry will then permit the 
construction of dosage response curves with the dose in terms of 
alkylation and the response in terms of the extensive mutational 
spectrum developed with Drosophila. This project differs from 
previous work with alkylation in that we are studying both alkyla- 
tion and the genetic consequence within the same germinal tissue of 
an eukaryote. 
Keywords: genetic effects; chemical effluents; organic sulfur com- 
pounds; drosophila; spermatozoa; mutagenesis; mutation frequency. 

34602 Benzene Toxicity and Metabolism. Snyder, R. (Thomas 
Jefferson University, 1020 Locust Street, Philadelphia, PA, 19107). 
Project number: R01-ES-00322. Contract: R01-ES-00322. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$70,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The aim is to study the biochemical events that lead to the 
functional and morphological changes characteristic of benzene tox- 
icity and to determine how benzene toxicity might be prevented or 
alleviated. The metabolic pathway of C-14-benzene in vitro and in 
vivo will be studied and the metabolites produced will be quantitated 
and located in the animal, and the extent the metabolites are respon- 
sible for toxicity will be determined. The biochemical studies will be 
correlated with evaluations of bone marrow function both before 
and during the appearance of bone marrow disfunction. Erythrocyte 
and white cell counts, total counts and differential counting of white 
blood cells will be done as well as reticulocyte counts, Fe-59 uptakes 
into marrow and circulating RBC's and serum Fe determinations as 
parameters for monitoring benzene toxicity. At the earliest stage of 
toxicity, it is intended to look for interaction between benzene and/ 
or its metabolites with nucleic acids. An attempt to prevent benzene 
toxicity by inhibiting its metabolism will be made and the role of 
nutrition in resistance to benzene toxicity will be studied. 
Keywords: benzene; toxicity; metabolism; carbon 14 compounds; 
nutrition. 

34603 Enzymatic Oxygen Fixation into Aromatic Hydrocarbons. 
Gibson, D.T. (University of Texas, Department of Microbiology, 
Austin, TX, 78712). Project number: R01-ES-00537. Contract: R01- 
ES-00537. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- - . . 
$67,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Environniental transport and conversion of pollutants. 

Aromatic hydrocarbons constitute a major source of raw 
material for the production of fuels, industrial solvents, drugs, herbi- 
cides, pesticides and plasticizers. The parent hydrocarbons are toxic 
to most forms of life. In several cases it is known that oxygenated 
products formed enzymatically from the aromatic hydrocarbon are 
more harmful than the unsubstituted substrate. Little evidence is 
available that describes the enzymatic reactions involved in such 
transformations. The objectives of this research project are to eluci- 
date the mechanisms of oxygen fixation into aromatic hydrocarbons 
and to define some parameters of biodegradability that relate to the 
effects of substituents on the benzene nucleus. Pseudomonas putida 
grows on toluene as sole source of carbon. The enzyme catalyzing 
the initial oxidation of toluene incorporates two atoms of molecular 
oxygen into the substrate with the formation of cis-2.3-dihydroxy-l- 
methylcyclohexa-4,6-diene. This reaction will be investigated in two 
ways: (1) the enzyme will be purified and the mechanisms of 
substrate-oxygen-enzyme interaction determined (techniques to be 
used include salt and solvent fractionation, column chromatography, 
electrophoresis, electron spin resonance, and spectrophotometry); 
and (2) the enzyme is known to oxidase azulene, a model substrate in 
which electron densities at different positions of the ring are known. 
Keywords: hydrocarbons; toxicity; aromatics; pseudomonas; benzene; 
toluene; oxygen; chemical reactions; azulene; naphthalene; metabo- 
lism. 

34604 Response of Alveolar Macrophages to Inhaled Particles. 
Brain, J.D. (Harvard University, 665 Huntington Avenue, Boston, 

,.MA, 02115). Project number: R01-ES-00583. Contract: ROI-ES- 
:00583. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park. NC (USA). Funding: NIEHS- 
$120,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The overall objective is to understand better how the lung 
responds to inhaled particles. Since clearance of particles and patho- 
gens from the non-ciliated parenchyma of the lungs is the primary 
function of the alveolar macrophages and since their migratory 
pathways and behavior may be pivotal events in the pathogenesis of 
pulmonary disease, it is planned to focus attention on these cells. 
This investigation has three distinct purposes: (1) to investigate the 
origin and differentiation of alveolar macrophages using the tech- 
niques of histochemistry, autoradiography, and organ culture to 
trace the movement of macrophages into and/or through the inter- 
stitium and to ddcument their differentiation; (2) to investigate the 
consequences of particle ingestion by alveolar macrophages and 
whether particle ingestion leads to activation of hydrolytic enzymes 
and to extracellular enzyme release, as will the migratory behavior 
of particle-containing macrophages; and (3) to inves?igateihe impor- 
tance of comoetitive ohenomena follow in^ oarticle challenge using 
both in vivo and in viiro test systems. since $halation is theprimary 
entry route for agents that cause environmental, occupational, and 
infectious diseases, it is of clear importance to clarify the roles of the 
macrophages. 
Keywords: macrophages; lungs; pathogenesis; cell differentiation; 
biological pathways; aerosols; particles; infectivity. 

34605 Perceived Intensity of Odorants and Irritants. Cain, W.S. 
(John B. Pierce Foundation of Connecticut, Inc., 290 Congress 
Avenue, New Haven, CT, 06519). Project number: R01-ES00592. 
Contract: R01-ES-00592. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$77,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The project concerns the perception of odor intensity. It 
seeks primarily to specify how odor intensity, and in particular the 
psychophysical function that relates perceived intensity to concen- 
tration, depends upon the physicochemical nature of odorous stimuli 
and upon various conditions of odor masking and adaptation. The 
odor stimuli will include odorous pollutants, irritants, and masking 
agents. Psychophysical procedures to be used are ratio scaling 
methods such as magnitude estimation (assignment of numbers to 
reflect ratio relations among perceived magnitudes), magnitude pro- 
duction, and cross-modality matching. Particular experiments aim: 
(1) to obtain psychophysical functions for various odorous sub- 
stances and to relate the parameters (e.g., growth rate) of the 
functions to the physicochemical properties and perceived qualities 
of the substances; (2) to study observers who lack common chemical 
sensitivity in one nasal passage in order to isolate thereby the 
contribution of trigeminal stimulation to overall odor intensity; (3) to 
formulate a quantitative description of how various masking odors 
modify the psychophysical function, specifying in particular the 
masking ability of ozone; and (4) to determine how adaptation alters 
the psychophysical function, specifying the trading relation between 
intensity and duration of adapting stimuli. 
Keywords: odor; biological adaptation; olfactory bulbs; physiology; 
man; air: gaseous wastes; water; inhalation; ingestion; membranes; 
toxicity; chemoreceptors; sensitivity. 

34606 Distribution and Fate of Inhaled Sulfur Dioxide. Gunni- 
son, A.F. (University of New York, 550 First Avenue, Room 559, 
New York, NY, 10016). Project number: R01-ES-00613. Contract: 
R01-ES-00613. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$96,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Inhaled sulfur dioxide as well as injected or ingested sulfite 
reacts with certain disulfides in mammalian plasma cleaving S-S 
bonds and producing S-sulfonate groups. The kinetics of the forma- 
tion and clearance of plasma S-sulfonate in laboratory primate spe- 
cies will be studied and compared with similar studies on rabbits, 
mice, and rats. A major aim of the proposed research is to elucidate 
the mechanism of clearance of protein S-sulfonate from the plasma, 
especially with regard to the function of diffusible thiol groups. The 
importance of cysteine S-sulfonate in plasma S-sulfonate clearance 
and the potential of this system (cysteine + protein S-sulfonate 
;eversible cysteine S-sulfonate) for functional sulfite transport to 
tissues outside of the blood stream will be investigated by various 
techniques including the use of S-35 tracer. Identification of plasma 
proteins affected by in vivo sulfitolysis will be undertaken with the 
aid of S-35 03/sup 2-/. The ultimate objective is the detection of 
toxic effects due to structural alteration of proteins and possible 
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.resultant functional changes. Sulfite oxidase, an enzyme which'de- 
toxifies sulfite by oxidation to sulfate, is especially rich in mammalian 
liver. This enzyme should play a major role in the determination'of 
the availability of sulfite for reacting with disulfide bonds in plasiiia 
and other tissues. . 1 ~ 9  

Keywords: sulfur dioxide; inhalation; metabolism; rabbits; mice; rats; 
chemical bonds; sulfites; enzymes. . . 
34607 Methylmercury Embryopathy. Mottet, N.K. ( ~ n i v e r s i t ~  
of Washington, School of Medicine, Seattle, WA, 98195). Project 
number: R01-ES-00677. Contract: R01-ES-00677. Supported by: Na- 
tional Irist. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$212,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

There is a progressive increase in the general background 
level of mercury in our North American environment. Inorganic 
mercury in the environment can be converted to organic mercurials 
in the biological food chain and accumulate in food stuffs, principal- 
ly as methylmercury. Man may directly consume methylmercury as 
an occupational hazard or may indirectly acquire chronic intoxica- 
tion as the final predator in the biological chain. Methylmercury in 
man, unlike inorganic and some other organic mercurials, widely 
distributed in body tissues, produces a different pattern of clinical 
findings than inorganic or elemental mercury. The cerebrumiand 
cerebellum are principally altered. Methylmercury freely passes 
through the placental barrier of man and some experimental animals. 
In addition to the neurolysis seen in the adult, the fetal brain injury is 
diffuse. A generalized hypoplasia of the brain and other viscera is 
seen. Excessive defective mitoses and chromosome breakage. has 
been found in human lymphocytes cultured from patients with 
methylmercury poisoning. Beyond this fragmentary evidence little is 
known about the teratogenic effects of mercury on the primate. The 
investigation is designed to uncover deleterious effects on the fetus 
at the level of human subclinical exposure as well as at higher dosage 
levels. , 
Keywords: mercury; methylmercury; metabolism; brain; pathological 
changes; toxicity; man; animals. I 

34608 Enzymatic Degradation of Aromatic Compounds. Dagley, 
S. (University of Minnesota, 140 Gortner Laboratory, St:Paul, MN, 
55101). Project number: R01-ES-00678. Contract: R01-ES-00678. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$57,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R add 
D categories: Environmental transport and conversion of pollutants. 

All intermediates formed in the microbial degradation of 
catechols by meta-fission have been identified, and studies of the 
y i f i e d  enzymes of this pathway will be continued. The evidence 
or two types of meta-pyrocatechase will be examined after screen- 

ing soil organisms that contain the enzyme. Alkyl-substituted phen- 
ols were found to be metabolized through alkylgentisic acids by a 
sequence of reactions of probable general importance in the area of 
aromatic catabolism. These enzymes, some of which had not been 
previous1 re orted, will also be purified and their modes of action 
studied. LetKods of purification will involve column chrdhato- 
graphy and preparative electrophoresis; and criteria of purity and 
data for molecular weight and subunit structure will be supplied by 
the analytical ultracentrifuge and gel electrophoresis. The enzymic 
degradation of halogen-substituted gentisates and phenylacetates will 
be studied with special attention to those enzymes that release 
halogens during the course of the reaction. The hydroylation of p- 
hydroxyphenylacetic acid, which appears to involve an N.I.H. shift 
will be investigated. Studies of the enzymes that degrade tropic acid 
and tropine will be completed. Soil organisms that grow,, with 
biphenylmethane and other compounds containing two free benzene 
rings have been isolated. 
Keywords: aromatics; biodegradation; enzymes; soil$ microorgan- 
isms; phenols; metabolism. 

34609 Teratogenic Effects of Heavy Metals. Ferm, V.H. (Dart- 
mouth College, Medical School, Hanover, NH, 03755). Project 
number: R01-ES-00697. Contract: R01-ES-00697. Supported by! Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$132,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R,and 
D categories: Biological effects of pollutants in experimental systems. 

The central concern of this research program is the effect of 
biologically non-essential heavy metals on mammalian embryonic 
development. Certain of these metals (lead, cadmium, arsenic, 
indium) already are known to exert teratogenic effects on the 
developing hamster embryo when administered via the maternal 
system early in gestation. It is planned to investigate further these 
effects by four different but complementary experimental ap: 
proaches. First, in addition to supplementary studies on those heavy 
metals which have previously been shown to be teratogenic, the 
teratogenic potential of mercury compounds will be investigated, 
including some commonly used pesticides which contain this metal. 
As part, of this approach, the interaction of several heavy metal 

combinations (lead-mercury, cadmium-mercury, cadmium-arsenic) 
on the develping embryo will be investigated. Secondly, an attem t 
will be made to detect by electron microscopy and related tecg- 
niques small concentrations of teratogenic heavy metals within early 
placental and embryonic tissues. This approach will identify sites of 
localization as well as specific cytopathic effects of the heavy metals 
in these tissues. Thirdly, comparative studies on limb bud malforma- 
tions induced by acetazolamide, an inhibitor of carbonic anhydrase, 
and certain heavy metals which may exert teratogenic action will be 
made. 
Keywords: lead; cadmium; arsenic; indium; mercury; synergism; em- 
bryos; teratogenesis; toxicity; biological effects; metabolism; pesti- 
cides; pathological changes. 

34610 Metabolism and Biochemical Actions of Cadmium. Cous- 
ins, R.J. (Rutgers-State Univ., Bartlett Hall, Lipman Drive, New 
Brunswick, NJ, 08903). Project number: R01-ES-00777. Contract: 
R01-ES-00777. Supported by: National Inst. of Environmental Health -. 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- - . . - 
$60,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The relationship of graded, dietary cadmium intake levels to 
biochemical parameters associated with cadmium toxicity will be 
determined in rats and chicks. Cadmium uptake, calcium, copper and - zinc concentration changes and enzyme activities will be investigat- 
ed as a function of dose level in numerous tissues and will be 
correlated to the degree of toxicity. The mechanisms and factors 
influencing the synthesis of cadmium binding protein 'in liver and 
kidney will be investigated in detail. The mechanisms and factors 
involved in intestinal cadmium absorption will be studied in vivo. 
The influence of calcium and vitamin D at various dietary intake 
levels will be investigated. The functional significance of cadmium 
binding to intestinal mucosal cell proteins will be investigated as 
well. The effect of cadmium on cale~um and bone metabolism will be 
extensively investigated. The intestinal absorption of calcium will be 
investigated with in situ duodenal loops. The influence of cadmium 
on the renal mitochondria1 enzyme 25-hydroxycholecalciferol-1-hy- 
droxylase and 1,25-dihydroxycholecalciferol synthesis will be exten- 
sively investigated. 
Keywords: cadmium; metabolism; biochemical reaction kinetics; tox-. 
icity; rats; chickens; calcium; copper; zinc; synergism; yitamin d; 
ingestion; diet; enzymes; proteins; biosynthesis. 

34611 Induction of Metallothionein by Cadmium, Copper, and 
Mercury. Bryan, S.E. (Louisiana State Univ., Dept. of Biological 
Sciences, New Orleans, LA, 70122). Project number: R01-ES-00802. 
Contract: R01-ES-00802. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$86,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Metals can produce varied effects on biochemical processes 
and it now appears that induction of (metal binding') proteins should 
be included among the diversity of responses multivalent metal ions 
elicit in biochemical systems. The induction of a great many proteins 
(enzymes) has been studied, yet the mechanisms by which this 
phenomenon is produced in mamnialian systems remain obscure. 
The proposed study is designed to further elucidate the induction 
process initiated by cadmium, copper and mercury (known to bind 
to metallothionein) and to characterize the proteins induced in 
response to high levels of the respective metals. Mice will be 
challenged with chloride salts of copper, cadmium and mercury in 
drinking water; at specific time intervals following ingestion of 
metals, tissues will be excised and analyzed by centrifugation, gel 
filtration, electrophoresis, liquid scintillation, immunological and 

, tissue culture techniques. Highly purified metal binding proteins will 
be characterized by spectrophotometry, amino acid composition, 
molecular weight analysis, metal analysis, electrophoretic properties 
and other parameters. In addition, the mechanism of inductionswill 
be explored by analysis of chromosomal material and tissue culture 
experiments. Hopefully, the study should give insight into molecular 
events which determine biological tolerance as opposed to toxicity 
and should contribute to our understanding of the regulation of 
specific gene expression. 
Keywords: copper; cadmium; mercury; mice; ingestion; tissues; pro- 
teins; biochemical reaction kinetics; metabolism; tolerance; toxicity; 
chemical bonds. 

34612 . Selenium Toxicity: Role of Methionyl-tRNA Synthetases. 
Shrift, A. (State University of New York, Department of Biology, 
Binghamton, NY, 13901). Project number: R01-ES00807. Contract: 
R01-ES-00807. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$57,000. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

Because a selenium-accumulating plant, Neptunia amplexicau- 
lis, excludes selenium from its proteins, it has been suggested that 



altered aminoaEyl-tRNA synthetases from accumulators are unable 
to utilize the selenium analogs of the normal substrates, methionine 
and cysteine. Therefore, to test this hypothesis, plant species (mainly 
from the genus Astragalus) known to accumulate selenium from 
seleniferous soils will be treated with 75-Se-labeled selenium com- 

. pounds and examined to see if they also exclude selenium from their 
proteins. Methionyl-tRNA synthetases will be isolated and purified 
from accumulator species and from related species that not only are 
unable to accumulate the element but are inhibited by traces of 
selenium compounds. Methionine and selenium methionine will be 
tested to determine if methionyl-tRNA synthetases from accumula- 
tor species differ in their substrate specificities from those of nonac- 
cumulator species. T o  characterize the synthetases from the two 
types of plants, K/sub m/, K/sub i/, and V/sub max/ values will be 
calculated from Michaelis-Menten kinetic data. Heat stabilities will 
be studied as well as the influence of substrate and analog on heat 
inactivation of the synthetases. 
Keywords: plants; transfer rna; ligases; enzyme activity; biochemical 
reaction kinetics; comparative evaluations; selenium; biological accu- 
mulation; selenium 75; labelled compounds; selenium compounds; 
tracer techniques; temperature effects; metabolism; toxicity; meth- 
ionine; cysteine. 

34613 Toxicology of Organic Mercury for the Fetus and New- 
born. Reynolds, W.A. (Univ. of Illinois, 1853 West Polk Street, 
Chicago, IL, 60612). Project number: R01-ES-00820. Contract: R01- 
ES-00820. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$82,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Increasing levels of organic mercury in the environment, and 
consequently in food, could be approaching hazardous levels for 
human beings in certain locations, especially during fetal life or 
infancy, since mercury apparently interferes with normal differenti- 
ation of the central nervous system. Body burdens of mercury will 
be estimated from mercury determinations performed on fluid and 
tissue samples derived from human fetuses, newborns, and mothers. 
Organic mercury will be measured by means of gas chromatography 
and total mercury will be measured by atomic absorption spectro- 
photometry during chronic and acute administration of methylmer- 
cury. The macaque pregnancy will be used as a model system in 
which to determine neurotoxic levels and the extent of tissue reten- 
tion of mercury for the fetus and neonate. Possible pathological 
effects of mercury upon maturation of the cerebellum and cerebrum 
will receive close attention. The half-life of methylmercury-203 will 
be measured in the adult, the fetal and infant monkey. The extent of 
transmission of methylmercury-203 from mother to fetus via the 
placenta and from mother to infant monkey by means of suckling 
will be assayed. Finally, behavioral development of infant monkeys 
exposed to the methylmercury in utero or during lactation will be 
assessed. 
Keywords: toxicity; mercury; body burden; ecological concentration; 
methylmercury; monkeys; juveniles; fetuses; behavior; central ner- 
vous system; air pollution. 

34614 Regional Deposition of Inhaled Particles in Man. Lipp- 
mann, M. (University of New York, Medical Center, 550 First 
Avenue, New York, NY, 10016). Project number: R01-ES-00881. 
Contract: R01-ES-00881. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Par;k, NC (USA). Fund- 
ing: NIEHS-$78,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The purpose of this study is to provide detailed information 
on regional particle deposition in the human respiratory tract, and to 
determine the effects of particle size, respiratory parameters, route of 
entry, and constitutional variables on the deposition efficiency at the 
various deposition sites. Ferric oxide microspheres tagged with 
gamma-emitting isotopes will be inhaled by human adult volunteer 
normals. Measurements of particle retention in the head and thorax 
will be made immediately after the exposure, and also 24 hours later, 
using external collimated scintillation detectors within a low-back- 
ground chamber. The initial activity in the thorax includes both 
tracheo-bronchial (T-B) and alveolar deposits, while the 24-hour 
measurement includes only alveolar. Thus, the inhaled aerosol can 
be divided into the following components: exhaled, head, T-B and 
alveolar. The intra-bronchial deposition patterns will be studied 
using gamma-tagged aerosols deposited in hollow bronchial casts, 
where deposition can be measured as a function of branching level, 
and in excised whole lungs, which will be dissected for determining 
the patterns of deposition within the airways. The correspondence of 
the cast and excised lung data to the in-vivo situation will be tested 
by performing cast and excised lung inhalations on specimens taken 
from donkeys whose in-vivo deposition patterns have previously 
been tested with the same inhaled aerosols. 
Keywords: man; aerosols; particles; deposition; respiratory system; 
lungs; inhalation; health hazards; dynamic function studies. 

34615 Aqueous Solution Studies of Arsenates and Vanadates. 
Rieger, P.H. (Brown Univ., Dept. of Chemistry, Providence, RI, 
02912). Project number: R01-ES-00894. Contract: R01-ES-00894. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$47,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Arsenates and vanadates are poisons which are thought to 
operate in some instances by mimicking phosphate in biochemical 
processes. Arsenate has been extensively used to study the sequence 
of reactions in the process o f ,  a~dative phosphorylation, both to gain 
further insi ht into the norn1.11 mechanisms and to understand the 
means by waich arsenates uncouple the process. Mechanistic models 
which have been proposed usually involve arsenate esters and arsen- 
atophosphates, but there has been no chemical study of such species 
under conditions approaching a biological environment. We propose 
to study the rates of hydrolysis of arsenate and vanadate esters, 
condensed arsenates and vanadates, and arsenatophosphates as well 
as the rates of oxygen exchange of arsenate and vanadate with water. 
We also plan to investigate the nature of phosphate-vanadate solu- 
tions to examine the possibility of vanadatophosphates. Because of 
the possible role of V(IV), we hope to characterize V(1V) species in 
neutral and basic solutions, and also to study V(IV,V) mixed valence 
species and V(1V)-phosphate species in solution. The results of these 
studies should be of fundamental importance to biochemists con- 
cerned with poisoning by arsenates and vanadates and with the 
mechanism of oxidative phosphorylation. 
Keywords: aqueous solutions; arsenates; arsenic oxides; vanadates; 
vanadium oxides; biochemical reaction kinetics; toxicity; hydrolysis; 
phosphorylation. 

34616 Air Pollutant: Lipid Membrane Interactions. Smith, L.L. 
(Univ. of Texas, Medical Branch, Galveston, TX, 77550). Project 
number: R01-ES-00944. Contract: R01-ES-00944. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$48,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

It is proposed to determine whether certain common air 
pollutants, such as excited singlet molecular oxygen, are involved in 
the oxidation of membrane-bound cholesterol in selected biological 
membranes and in model systems. Analysis of the cholesterol hydro- 
peroxides initially formed in such systems upon exposure to the air 
pollutants can be used to determine whether excited singlet molecu- 
lar oxygen or ground-state triplet oxygen is involved. The sterol 
hydroperoxides will be analyzed by means of thin-layer and gas 
chromatographic methods already developed and by gas chromato- 
graphy-mass spectral methods to be developed during the study. The 
nature of the hydroperoxides formed will disclose the nature of the 
primary oxidant, certain cholesterol hydroperoxides being formed 
from excited singlet oxygen, and certain other hydroperoxides being 
formed from ground-state oxygen in radical chain reactions. A 
fundamental study of membrane-bound cholesterol oxidation by 
other common air pollutants, including ozone, nitrogen dioxide, 
peroxy-acetyl nitrate, etc., as well as excited singlet oxygen and 
ground-state oxygen (for control comparisons) will be made. The 

' thermal decomposition and enzymic alteration products of the sterol 
hydroperoxides will also be analyzed in order to identify the initially 
formed hydroperoxides with more certainty. Means of controlling or 
moderating cellular membrane damage from such oxidations will be 
sought using the fundamental analytical results obtained. Specific 
human tissues and cell lines most sensitive to air pollutant-moderated 
oxidations will be determined, and specific cause-and-effect relation- 
ships between the primary oxidative events and recognized human 
disorders will be sought after. 
Keywords: air pollution; lipids; cell membranes; lungs; toxicity; 
oxygen; cholesterol; biological models; ozone; nitrogen dioxide; ace- 
tates; nitrates; man; tissues; pathological changes; health hazards; 
metaholism; inhalation. 

34617 Structural Models for Molybdo-Enzymes. Enemark, J.H. 
(University of Arizona. Department of Chemistry, Tucson, AZ, 
85721). Project number: R01-ES-00966. Contract: R01-ES-00966. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$55,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Molybdenum is an essential metal in enzymes involved in 
purine metabolism, sulfur metabolism, the assimilation of inorganic 
nitrogen, and interconversions of inorganic nitrogen in the bio- 
sphere. Exposure to excess molybdenum has been linked with gout 
and atherosclerosis, and molybdenum deficiency interferes with 
normal sulfur metabolism. The molecular structures of the molybdo- 
enzymes are unknown, however, there is evidence that all possess a 
common molybdenum cofactor. The nature of the molybdenum 
centers of the enzymes and of the cofactor are also unknown, but it 
is generally thought that one or more sulfur atoms are coordinated 
to the molybdenum atoms. The objectives of this research project 
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are to  investigate structural models for molybdenum centers by an 
integrated series of chemical, physical and x-ray structural studies on 
well-defined molybdenum compounds. Special emphasis will be 
given to compounds which mimic the electron paramagnetic reso- 
nance (ESR) spectra of molybdo-enzymes, compounds which mimic 
the reactions of molybdo-enzymes, and compounds with sulfur- 
containing ligands. 
Keywords: molybdenum; enzymes; purines; metabolism; nitrogen; 
biochemical reaction kinetics; chemical bonds; molecular structure; 
sulfur; nutrition; structural chemical analysis; pathological changes; 
man. 

34618 Combined Impulse-Continuous Noise: Auditory Effect. 
Hamernik, R.P. (State University of New York, 750 E.  Adams 
Street, Syracuse, NY, 13210). Project number: R01 ES00969. Con- 
tract: R01-ES-00969. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, N C  (USA). Funding: 
NIEHS-$52,000. 
Related energy source: Coal(2O); oil and gas(2O); oil shale(20); nuclear 
fusion(20); solar(20) R and D categories: Biological effects of pollut- 
ants in experimental systems. 

Combinations of non-traumatic impulse and continuous noise 
can produce unusually severe changes in hearing sensitivity and 
cochlear integrity. The  extent of this noise-induced trauma cannot be 
explained on the basis of addition of the acoustic power of the two 
noises. The  purpose of the proposed research is to systematically 
study the effects of cochlear anatomy. Three impulses of variable 
intensity spanning a temporal range from 40 mu sec to 0.3 sec will be 
individually studied in combination with various intensities and band 
widths of a background continuous noise. Chinchilla will be used as 
the experimental animal. Noise-induced temporary and permanent 
threshold shifts will be measured at regular intervals after exposure 
using the auditory evoked response measure. At thirty days after 
exposure, the chinchilla will be sacrificed, their cochleas will be 
infused with Araldite, and flat preparations will be dissected. Analy- 
sis of the cochlear cell populations will be accomplished using phase 
microscopy and thin sectioning techniques. At interesting locations, 
the tissue will be analyzed with the electron microscope. T h e  final 
evaluation of the particular noise exposure will depend on a correla- 
tion of the noise parameters with the audiological and histological 
changes. These data are a necessary prerequisite for the ultin:lte 
objective of this research project, namely, the establishment of a 

- - - --Damage-Risk-Criteria for 'impufSe-continuous noise combinations. 
Keywords: noise; biological effects; chronic exposure; laboratory 
animals; auditory organs; sensitivity; pathological changes; electron 
microscopy; histology; noise pollution; risk assessment; biological 
stress. 

34619 Factors Influencing Deposition of Inhaled Particles. Brain, 
J.D. (Harvard University, 665 Huntington Avenue, Boston, MA, 
021 15). Project number: R01-ES-01016. Contract: R01-ES-01016. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, N C  (USA). Fundinn: NIEHS-$69.000. 
Related energy source: Coal(50); 011 and gaq25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The overall objective is to  define more precisely how various 
factors affect the patterns of particle deposition which occur during 
inhalation. It is proposed to investigate how gravity and pleural 
pressure gradients influence alveolar deposition. By analyzing small 
samples of dried o r  frozen lungs, the plan is to measure the amount 
of alveolar deposition in different lung regions. It is also proposed to 
investigate how the various breathing patterns influence the distribu- 
tion of particle deposition. A servo-pressure control system will be 
used to produce any desired breathing pattern at any specified lung 
volume. Finally, it is proposed to investigate species differences in 
regard to aerosol deposit'ion and to attempt to apply principles of 
scaling to the experimental data with the goal of developing predic- 
tive powers. Since inhalation is the primary entry route for agents 
that cause environmental, occupational, and infectious disease, it is 
of clear importance to understand better how and where particles 
deposit in the lungs. This information will be of value in understand- 
ing and controlling environmental hazards. 
Keywords: inhalation; deposition; aerosols; particles; lungs; dynamic 
function studies; metabolism; biochemical reaction kinetics. 

34620 Possible New Antidotes for Mercury Poisoning. Jones, 
M.M. (Vanderbilt University, Box 1583, Station B, Nashville, TN,  
37235). Project number: R01-ES-01018. Contract: R01-ES-01018. 
Supported by: National Inst. of Environmental, Health Sciences, 
Research Triangle Park, N C  (USA). Funding: NIEHS-$86,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

It is planned to develop an optimum chelate based therapy for 
mercury and methyl mercury poisoning, using a new animal model 
of chronic mercury poisoning which we have developed. The  opti- 
mum therapy will be based upon the combined usage of unabsorba- 
ble polymeric chelating agents to absorb mercury involved in the 
enterohepatic circulation, and low molecular weight systemic chelat- 
ing agents to enhance the urinary excretion of mercury. T h e  poly- 

meric chelating agent used will be the one which has been developed 
here which has the highest demonstrated capacity of mercury bind- 
ing of any such material so  far reported. Systemic agents to  be used 
to  enhance mercury excretion are those such as N-acetyl-L-penicilla- 
mine. The  goal is the development of oral therapeutic agents of 
maximum efficacy and very low inherent toxicity. 
Keywords: mercury; toxicity; bioadsorbents; decontamination; che- 
l a t e ~ ;  therapy; excretion. 

34621 Kinetics of Uptake and ,Excretion of Vapors in Man. 
Thomas, V. (Miami University, P.O. Box 875, Biscayne Annex, 
Miami, FL, 33152). Project number: R01-ES-01029. Contract: R01- 
ES-01029. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, N C  (USA). Funding: NIEHS- 
$44,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The  overall objective of the research is to define the kinetics 
of uptake, distribution, metabolism, and excretion of inhaled lipid 
soluble vapors in man, by a set of differential equations, using 
predictable constants. The  physical, chemical, and biological con- 
stants needed will be determined by simple experiments. Solution of 
the equations will be facilitated by a program for large digital 
computer. To verify the pharmacokinetic model, the experimental 
conditions of suitable pcbl~shed studies in man will be simulated, and 
their results compared with the calculated data. Further verification 
will be done by animal experiments. The  pharmacokinetic model for 
the rat will be elaborated, and the predicted concentrations of 
noxious compound$ in the tissue compared with the concentrations 
in rats sacrificed at selected time intervals following exposure. The  
described pharmacokinetic model will be used to design the proper 
monitoring of industrial data; to predict the cumulation of inhaled 
compounds and their metabolites in the body; to  explain the role of 
certain physiological factors (body fluid, pulmonary ventilation, 
tissue perfusion); and to formulate guidelines for the prediction of 
the uptake, distribution, metabolism, and excretion of new noxious 
compounds introduced in industry. Initial plans are to use toluene, 
trichloroethylene, carbon disulfide, and methylene chloride in the 
study. 
Keywords: man; vapors; lipids; metabolism; inhalation; toluene; 
uptake; excretion; chemical reaction kinetics; hydrocarbons; health 
hazards. 

34622 Damage to Nucleic Acids by Bisulfite (Sulfur Dioxide). 
Shapiro, R. (University of New York, Department of Chemistry, 
New York, NY, 10003). Project number: R01-ES-01033. Contract: 
R01-ES-01033. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, N C  (USA). Funding: NIEHS- 
sxn m - - , - - - . 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of ollutants in experimental systems.. 

Bisulfite ion (the aqueous g r m  of the atmospheric pollutant, 
sulfur dioxide) has three reaction oathwavs with the maior ~ v r i m i -  
dine compone;lts of nucleic acids: 11) revirsible saturatio; of iracil, 
(2) deamination of cytosine to  uracil, and (3) transamination of 
cytosine to N-4-substituted cytosine derivatives (leading to  protein- 
nucleic acid crosslinking). We propose that one or  more of these 
reactions constitute the principal biochemical lesions inflicted by 
environmental sulfur dioxide, leading to the adverse effects on  health 
associated with this pollutant. T o  test this hypothesis, these reactions 
are being investigated at four distinct levels: (1) mechanistic studies 
with nucleosides; (2) studies on the relation of reactivity to confor- 
mation at the polynucleoside level; (3) the effect of bisulfite modifi- 
cation of RNA on protein synthesis, using synthetic messengers, 
MS2 RNA, and the E.  coli cell-free protein synthesizing systems; 
and (4) in vivo studies with bacteria, mammalian cells, and eventual- 
ly mammals, to measure the extent of nucleic acid modification by 
bisulfite, and its consequences in terms of inhibitor of protein synthe- 
sis and killing of cells. We hope that this study will provide concrete 
data as to the adverse biochemical effects of varying degrees of 
exposure to sulfur dioxide, and that this will be useful in setting 
rational guidelines for the control of atmospheric levels of sulfur 
dioxide. 
Keywords: nucleic acids; sulfur dioxide; pyrimidines; toxicity; patho- 
logical changes; animal cells; bacteria; air pollution. 

34623 Photosensitivity: Environmental and Other Factors. 
Harber, L.C. (Columbia University, 630 West 168 Street, New York, 
NY, 10032). Prdject number: ROI -ES01041. Contract: R01-ES-01041. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$175,000. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Adverse cutaneous photosensitivity reactions following expo- 
sure to environmental chemicals and light have been reported with 
increasing frequency during recent years. The  broad objectives of 
the proposed project are to define more precisely the mechanisms of 
action of these adverse photoresponses as well as the influence of 
environmental factors and the biologic differences between individ- 
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uals which affect these reactions. Our approach to these objectives 
places particular emphasis on relatively unexplored aspects of this 
problem. Specifically, we are concerned with the role of tempera- . 
ture and humidity as they relate to photosensitivity reactions and the 
role of biologic factors of the host resulting in endogenously pro- 
duced photosensitizers such as porphyrins. Although exogenous 
photosensitizing substances are well recognized causes of occupa- 
tional dermatoses due to their primary irritant (phototoxic) or aller- 
gic (photoallergic) properties, little is known regarding the mecha- 
nisms of their photosensitizing properties on a molecular and submo- 
lecular biologlc level. In addition, there presently exists no labora- 
tory model for the study of the disabling photosensitivity in man 
known as persistent-light-reactors. 
Keywords: ultraviolet radiation; visible radiation; solar radiation; 
photosensitivity; skin; man; biological effects; pollution; molecular 
biology; temperature effects; humidity. 

34624 Effects of Lhad on Procaryotic and Eucaryotic Cells. 
Tornabene, T.G. (Colorado State University, Department of Micro- 
biology, Fort Collins, CO, 80521). Project number: R01-ES-01047. 
Contract: R01-ES-01047. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$32,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The research program has the objective of elucidating the 
primary responses of bacterial cells to lead in an attempt to define 
trace mechanisms of action. The bacterial study will be used as a 
model for studying the specific effects of lead on unaltered and 
unpropagated rabbit alveolar cells. Lead infected cells result in 
osmotically sensitive cells with greatly reduced membrane lipid 
contents. The proposed program concentrates on the~ffects  of lead 
on lipid metabolism, cellular respiratory pigments, and the creation 
of cellular leakage. X-ray diffraction and electron probe studies will 
be conducted to determine the chemical composition o i  lead-con- 
taining aggregates observed in membranes of teria. This program Y. will provide valuable information for estab ~shlng the physical- 
chemical modifications of cellular membranes and a reference source 
of information on the molecular basis of the action of lead. 
Keywords: !ead; rabbits; toxicity; metabolism; lipids; bacteria; bio- 
chemical reaction kinetics; animal cells. 

34625 Lead and PCB's: Pharmacologic and Toxicologic Studies. 
Kappas, A. (Rockefeller University, 66th Street and York Avenue, 
New York, NY, 10021). Project number: R01-ES-01055. Cmtract: 
R01-ES-01055. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$2 1 1,000. 
Related energy source: Coal(50); nuclear fission(25); hydroelec- 
tric(25) R and D categories: Biological effects of pollutants in experi- 
mental systems. 

The studies proposed examine the nature, mechanisms and 
consequences of the interactions of two major environmental pollut- 
ants, lead and polychlorinated biphenyls (PCBs), on the heme path- 
way, and on cytochrome P-450 and the mixed function oxidase 
system coupled to this heme-protein. Heme and P-450 play a central 
role in detoxification mechanisms for drugs, hormones, carcinogens 
and many chemically diverse substances derived from the environ- 
ment. Lead and PCBs are ubiquitously distributed in the ecosystem 
of man; produce acute and chronic human diseases; and have potent 
interactions with the heme-P-450 systems. These interactions are of . 
an inhibitory nature with respect to lead, and of a stimulatory nature 
with respect to the PCBs. Thus, lead and PCBs serve as excellent 
model substances for defining in chemical terms, the biological 
impact of many environmental pollutants which inhibit or induce the 
heme-P-450 complex. Lead and PCB-induced. alterations in heme 
synthesis and in the activities of P-450 coupled enzymes can be 
expected to have major pharmacological and toxicological conse- 
quences, since the biological actions of drugs, hormones, carcinogens 
and other chemicals are determined to a significant degree by the 
rates at which they are metabolized. These effects of lead and PCBs 
on the heme-P-450 systems will be explored in detail, utilizing tissue 
culture techniques, whole animal preparations. 
Keywords: lead; organic chlor~ne compounds; metabolism; toxicity; 
synergism; blood; biosynthesis. 

34626 Dynamics of Lead Metabolism in Bone. Rosen, J.F. (Mon- 
. tefiore Hospital, I l l  East 210th Street, Bronx, NY, 10467). Project 

number: R01-ES-01060. Contract: R01-ES-01060. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$129.000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems.' 

The central purpose of this research plan is to define further 
the dynamics of lead transport in children. T o  this end, the primary 
focus is to clarify factors that determine the movement of lead into 
and out of bone, where over 90% of endogenous lead is stored. This 
cardinal phase of the research plan will be carried out in bone organ 
culture, a convenient and precise way to study the effects of the 

ionic milieu and hormonal peptides that regulate lead's eMux from 
bone. Complementary in vitro experiments will examine: (1) the role 
of chick calcium-binding protein in the intestinal absorption of lead, 
and (2) the effects of ionized calcium (Ca+ +) and lanthanum (La) 
on' the mechanisms of lead movement from red cell to plasma. 
Integration of data obtained from in vitro studies will be applied to 
construct different chelation regimens, for the treatment of lead- 
intoxicated rats, by adding to such therapy combinations of Ca+ +, 
calcitonin (CT), and parathyroid hormone (PTH). This comprehen- 
sive research plan, focusing on the skeletal metabolism of lead, 
presumably, will define more clearly the kinetics of lead transport. 
By so doing, the potential hazards of subtoxic doses of lead may be 
understood and more cffcctivc thcrapy may evolve for the treatment 
of childhood lead intoxication. 
Keywords: lead; metabolism; bone tissues; biosynthesis; pathological 
changes: dynamic function studies; chickens; children; intestinal ab- 
sorpGon; calcium'ions; lanthanum ions; rats; skeleton; therapy. 

34627 Effecb of Lead on Fetal and Neonatal Development. 
E3owman:R.E. (University of Wisconsin, 1223 Capitol Court, Madi- 
son, WI, 53706). Project number: R01-ES-01062. Contract: ROI-ES- 
01062. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$ 139,poO. 
Related energy source: ~oal(50$'oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

. . The major objective of the proposed research is to determine 
the residual effects of low level lead exposure on the fetal and infant 
rhesus monkey. Pregnant rhesus monkeys will be fed low levels of 
lead .throughout gestation and their infants evaluated biologically 
and behaviorally during infancy, adolescence, and early adulthood. 
Similar studies will also be conducted on infant monkeys that are 
exposed to low levels of lead during the initial year of life. These 
studies will help to clarify the effects of lead exposure during early 
life on the subsequent development of the infant. In addition, maxi- 
mum tolerable levels of lead administered over a given period to 
fetal (via the mother) and infant monkeys will be established. The 
methods that will be employed in evaluating these animals will 
include behavioral studies that will emphasize social interaction and 
learning capabilities of these animals from birth to adulthood. The 
clinical studies conducted will be systematic hematological, radio- 
logical, and biochemical determinations throughout infancy, adoles- 
cence, and adulthood. After the completion of the clinical and 
behavioral studies histological and ultrastructural studies will be 
conducted on all of the major organs. In addition, total concentra- 
tions of lead in various tissues of the body will be determined. 
Keywords: lead; fetuses; neonates; toxicity; biological effects; metabo- 
lism; macacus; reproduction; behavior; pathological changes; central 
nervous system; dynamic function studies. 

34628 Metabolism of Environmental Contaminants by Fish. 
Lech, J.J. (Medical College of Wisconsin, 561 North 15th Street, 
Milwaukee, WI, 53233). Project number: R01-ES-01080. Contract: 
R01-ES-01080. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$34,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The proposed research centers about the metabolism and 
disposition of xenobiotic chemicals in fish. The major goals are to 
determine the pathways of biotransformation of chlorinated ben- 
zenes, pyrethroid insecticides and petroleum hydrocarbons in fish 
and to determine the extent to which metabolism influences the 
toxicity and persistence of these chemicals. If biotransformation of 
these compounds in fish leads to less toxic compounds and the 
reactions proceed at significant rates, inhibition of their metabolism 
would be expected to increase toxicity as well as alter residue 
patterns of the parent compound and metabolites. On the other hand 
stimulation of metabolism by inducers such as polychlorinated bi- 
phenyls and polycyclic aromatic hydrocarbons may decrease toxic- 
ity and increase residues of metabolites. In general, the experimental 
approach involves determination of the acute toxicity (LC5O) of the 
above compounds in trout, studying the metabolism of each com- 
pound and determining if the toxicity is altered by known inhibitors 
and inducers o i  microsomal drug metabolizing enzymes. Special 
attention will be given to the possibility of alteration of these 
metabolic processes by inducers and inhibitors which may be present 
in the aqueous environment. 
Keywords: fishes; metabolism; organic chlorine compounds; insecti- 
cides; petroleum; hydrocarbons; aromatics; toxicity; water pollution. 

34629 Environmental Mutagenesis and DNA Repair. Smith, P.D. 
(Emory University, Department of Biology, Atlanta, GA, 30322). 
Project number: ROI-ESOIIOI. Contract: R01-ES-01101. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$112,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 



Early observations that x irradiation and nitrogen mustard 
were mutagenic first raised the concern of geneticists to the potential 
dangers of physical and chemical agents in the environment and 
sparked intensive inquiries into the nature of the mutagenesis proc; 
ess. Recent studies of this phenomenon have relied heavily on 
microbial systems but have been very successful in detailing both the 
molecular nature of alterations to the genetic material and the 
enzymatic nature of the genetic control of DNA repair mechanisrns. 
These latter observations have, in large measure, depended upon the 
use of genetically-altered mutagen-sensitive strains and recent obser- 
vations with eukaryotes suggest that mutagen-sensitive strains will 
be similarly useful in advancing our knowledge of these processes in 
higher organisms. This proposal describes studies aimed at devrlop- 
ing and testing new genetic strains of the complex multicellular 
eukaryote, Drosophila melanogaster, which will be useful tools in 
the evaluation of environmental chemicals for potential mutagenic 
activity. The experiments have been designed to assay the entire 
Drosophila genome in order 'to isolate mutant strains which exhibit 
sensitivity or resistance to particular chemical agents, especially 
mutagens. 
Keywords: drosophila; mutations; pollution; mutagens; mutagen 
screening; dna; biological repair; mutagenesis. 

34630 Size/Chemical Measurements of ~ t m o s ~ h e r i c  Particles. 
Dahneke, B.E. (Univ. of Rochester, Dept. of Radiation Biology and 
Biophysics, Rochester, NY, 14642). Project number: R01-ES-01107. 
Contract: R01-ES-01107. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$105,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Pollutant measurements technology. 

The object of this research is to measure the detailed size- 
chemical nature of atmospheric particulates. These data are desired 
in order to evaluate the toxicity of atmospheric particulates which 
depends on both their inhalability (aerodynamic size) and their 
chemical composition. The data will be obtained in an aerosol beam 
device which (1) measures the aerodynamic size or mass of a particle 
by measuring its time of flight between two focused light beams in a 
vacuum chamber and (2) measures, by surface ionization mass spec- 
trometry, the abundance of various charge to mass species present in 
individual particles. The measurements will therefore provide infor- 
mation about the chemical composition of the size subranges of 
atmospheric particulates. The data of particular interest concern 
toxic species such as 1.2-benzopyrene, asbestos, and U02 among 
others. If these data can be obtained in sufficient detail, it should be 
possible to identify the major sources of toxic atmospheric particu- 
lates. The instrument will be calibrated and the data will be collected 
and searched with the view of finding unique features of toxic and 
other aerosols which may serve to specifically identify their sources. 
Keywords: air pollution; aerosols; particles; particle size; earth atmos- 
phere; chemical composition; benzopyrene; asbestos; uranium diox- 
ide; toxicity. 

34631 Cadmium Toxicology. Klaassen, C.D. (Univ. of Kansas, 
Rdir~bow Blvd. at 39th Street, Kansas City, KS, 66103). Project 
number: R01-ES-01142. Contract: R01-ES-01142. Supported by: Na- 
tional Inst. of Environmeptal Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$47,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Cadmium is an environmental pollutant which has been 
shown to be toxic to a number of tissues in mammalian systems. 
These studies will make clear what dose is necessary to produce 
injury to the various tissues, which tissue is most sensitive to 
cadmium, and if there is a marked difference in the toxic sign 
between animals that receive one high single dose and those that 
receive multiple low doses over a long time. Information will be 
gained on the importance of metallothionein on the 'toxicity of 
cadmium. The following questions will be investigated: does metal- 
lothionein alter the distribution of cadmium; do metallothionein and 
cadmium levels in the tissues continue to rise with prolonged admin- 
istration at different doses, or is a plateau achieved; what is the 
mechanism by which cadmium is excreted into the bile; can it be 
enhanced by treatment with microsomal enzyme inducers; will inter- 
ruption of the enterohepatic circulation increase the elimination of 
cadmium from the body. If we can answer these very basic ques- 
tions, then we should be able to treat cadmium poisoning on a more 
informed basis. 
Keywords: cadmium; toxicity; decontamination; tissues; organic 
sulfur compounds; response modifying factors; enzymes; metabolism. 

34632 Carcinogenic Intermediates of Vinyl Chloride and Analogs. 
Van Duuren, B.I. (New York University, 550 First Avenue, New 
York, NY, 10016). Project number: ROI-ESOI 150. Contract: ROI-ES- 
01 150. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$68,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

This proposal is concerned with the study of the metabolism 
of the carcinogens vinyl chloride (VC) and trichloroethylene (TCE). 
The primary objectives are to isolate and characterize the activated 
carcinogenic intermediates of these two compounds, to determine 
the carcinogenic activity of such intermediates, and to study their 
covalent binding to tissue constituents. It is suggested that epoxide 
intermediates of both compounds are the activated carcinogens. 
I'hese epoxide intermediates are alpha-chloro ethers; compounds of 
the latter type are known to be potent carcinogens. Studies on the 
metabolism of VC and TCE will be conducted on rat liver homog- 
enates and intracellular fractions and components derived from it. 
The malignant transformation of primary rat embryo cells in vitio by 
the parent compounds, their epoxides, and their rearrangement prod- 
ucts will be studied. The carcinogenic activity of the activated 
intermediates will be determined by rat feeding experiments and by 
cocarcinogenesis experiments on mouse skin. These studies will lead 
to new insights concerning occupational and environmental carcino- 
gens and their mechanism of action in animals and man. 
Keywords: pvc; vinyl monomers; chlorinated aliphatic hydrocarbons; 
metabolism; in vitro; liver; tissues; homogenates; metabolites; epox- 
ides; carcinogenesis; rats; mice; embryonic cells; reaction interme- 
diates; pathological changes; neoplasms. 

34633 Regulation of Neural Distribution of Heavy Metals. 
O'Tuama, L.A. (University of North Carolina, School of Medicine, 
319 Biological Sciences Research Center, Chapel Hill, NC, 27514). 
Project number: R01 ES0115 1. Contract: ROI-ES-0115 1. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). ~ h n d i n ~ :  NIEHS-$86,000. 
Related energy source: Coal(20); 'oil and gas(20); oil shale(20); nuclear 
fission(20); solar(20) R and D categories: Biological effects of pollut- 
ants in experimental systems. 

The goal of the study is to assess the interaction of heavy 
metals with the developing neural barrier transport systems. The 
objective will be achieved by studying: (1) the uptake of the metals 
by barrier sites (choroid plexus, meninges, and paraventricular 
tissue); and (2) the effects of the metal on the barrier systems for 
translocation of neurally active solutes (calcium, hexoses, and amin- 
oacids). T o  define patterns of barrier tissue distribution that correlate 
with neurotoxicity, we will study two neurotoxic metals, Pb(N03)2 
and Hg(CI2) and a non-neurotoxic agent, Cd(C12). Flux across the 
combined neural barrier membranes will be measured by the single 
injection indicator dilution technique of Oldendorf, modified to 
allow timed jugular venous sampling. A technique will also be 
developed to monitor discretely flow across the isolated choroid 
plexus in vivo. All experiments will be performed in developing 
albino rabbits and the design will allow study of the effects of 
poisoning introduced at different developmental stages, and will 
contrast effects of acute high dose and chronic low level exposure. 
Isotope levels (203Pb, 203Hg, 109Cd, 45Ca, 14C-0-methylglucose, 
and 14C-L-tryptophan) will be determined by liquid scintillation or 
gamma spectroscopy and metal levels will be determined by atomic 
absorption spcctroscopy. 
Keywords: lead nitrates; mercury chlorides; cadmium chlorides; in- 
jection; rabbits; tissue distribution; nervous system; brain; biological 
effects; toxicity; cell membranes; membrane transport; age depend- 
ence; ontogenesis; lead 203; mercury 203; cadmium 109; calcium 45; 
carbon 14 compounds; tracer techniques; pathological changes; scin- 
tillation counting; gamma spectroscopy; absorption spectroscopy; 
acute exposure; chronic exposure. 

34634 Multiple Loci Screen for Mutations in Mammalian Cells. 
Siciliano, M.J. (University of Texas, System Cancer Center, 6723 
Bertner Avenue, Houston, TX, 77030). Project number: R01 
ES01287. Contract: R01-ES-01287. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$99,000. 
Related energy source: nuclear fusion(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The mutational process in mammalian somatic cells are being 
studied with special emphasis on the role of alterations in regulatory 
control factors as a source of cell variation. For this a newly 
developed Chinese hamster ovary (CHO) cell system is being used 
that is capable of distinguishing between regulational and structural 
gene mutational events and a human choriocarcinoma cell line 
(JEG) regulationally variant for a selectable enzyme. The exposure 
of CHO cells to ultraviolet radiation, nonselective isolation of single 
cell clones and the examination of the clones for alterations in the 
electrophoretic mobility and expression of the products of over 40 
enzyme loci proved an effective method of detecting mutations in 
mammalian cells. Mutants were identified with respect to alterations 
in specific proteins and fell into four classes which included structur- 
al gene as well as possible control factor modifications. Unlike 
results from selective systems, structural gene electrophoretic mu- 
tants revealed CHO cells to be functionally and chromosomally 
quasi-diploid and dose response studies indicated that the frequency 
of mutants/survivor peaked instead of being linear with dose. Use of 
a selective system (6-thioguanine resistance) followed by screening 
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survivors through the enzyme battery after electrophoresis resulted 
in double mutants. This double mutant technique will now be used to 
measure the frequency of electrophoretic mutants at two different uv 
dose levels to determine not only the effectiveness of enrichment for 
variants, but also the kinetics of drug resistant and electrophoretic 
mutants in the same cells. Effects of chemical mutagens on the 
system will be begun. Somatic cell hybridization analysis will be 
begun to study the interaction and segregation of the control as well 
as structural gene mutants. Through electrophoretic, chromosomal, 
and somatic cell hybridization analysis we have determined adeno- 
sine deaminose (ADA) to be under negative regulational control in 
the human JEG cells. The genetics of that control in human-mouse 
hybrid clones will be analyzed and a system will be devised (through 
the use of ara-adenosine) to select for ADA turn-on in these cells. 
This system will then be evaluated as a screen for detecting agents 
which alter regulatory states in human cells. 
Keywords: ultraviolet radiation; irradiation; cell cultures; somatic 
cells; tumor cells; hamsters; man; genetic radiation effects; gene 
mutations; radioinduction; mutagens; mutagen screening; genetics; 
dose-response relationships; mutation frequency; risk assessment; hy- 
bridization. 

34635 Auditory Effects of Long Exposure to Low Levels of 
Noise. Mills, J.H. (Medical University of South Carolina, 80 Barre 
Street, Charleston, SC, 29401). Project number: R01 ES01301. Con- 
tract: R01-ES-01301. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$95,000. 
Related energy source: Coal(2O); oil and gks(20); nuclear fission(20); 
solar(20); geothermal(20) R and D categories: Biological effects of 
pollutants in experimental systems. 

The major objective is to specify the quantitative and qualita- 
tive relations between physical characteristics of noise and the 
temporary hearing losses produced by the noise. Knowledge of these 
relations for human observers will permit the specification of levels 
of noise that will not injure the inner ear, will not produce a 
temporary hearing loss, and will not delay the decay of an existing 
hearing loss. In addition, these relations will provide a scientific basis 
for the development of noise standards and criteria. Human observ- 
ers will be exposed to low levels of continuous and intermittent 
noises for periods of up to 48.to 60 hrs-Auditory sensitivity,for pure 
tones as well-as'other tests of auditory function will be measured 
before an exposure, during quiet periods interspersed within an 
exposure, and-after an-exposure. .Results will be evaluated with 
respect to previous human and,sub-human~data:a~predictive:rnodel 
(the equivalent power model), and current noise standards and 
criteria. Collectively, the proposed experiments will provide a paral- 
lel to earlier and current animal experiments and aid in elucidating 
the mechanisms of hearing and hearing loss. 
Keywords: noise; biological effects; man; auditory organs; physiol- 
ogy; sensitivity; safety standards; noise pollution; pathological 
changes; neurology; biological stress; chronic exposure. 

34636 Monitoring Mutagens with Mammalian Chromosomes. 
Hsu, T.C. (Univ. of Texas, 6723 Bertner Avenue, Houston, TX, 
77025). Project number: R01-ES-01304. Contract: R01-ES-01304. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$122,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

There is an urgent need for devising and standardizing proce- 
dures for monitoring the effects of environmental mutagens on the 
genetic systems of higher animals. For practical purposes, these 
procedures should be relatively inexpensive, not laborious, easily 
quantitated, and the test objects should be related to the genetic 
system of man and other mammals. Chromosomes of cells in culture 
fulfill all these criteria and should be one of the most suitable testing 
materials. Since most mutagens induce chromosome damage (hence 
they are also clastogens), chromosome damage ,should serve as a 
conservative indicator of gene damage. However, investigators in 
the past used various test objects (many were poor .materials) and 
test systems (many haphazardly designed), so their data are incom- 
plete and are not strictly comparable. This project is designed to 
systematically test several cytologically advantageous materials and 
to determine the most eflicient, economical and information-yielding 
protocol for future screening of environmental mutagens. Our test 
materials include, in addition to diploid human fibroblasts, cells of 
the Chinese hamster (for its fast growth rate and good chromo- 
somes), the Indian muntjac (for its very low diploid number, 2n = 
6), two species of the deer mice (differing drastically in the amount 
of constitutive heterochromatin and repetitive DNA content), and 
the laboratory mouse. 
Keywords: mutagen screening; optimization; hamsters; chromosomal 
aberrations; mice; biological indicators. 

' 34637 Lead Pharmacokinetics and Toxicity. Fung, H.L. (State 
University of New York at Buffalo, Amherst, NY, 14260). Project 
number: R01-ES-01317. Contract: K01-ES-013 17.' Supported by: Na- 

tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$59,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D.cateeories: Bioloaical effects of ~ollutants in ex~erimental systems. 

?he overalr objective of 'this proposal 'is to carry- out a 
systematic investigation of the factors which affect lead phamaco- 
kinetics in experimental animals. Parameters which alter lead absorp- 
tion, distribution and elimination will be studied as potential avenues 
for lead poisoning prevention and treatment. Inhibition of lead 
absorption is studied focusing on the processes which govern lead 
absorption in immature animals. These processes are (1) dissolution, 
(2) transit, and (3) permeability of lead from paint chips in the 
gastrointestinal tract. Interference of each of these processes can 
potentially alter the absorption characteristics of lead. Dissolution of 
lead from paint chips can be inhibited by precipitating anions, 
antacids and ion-exchange resins. Transit of lead can be promoted by 
metoclopramide and slowed by buffered carbohydrate, solutions. 
Permeability of lead across the gastrointestinal barrier can be affect- 
ed.by the presence of competing metal ions. These approaches will 
be tested-in the proposed research, using both in vitro and in vivo 
models. Formulation differences in lead paints (e.g., oil based vs 
latex) may have dramatic influence on the rate of release of lead 
from paints. The in vivo absorption and in vitro dissolution of 
various commericial lead' paints will be compared. The intrinsic 
factors governing lead clearance from blood and lead entry into 
brain are not well defined in the literature. The fraction of free 
(diffusible).lead in the plasma may play a central role in these 
processes.'Distributive changes among components of blood may 
give rise to concomitant changes in brain lead levels. In this propos- 
al, the erythrocyte and plasma protein binding characteristics in 
different animal species are compared. The inter-relationship be- 
tween erythrocyte lead binding, plasma free lead, brain lead and lead 
clearance'from the body will be examined. The effect of metal ions 
such as calcium, zinc and magnesium on brain lead entry and egress 
will be investigated. 
Keywords: lead; metabolism; toxicity; paints; gastrointestinal tract; 
therapy. 

34638 Trace Element Deposition in Ambient Aerosol Inhalation. 
Winchester, J.W. (Florida State University, Department of Ocean- 

-ography, :Tallahassee, T L ,  ' 32306).?Projeett nmnber: ROI:ES-O1326;J"' 
Contract: R01-ES-01326. Supported by: National Inst. of'.~nviron: 
mental Health Sciences, Research Triangle Park, NC (USA). Fund; 
ing: NIEHS-$67,000. -. . r. , Y . 

.Related -energy;source: .Coal(SO); oil;and .gas(25); oil shale(25). R;and?>, . 

D categories: Biological-effect~ of.pollutants-in -experimental'systems: 
The response to inhalation of ambient aerosol particles from . 

indoor and selected outdoor environments will be investigated ^usin&,&' 
high sensitivity elemental analysis by proton induced x-ray emission, 
PIXE. The response may include both deposition of particles in the 
respiratory tract and growth in particle size due to exposuredo high .A_ 

relative humidity during breathing. Both,responses may depend on 
particle size and on chemical composition of the particles and may 
be different for different component particles in a mixed aerosol. The 
different components may be distinguished by their different elemen- 
tal composition, and the respiratory response of each may be deter- 
mined in a single experiment. Samples will be taken by 5 stage 
cascade impactor with fine particle filter and will provide resolution 
of particles <0.25 to > 4  mu-m equivalent aerodynamic diameter. . 
Each size range is analyzed for its elemental constituents by PIXE, 
including S, C1, K, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Br, Pb, Zr, 
Cd, and additional heavy metals if present in the aerosol. The 
nanogram sensitivity of the PIXE technique permits fine particle size 
resolution at a sampling rate of 1 liter/minute and requires of human 
subjects only 10 minutes or less of breathing time per sample. 
Experiments are carried out using ambient aerosol from different 
actual environments and do not require the use of special tracer. 
Keywords: biological effects; aerosols; air pollution; particles; inhala- 
tion; trace amounts; deposition; sulfur; chlorine; potassium; calcium; 
titanium; vanadium; chromium; manganese; iron; nickel; copper; 
zinc; bromine; lead; zirconium; cadmium; metals. 

34639 ~nvironmentil Pollutants and Toxicology of the Liver. 
Peterson, R.E. (Univ. of Wisconsin, School of Pharmacy, Madison, 
WI, 53706). Project number: ROI-ES-01332. Contract: R01-ES-01332. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$46,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objectives are to study the effects of certain environmen- 
tal pollutants and hepatotoxins with the retrograde intrabiliary injec- 
tion (RII) technique and gain some insight into how these agents 
produce effects on the liver. Some studies have already been initiat- 
ed using CCl4 as a model compound to produce liver damage. We 
have found that CC14 liver damage produces a dicrotic notch in the 
recollection curve for the retrogradely injected compounds. Several 
approaches are proposed to investigate this finding hased on the 
proposition that this effect of CC14 is on duct and ductular sites in 
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the biliary tree. Ability to detect functional damage at such sites is a 
new finding for CC14. For obvious reasons, we will broaden the 
study to include other hepatotoxins and environmental pollutants. 
CO in initial trials, by virtue of its effect to depress bile flow, 
produces changes in the shape of.the recollection curves for the 
compounds given by retrograde intrabiliary injection. Attempts will 
be.made to differentiate effects of hypoxia from those of CO. 
Because dichloromethane type compounds are converted by metabo- 
lism to CO, possible intrahepatic release of CO and effects of this 
release will be evaluated. A study of selected compounds which 
produce liver damage will be made. Allylisopropylacetamide will be 
studied for hepatic porphyric effects. 
Keywords: liver; toxicity; air pollution; toxins; carbon tetrachloride; 
carbon monoxide; biological effects; pathological changes. 

34640 Lkad Neurotoxicity During Development. Woolley, D.E. 
(University of California at Davis, Animal Physiology Department, 
Davis, CA, 95616). Project number: R01-ES-01503. Contract: R01- 
ES-01503. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
sM).m. ' 

. 
Related energy source: Coal(50); oil and gas(25); nuclear fission(25) R 
and D categories: Biological effects of pollutants in experimental 
systems. 

The proposed research will examine the neurotoxic effects of 
low-level lead exposure during early postnatal development in rats. 
Emphasis will be placed on a functional analysis of a specific brain 
system damaged by lead poisoning. The hippocampus, a neural 
system known to be affected by lead poisoning and thought to be 
important in plumbism's neurological sequelae, was selected for 
study. Functional development of the hippocampus will be studied 
directly by electrophysiological techniques and indirectly by behav- 
ioral measures. Neurohistological methods will be used to examine 
the effect of lead on hippocampal morphological development and 
these data will be related to the results of functional testing. The 
neuropharmacological responsiveness of hippocampal neurotrans- 
mitter systems, as well as hippocampal seizure thresholds, will be 
com ared in lead poisoned and control rats. The hypothesis that one 
mecianism of lead neurotoxicity may be displacement of zinc by 
lead at neural sites will be tested by determination of lead and zinc 
concentrations in the hippocampus and several other brain regions. 
An attempt will be made to modify the severity of the neurotoxic 
consequences of lead exposure by manipulation of dietary zinc 
intake. 
Keywords: lead; toxicity; neurology; central nervous system; diet; 
nutrients; neonates; rats. 

34641 Toxicity of Pure PCBs for Rhesus Monkeys. McNulty, 
W.P. (Medical'Research Foundation of Oregon, Oregon Regional 
Primate Research Center, 505 NW 185th Avenue, Beaverton, OR, 
97005). Project number: R01-ES-01522. Contract: R01-ES-01522. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$150,000. 
Related energy source: Coal(S0); oil and gas(25); oil shale(25) H and 
D categories: Biological effects of pollutants in experimental systems. 

Commercial mixtures (Aroclors) of polychlorinated biphenyls 
(PCBs) are more toxic to rhesus monkeys (Macaca mulatta) than to 
rats. However, in preliminary experiments, two individual pure 
PCBs were much less, and one was more, toxic to monkeys than 
Aroclor 1242. The oral toxicity of two tetrachlorobiphenyls and two 
hexachlorobiphenyls for rhesus monkeys will be assessed by use of 
criteria of clinical appearance and squamous gland metaplasia. One 
member of each pair of equally chlorinated compounds will have 
chlorine substitution in the ortho position, and the other will have 
only meta and para substitutions. Test feedings will stop when 
toxicity is apparent, and recovery on normal diet will be followed 
for a yenr. Snmplcs of body fat, blood, and excreta will be periudi- 
cally analyzed for the levels of the PCBs and the appearance of 
metabolites during both experimental feeding and recovery. Metabo- 
lites found in monkeys made sick by a given PCB will be definitively 
identified if possible, and their toxicity will be evaluated whenever 
enough compound can be synthesized for fee$@ experiments. 
Keywords: organic chlorine compounds; aromatics; toxicity; maca- 
cus; rats; pathological changes. 

34642 Protection Against Hepatotoxicity by Zinc. Chuapic, M. 
(University of Arizona, Health Sciences Center, Tucson, AZ, 
85724). Project number: R01-ES-01570. Contract: R01-ES-01570. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$51,000. 
Related energy source: Coal(50); oil and gas(25); 011 shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Previous work documented that Zn+ + forms a stable bi- 
nuclear complex with NADPH thus inhibiting NADPH oxidation 
dependent reactions in liver microsomes such as metabolism of 
xenobiotics by mixed function oxidases (MFO), formation of second- 
ary carcinogens, and formation of lipid peroxides. The goal of this 
proposal is to test that,the in vitro effects of zinc as above also takes 
place in vivo in zinc. supplemented animals. It is proposed that 

elevation of zinc in biological fluids and various liver compartments, 
mainly in microsomes will protect the liver against hepatotoxins and 
secondary hepatocarcinogens by inhibiting their metabolism by 
MFO. In isolated hepatocytes or in rats fed diets with various zinc 
content or parenterally supplemented with zinc, the liver injury 
induced by acute or chronic CC14, aflatoxin B, will be studied by a 
complex methodology involving histology, electron microscopy, 
pharmacological and biochemical methods. The aim is to present the 
evidence that supplementation of zinc protects liver against xenobio-'b 
tics and secondary carcinogens. The conditions under which this 
occurs will be established. 
Keywords: zinc; toxicity; metabolism; liver; carcinogenesis; decon- 
tamination; immunology; biochemistry; microorganisms;' carcino- 
gens; nutrition; dynamic function studies. 

34643 Effects of Lead Exposure on the Developing Rat Brain. 
Louis-Ferdinand, R.T. (Wayne State University, 1400 Chrysler 
Avenue, Detroit, MI, 48202). Project number: R01-ES-01638. Con- 
tract: R01-ES-01638. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$7 1.000. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); nuclear 
fission(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

This proposal describes an approach which will be utilized to 
determine the effect of low level lead exposure on selected biochemi- 
cal and functional parameters associated with blood-brain barrier 
development. Brain and blood lead levels will be determined to 
relate lead effects on each parameter to tissue lead levels. Neonatal 
rats will be given lead acetate (7.5 mg/kg, i.p.) and utilized for in 
vivo amino acid and EDTA brain uptake studies or in vitro determi- 
nations of brain Y glutamyltranspeptidase and butyrylcholinesterase 
activities. Age comparison studies of lead susceptibility will be 
conducted to compare lead effects and tissue lead levels produced in 
two age groups which possess different lead sensitivities. The effect 
of lower lead doses on these parameters will be measured in different 
brain regions to estimate the lead dose and tissue levels at which no 
discernible effects are produced. The results of this investigation will 
answer essential questions concerning the relationship between lead 
dose, blood and brain lead levels produced and their effects -on 
biochemical and functional indices of blood-brain barrier develop- 
ment. These results will facilitate the development of a relationship 
between enzyme and functional disturbances produced in these 
studies and lead toxicity in children. 
Keywords: lead; toxicity; rats; brain; central nervous system; behav- 
ior; pathological changes; dynamic function studies; enzymes; sensi- 
tivity; children. 

1 
34644 Enzyme-Mediated Generation of Halogenated Pollutants. 
Siuda, J.F. (University of Pittsburgh, 726 Salk Hall, Pittsburgh, PA, 
15261). Project number: R01-ES01644. Contract: R01-ES-01644:,Sup- 
ported by: National Inst. of Environmental Health Sciences, Re- 
search Triangle Park, NC (USA). Funding: NIEHS-$41,000. ! 

Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D cate ories: Environmental transport and conversion of pollutants. 

&nzyme-mediated generation of organohalogens may serve as 
an alternate source of halogenated pollutants. Haloperoxidases~will 
be incubated with chloride or bromide ions and various organic 
substrates. The substrates will include B-keto pcids and phenols 
which are known natural products and/or which are present in the 
biosphere. These reactions will attempt to determine if haloforms, 
halophenols and phenolic coupling products (biphenyls, dibenzo- 
dioxins, dibenzofurans, etc.) are formed by' physiological functions. 
As an approach to simulating environmental conditions, the effect of 
pH on the type and quantity of reaction products will be investigat- 
ed. Comparison of isolated products will be made with known 
structures of halogenated pollutants. The experimental results may 
aid in determining how certain halogenated compounds are pro- 
duced and metabolized in the environment by microbiological proc- 
esses. Haloperoxidase-catalyzed reactions may be useful in predict- 
ing baseline concentrations of halogenated substances in the environ- 
ment. 
Keywords: aromatics; halogenated aliphatic hydrocarbons; haloge- 
nated aromatic hydrocarbons; anions; keto acids; phenols; biodegra- 
dation; biosynthesis; microorganisms; ecosystems; peroxidases; 
enzyme activity; catalytic effects; ph value; biosphere; bench-scale 
experiments. 

34645 Effects of Methylmercury on Fetal Brain. Choi, B.H. 
(University of Rochester, 601 Elmwood Avenue, Rochester,.NY, 
14642). Project number: R01-ES-01722. Contract: R01-ES-01722. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$112,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biolo ical effects of pollutants in experimental systems. 

This researci proposes to study the effects of methylmercury 
on the growth and development of fetal brain. A genetically defined 
inbred strain of mouse, and organotypic and dissociated cultures of 
mouse fetal brain and human fetal brain (obtained from hysteroto- 

..( 
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mies) will be used. Pregnant animals will be given predetermined 
doses of methylmercury at specific stages of pregnancy. Offspring 
sacrificed at specified times will be studied with various morpholo- 
gic techniques including electronmicroscopy, immunocytochemistry, 
Golgi techniques, radioautography and classical light microscopic 
stains. Both primary and secondary cultures of human and mouse 
fetal cerebrum and cerebellum will be exposed to various concentra- 
tions of methylmercury and the short and long term effects on 
sequential development of brain in vitro will be analyzed. The 
overall objectives of this proposal are to assess in detail the changes 
in develo ment of fetal brain brought about by maternal intoxication 
of methyymercury, particularly the changes in the pattern of cell 
proliferation, neuronal migration, cortical differentiation and organi- 
zation of cerebrum and cerebellum; to ascertain as fully as possible 
the mechanisms whereby these changes are brought about; and to 
correlate the findings with alterations observed in some of the 
developmental disorders of the nervous system encountered in man. 
Keywords: methylmercury; biological effects; metabolism; brain; 
growth; fetuses; man; mice; central nervous system; behavior. 

34646 Cardiotoxicity of Chronic Lead Exposure. Williams, B.J. 
(University of Texas, Medical Branch, Department of Pharmacology 
and Toxicology, Galveston, TX, 77550). Project number: ROI-ES- 
01767. Contract: R01-ES-01767. Supported by: National Inst. of Envi- 
ronmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS-$45,000. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); nuclear 
fission(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

The detrimental effects on long term exposure to low concen- 
trations of lead are not well understood. A recent observation from 
this laboratory indicates that increased cardiac risk may occur as a 
latent sequela to lead exposure during early post-natal development 
in rats. The proposed study is designed to further eiamine the nature 
of this phenomenon by determining the relationship of exposure time 
and lead concentration to effect, and the specificity of the cardiac 
response. Suckling rats will receive lead via mother's milk for a part 
or  the whole of the nursing period (21 days). Concentrations of lead 
in blood and heart will be determined by atomic absorption spectro- 
photometry after various lengths of treatment. Animals will be 
placed on normal diet for 3 months prior to cardiac testing. The 
effect of norepinephrine and other drugs on cardia rhythm will be 
examined in vivo and in the isolated perfused heart. Biochemical 
analyses of autonomic neurotransmitter production and metabolism 
in the hearts of lead-exposed animals will be performed to evaluate 
the integrity of the cardiac autonomic system. Data from this study 
should allow us to define the nature of lead cardiotoxicity, and 
predict the risks involved in low level lead exposure. 
Keywords: cardiovascular diseases; chronic exposure; lead; toxicity; 
epidemiology; rats; ecological concentration; blood; heart; drugs; 
biological effects; neurology; cardiovascular system. 

34647 New System for Screening Environmental Mutagens. Fin- 
nerty, V.M. (Emory University, Biology Department, Atlanta, GA, 
30322). Project number: RO1 ES01804. Contract: R01-ES-01804. Sup- 
ported by: National Inst. of Environmental Health Sciences, Re- 
search Triangle Park, NC (USA). Funding: NIEHS-$42,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); solar(20) R and D categories: Biological effects of pollut- 
ants in experimental systems. 

A test system utilizing Drosophila melanogaster is presented 
which may be developed into an extraordinarily sensitive and useful 
tool for evaluating environmental chemicals for their ability to 
induce a variety of chromosomal lesions. The system is especially 
well suited for the assessment of chromosomal lesions as measured 
via the induction of duplications. 
Keywords: mutagens; mutagen screening; drosophila; chromosomal 
aberrations. 

Great Lakes fish, allowing a comparison of the relative toxicities of 
these three PCB mixtures. From graphs of quantitative behavioral 
measures plotted against PCB body burdens, i t  is planned to deter- 
mine whether there appears to exist a threshold of PCB dosage or of 
PCB body burdens below which toxic effects are not seen. If so, 
then the data should permit quantitative estimates of this threshold 
limit body burden. The data will permit a comparison of threshold 
limits derived both from clinical health assessments and from behav- 
ioral tests. Comparison of adult exposed and fetal-neonatal exposed 
monkeys will assess whether the developing organism is more vul- 
nerable than the adult to toxic damage from PCBs. Emphasis will be 
on the detection of irreversible effects of PCB exposures through 
testing of the animals over several years following exposure. 
Keywords: organic chlorine compounds; aromatics; fetuses; neonates; 
toxicity; monkeys; biological pathways; behavior; adults; compara- 
tive evaluations; chronic exposure; nutrition; diet; pathological 
changes. 

34649 Childhood Lead, Pyrimidines and Metabolic Debris. 
Angle, C.R. (University of Nebraska, 42nd and Dewey Avenues, 
Omaha, NB, 68105). Project number: R01-ES-01857. Contract: R01- 
ES-01857. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$42,000. 
Related energy source: Coal(25); oil and gas(25);'oil shale(25); nuclear 
tission(25) R and D categories: Epidemiological studies. 

Recent studies in children confirm observations on lead work- 
ers that the red cell of both man and the rat contains a phosphorylase 
specific for pyrimidines, pyrimidine 5'-nucleotidase (EC 3.1.3.5; 
P5N). P5N dephosphorylates pyrimidine nucleotides, preventing 
accumulation in the red blood cell. It is inhibited by .lead (10 to 40 
mu-g%). It is proposed to examine the epidemiologic significance of 
P5N in preschool children identified and followed in the Omaha 
Childhood Lead Poison Program. In addition to assays of red cell 
P5N, the children will be surveyed for the presence of red cell 
cytidine and uridine phosphates, nucleotides which accumulate in 
deficiencies of P5N. The accumulation of cytidine phosphate as 
metabolic debris may cause feedback inhibition of ribosomal degra- 
dation resulting in alteration of mR.NA and, consequently, globin 
synthesis. This will be investigated by the correlation of P5N activi- 
ty and of the intraerythrocytic accumulation of pyrimidines with 
measures of alpha and beta chain globin synthesis. 
Keywords: lead; epidemiology; metabolism; biochemistry; blood; tox- 
icity; children; pyrimidines; biochemical reaction kinetics. 

34650 Is the Lung In Utero Sensitive to Chemical Toxins. Kil- 
burn, K.H. (Mt. Sinai School of Medicine, 100th Street at 5th 
Avenue, New York, NY, 10029). Project number: RO1-ES-01865. 
Contract: R01-ES-01865. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-% 122,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The interrelated objectives of this proposal are to determine if 
the embryo lung is more sensitive than the adult or newborn to toxic 
chemicals and to determine if certain pulmonary diseases begin with 
in utero injury by toxic chemicals. It is proposed to test representa- 
tives of five groups of chemicals known to affect the lung, many to 
which man is occupationally exposed, for effects on the developing 
mouse or rat lung in utero. Chemicals will be given intraperitoneally 
in pregnant dams and after proper doses are found, effects on 
organogenesis of the lung, vessels and other organs appraised by 
systematic morphological studies and measurements. Agents to be 
analyzed for effects include vinyl chloride, paraquat, copper defi- 
ciency (nutritional chelating agents and cadmium), bromobenzene 
and polychlorinated biphenyls and amphophilic drugs such as 
AY9944 and solvents. By studying litter mate animals at birth, at 
weaning, at puberty, at adult and old adult, both immediate and 
latent Lffects-should be detected. Methods include gross anatomy, 

34648 Effects of PCBs on Fetal and Neonatal Development. histology, electron microscopy and some biochemical probes. It is 
Bowman, R.E. (University of Wisconsin, 22 North Charter Street, hoped that such studies will lead to early, more sensitive and more 
Madison. WI, 53706). Project number: R01-ES-01847. Contract:-RO1- ways to deteqt potential for lung injury and disease by 
ES-01847. Supported by: National Inst. of Environmental Health 
Sciencest -.-. Research Triangle Park, NC (USA). Funding: NIEHS- Keywords: lungs; embryos; teratogenesis; toxins; physiology; respira- 
>I~I ,w.  tory system diseases; etiology; rats; mice; plastics; copper; nutrition; 
 elated energy source: Coal(50); oil and gas(25); oil shale(25) R and organic chlorine compounds; aromatics; benzene; drugs; organic 
D categories: Biological effects of pollutants in experimental systems. solvents; pathological 

The present research program will receive the offspring of 
adult female monkeys which'haGe been exposed in other kesezrch 
projects of 0.5 to 5 ppM of polychlorinated biphenyls (PCBs) in their 
daily diet prior to and throughout pregnancy and for four months of 
nursing of the offspring, but will not be involved in exposing any 
subjects to PCBs. The present project will then maintain these 
offspring on normal diets and will periodically monitor them for 
clinical health and body burdens of PCBs. These offspring will be 
subjected to a broad battery of behavioral tests to assess behavioral 
toxicology possibly resulting from the fetal and neonatal exposure to 
PCBs. Offspring will be available from monkeys fed either Aroclor 
1248 or Aroclor 1016, or PCB residues derived from contaminated 

34651 Heavy Metals in Early Mammalian Embryogenesis. 
Abramczuk, J. (Wistar Institute, 36th and Spruce Streets, Philadel- 
phia, PA, 19104). Project number: R01-ES-01866. Contract: ROI-ES- 
01866. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$80,000. 
Related energy source: Coal(40); oil and gas(20); oil shale(20); nuclear 
fission(20) R and D categories: Health effects assessments. 

Little is known about the effects of heavy metal ions on the 
early development of mammalian embryos. The overall objective of 
the proposed research is to examine the effects of 24 different heavy 
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metals, applied either in vivo or in vitro, on the development of 
early mouse embryos. The following subjects will be studied: (1) the 
development in vitro of mouse I-cell and 2-cell embryos in the 
presence of various concentrations of particular metal ions (fractions 
of blastocysts developed from cultured embryos will be estimated 
and karyological analysis of embryos performed); (2) poslirnplanta- 
tion development of blastocysts obtained from 1- and 2-cell embryos 
grown in vitro in the presence of a studied heavy metal, and then 
transferred to foster mothers (development of blastocysts exposed 
for 12 to 24 hours to a given metal. Numbers of implantation and 
resorption sites, or normal and abnormal fetuses, and the size and 
surwival of litters will be assayed); (3) the effects of intravaginal 
deposition of heavy metal salts on the preimplantation and postim- 
plantation development of mouse embryos; and (4) the effects of 
heavy metals provided in the diet of mothers shortly before feriliza- 
tion and during preimplantation development of embryos on preim- 
plantation and postimplAntation development of embryos. Results of 
the proposed project should lead to: ( I  j a  better understanding of the 
mechanisms regulating development of preimplantation embryos; (2) 
a potential application in human birth control; and (3) disclosure and 
control of potential mutagenic, teratogenic and cmbryotoxic envi- 
ronmental contaminants. 
Keywords: embryos; teratogenesis; metals; cadmium; lead; .mercury; 
toxicity; mutagens; mutagenesis; fetuses; ,biological models; mice. 

34652 Health Effect of Environmental Asbestos Fiber Length. 
Willeke, K. (University of Cincinnati, 3223 Eden Avenue, Cincin- 
nati, OH, 45267). Project number: R01-ES-01870. Contract: ROI-ES- 
01870. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$57.000. ' 

Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Health effects assessments. . . ,. . ,  . 

The permissible exposure to airborne concentration of asbes- 
tos fibers is expressed in terms of number of fibers longer than 5 
micrometers per unit volume of air sampled. .While there is general 
conviction that the fibrogenic effect of asbestos is physically size 
dependent, definitive studies have not been performed because of the 
lack of suitable techniques for size-classifying asbestos samples. 
Grinding of fibers not only changes the length, but also diameter and 
crystallinity. In the present prqposal, a new opposing-jet impaction 
technique, first designed for the size-classification of spherically- 
shaped particles, developed' by the principal investigators, will be 
further developed for the classification by length of asbestos fibers. 
In this technique, the fibers are aligned parallel to the streamlines in 
the airjet of the first impaction stage and perpendicular to the 
streamlines in the airjet of the second stage. By opposing the 
asbestos-laden airjet by a clean airjet of the same magnitude, the 
fibers are classified into two effluent streams depending on their 
length, diameter and alignment in the flow-field. Length-classified 
fibers of glass and of different asbestos types will be administered to 
animals intratracheally to study relative early fibrogenic effects on 
the respiratory tract and by gavage to study relative effects on 
biochemical parameters in cells of the gastrointestinal tract. 
Keywords: asbestos; health hazards; air pollution; gastrointestinal 
tract; fibers; particle size. 

34653 Blood Lead, Body Lead Compartments and Lead Expo- 
sure. O'Flaherty, E.J. (University of Cincinnati, 3223 Eden Avenue, 
Cincinnati, OH, 45267). Project number: R01-ES-01872. Contract: 
R01-ES-01872. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$52,000. 
Related energy source: Coal(25); oil and gas(25); oil shalec25); nuclear 
fission(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

The lead content,of most tissues is directly proportional to 
lead exposure. However, experimental studies suggest that kidney 
lead deposition accelerates as exposure increases while both epidemi- 
ological and experimental studies demonstrate that blood and urine 
lead concentrations show decreasing incremental rises with increas- 
ing exposure. Together with limited evidence for the development of 
lead tolerance, these observations suggest that internal redistribution 
and sequestration of lead responsive to lead exposure are mecha- 
nisms whose purpose is to reduce lead toxicity. The experiments 
described are designed to reproduce the nonlinearity of blood and 
kidney lead in an animal model and to use the model to: (1) study 
tissue distributions as functions of duration and magnitude of expo- 
sure; (2) study subcellular distributions in critical tissues as functions 
?f duration and magnitude of exposure; (3) correlate these data with 
he results of tolerance studies to determine whether redistribution 
nd sequestration are mechanisms of tolerance development, and (4) 

correlate the distribution data with response measures to determine 
whether the effect of lead is associated with an active fraction or 
fractions of the total body burden. 
Keywords: blood; lead; body burden; toxicity; deposition; urine; 
tolerance; bioadsorbents; animal cells. 

34654 New Screening Methods for Toxic Substances. Dougher- 
ty, R.C. (Florida State University, Department of Chemistry, Talla- 
hassee, FL, 32306). Project number: R01-ES-0.1878. Contract: R01- \ 

ES-01878. Supported by: National Inst. .of Environmental Health 
Sciences, Research Triangle Park; NC (USA). Funding: NIEHS- - 
$65,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Pollutant characterization and analysis. 

This project will continue the development of general proce- 
dures for toxic residue detection which are designed to detect any 
unknown- member of broad chemical classes of toxic substances 
whcn the presence of that compound is not suspected. The method- 
ology involves the application of negative chemical ionization (NCI) 
mass spectrometry after subjecting environmental substrates to mini- 
mal and specific cleanup procedures for each class of toxic sub- 
stances. The fact that NCI mass spectra are virtually transparent for 
biomolecule and very sensitive to the presence to toxic substances 
will be used to detect the molecules in question. NCI mass spectra of 
partially cleaned up environmental substrates will be matched by 
computer to a library of NCI spectra of toxic substances which will 
be developed.during this project. The toxic substances in the spectra 
library will include those samples available from the EPA r~pository 
of toxic substances and those available from the National Cancer 
Institute repository of carcinogens. Specific cleanup procedures wil! 
be developed which do not involve adsorption chromatography for ,  
polychlorinated organics, nitrosamines and nitrosamides, phosphates 
and phosphothicates, carbamates, and polycyclic fungal toxins. Pro- 
cedures for aqueous and lipid rich substrates will be developed. The 
sensitivity for all compounds in the NCi mass spectral library will be 
determined under standard operating conditions. The amount of 
recovery of selected examples of toxic substances in the classes 
examined will be determined. A new specific detector for N-nitroso 
compounds will be developed and its sensitivity and freedom from,. 
artifacts will be tested. The detector will be based on photoioniza- 
tion detection of nitric oxide generated by thermolysis or photolysis 
of the N-nitroso compounds. A confirmation protocol for samples 
tentatively identified in the NCI screening procedure will be devel- 
oped. This protocol will involve gas chromatography mass spec- 
trometry and simple gas chromatography for confirmation and quan- 
titation of identified unknowns. 
Keywords: toxic materials; mass spectra; environment; chemical anal- 
ysis; organic chlorine compounds; aromatics; organic nitrogen com- 
pounds; organic phosphorus compounds; fungi; carbamates. 

34655 Zinc and Cadmium .Interference with Lead Exposure 
Tests. Thawley, D. (University of Missouri, Department of Veteri- 
nary Microbiology, Columbia, MO, 65201). Project number: ROI-ES- 
01889. Contract: R01-ES-01889. Suooorted bv: National Inst. of Envi- ~~ -~ - 

ronmental ~ e a l t h  sciences, ~ e s e a i c h  Triangle Park, NC (USA). 
Funding: NIEHS-$42,000. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); nuclear 
fission(25) R and D categories: Biological effects of pollutants in ' 
experimental systems. - 

- 

This i's a proposal to determine the effects of zinc and cadmi- 
um exposure on amino-levulinic acid dehydrase (ALAD) activity, 
amino-levulinic acid (ALAU) excretion and free erythrocyte por- 
phyrin (FEP) concentration in lead intoxicated rats. Lead will be 
administered orally while zinc and cadmium will be administered 
either orally or subcutaneously at levels'appropriate to exposure in a 
heavy metal contaminated environment. Data will be analyzed to 
determine whether either lead--zinc or lead--cadmium interactions 
occur involving any of the above lead exposure screening param- 
eters. Blood lead, zinc and cadmium concentrations, and basic hema- 
tological readings will also be made. The basic objective for this 
proposal is to clarify the effects of the interactions between lead and 
zlnc, and lead and cadmium on 3 screelling parameters. for lend 
exposure. Since environments contaminated with lead are commonly 
contaminated with zinc and cadmium, an urgency exists for this 
work to be carried out to ensure the screening tests currently 
employed for testing lead exposure are not recording false negative . 
results in lead intoxicated individuals exposed simultaneously to high 
levels of zinc or cadmium. 
Keywords: zinc; cadmium; lead; aminolevulinic acid; toxicity; syner- 
gism; metabolism; mutagen screening; interfering elements; bioassay; 
reliability; rats. 

34656 Cytopathologic Effects of Polychlorinated Biphenyls. Bell, 
M. (University of Cincinnati, 3223 Eden Avenue, Cincinnati, OH, 
45267). Project number: R01-ES-01890. Contract: R01-ES-01890. 
Supported by: National Inst. of Environmental Health Sciences, . Research Triangle Park, NC (USA). Funding: NIEHS-$47,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The cytopathologic effects of exposure to polychlorinated 
biphenyl compounds (PCBs) have varied considerably with the 
dosages and mixtures of isomers administered, with duration of 
exposure, and with the species that have exhibited toxic effects. The 
liver has been the organ studied most carefully for histo- and 
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cytopathologic changes because hepatomegaly has often resulted 
from PCB toxicity, because the agranular endoplasmic reticulum 
(the site of drug metabolizing enzymes in hepatocytes) proliferates in 
response to PCB exposure, and because hepatic tumors have beed 
pro!uced in rodents after long-term exposure. Available evidence 
~nd~cated that PCBs often affect the histologic and cytologic organi- 
zation of other tissues, especially epithelia and their derivatives, that 
have moderate to rapid rates of cell renewal. No studies thus far 
have attempted to determine whether PCBs directly affect cell 
division, cell differentiation, or both of these processes. In the 
proposed experiments, the effects of exposure to Aroclor 1254, a 
widely used askarel of PCBs and a persistent environmental pollut- 
ant, will be compared in two sites--cutaneous sebaceous glands and 
gastric glands of the stomach--whose cytology is known to be 
altered after exposure to PCBs. The effects on rates of cell division 
in these sites will be determined by radioautography, and those on 
cell differentiation with cytochemical and morphometric techniques. 
Data thus obtained will be correlated with ultrastructural observa- 
tions of these sites gained from transmission and scanning electron 
microscopy. 
Keywords: organic chlorine compounds; aromatics; pathological 
changes; toxicity; rats; metabolism; chronic exposure; skin; gastroin- 
testinal tract; stomach. 

34657 Alkylating Carcinogen Mutagenesis in Mammalian Cells. 
Burki, H.J. (Lawrence Berkeley Laboratory, Berkeley, CA, 94720). 
Project number: R01-ES-01916. Contract: R01-ES-01916. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$53,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

It is proposed to develop a model system for studying the 
mutagenesis of alkylating carcinogens in asynchronous and synchro- 
nous mammalian cells in vitro. Using asynchronous cells of differ- 
enet species and tissue origin, the production of mutations by ethyl- 
nitrosourea (ENU) and related environmental carcinogens will be 
measured. The effects of cellular repair processes on the induction of 
mutations will be determined by measuring the loss of carcinogen- 
produced damage and relating it to mutagenesis. In addition,-the 
induced frequency of certain specific mutations during the cell cycle 
will be measured to test if specific mutagenic changesare associated 
with specific cell-cycle times. ENU is used because of its advanta- 
geous chemical characteristics, and because of its special carcino- 
genc properties. Exposing homogeneous populations of selectively 
synchron~zed mammalian cells to this agent offers a novel way to 
test for alkylating-induced mutations in mammalian cells. These 
experiments may give us a practical understanding of chemical 
mutagenesis from alkylating agents which will beGuseful for estimat- 
ing'total risks, as well as risks relative to other environmental 
carcinogens to the human population. 
Keywords: alkylating agents; carcinogens; mutagenesis; animal cells; 
mutagen screening; optimization; in vitro; mutation frequency; ni- 
troso compounds; organic nitrogen compounds; dna; risk assessment. 

34658 Study of Metal-Binding Peptides. Yoshida, A.Y. (City of 
Hope Medical Center, 1500 E. Duarte Road, Duarte, CA, 91010). 
Project number: R01-ES-01928. Contract: R01-ES-01928. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS-$58,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objectives of the project are to: (I) elucidate the relation- 
ships between peptide structure and metal-binding activity of syn- 
thetic oligopeptides which contain three cysteine residues; and (2) 
examine the detoxification effects of the metal-binding peptides 
against Cd and Hg in animals. k naturally existing protein designat- 
ed as thionein obtained from various mammals has strong metai- 
binding activity, and the protein has been implicated in detoxifica- 
tion of harmful metal ions. Thionein consists of about 60 amino acid 
residues, and among them 20 are cysteine. One molecule of thionein 
binds to about 7 metal ions, ipdicating that three -SH groups are 
involved in mercaptide formation. Several oligopeptides were syn- 
thesized (6 to 13 amino acid residues) which contained three cysteine 
residues, and i t  was found that the synthetic peptides also had strong 
metal-binding activity. In' the proposed project, various peptides 
which contain three cysteine residues will be synthesized by the 
solid-phase method and liquid-phase method. The peptide will be 
purified by ion-exchange chromatography and reverse-phase chro- 
matography. Binding activity of the peptides towards Cd, Hg and 
Zn will be determined. The peptides with strong affinity to Cd and 
Hg will be used for detoxification of animals which have been 
treated with these harmful metals. 
Keywords: peptides; chemical bonds; metals; binding energy; pro- 
teins; cadmium; mercury; bioadsorbents; decontamination; chemical 
properties; toxicity; zinc. 

34659 Behavioral Indicators of Lead Neurotoxicity. Valciukas, 
J.A. (Mount Sinai School of Medicine, 5th Avenue and 100th Street, 
New York, NY, 10029). Project number: R01-ES-01933. Contract: 

R01-ES-01933. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$10.000. 
~elkted energy source: Coal(25); oil and gas(25); oil sllale(25); nuclear 
fission(25) R and D categories: Health effects assessments. 

Lead is a widely used environmental toxic agent and there is a 
great need for practical, sensitive methods for detecting its early 
biological effects in man. It is currently agreed that neurobehavioral 
changes might be the earliest indicators of subclinical lead intoxica- 
tion. However, it is not yet clear which neurobehavioral dimensions 
are most likely to be effected by lead. The present study proposes to 
examine behavioral indicators of lead neurotoxicity, some of which 
(such as performance tests) have proven to be sensitive in the 
assessment of the earliest functional central nervous system changes 
produced by lead. It is also proposed that the speed and quantitative 
characteristics of eye movements (as detected by electro-oculogra- 
phic methods) might be an important addition to the battery of 
neurobehavioral tests. The speed and characteristics of saccades are 
known to be influenced by neurotoxic agents, particularly when they 
act selectively, as lead does, on the cerebullum. Elevated blood lead 
levels and zinc protoporphyrin (ZPP) have been shown to be 
correlated with lowered performance test scores. It is also expected 
that these two biological indicntors of exposure will be correlated 
with a decrease in the speed of oculomotor behavior. Performance 
tests (including the electrophysiological evaluation of visuo-oculo- 
motor performance) might prove to be simple and objective methods 
for the early evaluation of central nervous system functional changes 
produced by this environmental toxic agent. 
Keywords: lead; toxicity; biological indicators; brain; neurology; cen- 
tral nervous system; zinc compounds; biological localization; patho- 
logical changes. 

34660 Study of Mutagenesis by Chemical Carcinogens. Cavalieri, 
L.F. (Sloan-Kettering Institute for Cancer Research, 410 East 68th 
Street, New York, NY, 10021). Project number: R01-ES-01936. 
Contract: R01-ES-01936. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$79,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

This proposal is concerned with mutagenesis and carcino- 
genesis induced by aromatic polycyclic hydrocarbons which are 
environmental pollutants. The experiments described will show 
whether, and how, DNA adducts formed from the proximate car- 
cinogens produce mutations. The study offers a new approach: the 
use of mammalian virus SV40, with its DNA modified in vitro by 
treatment with the proximate hydrocarbon carcinogen. The modi- 
fied and characterized SV40 DNA vector will then be studied in 
infected cells, from which can be learned the molecular nature (base 
change, insertion, deletion) and location of mutations caused by the 
hydrocarbon adducts. The studies will also help to elucidate the role 
of DNA repair in mutagenesis. Both pre- and post-replicative repair 
will be studied and it will be determined whether the repair process 
itself is error-prone. A close correlation between mutagenesis and 
carcinogenesis will be made possible by examining the extent of 
mutagenesis of SV40 in the same cells in which transformation by 
the hydrocarbons will be studied. This last approach will also 
provide a basis for the screening of potential carcinogens. 
Keywords: mutagenesis; chemical effluents; carcinogenesis; polycy- 
clic aromatic hydrocarbons; metabolism; genetic effects; biological 
models; mutagen screening; dna; biological repair; viruses; infectiv- 
ity; toxicity. 

34661 Microwave Effects on Excitable Membrane Systems. 
Cleary, S.F. (Virginia Commonwealth University, Medical College 
of Virginia, Box 877, Richmond, VA, 23298). Project number: R01- 
ES01938. Contract: R01-ES-01938. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS-$38,000. 
Related energy source: nuclear fusion(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

An investigation of the effect of electric fields at microwave 
frequencies on the induction of action potentials in excitable mem- 
brane systems is proposed. The objective of the research is to 
differentiate between effects due to the impressed microwave clec- 
tric field as contrasted ,to other microwave-specific thermal and 
nonthermal effects. A waveguide irradiation technique will be used 
to expose the algae Chara australis and other excitable cell systems 
to low intensity microwave radiation in the frequency range of 2 to 4 
GHz in a thermostated irradiation chamber. Initially continuous 
wave microwaves will be employed, followed by an investigation of 
pulse modulated fields. The cell systems will be of sufficient size to 
permit the measurement of action potentials with electrodes exterior 
to the waveguide, thus minimizing interactions between the micro- 
wave field and the detection system. Prior to microwave exposure 
the mean threshold electric field strength for the induction of the 
action potential will be determined by the use of a variable amplitude 
pulsed current stimulator. Thresholds will be redetermined during 
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and after exposure of the cell system to microwave radiation of 
known field strength. Variations in the excitation threshold will be 
interpreted in terms of the summation of the field strengths of the 
impressed stimulus and the microwave field. The independent varia- 
bles to be investigated will be microwave field strength, microwave 
frequency pulse duration and amplitude, latency for recovery of pre- 
exposure threshold, and tempcraturc. 
Keywords: electric fields;. microwave radiation; hz range; biological 
effects; algae; cell membranes; electric potential; pathological 
changes; threshold energy; pulsed irradiation; latency period; bio- 
I8,gical recovery; temperature measurement. 

34662 Factor Affecting Irritant Potency of Gases and Aerosols. 
Amdur, M.O. (Harvard University, 665 Huntington Avenue, Boston, 
MA, 02115). Project number: R01-ES-1939-01. Contract: ROI-ES- 
1939-01. Supported by: National'Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$76,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The work proposed is part of a long-term program of study of 
the irritant potency of compounds of interest as contaminants of 
urban and industrial environments. The unifying thread of the pro- 
gram has been, and will continue to be, the'correlation of physical or 
chemical factors of the exposure environment with observed biologi- 
cal response. 'Priority is given to two general areas: the effect of 
particle size on the irritant potency of aerosols and the possible 
potentiation of irritant gases by aerosols. The biological assay 
method used is the measurement of the mechanics of respiration of 
unanesthetized guinea pigs before, during and after exposure to the 
material or materials being studied. For a certain gtoup of irritants, 
including sulfur dioxide and sulfuric acid, the increase in .flow- 
resistance is the most sensitive criterion of response and can be 
related to the concentration of irritant present. Specific areas ,of 
investigation will include biological and chemical studies of the 
conversion of sulfur dioxide to sulfuric acid by oxidizing aerosols 
and studies of the joint toxic action of sulfur dioxide and sulfuric 
acid for a range of particle sizes of sulfuric acid. Plans are also being 
made to study nitrogen alone and in combination with aerosols and 
in combination with sulfur dioxide. 
Keywords: aerosols; particles; gases; guinea pigs; toxicity; sulfur 
dioxide; respiration; sulfuric acid; nitrogen dioxide; synergism; bio- 
logical effects; lungs; pathological changes. 

34663 Mutation and Selection in Drosophila Populations. Sim- 
mons, M.J. (University of Minnesota, Genetics and Cell Biology 
Dept., St. Paul, MN, 55108). Project number: R01-ES01960. Con- 
tract: R01-ES-01960. Suonorted bv: National Inst. of Environmental 
Health Sciences, ~ e s e z h  l"riangle Park, NC (USA). Funding: 
NIEHS-$35 IXK) . . . -. . - - . . , - - - 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The purpose of this project is to characterize the effects of 
randomly induced mutations on fitness in populations of Drosophila 
melanogaster. Mutations will be induced on the x-chromosome with 
ethyl methanesulfonate (EMS) and x rays. Their effects will be 
ascertained in single and multiple generation experiments. In the 
former, the influences of the mutants on survival will be measured; 
in the latter, attention will be focused on total fitness effects. Of 
course, total fitness includes survival, but it involves other compo- 
nents, such as fertility, as well. One goal is to determine the connec- 
tion between the survival and total fitness effects of new mutants. 
Another is to compare the effects of chemical and radiation-induced 
mutations. A third is to explore the possibility that the total fitness 
effects vary from one generation to another, and if so, randomly or 
otherwise. In a separate series of experiments using EMS-induced 
and spontaneous mutants, data will be collected to determine if 
fitnesses are transitive; these experiments will be of the multiple 
generation type. In much of this work the method will involve 
competition between mutagenized and unmutagenized x-chromo- 
somes carried in hemizygous males. By monitoring the relative 
frequencies of the two over time, i t  is possible to estimate the 
intensity with which mutants are selected out of the population. 
Taken together with known mutation rates, these estimates should 
enhance our understanding of how mutation and selection affect the 
level of genetic variability in Drosophila populations. 
Keywords: x radiation; irradiation; males; drosophila; genetic radi- 
ation effects; x chromosome; mutations; radioinduction; mutation 
frequency; spontaneous mutations; ems; mutagenesis; comparative 
evaluations; population dynamics; survival time; genetic variability. 

34664 Rapid Tests for Environmental Carcinogens. Furlong, 
Y.B. (University of Texas, System Cancer Center, 6723 Bertner 
\venue, Houston, TX, 77030). Project number: R01-ES-01967. Con- 
tract: R01-ES-01967. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$46,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

' A new family of assays for detecting potential chemical 
carcinogens is described. These assays measure the extent to which a 
substance alters the specificity of base selection during DNA replica- 
tion in vitro. The basis of this measure is the incorporation into 
DNA of an analogue substrate relative to a natural substrate in a 
DNA polymerase reaction. The reaction utilizes a mammalian DNA 
polymerase, DNA templates from mammalian cells and analogue/ 
natural competitive substrate pairs under conditions which normally 
select against analogue incorporation. Substances are tested for their 
ability to enhance the relative incorporation of the analogue sub- 
strate. Enhancement is taken as evidence that selection specificity 
has been altered, i.e., error-prone synthesis has been induced. Sub- 
stances which do not require metabolic activation are tested for their 
primary site of action by pretreating the polymerase, by pretreating 
the template or by direct addition to the reaction. In addition, 
substances that require metabolic activation to interact with DNA 
are tested for the extent to which these interactions promote error- 
prone replication by using DNA templates extracted from tissues 
exposed to such substances. For example, using the incorporation of 
araATP relative to dATP in the presence of various heavy metal 
salts, correlation has been found between the increased ratios of 
analogue incorporation and the carcinogenicity of these metallic 
cations. Other analogue substances, corresponding to each of the 
four normal substances, are proposed for-testing. The effects on each 
of these test systems of treating either the DNA polymerase or the . 
DNA template with these direct-acting carcinogens will be detei- 
mined and, in addition, the sensitivity of the assays in detecting 
altered template activity for DNA extracted from cells exposed to 
two carcinogens that require metabolic activation will be estab- 
lished. These results will provide the basis for selecting and stand- 
ardizing, assays appropriate for use in screening potential environ- 
mental carcinogens. 
Keywords: carcinogens; mutagen screening; optimization; bioassay; 
dna replication; animal cells; standards; metabolism; chemical ef- 
fluents. 

34665 N o t ,  Collagen and ,Elastin: Experimental Emphysema. 
Kleinerman, J.I. (Mt. Sinai School of Medicine. 1 Gustave L. Levy 
Place, New York, NY, 10029). 'Project number: ROI-ES-02110. Con- 
tract: ROI-ES-02110. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$90,000. 
Related energy source: Coal(50);'oil and gas(25); oil Shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The purpose of the proposed research is to analyze the 
quantity, character and dynamics of lung elastin and collagen fol- 
lowing acute and chronic exposure to N02. Biochemical, isotopic, 
histologic and ultrastructural methods will be applied. Alterations in 
lung collagen and elastin are to be correlated with elastase and 
collagenase contents of alveolar' macrophages before and in the 
course of NO2 exposures to evaluate the importance of the macro- 
phage as an intermediary of injury. Lung tissue prolyl and lysyl 
hydroxylase activities, which reflect synthesis in the scleroproteins 
will be studied as corroborative evidence of dynamic alteration in 
connective tissues. The effects of D penicillamine on the biochemical 
and structural aspects of connective tissue repair after NO2 exposure 
will be studied. The in vivo 'role of the new synthetic protease 
(elastase) inhibitor- ananyl, 'prolyl alanyl chloromethylketone 
(AAPACK) (or Ala-Ala-Pro-Val-Ck) on the activity of macrophage 
elastases during the course of NO2 exposure will be determined and 
correlated, with the biochemical and ultrastructural changes pro- 
duced in the collagen and elastin of the lung. The morphometric 
determination of fiber size, distribution and total fiber length of 
elastin will be determined before an .during NO2 exposure. Similar 
studies for collagen and reticulinwif$be developed. The characteris- 
tics of the elastin meshwork will be'evaluated by scanning electron 
microscopy. 
Keywords: nitrogen dioxide; lungs; toxicity; pathological changes; 
collagen; elasticity; reticulocytes; emphysema; epidemiology. 

34666 Asbestos and Cancer. ~ a r n o c k ,  M.L. (University of Cali- 
fornia School of Medicine, Dept. of Pathology, San Francisco, CA; 
94143). Project number: ROI-ESO21 17. Contract: ROI-ES-02117. Sup- 
ported by: National Inst. of Environmental Health Sciences, Re- 
search Triangle Park, NC (USA). Funding: NIEHS-$43,000. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

,Our previous studies have failed to demonstrate a relation 
between numbers of pulmonary asbestos bodies and the presence of 
carcinoma of the luna or aastrointestinal tract in workers with verv 
low asbestos exposure. ~cbes tos  bodies, however, represent only 
part, and perhaps only a small part, of the total lung asbestos burden, 
which is composed of coated bodies as well as uncoated fibers. It 
r~tnains possible that a relation exists between numbers of uncoated 
asbestos fibers and the presence of bronchogenic carcinoma. This 
study will attempt to quantify and type the uncoated asbestos fibers 
as well as asbestos bodies at various. sites in the lung. A new 
preparative method has already been developed and used for exam- 
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ining and identifying the nature of the cores of asbestos bodies by 
electron diffraction. The:sarne 'method will be used to identify 
further these same bodies by electron microprobe .analysis. An 
additional preparative method has been devised for recovering uri-3 
coated asbestos fibers. Relations between numbers of coated and 
uncoated asbestos fibers, as well as their relative locations within the 
lung, will be tabulated, and an attempt will be made to correlate 
numbers or types of fibers with the presence or absence of carcino- 
mas. It has been previously shown that numbers of asbestos bodies 
are related to occupation. An attempt will be made to establish 
whether a similar situation exists for uncoated fibers or whether they 
are derived from the enviror~ment. 
Keywords: asbestos; inhalation; biological effects; carcinogenesis; 
lungs; carcinomas; electron diffraction; electron microprobe analysis; 
coatings. 

34667 Nervous System Porphyrins and Lead and PCB Effects. 
Whetsell, W. (Univ. of Tennessee, Memphis, TN, 38163). Project 
number: R01-ES-02421. Contrad: R01-ES-0242 1. Supported b& Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: Coal(S0); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The research is designed to (1) further investigate the nature 
of the porphyrin-heme biosynthetic athway in organotypic cultures 
of nervous system; and (2) study t i e  effects, in this tissue culture 
model, of two environmental toxic agents, lead and chlorinated 
hydrocarbons. The investigator will localize and characterize the 
r rphyr in  biosynthetic pathway(s) in living nervous tissues using 

uorescence microscop~c and spectrofluorometric methods. In 
mature cultures treated with lead, light and electron microscopic 
techniques will be applied to study cellular components which are 
affected by lead, i.e., neuronal elements versus supporting elements; 
spectrofluorometric techni ues are being used to measure differences 
in porphyrin production 01 lead-treated cultures compared to non- 
lead-treated cultures. In immature cultures, effects of lead on normal 
growth and development and on porphyrin metabolic pathways will 
be evaluated. The efficacy of lead-chelating agents and heme in 
preventing or reversing effects of lead will also be studied. In mature 
cultures treated with chlorinated hydrocarbons (polychlorinated bi- 
phenyls-PCBs), biochemical and morphological effects will be stud- 
led in relationship to nervous system porphyrin-heme athways. 
Keywords: nervous system; tissue cultures; heme; biosyntiesis; lead 
compounds; aromatics; organic chlorine compounds; biological ef- 
fects. 

34668 Metabolic Activity of Brain Capillaries. Goldstein, G.W. 
(Univ. of Michigan, Ann Arbor, MI, 48109). Project number: R01- 
ES-02380. Contract: R01-ES-02380. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: Coal(5O); oil and gas(S0) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to study the metabolic basis of acute ence- 
phalopathy produced in young rat pups by feeding their mother lead 
carbonate. The young rats develop severe cerebellar edema which 
has the same pathological features found in human cases of lead 
poisoning. There is histological and chemical evidence that the . 
primary disturbance in acute lead encephalopathy may be an in- 
creased permeability of brain capillaries to lasma. We have adapted 
a procedure for the isolation of capillaries t o m  brain for use in rats. 
We have shown'that the isolated 'capillaries retain enzymatic and 
metabolic activity and now plan to .define the metabolic reaction 
occurring in the capillaries of rats with lead encephalopathy. In 
addition to preparation of the animal model and the isolated brain 
capillaries, methods will include measurement of the permeability of 

- the capillary preparation to protein and lead, monitoring of cellular 
integrity as indicated by glucose'uptake, glucose metabolism, and 
oxygen consumption, and assay of those enzymes which may serve 
as biochemical markers for the different cellular and subcellular 
fractions.of brain and of those known to be inhibited by low 
concentrations of lead. 
Keywords: lead compounds; biological effects; brain; capillaries; per- 
meability; rats; neonates; metabolism. 

34669 Metabolic Effects of Lead Poisoning in Childhood. Pio- 
melli, S. (Columbia Univ., New York, NY, 10032). Project number: 
R01-ES-02343. Contract: R01-ES-02343. Supported by: National Inst. 
of Environmental Health ,Sciences, Research Triangle Park, NC 
(USA). ~ b n d i n ~ :  NIEHS. . I 

Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Epidemiological studies. 

The .purposed research will investigate the clinical signifi- 
cance of hematological evidence of lead toxicity in asymptomatic 
children with moderately elevated body burden of lead. These stuies 
will investigate whether; at equal blood Pb levels, more pronounced 
metabolic effects reflect a greater body burden of lead and greater 
evidence of neurological toxicity. These studies will evaluate the 
different content and the molecular species of protoporphyrin pres- 

ent in red cells fractionated according to age to provide an insight to 
the temporal sequence of lead exposure at time of testing to be used 
in diagnosis and treatment. These studies will also evaluate the effect 
of Fe deficiency on porphyrin elevation. An epidemiological study 
will be performed in children, as well as in adults, to substantiate the 
evidence for a dose-effect relationship between body 'burden of Pb 
and metabolic interference. These studies will be 'performed in 
individuals with blood Pb in the range presently considered normal, 
to demonstrate evidence of metabolic effects even in this range. 
Keywords: children; metabolism; lead; toxicity; body burden; nervous 
system; protoporphyrins; iron; porphyrins; nutritional deficiency. 

34670 Isolating Carcinogen Sensitive Mammalian Cell Mutants. 
Stamato, T.D. (Wistar Inst. of Anatomy and Biology, Philadelphia, 
PA, 19104). Project number: R01-ES-02274. Contract: R01-ES-02274. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Tr i a~g le  Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological eff&ts.of pollutants in experimental systems. 

The objective is to develop methods for isolating mammalian 
cells in tissue culture which are sensitive to a variety of lethal agents, 
the purpose being to apply the techniques of biochemical genetics to 
study of the .inechanisms of DNA repair, mutagenesis, and carcino- 
genesis in mammalian cells in culture. 
Keywords: cell cultures; mutagen screening; animal cells; sensitivity; 
separation processes; mutants., 

34671 Inhalation Carcinogenesis By Formaldehyde and HCL. 
Sellakmuar, A.R. (New York Univ., New York, NY, 10016). Project 
number: R01-ES-02270. Contract: R01-ES-02270. Supported by: Nn- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

It has been observed that low levels of bis(chloromethyl)ether 
may be formed by the gas phase reaction of formaldehyde and 
hydrogen chloride. The research is designed to: (1) determine the 
carcinogenic effects of these combined exposures; (2) determine 
possible carcinogenic effects of these chemicals when given separate- 
ly; (3) determine the promoting or cocarcinogenic effects of hydro- 
gen chloride on formaldehyde; and (4) determine the level of alkylat- 
ing activity of BCME and other alkylating agents present in the 
combined atmosphere of formaldehyde and hydrogen chloride. The 
study involves 700 Sprague Dawley rats, divided into seven groups. 
Animals will be exposed by inhalation in the following manner: 6 
h o d d a y ,  5 days/week to (1) formaldehyde and hydrogcn chloride 
at the 10 ppM level, mixed and premixed; (2) formaldehyde or 
hydrogen chloride given separately at 10 ppM; (3) formaldehyde and, 
hydrogen chloride on alternate days at 20 ppM each; and (4) air 
sham-exposed and untreated controls. 
Keywords: formaldehyde; inhalation; hydrochloric acid; carcino- 
genesis; ethers; organic chlorine compounds; rats; biological effects; 
trace amounts. 

34672 ~equelae to Childhood Lead Exposures: a Twin Study. 
Marmer, M. (Cornell Univ., Ithaca, NY, 14853). Project number: 
R01-ES-02267. Contract: R01-ES-02267. Suooorted bv: National Inst. 
of Environmental Health Sciences, ~esea rch  ~ r i a i l ~ l e  Park, NC 
(USA). Funding: NIEHS. 
Related energy source: Coal(S0); oil and gas(5O) R and D categories: 
Epidemiological studies. 

The purposes of this research are .to determine if there are 
long-term consequences of increased lead absorption in children and 
to evaluate the current criteria for treatment of lead overexposed 
children. The research will utilize a twin methodology to control for 
exposures to environmental risk factors other than lead and for 
genetic and'cultural factors which might confound outcome meas- 
ures such as intelligence quotients. Members of twin pairs with a 
history of increased lead absorption will be compared with less- 
exposed twin siblings on neuropsychological measures and school 
performance. The population of twins will be obtained from the 
records of the New York City Bureau of Lead Poisoning Control. 
Premorbid conditions will be determined from birth records, hospi- 
tal/doctors records, and from parental interview. 
Keywords: children; lead; metabolism; biological effects; genetic ef- 
fects; uptake; response modifying factors. 

34673 Inhalation Carcinogenesis by Direct-Acting Compounds. 
Dulak, N.K. (New York Univ., New York, NY, 10016). Project 
number: R01-ES-02249. Contract: R01-ES-02249. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. . 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

A series of direct-acting alkylating and acylating compounds 
will be studied to determine whether their carcinogenic potency in 
the respiratory tract is related to their chemical reactivity. Relatively 
short but intense inhalation exposures of Sprague-Dawley rats will 
be carried out, with the concentrations of the compounds adjusted to 
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reflect their relative chemical reactivities. In a series of parallel in Specific points to be investigated include: (1) to study the role of 
vitro studies, the same chemicals will be examined for their ability to metal ions in the depressed capacity.of the newborn to metabolize 
effect transformation and mutagenesis in mammalian cell systems. drugs and to explore means by which .neonatal jaundice can be 
Keywords: inhalation; carcinogenesis; biochemical reaction kinetics; checked by inhibiting heme oxygenase; (2) to further characterize 
mutagenesis; alkylating agents; acylation; rats; in vitro. the enzymes involved in heme degradation and to investigate the 

role of metal ions on the activity of biliverdin reductase; (3) to study 
34674 Development of Eukar~ot ic  Ames Type Mutagen Monitor. the effect of repeated exposure to metal ions on the response of the 
Milan, R.A. (Washington State Univ., Pullman, WA, 99164). Project hepatic microsomal mixed function oxidase activity and heme metab- 
number: R01-ES-02224. .- . Contract: . - -  R01-ES-02224. Supported by: Na- olism pathway to the effect of a second exposure to metals and 
tional Inst. of Env~ronmental Health Sciences, Research Triangle select& xenobiotics (also the effect of a second exposure to metals 
Park, N C  (USA). Funding: NIEHS. and xenobiotics and t'he effect of exoosure to imooriant environmen- 
Related energy source: general sc ience(1o  K and D categories: tal contaminants. namelv toxic hea;v metals on'heoatic rlutathio~ke 
Biological effects of pollutants in experimental systems. 

The  objective of this research is to develop a series of waxy 
pollen mutants in barley which will be highly sensitive to low levels 
of mutagens in the environment and will identify the type of muta- 
tion, i.e., frameshift or base substitution, induced. These mutants will 
be in a widely adapted plant capable of in situ mutagen monitoring in 
and around factories, laboratories, and reactors, on farms and in 
mobile air pollution monitoring laboratories. The waxy pollen 
system was chosen because it can record mutation events at the 
waxy locus occurring as low as one in IO/sup -6/ pollen grains. 
Waxy mutant alleles will be induced by base substitution (bs), 
framshift (fs), and deletion producing mutagens. They will be select- 
ed and mapped from recombination and depletion mapping data. 
Frequencies of reverse mutations in putative fs and bs mutants 
following treatments with a series of bs and fs mutagens will estab- 
lish the desired mutagen testers. These testers will be analyzed for 
mutagen sensitivity and monitoring capability under simulated moni- 
tor conditions and in mobile air pollution monitoring laboratories. 
Keywords: mutagen screening; barley; pollen; evaluation. 

34675 Toxic Substances Response Data Statistical Procedures. 
Van Ryzin, J.R. (Rand Corp., 1700 Main St., Santa Monica, CA, 
90406). Project number: R01-ES-02222. Contract: R01-ES-02222. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, N C  (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

Statistical tests for discriminating a one-hit from a multi-hit 
model and a multi-hit from a multi-stage model will be examined. In 
addition to this, anticipated generalizations of models will be made 
including a model allowing a multi-stage process in which each stage 
is multi-hit and a model allowing for threshold variability based on 
animal biological tolerances. Other problems considered will be an 
examination of the sensitivity of the multi-hit model to model 
assumptions, the design of experiments for placing animals at appro- 
priate dose levels for the multi-hit model, the effect of smoothing 
data by using isotenic methods on the goodness-of-fit to the models, 
and optimal design of experiments for discriminating between 
models. One very promising area to investigate is the modeling of 
dose-response curves to incorporate pharmacokinetic modeling. 
Such models can dramatically increase or  decrease the risk estimates 
depending on the activating or  de-activating mechanism at work. 
Thus, the proposal addresses a number of important areas for risk 
assessment models and the corresponding low-dose extrapolation. 
Keywords: statistical models; dose-response relationships; risk assess- 
ment; toxic materials; experiment planning. 

34676 Bioactivation and Covalent Binding of Toxic Haloalkenes. 
Guengereich, F.P. (Vanderbilt Univ., Nashville, T N ,  37232). Project 
number: R01-ES-02205. Contract: R01-ES-02205. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, N C  (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The  objectives of the research are enumerated: (1) determina- 
tion of the alkylating agents involved in the cocalent binding of 
vinyl chloride, vinylidene chloride, trichloroethylene, vinyl bro- 
mide, and scrvlonitrile to ~ r o t e i n  and nucleic acids: (2) elucidation of 
the role of epoxide hydratase in the metabolism of vinyl halides in 
vjvo and in vitro; (3) immunohistochemical localization of epoxide 
hydratase in liver and lung; (4) examination of vinyl halide metabo- 
lism in the lung in vitro; (5) determination of the mechanism of 
cytochrome P-450 heme destruction that occurs during haloalkene 
metabolism; and (6) examination of DNA-chromatin protein cross- 
linking by metabolites of haloalkenes. 
Keywords: chlorinated aliphatic hydrocarbons; covalence; biochemi- 
cal reaction kinetics; proteins; nucleic acids; metabolism. 

34677 Effect of Toxic Metals on Drug and Hemoprotein Metabo- 
lism. Maines, M.D. (Univ. of Illinois, Chicago, IL, 60680). Project 
number: R01-ES-02180. Contract: R01-ES-02180. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, N C  (USA). Funding: NIEHS. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives of the proposed research are designed to 
expand knowledge of metal ion toxicity and biological function. 

levels); and (4) t6 eluciiate the mechHnism by which cytochrome P- 
450 is degraded in response to metal ion exposure and the role of 
ligandin in heme metabolism. 
Keywords: elements; toxicity; biological functions; drugs; metabo- 
lism; dose-response relationships; heme; neonates. 

34678 Mechanisms of P B  Toxicity in Developing Fetal Tissues. 
Rifkind, A.B. (Cornell Univ., Ithaca, NY, 10021). Project number: 
ROI-ES-02165. Contract: R01-ES-02165. Suooorted bv: National Inst. 
of Environmental Health Sciences, ~ e s e & h  ~ r i a n ~ l e  Park, N C  
(USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollitants in experimental systems. 

The objective is to investigate the role of covalent binding 
and mixed function oxidase activity in producing PCB toxicity, using 
a chick embryo model system. The  Km and Vmax will be compared 
for covalent binding of PCB's to liver microsomes in vitro, with 
PCB production in vivo of hepatotoxicity as determined histologi- 
cally, induction of mixed function oxidase activity and covalent 
binding. The  effects of PCB cogeners differing in degrees of chlorin- 
ation and isomeric form will be compared to delineate structural 
requirements for PCB production of toxicity, covalent binding and 
mixed function oxidase induction. The effects of inducers and inhibi- 
tors of mixed function oxidase on PCB covalent binding and hepato- 
toxicity will be examined. Changes in hepatotoxicity and covalent 
binding of the PCB's and in hepatic mixed function oxidase activity 
during embryonic development will be evaluated and compared. We 
expect thereby to learn whether covalent binding is associated with 
hepatotoxicity for some PCB's or  PCB's in general, whether the 
extent of covalent binding and hepatotoxicity are affected by hepatic 
mixed function oxidase activity and whether PCB binding and 
susceptibility to PCB toxicity change during embryonic develop- 
ment. 
Keywords: aromatics; organic chlorine compounds; biological 
models; chickens; embryos; toxicity; covalence; microsomes; liver. 

34679 Cyclopenta(c,d)pyrene: a Suspected ~nvironmental Car- 
cinogen. Cavalieri, E.L. (Univ. of Nebraska, Omaha, NE). Project 
number: ROI-ES-02145. Contract: R01-ES-02145. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, N C  (USA). Punding: NIBIIS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This proposal is concerned with synthesis, carcinogenicity, 
mutagenicity, metabolism, and binding studies of CPP. 3,4- 
Dihydroxycyclopenta(cd)pyrene (QCPP), a constituent of coal tar 
pitch, will also be an integ.al part of this study. A simple and 
efficient synthesis of C P P  i; proposed, and will also be applicable to 
preparation of a 14C analog. DC'rP and some of the major potential 
metabolites will be synthesized from CPP. The carcinogenic effect 
of C P P  will be proven definitively by repeated application and 
initation--promotion in mouse skin. The  carcinogenicity of D C P P  
will also be tested. The biological effect of the two hydrocarbons 
will be compared to that of the potential carcinogenic metabolites of 
CPP, CPP-3,4-oxide, and of the environmental carcinogen 
benzo(a)pyrene (BP). 
Keywords: condensed aromatics; hydrocarbons; carcinogenesis; syn- 
thesis; metabolism. 

34680 Environmental Agents in Atherogenesis. Penn, A.L. (New 
York Univ., New York, NY, 10016). Project number: R01-ES-02143. 
Contract: ROI-ES-02143. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, N C  (USA). Fund- 
ing: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

. A  systematic study of dose and time of treatment on plague 
induction and intimal cell proliferation in chicken aorta will be made 
for 7,12-dimethylbenzanth;acene (DMBA) which was a potent ath- 
erogen in our preliminary study. In addition, benzo(a)pyrene, the 
most commonly studied PAH, dibenz(a,h)anthracene, and 
dibenz(a,c)anthracene will be tested for comparative atherogenicity 
in the chicken. Evidence will be sought, through the use of 3H- 
labeled PAH's, that these compounds are taken up directly in the 
aorta. The binding of the aqueous-insoluble PAH's to serum lipopro- 
teins will be investigated as a possible mechanism of solubilization 
and transport of the PAH's to the arterial wall. The  atherogenic 
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potential of injected cigarette tar and of inhaled CO and CS2 will be according to the method of Stanton. The carcinogenic process will 
tested in a series of pilot experiments. be 'followed and analyzed employing a methodology previously 
Keywords: benzopyrene; benzanthracene; carcinogenesis; chickens; developed for the study of foreign body tumorigenesis. Specifically, 
aorta; dose-response relationships. - ,.: the followina questions regarding asbestos carcinogenesis will be 

34681 Effects of Microwaves on Uroendocrine Functions. Lu, 
S.T. (Univ. of Rochester, Rochester, NY, 14642). Project number: 
R01-ES-02313. Contract: R01-ES-02313. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective is to delineate physiologic regulations (neur- 
oendocrine function) and tissue iniuries (serum enzymes) in micro- 
wave exposed rats -free of non-siecific 'stresses. f i e  quantitative 
relation among power densities, body temperatures and neuroendo- 
crine functions or tissue injuries will be assessed. Specific attention 
will be paid to the interrelationships of hypothalamic/-hypophysi- 
cal/thyroid/adrena1/somatotrophic axes in the animal subjected to 
microwave energy exposure. The interaction of previous exposure 
on responses or injuries of rats to subsequent exposure will be 
investigated. Recover)! or manifestation of acute neuroendocrine 
perturbance and tissue injuries by microwave exposure will be 
attempted. Rats will be acclimated to experimental procedures. A 3- 
hour equilibrium period will be given before each microwave expo- 
sure. The project will extend fro'm single to repeated (60 times, 4 
hours daily) exposure to 2450 MHz (CW) microwaves in the far-field 
at 0.1 to 40,mW/sq cm or the equivalent specific absorption rate. 
Absorption rate will be determined for inter-species and interlabora- 
tory comparison. The exposure techniques (single- vs. multi-body) 
will be compared. 
Keywords: microwave radiation; rats; biological radiation effects; 
endocrine glands; radiation injuries. 

34682 Pharmacokinetics of the Neurotoxin 2,s-Hexanedione. Bis- 
choff, K.B. (Univ. of Delaware, Newark, DE). Project number: R01- 
ES-02138. Contract: R01-ES-02138. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutan-ts in experimental systems. 

Labeled 2.5-hexanedione (administered ia) will be used in 
tissue distributio" studies as a basis for developAnt of a pharrnaco- 
kinetic model. Of special interest will be concentration levels in and 
around nerves and spinal cord, which should help in clarifying the 
ultimate cytotoxicity. Specifically, questions pertaining to a dying 
back phenomenon being responsible for the observed pathologies 
should be clarified. Extension of the pharmacokinetic model to 
include lung uptake from inhalational exposure will also be studied. 
Keywords: acetylacetone; biochemical reaction kinetics; tissue distri- 
bution; nervous system; toxicity. 

34683 Chemical Pathology of Haloetbylene Injury. Reynolds, 
E.S. (Univ. of Texas, Galveston, TX, 77550). Project number: R01- 
ES-02102. Contract: R01-ES-02102. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The goal is to elucidate the molecular mechanisms by which 
the haloethylenes, such as vinyl chloride, I,]-dichloroethylene, and 
trichloroethylene, cause acute liver injury and aberrations in genetic 
material. Acute hepatic injury will be characterized by a multifacet- 
ed chemical, enzymatic and morphologic approach. Cytogenetic 
studies will be carried out directly on the bone marrow and where 
possible on isolated hepatocytes from haloethylene exposed animals. 
Urine, bile and blood of haloethylene exposed animals, as well as 
haloethylene metabolites isolated from these fluids, will be assayed 
for mutagenicity by a variety of indicators. Haloethylene biotrans- 
formation will be monitored in whole animals, in isolated hepato- 
cytes, and in cell fractions, and metabolites includng covalently 
bound macromolecules will be isolated and identified. Relationships 
will be sought between injury and specific metabolic products. 
Patterns of metabolite production indicative of injurious metabolic 
pathways will be sought in animals in order to develop non-invasive 
methods to screen for haloethylene injury in man. 
Keywords: chlorinated aliphatic hydrocarbons; biological effects; 
liver; injuries; metabolism; mutagenesis. 

34684 Etiologic Co-Factors 'in Asbestos Carcinogenesis. Braud, 
K.G. (Univ. of Minnesota, Minneapolis, MN, 55455). Project 
number: R01-ES-02101. Contract: R01-ES-02101. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to explore factors and events involved in 
asbestosis cancer. Inoculation of fibrous glass pledgets containing 
asbestos fibers into the pleural spaces of mice will be carried out 

investigated:ceil type of tumor origin; frequency d preneoplastic 
foci; morphological and cultural characteristics of preneoplastic 
cells; their mono- or pluriclonal origination and expansion; preneo- 
plastic kinetics and maturation stages at the tissue and cellular levels; 
timing and nature of physical interaction between asbestos fibers and 
cells at various defined stages of the carcinogenic process; and the 
role of tissue fibrosis and phagocytic macrophage activity. 
Keywords: asbestos; carcinogenesis; mice; lungs; neoplasms; tumor 
cells; morphology. 

34685 Modification of Methylmercury Toxicity by Selenium. 
Chang, L.W. (Univ. of Arkansas, Little Rock, AR, 72201). Project 
number: R01-ES-02097. Contract: R01-ES-02097. Sunnorted bv: Na- 
tional Inst. of Environmental Health Sciences, ~ e s e a r c h  ~ h a n ~ l e  
Park, NC (USA). Funding: NIEHS. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in ex erimental systems. 

- 

The protective e&ct of selenium against methylmercury tox- 
icity on the nervous system is investigated. Adult male Sprague- 
Dawley rats will be exposed to methylmercury choridc via intuba- 
tion at dose level of 2.0 mg/kg body weight (2.0 ppM). One group of 
mercury-treated animals will also be administered with 0.2 or 0.4 
ppM sodium selenite. The blood level of glutathione peroxidase of 
the animals will be monitered in correlation to the toxic condition of 
the animals. The animals will he .sacrificed in different periods of the 
experiment according to the development of neurological symptoms 
of methylmercury poisoning. Before sacrifice, 14C-glycine and 14C- 
orotic acid will be administered to the animals. The activities of 
protein synthesis and RNA synthesis in the nerve cells of the 
cerebellum and dorsal root ganglia-in the control, MeHg-treated, 
MeHg/Se-treated, and Se-treated animals will be compared by 
means of biochemical method (scintillation analysis). Tissue samples 
from the cerebellum and dorsal root ganglia of these animals will 
also be obtained for light and electron microscopic analysis. By 
means of such biochemical and morphological correlated studies, the 
bases of the selenium protection aganist methylmercury toxicity may 
be elucidated. 
Keywords: selenium compounds; methylmercury; toxicity; rats; 
carbon 14; radioimmunoassay; response modifying factors. 

34686 Microsomal Oxidative Dehalogenation of Chloroethanes. 
Thompson, J.A. (Univ. of Colorado, Boulder, CO, 80309). Project 
number: R01-ES-02069. Contract: R01-ES-02069. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

An objective of the research is to study microsomal oxidative 
dechlorination of polychloroethanes. Metabolic roducts formed in 
vitro will be identified using gas chromatograpky/mass spectrom- 
etry and effects of induction, inhibition, age, sex, and genetics on 
metabolite formation will be measured. This data, together with that 
obtained using deuterium labeled substrates, will help to elucidate 
the reaction mechanisms involved. Another objective is to extend 
the usefulness of a recently developed in vitro screening test for 
environmental substances which impare the energy metabolism of 
human neutrophils and platelets. A microsomal metabolizing system 
will be added so that the cells are exposed to chemicals and their 
biotransformation products. This approach more closely mimics the 
in vivo situation and has proven successful in other toxicity screen- 
ing tests. 
Keywords: organic polymers; chlorinated aliphatic hydrocarbons; 
oxidation; microsomes; metabolism; biochemical reaction kinetics. 

34687 Environmental Polycyclics: Metabolism and Activation. 
Lavoie, E.J. (American Health Foundation, Valhalla, NY, 10595). 
Project number: R01-ES-02030. Contract: R01-ES-02030. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri: 
angle Park, NC (USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to elucidate the proximate and ultimate 
carcinogens formed metabolically from the environmental polyaro- 
matic hydrocarbons, 2- and 3-methylfluoranthene, 
benzo(b)fluoranthene, benzoG)fluoranthene, dibenzo(a,h)pyrene, 
dibenzo(a,i)pyrene, and dibenzo(c,g)carbazole. All of these environ- 
mental agents are carcinogenic on mouse skin or in the hamster 
respiratory system. The methods for the isolation and structural 
elucidation of the proximate carcinogens employ a combination of 
high pressure liquid chromatography and mutagenesis assay in S. 
typhimurium with suspect isolates being subsequently assayed on 
mouse skin. Structural elucidation of the isolated proximate carcino- 
gens will be confirmed by unequivocal synthesis. Ultimate carcino- 
gens will be synthesized from the proximate forms and assayed in 
newborn mice. Studies on the effect of representative environmental 
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modifiers on the metabolic formation of the identified proximate 
carcinogen will then be performed. 
Keywords: polycyclic aromatic hydrocarbons; metabolism; toxicity; 
carcinogens; mice; hamsters; skin; lungs; mutagen screening; salmo- 
nella. 

34688 Mutagenicity and Metabolism of Cyclopenta(c,d)pyrene. 
Eisenstadt, E. (Harvard Univ., Boston, MA, 021 15). Project number: 
R01-ES-02021. Contract: ROI-ES-02021. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: Coal(100) R and D categories: Riolngical 
effects of pollutants in experimental systems. 

The basic objective of this research program is to develop 
specific information about the molecular basis for the potent muta- 
genicity of cyclopenta(c,d)pyrene (CPP), a polycyclic aromatic hy- 
drocarobn (PAH). CPP is a novel PAH whose structure was recent- 
ly determined and whose mutagenic activity was recently character- 
ized. Grantee will also identify the products of metabolism of CPP 
by mammalian tissue homogenates and determine the formation and 
identity of deoxyribonucleoside adducts resulting from reactions 
between isolated DNA and reactive CPP ,metabolities (and chemical 
analogs of these metabolities). An attempt will also be made to 
measure the formation and repair of CPP-deoxyribonucleoside ad- 
ducts in bacterial cells. 
Keywords: polycyclic aromatic hydrocarbons; mutagenesis; metabo- 
lism; metabolites. 

34689 Environmental Dusts and Macrophage Function. Hamil- 
ton, J.A. (Sloan-Kettering Institute for Cancer Research, New York, 
NY). Project number: ROI-ES-02014. Contract: R01-ES-02014. Sup- 
ported by: National Inst. of Environmental Health Sciences, Re- 
search Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to test noxious dusts and fibers, which are 
commonly found in the environment, for their ability to induce 
putative inflammatory mediators from mouse peritoneal macro- 
phages. These molecules are the enzymes, plasminogen activator and 
collagenase, and prostaglandins. Several environmentally important 
materials will be used with particular emphasis on asbestos. These 
fibers will be manipulated and physical measurements made to 
determine what structural and chemical characteristics are important 
for activity in our in vivo and in vitro test systems. Study cellular 
control mechanisms for the synthesis of the mediators and hopefully 
to find drugs which could alleviate the deleterious effects of such 
fibers and dusts. 
Keywords: dusts; macrophages; particles; inflammation; enzymes; 
prostaglandins; asbestos; aerosols; fibers; toxicity; biological func- 
tions; air pollution. 

34690 Chronic Perinatal Lead Exposure and Brain Function. 
Hoffer, B.D. (Univ. of Colorado, Denver, CO, 80262). Project 
number: R01-ES-02011. Contract: R01-ES-02011. Supported by: Na- 
tional Inst. ot' Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D .categories: Biological 
effects of pollutants in experimental systems. 

The objective is to examine the effects of acute and chronic 
lead administration, as well as other metals, on a number of defined 
synaptic inputs, and transmitters to identified neurons in hippocam- 
pus, cerebral cortex, cerebellum and caudate. The effect of fetal and 
neonatal lead exposure on maturation of these same brain regions, 
studied using histological, histochemical, and electrophysiological 
techniques, will be examined. All experments will be carried o i t  in 
brain pieces transplanted to the anterior chamber of the eye, permit- 
ting an isolated and selective activation of the various inputs to 
mature brain as well as an analysis of intrinsic vs extrinsic or indirect 
factors in any lead-induced developmental abnormalities. 
Keywords: lead compounds; biological effects; brain; growth; neo- 
nates; fetuses. 

34691 Ozone Chemistry and Chemical Carcinogenesis. Murray, 
R.W. (Univ. of Missouri, St. Louis, MO, 63121). Project number: 
R01-ES-01984. Contract: R01-ES-01984. Supported by: National Inst. 
of Environmental Health Sciences, Research Triangle Park, NC 

. (USA). Funding: NIEHS. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective of this work is to further study the environmen- 
tal health aspects of the reactions of ozone with organic compounds. 
Specific objectives include a study of the chemistry of the ozonolysis 
intermediates, carbonyl oxides, as this chemistry may relate to the 
functioning of monooxygenase enzymes and the conversion of pre- 
carcinogens to ultimate carcinogens. 
Keywords: ozone; carcinogenesis; health hazards; chemical reactions; 
organic compounds; carbonyl radicals; reaction intermediates; naph- 
thalene; polycyclic aromatic hydrocarbons; atmospheric chemistry. 

34692 Hematopoietic Toxicology of Environmental Pollutants. 
Gurney, C.W. (Univ. of Chicago, 950 E. 59th St., Chicago, IL, 
60637). Project number: R01-ES-01969.' Contract: R01-ES-01969. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of poll'utants in experimental systems. 

The objective is to develop a biological model for demonstra- 
tion and quantitation in vivo of hematopoietic toxicity produced by 
pollutants, therapeutic compounds, and other chemicals. The great 
hematopoietic reserve in normal mice will first be eliminated by a 
cnmhination of splenectomy and the production of standardized 
damage of the hematopoietic system with 89-Sr, a bone-seeking, 
beta-emitting isotope. In this model, which will be more sensitive to 
hematopoietic toxins than normal animals, the fall in hematocrit, 
reticulocyte count,' white cell count, platelet count, and marrow 
concentration of colony-forming units (stem cells) will then be 
determined and the hematopoietic response to a standardized chal- 
lenge with erythropoietin or hypoxia will then be measured as 
functions of the dosage of hematopoietic toxins administered. The 
duration of the persistence of defects produced by toxic substances 
will also be determined. 
Keywords: biological models; mice; pollution; toxicity; hematopoietic 
system. 

34693 Chemically Induced Non-Disjunction in Mutant Mice. De 
Boer, P. (State Agricultural Univ., Wageningen, Netherlands). Proj- 
ect number: ROl-ES-0 192 1. Contract: R01-ES-0192 1. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The purpose of the research is to test a number of chromo- 
some systems in the mouse which either have high spontaneous non- 
disjunction rates or otherwise are expected to do so, the hypothesis 
being that systems which exhibit high spontaneous non-disjunction 
are sensitive for induced non-disjunction too. Non-disjunction will 
be first induced by spindle poison (among which are those with 
social-medical importance) which aids in ranking the chromosome 
systems proposed for sensitivity. All systems are characterized by' 
marker chromosomes, which can be recognized during the first and 
second meiotic division. The spindle poisons can be applied during 
prometaphase, metaphase and anaphase of the first meiotic division. 
A second period to focus attention on is the period of chromosome 
synapsis during zygotene. Both male and female mice can be used 
for this. The results are obtained after cytological scoring of second- 
ary meiocytes. Once a sensitive system is established, known and 
suspected chemical mutagens can be tested for their non-disjunction 
inducing capacity. 
Keywords: mice; mutants; chromosomes; mutagen screening; muta- 
genesis. 

34694 Intermediate Metabolites Involved in Benzene Toxicity. 
Nerland, D.E. (Univ. of Louisville, Louisville, KY, 40232). Project 
number: R01-ES-001901. Contract: R01-ES-01901. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The long-term objectives of this project are two-fold: to add 
to present knowledge of the mechanism of benzene induced hemato- 
poietic toxicity and to develop improved methodology and analyt- 
ical techniques for studying benzene metabolism. The technique, of 
combined gas chromatography-mass spectrometry (GC-MS) uslng 
deuterium labeled molecules and studies utilizing intermediate meta- 
bolities of benzene will be employed to attain these objectives. 
Keywords: metabolites; benzene; toxicity; metabolism; gas chromato- 
graphy; mass spectroscopy; deuterium compounds; hematopoietic 
system; biological effects. 

34695 Absorption of Inhaled Sub-Micron Trace Metals. Menzel, 
D.B. (Duke Univ., Durham, NC, 27710). Project number: ROI-ES- 
01859. Contract: R01-ES-01859. Supported by: National Inst. of Envi- 
ronmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS. 
Related energy source: Coal(100) R and D cateaories: Biological 
effects of poliutants in experimental systems. 

- - 
Using the isolated, ventilated and perfused rat lung the re- 

moval of intratracheally instilled trace metals will be studied. The 
nature of the removal process will be investigated by kinetic analy- 
sis. The applicability of the IVPL data in vivo removal will be tested 
by the use of intratracheal instillations in relatively intact rats. An 
ultra-fine particle (0.1 to 0.2 mu) aerosol exposure system will be 
developed and utilized to study the pulmonary deposition and re- 
moval kinetics of trace metals. The results obtained from the three 
different experimental procedures will be correlated to potential 
models of the molecular mechanisms by which pulmonary absorp- 
tion occurs. Possible lung membrane damage resulting from the 
deposition upon inhalation of these trace metals as ultra-fine aerosols 
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will be investigated by studying the effects on the carrier mediated ronmental Health Sciences, Research Triangle Park, NC (USA). 
absorption of phenol red. Subtle effects of metal cation transport by Funding: NIEHS-$84,000. 
the lung on its normal physiological role in the regulation of blood Related energy source: CoaI(25); oil and gas(50); oil shale(25) R and 
perfusion will be tested by measurements of the release of vasoactive D categories: Biolo ical effects of pollutants in experimental systems. 
substances by the lung following heavy metal exposure. The goals ofthis research are to apply operant technology for 
Keywords: metals; lungs; trace amounts; rats; particle size; aerosols; the evaluation of atmospheric pollutants on behavior of laboratory 
metabolism: membranes: cations: dyes: biochemical reaction kinetics. animals. A determination will be made of the minimal doses and . - .  

exposure times required to produce alterations of behavior. Sub- 
34696 Air Pollutants on Lung Airway Cells in Novel Culture. stances to be evaluated include carbon monoxide, nitrogen dioxide, 
Crocker, T.T. (Univ. of Califorinia, Irvine, CA, 92717). Project ketones, sulfur dioxide, and acrolein. 
number: R01-ES-01835. Contract: R01-ES-01835. Supported by: Na- Keywords: behavior; air pollution; carbon monoxide; nitrogen diox- 
tional Inst. of Environmental Health Sciences, Research Triangle ide; ketones; sulfur dioxide; acrolein; biological effects; biological 
Park. NC (USA). Fundioa: NIEHS. models. 
Related energy .source: -aa1(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (1) determine the extent to which 
specific cell types (respiratory epithelium, alveolar macrophages, 
type I1 cells), isolated from animal tissues and cultured under condi- 
tions which simulate respiratory surfaces in vivo, experience toxic- 
ity, inhibition or stimulation of macromolecular synthesis, or neo- 
plastic transformation when exposed to airborne pollutant gases at 
concentrations found in urban atmospheres; (2) provide evidence 
concerning the cocarcinogenic activity of the common pollutant 
gases N02, S02, and ozone as they may affect neoplastic transfor- 
mation of mammalian cells by airborne pollutants; and (3) relate the 
findings to presently-known effects of airborne pollutants in vivo. 
Keywords. air pollution; nitrogen dioxide; sulfur dioxide; ozone; 
biological effects; cell cultures; in vivo; toxicity; carclnogenesls; 
mammals; lungs. 

34697 Metalloprotein Nitrosyl Formation and Reactivity. Doyle, 
M.P. (Hope Coll., Holland, MI, 49423). Project number: ROI-ES- 
01673. Contract: R01-ES-01673. Supported by: National Inst. of Envi- 
ronmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The long-term goal of the research is to provide the chemical 
and biochemical basis for determination of the toxicity of nitric 

.oxide, NO, and derivative nitrosyl compounds. The project relates 
environmental sources of the nitrosyl group to potentially damaging 
biological transformations through the formation and reactions of 
metalloprotein nitrosyl complexes. Investigations with iron hemo- 
proteins will detail the extent of nitrosyl complex formation in 
reactions with common nitrosyl compounds, determine the potential 
for nitrosyl exchange between iron hemoproteins, and describe the 
occurrence of nitrosylation reactions of biologically significant sub- 
strates by these metalloprotein nitrosyl complexes. 
Keywords: nitrogen oxides; toxicity; nitroso compounds; proteins; 
biochemistry; biochemical reaction kinetics; biological pathways. 

34800 Effect of Nitrogen Dioxide on Pulmonary Monocytes. 
Acton, J.D. (James Madison University, Department of Biology, 
Harrisonbure. VA). Proiect number: 1R01-ES-02136-02. Contract: 
1~01-ES-02r36-02.' supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$37,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

T h e  research program is designed to study the nature of the 
lesions which nitrogen dioxide induces in the pulmonary cell popula- 
tions involved in the immune response. The effect of NO2 and the 
viral and nonviral-induced production of interferon by lung mono- 
cytes will be compared. The cytotoxic activity of these preparations 
will be evaluated. Following exposure to h'02, the capacity of 
pulmonary cells lavaged from rabbits to produce interferon will be 
studied. The virus model will involve the use of Newcastle disease 
virus as the inducing agent and vesicular stomatitis as the challenge 
virus; poly 1.poly C will be used as a nonviral inducer. The effect of 
NO2 on the mycobacterium bovis (BCG)-induced cell-mediated 
immune response in the lung will be determined. The effect of NO2 
on the quantity'and function of cells recruited into the lung follow- 
ing BCG vaccination will be examined. In particular, the generation 
of migration inhibitory factor (MIF), macrophage agglutinating 
factor (MAgF), cytotoxic activity, and immune interferon will be 
studied. The effect of NO2 on alveolar macrophage membrane 
receptors involved in the immune response will be determined. 
Experiments will be performed in vitro to study the effect of N02/ 
sup -/ on alveolar macrophage receptors for macrophage agglutinat- 
ing factor, migration inhibitory factor, interferon, lymphocytes, im- 
munoglobulin and complement. 
Keywords: nitrogen dioxide; lungs; immunology; dynamic function 
studies; biological effects; rabbits; bacteria; infectivity; viruses; respi- 
ratory system diseases. 

I 

34801 Effects of Atmospheric Pollutants on Behavior. Geller, I. 
(Southwest Foundation for Research and Education, P.O. Box 
28147, San Antonio, TX, 78284). Project number: IR01-ES-01246-03. 
Contract: IR01-ES-01246-03. Supported by: National Inst. of Envi- 

34802 Lead Absorption, Excretion and Metabolism. Conrad, M. 
(University of Alabama, University Station, Birmingham, AL, 
35294). Project< nuniber: IR01-ES-01306-01. Contract: 1 ROI-ES- 
01306-03. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$7 1 .m. - -.--- 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Previous reports from a variety of sources have associated a 
number of factors with the absorption, excretion, and total body 
burden of lead. An animal model system has been developed which 
permits studies of the absorption, excretion, and body distribution of 
lead. This will be utilized to confirm or deny older reports and then 
to investigate the mechanism by which these factors influence the 
absorption or excretion of lead. Substances shown to exert an 
intraluminal effect which enhance or diminish the absorption of lead 
will be investigated to characterize the physiochemical changes 
which occur with lead in the lumen of the small intestine. Factors 
identified as producing either a mucosal or corporeal effect will be 
investigated and an effort will be made to identify common sites in 
the pathway for the absorption and excretion of lead and the 
competitive of facilitating substance. The effects of total body 
burden of lead upon the subsequent absorption of dietary lead will be 
studied to ascertain if there is an inhibitory feedback mechanism. If 
the latter can be identified, the importance of lead in various body 
pools in contributing to this effect will be studied and a search will 
be undertaken for other substances which exert a similar inhibitory 
effect. It is postulated that these studies will provide a rational 
understanding of factors associated with acute and chronic lead 
intoxication and basic information related to the pathways regulating 
the absorption and excretion of lead. 
Keywords: lead; intestinal absorption; skin absorption; excretion; 
metabolism; body burden; toxicity. 

34803 Accumulation of Guanine Due to Heavy Metals. Farkas, 
W.R. (University of Tennessee, Memorial Research Center and 
Hospital, 1924 Alcoa Highway, Knoxville, TN, 37920). Project 
number: 1R01-ES-01323. Contract: 1R01-ES-01323. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$56,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Renal toxicity and gouty arthritis are two of the multiple 
results of lead poisoning. In addition, lead causes degradation of 
nucleic acids and a study of the effects of lead on the enzymes of 
purine metabolism has been started in order to correlate the clinical 
observations with biochemical events. These preliminary studies 
showed that the enzyme, guanine aminohydrolase (guanase), was 
inhibited by Pb2+ at IO/sup -7/M. The role of guanase is to convert 
guanine to xanthine. Since guanine is very insoluble, lead poisoning 
might lead to accumulation of guanine precipitates in vivo. Indeed, 
elevated levels of guanine have been found in lead-poisoned rabbits. 
These preliminary studies have shown that Hg2+ and Ag+, but not 
Cd2+ or any other metal tested, was inhibitory to guanase. This 
proposal, therefore, is to study the effects of these heavy metal 
pollutants at low levels (sub clinical) and at high levels characteristic 
of acute poisoning in vitro on the enzyme and in vivo on the 
metabolism of guanine. The study would also include administration 
of 14C guanine to poisoned and normal animals to determine in 
which organs free guanine accumulates. Another goal of this propos- 
al will be to examine the deposits (accumulated in the joints) of 
patients with saturnine and normal gout in order to determine if 
guanine is present in the precipitates. Lead and mercury are volatile 
components of coal, and lead is an atmospheric contaminant due to 
its continued use in gasoline. Mercury is also a water contaminant. 
Therefore, this study would give an indication of the extent to which 
these pollutants give rise to renal and metabolic problems related to 
the accumulation of the highly insoluble metabolite guanine. 
Keywords: rheumatic diseases; lead; toxicity; metabolism; guanine; 
mercury; kidneys; diseases; silver; rabbits; enzymes; pathological 
changes. 

34804 Effect of Atmospheric Pollutants on Pulmonary Defenses. 
Goldstein, E. (University of California, Department of Internal 
Medicine, Davis, CA, 95616). Project number: 1R01-ES-01327-03. 
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Contract: 1R01-ES-01327-03. Supported by: National Inst. of Envi- 
ronmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS-$42.000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Because atmospheres containing submicron-sized sulfate or 
nitrate particles and sulfur dioxide or nitrogen dioxide are considered 
ootentiallv hazardous to health, studies are orooosed which will 
ksess thhimpact of these pollutants in combiiations on pulmonary 
defense systems. Exposure of rodents to ambient or near-ambient 
concentrations of sulfate particles + sulfur dioxide, and nitrate 
particles + nitrogen dioxide will be evaluated to determine if these 
pollutants act additively or  synergistically to inhibit mucociliary 
transport (32P-labelled Sta hylococcus aureus), phagocytic ingestion 
(histologic localization o f  bacteria), and killing of phagocytized 
bacteria (measurements of bacterial viability). 
Keywords: air pollution; lungs; infectivity; immunology; sulfates; 
nitrates; sulfur dioxide; nitrogen dioxide; health hazards; microor- 
ganisms; phosphorus 32; synergism; aerosols; particles; respiratory 
system diseases. 

34805 Prolonged Exposure to Four Levels of Air Polletants. 
Feir, D.J. (St. Louis University, Biology Department, St. Louis, 
MO, 63103). Project number: 1R01-ES-01361-03. Contract: IROI-ES- 
01361-03. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$35,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25),R and 
D categories: Biological effects of pollutants in experimental systems. 

The objectives are to determine the following effects of' 
exposure of an insect species to 4 consistent levels of a complex 
mixture of air pollutants: (1) the effects on growth rate, reproduc- 
tion, survivorship, and life span over 12 successive generations; (2) 
the effects of air pollutants on animals exposed only at certain stages 
of the life cycle; (3) possible synergistic actions of air pollutants and 
stress factors; and (4) the pathway or mechanism of action of the 
pollutants. Only two possible pathways will be investigated during 
the time of this study: effects on hormones controlling growth and 
development in insects, and effects on metabolic rates. The pollut- 
ants will be S02, NO, NO2, CH4, CO, and (NH4)2S04. The levels 
of the eases in the mixture will be a~oroximatelv those found in a 
typicalwurban environment, those f&nd under* high or episodic 
conditions, and those found under emergency conditions. The levels 
of ollutants are maintained by a programmed monitoring system 
wit! feedback control. 
Keywords: air pollution; health hazards; chronic exposure; synergism; 
genetic effects; biological pathways; biochemical reaction kinetics; 
metabolism; sulfur dioxide; nitrogen oxides; nitrogen dioxide; meth- 
ane; carbon monoxide; ammonium sulfates; enzymes; toxicity. 

34806 Studies of Oxidant-Induced Pulmonary Lesions. Mont- 
gomery, M.R. (Veterans Administration Hospital, 54th Street and 
48th South, Minneapolis, MN, 55417). Project number: 1R01- 
ES01365-03. Contract: 1R01-ES-01365-03. Supported by: National 
Inst. of Environmental Health Sciences, Research Triangle Park, 
NC (USA). Funding: NIEHS-$27,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R h d  
D categories: Biological effects of pollutants in experimental systems. 

This project is designed to investigate: (1) the possibility of a 
common chemical mechanism responsible for the pulmonary lesions 
resulting from exposure of animal; to oxygen, ozone, or paraquat; (2) 
the role of oulmonary fatty acid desaturation in the develo~ment of 
these lesio&; and (3jthe identification of factors useful in design of 
rational therapy for the chronic lesion associated with acute expo- 
sure to these and other strong oxidants. 
Keywords: oxygen; ozone; herbicides; oxidizers; acute exposure; in- 
halation; animals; biological effects; Ilings; pathological changes; . 
carboxylic acids; respiratory system diseases; therapy; toxicity; bio- 
chemistry. 

34807 Metabolism and Toxicity of Organometallic Agents. Hanz- 
lik, R.P. (University of Kansas, Department of Medicinal Chemistry, 
Lawrence, KS, 66045). Project number: IR01-ES-01375-03. Contract: 
1R01-ES-01375-03. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$5 1,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biolo ical effects of pollutants in experimental systems. 

Organometa?lic derivatives of transition metals are finding 
increasing use in numerous applications, particularly as additives in 
fuels and petroleum products, yet the biological properties of this 
class of compounds are virtually unknown. A systematic investiga- 
tion is proposed of the toxicity, pharmacological properties, and 
metabolism of a set of organometallic compounds of chromium, 
manganese, and iron. The compounds to be studied are analogs of 
simple organic compounds whose toxicity, pharmacology, and me- 
tabolism are very well known (e.g., benzene, toluene, styrene, am- 
phetamine, ephedrine, diphenhydramine). The analogy is simply 
based upon replacement of a phenyl group by an aromatic organo- 

metallic equivalent such as (CSHS)FeCSH4/sup -/, (C0)3CrC6H5/ 
sup -/, or  (C0)3MnCSH4/sup -/. Both acute and prolonged toxicity 

jwill be evaluated using histological as,well as biochemical tech- 
.niques. Pharmacological studies as well as metabolism studies will be 

in vivo as well as in vitro, and any metabolites with an 
intact organometallic moiety will be isolated and.fully characterized. 
Keywords: organometallic compounds; metabolism; toxicity; chromi- 
um: manganese; iron; benzene; toluene; styrene; organic compounds. 

I" 

34808 ~ethlothionein in Metabolism and Toxicity of Cadmium. 
Shaikh, Z.A. (University of Rochester, 601 Elmwood Avenue, 
Rochester, NY, 14642). Project number: 1R01-ES-01448-03. Con- 
tract: 1R01-ES-01448-03. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$41,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

This project deals with the metabolism of a toxic element, 
cadmium, in an animal model. The absorption, tissue distribution and 
excretion of an orally administered isotope of cadmium will be 
followed in rats. The bioloaical half-life of cadmium in the rat in . .- - 
general, and-&-the critical %rgans--liver and kidney in particular-- 
will be determined. Retention of cadmium in the critical organs is 
brought about by metallothionein. The mechanism by which cadmi- 
um stimulates protein synthesis in these organs will be investigated. 
Cadmium is bound to metallothionein not only in liver and kidney, 
but also in other tissues like pancreas, spleen and placenta. The 
proteins from these organs will be isolated and purified and their 
properties will be compared with the hepatic protein. A radioim- 
munoassay procedure will be developed to measure metallothionein 
in tissues and biological fluids. It is postulated that intestinal absorp- 
tion of cadmium and the passage of the element from the mother to 
fetus and newborn may be restricted by the presence of metalloth- 
ionein and other metal-binding proteins in intestinal mucosa, placen- 
ta and mammary gland. The validity of this concept will be tested in 
animals experimentally exposed to cadmium. Involvement of cadmi- 
um in renal tubular dysfunction and hypertension has been sug est 
ed. The role of metallothionein in etiology of these diseases wi?l b; 
evaluated. 
Keywords: cadmium; .metabolism; toxicity; tissue distribution; rats; 
liver: kidneys: retention: radioimmunoassav: diseases: etioloay. 

34809 ~ ~ i d e m i o l o i c  Study of. CORD in Cohorts. Detels, R. 
(University of California, Los Angeles, CA, 90024). Project number: 
1R01-ES-01473-03. Contract: 1R01-ES-01473-03. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$427,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R A d  
D categories: Epidemiolo ical studies. 

This is a oroposaf to perform ~ongitu~inal studies on three 
already establishid population-based coho3s in areas exposed to (1) 
moderate levels of photochemicaloxidant pollutants, (2) combined 
reductant, oxidant and hydrocarbon pollutants, and (3) minimal 
levles of chemical pollutants, and on a cohort to be established in an 
area chronically exposed to high levels of oxidant-type pollutants. 
The objectives of the proposal are to: (1) observe the natural history 
of chronic obstructive respiratory disease (CORD) and functional 
respiratory impairment; (2) identify environmental factors including 
chronic exposure to specific air pollutants which play a role in the 
evolution, exacerbation and rate of progression of CORD and/or 
functional impairment; (3) identify as yet unsuspected demographic, 
familial and constitutional characteristics of individuals who go on to 
develop irreversible CORD and/or functional impairment; (4) identi- 
fy those parameters of expiratory flow and the flow-volume curve 
derived from spirometry, the alveolar plateau, closing volume frac- 
tion, and residual volume derived by the single-breath nitrogen test 
(SBNT), airway resistance, functional residual capacity, and specific 
conductants derived from body plethysmography, including x-ray 
and reported symptoms which can best predict impending CORD 
and/o; functional impairment at a still reversible stage in susceptible 
individuals; and (5) provide information on the variability (a) of 
individual performance and subgroup performance for each of these 
tests of lung function and @) associated with seasonal factors or 
other factors present at the time of testing. 
Keywords: respiratory system diseases; epidemiology; photochemical 
oxidants; lungs; dynamic function studies; respiratory system; sensi- 
tivity; biological variability; genetic variability; chemical emuents; 
metabolism. 

34810 Intranasal Homeostasis Viruses and Pollutant Gases. 
Bang, F.B. (Johns Hopkins University, 615 North Wolfe Street, 
Baltimore, MD, 21205). Project number: 1R01-ES-01477-03. Con- 
tract: 1R01-ES-01477-03. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS. 
Related energy source: Coal(75); oil and gas(25) R and D categories: 
Biological effects of pollutants in experimental systems. 

Respiratory d~sease is the major cause of human death. SO2 is 
a universal air pollutant, the nasal mucosa is the first site of impact of . .. 



70 FEDERAL INVENTORY 1979 

airborne viruses and toxins, and epithelial sloughing is a primary 
response to both. The most important single mechanism for main- 
taining nasal mucociliary clearance during exposure to daily fluctuat' 
ing doses of toxins and viruses is mucociliary homeostasis. New 
techniques will be used to monitor nasal homeostatic mechanisms 
sequentially in individual living chickens during exposure to com- 
bined effects of acute and chronic viral infections and graded levels 
of SO2. Immunopathology and nasal histopathology will be fol- 
lowed during all phases of the interactions between viruses and 
pollutant gas. An added study will evaluate effects of continuous 
low level exposure to SO2 during the first three weeks of life on cell 
dynamics, on nasal and sinus transport rates, and on development of 
organized lymphoid cell systems in nasal and paranasal tissues and in 
the thymus and bursa. 
Keywords: viruses; sensitivity; gases; air pollution; respiratory system 
diseases; toxins; sulfur dioxide; etiology; health hazards; immunol- 
ogy; biological effects; toxicity. 

3481 1 Inhaled Aerosols: Behavior, Effects, and Clearance. Frank, 
R. (Washington University, 679 6000 Street, Seattle, WA, 98195). 
Project number: IROIES-01478-03. Contract: 1R01-ES-01478-03. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$268,000. 
Related energy source: Coal(25); oil and gas(25); oil shaIe(25); 
solar(25) R and D categories: Biological effects of pollutants in 
experime~~lal systems. 

An interdisciplinary effort is proposed to study the interaction 
between inhaled aerosols and the respiratory system. Project I seeks 
to determine the influence of the hygroscopic growth of aerosols on 
deposition, whether supersaturation of aerosols occurs and its impli- 
cations for deposition, and the influence of altered respiratory me- 
chanics on deposition. Project 2 examines the importance of the pH 
and molecular composition of sulfate/sulfite aerosols in causing 
pulmonary functional changes in guinea pigs, and whether the NH3 
excreted into alveoli modifies the chemistry and effect of acid 
aerosols. Project 3 extends the observations of Project 2 to health 
subjects and to adolescent asthmatic patients with exposures during 
rest and exercise. Project 4 examines the role of the alveolar wall in 
determining whether insoluble particles that deposit locally are 
cleared along the muco-ciliary system or enter the tissue compart- 
ment. 
Keywords: aerosols; hygroscopicity; deposition; respiratory system; . 
physiology; aerosols; sulfates; sulfites; inhalation; guinea pigs; bio- 
logical effects; respiratory system; pathological changes; ph value; 
ammonia; molecular structure; aerosols; sulfates; sulfites; inhalation; 
man; patients; adolescents; asthma; biological effects; respiratory 
system; pathological changes; aerosols; inhalation; deposition; respi- 
ratory system; lung clearance; lungs; respiratory tract cells. 

34812 Nephrotoxic Effects of Environmental Hydrocarbons. 
Zimmerman, S.W. (University of Wisconsin, 1300 University 
Avenue, Madison, WI, 53706). Project number: 1R01-ES-01480-03. 
Contract: IR01-ES-01480-03. Supported by: National Inst. of Envi- 
ronmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS-$5 1,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biolo ical effects of ollutants in experimental systems. 

This researci has a goal ordefining the relationship between 
chronic progressive renal disease 'and exposure to environmental 
hydrocarbon solvents. Clinical studies have established a relationship 
between human glomer~lone~hritis'and hydrocarbon solvent expo- 
sure, in addition to the well known acute renal tubular toxicity of 
many of these agents. This study will attempt to produce an animal 
model of hydrocarbon-induced glomerulonephritis in rats by chronic 
intraperitoneal administration of common petroleum distillates and 
hydrocarbon solvents. Gasoline, carbon tetrachloride, toluene, trich- 
loroethylene, and a degreasing solvent, stanisol, will be studied 
regarding their glomerulotoxic and nephrotoxic potential. The 
mechanism of induced injury will be studied by examining tissue 
with light, immunofluorescence and electron microscopy. N,N-dia- 
cetylbenzidine has been shown to produce a proliferative glomerulo- 
nephritis in rats. Study of the pathogenesis of this glomerulonephritis 
which is morphologically similar to a form of human glomerulone- 
phritis mediated by immune mechanisms is proposed. The role of the 
immune system in potentiating this toxin-induced glomerulonephritis 
will be studied by light, immunofluorescence and electron micros- 
copy of renal tissue, as well as by a search for serum anti-kidney 
antibodies. 
Keywords: hydrocarbons; chronic exposure; kidneys; solvents; toxic- 
ity; urogenital system diseases; nephritis; etiology; rats; immunology. 

34813 Cadmium: Neurobehavioral and Trace Metal Studies. 
Cooper, G.P. (University of Cincinnati, 3223 Eden Avenue, Cincin- 
nati, OH, 45267). Project number: IR01-ES-01494-03. Contract: 
1R01-ES-01494-03. Supported by: National Inst. of Environmental 
Health Sciences; Research Triangle Park, NC (USA). Funding: 
NIEHS-$85,000. 
Related energy source: Coal(75); oil and gas(25) R and D categories: 
Biological effects of pollutants in experimental systems. 

The studies are designed as a coordinated effort to define the 
behavioral and neurophysiological effects of acute and chronic cad- 
mium administration, the sensitivity of the rat to cadmium at major 
developmental stages, and the potential interrelations between essen- 
tial trace metal balance and cadmium toxicity. In the studies of 
chronic Cd exposure, the methods will be to: (I) assess the effects on 
selected behavioral and neurophysiological parameters such as spon- 
taneous locomotor activity, motor coordination, aggressiveness, 
learning, peripheral nerve conduction velocity, visual evoked re- 
sponse, and skeletal muscle contractile force; (2) determine the 
relative effects of Cd exposure during the pre-gestational, gestation- 
al, neonatal, and adult periods; and (3) determine the concentration 
of Cd, Fe, Zn, and Cu in selected tissues to ascertain whether 
changes in trace metal balance may be associated with the occur- 
rence of signs of neurotoxicity. In the acute exposures and in vitro 
work, the objectives are to: (I) elucidate the mechanism of action of 
Cd as a synaptic blocking agent; and (2) determine the effects of 
localized brain injections of Cd and whether particular brain loci are 
more sensitive than others. 
Keywords: cadmium; toxicity; neurology; behavior; biological 
models; iron; zinc; copper; biological accumulation; quantitative 
chemical analysis. 

34814 Detecting Mutations Induced by Environmental Pollut- 
ants. Lark, K.G. (Utah University, Department of Biology, Salt 
Lake City, UT, 841 12). Project number: 1R01-ES01498-03. Contract: 
IROI-ES-01498-03. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

We propose to develop a system which can be used to study 
the ability of environmental pollutants to induce somatic mutations 
at different loci in animal and plant cells. The methods used to 
develop this system will be applicable to development of a similar 
system in other animal or plant cell lines. A series of conditional 
lethal mutants will be prepared. In the heterozygous form these will 
appear as pseudo dominant with incomplete penetrance. Inactivation 
of such mutant loci will result in reversion of the heterozygote to 
wild type. Such reversions will detect point, deletion, and frameshift 
mutations. As a result, the mutant strains will provide a sensitive 
system for the detection of environmentally induced mutations. In 
such strains somatic crossing-over also should be readily detected, 
thus allowing a ,test for agents which increase cross-over rate. The 
project will apptoach: (a) induction of mutants and their selection in 
heterozygotes; (b) conversion of heterozygotes to mutant homozy- 
gotes; (c) marker rescue incorporation of mutant loci from these 
homozygote-. illto a non-mutagenized background, to produce clean 
heterozygotes; and (d) tests for reversion of the heterozygotes. 
Initially, a model system (HGPRTase) will be used to test predicted 
characteristics of heterozygotes containing dominant alleles with 
partial penetrance. 
Keywords: pollution; hydrocarbons; genetic effects; animal cells; 
plant cells; somatic mutations; mutagenesis; mutagen screening; 
crossing-over. 

34815 Metallothionein: Structure-Function Relationships. Peter- 
ing, D.H. (University of Wisconsin, Department of Chemistry, 
Madison, WI, 53201). Project number: 1R01-ES-01504-03. Contract: 
IR01-ES-01504-03. Suooorted bv: National Inst. of Environmental 
Health Sciences, ~ e s i a r c h  ~ r i a n ~ l e  Park, NC (USA). Funding: 
NIEHS-$7 1.000. -- -- - -.--- 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The role of the cadmium binding protein, metallothionein, in 
the pathology of environmental cadmium exposure is a question of 
prime importance. Although some properties of the protein are 
known, in depth studies have not been done to define the metal- 
ligand structure and dynamics of this protein, their possible role in 
cadmium movements and deposition in cells, and the actual, quanti- 
tative relationship 'of cadmium binding in the metallothionein to 
cellular and organismic toxicity from the metal. The present research 
sets forth a series of experiments which will address these areas of 
needed inquiry: (1) a variety of physico-chemical techniques includ- 
ing laser Raman and 13-C nmr spectroscopy, amperometric titri- 
metry, and functional group modification will be used to examine the 
structure of the metal binding sites in metallothionein; (2) kinetic 
studies will determine rates of metal exchange between metallothion- 
ein and metal complexes and ligands; (3) quantitative analysis of 
cadmium distribution between metallothionein and other cellular 
constituents will be undertaken under controlled conditions of expo- 
sure of rats to toxic and essential metals which produce definite toxic 
effects; (4) antibodies to metallothionein and thionein will be devel- 
oped which will be used for the sensitive immunodetection of these 
proteins in rat tissues; (5) model kinetic studies of metal exchange 
between metallothionein and rat liver mitochondria will be used to 
investigate the distribution of cadmium among cellular components; 
and (6) a line of Ehrlich ascites cells resistant to cadmium will be 
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developed so that biochemical aspects of cadmium toxicity and 
resistance to cadmium may be examined in vitro. 
Keywords: cadmium; metabolism; proteins; pathological changes; 
biochemical reaction kinetics; animal cells; rats; toxicity; antibodies; 
immunology; ascites tumor cells; ehrlich ascites tumor. 

34816 Bacterial Degradatinn of PCB: Consequences and Effects. 
Saylor, G.S. (University of Tennessee, Department of Microbiology, 
Knoxville, TN, 37916). Project number: 1R01-ES01521-03. Contract: 
1R01-ES-01521-03. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$5 1,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Environmental transport and conversion of pollutants. 

This investigation is designed to determine the hteraction 
between polychlorinated biphenyls (PCB) and naturally occurring 
microbial~communities. Themdirect objectives of the proposed invec 
tigation are fourfold: (1) to determine the environmental rate of PCB 
degradation in aquatic habitats; (2) to assess the potential for bioam- 
plification of PCB residues in aquatic food chains; (3) to determine 
the mutagenic potential of PCB and its metabolites in aquatic envi- 
ronments; and (4) to elucidate the effect of PCB contamination and 
potential metabolites on the structure and function of aquatic hetero- 
irophic bacterial communities. Gas chromatography and radioiso- 
tope assays will be employed to assess microbial PCB degradation 
a d  bioaccumulation. ~uxotrophic  bacterial mutants will b< used as 
test organisms in screening experimentally.degraded samples for the 
presence of microbially produced mutagenic PCB metabolites. The 
impact of PCB contamination on the microbial ecology of selected 
freshwater habitats will be determined by comparing heterotrophic 
respiration rates radioisotopic substrate decomposition rates, hetero- 
trophic uptake kinetics, and generic composition of natural microbial 
populations in control and PCB dosed environments. 
Keywords: aquatic ecosystems; water pollution; aromatics; organic 
chlorine compounds; biological accumulation; ecological concentra- 
tion; biodegradation; food chains; mutagenesis; metabolites; bacteria; 
biological effects; population dynamics; gas chromatography; tracer 
techniques; mutagen screening; microorganisms; ecology. 

34817 Environmental Mutagens: Their Mechanisms of Action. 
Sofer, W.H. (Johns Hopkins University, Charles and 34th Streets, 
Baltimore, MD, 21218). Project number: 1R01-ES-01527-03. Con- 
tract: 1R01-ES-01527-03. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$62,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The Adh-gene-enzyme system may be used to study the 
mechanism of action of chemical mutagens in a higher organism. 
This system is unique for this purpose because (1) chemical methods 
have been developed to detect forward mutations, (2) chemical 
procedures have bien developed to detect reverse mutations, and (3) 
the product of the gene, alcohol dehydrogenase (ADH) has been 
purified and chemically characterized, and will soon be sequenced. 
This project involves 4 separate steps: (1) generate Adh-negative 
mutants with five interesting chemical mutagens; (2) characterize 
these mutants with regard to whether they yield ADH-like cross- 
reacting material (CRM); and (3) for those mutants that are CRM- 
negative, carry out reversion analysis and examine their polytene 
chromosomes. 
Keywords: mutagenesis; mutagens; biochemical reaction kinetics; 
dna; risk assessment; chemical effluents; dehydrogenases; biological 
models. 

34818 Effects of Hydrocarbons on Defense Mechanisms. Tripp, 
M.R. (University of Delaware, Department of Biological Sciences, 
Newark, DE, 1971 1). Project number: 1R01-ES-01531-03. Contract: 
IROI-ES-01531-03. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$59,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Environmental chemicals, particularly hydrocarbons, cause 
disease themselves and may make organisms more susceptible to 
infectious disease as well. It is proposed to study 3 animal species as 
models and show how hydrocarbons adversely affect defense mech- 
anisms. The hard clam (Mercenaria mercenaria), blue crab (Callin- 
ectes sapidus), and mummichog (Fundulus heteroclitus) will be 
exposed chronically to nonlethal concentrations of phenol, naphtha- 
lenes, and water soluble petroleum extracts. In the clam, effects on 
epithelial surfaces will be examined histologically (including ultras- 
trucutre), phagocytosis by hemocytes and intracellular digestion will 
be measured as will changes in hemolymph protein. In the crab, 
damage to gills will be assessed by light and electron microscopy, 
and hemocyte function and hemolymph protein will be assayed by 
electrophoresis. These two species lack the ability to form immunog- 
lobulins, thus offering unique opportunities to study the effect of 
chemicals on nonspecific defense mechanisms. Treated fish will be 
assayed for their ability to reject scale transplants and to form 

immunoglobulins. Other physiological parameters to be measured 
include blood cortisol concentrations, hematocrit, blood cell and 
protein composition. e 
Keywords: hydrocarbons; chemical effluents; biochemical reaction 
kinetics; infectivity; molluscs; crustaceans; physiology; metabolism; 
diseases; pathological changes. 

34819 Respiratory Anaphylaxis to Industrial Chemicals. Karol, 
M.H. (Pittsburgh University, Graduate School of Public Health, 622 
Parran Hall, Pittsburgh, PA, 15261). Project number: IROI-ES- 
01532-03. Contract: IROI-ES-01532-03. Suooorted bv: National Inst. 
of ~n"ironmenta1 Health Sciences, ~esea rch  ~ r i a n ~ l e  Park, NC 
(USA). Funding: NIEHS-$43,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The guinea pig will be developed as an animal model of 
pulmonary tiypersenssivity to small akborne industrial chemicals. 
T o  define the conditions providing maximum sensitization, small 
chemicals (haptens) will be covalently linked to carrier protein 
molecules, and the resulting hapten-protein conjugates used as anti- 
gens. Hapten-specific respiratory hypersensitivity occurring either 
immediately or se..reral hours following exposure (delayed onset) to 
the allergen will be assessed by analysis of pulmonary functions. For 
these determinations, the hapten will be coupled to a heterologous 
carrier. The influence of the following factors upon induction of 
hapten-specific pulmonary hypersensitivity will be determined: (1) 

.dose of allergen; (2) number and length of daily exposures; and (3) 
interval between exposures. Using the conditions producing opti- 
mum hapten-specific hypersensitivity, various industrial chemicals 
will be aerosolized. Determination and comparison of the allergenic 
capabilities of the chemicals using dose-response and threshold con- 
centration studies should allow prediction of safe levels for industrial 
workers. Histopathological examination of the sensitized respiratory 
tissue and skin test sites will provide indications of cell-mediated 
immunity. Serological evaluations will be routinely performed. 
Local and circulating hapten-specific antibodies will be assayed by 
the following techniques: radioimmunoelectrophoresis, enzyme- 
linked immunosorbent assay, passive cutaneous anaphylaxis, and 
passive leukocyte sensitization. In this way a possible relationship 
between an in vitro immunological assay and the state of pulmonary 
hypersensitivity as ascertained by bronchial provocation should 
become apparent. 
Keywords: immunology; respiratory system; guinea pigs; dynamic 
function studies; biological models; inhalation; lungs; aerosols; parti- 
cles. 

34820 Nature of Lead and Mercury Binding Nuclear Proteins. 
Cherian, G.M. (Western Ontario University, Health Sciences Center, 
London, Ontario, Canada). Project number: 1R01-ES-01535-03. Con- 
tract: 1ROI-ES-01535-03. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- - 
ing: NIEHS-$19,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The major objectives of this study are to determine the nature 
of proteins forming intracellular complexes with potentially toxic 
metals, particularly lead and mercury. Both of these metals are 
known to bind intracellularly with acid nuclei proteins. It is not 
known whether these proteins are synthesized specifically for bind- 
ing with these metals. Experiments are planned to determine the role 
of de novo synthesis on the availability of the proteins. Rats exposed 
to excessive amounts of lead and mercury will be treated with 
metabolic inhibitors of protein synthesis and acidic nuclear protein- 
metal complexes will be isolated and compared quantitatively with 
intoxicated rats not treated with metabolic inhibitors. If it is found 
that treatment by inhibitors of protein synthesis (e.g., cycloheximide 
and/or actinomycin D) inhibits lead protein formation, the toxic 
effects of the same amounts of metal will be compared in treated and 
untreated rats. If protein-metal complexing is desirable, as suspected 
from studies to date, possible induction of lead and/or mercury 
binding acidic nuclear proteins will be studied by prior exposure to 
less toxic essential metals, zinc and/or copper. 
Keywords: lead; mercury; proteins; metabolism; rats; toxicity; biosyn- 
thesis: zinc: comer. 

34821 Nature of Radiation Induced Genetic ' ~ a m a ~ e .  Novitski, 
E. (University of Oregon, Department of Biology, Eugene, OR, 
97403). Project number: 1R01-ES-01536-03. Contract: IROI-ES- 
01536-03. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$65,000. 
Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The relation between radiation-induced mutations and chro- 
mosome breaks is not understood at the present time; a new hypoth- 
esis of the whole animal from only one of the first two cleavage 
products appears to resolve some of the problems. The research will 
focus on the study of the production of mosaics in Drosophila 
melanogaster as a function both of x-ray dose and chemical treat- 
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ment, and the computer analysis of genetic data on chromosome loss 
and dominant lethal production in view of this hypothesis.. 
KeyGords: genetic radiation effects; radioinduction; mutations; chro- 
mosomes; drosophila; strand breaks; x radiation; radiation doses; 
biological models. 

34822 Metabolism, Induction, and ~ o x i c i 6  of PCBs. Kaminsky, 
L.S. (New York State Department of Health, New Scotland 
'Avenue, Albany, NY, 12201). Project number: 1 R01-ES01544-03. 
Contract: 1R01-ES-01544-03. Suooorted bv: National Inst. of Envi- 
ronmental Health Sciences, ~ e s e a r c h  ~ h a n ~ l e  Park, NC (USA). 
Funding: NIEHS-$59,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); nuclear fusion(20) R and D categories: Biological effects 
of pollutants in experimental systems. 

- 

The polychlorinated biphenyls (PCBs) are found universally 
as toxic encironmental pollutants.- he objectives of the proposed 
research program are to determine the mechanisms of hepatic micro- 
soma1 metabolism of selected individual PCBs and to relate this 
metabolism to the toxicity of the corresponding PCB. The role of 
the number and position of chlorine substituents on the PCBs in 
control:ing metabolite patterns and toxicity will be determined and 
used to predict the toxicity of untested PCBs. The inductive effects 
of PCBs on hepatic microsomal mixed function oxidases and the 
consequences of such induction for hepatic drug and xenobiotic 
metabolism will also be investigated. Mechanisms of PCB metabo- 
lism will be investigated by: (13 the determination of binding con- 
stants for PCB-hepatic cytochrome P-450 interactions in rat and 
monkey microsomks using difference spectral techniques; (2) isola- 
tion, using high pressure liquid chromatography, and identification, 
using mass spectrometry and NMR, of the metabolic products of the 
in vitro metabolism of selected PCBs by hepatic microsomes; (3) 
molecular orbital calculations of PCBs and theoretical reactive inter- 
mediate metabolites (e.g., arene oxides) using extended Huckel and 
CNDO/2 calculations; (4) the study of the covalent binding of C-14- 
labeled PCB metabolites to microsomal macromolecules; and (5) the 
investigation of the effect of epoxide hydrase and glutathione S- 
epoxide transferase on the in vitro metabolism of PCBs by microso- 
ma1 and solubilized rat enzyme systems. The acute and chronic 
inductive effects of PCBs will be probed in rats using quantitative 
assays of hepatic microsomal enzyme levels and determinations of - 
drug metabolism activities. 
Keywords: aromatics; organic chlorine compounds; metabolism; tox- 
icity; rats; monkeys; liver; microsomes; oxidases; lyases; transferases; 
enzyme activity; metabolites; biological pathways; biological func- 
tions; pathological changes; cytochromes; binding energy; in vitro; 
molecular structure; carbon 14 compounds; biological effects. 

34823 Metabolism, Genome Repair, and Environmental Muta- 
gens. Waldren, C.A. (Colorado University, 4200 E. 9th Avenue, 
Denver, CO, 80220). Project number: 1R01-ES01555-03. Contract: 

, 1R01-ES-01555-03. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$52,000. 
Related energy source: Coal(20); oil and gas(20); nuclear fission(20); 
nuclear fusion(20); solar(20) R and D categories: Biological effects of 
pollutants in experimental systems. 

It is clear that certain environmental agents with little known 
toxicity of their own can greatly enhance the lethal and mutagenic 

..action of other physical and chemical agents. An example of this is 
the effect of caffeine and related compounds on the lethal action of 
uv and x irradiation and on the action of certain alkylating agents. 
Inhibition of purine biosynthesis has also been shown to cause 
serious damage, mainly embryotoxicity and teratogenicity. The in- 
terrelationship of these phenomena will be studied by examining the 
metabolism of caffeine in Chinese hamster ovary cells (CHO-KI/ 

.pro-) and mutant cells defective in purine, pyrimidine, and amino 
acid metabolism grown in culture. Methods w ~ l l  include assessment 
of caffeine metabolism by high pressure liquid chromatography, the 
effect of caffeine on nucleotide biosynthesis, and the analysis of 
genetic repair processes in selected mutants under various experi- 
mental conditions. 
Keywords: cell cultures; animal cells; caffeine; metabolism; biological 
effects; nucleotides; biosynthesis; mutations; biological repair; dna; 
mutagens; mutagenesis; synergism. 

34824 Active Site of Delta-Aminoelevulinic Acid Dehydratase. 
Lerman, C.L. (Haverford College, Department of Chemistry, Hav- 
erford, PA, 19041). Project number: IR01-ES01572-02. Contract: 
1R01-ES-01572-02. Suooorted bv: National Inst. of Environmental 
Health Sciences, ~esea rch  ~ r i a n ~ l e  Park, NC (USA). Funding: 
NIEHS-$35,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The project will attempt to elucidate the identity, three- 
dimensional relationships,' and chemical properties of the groups 
which are responsible for the catalysis of conversion of delta- 
aminolevulinic acid to porphobilinogen by the enzyme delta-amino- 
levulinic acid dehydratase from bovine liver. The tools to be used 

are probes in the form of substrate analogs. Work will include 
inhibition by stereoisomers of substrate analogs and affinity labeling 
to identify active site residues. 
Keywords: aminolevulinic acid; porphyrins; biosynthesis; lyaqes; ca- 
talysis; enzyme activity; molecular biology; biochemistry; liver. 

34825 Heavy Metal-Induced Damage to the ~ e r v o u s  Tissue. 
Prasad, K.N. (University of Colorado, 4200 East 9th Avenue, 
Denver. CO. 802621. Proiect number: 1R01-ES-01576-03. Contract: - -~ -- - - -  

1~01-ES-01576-03. supp&ed by: National Inst. of ~nvironmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$88,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

T h e  objective of this proposal is to investigate the molecular 
mechanisms by which heavy metals damage nervous tissue. The 
specific aim of this project is to study the effect of methyl mercury 
on the nervous Qssue;' using mouse neuroblastoma and rat glioma 
cells in culture as experimental models. The following studies will be 
performed: (1) e'itablish the dose-response relationships for methyl 
mercury effects upon growth rate and differentiation; (2) establish 
the dose-response relationships for methyl mercury effects upon 
neurotranmitter metabolism; and (3) establish dose-response relation- 
ships for methyl'mercury effects upon cyclic nucleotide metabolism. 
Data may be useful in estimating the relative sensitivity of dividing 
nerve and glial cells to methyl mercury using the above criteria. 
Keywords: central nervous system; pathological changes; methylmer- 
cury: mice: rats: nucleotides: metabolism: nerve cells: sensitivity. 

34826 Toxicity of Prenatal Carbon Monoxide Exposure. Annan, 
Z. (Johns Hopkins University, 615 N. Wolfe Street, Baltimore, MD, 
2 1205). Project number: 1R01-ES-01589-03. Contract: I ROI-ES- 
01589-03. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
C 7 1  lKYl - . - , - - - . 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Carbon monoxide (CO) has long been recognized as an envi- 
ronmental hazard and standards for acute exposure have been estab- . 
lished. Little attention has been focused, however, upon the effects 
that chronic exposures to this gas might have although such expo- 
sure is relatively common. Cigarette smoking is the major source of 
carboxyhemoglobin (HbCO) and smokers on the average maintain 
HbCO levels of 5%. The fetus of a smoking mother carries similar 
burdens of CO in blood. The proposed research is designed to assess 
the effects of chronic prenatal CO exposures on the development of 
the neonatal organism, to determine the permanence of such changes 
through longitudinal studies, and to determine threshold values 
below which such effects do  not occur. The principal levels of 
analysis include spontaneous behavioral assessments as well as re- 
sponses to centrally acting drugs, brain and organ development 
through protein and DNA analyses, and neurochemical studies de- 
signed to measure perturbations in monoamine systems resulting 
from prenatal hypoxia. 
Keywords: toxicity; carbon monoxide; embryos; metabolism; chronic 
exposure; tobacco smokes; teratogenesis; brain; organs. 

34827 Effects of Mercurial Poisons on Na+ ,K + -ATPase. 
Askari, A.A. (Medical College of Ohio, P.O. Box 6190, Toledo, OH, 
43614). Project number: 1R01-ES-01599-03. Contract: IROI-ES- 
01599-03. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$49,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Na+,K+-ATPase, an enzyme of the plasma membrane, is 
involved in the regulation of the internal ionic environment of most 
mammalian cells. Previous work has suggested that the inhibition of 
this enzyme by methylmercury may be related to the neurological 
abnormalities and the embryotoxic effects produced by this environ- 
mental poison. Our recent work shows that the interaction of meth- 
ylmercury and other short-chain alkylmercury compounds with 
Na+,K+-ATPase leads to a unique mode of modification of this 
enzyme. While the overall Na+,K+-dependent ATPase activity of 
the mercurial-modified enzyme is inhibited, none of the partial 
reactions of the enzyme seem to be affected. In view of this, the 
goals of this project are: (1) to study in detail the mechanism of 
modifying effects of these mercurials on the isolated Na+,K+-  
ATPase; (2) to determine the functional consequences of the mercu- 
rial-induced modification of the enzyme; and (3) to determine if the 
toxic effects of methylmercury in the intact animal are related to this 
unique type of modification of the enzyme. The purified dog kidney 
enzyme will be used to study the effects of mercurials on the kinetics 
of the partial reactions of the enzyrne, and to identify the site of the 
reaction of the mercurials within the enzyme complex. Intact human 
red cells, and phospholipid vesicles containing the purified enzyme 
will be used to study the effects of mercurials on the Na+,K+- 
translocations that are mediated by the enzyme. Methylmercury- 
poisoned pregnant mice will be used to determine -if the brain 
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enzyme obtained 'from the mother and the fetus are affected in the 
same way that the purified enzyme is modified by methylmercury in 
vitro. 
Keywords: animal cells; enzymes; methylmercury; organic mercury 
compounds; metabolism; toxicity; atp-ase; biochemical reaction ki- 
netics; dogs; man; mice. 

34828 Teratogenicity of Chlorinated Hydrocarbon Solvents. 
Manson, J.M. (Cincinnati University, 3223 Eden Avenue, Cincinnati, 
OH, 45267). Project number: 1R01-ES-01601-03. Contract: 1 ROI-ES- 
01601-03. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- - 
$74,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Increasingly greater numbers of women of child-bearing age 
are entering the work force where they are exposed to agents of 
unknown teratogenic potential. Chlorinated hydrocarbon solvents 
are widely used in industry, and preliminary studies have indicated 
they could have a detrimental effect on the developing fetus. These 
preliminary studies were not performed with reference to pregnant 
women workers in that inhalation exposure occurred only from days 
6 to 15 of gestation in rats, and teratogenic analyses were conducted 
on term fetuses alone. It is proposed to examine the teratogenicity 
and/or embryotoxicity, transplacental carcinogenicity and behavior- 
al effects of methyl chloroform, methylene chloride, trichloroethy- 
lene and tetrachloroethylene with reference to working populations 
of women. Adult female rats will be pretreated with ethanol or 
phenobarbital, exposed to high and low concentrations of solvents 
by inhalation for two weeks prior to gestation. After breeding, the 
dams will be exposed from days 0 to 16 of gestation, which approxi- 
mates the first two trimesters of human development. Fetuses will be 
at term for embryotoxic and/or teratogenic effects, postnatally for 
behavioral alterations, and at 18 months for carcinogenic lesions. 
Keywords: organic chlorine compounds; teratogenesis; toxicity; sol- 
vents; biological models; fetuses; rats; inhalation; behavior; ethanol; 
phenobarbital; synergism; embryos; carcinogenesis; pathological 
changes. 

34829 Frog Mutagenesis Test System. McKinnell, R.G. (Univer- 
sity of Minnesota, 250 Bio Science Center, St. Paul, MN, 55108). 
Project number: 1R01-ES-01605-03. Contract: 1R01-ES-01605-03. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$81,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

A 3-year project is proposed to develop and characterize a 
mutagenic test system in the frog, Rana pipiens, and to compare the 
results obtained with those from other mutagenic test systems. In its 
simplest terms the test system will consist of administration of 
mutagenic chemical to male frog, recovery of the treated animal's 
sperm, fertilization of eggs with the sperm, and analysis of the 
developing embryos for mutagenic changes. A dose response rela- 
tionship for both chromosome aberrations and abnormal morphol- 
ogy ofheveloping embryos for the known mutagen, triethylenemela- 
mine (TEM). will be established. Somatic vs. nametic chromosomal 
changes wifi be compared within the same a h a ] ,  and the genetic 
nature of induced changes will be confirmed by amphibian nuclear 
transplantation (cloning). The usefulness for rnutagenesis screening 
of androgenetic haploid embryos will be studied. The effects on 
frogs of different routes of administration of test chemicals will be 
tested. The mutagenic potential of varying classes of known chemi- 
cal mutagens will be studied. 
Keywords: mutagenesis; frogs; bioassay; mutagen screening; perform- 
ance testing; comparative evaluations; chromosomal aberrations; em- 
bryos; biological pathways; biological models; chemical effluents; 
carcinogens. 

34830 Environmental Contaminants: Effect on Tumor Immunity. 
Kerkvliet, N.I. (Oregon State University, 107 Druden Hall, Corval- 
lis, OR, 9733 1). Project number: 1R01-ES01612. Contract: IROI-ES- 
01612. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$42,000. 
Related energy source: Coal(2O); oil and gas(20); oil shale(20); nuclear 
fission(20); solar(20) R and D categories: Biological effects of pollut- 
ants in experimental systems. 

The proposed study will determine the effect selected envi- 
ronmental contaminants have on the immune response of mice to a 
growing tumor and the effects of contaminant-induced immune 
alteration on the incidence and growth rate of tumors in intoxicated 
animals. Several parameters of immunity will be assessed at various 
times after tumor inoculation. Assays will include lymphocyte-medi- 
ated cytotoxicity, serum blocking activity, lymphokine production, 
and lymphocyte blastogenesis. In addition, contaminant-exposed ani- 
mals will be monitored for changes in in vivo tumor growth rate 
parameters (regression, progression, metastases formation). Contami- 
nants (lead, cadmium, arsenic, PCBs) will be administered in the 
drinking water or in food for 15 weeks prior to tumor .inoculation 

and immune testing. Subclinical doses of the contaminants will be 
included. Two tumor systems, the B16 melanoma and MSV-induced 
sarcoma, will be utilized to compare the differences in immune 
function between a progressive and a regressive tumor in the pres- 
ence of environmental contaminants. 
Keywords: lead; cadmium; arsenic; aromatics; organic chlorine com- 
pounds; ingestion; mice; biological effects; toxicity; immune reac- 
tions; implants; melanomas; sarcomas; growth; pathological changes. 

34900 Biologic Effects of Environmental Radiation. Urbach, F. 
(Temple University, School of Medicine, 3400 N. Broad Street, 
Philadelphia, PA, 19140). Project number: POI-ES-00269. Contract: 
POI-ES-00269. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$316,000. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The studies proposed are directed to approach experimentally 
most of the present day problems in photobiology known to be of 
importance to man. Particularly, they are directed at the investiga- 
tion and prevention of interactions of sunlight with otherwise useful 
chemicals with resultant sometimes unexpected, and sometimes dras- 
tic ecologic and biologically harmful effects. Approaches to be used 
utilize techniques of optical physics, particularly design of novel 
light sources and light measurement devices, photochemical studies 
of polycyclic aromatic hydrocarbons, various phototoxic com- 
pounds and effects of antioxidants with emphasis of the effect of 
photo roducts on augmentation of photocarcinogenesis, studies of 
the effects of ultraviolet radiation and visible light on human epider- 
mal cells in vitro (including effects on DNA, RNA and protein 
synthesis, urocanic acid metabolism and DNA repair), investigations 
of models for measurement of uv effects (photophysiology) and 
experiments in clinical photobiology including restudying skin erytb- 
ema action spectra, phototherapy of icteric neonates and use of 
phototoxic agents in cutaneous phototherapy. A core program sup- 
porting these studies is also prepared. 
Keywords: biological effects; ultraviolet radiation; polycyclic aroma- 
tic hydrocarbons; photochemistry; carcinogenesis; visible radiation; 
human populations; man; animal cells; dna; ma; proteins; biological 
repair; biosynthesis; biological models. 

34901 Pulmonary Effects of Environmental Oxidant Pollutants. 
Dungworth, D.L. (University of California at Davis, Dept. of Vet- 
erinary Pathology, Davis, CA, 95616). Project number: POI-ES- 
00628. Contract: POI-ES-00628. Supported by: National Inst. of Envi- 
ronmental Health Sciences, Research Triangle Park, NC (USA). 
Funding: NIEHS-$440,000. 
Related energy source: Coal(25); oil and gas(25); nuclear fission(25); 
solar(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

A variety of animal species, principally rats and monkeys, will 
be chronically exposed to ozone at concentrations in the high 
ambient range. A multidisciplinary group will make integrated bio- 
chemical, bacteriological, physiological, and pathological evalua- 
tions of effects. By plotting the relative levels of sensitivity of the 
various parameters studied and the effects observed, a basis- will be 
provided for making predictions of possible long-term consequences 
of photochemical smog on man. A primary goal is to test critical 
hypotheses concerning biochemical and cellular mechanisms respon- 
sible for the deleterious effects of the pollutants. Major pathogenetic 
and modifying factors of interest are: the role of lipid peroxidation in 
initiating damage; the phenomenon of adaptation; the sites of impair- 
ment in pulmonary alveolar macrophages; and the sequence and 
nature of lesions resulting in the development of chronic obstructive 
pulmonary disease (bronchitis/emphysema) and interstitial fibrosis. 
An additional goal is to explore further the potentrial prophylactic 
value for human populations of dietary antioxidants and trace ele- 
ment selenium. 
Keywords: rats; monkeys; chronic exposure; exposure chambers; 
inhalation; ozone; biological effects; lungs; pathological changes; 
biochemistry; cytology; lipids; oxidation; biological adaptation; ma- 
crophages; respiratory system diseases; etiology; antioxidants; seleni- 
um; diet; air pollution. 

34902 Silicate, Pulmonary Secretions and Lung Disease. Lynn, 
W.S. (Duke University, P.O. Box 3711, Durham, NC, 27710). Proj- 
ect number: POI-ES-0158 1. Contract: POI-ES-0158 1. Supported by: 
National Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$214,000. 
Related energy source: Coal(25); oil and gas(25); oil shale(50) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objective is two-fold: (1) characterization of those' mate- 
rials, cellular and acellular, secretory and foreign, which accumulate 
in airways of man in response to environmental pollutants, primarily 
crystalline silicates; and (2) using experimental animals, delineation 
of the inflammatory and destructive sequelae which result in lungs 
from inhalation of the identifiable environmental crystals and their 
adsorbed organic pollutants. The method used for obtaining such 
material from patients known to be exposed to dusts is bronchoal- 
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veolar lavage. Methods to be used in this study include morphologic, 
cytologic, crystalographic elemental, and biochemical analyses. 
Keywords: silicates: air oollution: health hazards: metabolism: ~ a r t i -  
cles; aerosols; animal cells; lungs; patients; 'pathological changes; 
organic compounds; inhalation. 

34903 Health Effects of Fossil Fuels Utilization. Wogan, G.N. 
(Massachusetts Institute of Technology, 77 Massachusetts Avenue, 
Cambridge, MA, 02139). Project number: POIES01640. Contract: 
POI-ES-01640. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$525,000. 
Related energy source: Coal(25); oil and gas(25)i oil shale(50) R and 
D categories: Biological effects of pollutants in experimental systems. 

The overall objective of the proposed research program is to 
develop a series of data bases on which assessment of potential 
health consequences, especially total burden of environmental car- 
cinogens and mutagens resulting from combustion of fossil fuels can 
be made more objectively and with greater precision than is current- 
ly possible. The general approach is intended to define conditions of 
combustion for several fuel types, including readily vaporized fuel, 
coal, heavy oil and shale oil, which generate minimal amounts of 
compounds of carcinogenic and/or mutagenic properties. Several 
approaches will be utilized, involving the collaboration of combus- 
tion engineers, analytical chemists, and biologists. 
Keywords: fossil fuels; combustion products; health hazards; carcino- 
gens; mutagens; data base management. 

34950 Multinuclear NMR Investigations of Metallothionein. 
Otvos, J.D. (Yale Univ., School of Medicine, 333 Cedar Street, New 
Haven, CT, 06510). Project number: R23-ES-01674. Contract: R23- 
ES-01674. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$34,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The interaction of cadmium with metallothionein, a low 
molecular weight cysteine-rich cadmium binding protein, will be 
investigated by 113Cd, 13C, and 1H nuclear magnetic resonance 
(NMR). This multinuclear NMR study should provide the detailed 
structural information needed to define the chemical nature of the 
cadmium binding sites. Since metallothionein is suspected to play an 
important, though poorly characterized, physiological role in metal 
detoxification, metabolism and/or transport, such structural informa- 
tion may be expected to lead to understanding of the nature of 
cadmium toxicity and the mechanisms by which cadmium is handled 
by various organisms, including man, in the biosphere. The experi- 
mental approach will be to completely define the structural state of 
native rabbit liver metallothionein in terms of its natural abundance 
113Cd, 13C, and 1H NMR parameters. Native metal ions will then 
be removed and substituted with enriched 113Cd(II) under condi- 
Qons which maintain the native protein structure and cysteine oxida- 
tlon state as monitered by 13C and 1H NMR. The extreme sensitiv- 
ity of the 113Cd chemical shift to the nature and geometry of the 
surrounding ligands should allow a determination to be made of 
metal binding stoichiometry, extent of sulfur ligation, and symme- 
tries of the individual binding sites. Dynamic information such as 
metal and ligand exchange rates will also be accessible. The structur- 
al information obtained on the rabbit liver protein will then be used 
to explore questions relating to its function. In particular, metalloth- 
ioneins from different tissue. (kidney), different species (horse, 
human), and of different chromatographic form will be characterized 
by multinuclear NMR to determine whether there is a structural 
basis for their previously observed variations in native metal ion 
content. 
Keywords: cadmium; proteins; biochemical reaction kinetics; cys- 
teine; chemical bonds; toxicity; molecular structure; nuclear magnet- 
ic resonance; metabolism; liver. 

34951 Longitudinal Study of Air Pollution on Mortality. Finch, 
S.J. (State University of New York, Research Foundation, Stony 
Brook, NY, 11794). Project number: R23-ES-01686. Contract: R23- 
ES-01686. Supported by: National Inst. of Environmental Health 
Sciences, Research Triangle Park, NC (USA). Funding: NIEHS- 
$40,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Epidemiological studies. 

A longitudinal epidemioldgical study of census tracts with 
high residential stability assesses whether the recent decreases in air 
pollution have been followed by decreases in mortality rates. T o  
date, 40 stable census tracts have been identified in Buffalo, and 
pollution levels have been estimated for a period of years. Both the 
decrease in pollution level and the change in mortality rate will be 
estimated for each census tract. The research will examine whether 
larger decreases in air pollution are followed by larger decreases in 

'mortality rates. The effects will be isolated by cause of death, age, 
sex, and race. The results will be verified by corresponding analyses 
on stable tracts in different cities. 

Keywords: mortality; air pollution; epidemiology; human popula- 
tions; new york; health hazards; respiratory system diseases. 

34952 Neonatal Gastrointestinal Absorption of Lead, Cadmium, 
and Mercury. Walsh, C.T. (Boston University, 881 Commonwealth 
Avenue. Boston. MA. 021 15). Proiect number: R23-ES-01708. Con- 
tract: ~ 2 3 - ~ ~ - 0 1 7 0 8 .  suppoked b y  National ~ns t .b f  ~nvironmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$22,000. 
Related energy source: Coal(20); oil and gas(30); oil shale(30); nuclear 
fission(20) R and D categories: Biolonical effects of ~ollutants in 
experimental systems. - 

- 
This project is designed to determine whether the neonate is 

at greater risk than the adult from ingestion of potentially toxic 
heavy metals because of more rapid and/or extensive absorption 
from the gastrointestinal tract. The absorption kinetics of inorganic 
salts of lead-203, cadmium-109 and mercury-203 in the neonate will 
be compared to those in newly weaned and adult animals. Rats will 
be used as the primary animal model; important observations made 
in rats will be tested in a second species, the guinea pig, to provide 
an indication of the validity of eneralizing the findings to man. The 
absorption of tracer amounts of  lead, cadmium and mercury will be 
directly determined using the in vivo segment technique which 
permits measurement of rates of uptake into the intestinal mucosa, 
retention in the gut wall and systcmic absorption. Where nppropri- 
ate, the overall extent of absorption of these metals after gastric 
intubation will be estimated indirectly by a method entailing deter- 
mination of radioactivity remaining in the gastrointestinal tract. The 
effect of aspects of neonatal diet and gut physiology on absorption of 
these metals will be determined in the following two types of 
experiments: (1) the role of a largely niilk diet in the neonate will be 
assessed by comparing the absorption of the metals in weaned 
control rats with an experimental group of the same age receiving 
only milk for one week; and (2) the role of pinocytosis by the 
neonatal gut in the absorption process of these metals will be 
determined by comparing the absor tion kinetics in controls to 
animals with markedly altered rates o!pinocytotic activity,resulting 
from adrenalectomy or glucocorticoid administration. 
Keywords: neonates; lead; cadmium; mercury; metabolism; pathologi- 
cal changes; nutrition; ingestion; juveniles; adults; guinea pigs; rats; 
milk; risk assessment; health hazards. 

34953 Hydrazine Metabolism as it Relates to ~ o x i c i t ~ .  ~ e ~ s b n ,  
S.D. (University of Washington, School of Pharmacy, Seattle, WA, 
98195). Project number: R23-ES-01717. Contract: R23-ES-01717. 
Supported by: National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (USA). Funding: NIEHS-$35,000. . 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Several synthetic hydrazines, including some used in rocket 
fuels, agriculture, and medicine, have proved to be tumorigenic in 
animals, and therefore are possible cancer causative agents in man. 
Only limited information is now available on the metabolism of the 
most prominent of these compounds in our environment, such as 
hydrazine, methylhydrazine, hydroxyethylhydrazine, and maleic hy- 
drazide. Two of these compounds, hydrazine and methylhydrazine, 
are also either metabolites of therapeutically useful drugs or are 
undergoing evaluation as potentially useful drugs. The possible role 
of metabolism in promoting the tumorigenic response of these hydra- 
zines will be explored by identifying those metabolites that are 
excreted by animals susceptible to their carcinogenicity, and by 
monitoring the alkylation of nucleic acids and proteins in the target 
organ for those metabolites that are too reactive to isolate. Specific 
deuterium labeling will be used to examine possible isotope effects 
on the carcinogenicity and metabolism of methylhydrazine, a rocket 
fuel propellant, and 1,2-dimethylhydrazine, a carcinogen that pro- 
motes the development of colon tumors by its metabolic activation 
to a potent alkylating agent. 
Keywords: hydrazine; metabolism; toxicity; health hazards; carcino- 
gens; pathological changes; drugs; organic nitrogen compounds; 
carcinogenesis; isotope effects; rockets; propellants; biological 
models. 

34954 Mutagenicity of Environmental Chemicals to Human 
Cells. Tong, C.C. (American Health Foundation, 1370 Avenue of the 
Americas, New York, NY, 10019). Project number: R23-ES01724.' 
Contract: R23-ES-01724. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$43,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objectives of this proposal are: (1) to develop techniques 
for detecting the mutagenic potential to mammalian cells of chemi- 
cals, particularly those requiring metabolic activation; (2) to eluci- 
date the factors involved in the sensitivity of mammalian cells to 
mutagenesis such as cell cycle effects; and (3) to evaluate mutagenic 
hazards of specific environmental chemicals such as pesticides. Non- 
dividing metabolically active primary rat" liver cells will be co- 
cultured as metabolizing feeder cells with various target human cell 



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 75 

lines as an assay for mutagenesis. The extent of mutation to purine 
analog- or ouabain-resistant mutants will be quantified. Synchronized 
human target.cells will then be used in the assay so that the extent of 
mutation can be related to the degree of DNA synthesis. The 
interaction of the mutagens with DNA will be studied and attempts 
will be made to relate the extent of mutation to critical interactions 
of the mutagens with DNA. Finally, the most sensitive assay condi- 
tions will be employed to evaluate the mutagenic potential of several 
organochlorine pesticides. 
Keywords: pesticides; organic chlorine compounds; mutagenesis; syn- 
chronous cultures; animal cells; man; mutations; dna; biosynthesis; 
mutation frequency; mutagen screening; biological pathways; risk 
assessment. 

'34955 Metal Carcinogensis and DNA Modification in Human 
Lymphocytes. Sirover, M.A. (Temple University, School of Medi- 
cine, 3420 N. Broad Street, Philadelphia, PA, 19140). Project 
number: R23-ES-01735. Contract: R23-ES-01735. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS-$44,000. 
Related energy source: Coal(2O); oil and gas(30); oil shale(30); nuclear 
fission(20) R and D categories: Biological effects of pollutants in 
exoerimental svstems. - r 

Metals have been identified as human carcinogens through 
occupational exposure or as carcinogens in animals through labora- 
tory experimentation. This research proposal is designed to investi- 
gate the biological mechanisms which underlie metal carcinogenesis. 
The individual goals of the two parts of this proposal are: (1) to 
characterize the biochemical aberrations in DNA synthesis which 
occur when proliferating human lymphocytes are exposed to metal 
carcinogens; and (2) to determine whether metal carcinogens modify 
DNA in vivo and in vitro. 
Keywords: carcinogenesis; metals; biological models; toxicity; dna; 
biosynthesis; pathological changes; metabolism. 

34956 Carcinogen Damage and Repair of DNA in Human Chro- 
matin. Smerdon, M.J. (Washington University, Lindell and Skinkes 
Blvds., St. Louis, MO, 63130). Project number: R23-ES01797. Con- 
tract: R23-ES-01797. Supported by: National Inst. of Environmental 
Health Sciences, Research Triangle Park, NC (USA). Funding: 
NIEHS-$42,000. 
Related energy source: Coal(2O); oil and gas(20); oil shale(20); nuclear 
fission(20); solar(20) R and D categories: Biological effects of pollut- 
ants in experimental systems. 

The broad objective of this proposal is.to understand how 
chromatin structure affects the distribut~on of carcinogen damage to 
DNA and its repair in human cells. Recent advances in the under- 
standing of chromatin structure along with the methodology devel- 
oped in this laboratory to analyze DNA damage and DNA repair 
synthesis make possible a comprehensive study of the distribution, 
within chromatin, of DNA damage by chemical carcinogens (e.g., 
N-acetoxy-2:acetylaminofluorene (NA-AAF)) and a physical car- 
cinogen (uv radiation). DNA damage and repair within the different 
structural regions of chromatin will be measured by analysis of the 
kinetics of digestion with staphylococcal nuclease and DNAase I. 
Recent observations indicate the uv-induced pyrimidine dimers are 
removed much more rapidly than are covalently bound adducts of 
NA-AAF. Hence, the initial phase of this study will concentrate on 
determining whether or not this difference is the result of differences 
in the distribution of damage to DNA within chromatin by a 
chemical and a physical carcinogen and/or differences in the repair- 
ability of the different regions of chromatin. The second phase 
involves a comparison of the distribution of damage and repair of 
NA-AAF and uv radiation in the chromatin of normal human cells 
and repair deficient human (xeroderma pigmentosum) and mouse 
cells. Once the methodology and basic concepts nre worked out for 
these two well characterized carcinogens, the chromatin distribution 
patterns for the environmentally relevant carcinogens 7,8-dihydro- 
9,lO-epoxybenz(a)pyrene, 7-bromomethylbenz(a)anthracene, and 
methylnitrosourea will be determined. 
Keywords. ultraviolet radiation; irradiation; cell cultures; somatic 
cells; xp cells; biological radiation effects; chromatin; dna; biological 
repair; biological pathways; strand breaks; carcinogens; biological 
effects; carcinogenesis; dna-ase; nucleases; enzyme activity. 

34957 Environmental Agents and Non-Respiratory Lung Func- 
tion. Roth, R.A. (Michigan State University, Department of Pharma- 
cology, East Lansing, MI, 48824). Project number: R23-ES-01861. 
Contract: R23-ES-01861. Supported by: National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC (USA). Fund- 
ing: NIEHS-$38,000. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Biological effects of pollutants in experimental systems. 

The lung has been shown to perform important non-respira- 
tory functions, among which are the removal and metabolism of 
circulating biogenic amines and drugs. Since impairment of this 
capacity by environmental agents could contribute to their toxicity, 
the effects of selected environmental toxins on pulmonary drug 
clearance will be examined. Since carbon monoxide and nicotine are 

known to cause cardiovascular changes, isolated lungs from rats 
pretreated with these agents will be tested for their ability to clear 
circulating vasoactive biogenic amines (5-hydroxytryptamine and 
norepinephrine) as well as selected drugs (propranolol, methadone). 
Paraquat produces severe lung lesions in animals and humans; there- 
fore, the influence of this herbicide on pulmonary clearance of 
biogenic amines and drugs will also be examined. Studies of metabo- 
lism in broken-cell preparations have led many to believe that drug 
clearance by lung in vivo is minor compared to that of liver. 
Therefore, clearance of selected drugs and vasoactive biogenic 
amines will be compared in intact liver and lung at physiological 
perfusion rates in order to assess the relative contribution of these 
organs in vivo. In addition, relative metabolic clearance by intact 
lung and liver will be compared with relative metabolic rates in 
broken-cell preparations. , .  . 
Keywords: respiratory system diseases; lungs; dynamic function stud- 
ies; metabolism; removal; carbon monoxide; nicotine; herbicides; 
synergism; toxicity; liver. 

34958  hoto ode gradation of Adsorbed Polycyclic Arenes. Daisey, 
J.M. (New. York Univ., New York, NY, 10016). Project number: 
R23-ES-01691. Contract: R23-ES-01691. Supported by: National Inst. 
of Environmental Health Sciences, Resezrch Triangle Park, NC - 
(USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

A fluidized-bed photochemical reactor will be developed and 
evaluated for the study of reactions of particulate-adsorbed PAH 
and PAH epoxides. The stability of some reactive epoxide interme- 
diates which may be formed during the photo-degradation of ad- 
sorbed PAH (in aerosols) will be determined under various condi- 
tions of light, temperature and humidity. The rate of photo-degrada- 
tion and chemical half-lives of pyrene, benz(a)anthracene and 
benzo(a)pyrene adsorbed on several substrates will be determined 
under various conditions of light, temperature and humidity. Identifi- 
cation of the products formed during photo-degradation will be 
sought, with particular emphasis on arene epoxide derivatives. 
Keywords: photolysis; polycyclic aromatic hydrocarbons; epoxides; 
particles; absorption; reaction intermediates; aerosols; pyrene; ben- 
zanthracene; benzopyrene; chemical reaction yield. 

34959 Microbial Mutagenesis and Plasmids. Nortelmans, K.E. 
(SRI International, Menlo Park, CA, 94025). Project number: R23- 
ES-02004. Contract: R23-ES-02004. Suooorted bv: National Inst. of -. - -  . - 

Environmental Health Sciences, ~ e i e a r c h  ~ > i a n ~ l e  Park, NC 
(USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of the research is to screen a large number of 
plasmids to find ones that will be superior to pKMlOl or that will 
supplement pKMlOl by making one or more tester strains responsive 
to known or suspected carcinogens not detected by the test in its 
present form. Making the test more sensitive will enhance its predic- 
tive value for human carcinogenicity induced by environmental 
mutagens. 
Keywords: microorganisms; mutagenesis; plasmids; mutagens; muta- 
gen screening; biological models. 

34960 Biochemistry of DNA Repair and Mutation in Drosophila. 
Dusenbery, R.L. (Emory Univ., Atlanta, GA). Project number: R23- 
ES-02037. Contract: R23-ES-02037. Supported by: National Inst. of 
Environmental Health Sciences, Research Triangle Park, NC 
(USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pol!utants in experimental systems. 

The research is directed toward a combined biochemical and 
genetic analysis of the molecular processes involved in DNA repair 
in eukaryotes. Drosophila melanogaster provides a multicellular 
model system for the study of the genetic control of these processes 
and of their relationship to mutation induction by physical and 
chemical agents encountered in the environment. Three approaches 
to the biochemical examination of these mutants are outlined. Assays 
will be performed to determine excision repair proficiency of select- 
ed mutant strains. A two-dimensional gel electrophoresis technique 
will be utilized to detect altered or missing gene products in the 
mutant strains. Fractionation of cellular proteins by DNA affinity 
techniques prior to electrophoresis will be used to enrich for DNA 
repair associated activities. Both autoradiographic and specific enzy- 
matic assay methods will be used to localize proteins on gels. 
Specific repair associated enzymes will be isolated from mutant 
strsins exhibiting phenotypes which strongly implicate a particular 
defect in DNA repair and will be examined for altered in vitro 
activity. 
Keywords: dna; biological repair; mutagenesis; drosophila; biochemi- 
cal reaction kinetics; genetic effects; in vitro; proteins. 

34961 Effect of Aging on Protective Response to Lead Exposure. 
Vijayaraghavan, S.R. (Univ. of California, Los Angeles, CA, 90024). 
Project number: R23-ES-02047. Contract: R23-ES-02047. Supported 
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by: National Inst. of Environmental Health Sciences, Research Tri- Keywords: nitroso compounds; amines; genetic effects; rats; liver; 
angle Park. NC CUSA). Fundina: NIEHS. carcinogenes~s. 
 dated energy sburce; ~oal(50j;  oil and gas(5O) R and D categories: 

- 
Bioloeical effects of oollutants in exoerimental systems. 34965 Excision-Repair of Benzo(a)pyrene: Modified DNA. Fran- 

 his project proposes to idehtify those factors which redis- kel, K. (New York Univ., New York, NY, 10016). Project number: 
pose the developing animal to renal and hematological injury t!l]ow- R23-ES-02234. Contract: R23-ES-02234. Supported by: National Inst. 
ing lead exposure. The relationship between the RBC-inducible lead- of Environmental Health Sciences, Research Triangle Park, NC 
binding protein and indices of hematological toxicity and the rela- (USA). Funding: NIEHS. 
tionship between the renal tubular nuclear inclusion body and indi- Related energy source: Coal(5O); oil and gas(5O) R and D cstegories: 
ces of renal tubular dysfunction will be contrasted in the young and Biological effects of pollutants in experimental systems. 
t h ~  I I T I I I J ~  rat The main obiective is to study the first s t e ~  of the excision- ...- ---.. --.. 
Keywords: age dependence; response modifying factors; lead com- 
pounds; biological effects; rats. 

34962 Assessment of Environmental Risk Factors in Cancer. 
Sarrif, A.M. (Univ. of Alabama, Birmingham, AL, 35294). Project 
number: R23-ES-02074. Contract: R23-ES-02074. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The hazardous impact of a large number of xenobiotics in the 
environment, naturally occurring or man-made, is not well known. 
Risk assessment of such agents is complex because their biological 
effects depend, in part, on their metabolic activation and detoxifica- 
tion, and on their accessibility to target cells. Since chemical car- 
cinogens are no exception to this generalization, environmental 
chemicals such as insecticides, other pesticides, drugs, food addi- 
tives, and industrial contaminants may be risk factorsin one or two 
ways. The first is that they are primary carcinogens or procarcino- 
gens. The second is that they may be secondary risk factors or 
cocarcinogens because of their ability to modify the levels of metab- 
olizing enzymes of environmentally abundant and established car- 
cinogens. This program, will exploit mouse embryo C3H 10T 1/2- 
CL8 cells which have been shown in the postconfluence inhibition 
of cell division for the detection of such primary and secondary risk 
factors among a selected number of insecticides, herbicide contami- 
nants and fungicides. 
Keywords: carcinogenesis; risk assessment; pesticides; cell cultures; 
mice. 

34963 Infantile Lead Treatment Alters Drinking Behavior. Mail- 
man, R.B. (Univ. of North Carolina, Chapel Hill, NC, 27514). 
Project number: R23-ES-02087. Contract: R23-ES-02087. Supported 
by: National Inst. of Environmental Health Sciences, Research Tri- 
angle Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This research will attempt to localize and define the physio- 
logical alterations in lithium-induced drinking caused by the infantile 
lead administration. The involvement of the peripheral renin-angio- 
tensis system, known to be elevated by lithium, will be investigated 
in lead and control animals using radioimmunoassay methodology. 
Other known dipsogenic agents will be administered by various 
routes to determine if infantile lead exposure causes increased poly- 
dipsia to other agents, either alone or after lithium pretreatment. 
Since central dopaminergic neurons are known to be essential to 
lithium-induced polydipsia, lead-treated and control rats will be 
depeleted of catecholamines in the central nervous system using 6- 
hydroxydopamine. The alterations in drinking responses to lithium 
and other dipsogenic agents will be measured after generalized and 
speciic catecholamine depletions. 
Keywords: infants; lead compounds; biological effects; water; inges- 
tion; behavior. 

34964 Carcinogen Induced Alterations in Gene Expression. Chi- 
lina, A.R. (Univ. of Tennessee, Knoxville, TN, 37901). Project 
number: R23-ES-02215. Contract: R23-ES-02215. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The major objective of this proposal will be to investigate 
both genetic and epigenetic alterations induced by diethylnitrosa- 
mine in the normal cellular regulatory circuits which govern selec- 
tive gene expression. Several model systems will be used in the 
proposed research to study diethylnitrosamine induced alterations in 
differential gene expression. These model systems include the fol- 
lowing: (1) normal adult rat liver; (2) chemically or surgically 
induced regenerating rat liver; (3) rat liver undergoing chemically 
induced neoplastic transformation; (4) fetal rat liver; and (5) fully 
developed diethylnitrosamine induced rat hepatomas. Nucleic acid 
liquid hybridization techniques will be employed to quantitively 
monitor general changes in the genetic expression of both repetitive 
and unique RNA transcripts in normal, regenerating, neonatal and 
chemically transformed rat liver. Nucleic acid reassociation proce- 
dures will also be used to monitor alterations in the expression of the 
genes which code for rat serum albumin and alpha-fetoprotein in 
normal, proliferating, fetal and carcinogen exposed rat liver cells. 

repair mechanism & normal human-cells and in '~raconi 's  anemia 
(FA) fibroblasts. This step would be the recognition by an enzymatic 
activity(ies) (BPase) of the lesion(s) on DNA caused by the environ- 
mental carcinogen benzo(a)pyrene. The first experiments will be 
directed towards elucidation of the nature of the putative BPase, i.e., 
whether it is N-glycosylase and/or endonuclease. Substrates for 
BPase will include cellular, PM2 and calf thymus DNA modified by 
either unlabelled or radioactive benzo(a)pyrene diol epoxide (I) 
(BPDE) or by benzo(a)pyrene, metabolized either by cells or by a 
rat liver microsomal activating system. BPase activity will be as- 
sayed in human placenta and in HP cells, and its nature character- 
ized by the identification of the BPDE adducts removed from DNA. 
The adducts will be separated by chromatography on Sphadex 
LH20 and by reverse phase high pressure liquid chromatography 
(HPLC). Once the nature of BPase is known, its presence and 
activity w ~ l l  be evaluated in repair defective cell lines such as F A  
fibroblasts. T o  determine whether BPDE or benzo(a)pyrene may 
actually suppress repair enzyme activity, BPase as well as apurinic 
endonuclease, uracil N-glycosylase and N-3-methyl adenine N-gly- 
cosylase activities will be assayed in both normal and FA cells 
following exposure to the carcinogens. These latter three enzymes, 
in purified form, will be tested in vitro' against BPDE-modified 
DNA to determine whether they are active against any or all of the 
BPDE-induced lesions. 
Keywords: benzopyrene; biological repair; human populations; toxic- 
ity. 

34966 Pathogenesis of Mineral Dust Toxicity. Kane, A.B. 
(Temple Univ., Philadelphia, PA, 19140). Projx t  number: R23-ES- 
02251. Contract: R23-ES-0225 1. Suooorted bv: National Inst. of Envi- 
ronmental Health Sciences, ~ e s e a i c h  ~ r i a n ~ l e  Park, NC (USA). 
Fundins: NIEHS. - ~ ~ - - - ~ ~ ~  -- - 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

This research will study the pathogenesis of silica cytotoxicity 
to mouse macrophage tumor cells P388D/sub I /  in vitro. In this 
model system, various structural and functional events will be evalu- 
ated as being causally related to the production of silica cytotoxicity. 
The objectives of the proposed experiments are: (1) to determine 
what agents are able to delay or prevent cytotoxicity in P388D/sub 
I /  cells exposed to silica, and (2) to measure specific biochemical 
changes in P388D/sub I /  cells exposed to silica. The specific 
changes to be studied are lysosomal enzyme release, degradation of 
cellular macromolecules, cell membrane function, and specific intra- 
cellular enzyme activities. 
Keywords: toxicity; pathological changes; silica; tumor cells; cell 
membranes; enzymes; mice. 

34967 Air Pollutants Interaction with Chronic Respiratory Dis- 
ease. Thomas, G.B. (St. Margarets' Hospital for Women, Dorches- 
ter, MA, 02125). Project number: R23-ES-02420. Contract: R23-ES- 
02420. Supported by: National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC (USA). Funding: NIEHS. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to establish an animal model for chronic 
respiratory disease to be used in air pollution studies. Chronic 
respiratory disease (CRD) in mice will be established by respiratory 
challenge with Mycoplasma pulmonis, strain M. After the mortality 
rate has been determined in the initial acute phase of the disease, the 
chronic infection will be studied using the following parameters: (1) 
concentration of mycoplasma in the lungs and middle ear; (2) lung 
edema, histopathology of lungs, tracheas, and nasal cavities using 
light and scanning electron microscopy; (3) circulating antibody; (4) 
serum immunoglobulin levels; and (5) cell-mediated immunity. Mice 
will be subjected to single and multiple exposures of concentrations 
of ozone (03), nitrogen dioxide (N02), and 0 3 / N 0 2  mixtures that 
have been shown to increase susceptibility of mice to acute respira- 
tory infection. CRD in pollutant-exposed and air-control mice will 
be compared using the above mentioned parameters. 
Keywords: air pollution; biological effects; respiratory system dis- 
eases; mice; mortality; ozone; nitrogen dioxide; mixtures. 

34968 Lead and Drug Toxicity Related to Heme Biosynthesis. 
Piper, W.N. (Univ. of Nebraska, Omaha, NE, 68105). Project 
number: R01-ES-02424. Contract: R01-ES-02424. Supported by: Na- 
tional Inst. of Environmental Health Sciences, Research Triangle 
Park, NC (USA). Funding: NIEHS. 
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Related energy source: Coal(50); oil and gas(50) R and D categories: 
Biological effects of pollutants in experimental systems. 

The obiectives of the orooosed research are to elucidate the 
role th~t~t~r~ylpolygl~tamaks serve in the regulation of inhibition 
of uroporphyrinogen synthetase activity by lead and other inhibitors, 
to learn how drugs, hormones and pteridine derivatives regulate this 
enzyme and the synthesis of heme, to extend these studies to extrahe- 
patic tissues, such as the brain, kidney, bone marrow and endocrine 
system, and to the neonate. The results of these investigations will 
provide valuable information on the mechanism of the conversion of 
porphobilinogen to uroporphyrinogen and the synthesis of heme, 
and its regulation by lead and other inhibitors. This information will 
contribute to our knowledge of lead and drug toxicity and its 
treatment. 
Keywords: enzymes; heme; biosynthesis; lead compounds; drugs; 
biological effects; toxicity. 

35000 Metabolism of Chemical Carcinogens by Cultured Esopha- 
gus, Bronchus and Pancreatic Duct from Humans and Experimental 
Animals. Harris, C.; Autrup, H.B. (National Cancer Institute, 9000 
Rockville Pike, Bethesda, MD, 20205). Project number: BX-348-3. 
Contract: Z01-CP-04513-04. Supported by: National Cancer Inst., 
Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Human bronchus, pancreatic duct and esophagus can be 
cultured for several weeks in a chemically-defined medium. This 
controlled experimental setting provides an excellent in vitro system 
to study the metabolism of chemical carcinogens including those 
found in tobacco smoke and the environment. Several classes of 
chemical carcinogens, polynuclear aromatic hydrocarbons, N-nitro- 
samines, hydrazines, and mycotoxins can be metabolically activated 
by human tissues. The metabolic pathways leading to the formation 
of DNA adducts in cultured bronchus and esophagus have been 
defined for benzo(a)pyrene, aflatoxin B1, and N-Nitro-sodimethyla- 
mine. The pathways to organic-extractable and water-soluble meta- 
bolites of benzo(a)pyrene were qualitatively similar in all 3 tissues. 
The adduct between these carcinogens and DNA in human bron- 
chus and esophagus are essentially the same as those found in 
experimental animals in which the chemicals are carcinogenic. When 
different people are compared a marked variation in binding levels is 
found, e.g., the inter-individual variation in the binding of BP to 
DNA in cultured human. bronchus was 75-fold (100 patients). A 
variation in carcinogen binding levels in different target tissues 
within an individual was also found. 
Keywords: metabolism; carcinogens; tobacco smokes; polycyclic aro- 
matic hydrocarbons; organic nitrogen compounds; tissues; man; bPn- 
zopyrene; hydrazine; nitroso compounds~biological pathways; bron- 
chi; pancreas; esophagus. 

35001 Derivatives of Carcinogenic Polycyclic Hydrocarbons. 
Harvey, R.G. (Cllicago Univ., 5801 South Ellis Avenue, Chicago, 
IL, 60637). Project number: AR-537-7. Contract: N01-CP-33385. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

The compounds to be synthesized in this project are known 
or suspected metabolites of carcinogenic polycyclic hydrocarbons 
which are urgently needed in carcinogenesis research. Many of the 
compounds are relatively unstable and a high level of synthetic skill 
and experience is required for their preparation. Compounds synthe- 
sized in this laboratory in the current and previous years of this 
contract were submitted to NCI which has supplied .samples to 
numerous i~~irestigators in the scientific comm~lnity. Work in car- 
cinogenesis research has been productively stimulated by the avail- 
ability of these compounds, and a number of the significant recent 
advances in this field were achieved with compounds prepared in 
this program. 
Keywords: polycyclic aromatic hydrocarbons; metabolites; synthesis; 
carcinogenesis. 

35002 Role of DNA Repair Mechanisms in the Etiology of 
Cancer. Day, R.S. (National Cancer Institute, 9000 Rockville Pike, 
Bethesda, MD, 20205). Project number: ZXC-413-8. Contract: Z01- 
CP-04785-09-LMC. Supported by: National Cancer Inst., Bethesda, 
M D  (USA). Funding: HEW. 
Related energy source: Coal(60); oil and gas(20); oil shale(20) R and 
D categories: Biological effects of pollutants in experimental systems. 

The use of the previously developed adenovirus host-cell 
plague assay (in which adenovirus 2 or 5 is treated with physical or 
chemical agents, and is then assayed for biological activity on 
monolayers of human cells) was extended. Eight of thirty-one human 
tumor cell strains were found to be deficient in their ability to repair 
adenovirus 5 treated with N-methyl-N'-nitro-N-nitrosoguanidine. All 
of 21 human skin fibroblast strains were proficient in such repair. 
Hydroxyurea was found to block repair of ultraviolet light damaged 
human adenovirus 5. 

Keywords: dna; biological repair; biochemical reaction kinetics; neo- 
plasms; etiology; animal cells; man; tumor cells; skin; ultraviolet 
radiation. 

35003 Study of Polycyclic Hydrocarbon Metabolism. Ernster, L. 
(Stockholm Univ., Box 6409, Fack S-104 OS, Stockholm 50, 
Sweden). Project number: AN-328-5. Contract: N01-CP-33363. Sup- 
ported by: National Cancer 'Inst., Bethesda, M D  (USA). Funding: 
HFW . 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The basic objectives are to study: various properties of the 
aryl hydrocarbon hydroxylase enzyme system in rat lung tissue 
including the distribution of aryl hydrocarbon hydroxylase and the 
substrate and products of this enzyme system; subcellular localiza- 
tion, assay in homogenates and subcellular fractions, relation to the 
microsornal mixed function oxidase, general properties, products, 
inhibitors, and induction; characteristics of aryl hydrocarbon hy- 
droxylase activity of human lung tissue; and the relationship between 
the properties of aryl hydrocarbon hydroxylase of lung tissue and 
carcinogenesis. 
Keywords: polycyclic aromatic hydrocarbons; metabolism; biological 
effects; carcinogenesis; biological models. 

35004 Repair of Radiation-Induced Lesions in DNA. Smith, K.C. 
(Stanford University, School of Medicine, Palo Alto, CA, 94305). 
Project number: 1CA-2896-23. Contract: R01-CA-02896-23. Support- 
ed by: National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The following will be studied: (1) the role of plus uvrD in the 
control of the excision repair patch size produced by plus polA; (2) 
the genetic control and nature of high uv dose mutagenesis; (3) the 
question of whether repair performed during liquid holding recovery 
is mutagenic; and (4) the role of quantification of polA plus in low 
uv dose postreplication repair that is inhibitable by complex growth 
medium. The following will be completed: (1) the role of polB in 
long patch excision repair; (2) the general role of uvrD in excision 
repair; (3) the in vitro x-ray sensitivity of fibroblasts from patients 
showing an unusual skin sensitivity to radiation therapy; and (4) the 
role of recB and uvrD in low dose mutagenesis. 
Keywords. mutagenesis; ultraviolet radiation; dna replication; bio- 
logical repair; dna; biological radiation effects; x radiation; low dose 
irradiation. 

35005 Biological Aspects of Carcinogenesis by Radiation. 
Kaplan, H.S. (Stanford University, Palo Alto, CA, 94305). Project 
number: ICA-3352-23. Contract: R01-CA-03352-23. Supported by: 
National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This is an ongoing study of the interaction of ionizing radi- 
ation, leukemogenic viruses, target cells, the thymus microenviron- 
ment, and genetic factors in the induction and patllopenesis of 
thymic lymphomas in C57BLIKa and related strains of mice. Spe- 
cifically, we plan to: (1) study the molecular characteristics of the 
radiation leukemia virus (RadLV) in comparison to those of related 
non-leukemogenic viruses of the C57BL/Ka strain; (2) induce, iso- 
late, and characterize conditional-lethal mutants of RadLV; (3) in- 
vestigate the molecular mechanisms whereby radiation activates the 
virus; (4) ascertain whether RadLV is the causative agent of the 
lymphomas from which it is isolable; (5) investigate the pathogenesis 
of the murine lymphomas; (6) study changes in immune responsive- 
ness of mice during the latent period of lymphoma development, and 
the possibility of effective immunoprevention; (7) investigate the 
evolution of autonomy of lymphomas in the autochthonous host; and 
(8) study the influence of genetic and differentiation-specific restric- 
tion mechanisms on susceptibility to lymphoma development. 
Keywords: carcinogenesis; radioinduction; biological models; leuke- 
mia viruses; thymus; ionizing radiations; radiosensitivity; lympho- 
mas; mice. 

35006 Effects of X Rays on Normal and Malignant Cells. Tol- 
mach, LJ. (Washington University, School of Medicine, 660 S. 
Euclid Avenue, St. Louis, MO, 63110). Project number: 1CA-4483- 
20. Contract: R01-CA-04483-20. Supported by: National Cancer Inst., 
Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

X-ray-induced inhibition of mammalian cell growth and pro- 
liferation will be studied, with particular emphasis on DNA synthesis 
in the irradiated and the first postirradiation generations. Using fiber 
autoradiography and isopycnic banding, inhibition of synthesis will 
be analyzed in terms of replicon initiation inhibition in HeLa S3, 
EMT6, and other cells. Comparisons will be made with the inhibi- 
tion caused by bromodeoxyuridine photolysis with 313 nm radiation. 
Caffeine-mediated suppression of the inhibition will be examined 
further. The relation between inhibition and cell killing will be 
sought. The effects of various metabolic inhibitors, including caf- 
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feine and its analogs, as well as other inhibitors of DNA synthesis, 
will be examined in irradiated cells, in further study of x-ray-induced 
potentially lethal damage. 
Keywords: x radiation; irradiation; cell cultures; tumor cells; hela 
cells; biological radiation effects; cell proliferation; growth; cell 
division; dna; biosynthesis; inhibition; budr; photolysis; caffeine; ra- 
diosensitivity effects; cell killing; comparative evaluations. 

35007 DNA Repair and Recovery in the Mammalian Cell Cycle. 
Humphrey, R.M. (Texas Univ., Cancer Center, P.O. Box 20036, 
Houston, TX, 77025). Project number: 1CA-4484-21. Contract: R01- 
CA-04484-21. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding HEW. 
Related energy source: nuclear fission(75); solar(25) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

We propose an approach to studies on cell survival, mutagen- 
esis, DNA replication, repair replication, and the assessment of 
DNA damage in mammalian cells as they relate to the cell cycle. 
Our objective is to compare these parameters and develop appropri- 
ate hypothesis concerning the relationships between the cell cycle 
and cellular responses to radiation chemicals. Specifically, we will 
compare the survival and mutagenic responses as a function of the 
cell cycle phase in response to uvl, uvl-like chemicals, x-rays, and x- 
ray-like chemicals; determine the cell cycle dependence of radiation 
and chemical DNA damage recognized by damage specific enzymes; 
and investigate ultraviolet light-irradiated GI-phase cells for uvl- 
specific DNA synthesis that may be involved in the bypass of DNA 
damage and to compare the uvl-specific synthesis with that induced 
by selected chemicals. 
Keywords: dna; biological repair; biological recovery; animal cells; 
dna replication; x radiation; ultraviolet radiation; biological radiation 
effects; biological models; cell cycle. 

35008 Effect of Chemical Carcinogens on Cells In Vitro. Dia- 
mond, L. (Wistar Inst. of Anatomy and Biology, 36th and Spruce 
Sts., Philadelphia, PA, 19104). Project number: 1CA-8936-12. Con- 
tract: R01-CA-08936-12. Supported by: National Cancer Inst., Be- 
thesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(60); oil and gas(20); oil shale(20) R and 
D categories: Biological effects of pollutants in experimental systems. 

The carcinogenicity of the polycyclic aromatic hydrocarbons 
is determined by a complex interaction of many genetic and environ- 
mental factors. The objective of this proposal is to gain some 
understanding of the mechanisms of hydrocarbon-induced carcino- 
genesis by measuring in a model system, hamster embryo cell cul- 
tures, specific biological changes produced by the hydrocarbons and 
the various aspects of cell-carcinogen interaction that lead to these 
changes. The levels of aryl hydrocarbon hydroxylase activity, the 
extent of hydrocarbon metabolism, the metabolite profiles, and the 
amounts and types of hydrocarbon DNA-bound products, under 
different experimental conditions, will be compared to the frequen- 
cies of hydrocarbon-induced transformation, mutation and cytoxi- 
city. In this way, those aspects of cell-carcinogen interaction that are 
related to the induction of each of the biological effects in these cells 
will be defined. 
Keywords: chemical emuents; toxicity; carcinogenesis; carcinogens; 
in vitro; cell cultures; environmental impacts. 

35009 Effects of Radiation on Stationary Cells. Little, J.B. (Har- 
vard University, School of Public Health, 55 Shattuck Street, 
Boston, MA, 021 15). Project number: 1CA-11751-10. Contract: R01- 
CA-11751-10. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The long-term goal of this research is to gain knowledge 
about mechanisms which determine the radiosensitivity of mamma- 
lian cells, particularly stationary or very slowly proliferating cells. 
We will utilize density-inhibited plateau phase cultures of several 
different cell strains including 10T-1/2 mouse embryo cells, human 
diploid cells, and human tumor cells. Three endpoints will be stud- 
ied: cell survival, malignant transformation in vitro, and mutation 
rate. We will investigate the relationships between these cellular 
effects and try to correlate them with molecular DNA repair proc- 
esses. Several differences have been observed between the x-ray 
response of stationary and exponentially growing cells, notably in 
the ability of stationary cells to repair potentially lethal radiation 
damage (PLD). The enhancement of survival which occurs during 
PLD repair is, however, associated with enhancement of malignant 
transformation. The relationship between survival and transforma- 
tion will be studied by use of incubation at low temperature or with 
dinitrophenol, exposure to high LET and split-dose irradiation, and 
by studying uv transformation. Molecular repair processes will also 
be investigated. Cells mutant in their response to radiation and their 
DNA repair capacity will be studied. An overall objective is' to 
understand and correlate events such as repair at the molecular level 
with cellular effects such as survival, malignant transformation, and 
mutation. 

Keywords: animal cells; radiosensitivity; x radiation; biological radi- 
ation effects; biochemical reaction kinetics; biological repair; mice; 
man; tumor cells; embryos; dna; survival curves; carcinogenesis; 
biological models. 

35010 Unsaturated Polyolefins and Hydrocarbon Carcinogenesis. 
Paquette, L.A. (Ohio State University, School of Math and Physical 
Science, 164 W. 17th Avenue, 102 Administration Building, Colum- 
bus. OH. 432 10). Proiect number: ICA-12 11 5-9. Contract: ROI-CA- 
12115-09. ~u~dor t ed -by :  National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

Work in progress is rather equitably divided between the 
development of synthetic approaches to chiral cyclic polyolefins and 
search for knowledge concerning the chemistry of singlet oxygen 
and its mechanism of action. Since early success has been realized in 
preparing optically active cyclooctatetraenes of known absolute 
configuration, further extension of these endeavors is planned to 
establish scope and limitations. With our recent expeditious synthesis 
of hepatalene from naphthalene completed, the preparation of benzo 
fused derivatives in optically stable form is planned. In addition, the 
ene reaction of singlet oxygen with a variety of new substrates, 
principally vinyl silanes, is being studied. Stereoelectronic control of 
its (4 plus 2) addition to specially constructed dienes is also begin- 
ning to prove informative. 
Keywords: polycyclic aromatic hydrocarbons; synthesis; naphtha- 
lene;, condensed aromatics; oxygen; biochemical reaction kinetics; 
carc~nogenesis. 

35011 Radiation Injury in Subpopulations of Lymphocytes. An- 
derson, R.E. (New Mexico Univ., School of Medicine, University 
Hill NE, Albuquerque, NM, 87 13 1). Project number: 1CA-13805-7. 
Contract: ROI-CA-13805-07. Supported by: National Cancer Inst., 
Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in exfrimental systems. 

Among the properties t at d~s t~ngu~sh  thymus-derived (T) 
from bone marrow-derived (B) lymphocytes are specific receptor 
sites, homing patterns in lymphoid tissues, traffic in the intact host, 
the topographical appearance of the cell surface, and responses to 
specific mitogens. Investigations to date suggest that most, if not all, 
subpopulations of lymphocytes differ in radiosensitivity. Thus: (1) 
irradiated B cells placed in tissue culture survive less well than T 
cells; (2) the capacity of irradiated cells to traffic in normal fashion is 
inhibited at lower dose levels for B than T cells; (3) after whole body 
exposure to 800 rads, a proportionately greater number of T than B 
cells are mobilized via thoracic duct cannulation; (4) T and B cells 
activated to appropriate mitogens or antigens in vivo or in vitro are 
more resistant than their non-activated counterparts to radiation- 
induced interphase cell death; (5) suppressor T cells appear to be 
more radiosensitive than helper T cells; (6) B cells demonstrate 
radiation-induced morphologic alterations at lower dose levels than 
do T cells; (7) cortisone-sensitive T and B lymphoid cell lines are 
more radiosensitive than cortisone-resistant cell lines; and (8) a 
subpopulation of cytotoxic T cells is very resistant to radiation 
injury. The purpose of this project is twofold: (1) to expand the 
above observatiol~s on radiosensitivity of defined populations of 
lymphocytes; and (2) to define the physical-chemical basis of these 
differences in radiosensitivity and thereby gain a better understand- 
ing of the pathogenesis of,radiation-induced interphase death of 
lymphocytes. 
Keywords: radiation injuries; lymphocytes; radiosensitivity; dynamic 
function studies; morphologyi chemical composition; immunology; 
ionizing radiations; bioloaical radiation effects; cell killinn: biochemi- -. 
cal reaction kinetics. - 
35012 Radiation In Vitro and Mammary Cell Survival and Neo- 
plasia. Clifton, K.H. (Wisconsin Univ., 500 Lincoln Dr., Madison, 
WI, 53706). Project number: 1CA-13881-7. Contract: KOl-CA-13881- 
07. Supported by: National Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The continuing goal of this project is to gain quantitative 
information on the number, nature, and acute radiation response of 
the cells involved in initiation of the neoplastic process which leads 
to mammary tumors following exposure of mammary cells to ioniz- 
ing radiation in vitro, and how this process is related to the type of 
radiation, the dose, and the hormonal exposure of the cells before 
and after irradiation. The project is divided into short-term studies 
devoted to development and application of a radiation dose-mamma- 
ry cell survival assay, and to long-term carcinogenesis experiments. 
The former will be based on grafting of monodispersed mammary 
cell suspensions into the mammary tissue-free fat pads of rats which 
are primed with injected hormones and/or grafted with mammotro- 
pin-secreting pituitary tumors. Long-term studies will involve irra- 
diation of mammary cell suspensions in vitro, which will then be 
grafted in similar animals and observed for tumor development. By 
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these methods we hope to: (I) determine the total number of cells of 
the type from which the malignancy is derived and which survive 
exposure; (2) minimize the abscopal effects of irradiation; and (3) 
develop a system in which both physical and hormonal factors can 
be manipulated, before and after exposure, for study of cell survival, 
repair and neoplasia in a quantitative fashion. 
Keywords: in vitro; animal cells; biological radiation effects; ionizing 
radiations; carcinogenesis; biological models; abscopal radiation ef- 
fects; biological repair; neoplasms; survival curves; nuclear energy; 
health hazards. 

35013 Immune Surveillance in Radiation Carcinogenesis. Ander- 
son, R.E. (New Mexico Univ., School of Medicine, University Hill 
NE,  Albuquerque, NM, 87131). Project number: 1CA-14270-7. Con- 
tract: R01-CA-14270-07. Supported by: National Cancer Inst., Be- 
thesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories; Bio- 
logical effects of pollutants in experimental systems. 

Neonatal thymectomy, which inhibits maturation of select 
aspects of the immune response, renders animals more susceptible to 
the carcinogenic action of oncogenic'viruses and select chemical 
carcinogens. In man, several thymus-related immunologic deficiency 
diseases have been shown to be characterized by . a  markedly in- 
creased frequency of malignant tumors as has been chronic immuno- 
suppressive therapy. The  purpose of the proposal is threefold: (1) to 
investigate the effect of neonatal and adult thymectomy on the 
prevalence of spontaneous and radiation-related tumors in germfree 
and conventional mice; (2) to determine if the tumorigenic effects of 
radiation can be modified via reconstitution with defined populations 
of lymphocytes post-exposure; and (3) to correlate tlie above with 
the immune status of the host, particularly with respect to the 
number of recirculating T cells mobilizable via thoracic duct"cannu- 
lation. Other methods of evaluation include: temporal evaluation of 
the immunologic capabilities of thymic-dependent lymphocytes from 
each experimental group including evaluation of relative numbers of 
suppressor and helper cells; morphologic evaluation of all deaths to 
include histologic evaluation of tumors; and age-specific death rate 
from neoplasms. 
Keywords: carcinogenesis; radioinduction; immunology; radiation in- 
juries; neonates; neoplasms; biological radiation effects; mice; ioniz- 
ing radiations; lymphocyies; radiosensitivity effects; thymectomy; 
immune reactions; germ-free animals. 

35014 Tritium Damaged Mammalian Cells In Vitro. Burki, H.J. 
(Lawrence Berkeley Lab., Berkeley, CA, 94720). Project number: 
1CA-14310-7. Contract: R01-CA-14310-07. Supported by: National 
Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(50); nuclear fusion(50) R and D 
categories: Biological effects of pollutants in experimental systems. 

Mouse leukemic cells (L5178Y), human cells (HeLa), and 
several types of Chinese hamster cells will be labeled with precur- 
sors of D N A  containing tritium, 14-C, 125-1, Br, o r  tritiated precur- 
sors of protein and RNA, and then cooled to 4 degrees C o r  frozen 
to -196 degrees C to accumulate damage due to tritium and other 
isotope disintegration. After suitable time intervals, the reproductive 
ability, amout of chromosome damage, and induction of mutations 
will be measured. The  efficiency of cellular inactivation and induc- 
tion of genetic damage will be compared for damage accumulated in 
various subnuclear regions. These experiments are designed to study 
regions within the mammalian cell nucleus where isotopic decay 
appears to be most critical in the induction of reproductive death, 
chromosonle damage, and mutations. We are particularly interested 
in the D N A  which replicates in the cell cycle, as well as tritium 
damage in satellite DNA. T w o  other experimental parameters--the 
time in the cycle of the acc~rmulation of damage, and the quality and 
the repairability of the damage that is formed--will also be studied. 
The  results of these studies may provide: (1) information on the basic 
mechanisms which lead to the inactivation of proliferative ability 
and mutagenesis of mammalian cells and the .induction of chromo- 
some aberrations, and (2) quantitative estimates of the relative haz- 
ards to the population from environmental tritium. 
Keywords: animal cells; in vitro; tritium compounds; leukemia; hela 
cells; human populations; lungs; ovaries; bone marrow; carbon 14 
compotinds; iodine 125; bromine; proteins; dna; labelled compounds; 
biochemical reaction kinetics; chromosomal aberrations; nuclear 
power plants;.environmental impacts; radiation hazards; radionuclide 
kinetics; genetic radiation effects. 

35015 Radiation-Induced Modifications in Protein Synthesis. 
Oleinick, N.I. (Case Western Reserve University, School of Medi- 
cine, 2109 Adelbert Rd., Cleveland, OH, 44106). Project number: 
1CA-15378-6. Contract: R01-CA-15378-06. Supported by: National 
Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems.. . 

The objectives of the research are to relate: ( I )  the molecular 
damage produced by ionizing radiation in D N A  to the impairment of 
firnctinn of the DNA,  and (2) the removal of that damage and the 
subsequent recovery of function to metabolic repair systems depend- 

ent upon protein synthesis. Ribosomal RNA (rRNA) synthesis on 
the extrachromosomal rDNA gene copies in tetrahymena and on the 
amplified chromosomal r D N A  gene copies in mammalian cells pro- 
i ides  a unique model system for defining the coordinated structural 
and functional modifications of irradiated genetic material and its 
repair within the eukaryotic cell. We have already determined that 
rRNA synthesis is inhibited by gamma radiation and subsequently 
recovers. The  rDNA will be isolated from the irradiated cells during 
and after the period of inhibition, and strand-breaks, alkali-labile 
sites, enzyme-sensitive sites, and base damage measured. Chemical 
sensitizers and protecting agents will be used to identify the types of 
damage leading to impaired genetic function, and conditions which 
inhibit enzymatic reactions in general o r  protein synthesis in particu- 
lar will be imposed to assess the presence or absence of metabolic 
repair systems which d o  or  d o  not depend upon protein synthesis. 
Keywords: proteins; biosynthesis; biological radiation effects; metab- 
olism; dna; biological repair; carcinogenesis; biological models. 

35016 Cytochrome P450, Chemical Carcinogenesis 
Benzo(a)pyrene. Jefcoate, C.R. (Wisconsin Univ., School of Medi- 
cine, 307 North Charles Street, Madison, WI, 53706). Project 
number: 1CA-16265-5. Contract: R01-CA-16265-05. Supported by: 
National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

One form of cytochrome P450 from 3-methylcholanthrene- 
treated rat liver, P45O-reductase and epoxide hydratase have each 
been purified to homogeneity, and metabolism of benzo(a)pyrene 
(BP) has been reconstituted with these component enzymes. UDP- 
glucuronic acid via action of UDPGA-glucuronyl transferase effects 
enhancement (2.5 times) of the formation of BP-7,8 dihydrodiol 9,10 
oxides from BP and the ensuing modification of DNA. This activa- 
tion is due to removal via conjugation'mechanisms of BP-quinones 
which are potent non-competitive inhibitors of BP-metabolism and, 
more potently, BP-7,8 dihydrodiol metabolism. Metabolism of BP in 
hepatocytes from MC-treated rats resulted in modification of D N A  
which was highly dependent both on the amount of added E P  and 
the medium. Modifications of guanine by BP-dihydrodiol epoxides 
was only detectable at BP concentrations of 15 micromoles with a 
cell concentration of 10 to the 6th power/ml. A t  60 micromole BP, 
modification increased 10 times. Modification was 4 times greater in 
L15 medium than in Krebs-Ringer bicarbonate buffer. Modification 
of D N A  by BP-phenol metabolies was only observed when free-SH 
groups were depleted by diethyl maleate. Products from BP-metabo- 
lism in 10 T1/2 mouse fibroblasts (transformed by BP) were indistin- 
guishable from thoe in C V P  mouse fibroblasts (non-transformed). 
Metabolic rate and cytochrome P450 were higher in 10 T1/2 cells 
and increased (hydrocarbon-induced) during log phase growth read- 
ing a maximum at confluence. 
Keywords: benzopyrene; rats; carcinogenesis; biochemical reaction 
kinetics; 3-methylcholanthrene; metabolism; toxicity; animal cells. 

35017 Carcinogen--DNA Complexes: Structure and Interactions. 
Clarke, R.H. (Boston University, School of Liberal Arts, 755 Com- 
monwealth Ave., Boston, MA, 02215). Project number: 1CA-17922- 
3-1. Contract: 'R01-CA- 17922-035 1. Supported by: National Cancer 
Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The  overall goal of the research programs is to  detail the 
geometry of complexes of polycyclic hydrocarbons bound to D N A  
and to elucidate the intermolecular interactions which stabilize these 
complexes, using the newly developed techniques of optically de- 
tected magnetic resonance. Our experiments focus on complexes 
with polycyclic hydrocarbons which have been postulated to be 
actively involved in carcinogenic activity and which may be of 
importance in elaborating mechanisms of chemical carcinogenesis at 
the'molecular level. 
Keywords: carcinogens; complexes; dna; polycyclic aromatic hydro- 
carbons; magnetic resonance; biochemistry; molecular structure; car- 
cinogenesis; thermodynamic activity. 

35018 Mechanisms of Carcinogenesis in Cell Cultures. Bertram, 
J.S. (Roswell Park Memorial Institute, 666 Elm St., Buffalo, NY, 
14263). Project number: 1CA-18197-3. Contract: R01-CA-18197-03. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
UFW ..- ... 
Related energy source: Coal(40); nuclear fission(40); solar(20) R and 
D categories: Biological effects of pollutants in experimental systems. 

The  proposed research is concerned with the mechanism by 
which chemical and physical carcinogens induce malignancy in 
vitro. In particular, it is proposed to,investigate: (1) the cell cycle 
specificity for malignant transformation of two groups of carcino- 
gen; (2) the potential of certain clinically useful drugs, which appear 
to  inhibit D N A  repair, to modify the carcinogenic response to the 
carcinogens; (3) the biochemical mechanism. of action of the com- 
pounds actinomycin D, caffeine, chloroguine, and adriamycin; and 
(4) activity of natural and synthetic retinoids in inhibiting malignant 
transformation. 
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Keywords: x radiation; ultraviolet radiation; irradiation; in vitro; cell 
cultures; animal cells; biological radiation 'effects; carcinogenesis; 
actinomycin; caffeine; organic chlorine compounds; quinolines; an- 
tineoplastic drugs; biological effects; radiosensitivity effects; nitroso 
compounds; guanidines; organic fluorine compounds; amines; bio- 
chemical reaction kinetics; cell cycle. 

35019 Synthesis, Photochemistry and Thermochemistry of Arene 
Oxides. Griffin, G.W. (Louisiana State University, School of Sci- 
ence, New Orleans, LA, 70122). Project number: 1CA-18346-4. Con- 
tract: R01-CA-18346-0351. Supported by: National Cancer Inst., Be- 
thesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

Our future goals include: (1) extension of our successful 
efforts to achieve direct routes to K-region arene oxides, including 
those bearing oxiranyl rings flanked by substituents; (2) expansion of 
our program in the area of oxygen transfer reactions to nitrogen 
,bases and sulfur compounds and definition of the scope and mecha- 
nism and the possible significance of this process in chemical car- 
cinogenesis; (3) investigation of the photochemical properties of 
arene oxides--in particular their photoarrangement to oxepins as well 
as photoreaction with nucleophiles and the significance of these 
reactions in the solar induction of skin cancer; (4) synthesis of radio- . 
labeled oxiranes such as 9-14C, 10-phenanthrene oxide using stand- 
ard ground state and photochemical reactions to prepare the labeled 
phenanthrene which may be oxidized to 9-14C, 10-phenathrene 
oxide for utilization in the assay of the enzyme hydratase; (5) 
continued cooperation with Professors Mary and Joseph Arcos on 
the structural elucidation of rat metabolites such as derived from the 
hepatic carcinogen dioxane--present efforts are concentrated on the 
properties of 2,3,4,5-tetrachlorodioxanes which, based on dichloro 
analogs, could be highly mutagenic and/or carcinogenic; and (6) 
comparison of rat metabolites of naphthalene (the simplest PNAH) 
with hydrolysis products of anti-l,2:3,4-naphthalene dioxide obtained 
during the course of our direct oxide studies. 
Keywords: carcinogenesis; heterocyclic compounds; organic oxygen 
compounds; chemical preparation; photochemistry; organic chlorine 
compounds; polycyclic aromatic hydrocarbons; rats; metabolites; 
biological pathways. 

35020 3-D Fluorometric Analysis of Hydrocarbon Metabolites. 
Rho, J.H. (University of Southern California, School of Medicine, 
2025 Zonal Ave., Los Angeles, CA, 90033). Project number: ICA- 
19974-3. Contract: R01-CA-19974-03. Supported by: National Cancer 
Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

We propose to investigate the nature and relative abundance 
of polycyclic aromatic hydrocarbons (PAH) metabolites formed by 
the microsomal enzymes of various cell lines, and their subsequent 
binding to chromosomal proteins, DNA, and RNA. The products of 
hydrocarbon metabolism will be isolated by chromatographic sepa- 
ration and identified by a unique and exquisitely sensitive fluores- 
cence technique which permits three-dimensional fiuore~cence fin- 
gerprinting. Both activation and emission spectra for the metabolites 
will simultaneously be recorded. The specific binding of PAH both 
at the macromolecular component level and also at the progressively 
higher organization levels of chromatin will be investigated. By use 
of cell lines which are highly transformable and nontransforming 
control cells we will determine the extent to which cellular transfor- 
mation is induced by the specific binding of carcinogenic PAH 
metabolites to the chromosomal constituents. 
Keywords: polycyclic aromatic hydrocarbons; metabolites; fluores- 
cence spectroscopy; dna; rna; carcinogenesis; carcinogens; biochemi- 
cal reaction kinetics; animal cells; cell cultures. 

35021 Reactive Heterocyclics--Cancer and Biomechanism. Ras- 
tetter, W.H. (Massachusetts Institute of Technology, School of 
Science, 77 Massachusetts Ave., Cambridge, MA, 02139). Project 
number: 1CA-20574-3. Contract: R01-CA-20574-03. Supported by: 
National Cancer 'Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The synthesis of reactive epoxides of the arene oxide and 
oxepin class will be carried out. Nucleophilic additions to these 
reactive classes of epoxides will be studied in relation to the carcino- 
genic activation of polycyclic aromatic hydrocarbons, and in rela- 
tion to the total synthesis of antiviral agents potentially useful in the 
treatment of virally caused cancer. Model systems will be studied to 
mimic the mechanism of carcinogenic activation of polycyclic aro- 
matic hydrocarbons and the mechanism of similar oxidative transfor- 
mations by the flavin cofactored monooxygenases. Reactive crown 
ethers, macrocyclic reagents capable of both complexing and react- 
ing selectively with substrates in nonpolar media, will be used in 
mechanistic and synthetic studies. These will include further studies 
of the mechanism of action of flavins in enzyme oxidation systems 
and the development of an efficient and general macrolide synthesis. 

Keywords: epoxides; synthesis; polycyclic aromatic hydrocarbons; 
carcinogenesis; biochemical reaction kinetics; biological models; en- 
zymes. 

35022 Role of Mutagenesis in Chemical Carcinogenesis. Maher, 
V.M. (Michigan State University, Soil Science Building, East Lan- 

' sing, MI, 48824). Project number: 1CA-21247-4. Contract: ROI-CA- 
21247-04. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: ~oal(40); oil and gas(35); solar(25) R and D 
categories: Biological effects of pollutants in experimental systems. 

The fundamental purpose of this research is to examine the 
effect of DNA repair on the induction of mutations by selected 
carcinogenic agents in normal human cells and in cells derived from 
persons with genetic predisposition to cancer (classical and variant 
XP's; ataxiatelangiectasia; Fanconi's anemia, etc.). We will: (1) inves- 
tigate the effect of DNA excision repair processes acting on chemi- 
cal agents induced uv-like repair, gamma-ray-like repair, cross-links, 
etc.; (2) determine the effect of DNA post-replication repair of such 
damage; and (3) determine, using radioactively-labeled carcinogens 
and sensitive biochemical techniques, the number and kinds of 
DNA-carcinogen adducts that correlate with the induction of muta- 
tions in these.cells. As a corollary, we will: (4) compare the effects of 
simulated sunlight with those found for 254 nm; and (5) compare the 
effects of carcinbgens in human epithelial cells with those observed 
in fibroblasts. 
Keywords: carcinogenesis; mutagenesis; correlations; xp cells; somat- 
ic cells; mutations; dna; biological repair; hereditary diseases; car- 
cinogens; chemical reactions; tracer techniques; ultraviolet radiation; 
comparative evaluations; mutations; oncogenic transformations. 

35023 Modification of X-Ray Induced Damages in Phage T4. 
Wallace, S.S. (New York Medical College, School of Medicine, 
Valhalla, NY, 10595). Project number: 1CA-21342-4. Contract: R01- 
CA-21342-04. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The enzymes responsible for repairing 'DNA damage.also 
function in several biologically significant pathways such as DNA 
replication, genetic recombination, and mutation fixation; and are 
thus directly implicated in the oncogenic process. Not only is little 
known about the repair of radiation-induced damages in DNA, but 
the chemical nature of these damages remains to be elucidated. The 
proposed research will be undertaken in an effort to define the 
molecular mechanisms involved in the repair to x-ray-induced dam- 
ages in DNA using T4 bacteriophage and its Escherichia coli host as 
model systems. T o  this end, the DNA synthetic patterns of the 
recombinational repair deficient T4 x and y mutants have been 
examined, and the existence of aberrant DNA replicative interme- 
diates established. An attempt will be made to isolate the products of 
the x and y genes by a complementation assay. Further, the E. coli x- 
ray endonuclease will be purified, and its properties delineated. 
Lastly, irradiated phage DNA will be repaired in vitro by purified 
enzymes of known specificities and assayed for biological activity by 
transformation or transfection. 
Keywords: x radiation; irradiation; escherichia coli; biological radi- 
ation effects; bacteriophages; dna replication; gene recombination; 
genetic radiation effects; mutations; radioinduction; dna; strand 
breaks; biological repair; biological pathways; biochemical reaction 
kinetics; nucleases; enzyme activity; carcinogenesis. 

35024 Carcinogenic, Mutagenic, and Cytotoxic Mechanism 
(DMBA). Witiak, D.T. (Ohio State University, Office of Medical 
Affairs, 190 W. Oval Drive, 102 Administration Bldg., Columbus, 
OH, 432 10). Project number: 1CA-2 137 1-3. Contract: R01 -CA-2 137 1- 
03. Supported by: National Cancer Inst., Bethesda, M D  (USA). 
Funding: HEW. . 
Related enerav source: Coal(25): oil and nas(25): nuclear fission(50) R 
and D categories: ~ iolo~ic 'a l  effects o f  pollutants in experimental 
systems. 

It is our primary goal to elucidate the specific deoxynucleo- 
side.-hydrocarbons responsible for the biological (cytotoxic, muta- 
genic, carcinogenic) effects of 7, 12-dimethylbenz(a) athracene 
(DMBA) and selected DMBA derivatives. Utilizing 14C labeled 
DMBA and related derivatives of high specific activity, we will 
compare the DN-HC profile of each of these co'mpounds with one 
another. The differential rate of removal of the various DN-HC 
compounds will be determined and compared with their respective 
biological effects. Non-label derivatives will be utilized to access the 
ability of these compounds to induce DNA damage. We will further 
utilize selected repair deficient mutants of human fibroblast cell 
cultures in order to characterize these mutants and the forms of 
repair involved in removal of DMBA-induced DNA damage. In 
order to perform .these studies it is necessary that we be able to 
detect one molecule in 20,000. It is of major importance' therefore 
that radiolabeled DMBA (14C) of high specific activity be em- 
ployed. 
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Keywords: condensed aromatics; hydrocarbons; mutagenesis; car- 
cinogenesis; toxicity; carbon 14 compounds; fibroblasts; cell cultures; 
dna; strand breaks; biological repair; biochemical reaction kinetics; 
carcinogens. 

35025 Metabolism of 3-Methylcholanthrene in Liver and Lung. 
Stoming, T.A. (Medical College of Georgia, School of Medicine, 
1459 Gwinnett St., Augusta, GA, 30902). Project number: ICA- 
21481-3. Contract: R01-CA-21481-03. Supported by: National Cancer 
Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Considerable evidence has been accumulated which indicates 
that the ultimate carcinogens of polycyclic aromatic hydrocarbons 
(PAHs) are diol-epoxides. In order to gain additional insight into the 
mechanism of activation of PAHs, we propose to study the metabo- 
lism of 3-methylcholanthrene (3-MC). No diols of this compound 
have yet been isolated which would support the diol-epoxide theory. 
The aims of the proposed research are to: (1) identify all primary 
metabolites of 3-MC; (2) compare the primary metabolites of 3-MC 
to the known metabolites of other carcinogenic hydrocarbons and 
determine if a common pathway for activation exists; (3) compare 
the levels of the primary metabolites of 3-MC from the livers and 
lungs of susceptible and resistant strains of mice to establish if the 
formation of a certain metabolite is related to susceptibility; and (4) 
determine if there is a relationship between lung epoxide hydrase 
levels and susceptibility to lung tumor formation. Preliminary studies 
show that high pressure liquid chromatography provides an effective 
means of separating the metabolites of 3-MC. These investigations 
are designed to increase our understanding of the mechanism of 
metabolic activation in relation to chemical carcinogenesis. 
Keywords: polycyclic aromatic hydrocarbons; metabolism;. liver; 
lungs; mice; tissue cultures; in vitro; metabolites; glycols; epoxides; 
carcinogenesis; synergism; comparative evaluations. 

35026 Radiation-Induced Thyroid Cancer. Schneider, A.B. (Mi- 
chael Reese Hospital and Medical Center, 2929 S. Ellis Avenue, 
Chicago, IL, 60616). Project number: 1CA-21518-3. Contract: R01- 
CA-21518-03. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The major objective of this research proposal is to study 
radiation-induced thyroid cancer by a coordinated program of clini- 
cal and basic endocrinological investigations. The clinical studies are 
designed to determine the current risk and continuing incidence of 
radiation-induced thyroid cancer and to evaluate methods of diagno- 
sis and medical and surgical approaches to treatment. Among those 
examined, a 31% prevalence of nodules was found, and among those 
who had surgery, a 32% rate of carcinoma was determined. Labora- 
tory studies will focus on the role of plasma thyroglobulin in the 
diagnosis of thyroid tumors. An in vitro system will be used to 
determine at what point thyroglobulin is released from the thyroid 
into the circulation. The early events in radiation-induced thyroid 
cancer formation will be studied by irradiating rat thyroid glands. 
The immediate and long term effects of radiation in causing hormon- 
al changes and tissue damage will also be determined. 
Keywords: carcinogenesis; ionizing radiations; local irradiation; head; 
neck; children; patients; radiotherapy; side effects; thyroid; delayed 
radiation effects; carcinomas; radioinduction; thyroglobulin; diagnos- 
tic uses; diagnosis; ionizing radiations; local irradiation; thyroid; rats; 
early radiation effects; carcinomas; radioinduction; ionizing radi- 
ations; local irradiation; thyroid; rats; early radiation effects; delayed 
radiation effects; hormones. 

35027 Study of Respiratory Carcinogenesis. Little, J.B. (Harvard 
University, 55 Shattuck Street, Boston, MA, 021 15). Project number: 
AN-281-6. Contract: N01-CP-33273. Supported by:. National Cancer 
Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The contractor shall: determine the role of hematite carrier 
particl;s in radiation carcinogenesis; identify doses of BP and 210-Po 
which, given individually, will result in a small but measurable 
tumor incidence; administer both BP and 210-Po simultaneously and 
sequentially to determine the synergistic action; and administer DEN 
systematically following treatment with either BP or 210-Po to 
determine possible synergism of local and systemic carcinogens. 
Keywords: polonium 210; benzopyrene; inhalation; laboratory ani- 
mals; biological radiation effects; lungs; carcinogenesis; neoplasms; 
radioinduction; radiosensitivity effects; synergism; dose-response re- 
lationships; hematite. 

35028 Study of Polycyclic Ilydrocarbon Metabolism. Watten- 
berg, L.W. (Minnesota Univ., 1305 Mayo, Minneapolis, MN, 55455). 
Project number: AN-329-6. Contract: N01-CP-33364. Supported by: 
National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Specific objectives are to determine the relationship between 
the activity and composition of the aryl hydrocarbon hydroxylase 
system and the binding of metabolites of polycyclic hydrocarbons to 
macromolecules of pulmonary structures, and to attempt to relate 
the amount of binding to the development of pulmonary neoplasia. 
In addition, it has been demonstrated that several types of antioxi- 
dants will inhibit pulmonary neoplasia resulting from administration 
of polycyclic hydrocarbons. It is hoped to achieve the elucidation of 
this inhibition. Further specific objectives are to determine the 
conditions under which inhibition occurs and to ascertain optimal 
methods of utilizing antioxidants to inhibit pulmonary neoplasia. 
Keywords: polycyclic aromatic hydrocarbons; carcinogenesis; inhibi- 
tion; hydroxylase; enzyme activity; lungs; proteins; nucleic acids; 
metabolites; neoplasms; antioxidants; response modifying factors; 
biological effects; biochemistry; metabolism; biological pathways. 

35029 Synthesis of Polycyclic Hydrocarbon Derivatives. Engel, 
J.F. (Midwest Research Institute, 425 Volker Blvd., Kansas City, 
MO, 64110). Project number: AR-540-7. Contract: N01-CP-33387. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant characterization and analysis. 

The objectives are synthesis, characterization, and radiolabel- 
ing of metabolites of polynuclear aromatic hydrocarbons. Unequivo- 
cal synthesis routes are adapted from available literature references 
and/or new routes are devised. Those compounds of greatest inter- 
est as metabolites are then radiolabeled with 14-C and/or 3-H. In 
addition conjugates, such as sulfate esters, glucuronides, and glutath- 
ione adducts, of metabolites are synthesized. Adducts of the most 
active metabolites with DNA bases are also prepared. All samples 
are distributed world-wide via the NCI Repository. 
Keywords: polycyclic aromatic hydrocarbons; metabolites; synthesis; 
labelling; carbon 14 compounds; tritium compounds; adducts; pyri- 
midines. 

35030 Radiation Response of Mammalian Cells (Hamsters). Belli, 
J.A. (Harvard University, 25 Shattuck Street, Boston, MA, 02115). 
Project number: AZ-1938-3. Contract: POI-CA-12662-080003. Sup- 
ported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is part of a broader program (CA 12662-06). This 
program project, a specialized Cancer Research Center within the 
Department of Radiation Therapy, Harvard Medical School, sup- 
ports a variety of research projects addressed to the interactions 
between the major therapeutic modalities used in the treatment of 
cancer. These are radiation, chemotherapeutic agents, and immuno- 
logic factors. The research projects span the study of these interac- 
tions at the molecular through tissue levels. Therefore, the major 
purposes of this program are to provide the focus for multi-disciplin- 
ary research directed to the improved management of human cancer 
and to establish opportunities for research collaboration between 
individuals whose major interest is oncologic medicine. 
Keywords: biological radiation effects; hamsters; radiotherapy; car- 
cinogenesis; biological models; chemotherapy; immunology; animal 
cells; neoplasms; tumor cells; radiosensitivity. 

35031 Cellular Recovery Mechanisms, DNA Repair, and Radi- 
ation Sensitization. Howardflanders, P. (Yale University, 333 Cedar 
Street, New Haven, CT, 06510). Project number: BD-534-3. Con- 
tract: POI-CA-06519-170022. Supported by: National Cancer Inst., 
Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Radiological physics research includes magnetic control of 
the dose distributions produced by high energy electron beams, 
calorimetric determination of dosimetric parameters and general 
medical physics. Laboratory investigation includes experimental ra- 
diation therapy of rodent solid tumors, radiation reaction preventive 
agents and normal tissue response, the response of vascular endothe- 
lium to ionizing radiation, NMR detection of hypoxic cells, and the 
influence of the red blood cell concentration of 2,3-diphosphoglycer- 
ate on the radiation response of the rat rhabdomyosarcoma R1112. 
Also included are: (1) enzymatic mechanisms in postreplication 
repair; (2) study of error-prone DNA repair pathways in mammalian 
cells, study of herpes virus genome structure, and site specific 
mutagenesis in gene for thymidine kinase of herpes simplex virus; (3) 
molecular mechanisms of DNA repair in E. coli, hypoxic radiosensi- 
tizers--structure-function relations and mechanisms of sensitization 
and toxicity; (4) analysis of gene function involved in genetic recom- 
bination in E. coli; (5) site directed mutagenesis and role of second- 
ary structure in gene regulation; and (6) cell proliferation in EMT6 
tumors and examination of new agents for altering the radiation 
response of solid tumors. 
Keywords: ionizing radiations; irradiation; cell cultures; animal cells; 
tumor cells; escherichia coli; biological radiation effects; dna; bio- 
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logical repair; biological pathways; biological recovery; radiosensiti- 
vity; radiosensitizers; anoxia; mutagenesis:gene recombination. 

35032 Cross-Links Between Strands Produced by Psoralen and 
Near Ultraviolet Light. Howardflanders, P. (Yale University, 333 
Cedar ritreet, New Haven, CT, 06510). Project number: BD-581-5. 
Contract: PO1 -CA-065 19- 170105. Supported by: National Cancer 
Inst., Berhesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

Radiological physics research includes magnetic control of 
the dose distributions produced by high energy electron beams and 
calorimetric determination of dosimeiric parameters - and general 
medical physics. Laboratory investigation includes experimental ra- 
diation therapy of rodent solid tumors, radiation reaction preventive 
agents and normal tissue response, the response of vascular endothe- 
lium to ionizing radiation, NMR detection of hypoxic cells, the . 
influence of the red blood cell concentration of 2,3-diphosphoglycer- 
ate on the radiation response of the rat rhabdomyosarcoma R1112. 
Also included are (1) enzymatic mechanisms in postreplication 
repair; (2) study of error-prone DNA repair pathways in mammalian 
cells, study of herpes virus genome structure, and site specific 
mutagenesis in gene for thymidine kinase of herpes simplex virus; (3) 
molecular mechanisms of DNA repair in E. coli, hypoxic radiosensi- 
tizers--str~icture-function relations and mechanisms of sensitization 
and toxicity; (4) analysis of gene function involved in genetic recom- 
bination in E. coli; (5) site directed mutagenesis and role of second- 
ary structure in gene regulation; and (6) cell proliferation in EMT6 
tumors and examination of new agents for altering the radiation 
response of solid tumors. 
Keywords: near ultraviolet radiation; neoplasms; head; hodgkins dis- 
ease; prostate; mammary glands; radiation doses; strand breaks; psor- 
alen; cross-linking; dna; biological repair; biochemical reaction kinet- 
ics; animal cells. 

35033 Study of the Release of RNA Tumor Viruses and Its 
Genetic Control. Bentvelzen, P.A. (Organization for Applied Scien- 
tific Research TNO, Lange Kleiweg 151, Rijswijk, Netherlands). 
Project number: BF-763-3. Contract: N01-CP-43328. Supported by: 
National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objectives are to: (1) determine the ubiguity of murine 
mammary tumor virus in the C57BL, BALB/c, Gr, and C3H strains 
of mice by examination of the various body organs by immuno- 
fluorescence electron-microscopy and radio-immunoassay tech- 
niques; (2) determine the influence of aging, exposure to various 
doses of x irradiation, and exposure to chemical carcinogens (i.e., 
urethane, methylcholanthrene, or dimethylnitrosamine) on the ap- 
pearance and detection of MMTV entities by testing singly and in 
various combinations; (3) study by genetic breeding experiments 
(with the above mentioned strains of mice) whether the expression of 
the types of MMTV found in these strains is governed by PRO- 
VIRAL genes and/or classical regulator genes; and (4) study the 
cellular and humoral immunological response of mice to MMTV- 
specific proteins. 
Keywords: neoplasms; viruses; rna; genetics; mammary glands; mice; 
immunology; electron microscopy; carcinogens; radioimmunoassay; 
genetic control; amines; condensed aromatics; age dependence; bio- 
logical radiation effects; x radiation. 

35034 Carcinogenesis Screening Using Cell Culture Assays. 
Sivak, A. (Arthur D. Little Inc., 15 Acorn Avenue, Cambridge, MA, 
02140). Project number: BN-404-4. Contract: N01-CP-55711. Support- 
ed by: National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (1) standardize culture techniques 
which include selection of low density clones from stock BALB/C- 
3T3, clone 31, and determination of saturation density and clone 
stability under optimal growth conditions; (2) carry out initial trans- 
formation studies with MNNG to determine optimal conditions; (3) 
carry out metabolic activation studies including measurement of 
different cell pools for water soluble metabolites from 
benzo(a)pyrene, effects of epoxyhydrase inhibitors and/or enzyme 
inducers, AAH activity of liver microsomal preparations, and toxic- 
ity of liver microsomes to cells in culture; (4) correlate criteria for 
transformation including morphological alteration in clonal and 
monolayer cultures, growth in semi-solid media, and oncogenesis in 
vivo; and (5) determine whether tumor promoters enhance yield of 
transformed clones. 
Keywords: mutagen screening; cell cultures; bioassay; metabolism; 
enzymes; morphology; cloning; benzopyrene; carcinogenesis. 

I 

35035 Radiation Carcinogenesis (Rats). Shellabarger, C.J. (Co- 
lumbia University, 630 West 168th Street, New York, NY, 10032). . 
Project number: CB-228-4. Contract: POI-CA-12536-090001. Support- 
ed by: National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 

Related energy source: nuclear fission(100) R and D categories: ~ i o -  
logical effects of pollutants in experimental systems. 

This project is part of a broader rogram (CA 12536-09).  he' 
biological effects on eukaryotic cells of  low doses of ionizing radi- 
ation are to be investigated within the framework of a biophysical 
theory. The determination of certain parameters should permit ex- 
trapolation of the dependence of cellular effects to doses too low for 
experimental determination. Modifications of the dose response 
curves by environmental factors such as oxygen tension and sensitiz- 
ing drugs are an important related objective of investigation. In 
addition to intrinsic scientific significance, the results of this research 
are of pragmatic value in radiation protection-and radiotherapy. A 
variety of radiations are to be applied, including neutrons of a wide 
range of energies, x- and gamma-rays, alpha radiation and energetic 
ions up to Z equals 18. The higher organisms irradiated will be 
principally mammals, but insects and plants are to be used in certain 
studies. The effects under investigation include carcinogenesis, cell 
transformation, chromosome aberrations and genetic impairment. 
Keywords: biological radiation effects; carcinogenesis; rats; radioin- 
duction; low dose irradiation; radiation doses. 

35036 Dependence of Chromosome Injury on Radiation Quality. 
Rossi, H.H. (Columbia University, 630 West 168th Street, New 
York, NY, 10032). Project' number: CB-230-2. Contract: POI-CA- 
12536-070005. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is part of a broader program (CA 12536-09). The 
biological effects on eukaryotic cells of low doses of ionizing radi- 
ation are to be investigated within the framewotk of a biophysical 
theory. The determination of certain parameters should permit ex- 
trapolation of the dependence of cellular effects to doses too low for 
experimental determination. Modifications of the dose response. 
curves by environmental factors such as oxygen tension and sensitiz- 
ing drugs are an important related objective of investigation. In 
addition to intrinsic scientific significance, the results of this research 
are of pragmatic value in radiation protection and radiotherapy. A 
variety of radiations are to be applied, including neutrons of a wide 
range of energies, x- and gamma-rays, alpha radiation and energetic 
ions up to Z equals 18. The higher organisms irradiated will be 
principally mammals, but insects and plants are to be used in certain 
studies. The effects under investigation include carcinogenesis, cell 
transformation, chromosome aberrations and genetic impairment. 
Keywords: chromosomal aberrations; radioinduction; animal cells; 
ionizing radiations; low dose irradiation; biological radiation effects. 

35037 X-Ray Cell Transformation of Rat and Hamster Embryos. 
Borek, C. (Columbia University, 630 West 168th Street, New York, 
NY, 10032). Project number: CB-233-4. Contract: POl-CA-12536- 
090009. Supported by: National Cancer Inst., Bethesda, M D  (USA). 
Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is part of a broader program (CA 12536-09). The 
biological effects on eukaryotic cells of low doses of ionizing radi- 
ation are to be investigated within the framework of a biophysical 
theory. The determination of certain parameters should permit ex- 
trapolation of.the dependence of cellular effects to doses too low for 
experimental determination. Modifications of the dose response 
curves by environmental factors such as oxygen tension and sensitiz- 
ing drugs are an important related objective of investigation. In 
addition to intrinsic scientific significance, the results of this research 
are of pragmatic value in rdiation protection and radiotherapy. A 
variety of radiations are to be applied, including neutrons of a wide 
range of energies, x- and gamma-rays, alpha radiation and energetic 
ions up to equals 18. The higher organisms irradiated will be 
principally mammals, but insects and plants are to be used in certain 
studies. The effects under investigation include carcinogenesis, cell 
transformation, chromosome aberrations and genetic impairment. 
Keywords: rats; hamsters; embryos; low dose irradiation; biological 
radiation effects; x radiation; animal cells; tran'sformations; teratogen- 
esis; radioinduction. 

35038 Radiation Cytogenetics (Plants). Geard, C.R. (Columbia 
University, 630 West 168th Street, New York, NY, 10032). Project 
number: CB-234-4. Contract: POI-CA-12536-090011. Supported by: 
National Cancer Inst.;Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is part of a broader program (CA 12536-09). The 
biological effects on eukaryotic cells of low doses of ionizing radi- 
ation are to be investigated within the framwework of a biophysical 
theory. The determination of certain parameters should permit ex- 
trapolation of the dependence of cellular effects to doses too low for 
experimental determination. Modifications of the dose. response 
curves by environmental factors such as oxygen tension and sensitiz- 
ing drugs are an important related objective of investigation. In 
addition to instrinsic scientific significance, the results of this re- 
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search are of pragmatic value in radiation protection and radiothera- 
py. A variety of radiations are to be applied, including neutrons of a 
wide range of energies, X- and gamma-rays, alpha radiation and 
energetic ions up to Z equals 18. The higher organisms irradintcd 
will be principally mammals, but insects and plants are to be used in 
certain studies. The effects under investigation include carcinogene- 
sis, cell transformation, chromosome aberrations and genetic impair- 
ment. 
Keywords: alpha particles; protons; deuterons; synchronous cultures; 
hamsters; cell cycle; chromosomal aberrations; biological radiation 
effects; gamma radiation; let; radioinduction. 

35039 Experimental Radiation Skin Carcinogenesis (Rats, Mice). 
Albert, R.E. (New York University, 550 1st Avenue, New York, 
NY, 10016). Project number: CB-403-4. Contract: P30-CA-13343- 
070012. Supported by: National Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in ex erimental systems. 

This project is part of a broader program (%A 13343-07). The 
proposal seeks continued support for a NCI Center Grant entitled 
Research in Environmental Cancer. This Center Grant provides 
core support for the Institute in the area of cancer research including 
partial salary support for professional staff, developmental funds, and 
limited support for items of shared equipment and central services. 
The research and teaching program in cancer at the Institute has the 
broad objectives of identifying environmental causes of cancer and 
developing methods for the control of carcinogenic hazards. The 
program is interdisciplinary in character and ranges from studies at 
the subcellular level on mechanisms of action to whole animal, 
epidemiological and environmental studies. This NCI Center Grant 
on Research in Environmental Cancer is complementary to the 
larger National Institutes of Environmental Health Sciences Center 
Grant, Research in Environmental Health Sciences, and serves to 
strengthen the Institute's Program in cancer. The activities of the 
Institute in the area of environmental cancer are included as one of 
the divisions of the NYU Cancer-Center although funding for this 
purpose is provided solely through the present grant. 
Keywords: biological radiation effects; neoplasms; skin; rats; mice; 
preventive medicine; radioinduction; carcinogenesis. 

35040 Evaluating Exposure of Miners to Radon with Lead-210. 
Wrenn, M.E. (New.York University, 550 1st Avenue, New York, 
NY, 10016). Project number: CB-408-2. Contract: P30-CA-13343- 
070017. Supported by: National Cancer Inst., Bethesda, MD (USA). . . 
Funding: .HEW. - 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Health ~rotection. safety. and industrial hveiene. 

This project i6 part of a broader program (CA f3343-05). The 
proposal seeks continued support for a NCI Center Grant entitled 
Research in Environmental Cancer. This Center Grant provides 
core support for the Institute in the area of cancer research including 
partial salary support for professional staff, developmental funds, and 
limited support for items of shared equipment and central services. 
The research and teaching program in cancer at the Institute has the 
broad objectives of identifying environmental causes of cancer and 
developing methods for the control of carcinogenic hazards. The 
program is interdisciplinary in character and ranges from studies at 
the subcellular level on mechanisms of action to whole animal, 
epidemiological and environmental studies. This NCI Center Grant 
on Research in Environmental Cancer is complementary 'to the 
larger National Institutes of Environmental Health Sciences Center 
Grant, Research in Environmental Health Sciences, and serves Po 
strengthen the Institute's program in cancer. The activities of the 
Institute in the area of environmental cancer are included as one of 
the divisions of the NYU Cancer Center although funding for this 
purpose is provided solely through the present grant. 
Keywords: neoplasms; preventive medicine; miners; carcinogenesis; 
animal cells; epidemiology; radon; lead 210. 

35041 Tumor Cell Radiobiology (Mice). Maruyama, Y. (Ken- 
tucky Univ., Limestone and Euclid, Lexington, KY, 40506). Project 
number: CB-714-4. Contract: POI-CA-17786-050002. Supported by: 
National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is part of a broader program (CA 17786-05). The 
aim of the research to be conducted under the proposed program is 
directed toward a better understanding of basic radiation and tumor 
biology with single cell systems, animal and tumor systems, tumor 
detec7:on and scaging research, and applied research in human 
cancer and radiotherapeutic problems. The Radiation Oncology 
Program utilizes the patient population of this region for study and 
attempts to coordinate and combine the efforts of the laboratory 
with those of the clinic. We will conduct long-term multi-disciplin- 
ary programs in cancer treatment as well as cancer biomedical 
research, both applied and fundamental. This program's goals are to 
develop through research means to cure patients who develop 
cancer, to provide maximum palliation to patients not cured, to 

control the progress of disease and to assess the extent and localiza- 
tion of lesions by isotopic diagnostic tests. 
Keywords: mice; tumor cells; radiobiology; biological models; radio- 
thcrnpy. 

35042 Modification of Radiation Effects (Mice). Utley, J.F. 
(Kentucky Univ., Limestone and Euclid, Lexington, Ky, 40506). 
Project number: CB-715-4. Contract: POI-CA-17786-050003. Support- 
ed by: National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is part of a broader program (CA 17786-05). The 
aim of the research to be conducted under the proposed program is 
directed toward a better understanding of basic radiation and tumor 
biology with single cell systems, animal and tumor systems, tumor 
detection and staging research, and applied research in human 
cancer and radiotherapeutic problems. The Radiation Oncology 
Program utilizes the patient population of this region for study and 
attempts to coordinate and combine the efforts of the laboratory 
with those of the clinic. We will conduct long-term multi-disciplin- 
ary programs in cancer treatment as well as cancer biomedical 
research, both applied and fundamental. This program's goals are to 
develop through research means to cure patients who develop 
cancer, to provide maximum palliation to patients not cured, to 
control the progress of disease and to assess the extent and localiza- 
tion of lesions by isotopic diagnostic tests. 
Keywords: mice; biological radiation effects; biological repair; tumor 
cells; radiosensitivity effects; radiotherapy; radiosensitivity. 

35043 Effects of High Energy Neutron Sources in Tissue-Like 
Media. Laughlin, J.S. (Sloan-Kettering Institute for Cancer Re- 
search, 410 E. 68th St., New York, NY, 10021). Project number: CC- 
323-3. Contract: P30-CA-08743-145506. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is part of a broader program (CA 08748-12). The 
grant is to provide core support for the research program of the 
Sloan-Kettering Institute through provision of: salaries and benefits 
for essential scientific and administrative personnel; facilities, such as 
animal maintenance, secretarial services, etc., required by many 
laboratories; consultant services; renovations, and initial funding for 
new developmental programs. 
Keywords: laboratory animals; maintenance; mass rearing; financing; 
manpower; biological radiation effects; research programs. 

35044 Effects of Neutrons on Hypoxic HeLa Cells. Laughlin, 
J.S. (Sloan-Kettering Institute for Cancer Research, 410 E. 68th St., 
New York, NY, 10021). Project number: CC-329-3. Contract: P30- 
CA-08748-145514. Supported by: National Cancer Inst., Bethesda, 
MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is part of a broader program (CA 08748-12). The 
grant is to provide core support for the research program of the 
Sloan-Kettering.Institute through provision of: salaries and benefits 
for essential scientific and administrative personnel; facilities, such as 
animal maintenance, secretarial services, etc., required by many 
laboratories; consultant services; renovations, and initial funding for 
new developmental programs. 
Keywords: hela cells; neutron beams; biological radiation effects; 
radiosensitivity; radiosensitivity effects; anoxia. 

35045 Production of Oncogenic Purine N Oxides by Ionizing 
Radiation. Brown, G.B. (Sloan-Kettering Inst. for Cancer Research, 
410 East 68th Street, New York, NY, 10021). Project number: CC- 
389-3. Contract: P30-CA-08748-145720. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is part of a broader program (CA 08748-12). The 
grant is to provide core support for the research program of the 
Sloan-Kettering Institute through provision of: salaries and benefits 
for essential scientific and administrative personnel; facilities such as 
animal maintenance, secretarial services, etc., required by many 
laboratories; consultant services; renovations; and initial funding for 
new developmental programs. 
Keywords: purines; oxides; ionizing radiations; chemical radiation 
effects; radiation chemistry; carcinogenesis; carcinogens. 

35046 Cellular Radiobiology (Human, Hamsters). Rubin, P. 
(University of Rochester, 601 Elmwood Ave., Rochester, NY, 
14627). Project number: CC-613-3. Contract: POI-CA-I 105 1-1 10065. 
Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

This project is part of a broader program (CA 11051-09A1). 
The Clinical Radiation Research Center (CRRC) programs consti- 
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tute the major inestigative activities of the Division of Radiation 
Oncology of the University of Rochester Cancer Center (URCC). 
The unique aspect of the CRRC and the URCC is the integration of 
research in the clinical sphere and the laboratory setting. The 
Radiation Oncology Clinical Investigative Program of the CRRC 
utilizes the laboratory to model and simulate clinical problems to 
better understand the pathophysiologic effects of irradiation in 
humans with malignant disease. The Radiobiology and Biophysics 
Program investigates methods for combining radiation and other 
modalities for effective cell killing by the use of tumor models in 
vitro and in vivo. When promising results are found in the labora- 
tory, pilot protocols are written and implemented in the University 
of Rochester Medical Center through the collaboration of the Divi- 
sions of Radiation and Medical Oncoloev. The Radiation Phvsics 
Program provides special support for throther programs and con- 
ducts its own research in treatment planning, developing clinical 
guidelines, mathematical optimization, and applying C T  scanning 
imagery. Personnel and programs interact at different levels and 
combine efforts in various theme projects such as combined modality 
treatment of brain tumors, radiosensitizers, and bone marrow regen- 
eratlon. 
Keywords: human populations; hamsters; man; radiobiology; animal 
cells; biological radiation effects; carcinogenesis; radiotherapy; ra- 
diosensitivity. 

35047 Application of Crystallographic Techniques. Glusker, J.P. 
(Inst. for Cancer Research, 7701 Burholme Avenue, Philadelphia, 
PA, 191 11). Project number: 1AM-2884-30. Contract: R01:CA-10925- 
30. Supported by: National Cancer Inst., Bethesda, MD (USA). . . 
Funding: HEW. 
Related energy source: Coal(S0); nuclear fission(50) R and D catego- . . 
ries: Polluta~characterization and analysis. 

- 
X-ray crystallographic techniques are being used to study 

some acridine, benz(a)anthracene and chrysene derivatives that are 
frameshift mutagens, carcinogens and/or antitumor agents. Studies 
will be made of metabolic products of carcinogenic polycyclic 
aromatic hydrocarbons, such as arene oxides and dihydrodiols. Mo- 
lecular complexes of the hydrocarbons with more polar planar 
molecules will also be studied. Trinitrobenzene, pyromellitic dianhy- 
dride and naphthalene 1,4,5,8-tetracarboxylic acid dianhydride are 
presently being used as complexing agents. Studies of the mecha- 
nisms of some enzymes, particularly those of the Krebs cycle, are 
being made by detailed studies of substrates, inhibitors and the 
enzymes themselves. Work on substrates and inhibitors is concentrat- 
ed on enzymes utilizing citrates (citrate synthase, citrate lyase, ATP 
citrate lyase and aconitase) and on delta5-3-ketosteroid isomerase. 
Studies on crystalline enzymes involve work on xylose isomerase, 
citrate synthase and aconitase. 
Keywords: crystallography; x-ray diffraction; benzanthracene; chry- 
sene; metabolism; polycyclic aromatic hydrocarbons; enzymes; bio- 
chemical reaction kinetics. 

35048 Molecular Basis of Radiation Lethality. Smith, K.C. 
(Stanford Univ., School of Medicine, Palo Alto, CA, 94305). Project 
number: 1CA-6437-18. Contract: R01-CA-06437-18. Supported by: 
National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective is to map, purify, and study the repair deficien- 
cies and mutation frequencies after ionizing irradiation of a new class 
of mutants of E. coli, which we have isolated, that are uv resistant 
but ionizing radiation sensitive. The strains currently being purified 
are called irrA, irrB, and irrC, and map near serB, leu, and bgl, 
respectively. 
Keywords: ionizing radiations; x radiation; oxygen; dna; strand 
breaks; enzymes; biological repair; bacteria; mammals; animal cells; 
mutagenesis; biological radiation effects; genetic radiation effects; air 
pollution; radiation protection; health hazards; land pollution. 

35049 Possible Neoplastic Effects of Non-Neoplastic Viruses. 
Duran Reynals, M.L. (Yeshiva Univ., Albert Einstein School of 
Medicine, 1300 Morris Park Ave., Bronx, NY, 10461). Project 
number: 1CA-7 160- 16. Contract: R01 -CA-07 160- 15s 1. Supported by: 
National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(60); oil and gas(20); oil shale(20) R and 
D categories: Biological effects of pollutants in experimental systems. 

The induction in mice of the enzyme system aryl hydrocar- 
bon hydroxylase (AHH) by 3-methylcholanthrene (MCA) is gov- 
erned by the Ah gene; mice with the dominant Ahb allele are 
inducible for AHH and mice with the recessive Ahd allele are 
noninducible. Mice of strains with each of these alleles were painted 
with MCS. In the AHH inducible mice MCA induces skin tumors, 
but cannot elicit a leukemogenic response; in the noninducible mice 
MCA painting rarely induces skin tumors, but these are so far the 
only mice in which it induces lymphomas. However, some of these 
noninducible strains appear to be resistant to these leukemogenic 
effects of MCA painting. From these results it appears that host 
factors other than noninducibility play a perhaps decisive role in the 
induction of lymphoma by MCA painting in noninducible mice. The 

objective of this proposal is to identify the nature of these-host 
factors and to further verify preliminary results which suggest that 
these factors might also influence the leukemogenic response to x- 
irradiation in both noninducible and inducible mice, but play no role 
in the occurrence of spontaneous lymphoma in either group of mice. 
To this end mice of inbred strains either inducible for AH or 
noninducible as well as hybrids of the cross between these strans will 
be observed for the development of lymphoma untreated, after 
receiving MCA paintings or after x-irradiation. 
Keywords: leukemia viruses; mice; synergism; leukemia; carcinogene- 
sis: biochemical reaction kinetics; etiology: infectivity: biological 
effects; skin absorption; skin; n e ~ ~ l a s m s ~ ~ f o s s i l  fuels; combuition 
products; 3-methylcholanthrene; leukemogenesis; vaccinia virus; hy- 
droxvlase: enzvme activitv. 

35050 Chemistry of Carcinogenic Hydrocarbons. Harvey, R.G. 
(Chicago Univ., 5801 S. Ellis Ave., Chicago, IL, 60637). Project 
number: ICA-11,968-8: Contract: R01-CA-11968-08. Supported by: 
National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

This investigation is part of a long-range program directed 
towards elucidation of the mechanism of hydrocarbon carcinogene- 
sis at the. chemical-molecular level. In this phase of the project it is 
intended to complete studies of the comparative chemical properties 
of a series of diolepoxide and arene oxide derivatives of polycyclic 
hydrocarbons of varying biological activity. Reactions of these 
oxidized metabolites with water, with the model nucleophiles tert- 
butylthiol and cysteine (models for in vivo reactions with proteins 
and glutathione), and with nucleic acids are to be investigated in 
detail. A second major goal will be to test a proposed theory of 
carcinogenesis through (a) synthesis of the proposed active metabo- 
lites (diolepoxides, K-oxides, etc., as appropriate) of a series of 
carcinogenic hydrocarbons of varying structural types, @) determi- 
nation of their effectiveness in alkylating DNA and RNA, and (c) 
determination of their susceptibility to the action of epoxide hydra- 
tase. These compounds will also be made available to interested 
investigators for metabolism studies and determination of their muta- 
genic, carcinogenic, and other biological activities. The knowledge 
gained in all the foregoing studies will be correlated with MO 
theoretical concepts insofar as possible and incorporated in a more 
comprehensive theory of metabolic activation and carcnogenesis. 
Keywords: polycyclic aromatic hydrocarbons; epoxides; chemical 
properties; dna; ma; alkylation; metabolic activation; biochemical 
reaction kinetics; carcinogenesis; metabolites. 

35051 DNA Repair and Its Relationship to Cancer. Friedberg, 
E.C. (Stanford Univ., Pa10 Alto, CA, 95305). Project number: ICA- 
12428- 10. Contract: R01 -CA-12428-09. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

These studies will be concerned with investigations into the 
molecular mechanisms of DNA repair in normal human cells and in 
cells from the hereditary cancer-prone disease xeroderma pigmento- 
sum. Studies will focus on aspects of the excision of ultraviolet 
radiation-induced DNA damage in living cells and on the isolation, 
purification, and characterization of human nucleotide excision 
repair enzymes ill cell-free systems. The identification of possible 
non-enzyme factors required for the excision of damaged bases from 
chromatin of normal cells will be investigated. Aspects of the 
enzymology of the excision of uracil derived in DNA by the 
deamination of cytosine will be investigated in both eukaryote and 
prokaryote systems. 
Keywords: dna; biological repair; carcinogenesis; biochemical reac- 
tion kinetics; ultraviolet radiation; biological effects; cytosine; ura- 
cils. , 

35052 Effects of Fast Neutrons On Cultured Mammalian Cells. 
Moss, A.J. (Univ. of Arkansas, 4301 W. Markham St., Little Rock, 
AR, 72201). Project number: 1CA-13270-6. Contract: ROl-CA-13270- 
06. Supported by: National Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This study is concerned with the cellular and molecular 
effects of fast neutrons on cultured mammalian cells. The experi- 
ment< involve the production of damage in intracellular DNA, 
which is later measured, as well as an assessment of the cells' ability 
to repair the damage. The results with fast neutrons will be contrast- 
ed with those obtained with 250 kVp x-rays. The data will provide 
estimates of the RBE and OER for fast neutrons using both molecu- 
lar and cellular end points. The influence of various conditions such 
as pH, hypoxia, and available energy (ATP) on the rate and extent of 
DNA repair will provide information on the basic mechanisms of 
fast neutron effects on mammalian cells. 
Keywords: fast neutrons; animal cells; mammals; cell cultures; bio- 
logical radiation effects; radiation injuries; dna; biological repair; rbe; 
oxygen enhancement ratio; x radiation; comparative evaluations. 
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35053 Photochemical Reactions Related to Skin Cancer. Black, 
H.S. (Baylor Univ., Coll. of Medicine, 1200 Mounsund Ave., Hous- 
ton, TX, 77025). Project number: 1CA-13464-7. Contract: ROI-CA- 
13464-07. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy 'source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The photochemical conversion of sterols in skin to carcino- 
genic chemicals has been suggested as a possible explanation for the 
carcinogenic activity of ultraviolet light (11~1). Since the demonstra- 
tion of the occurrence of a naturally occurring carcinogenic sterol in 
uvl-irradiated skin, this laboratory's efforts have centered around the 
elucidation of the role this compound plays in the development of 
actinic skin cancer. During the course of these studies, a mixture of 
dietarily supplemented antioxidants were shown to not only inhibit 
the formation of the carcinogenic sterol but to markedly suppress the 
formation and development of uvl-induced tumors as well. In view 
of the prophylactic pbtential of dietary antioxidants and their useful- 
ness as a tool to discern the role of photochemical products in the 
etiology of uvl-induced cancer, this proposal seeks to determine: (1) 
the most efficacious antioxidants in tumor suppression: (2) the mini- 
mal levels of antioxidants required to significantly suppress tumor 
formation and whether such suppression involves tumor initiation, 
developmental stages, or both; (3) whether tumor suppression by 
antioxidants is mediated by an umbrageous or ~hysiological re- 
sponse; and (4) the role sterol epoxide metabol~tes play in uvl- 
induced tumor development. 
Keywords: skin; carcinogenesis; sterols; ultraviolet radiation; biologi- 
cal effects; photosensitivity; neoplasms. 

35054 Enzymes and Reactions for Repair of DNA in Human 
Cells. Brent, T.P. (St. Jude Children's Hospital, 332 N. Lauderdale 
Street, P.O. Box 318, Memphis, TN, 38101). Project number: ICA- 
14799-5. Contract: R01-CA-14799-05. Supported by: National Cancer 
Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Two enzymes from human 'cells that act specifically on dam- 
aged DNA will be further purified and character~zed. The first is an 
endonuclease that acts on uv- or x-irradiated DNA. The second is an 
N-glycosidase that acts on methylated DNA. The levels of these 
enzymes will be examined in mutant human cell lines that are 
characterized both by unusual sensitivity to radiation or alkylation 
and by elevated incidences of neoplasia. These enzymes will also be 
used as probes to identify and measure DNA lesions induced by 
genotoxic agents in normal and mutant human cell lines, with a view 
to determining relative efficiencies of repair in such cell lines. 
Keywords: x radiation; ultraviolet radiation; irradiation; cell cultures; 
animal cells; man; biological radiation effects; dna; strand breaks; 
biological repair; nucleases; glycosyl hydrolases; enzyme activity; 
mutants. 

35055 Chemotherapeutic Agents and Ultraviolet Carcinogenesis. 
Epstein, J:H. (California Univ., 551 Parnassus Ave., San Francisco, 
CA, 94122). Project number: ICA-15605-6. Contract: ROl-CA-15605- 
06. Supported by: National. Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. 
Related energy source: Coal(@); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The influence of a number of chemotherapeutic agents on the 
development of cutaneous squamous cell carcinomas-induced in 
hairless mice by ultraviolet energy will be investigated. The chemi- 
cals to be studied are primarily cancer chemoherapeutic agents 
which not only have profound effects on cellular kinetics but also 
are being utilized for prolonged periods in non-cancerous diseases. 
They will be administered systemically or topically depending on 
the methods utilized in human disease. The formation and growth of 
the cancers will be monitored. In addition, the acute and chronic 
effects of these chemicals on DNA synthesis, repair of ultraviolet 
damaged DNA, and mitosis formation will be evaluated with radio- 
active tracer and colcemid techniques. Their influence on immune 
responses will be examined with skin homografts and immune qiffu- 
sion procedures.. 
Keywords: ultraviolet radiation; drugs; chemotherapy; neoplasms; 
radioinduction; dna; mice; biological repair. 

35056 Modification of Procarcinogen Enzymatic Activation. 
Franklin, M.R. (Univ. of Utah, 1400 E. 2nd Street, Salt Lake Gity, 
UT, 841 12). Project number: 1CA-15760-6. Contract: R01-CA-15 160- 
06. Supported by: National Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and.' 
D categories: Biological effects of pollutants in experimental systems? 

Many carcinogenic compounds occurring In the environmen! 
require metabolic activation before they will interact with cellular 
constituents and initiate tumor formation. For polycyclic hydrocar- 
bons and carcinogenic amines, the activation reaction is an oxidation 
catalyzed by cytochrome'P-450. It is proposed to study how these 
reactions are modified by drugs and environmental contaminants in 

the organs where exposure is likely (liver and lung). The modifiers 
of the oxidation reaction scheduled for study are those compounds 
known to form inhibitory complexes with cytochrome P-450 during 
their metabolism, e.g., amphetamines, SKF 525-A and piperonyl 
butoxide. Also, the inductive effects of these compounds on procar- 
cinogen activation will be studied. The formation of inhibitory 
cytochrome P-450 metabolic intermediate (MI) complexes and their 
effects on the oxidation reactions will be investigated in isolated 

erfused organs (liver, lung), in isolated cells (liver), in microsomal 
Fractions. and in reconstituted purified enzyme systems. Analysis of 
metabolism, both for MI complex formation and procarcinogen 
activation (benzopyrene), will use high pressure liquid chromato- 
graphy to obtain metabolic profiles. The project will result in the 
elucidation of the nature of the intermediate or reaction responsible 
for MI complex formation, and an understanding of how this affects 
procarcinogen activation and, hence, the incidence of cancer in the 
organism. 
Keywords: polycyclic aromatic hydrocarbons; amines; carcinogens; 
oxidation; cytochromes; enzyme activity; enzyme inhibitors; metabo- 
lism; metabolites; biological effects; perfused organs; somatic cells; 
microsomes; carcinogenesis. 

35057 Effects of Radiation on Human Cells Cultured In Vitro. 
Kantor, G.J. (Wright State University, Dayton, OH, 45431). Project 
number: 1CA-16477-5. Contract: R01-CA-16477-05. Supported by: 
National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The proposed research is a study of the effects of low doses 
(sublethal) of ultravolet (uv) and ionizing radiation on cultured 
human diploid fibroblasts (HDF). Emphasis is on (1) defining the ; 
effects of these radiations on arrested non-mitotic populations of 
various HDF strains and (2) inducing with these radiations HDF 
transformants in culture. Experiments are proposed to study this 
effect in XP strains from other complementation groups and the 
parental presumed heterozygotes. Mechanisms of DNA repair will 
be studied in these non-dividing cells. The objective is to define the 
significance of DNA repair in this assay. Other experiments to 
induce and detect HDF transformants in culture are proposed. 
Emphasis is placed on using HDF strains isolated from individuals 
with a predisposition to cancer, using fresh primary isolates (1st 
passage), using x-rays and uv with chemicals defined as co-carcino- 
gens (phorbol esters, diethylstilbestrol, anthralin), and using various ' 
culture procedures that may permit expression of a transformation 
event. 
Keywords: x radiation; ultraviolet radiation; low dose irradiation; 
sublethal irradiation; cell cultures; man; fibroblasts; xp cells; radio- 
sensitivity; biological radiation effects; dna; transcription; biological 
repair; oncogenic transformations; carcinogens; cultivation tech- 
niques; radiosensitivity effects; radioinduction. 

35058 Yollow-up Study of Irradiated Tinea capitis Cases. Albert, 
R.E. (New York University, 550 1st Avenue, New York, NY, 
10016). Project number: 1CA-17188-4. Contract: ROl-CA-17188- 
0352. Supported by: National Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. ' 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

The purpose of the proposed research is to further character- 
ize the nature and magnitude of late radiatio~ damage due to x-ray 
therapy for ringworm of the scalp. A third survey is in progress of a 
population of 3,600 children with Tinea capitis in the period 1940 to 
1959, 2,200 of whom received x-ray therapy. The survey consists of 
a health questionnaire to subjects with diagnostic confirmation of 
tumors and other significant conditions from medical sources. A 
clinical evaluation of a subsample of irradiated and unirradiated 
subjects will be undertaken, which will include tumor, hair, visual 
and audio examinations. Major health effects will be related to dose 
and temporal patterns of occurrence. 
Keywords: delayed radiation effects; x radiation; radiotherapy; head; 
skin; tumor cells; health hazards; medical surveillance; children; 
fungi; radiosensitivity; reviews; diseases. 

35059 'Kinetic Studies of Aryl Epoxide Reactions. Whalen, D.L. 
(Maryland Univ., 1420 N. Charles St., Baltimore, MD, 21201). 
Project number: 1CA-17278-5. Contract: R01-CA-17278-4A1. Sup- 
ported by: National'Cancer Inst., Bethesda, MD (USA). Funding: 

' W F W  .. . 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

There is evidence that the toxic and carcinogenic nature of 
certain aromatic hydrocarbons may be linked to their initial conver- 
sion to reactive epoxides. It is now thought that the ultimate carcino- 
gens responsible for the carcinogenic nature of benzo(a)pyrene, a 
widely-spread environmental carcinogen, are 7,8-diol-9,IO-epoxide 
metabolites. A knowledge of the chemical mechanisms whereby 
such highly reactive epoxides undergo enzymic and non-enzymic 
(including hydrolysis) reactions becomes therefore very important. 
The goal of this research is to carry out a kinetic investigation of the 



86 FEDERAL INVENTORY 1979 . . 

catalytic and 'non-catalytic reactions of-poxides that are either studied. Basic techniques to be used will be HPLC and G C  and 
carcinogenic, o r  related in structure to carcinogenic epoxides, in typical adsorbents to be studied are Amberlite X A D  copolymers and 
aqueous media. The  kinetic data, along with product analyses, will Tenax GC. 
be essential to the understhding of the mechanisms of hydrolysis Keywords: carcinogens; aromatics; hydrocarbons; chlorinatid aroma- 
and other competing reactions that such epoxides undergo. A tic hydrocarbons; plasticizers; steroids; saccharides; sampling; envi- 
knowledge of the mechanisms of non-enzyme-catalyzed reactions of ionmental materials; benzene; adsorption; sorptive properties; copo- 
these e ~ o x i d e s  will be most heloful and may orovide some insight lymers; liquid column chromatography; gas chromatography. . . 
into understanding the mechanihs  involved-ii ,their reactions'w<th 
biological molecules. 35063 Reaction of Carcinogens and Cell Extracts with RF-DNA. 
Keywords: epoxides; chemical reaction kinetics;'chemical reactions; Tayldi, W.D. (Pennsylvania State University, Coll. of Science, 21 1 
catalysts; carcinogenesis; hydrolysis; hydrolases; biological path- Whitmore Lab., University Park, PA, 16802). Project number: ICA- 
ways. 18970-4. Contract: R01-CA- 1 SL)70-04. Supported by: National Cancer 

t Inst., Bethesda, M D  (USA). Funding: HEW. 
35060 Photoaugmentation and Carcinogenesis. Willis, I. (Emory Related energy source: CoaI(100) R and D categories: Biological 
University. School of Medicine, 1364 Clifon Road NE, Atlanta, G A ,  effects of pollutants in experimental systems. ' , 
30322). project number: ICA-17555-5. Contract: R01-CA-17555-05. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. ' 

Past personal investigations into the deleterious effects of 
sunlight on skin (viz. sunburn, premature aging, pe-malignant and 
malignant lesions) resulted in the important new finding that con- 
trary to  common beliefs, UVA radiation is neither harmless nor 
helpful to human skin; instead; UVA severely enhances the effects of 
the sunburning UVB rays. In more recent studies it was conclusively 
determined that this effect is not additive but augmentative. More- 
over, it was determined that different wavelengths of UVA possess 
different photoaugmentative potentialities. Further.studies conduct- 
ed under this grant revealed that tumors could be induced in hairless 
mice irradiated at the same test site using escalating doses of pho- 
toaugmentative radiation within a much shorter,period of time than 
has been peviously reported. It immediately became apparent that 
this rapid tumor induction method would be most useful for provid- 
ing a large number of young test animals to study the mechanism of 
carcinogenesis (specifically genetic, biochemical, and electron mi- 
croscope) as well as provide ti tremendous opportunity to study the 
effectiveness of both systemic and topical drugs, and agents for the 
prevention of cancer induction and treatment. 
Keywords: ultraviolet radiation; biological effects; carcinogenesis; 
skin; mice; photosensitivity; biological models. 

35061 Enzymology of Radiation-Induced Intestinal Carcinoma. 
Osborne, J.W. (Iowa Univ., College of Medicine, Jessup Hall, Iowa 
City, IA, 52240). Project number: ICA-18327-2:Contract: ROI-CA- 
18327-03S1. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Animals will be irradiated throughout the coming year to' 
maintain a pool of intestinal tumor-bearing rats. T cAMP phospho- 
diesterase (PD) activities of tumor tissue will be further character- 
ized. This will involve the subcellular localization of the enzymes 
followed by their publication. The  kinetic parimeters will then be 
measured in order to verify that preliminary results were correct and 
that, in fact, there is only a single P D  in the intestinal cancer while 
normal intestinal cells have two P D  enzymes. The  cAMP synthetic 
activity of tumor tissue will be measured. It will then be possible to 
determine which pathway in the cell is responsible for the lower 
c A M P  concentration found in tumor tissue. The responsiveness of 
the synthetic activity of the adenylate cyclase t o  stimulation will be 
defined. The  significance of the intracellular nucleotide concentra- 
tions in the lymphocytes from normal and tumor-bearing rats will be 
investigated further. Correlations between cyclic'nucleotide concert-- 
trations in the tumor and degree of lymphocyte cytotoxicity ,to 
cancer cells in culture will be made when possible. 
Keywords: neoplasms; intestines; radioinduction; enz'ymes; rats; bio- 
chemistry; cell cultures; lymphocytes; cytology. ,- ' 

A large proportion of humancancer is a consequence of the 
action of external carcinogenic chemicals. This carcinogenicity may 
be a consequence of the alteration of cellular deoxyribonucleic acid 
(DNA). One possible type of alteration of D N A  that could be of 
significance is a modified base or  nucleotide in one of the duplex 
strands which might'lead to errors in D N A  duplication and informa- 
tion readout. In the proposed experiments, we will determine the 
~oten t ia l  of two series of chemical carcinogens for producing nu- 
cleotide damage in D N A  i{ vitro. As a sensitive test system, we will 
utilize phi XI74 replicative form (RF) I DNA,  a closed circular, 
supercoiled, double-stranded D N A  of MW 3.4 x 10 to the 6th 
power. With this DNA,  as little as 1 in 10 to the 5th power altered 
nucleotides can be easily detected under neutral conditions; this 
amounts to 1 per.10 molecules. The  carcinogens to be used are: (1) 
acetylaminofluorene (AAF) and its derivatives, N-hydroxy-acetyla- 
minofluorene (HO-AAF), and N-acetoxy-acetylaminofluorene 
(AcO-AAF) .and (2) benz(a)anthracene (BA) and 
dibeni(a,h)anthracene (DBA) and several dihydrodiol and epoxide 
derivatives. Particular attention will be paid to the suspected ulti- 
mate carcinogenic forms of these, AcO-AAF and the KTregion 
epoxides of BA and DBA. 
Keywords: carcinogenesis; human populations; dna; in vitro; nucleo- 
tides; polycyclic aromatic hydrocarbons; metabolism; epoxides; tox- 
icity; pathological changes. 

35064 Microbial Degradation of Carcinogenic Hydrocarbons. 
Gibson, D.T. (Texas Univ., School of Natural Sciences, 200 West 
21st Street, Austin, TX,  78712). Project number: ICA-19078-4. Con- 
tract: R01-CA-19078-04. Supported by: National Cancer Inst., Be- 
thesda; M D  (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The mechanisms used by bacteria and fungi to oxidize car- 
cinogenic polycyclic hydrocarbons will be investigated at the chemi- 
cal and enzymatic levels. A Beijerinckia sp. and a mutant strain, 
Beijerinckia sp. B836, that oxidizes polycyclic hydrocarbons to cis- 
dihydrodiols will be used to investigate the metabolism of 
benzo(a)pyrene, benzo(a)anthracene, and 3-methylcholanthrene. 
Similar experiments will be conducted with fungus Cunninghamella 
elegans. Products will be isolated by high-pressure liquid chromato- 
graphy and identified on the basis of the information provided by 
infrared, visible and ultraviolet spectrophotometry, and mass and 
proton magnetic resonance spectrometry. The enzymes responsible 
for the oxidation of benzo(a)pyrene in C. elegans will be character- 
ized in terms of cellular location and physical properties. It is 
anticipated that cytochrome p-450, reductase, epoxide hydratase, 
and glutathione S-transferase activity will be detected in this eucar- 
yotic microorganism. The  results will establish the different metabol- 
ic pathways used by bacteria and fungi for the metabolism of 
polycyclic hydrocarbons. Such reactions will almost certainly occur 
in the,environment. Also, polycyclic hydrocarbon derivatives should 
be obtained that will be useful in studies on the initiation of chemical 
carcinogenesis in mammals. In addition to providing potential micro- - .  . - . - . . - - 
bial moael systems for drug metabolism and chemicai carcinogenesis 

35062 Separation and Determination of Caicino~ens. P i e t r z ~ k ,  the proposed research should establish the fundame~ital biochemical 
D.J. (Iowa University, School of Liberal Arts;Jessup Hall,' lo\ca' differences between procaryotic and eucaryotic organisms in termi 
City, IA, 52240). Project number: ICA-18555-5: Contract: ROI-CA- o f p o ~ y c y c ~ i c  hydrocarbon oxidation, 
18555-05. Supported by: National Cancer Inst., Bethesda, M D  KeyH;brds: biodegradation; polycyclic aromatic hydrocarbons; en- 
(USA). Funding: HEW. zymes; biochemical reaction kinetics; melabolism; microorganisms; 
Related energy source: Coal(40); oil and gas(30); oil shale(30)'R 'and' fungi; biological pathways; bacteria; mammals; drugs; carcinogene- 
D categories: Pollutant characterization and analysis. . -  sis; benzopyrene; 3-methylcholanthrene. 

A number of porous, high surface area polystyrene-divinyl- 
benzene copolymers,'polar cofolymers, modified copolymers, and 
inorganic adsorbents are to be examined as'adsorbents for the 
isolation and concentration of organic matter in biological and 
atmospheric samples. All variables will be examined for these strip- 
ping techniques through the use of model compounds, and the 
direction will be focused on carcinogens and ?elated cornpounds.~ 
Specific classes of organic compounds to be studied in the biological' 
sampling studies are organic acids, bases, ampholytes (such as amino 
acids, peptides, and catecholamines), aromatic hydrocarbons and 
their chlorinated derivatives, plasticizers, steroids, and sugars. For 
atmospheric sampling studies low molecular weight organic com- 
pounds, including benzene and halogenated hydrocarbons, will be 

35065 Nature and Repair of a New Form of DNA Damage. 
Feldbkrg, R.S. (Tufts University, School of Liberal Arts, Medford, 
MA, 02155). Project number: ICA 19419-4. Contract: ROI-CA- 
19419-04. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The role of DNA repair in protecting the cell against muta- 
gens and carcinogens has been suggested by a variety of studies. 
Most of this work, however, has focused,exclusively on the cyclobu- 
tane'pyrimidine dimer form of damage in ullraviolet (uv) irhdiated 
DNA.  The objective of the p r o p o s e d , p ~ j e c t  is to broaden our 
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knowledge to include nondimer damage in DNA.  T o  this end, a 
nondimer damage-specific D N A  binding protein isolated from 
human placenta will be employed as a probe for such damage. The  
protein itself will be examined in terms of its molecular weight, 
subunit composition, cellular location and binding site amino acid 
residues. This protein will also be employed in the isolation of 
nondimer damage from uv-irradiated poly d(A-T) and from uv- and 
x-irradiated DNA. T h e  sequence/structural specificity of nondimer 
damage introduction will be examined, as will the radiation chemis- 
try of nondimer damage introduction with ionizing radiation. Final- 
ly, cell lines from normal individuals as well as those derived from 
individuals with Fanconi's anemia, xeroderma pigmentosum, ataxia- 
telangiectasia and Bloom's syndrome will be examined both for the 
presence of bindng protein and for their ability to remove protein- 
recognizable sites from their D N A  after irradiation. 
Keywords: dna; radiation injuries; biological repair; ultraviolet radi- 
ation; carcinogenesis; mutagenesis; x radiation; cell cultures; fibrob- 
lasts; man. 

35066 Human Radintion Carcinogenesis Study. Woodward, E.D. 
(Rochester Univ., 601 Elmwood Avenue,.Rochester, NY, 14642). 
Project number: 1CA-19764-3. Contract: R18-CA-19764-03. Support- 
ed by: National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

This project represents a continuation of a long-term prospec- 
tive study of radiation-induced carcinogenesis in three human popu- 
lations: (1) persons who were treated in infancy with x-rays for 
alleged enlargement of the thymus gland; (2) women who received 
x-ray treatments to the breasts for post-partum mastitis; and (3) 
persons given x-ray and/or radium treatments to the head in early 
childhood for lymphoid hyperplasia of the nasopharynx. Health data 
are collected by mail questionnaires from treated persons and from 
their untreated sibling controls. Significant reported illnesses are 
verified through the attending physician and hospital. Histological 
reviews are performed on slides from tumors of primary interest in 
the studies. A program of mammographic-thermographic screening 
of the women who received breast irradiation will be repeated. In 
addition, a sample of their untreated sisters (controls) who meet NCI 

binding and tumorigenicity studies. The  results from our metabolism 
studies of benzo(a)pyrene (BP) and 7,12-dimethylbenz(a)antracene 
(DMBA) in tumor sensitive and resistant mice as analyzed by H P L C  
and our tumorigenesis studies of various BP and DMBA metabolites 
and derivatives suggest that diol-epoxides in the bay region of these 
hydrocarbons are important in their tumorigenic activity. Our bind- 
ing studies suggest that BP-diol-epoxide interacts to a greater extent 
and with some degree of specificity to the internucleosomal region 
of chromatin. Approximately 85% of the binding of BP-diol-epoxide 
to chromatin is to D N A  with a high specific activity to G - C  rich 
regions of DNA. Through the use of inhibitors of BP tumorigeni- 
city, our data suggest that the interactions of BP-diol-epoxide with 
the exocyclic nitrogen of guanines are important adducts in the 
initiation of the carcinogenic process. 
Keywords: benzopyrene; dimethylbenzanthracene; metabolism; car- 
cinogenesis; skin; mice; metabolic activation; carcinogens; chroma- 
tin; epoxides; chemical reactions. 

35069 Polycyclic Hydrocarbon Metabolism and Carcinogenesis. 
Bresnick, E. (Vermont Univ., College of Agriculture, 85 S. Prospect 
St., Burlington, VT,  05401). Project number: 1CA-20711-4. Contract: 
R01-CA-20711-04. Supported by: National Cancer Inst., Bethesda, 
M D  (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objectives of this research proposal are to: (1) ascertain if 
cytochrome P448 is found in nucleoli; (2) determine the metabolite 
spectrum after incubation of nuclei and microsomes with 3-metyl- 
cholanthrene (3MC); (3) establish any interaction of 3MC with 
cytosolic receptor proteins and determine the role of this interaction 
in the delivery of 3MC to the nucleus for metabolism; (4) ascertain 
the spectrum of adducts of 3MC (metabolites) to the D N A  bases as 
formed in microsomal and nuclear systems; and (5) establish the role 
of the various prostaglandins in the promotion phase of the 2-stage 
mechanism of sin tumorigenesis, particularly in relation to 3MC- 
induced skin cancer. 
Keywords: polycyclic aromatic hydrocarbons; metabolism; carcino- 
genesis; epoxides; hydroxylase; prostaglandins; hormones; prostate; 
skin; animal cells; biological models; cytology. 

recommended eligibility requirements for mammographic-thermo- 
graphic screening will also be examined, The objectives of  the 35070 Activated Mutagenic and Carcinogenic Hydrocarbons. 
program are (1) to determine the qualitative nature and quantitative Vollhardt, K.P. (California Univ., Berkeley. CA,  94720). Project 
risk of  radiation-induced neoplastic disease and of conditions with number: 1CA-20713-3. Contract: R01-CA-20713-03. Supported by: 
abnormal immunological features, and (2) to effect, by screening, the National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
early diagnosis and treatment of breast cancer in a high-risk popula- Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
tin" D cateeories: Bioloeical effects of ~o l lu tan ts  in ex~erimental  svstems. ..-... 
Keywords: carcinogenesis; radioinduction; human populations; x radi- 
ation; radiothera y, thymus; mammary glands; head; pharynx; de- 
layed radiation e ie i t s ;  risk assessment; diagnosis; neoplasms. 

35067 Modifiers of Chemical Carcinogenesis in Cell Structure. 
Baird, W.M. (Wistar Institute of Anatomy and Biology, 36th and 
Spruce Streets, Philadelphia, PA, 19104). Project number: ICA- 
19948-4. Contract: R0  1 -CA- 19948-04. Supported by: National Cancer 
Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: CoaI(100) R and D categories: ~ i o l o ~ i c a l  
effects of pollutants in experimental systems. 

We have developed methods for analyzing both organic 
solvent extractable and a.major portion of the water-soluble metabo- 
lites formed from ~olvcvc l ic  aromatic hvdrocarbons b\* hamster 
embryo cell culture;. ~ i i h  both a methyl>ubst~tuted hy&ocarbon. 
7.12-d~methylbenz(a)anthracene, and an unsubstituted hydrocarbon. 
benzo(a)pyrene, the major organic solvent extractable metabolites 
are dihydrodiols and a major portion of the water-soluble metabo- 
lites are glucuronic acid conjugates of Ilydrucarbon phenols. We are 
presently using the methods developed for the studies described 
above, organic solvent extraction, cleavage of water-soluble metabo- 
lites with beta-glucuronidase and high-pressure liquid chromato- 
graphy, to determine the effect of cocarcinogens such as 
benzo(e)pyrene and tumor promoters such as 12-0- 
tetradecanoylphorbol-13-acetate on the pathways of metabolism of 
both methyl-substituted and unsubstituted hydrocarbons in hamster 
embryo cell cultures. The  effects of these modifiers on the D N A  
adducts formed from carcinoenic hydrocarbons in hamster embryo 
cells are also determined. 
Keywords: animal cells; molecular structure; carcinogenesis; chemi- 
cal activation; metabolism; polycyclic aromatic hydrocarbons; ben- 
zopyrene; toxicity; biological pathways; hamsters; embryos; oxida- 
tion; biological models. 

35068 Polycyclic Hydrocarbon Metabolism and Binding in Skin. 
Slaga, T.J. (Tennessee Univ., W. Cumberland Avenue SW, ~ n o x - '  
ville, T N ,  37916). Project number: 1CA-20076-4. Contract: ROI-CAI 
20076-04. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The  mechanism of carcinogenic action of polycyclic aromatic 
hydrocarbons is being investigated through the use of metabolism, 

~ ~ n t h e t i c > ~ ~ r o a c h  to a b i ~ ~ c l o b u t a d i e ~ o  benzene i; being 
explored which should furnish a number of examples of this highly 
interesting series of compounds bearing protons directly bound to 
the pi-framework. The target compound constitutes a formally 
highly activated yet aromatic pi-electron system. Similar approaches 
will be instituted en route to a dihydro analog, a cyclobutadieno 
cyclooctatetraene. We are currently instituting a collaborative proj- 
ect on the 1,5,9-cyclododecatriyne-hexaradialene potential energy 
surface. The  photoelectron spectrum will be interpreted by quantum 
mechanical calculations and we will attempt to generate the radical 
anion. In addition, a high pressure reaction is being tested as a 
potential way of effecting ring-closure to tricyclobutabenzene. An 
intramolecular trapping experiment will be conducted to prove the 
existence of a complexed tricyclooctatetraene in the gas phase. Using 
our preliminary data and our newly developed synthetic methodolo- 
gy we are planning synthetic schemes en route to other activated 
polycyclic hydrocarbons of known carcinogenic potential, e.g., 
cpclobutabenzanthracene, and cyclobutabenzpyrene. The Ames test 
will be applied in preliminary mutagenicity screenings. 
Keywords: mutagenesis; carcinogenesis; benzene; polycyclic aromatic 
hydrocarbons; mutagen screening; toxicity; chemical activation. 

35071 Characterization of Carcinogen--Nucleic Acid Complexes. 
Geacintov, N.E. (New York Univ., 421 1st Ave., New York, NY. 
1001 2). Project number: 1CA-2085 1-3. Contract: R01-CA-2085 1-03. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The  central objective of the proposed study is to identify and 
characterize the reaction products of the polycyclic aromatic car- 
cinogens with DNA, both in vivo and in vitro. During the project 
period, it is proposed to characterize the DNA-carcinogen adducts 
produced in vivo. The in vivo reactipns are thought to proceed by 
way of reactive metabolic intermediates of the carcinogens. It is 
proposed to identify the major intermediates by comparison of the 
products of in vivo reactions with the in vitro reaction products of 
DNA,  with suspected likely intermediates synthesized separately. It 
will then be possible to  synthesize, in vitro, large quantities of D N A  
adducts which are similar to the adducts produced in vivo. The 
excited singlet and triplet states of the polycyclic aromatic moieties 
in the DNA-carcinogen adducts will be used as probes of the 
structure of these complexes. T o  obtain guidelines for the application 



88 FEDERAL INVENTORY 1979 

of these techniques to the covalent adducts, analogous experiments 
will also be performed with physical Intercalation-type complexes of 
DNA with polycyclic carcinogens and with acridine-type dyes, the, 
structures of which are comparatively better understood. - 

Keywords: carcinogens; dna; complexes; chemical bonds; spectros- 
copy; chromatography; polycyclic aromatic hydrocarbons; adducts; 
in vivo; tissue cultures; skin; molecular structure. 

35072 Molecular Events in Chemical Carcinogenesis. Weinstein, 
I.B. (Columbia University, 630 W. 168th Street, New York, NY, 
10032). Project number: 1CA-21111-3. Contract: POI-CA-21111-03. 
Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimentalgystems. 

The major objective of this program project grant is to 
elucidate at the molecular level the structural and functional changes 
in nucleic acids that occur as a result of their modification by 
chemical carcinogens. Nucleic acid-carcinogen complexes will be 
isolated from in vivo sources as well as from in vitro reactions 
between specific nucleic acids and activated derivatives of these 
carcinogens. After identification of the reactive form of specific 
chemical cbcinogens, we shall identify the chemical structures and 
stereochemistry of the covalent adducts formed with nucleoside 
residues in RNA and DNA. We will then determine the conforma- 
tional changes which occur in the nucleic acids as a result of 
chemical modification by these carcinogens. Finally, we will ascer- 
tain the way in which the chemical structure of the carcinogen 
adduct, and the associated conformational changes in the modified 
nucleic acid impair the function of these nucleic acids in terms of 
translation, transcription, replication and organization of the chro- 
matin structure. An understanding of these early events in the 
process of chemical carcinogenesis could lead to the development of 
methods for altering host metabolic and defense mechanisms so as to 
prevent cancer induction. In more practical terms, an understanding 
of the mechanism of chemical carcinogenesis could lead to the 
development of more rapid and reliable methods for identifying 
environmental carcinogens. 
Keywords: carcinogenesis; biochemistry; molecules; dna; ma; benzo- 
pyrene; pesticides; organic chlorine compounds; condensed aromat- 
ics; sterols; in vivo; metabolism; immunology; neoplasms. 

35073 Biological Effects of DNA-Protein Crosslinks. Larcom, 
L.L. (Clemson University, Clemson, SC, 29631). Project number: 
1CA-21479-3. Contract: R01-CA-21479-03. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

DNA isolated from bacteriophage SPO2 c l2  is irradiated in 
vitro and used to transfect competent Bacillus subtilis cells. The 
slope of the survival curve is used to measure the sensitivity of DNA 
irradiated in a particular solvent or solution. Irradiation is being 
done in buffers of different ionic strengths to determine how alter- 
ations in the secondary and tertiary structures of DNA affect its 
sensitivity. Various amino acids and proteins are being tested for 
their effects on the uv sensitivity of DNA and the ability of irradiat- 
ed DNA to be photoreactivated. Similar studies will be done with 
carcinogens to determine how these affect: (1) the uv sensitivity of 
DNA,' and (2) the ability of host cells to repair uv-induced lesions. 
Radioactively labelled compounds are being used to determine 
whether the observed changes in sensitivity result from cross-link 
formation. 
Keywords: dna; irradiation; in vitro; bacillus subtilis; radiosensitivity; 
molecular structure; ultraviolet radiation; tracer techniques; cross- 
linking; biological effects. 

35074 Interactions of Drugs, Radiation and Hormones. Weich- 
selbaum, R.R. (Harvard University, 25 Shattuck Street, Boston, MA, 
021 15). Project number: ICA-21848-2. Contract: R01-CA-21848-02. 
Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW. 
E a t i d  energy source: nuclear fission(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Estrogen and other hormones are known to interact with 
both normal and malignant cells through specific receptor mecha- 
nisms and to affect changes in cell growth, division, and metabolism. 
The specific changes in cell cycle parameters as well as the interac- 
tion of these hormones with radiation and cytotoxic drugs is un- 
known. In this proposal we outline methods of examining the effects 
of estrogen and other hormones on viability as a function of cell 
cycle position as well as the interaction of hormones and radiation 
and hormones and cytoxic drugs on an in vitro human breast ' 
carcinoma line. T o  determins the in vitro kinetic parameters, we will 
employ examination of growth curves and percent labeled mitosis 
curves. Clonogenic survival curves and exponentially growing and 
plateau phase cultures will be employed to ascertain the effect of 
hormone--x ray and hormone--drug--x ray interactions in this cell 
line. 

Keywords: x radiation; irradiation; cell cultures; tumor cells; biologi- . 
cal radiation effects; radioinduction; hormones; antimitotic drugs; 
mitotic delay; cell cycle; radiosensitivity effects; biological effects., 

35075 Metabolic Activation of the Polycyclic Hydrocarbons. 
Sims, P. (London University, Gower Street, WCIE 7HU, England, 
United Kingdom). Project number: 1CA-21959-3. Contract: ROI-CA- 
21959-02. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in ex erimental systems. 

The objective of the research is the identiEcation of the non- 
K-region diols that are formed in vivo from carcinogenic polycyclic 
hydrocarbons and that are further metabolized to vicinal diol-epox- 
ides that react with cellular nucleic acids. The situation with regard 
to benzo(a)pyrene is now clear and there is considerable evidence 
pinpointing the:7,8-dihydrodiol and the related 7@eta),I(alpha)-dihy- 
droxy-9(alpha),I0(alpha)-epoxy-7,8,9,I0-tetrahydrobenzo(a)pyrene as 
the important metabolites. With other hydrocarbons that give rise to 
metabolites that react with DNA, the particular diols and diol- 
epoxides involved have not been identified. Preliminary studies have 
been carried out with benz(a)anthracene and these need to be 
continued and extended to include other polycyclic hydrocarbons 
like 7-methylbenz(a)anthracene, 7,12-dimethyl-benz(a)anthracene, 3- 
methylcholanthrene, and dibenz(a,h)anthracence. The long term aim 
of the work is, of course, an understanding of the way in which the 
modification of nucleic acids by polycyclic hydrocarbon metabolites 
causes biological effects that include mutagenesis and carcinogenesis. 
Keywords: polycyclic aromatic hydrocarbons; metabolites; glycols; 
epoxides; chemical reactions; dna; mutagenesis; carcinogenesis; bio- 
logical pathways. , 

35076 Biological and Chemical Studies of New DMBA Com- 
pounds. Morreal, C.E. (Roswell Park Memorial Inst., 666 Elm St., 
Buffalo, NY, 14263). Project number: 1CA-22001-3. Contract: R01- 
CA-22001-03. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The proposed work involves the synthesis and biological 
testing of several 7,12-dimethylbenz(a)anthracene dihydrodiols and 
their epoxy derivatives. These potential metabolites of DMBA will 
be prepared from the intermediate quinones in the 1,2; the 3,4; the 
7,8; and the 9,10 positions of the DMBA molecule. The biological 
testing will be accomplished by local.dusting of rat mammary gland 
and the degree of subsequent mammary carcinoma will be assessed. 
Keywords: dimethylbenzanthracene; metabolism; rats; toxicity; neo- 
plasms; mammary glands; quinones. 

35077 Ultraviolet Light Radiation and Immunoregulation. 
Daynes, R.A. (University of Utah, 1400 E. 2nd St., Salt Lake City, 
UT, 841 12). Project number: 1CA-22126-3. Contract: ROl-CA-22126- 
03. Supported by: National Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

During the third year of our project we hope to extend our 
knowledge of syngeneic host-tumor interactions. The uv-tumor 
model has provided us with an easy way to manipulate a syngeneic 
system so that either an effector or suppressor mechanism will 
dominate following tumor challenge. This provides a potential 
mians of investigating numerous questions about immunoregulatory 
influences and effector cell responses. We propose to study the 
nature of the effector T-cell-suppressor T-cell interaction and to 
acquire knowledge of the lymphocyte and macrophage subpopula- 
tions necessary to generate the antitumor immune state. Tumors will 
be evaluated with respect to the various types of membrane-bound 
antigens they possess (both TSTA and TAA). The immunologic 
responses (effector and regulatory) will be studied as they relate to 
these tumor antigens. 
Keywords: ultraviolet radiation; irradiation; mice; biological radiation 
effects; immune reactions; tumor cells; antigens; lymphocytes; ma- 
crophages. 

35078 Adrenal Carcinogen Metabolism. Colby, H.D. (Virginia 
Univ., Box 246, Charlottesville, VA, 22901). Project number: ICA- 
22152-3. Contract: R01-CA-22152-03. Supported by: National Cancer 
Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); 011 and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Previous investigations have established that carcinogenic 
polycyclic aromatic hydrocarbons such as benzo(a)pyrene (BP) are 
rapidly metabolized by human fetal and guinea pig adrenal glands. . 
Since in some tissues BP is converted to highly reactive metabolites 
by cytochrome P-450-dependent enzymes, studies will be carried out 
to characterize the products of adrenal BP metabolism and to 
examine the factors affecting adrena! BP metabolism. Using the 
guinea pig as the experimental animal, adrenal conversion of BP to 
activated metabolites that covalently bind to cellular macromole- 
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cules (DNA, RNA, protein) will be evaluated and compared with 
hepatic activation. Effects of epoxide hydrase and/or BP hydroxy- 
lase inhibitors on the formation of macromolecule-binding metabo- 
lites will be assessed simultaneously. The identity of BP metabolites 
produced by adrenal tissue will be determined using high pressure 
liquid chromatography (HPLC) and compared with that of metabo- 
lites produced by hepatic microsomes. In related studies, the effects 
of various physiological factors (age, sex, AGTH, androgens) known 
to influence adrenal mixed function oxidases, and of pharmacological 
agents (3-methylcholanthrene, polychlorinated biphenyls, BP, phe- 
nobarbital) on adrenal BP metabolism will be investigated. In addi- 
tion, using human adrenals obtained from breast carcinoma patients, 
we will determine if adult adrenal tissue, like that in human fetus, 
metabolizes BP. If so, we will also determine if DNA, RNA or 
prote,in-binding metabolites are formed and, using HPLC, attempt to  
~dentify BP metabolites prodpced by human adrenal tissue. 
Keywords: adrenal glands; metabolism; benzopyrene; metabolites; 
metabolic activation; guinea pigs; enzyme inhibitors; mixed-function 
oxidase systems; man; age dependence; sex dependence; acth; andro- 
gells; drugs; biulugical effects; carcinogenesis. 

35079 Repair and Mutagenesis of DNA. Tessman, I. (Purdue 
Univ., Executive Blvd., Lafayette, IN, 47907). Project number: ICA- 
22239-3. Contract: R01-CA-22239-03. Supported by: National Cancer 
Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objective is to understand DNA repair and mutagenesis 
I t  a molecular level. Ultraviolet-reactivation is a repair process that 
is highly mutagenic for the DNA that is repaird. Bacterial viruses 
inactivated by ultraviolet radiation are reactivated by infection of 
bacteria that have received a small dose of radiation; over 10% of 
the reactivated viruses are mutagenized. It is predicted that a sub- 
stantial proportion of the mutants induced by uv-reactivation will 
contain the double mutation CC yields TT. From the genetic code 
we know that in some instances the mutation CC yields TT will 
result in the amino acid substitution proline yields phenylalanine in 
the product of the mutant gene. The mutation of the tryptophan 
codon to an ochre nonsense codon in one step is another test of the 
theory. The most direct test proposed is to analyze the nucleotide 
sequence of the mutant DNA. The mutagenic repair of chemically 
induced lesions will also be examined. 
Keywords: dna; biological repair; mutagenesis; biochemistry; bacter- 
iophages; bacteria; amino acids; ultraviolet radiation; genetic radi- 
ation effects; host-cell reactivation; mutations; radioinduction. 

35080 Diol Epoxide and Other Derivatives of PAH and AZA- 
PAH. Lehr, R.E. (Oklahoma Univ., 660 Parrington Oval, Norman, 
OK, 73069). Project number: 1CA-22985-03. Contract: ROI-CA- 
22985-03. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Increasing evidence that diol epoxides are important interme- 
diates in the mutagenesis and carcinogenesis of polycyclic aromatic 
hydrocarbons has been amassed during the past year. Quantum 
chemical calculations which we applied to estimate the reactivity of 
diol epoxides have proven successful in correctly predicting that bay 
region epoxides should be the most reactive for a given PAH, and 
have correctly predicted the relative reactivity of diol epoxides 
derived from different PAH. PAH ring-substituted with nitrogen 
(aza-PAH) are being increasingly recognized as significant environ- 
mental contaminants, but have received meager attention from the 
standpoint of determining the structure-activity relationships. The 
dihydrodiol and diol epoxide derivatives of benz(c)acridine will be 
synthesized in the author's laboratory and will be tested for biologi- 
cal activity through the collaboration of D.M. Jerina, Laboratory of 
Bio-organic Chemistry, NIAMDD and A.H. Conney at Hoffmann- 
LaRoche. The biological testing will entail studies of the ability of 
the dihydrodiols to be metabolically activated by a cytochrome P- 
450 enzyme system to species mutagenic to mutant Salmonella 
strains as well as examination of the intrinsic mutagenicity of the diol 
epoxide and other derivatives of benz(c)acridine. A new stereospeci- 
fic synthesis has been designed to make available benzo ring diol 
epoxides that are very difficult to prepare by current methods, and 
which will later be studied. 
Keywords: polycyclic aromatic hydrocarbons; mutagenesis; carcino- 
genesis; mutagen screening; salmonella; organic nitrogen com- 
pounds; epoxides; glycols; toxicity. 

35081 DNA Repair: Human E. coli Photoreactive Enzymes. 
Sutherland, B.M. (Brookhaven National Lab., Upton, NY, 11973). 
Project number: 1CA-23096-3. Contract: R01-CA-23096-03. Support- 
ed by: National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

We are purifying and characterizing photoreactivating en- 
zymes from procaryotes (E. coli) and eucarotes (human placenta, 
Thermobia domestica, orchid, Drosophila). We are studying the 

substrate range, specificity, wavelength dependence and mechanism 
of action of these enzymes. We are also investigating the function of 
the photoreactivating enzyme in repair of pyrimidine dimers in 
cellular DNA of cultured cells, human leukocytes, and human skin. 
We have developed a system for uv induction of transformation to 
anchorage-independent growth in human cells. We are investigating 
the properties of the transformants and the role of DNA repair 
processes in preventing or enhancing the transformation process. 
Keywords: dna; biological repair; escherichia coli; photoreactivation; 
molecular structure; radiation injuries; enzymes; biochemical reac- 
tion kinetics; animal cells. 

35082 Carcinogen Testing: A Mouse Lymphoma Mutation 
System. Coffino, P. (California Univ., 551 Parnassus Avenue, San 
Francisco, CA, 94122). Project number: 1CA-23218-2. Contract: R01- 
CA-23218-02. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Studies with both ~rokarvotic and eukarvotic cells sueeest 
that the mutagenic activitiis of an organic comp&nd can be use; to 
test for and predict its carcinogenicity. It is proposed that S49 mouse 
lymphoma tissue culture cells be used as the target for mutation 
induction in a carcinogen screening system. Multiple genetic markers 
have been studied in these cells. Mutants resistant to dibutyryl cyclic 
AMP, dexamethasone, 6-thioguanine, or ouabain are well-suited for 
quantitative analysis of induction. Beginning with aflatoxin B1 and 
benzo(a)pyrene, S49 cells will be incubated with carcinogens and, 
after a suitable expression time, cloned in agar with each of the 
selective media to determine the frequency of induced mutation for 
each marker. Because many compounds become active only after 
metabolic conversion, liver microsomal fractions will be added to 
the incubation mixture as a source of mixed function oxidases. By 
extending this analysis to a large number of compounds, the sensitiv- 
ity and efficacy of each marker for carcinogen testing will be 
determined. The use of multiple markers may make it possible to 
infer plausible mechanisms of carcinogen action. 
Keywords: aflatoxin; benzopyrene; carcinogens; screening; tissue cul- 
tures; tumor cells; lymphomas; mice; mutation frequency; mutagene- 
sis. 

35083 Radiation-Induced Mutagenesis and Carcinogenesis. 
Evans, H.H. (Case Western Reserve University, 2109 Adelbert 
Road, Cleveland, OH, 44106). Project number: 1CA-23427-2. Con- 
tract: R01-CA-23427-02. Supported by: National Cancer Inst., Be- 
thesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The characteristics of radiation-induced mutagenesis and car- 
cinogenesis will be investigated in the mouse embryo cell line, C2H 
10T1/2. In order to determine the role of error prone repair in 
mutagenesis and carcinogenesis, we hope to isolate and study repair- 
deficient strains of this cell. Wild-type cells will be mutagenized with 
ethyl methanesulfonate, and repair deficient variants will be isolated 
after selection by a host-cell reactivation viral suicide technique. 
Repair-deficient strains will then be compared to the wild-type 
parental cells with regard to the frequency of mutation and transfor- 
mation induced by uv and ionizing radiation delivered under varying 
conditions. Specific defects in DNA repair will then be character- 
ized in each variant strain showing an altered frequency of induced 
mutagenesis and/or carcinogenesis, so that the role of various repair 
pathways in these processes can be delineated. 
Keywords: ionizing radiations; ultraviolet radiation; irradiation; cell 
cultures; embryon~c cells; mice; mutants; biological radiation effects; 
genetic radiation effects; mutations; radioinduction; oncogenic trans- 
formations; biologjcal repair; biological pathways; errors; carcino- 
genesis; mutagenesis. 

35084 DNA Repair After Polycyclic Hydrocarbon Administra- 
tion. Bresnick, E. (Vermont University, College of Agriculture, 85 S. 
Prospect Street, Burlington, VT, 05401). Project number: ICA- 
23514-2. Contract: R01-CA-23514-02. Supported by: National Cancer 
Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

We plan to utilize the hamster model In which 
benzo(a)pyrene -Fe203 is instilled intratracheally to study DNA 
repair in the trachea. In this regard, we will determine the stability 
of benzo(aI~vrene (BPI-DNA adducts in trachea. the aralkvlation 
pattern df ' ik-20 S'ephadex of the deoxyribonuc~eoside-pol~cyclic 
hydrocarbon complexes and the DNA damage as assessed by an 
alkaline elution technique. As a final aspect of this study, we will 
determine the effects of vitamin A deficiency upon the above 
parameters. It is known that this deficiency greatly increases the 
polycyclic hydrocarbon-induced incidence of squamous cell carcino- 
mas in these hamsters. It is hoped that these studies will shed some 
light upon the interrelationships between carcinogenesis, vitamin A 
deficiency and DNA repair. 
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Keywords: dna; biological repair; polycyclic aromatic hydrocarbons; 
toxicity; hamsters; benzopyrene; vitamin a; nutritional deficiency; 
dirt; carcinogenesis; biological models. 

35085 Pulmonary Metabolism of the N-Heterocyclic Aromatics. 
Warshawsky, D. (Cincinnati University, School of Medicine, Eden 
and Bethesda Avenue, Cincinnati, OH, 45221). Project number: 
ICA-235 15-2. Contract: R01 -CA-235 15-02. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The important contribution of various .polycyclic aromatic 
hydrocarbons to carcinogenic potency of complex mixtures has been 
demonstrated. Whether the complex mixture is from etroleum, 
coal, shale oil, or automobile exhaust, the investigation ofmetabolic 
fate of these compounds is an important step in understanding their 
carcinogenic action. We will investigate the metabolism of an envi- 
ronmental pollutant from a complex mixture, dibenzo(c,g)carbazole, 
using an isolated perfused lung under various experimental condi- 
tions that influence its carcinogenic potency. The clarification and 
understanding of how certain environmental factors, known to en- 
hance the carcinogenic response by heterocyclic aromatics and cause 
formation of certain metabolites and changes in the metabolic path- 
way, will contribute heavily to the study of the mechanism of 
bronchiogenic carcinoma. 
Keywords: lungs; dynamic function studies; metabolism; aromatics; 
polycyclic aromatic hydrocarbons; carcinogenesis; petroleum; coal; 
shale oil; automobiles; exhaust gases; health hazards; respiratory 
tract cells; biological models; perfused organs; neoplasms. 

35086 Activation and Reactivity of Nitroheterocyclics. Olive, 
P.I. (Johns Hopkins University, 725 North Wolfe Street, Baltimore, 
MD, 21205). Project number: ICA-24519-1. Contract: ROI-CA- 
24519-01. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Humans are exposed to nitroheterocyclic compounds through 
extensive use in medicine and industry; these chemicals are metaboli- 
cally activated to toxic, DNA damaging, and in many cases, tumori- 
genic agents. We will attempt to determine the relationship between 
drug activation, DNA damage, mutagenicity, and transforming abili- 
ty of selected nitroheterocyclics. Specifically, we will determine 
whether the electronegativity (reactivity) of these chemicals, as 
reported in the literature, is correlated with their ability to damage 
DNA, as measured by hydroxylapatite chromatography, their muta- 
genicity in bacterial tester strains, or their ability to transform 
cultured C3H/lOT1/2 mammalian cells. In addition, we.intend to 
determine whether the amount of nitrogen-induced DNA damage or 
its rate of repair differs in the specific target organ for tumor 
production, and further, whether this damage is due solely to meta- 
bolic activation in the target tissue or to transfer of activated 
intermediates of nitrofuran metabolism. 
Keywords: nitro compounds; heterocyclic compounds; metabolism; 
mutagenesis; carcinogenesis; bacteria; mutations; cell cultures; animal 
cells; mammals; oncogenic transformations; dna; biological repair. 

35087 Carcinogenesis Studies in Human Tissues. Harris, C.C. 
(National Cancer Inst., 9000 Rockville Pike, Bethesda, MD, 20205). 
Project number: ZXC-861-5. Contract: Z01-CP-04567-06. Supported 
by: National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(60); oil and gas(20); oil shale(20) R and 
D categories: Biological effects of pollutants in experimental systems. 

Model systems for studying carcinogenesis in human target 
tissues (bronchus, pancreatic duct, breast and colon) are being devel- 
oped to link investigations using experimental animals with human 
cancer. Metabolism of chemical carcinogens is being studied in 
human tissues maintained in these model systems. For example, a 
marked variation among individuals in their capacity to metabolize 
carcinogenic polynuclear aromatic hydrocarbons has been observed. 
This interindividual variation may, in part, be due to genetic factors. 
Cultured human bronchi convert chemical carcinogens, e.g., 
benzo(a)pyrene, into metabolites that are mutagens in mammalian 
cells (V-79 cells). This mutagenesis assay is an important new 
screening test for chemical carcinogens. Chemical and physical 
carcinogens cause basal cell hyperplasia and atypical squamous 
metaplasia in cultured and xenotransplanted human bronchi. Model 
systems using human tissues should be useful in several areas of 
cancer research including: (1) identifying environmental carcino- 
gens, their metabolic pathways and host factors determining suscep- 
tibility; and (2) testing new methods of prophylactic intervention in 
populations at high risk of developing cancer. 
Keywords: tissues; carcinogenesis; biological models; human popula- 
tions; chemical effluents; benzopyrene; mutagenesis; risk assessment; 
response modifying factors. 

35088 Control of Benzo(a)pyrene Metabolism in Cells from 
Animal and Human Sources. Okano, P. (National Cancer Institute, 
9000 Rockville Pike, Bethesda, MD, 20205). Project number: ZXC- 

1183-2. Contract: Z01-CP-04473-03-LMC. Supported by: National 
Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The benzo(a)pyrene (BP) metabolite pattern formed by mono- 
cytes and lymphocytes includes three dihydrodiols, a major 7.8-diol, 
low or moderate levels of 4.5-diol and barely detectable levels of 
9,lO-diol, at least three phenols, the 3-OH, 7-OH, and 9-OH and two 
major separable guinones, the 1,6 and 3.6. BP metabolite patterns 
formed by benz(a)anthracene (BA)-induced monocytes and lympho- 
cytes from the same individual show that each cell type has charac- 
teristic differences in the relative ratios of the BP metabolites 
formed. Relatively greater proportions of 7,8-diol and 9-OH are 
synthesized by monocytes, while lymphocytes form relatively higher 
levels of 3-OH and the BP-quinones. Thus, it appears that monocytes 
and lymphocytes contain different patterns of cytochrome P-450 
mixed function oxidase or metabolically related enzymes which are 
active in BP metabolism. The ratio of BP metabolites formed by BA- 
induced to that of control monocytes and lymphocytes is greater for 
the 7-OH and 9-OH and lesser for the 3-OH and 7,8-diol in most 
samples examined. The total amount of BP metabolies formed is 
quantitatively higher in BA-induced cells. This data suggests that 
induction by BA in these cells is selective and favors the formation 
of certain forms of cytochrome P-450 which change the metabolite 
patterns in induced cells. 
Keywords: benzopyrene; metabolism; animal cells; man; animals. 

35089 Cellular and Molecular Effects of Psoralen Plus Ultravio- 
let Light. Kraemer, K.H. (National Cancer Institute, 9000 Rockville 
Pike, Bethesda, MD, 20014). Project number: ZXC-1184-2. Contract: 
201-CP-04516-03-LMC. Supported by: National Cancer Inst., Be- 
thesda, MD (USA). Funding: HEW. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The cellular and molecular effects of the combination of 
psoralen and long wavelength ultraviolet light (uv-a) are being 
studied. This combination, which induces DNA-psoralen binding is 
being used experimentally for treatment of psoriasis and the cutane- 
cus lymphoma mycosis fungoides. Psoralen plus uv-a has been found 
to be mutagenic in bacteria and carcinogenic in mice. There is a 
significant decrease in DNA synthesis in circulating leucocytes from 
patients following this treatment. The present research involved 
development of an in vitro assay to measure the effects of psoralen 
plus uv-a on cell proliferation and DNA synthesis using ra idly 
dividing human lymphoblastoid cells. These studies may be useful in' 
governing the use of psoralen plus uv-a by indicating conditions of' 
toxicity and possible mutagenicity to human cells and in clarifying'. 
the mechanism of cell damage by psoralen. 
Keywords: ultraviolet radiation; biological effects; psoralen; dna; 
chemical bonds; lymphomas; bacteria; mice; patients; in vitro; bio- 
assay; man; toxicity; mutagenesis; biological models. 

35090 DNA Insult Induced by BUDR and Irradiation (Rats, 
Hamsters, Human). Tso, P 0. (Johns Hopkins Univ., 34th and 
Charles St., Baltimore, MD, 21218). Project number: CC-1176-3. 
Contract: Pol-CA-16043-040001. Supported by: National Cancer 
Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The overall objective of this research is to establish the 
relationship between the genetic apparatus (DNA sequence organi- 
zation and gene expression) and mutagenesis/carcinogenesis as the 
basis of the assessment of the biomedical risks caused by the environ- 
mental mutagens/carcinogens. Considerable progress toward this 
goal has been made in the past three years. The objective is to be 
achieved: (1) by the additional acquisition/establishment of knowl- 
edge/methodology for the characterization of carcinogenesis with 
special emphasis on promotion and demotion; (2) by defining the 
relationship between mutagenesis and carcinogenesis, with special 
emphasis on the development of somatic mutation markers closely 
related to neoplasia; (3) by development of special perturbation only 
to DNA (or portion of DNA) leading to carcinogenesis/somatic 
mutagenesis; (4) by analysis of the genetic nature of neoplasia 
through somatic genetics techniques; (5) by comparison of the alter- 
ation in phenotypes and genetic apparatus of tumor cells from both 
fibroblasts and epithelial cells; (6) by analysis of the basic mechanism 
in the neoplastic transformation induced by Herpes simplex virus or 
HSV-DNA; (7) by comparing basic mechanisms in carcinogenesis 
initiated by physical, chemical and viral agents; and (8) by defining 
the alteration of the genetic apparatus (DNA sequence and RNA 
sequence) in mutagenesis/carinogenesis. The above achievements 
will lead to the identification and location of the target DNA 
sequences most sensitive or susceptible in carcinogenesis/mutagene- 
sis, as well as the indication of the malfunctioning of the genetic 
apparatus through the appearance of RNA bearing previously quies- 
cent DNA sequences. This study will also be extended for the Syrian 
hamster cells to the human cells. This will provide the basic science 
about carcinogenesis/mutagenesis needed for the establishment of a 
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biomedical risk assessment system for the environmental mutagens/ The  objectives are to: (1) recontact former Massachusetts 
carcinogens. tuberculosis sanatoriums and obtain necessary permission and clear- 
Keywords: dna; mutagenesis; carcinogenesis; risk assessment; neo- ances to  conduct the study; (2) select the population to study (both 
vlasms: health hazards; chemical effluents: bioloaical models. women and men who were discharged alive and who received - 

various treatments for pulmonary tub&culosis); (3) design forms to 
35091 Biological Interaction and Radiotherapy. Clifton, K.H. abstract medical information and location information from medical 
(Univ. o f  Wisconsin, 307 N. Charles St., Madison, WI, 53706). records; (4) abstract medical and location information on all subjects 
Project number: CK-800-3. Contract: Pol-CA-19278-040016. Support- selected for study; (5) locate the population selected for study; (6) 
ed by: National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. design a patient questionnaire to obtain information on current and 
related en erg^. ~ ~ u r c e :  nuclear fission(100) R and D categories: Clini- past disease status, especially cancer history; (7) mail the question- 
cal s tud~es ~n humans. naire to all patients iocated alive; (8) validate all reported cancer 

The  objectives are: (1) to initiate and continue clinical studies diagnosis; (9) computerize the medical record data, questionnaire 
in radiation therapy with emphasis on tumor localization, treatment resDonse data. and death certificate data: and (10) determine radi- . , 
planning and quality control, normal tissue tolerance, therapy with orean ddses as accuratelv as Dossible: 
combined modalities (including hyperthermia and/or intra-arterial 
chemotherapy), altered time-dose fractionation schedules, and half- 
body irradiation; (2) to continue preclinical research in radiation 
biology expanding the range to include biologic effects of combined 
modality therapy (especially on normal tissues), the carcinogenic 
nspects of ionizing radiations, the effects of microwave and water 
bath hyperthermia (with or  without ionizing irradiation) on mem- 
branes, cells, and tissues, and mechanisms of in situ repair; (3) to 
continue research on the dosimetry of high energy electrons and 
photons and apply these findings clinically and to explore improvin 
high energy electron beam dose distribution with magnetic fields; (43 
to further clinical studies and development with ultrasound and C T  
to  improve tumor detection and margin delineation and to develop 
practical methods for using C T  information for treatment planning; 
(5) to develop suitable tumor-localizing radionuclides for improved 
detection and definition of tumors and for predicting responses to  
cytotoxic therapy and to evaluate dynamically physiologic changes 
which occur in tumors and normal tissues following irradiation o r  
therapy with cytotoxic drugs, particularly adriamycin; (6) to provide 
an excellent setting for training in radiation therapy, radiation biol- 
o g  and radiation physics at the predoctoral and postdoctoral level; 
an$ (7) to promote optimal use ot iadiatian therapy as part of a 
multidisciplined approach to the treatment of cancer within the 
U.W. Clinical Science Center and in the region serviced by the 
Wisconsin Clinical Cancer Center. 
Keywords: radiotherapy; tumor cells; biological radiation effects; 
temperature dependence; chemotherapy; microwave radiation; dosi- 
metry; magnetic fields; radiobiology; optimization; carcinogenesis; 
cytology; animal cells. . - 

35092 Modification of Radiation Injury. Yatvin, M.B. (Univ. of 
Wisconsin, 307 N. Charles St., Madison, WI, 53706). Project number: 
CK-801-3. Contract: POI-CA-19278-040017. Supported by: National 
Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

The objectives are: (1) to initiate and continue clinical studies 
in radiation therapy with emphasis on tumor localization, treatment 
planning and quality control, normal tissue tolerance, therapy with 
combined modalities (including hyperthermia and/or intra-arterial 
chemotherapy), altered time-dose fractionation schedules, and half- 
body irradiation; (2) to  continue preclinical research in radiation 
biology expanding the range to include biologic effects of combined 
modality therapy (especially on normal tissues), the carcinogenic 
aspects of ionizing radiations, the effects of microwave and water 
bath hyperthermia (with or  without ionizing irradiation) on mem- 
branes, cells, and tissues, and mechanisms of in situ repair; (3) to 
continue research on the dosimetry of high energy electrons and 
photons and apply these findings clinically and to explore improving 
high energy electron beam dose distribution with magnetic fields; (4) 
to further clinical studies and d e v e l o p ~ n e ~ ~ t  with ultrasound and C T  
to improve tumor detection and margin delineation and to develop 
practical methods for using C T  information for treatment planning; 
(5) to develop suitable tumor-localizing radionuclides for improved 
detection and definition of tumors and for predicting responses to 
cytotoxic therapy and to evaluate dynamically physiologic changes 
which occur in tumors and normal tissues following irradiation or  
therapy with cytotoxic drugs, particularly adriamycin; (6) to provide 
an excellent setting for training in radiation therapy, radiation biol- 
ogy, and radiation physics at the predoctoral and postdoctoral level; 
and (7) to promote optimal use of radiation therapy as part of a 
multidisciplined approach to the treatment of cancer within the 
U.W. Clinical Sciences Center and in the region serviced by the - 
Wisconsin Clinical Cancer Center. 
Keywords: radiation injuries; radiotherapy; optimization; neoplasms; 
post-irradiation therapy; biological recovery; radiobiology; radioas- 
say; radiation protection. 

35093 Follow-up Fluoroscopically Examined Tuberculosis Pa- 
tient. Monson. R.R. (Harvard Univ., School of Public Health, 

~ e ~ w o r & :  lungs; tuberculosi$ ca;cinogenesis; medical surveillance; 
diagnosis; data acquisition; radiotherapy; epidemiology; reviews; pa- 
tients. 

35094 Isolation and Purification of Human Polycyclic Hydrocar- 
bons. Arnott, M. (Univ. of Texas, P.O. Box 20036, Houston, TX, 
77025). Project number: DX-266-1. Contract: N01-CP-85671. Sup- 
ported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The  objectives are: (1) Phase I, preliminary studies on the 
characterization of enzyme types and levels in liver samples from six 
to ten donors and assessment of shortage and microsomal prepara- 
tion methods; (2) Phase 11, purification and characterization of 
soluble, non-microsomal enzymes and antibody preparation; (3) and 
Phase 111, purification and characterization of microsomal enzymes 
and antibody preparation. 
Keywords: man; polycyclic aromatic hydrocarbons; purification; sep- 
aration processes; liver; enzymes; antibodies; biochemical reaction 
kinetics. 

35095 Isolation and Purification of Human Polycyclic Hydrocar- 
bons. Guengerich, P.F. (Vanderbilt Univ., 21st Ave. S. and Garland, 
Nashville, TN,  37232). Project number: DX-267-1. Contract: N01- 
CP-85672. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The  objectives are: (1) purification of human liver microsomal 
NADPH-cytochrome P-450 reductase to homogeneity; (2) purifica- 
tion of human liver microsomal epoxide hydratise to homogeneity; 
(3) purification of individual human liver microsomal cytochromes 
P-450 to homogeneity; (4) preparation of monospecific antibodies to 
each of the above purified proteins; (5) reconstitution of enzyme 
activity towards polycyclic hydrocarbons and other substrates; (6) 
physical characterization of purified human liver proteins for com- 
parison to animal enzymes; and (7) comparison of substrate specific- 
ities of purified human liver enzymes with those obtained from 
animals. 
Keywords: human populations; man; polycyclic aromatic hydrocar- 
bons; purification; separation processes; enzymes; proteins; biochemi- 
cal reaction kinetics; liver. 

35096 Mechanism of Aryl Hydrocarbon Hydroxylase Induction 
(Rat). Avdalovic, N. (Wistar Inst. of Anatomy and Biology, 36th and 
Spruce St., Philadelphia, PA, 19104). Project number: 02-31-1. Con- 
tract: POI-CA-21778-020002. Supported by: National Cancer Inst., 
Bethesda, M D  (USA). Funding: HEW. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in cxpcrimentnl systems. 

T h e  project is designed to utilize the expertise and facilities at 
the Wistar Institute to study exogenous and endogenous components 
of environmental carcinogenesis and to serve as the nucleus of an 
Environmental Carcinogenesis Center at the Institute. In vitro and in 
vivo model systems will be used to investigate the mechanisms by 
which environmental chemicals interact with the host cell and with 
each other and the mechanisms by which the host can respond to 
these chemicals. This multidisciplinary approach to a multifaceted 
problem will increase our understanding of how environmental 
chemicals cause cancer. 
Keywords: hydrocarbons; hydroxylase; biochemical reaction kinetics; 
human populations; carcinogenesis; chemical effluents; metabolism. 

35097 Phenotyping Mice and Human Beings for Responsiveness 
to Aromatic Hydrocarbons. Polland, A. (Univ. of Wisconsin, 307 N. 
Charles St., Madison, WI, 53706). Project number: DZ-48-1. Con- 
tract: POI-CA-22484-020005. Supported by: National Cancer Inst., 
Bethesda, M D  (USA). Funding: HEW. 
Related energy source: CoaI(100) R and D categories: Biological 

Boston, MA, 02138). project number: DX-219-1. Contract: NOI-CP- effects of polrutants in experimental systems. 
- 

81058. Supported by: National Cancer Inst., Bethesda, M D  (USA). This project is part of a broader program (CA 22484-02) 
Funding: HEW. whose summary states: This program-project encompasses a broad 
Related energy source: nuclear fission(100) R and D categories: Clini- fundamental approach to the chemistry, biochemistry, and biology 
cal studies in humans. of tumor initiation, promotion, and progression by chemicals. The 
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program includes major studies on the activation of chemical car- 
cinogens, the interactions of ultimate carcinogens with cellular ma-"' 
cromolecules, biochemical events associated with the promotion of,; 
initiated cells leading to the development of gross tumors, factois 
that affect the differentiation of cells and the progression and regres- 
sion of neoplastic or preneoplastic cells, and the biological and 
biochemical diversity of preneoplastic and neoplastic lesions. The 
program includes investigations at the subcellular level, in cell 
culture, and in the whole animal. 
Keywords: human populations; radiobiology; aromatics; hydrocar- 
bons; tumor cells; cell differentiation; animal cells; metabolism; bio- 
chemistry. 

35098 Measurement of Normal Tissue Change in Therapeutically 
Irradiated Brain (Human). Kramer, S. (Thomas Jefferson Univ., 1025 
Walnut Street, Philadelphia, PA, 19107). Project number: ED-1 190- 
1. Contract: POI-CA-11602-100032. Supported by: National Cancer 
Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 
Keywords: radiotherapy; brain; man; pathological changes. 

35099 Analyze Research nn Effects of Ionizing Radiation. Weiss, 
D.L. (National Academy of Sciences, 2101 Constitution Ave. NW, 
Washington, DC, 20037). Project number: ES-168. Contract: N01- 
CO-95466. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: 
Health effects assessments. 

The objective is to conduct an analysis of the federal 
government's activities in ionizing radiation research, with emphasis 
on the human health and related biological aspects of that research, 
with respect to effects of ionizin radiation. 
Keywords: ionizing radiations; fealth hazards; human populations; 
biological radiation effects; electromagnetic radiation. 

35100 Biochemical Studies on DMBA Induced Mammary Can- 
cers. Dao, T.L. (Roswell Park Memorial Inst., 666 Elm St., Buffalo, 
NY, 14263). Project number: Cc-1074-3. Contract: POl-CA-14812- 
060007. Supported by: National Cancer Inst., Bethesda, M D  (USA). 
Funding: HEW. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project is part of a broader program (CA 14812-06) 
whose summary states: The objectives of this program/project can 
be summarized as follows: (1) to undertake a multidisciplinary study 
to elucidate the mechanisms of carcinogenesis of the mammary gland 
in the rat; (2) to study the biochemical mechanical mechanism of the 
action of three major hormones, prolactin, estrogen and progester- 
one, on the mammary gland during normal physiological processes 
and during the process of carcinogenesis; (3) to elucidate the mor- 
phogenetic and host factors which contribute to the development of 
breast cancer; (4) to carry out biochemical studies to elucidate the 
nature of hormone dependency of breast cancer in humans; (5) to 
study serum and tissue sialyltransferase in patients with breast 
cancer; (6) to study the hormonal control of lactose synthetase in 
mammary gland and mammary tumors; and (7) to study estrogen 
metabolism in women with breast cancer and investigate the possible 
sources and disposition of extragonadal estrogens. 
Keywords: mammary glands; carcinogenesis; neoplasms; 
dimethylbenzanthracene: bioloaical effects: toxicitv: biochemical re- - . , 
action kinetics. 

35101 Cell Kinetics of Irradiated Tumors. Goldfeder, A. (New 
York Univ., 421 1st Ave., New York, NY, 10012). Project number: 1- 
CA-12076-8. Contract: R01-CA-12076-075 1. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The aim of this renewal project is to apply detailed informa- 
tion on morphologically defined G I  phase cells and their cycling 
counterparts, acquired during studies reported in this application. 
Planned studies will be conducted in vivo on transplantable lines of 
murine mammary carcinomas and sarcomas, and on lines of human 
mammary carcinomas propagated in athymic-nude mice. Studies will 
be concerned with several problems: (1) the capacity of G I  phase- 
confined cells to recover from sublethal or potentially lethal radi- 
ation damage; (2) comparison of both types of repair in vivo; (3) 
exploration of a possibility that repair of radiation damage in some 
instances might be an artifact caused by dispersion procedures of 
tested tumor cells; (4) relationship between hypoxic cells and GI  
phase-confined or proliferating cells; (5) kinetics and clonogenic 
potential of the fast and slow components of GI  phase-confined cells 
in untreated as well as in irradiated tumors; (6) automatization of 
nuclear screening in tumor cells; and (7) application of diffusion 
chamber-semisolid medium technique to human carcinomas. Since 
these experiments will be performed on mouse tumor systems as well 
as on human carcinomas, the clinical implication is inherent. The 
overall goals of the proposed research are: (a) to extend the current 

knowledge of GI  phase-confined cells in experimental as well as in 
human tumors under in vivo conditions, (b) to develop an in vivo 
experimental testing and screening system applicable to human can- 
cers, and (c) to apply this system to further exploration of combina- 
tion therapy. 
Keywords: tumor cells; biochemical reaction kinetics; mammary 
glands; mice; neoplasms; man; carcinogenesis; biological repair; radi- 
ation injuries; biological radiation effects; radiotherapy; animal cells. 

35102 In Vitro Chemical Carcinogenesis. Heidelberger, C.D. 
(Univ. of Southern Califorina, Los Angeles, CA, 90033). Project 
number: 1CA-21036-4. Supported by: National Cancer Inst., Bethes- 
da, MD (USA). Funding: HEW. 

' 

Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

We propose to continue our integrated study of oncogenic 
transformatiori, DNA damage, synthesis and repair, mutation, and 
cytotoxicity in C3H/10T1/2 cells treated with four alkylating agents 
and four polycyclic aromatic hydrocarbons of different oncogenic 
potency. We have already generated dose response data for the 
above varameters in cells treated with alkvlatine aeents and with 
that data it has proved possible to assign hizo&.al effects to 
molecular lesions. We have yet to quantitate oncogenic transforma- 
tion with alkylating agents and to measure alkylation products in 
DNA. Completion of these projects will provide: (1) information on 
the role of DNA damage inoncogenesis; and (2) a cell line (C3H/ 
10T1/2 cells), which, when coupled with metabolic activation, can 
be used for early identification of most classes of mutagens and 
carcinogens. . 
Keywords: tumor cells; dna; biosynthesis; biological repair; muta- 
tions; toxicity; alkylating agents; polycyclic aromatic hydrocarbons; 
carcinogens; mutagens; mutagen screening; biological effects. 

35103 Transformation In Vitro with Split Doses of Radiation. 
Miller, R.C. (Columbia Univ., 630 W. 168th St., New York, NY, 
10032). Project number: I-CA-23952-2. Contract: R23-CA-23952-02. 
Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW . . 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

In a practical situation, when radiation is received by radi- 
ation workers or members of the general public, the dose is delivered. 
in a series of small dose-fractions or continuously at low dose-rate. 
By contrast, most carcinogenesis studies with experimental animals 
have involved single large doses of radiation. It is planned to use the 
recently developed powerful methods of in vitro oncongenic trans- 
formation to investigate the effect of dose fractionation and vari- 
ations in dose-rate, both for x-rays and for cyclotron produced 
neutrons. The C3H/IOT 1/2 cell line has been shown to be readily 
transformable with chemical carcinogens or ionizing radiations. The 
rate of transformations will be determined for single and split doses 
over a wide range of dose levels, both for x-rays and for neutrons. 
Preliminary experiments with x-rays indicate that at low dose levels, 
below 100 rad, splitting the dose into two fractions separated by a 
time interval of 5 hours increases the incidence of transformed 
clones compared with the same total dose delivered in a single 
exposure. By contrast, at high doses, dose fractionation results in a 
decrease in the transformation rate. These findings, which have 
important implications for radiation protection and for the interpre- 
tation of risk estimates, will be confirmed and extended. In addition, 
the effect of continuous low dose-rate exposures will be investigated. 
Keywords: nuclear energy; carcinogenesis; dose rates; x radiation; 
radiation protection; fractionation; in vitro; biological models; radio- 
therapy. 

35104 Radiobiology of Normal Tissues. Withers, H.R. (Univ. of 
Texas, P.O. Box 20036, Houston, TX, 77025). Project number: I-CA- 
11 138-1 1. Contract: R01-CA-11138-11. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

We propose to pursue two broad objectives: an investigation 
of the pathobiology and dose-response relationships of the late 
effects of irradiation, and the suantitation of the responses of tissues 
to doses in a range used daily-in clinical radiotherapy. Late effects 
will be studied in the lung, kidney, and testis, and low dose response 
relationships in the jejunum, kidney, and testis. 
Keywords: radiobiology; tissues; delayed radiation effects; lungs; 
kidneys; testes; low dose irradiation; dose-response relationships; x 
radiation. 

35105 Localization of Repaired Sites in Chromatin Following 
Ultraviolet Damage. Bustin, M. (National Cancer Inst., 9000 Rock- 
ville Pike, Bethesda, MD, 20205). Project number: ZXC-1320-1. 
Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW. 
Related energy source: soIar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 
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The mechanism of repair of uv-induced DNA damage is 
studied. Human lympho-blastcid cell lines, including normal and 
xeroderma pigmentosum, which differ in their ability to repair uv- 
induced DNA damage, are exposed to different doses of 254 nm uv 
radiation. The cells are allowed to repair the damage in the presence 
of radioactive nucleotides. Chromatin from these cells is isolated and 
the location of the repair site identified with the aid of specific 
nucleases. DNA synthesis in the presence of hydroxyurea results in 
incorporation of counts which are particularly sensitive to DNAase 
digestion. The major aim of the project is to identify repair sites and 
to explore the possibility that differences among various cells in uv 
sensitivity reflect some differences in the re air sites. 
Keywords: ultraviolet radiation; biologicaf effects; chromatin; bio- 
logical repair; man; animal cells; sensitivity. 

35106 Separation Identification and Quantitation of Cytochromes 
P-450 in Mammalian Tissues. Robie Suh, K.M. (National Cancer 
Inst., 9000 Rockville Pike, Bethesda, MD, 20205). Project number: 
ZXC- 13 19- 1. Contract: 201 -CP-04499-02-LMC. Supported by: Na- 
tional Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Several forms of cytochrome P-450 are known to exist in 
mammalian liver. The type and amount of these cytochromes P-450 
present are affected by exposure of the animal to some drugs, 
polycyclic hydrocarbons, and other substances in the environment. 
Cytochrome P-450 is a major component of a mixed-function oxi- 
dase enzyme system which catalyzes the metabolism of many com- 
pounds including polycyclic hydrocarbons known to produce cancer 
in humans. The ability of the individual to activate or de-activate 
chemical carcinogens and thus his susceptibility to cancer induction 
by a given agent may depend on the absolute amounts or relative 
proportions of particular cytochrome P-450 species present. Hence, 
it would be useful to be able to recognize and quantitate the 
cytochrome P-450 forms. In this study methods for the identification 
of these proteins are being developed using rat and rabbit liver 
microsomes. These methods include (1) iso-electric focusing fol- 
lowed by enzymatic determination of mixed-function oxidase activi- 
ty, (2) SDS-polyacrylamide gel electrophoresis, (3) spectrophotome- 

, tric examination, and (4) immunological techniques. Once estab- 
lished, the methods will be used to analyze cytochromes P-450 of 
human monocytes and lymphocytes. 
Keywords: mammals; animal cells; tissues; cytology; toxicity; metabo- 
lism; polycyclic aromatic'hydrocarbons; carcinogenesis; bioassay. 

35107 Role of DNA Repair Damage and Its Repair Mechanisms 
in In Vitro Chemical Transformation. Lo, K. (National Cancer Inst., 
9000 Rockville Pike, Bethesda, MD, 20205). Project number: ZXC- 
1323-2. Contract: ZOl-CP-05001-02-LMC. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The purpose of this project is to study the biochemical 
mechanism of in vitro transformation by chemical carcinogens in 
variants subcloned from BALB 3T3. Present interests are focused on 
the repair functions of these cells. Kinetic studies of benzo(a)pyrene 
(BP) binding to DNA and its intracellular pool size have been 
investigated, since they can provide information to select experimen- 
tal conditions in which the cellular repair capacity is accurately 
represented by the observed rate of excision of damaged DNA. The 
excision repair of BP bound in DNA in cell cultures was measured in 
both dividing and non-dividing states. The results indicated that the 
carcinogen adducts remained in DNA under all conditions studied. 
This carcinogen nucleoside adduct was identified as (7R)-benzopyr- 
ene diol epoxide 1-9, 10-trans deoxyguanosine. 
Keywords: dna; biological repair; biological recovery; ch;mical radi- 
ation effects; benzopyrene; biological effects; in vitro. 

Bacterial cells are known to be sensitized to radiation killing by 
incubation with the antibiotic rifampicin prior to irradiation. In vitro 
stlidies have shown that rifampicin inhibits RNA synthesis by inhib- 
iting the initiation of RNA synsthesis. RNA polymerase binds to 
DNA in the presence of rifampicin, but it is not able to begin the 
synthesis of the RNA polymer. The possible influence of RNA 
polymerase association with the phi X174 molecule on its radiosensi- 
tivity will be stuided. These in vitro experiments should help to 
determine whether RNA polymerase association with cellular DNA 
at the time of irradiation influences the radiosensitivity of cells. The 
changes in radiosensitivity of bacterial cells as a function of their 
physiological state (for example, log phase vs stationary phase) and 
in mammalian cells as a function of their cell cycle stage could in 
part be related to variations in RNA polymerase association with the 
DNA. 
Keywords: dna; biological radiation effects; ultraviolet radiation; 
biological effects; radiosensitivity; ionizing radiations. 

35109 Cellular Repair of Potentially Mutagenic Damage. Ward, 
J.F. niv. of California, 900 Veteran Ave., Los Angeles, CA, 
90024y Project number: ICA- 13437-6. Contrack ROl -CA- 13436- 
06A1. Supported by: National Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. 
Related energy source: Coal(50); nuclear fusion(50) R and D catego- 
ries: Biological effects of ollutants in experimental systems. 

The objectives of th is  research are: (1) to develop highly 
sensitive serologic assays for DNA base damage, (2) to apply the 
assays to the study of cellular damage and its repair, and (3) to study 
the relation of base damage to carcinogenesis and mutagenesis. The 
serologic approach is important since current physical-chemical 
methods for the study of base damage at low dose and within the 
DNA macromolecule are inadequate. Serologic assays are highly 
sensitive and specific and permit quantitation of particular ionizing 
radiation damaged bases. Assay systems are being developed for 
quantitation of products in isolated DNA and for localization within 
cell preparations. Antibodies have been prepared to the ionizing 
radiation products, 5-hydroxymethyluridine and 8,5'-cycloadenosine, 
and by phage neutralization; assay yields have been measured in 
irradiated solutions of parent compounds under several conditions. 
Both products have been detected in irradiated DNA. We have 
developed a radioimmunoassay for uv photoproducts and produc- 
tion and repair of damage in HeLa cells has been followed. Anti- 
bodies have been prepared to 06-ethylguanosine and a highly sensi- 
tive method for the detection of this product in ethylnitrosourea 
treated DNA has been developed. Repair studies will be extended to 
include ionizing radiation and chemical carcinogen damaged bases. 
Damage accumulation and repair will be correlated with survival 
and mutagenesis in cell systems. 
Keywords: mutagenesis; biological repair; biological models; dna; 
biological radiation effects; radiation injuries. 

351 10 Effect of Chloroquine on Radiation Repair in Tunior Cells 
(Human, Mice). Laughlin, J.S. (Sloan-Kettering Inst. for Cancer 
Research, 410 E. 68th St., New York, NY, 10021). Project number: 
CC-330-3. Contract: P30-CA-08748-145515. Supported by: Sloan-Ket- 
tering Inst. for Cancer Research, New York (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This grant is to provide core support for the research pro- 
gram of the Sloan-Kettering Institute through provision of salaries 
and benefits for essential scientific and administrative personnel; 
facilities, such as animal maintenance and secretarial services re- 
quired by many laboratories; consultant services; renovations; and 
initial funding for new developmental programs. 
Keywords: radiation injuries; biological repair; man; mice; tumor 
cells; research programs; financing; organic chlorine compounds; 
radiosensitivity effects. 

35108 Biological and Physical Action of Radiation on DNA. 351 11 Clearance of Tracers in Radiation Damaged Lungs (Dogs). 
~ c h e ~ ,  P.M. (Univ. of Florida, School of Agriculture, Gainsville, Laughlin, J.S. (Sloan-Kettering Inst. for Cancer Research, 410 E. 
FL, 32601). Project number: 1-CA-12447-7. Contract: ROl-CA- 68th st., New NY, 10021). Project number: CC-335-3. Con- 
12447-07~1. Supported by: National Cancer Inst., Bethesda, MD tract: P30-CA-08748-145529. Supported by: National Cancer Inst., 
(USA). Funding: HEW. Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(50); solar(50) R and D catego- Related energy source: nuclear fission(100) R and D categories: Bio- 
ries: Biological effects of pollutants in experimental systems. logical effects of pollutants in experimental systems. . 

The object of this proposal is to study the molecular action of This grant is to provide core support for the research pro- 
ionizing radiation and ultraviolet radiation on DNA. Radiation ef- gram of the ~ l ~ ~ ~ - ~ ~ t t ~ ~ i ~ ~  Institute through provision of salaries 
fects on both the single-strand mature form of bacteriophage phi and benefits for essential scientific and administrative personnel; 
X174 DNA and its circular convently closed double-strand replica- facilities, such as animal maintenance and secretarial serivces re- 
tive intermediate (called RFI) will be studied. Purified DNA in quired by many laboratories; consultant services; renovations; 
dilute aqueous solution will be exposed to ionizing radiation (ior) and initial funding for new developmental programs, 
s.ltraviolet (uv) radiation. physical damage will be measured by the Keywords: lung clearance; radioisotopes; radionuclide kinetics; tracer ppearance of strand breaks. Biological damage will be measured as techniques; dogs. 
le loss of ability of the DNA to form phage when DNA is 

incubated with calcium-treated cells. The radiosensitivities of the 35112 Comparative Metabolism Study of PAH Analogues. 
single-strand and the double-strand forms of the DNA will be Wong, L.K. (Ohio State Univ., 370 W. 9th Ave., Columbus, OH, 
compared. Also, the ability of cellular repair systems, in particular 43212). Project number: 1-CA-24075-2. Contract: R23-CA-24075-02. 
the inducible repair pathway, to enhance survival for ior and uv Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
irradiated single-strand and double-strand DNA will be studied. HEW. 
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Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The main objectives of this project are to: (1) distinguish tfie 
metabolic pathways which are responsible for activation and detoxi- 
fication of the widely occurring carcinogenic polycyclic aromatic 
hydrocarbons (PAH); and (2) test the validity of the bay region 
concept of aiomatic hydrocarbon carcinogenicity. To achieve these 
goals we will: (1) perform detailed in vivo and in vitro comparative 
metabolism studies of PAH carcinogens and their non-carcinogenic 
analogues; (2) determine the structures, quantities, deposition and 
elimination of the metabolites; and (3) examine the chemical reactivi- 
ties of the potentially active metabolite(s) derived from the PAH 
carcinogen and contrast with those obtained from its non-carcino- 
genic analogues. Through these studies, we will determine which 
specific metabolic pathway dictates PAH tumor induction, and how 
structural parameters influence the metabolism of these compounds 
and the carcinogenti activities of the resulting metabolites. The 
information obtained from the proposed project will be useful in 
establishing structural correlates of carcinogenesis, and hence pro- 
vide a chemical approach, to the risk assessment of other potentially 
carcino enic agents. 
Keyworfs: polycyclic aromatic hydrocarbons; metabolism; biological 
pathways; carcinogenesis; biological models; comparative evalua- 
tions; biochemical reaction kinetics. 

35113 Conjugations and Carcinogen Metabolism. Gessner, T.  
(Roswell Park Memorial Inst., 666 Elm St., Buffalo, NY, 14263). 
Project number: 1 -CA-24127-2. Contract: R01  -CA-24127-02. Sup: 
ported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW . . 

Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Polycyclic aromatic hydrocarbons undergo activation by the 
AHH mediated biotransformation, and deactivation by conjugating 
pathways (glucuronidation, sulfation and glutathione~conjugation~ 
Since the net carcinogenic effect of a hydrocarbon carcinogen will 
be affected.by the lev& of both activating and deactivating process- 
es. it is important to test what role the deactivating pathways play in 
protection from carcinogenicity by polycyclic hydrocarbons. It is 
proposed to elucidate the role of glucuronidation in this process, and 
to obtain basic information regarding the occurrence, properties and 
substrate specificity of various forms of glucuronyltransferases in 
various tissues, and the factors controlling these activities - environ- 
mental (such as inducibility with polycyclic hydrocarbons) and 
genetic (such as variations in responsiveness to inducing agents). 
Another major objective is to determine whether suitable model 
drug substrates can be found, for the various forms of 
glucuronyltransferases involved in carcinogen metabolism, which 
would mimic the behavior of the corresponding carcinogenic poly- 
cyclic hydrocarbons and thus could be used as probes for the 
potential metabolism of the carcinogen by those enzymes. 
Keywords: metabolism; carcinogens; polycyclic aromatic hydrocar- 
bons; biological pathways; drugs; environmental transport. 

35114 Ultraviolet Carcinogenesis and Immunity. Fortner, G.W. 
(Kansas State Univ., Anderson Hall., Manhattan, KS, 66502). Project 
number: 1 -CA-24 196- 1. Contract: R01 -CA-24 196-01A 1. Supported 
by: National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Epidemiological studies have indicated that some human skin 
tumors may be a consequence of exposure to the ultraviolet wave- 
lengths of sunlight. Likewise, chronic ultraviolet irradiation induces 
highly antigenic spindle cell skin tumors on the back of inbred mice. 
This tumor system offers a unique model to study the lymphocyte 
mediated suppressive effects of ultraviolet light (uvl) as well as anti- 
tumor immunity in these hosts. The majority of tumors induced by 
uvl are immunogenic and, thus, rapidly rejected when transplanted 
into syngeneic hosts; however, uvl-induced tumors grow progres- 
sively in autochthonous and syngeneic uvl-irradiated hosts. Suppres- 
sor T cell activity -and not panimmunosuppression has been estab- 
lished as the mechanism for this tumor progression. Through the use 
of established in vivo and in vitro methodology, it will be undertak- 
en to determine the basic immune response to uv light-induced 
murine skin tumors. The primary objective is to gain a better 
ur~derstanding of how tumors regress or progress by studying the 
tumors in situ. The infiltrating host cells will be analyzed as to type 
by identification of cell surface markers and as to function by 
measuring cytotoxicity to tumor targets. A comparison will be made 
in regressor and progressor mice of both normal and uvl-irradiated 
origin. The interactions of infiltrating host cells with each other and 
within the local tumor environment will be analyzed. The relation- 
ship between peripheral anti-tumor reactivity and the immunologic 
response in situ will be determined. 
Keywords: ultraviolet radiation; carcinogenesis; immunity; biological 
models; biological effects. 

35115 Chemical Carcinogens and Their Cellular Receptors. Whit- 
lock, J.P. (Stanford Univ., School of Medicine, Stanford. CA, 

94305). Project number: 1 -CA-24580- 1. Contract: R01-CA-24580-01. 
Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
UF W -*-  .. . 
Related energy source: Coal(40); oil and gaS(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Environmental pollutants are important contributors to 
human disease, particularly cancer. The long-term goal of the studies 
proposed here is to increase our understanding of the interactions 
between foreign compounds and cellular macromolecules; we are 
particularly interested in those interactions which lead to phenotypic 
changes, such as increases in microsomal drug-metabolizing enzyme 
activity or neoplastic transformation. We will evaluate the interac- 
tions between reactive small molecules and chromatin. The ap- 
proach will be to chemically modify chromatin, using the reactive 
forms of various chemical carcinogens. We will ask whether differ- 
ences in the level of chromatin organization of alterations in chroma- 
tin conformation affect the relative ability of the various chromatin 
components to undergo modification. 
Keywords: carcinogens; biological effects; oncogenic transforma- 
tions; chromatin; chemical reactions. 

35116 Kidney Response to Fractionated Radiation. Moulder, J.E. 
(Medical College of Wisconsin, 561 N. 15th St., Milwaukee, WI). 
Project number: 1CA-24652-1. Contract: R01-CA-24652-01. Support- 
ed by: National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This research program will study the response of the rat 
kidney to fractionated irradiation. Specifically, it will determine how 
the radiation tolerance of the kidney changes with fractionation, 
determine whether there are early indicators of kidney damage that 
correlate with late kidney damage, and determine whether non- 
lethal kidney damage is repaired between treatment courses 6 to 18 
months apart. Information will also be gained concerning the slope 
of the dose-response curve for late radiation damage, and concerning 
optimal radiotherapy schedules. Rats will receive bilateral kidney 
irradiations in several fractionation schedules, ranging from single 
doses to 32 fractions in 72 days. Animals will be followed for at least 
18 months, with periodic determinations of blood pressure, blood 
chemistry, urine chemistry and iodohippurate clearance times. 
Kidney doses will range from those producing only light neophritis 
to those that will cause death within 12 months. Some of the animals 
surviving the first course of treatment will be given a second 
fractionated treatment 6 to 18 months later. 
Keywords: kidneys; radiosensitivity; fractionated irradiation; rats; 
radiotherapy. 

35117 Photo-Induced Cell Killing, Mutation. and DNA Repair. 
Ritter, M.A. (Univ. of Pennsylvania, 36th and Hamilton Walk, 
Philadelphia, PA, 19104). Project number: 1-CA-24657-1. Contract: 
R01-CA-24657-01. Supported by: National Cancer Inst., Bethesda, 
MD (USA). Funding: HEW. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

T h ~ s  study will measure photochemically induced cell letha- 
lity and mutagenesis (6-thioguanine resistance) in normal and xero- 
derma pigmentosum human diploid cells as a function of wave- 
length. Selected wavelengths in the far uv, near uv, and visible range 
will be used. We will investigate the role of DNA damage and repair 
phenomena in cell lethality and mutagenesis. At each wavelength, 
DNA strand breaks, pyrimidine dimers, unscheduled DNA synthe- 
sis, and the average site of repair-synthesized DNA regions will be 
determined. The oxygen dependence of cell lethality, mutagenesis, 
and DNA damage and repair will also be measured as a function of 
wavelength. 
Keywords: cell killing; mutagenesis; photochemical reactions; xp 
cells; ultraviolet radiation; strand breaks; animal cells; man. 

35118 Cell Irradiations with Molecular Ions. Rossi, H.H. (Co- 
lumbia Univ., 630 W. 168th St., New York, NY, 10032). Project 
number: 1-CA-15307-6. Contract: R01-CA-15307-06. Supported by: 
National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

In order to investigate the dependence of radiobiological 
effects on energy distribution in cells, the latter are irradiated with 
molecular ions. When striking matter, these ions dissociate and pairs 
of triplets of particles traverse the cells with mean separations that 
can be varied. In addition, the effects of equal numbers of randomly 
incident particles can be determined. The results support the theory 
of dual radiation action and provide numerical parameters for its 
application. The cells irradiated are Chinese hamster cells in tissue 
culture and the effects assessed are reproductive cell death and 
chromosome aberrations. 
Keywords: animal cells; radiosensitivity; hamsters; tissue cultures; 
chromosomal aberrations; reproduction. 

35119 X-Ray Dose Rate Effects on Cell Kinetics. Schwarz, G. 
(St. Vincent's Hospital and Medical Center of New York, 153 West 
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11th Street, New York, NY, 1001 1). Project number: 1-CA-17582-5. 
Contract: R01-CA-17582-05. Supported by: National Cancer Inst., 
Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical,effects of pollutants in experimental systems. 

I'he objective of this study is to obtain a detailed picture of 
cellular kinetics and lethality under conditions of continuous irradia- 
tion and to investigate whether and how the effects of continuous 
irradiation can be predictably reproduced by fractionated treatment 
in four different in vitro cell lines. The dose-rate effect due primarily 
ro the accumulation of radiation damage and repair was studied by 
continuous irradiation,at various dose rates at temperatures which 
slow down or prevent the movement of cells through the cycle. 
These studies will also include stationary cell populations in plateau 
phase. Dose-rate effects due to differences in the characteristics of 
the mitotic cycle will be studied by incubating cells during irradia- 
tion at temperatures between 28 and 37 degrees C. The potential 
advantages of combining mild hyperthermia with continuous irradia- 
tion, as well as the effects of short heat treatments followed by 
continuous irradiation at various temperatures, will be studied. .. 
Keywords: x radiation; dose-response relationships; lethal radiation 
dose; biological radiation effects; cell division; in vitro; cell cultures; 
temperature effects. . . I  

35120 Radiation Induced Effects in Cell Kinetics. Gerner, E.W. 
(Univ. of Arizona, 1501 N. Campbell Ave., Tucson, AZ, 85721). 
Project number: 1-CA-18273-5. Contract: ROI-CA-18273-05. Support- 
ed by: National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of ollutants in experimental systems. 

The use orradiotherapy in the treatment of cancer is based on 
the fact that ionizing radiation inhibits the proliferative capacity of 
tissues and results in cell death. The objective of this proposal is to 
study the effects of radiation in a related sequence of biochemical 
events which occur during the mammalian cell cycle and are in- 
volved in cell proliferation control. Previous studies have shown 
that the non-histone chromosomal proteins may be very important in 
the control of DNA replication, gene activation and cell division. 
The application proposes to study the effects of radiation on these 
proteins, as well as the enzymes and factors, specifically the protein 
kinases and cyclic nucleotides, which modify these proteins and 
possibly affect their regulatory functions. These studies should add 
fundamental insight to the understanding of radiation induced de- 
fects in cell cycle kinetics, and ultimately contribute to the optimiz- 
ation of the use of radiation for the treatment of human neoplastic 
disease. 
Keywords: neoplasms; radiotherapy; animal cells; tissues; cell cycle; 
biological radiation effects. 

35121 Radiation Sensitization Applied to Cancer Radiobiology. 
Epp, E.R. (Massachusetts General Hospital, 32 Fruit Street, Boston, 
MA, 02114). Project number: 1-CA-18614-4. Contract: ROI-CA- 
18614-04. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The mechanisms by which oxygen and chemical radiosensitiz- 
ing agents act in irradiated mammalian cells will be studied, both 
independently and interactively. Aspects of the nature of radiation 
sensitization will be examined in detail in CHO cells under condi- 
tions where both hypoxic cell sensitizers and low levels of oxygen 
are present. In the clinical application of sensitizers such as the 
nitroimidazoles, e.g., misonidazole, to cancer radiotherapy, it is 
likely that there will be an important subpopulation of tumor cells 
that contain a low conccntration of oxygcn, but are not radiobiologi- 
cally hypoxic. The effects of sensitizers on such cells will be deter- 
mined in this project. Also to be investigated is the possibility of an 
additive or synergistic effect between radiosensitization and the 
specific hypoxic cell toxicity recently observed with many sensitizer 
compounds. 
Keywords: radiosensitizers; cell cultures; radiosensitivity effects; syn- 
ergism; oxygen; mammals; radiotherapy. 

35122 Radiation Induced Alterations of Chromosomal Proteins. 
Roti Roti, J.L. (Univ. of Utah, 1400 E. 2nd St., Salt Lake City, UT, 
84112). Project number: 1-CA-16465-5. Contract: R01-CA-16465-05. 
Supported by: National Cancer Inst., Bethesda. M D  (USA). Funding: 
HEW. 
G a t e d  energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The proposed research is designed to determine the role of 
chromatin function and structure in the radioresponse of mammalian 
cells. Regarding chromatin function, we hope to determine: (1) 
whether radiation induces any changes in the rate of addition or 
replacement (turnover) of chromosomal proteins, and (2) whether 
any radiation-induced changes in the turnover of chromosomal 
proteins play a role in radiation-induced division delay. Regarding 
chromatin structure, the objectives are: (1) to determine whether the 
in situ arrangement of chromosomal proteins on the DNA molecule 

or changes therein affect the induction of DNA damage and its 
repair, and (2) to determine what role thermally induced structural 
changes in the protein-DNA interaction in chromatin play in heat 
induced killing. Chromatin isolation from cultured mammalian cells 
will be used to assay both radiation and thermal effects. The isolated 
chromatin will be fractionated by gel electrophoresis so that alter- 
ations of individual protein components may be examined. The 
particular class of DNA damage we will study is the 5,6- 
dihydroxydihydrothymine (T gamma)-type products. T gamma-type 
products are formed in DNA by OH radicals and are removed by an 
excision repair process. We will examine the formation and repair of 
T gamma-type products as a function of the cell's~position in the cell 
cycle and as a function of the DNA-protein organization of chroma- 
tin. 
Keywords: chromosomal aberrations; radioinduction; proteins; 
animal cells; dna; chromatin. 

35123 Risk Assessment for Radioinduced Mammary Neoplasms. 
Hempelmann, L.H. (Univ. of Rochester, 601 Elmwood Ave., Roch- 
ester, NY, 14627). Project number: 1-CA-21452-3. Contract: ROI-CA- 
21452-03. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

This population of 606 women treated with x-rays for acute 
post-partum mastitis and their controls (554 sisters, 539 women with 
post-partum mastitis not treated with x-rays, and their 206 sisters) 
have been followed by mail questionnaire since 1955. The irradiated 
women have an increased risk of developing breast cancer. This 
application proposes continuation of the mail health survey, the 
review of histopathology . ~ f  the breast cancers exper,ienced by the 
treated women and the controls, and periodic mammographic-ther- 
mographic screening of the treated women and eligible controls 
(NCI guidelines). 
Keywords: delayed radiation effects; mammary glands; radiotherapy; 
neoplasms; radioinduction; patients. 

35124 Metabolism and Carcinogenicity of Haloaromatic Pollut- 
ants. Safe, S.H. (Univ. of Guelph, Guelph, Ontario, Canada NIG 
2W1). Project number: 1-CA-21814-2. Contract: R01-CA-21814-02. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Chlorinated aromatic pollutants such as the polychlorinated 
biphenyls, benzenes, terphenyls, and naphthalenes are among the 
most persistant and widespread chemicals in the environment and 
these have been identified in wildlife and human tissue. This research 
proposal is concerned with a detailed investigation of the uptake, 
metabolism, mechanism of metabolism, tissue and organ levels of the 
pollutants and their metabolites in model mammalian systems (rabbit, 
rat). The effects of both degree of chlorination and substitution~on 
the in vivo pollutant pharmacodynamics will also be evaluated. The 
in vitro metabolism (i.e., detoxication) of the chlorinated aromatic 
pollutants using liver microsomal enzymes will also be investigated. 
The binding of the metabolically activated arene oxides with cellular 

' macromole~ules (i.e.. toxication) such as RNA, DNA, protein, lipid, 
and polysaccharide will be studied with particular emphasis on'the 
precise identity of the bound macromolecule, the specificity of the 
binding, and the effects of chemical inducers on the detoxication/ 
toxication ratios. Parallel to these studies the pollutant substrates and 
their diverse metabolites will be screened in the Ames bacterial test 
for mutagenic and carcinogenic activity using specific mutant strains 
of Salmonella typhimurium. 
Keywords: chlorinated aromatic hydrocarbons; metabolism; toxicity; 
rabbits; rats; uptake; chemical bonds; in vivo; in vitro; mutagen 
screening. 

35125 Interaction of Antioxidants with Benzopyrene and Deriva- 
tives. Sullivan, P.D. (Ohio Univ., Athens, OH, 45701). Project 
number: 1CA-22209-1. Contract: R01-CA-2209-01A2. Supported by: 
National Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Certain antioxidants are known to inhibit the production of 
cancers from polycyclic hydrocarbons in test animals. The mecha- 
nism of this inhibition is not fully understood. In this study i t  is 
proposed to investigate the effects of various antioxidants and com- 
binations of antioxidants on the in vitro metabolism of 
benzo(a)pyrene by rat liver microsomes. The methods to be used in 
this study will be electron paramagnetic resonance spectroscopy 
which will be used to monitor the production of 6- 
hydroxybenzo(a)pyrene via the formation of the 6- 
oxybenzo(a)pyrene free radical, high pressure liquid chromato- 
graphy which will be used to monitor the production of stable 
benzo(a)pyrene metabolites, and the Ames test which will be used to 
study the effect of antioxidants on the production of mutagenic 
metabolites. Additional experiments will be concerned with the 



96 FEDERAL INVENTORY 1979 

effect of alkyl substituents dn the oxidative and carcinogenic proper- 
ties of benzo(a)pyrene. L < ! Y I ~  
Keywords: benzopyrene; polycyclic aromatic hydrocarbons; ned-, 
plasms; inhibition; toxicity; growth; antioxidants; metabolism. . .+ 
35126 Radiation and Chemical in Vitro Malignant Transforma- 
tion. Kennedy, A.R. (Harvard Univ., 55 Shattuck St., Boston, MA, 
02115). Project number: 1CA-22704-2. Contract: R01-CA-22704-02. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW .. . 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Biological effects'of pollutants in experimental systems. 

The basic objective of this research program is to gain 
specific information about the mechanisms of radiation carcinogene- 
sis using in vitro assay system. Previous results indicate that x-ray 
transformation in vitro can be thought of as involving at least two 
steps: (1) the fixation of the transformed state (presumably irrevers- 
ible DNA damage) and (2) its subsequent expression in terms of 
morphologically altered cells. We will investigate in detail the 
conditions necessary for fixation and ultimate expression of the 
cellular damaee induced by ultraviolet light and ionizing radiation 
which results In malignant transformation of cells. In particular, we 
plan to study the role that DNA repair processes play in radiation- 
~nduced transformation and the interactions between radiations and 
chemical agents in malignant transformation. At present, little infor- 
mation is available on the interactions between radiation and other 
agents from in vivo carcinogenesis studies or in vitro transformation 
work, although human populations are continually being exposed to 
a variety of carcinogenic agents as well as to other agents that can 
influence carcinogenesis. The cell system we will use is an estab- 
lished mouse embryo cell line which has been used for several years 
in this laboratory for radiation transformation experiments and is 
particularly appropriate for studying interactions between radiation 
and chemical agents. The specific chemical agents we wish to study 
have known interactive effects on carcinogenesis in vivo; studies in 
an in vitro system in which cell proliferation and other environmen- 
tal conditions can be precisely controlled should yield further infor- 
mation about the mechanisms of carcinogenesis. 
Keywords: biological. radiation effects; neoplasms; carcinogenesis; 
chemical radiation effects; mice; animal cells; biochemical reaction 
kinetics. 

35127 Animal Model: Oat Cell Lung Carcinoma. Blair, W.H. 
(Mercy Hospital and Medical Center, 2510 S. Parkway Blvd., Chica- 
go, IL, 60616). Project number: 1-CA-22346-2. Contract: ROI-CA- 
22346-02. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: Coal(@); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objectives of this program are to induce oat cell carcino- 
ma of the lung in rodents and to thoroughly characterize the tumors. 
In addition, tumor transplantation and tissue culture isolation will be 
used to perpetuate a tumor line of pulmonary oat cell carcinoma. 
Male and female Sprague--Dawley (laboratory-bred) rats were ex- 
posed to mixtures of dimethylbenzanthracene with charcoal and 
benzo-a-pyrene and ferric oxide. After exposure, Type I1 cell prolif- 
eration was observed, followed by squamous metaplasia. Squamous 
cell microtumors were in evidence six weeks after exposure to the 
carcinogens. Oat cell-like neoplasms have not been observed as yet 
(6 months) and are not anticipated for several more months. 
Keywords: rats; lungs; carcinogenesis; neoplasms; tissue cultures; 
benzopyrene; benzanthracene. 

35128 Carcinogen-Chromatin Interaction in Cultured Cells. 
Spelsberg, T.C. (Mayo Foundation, 200 1st Street SW, Rochester, 
MN, 55901). Project number: 1-CA-22272-2. Contract: ROI-CA- 
22272-02. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: Coal(@); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Based on the inheritable traits which chemical carcinogens 
induce in living cells and recent knowledge that these compounds 
alter gene expression, a direct action on the chromosomal material is 
suspect. This proposal is concerned with the analysis of the interac- 
tion of carcinogenic polycyclic aromatic hydrocarbons (PAHs) with 
nuclear chromatin in an in vitro system (cloned lines of mouse 
embryo cells). The carcinogenic PAHs have been shown to trigger 
malignant transformation in these cells. A high affinity, saturable 
class of binding sites has been localized in a transcriptionally active 
nuclear fraction. . 
Keywords: polycyclic aromatic hydrocarbons; carcinogenesis; cell 
cultures; mice; chromosomes; pathological changes; chemical bonds. 

35129 Probing Carcinogens.Active Sites by F-Substitution. Sar- 
. della, D.J. (Boston College, Chestnut Hill, MA, 02167). Project 

number: 1 CA-23454-1. Contract: R01-CA-23454-0 1A 1. Supported by: 
National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

We propose to undertake an investigation of the detailed 
effects of fluorine substitution on the electronic structures, chemical 
properties and carcinogenic activities of four typical polycyclic 
aromatic carcinogens: benzo(a)pyrene, dibenzo(ai)pyrene, 
dibenzo(a,h)pyrene, and 5-methylchrysene. This will be done experi-. 
mentally, using NMR spectroscopy to define the effects of fluorine 
on bond localization, electron densities and rates and sites of 
deuteriodeprotonation; and theoretically using self-consistent field 
molecular orbital calculations. We will investigate the stability of C- 
F bonds in polycycljc carc.inogens in vitro. Compounds will also be 
tested for carcinogenic activity. ' O u r  biological .and 
deuteriodeprotonation data for fluorinated dibenzo(ai)-pyrene sug- 
gest that fluorine can exert long-range deactivating effects across the 
entire molecule, in addition to its direct blocking effect on metabolic 
transformations. Thus, this study will constitute a critical evaluation 
of the fluorine substitution methodology for identifying sites of 
metabolic transformation. The data will also allow an experimental 
test of the bay-region hypothesis of carcinogenicity. 
Keywords: carcinogenesis; biological models; benzopyrene; polycy- 
clic aromatic hydrocarbons; fluorine. 

35130 Transfer Mechanisms in Irradiated Biological Systems. 
Box, H.C. (Roswell Park Memorial Inst., 666 Elm St., Buffalo, NY, 
14263). Project number: 76X-4231-14. Contract: R01-CA-25027-14. 
Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW. 
G a t e d  energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is a study of radiation damage in nucleic acid' 
constituents using a variety of experimental approaches including 
ESR, ENDOR and 13C NMR spectroscopy, and HPLC and mass 
spectrometry. Attention will be given to radiation effects in the 
carbohydrate and phosphate moieties of nucleic acids. Also of inter- 
est are the mediative effects of halogen substituted bases on the 
overall radiation damage process. For example, cocrystals of 5 
bromouridine and adenosine, x irradiated at 4.20K, are beingstudied 
by ESR-ENDOR spectroscopy to determine how halogenation 
alters the primary radiation damage process. 
Keywords: radiation injuries; dna; biochemical reaction kinetics; x 
radiation; organic halogen compounds; radiosensitivity effects. 

35131 Heavy Ion Radiation and Multicellular Spheroids. Alpen, 
E.L. (Univ. of California, Berkeley, CA, 94720). Project number: 
1CA-24789-1. Contract: R01-CA-24789-01. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

We propose to examine the relative biological effectiveness of 
heavy ion rad~ation on cell lines grown as multicellular spheroids. 
These spheroids have some properties associated with organized 
tissue systems. We will examine the mechanisms underlying the 
apparent fraction of radioresistant cells in spheroids. The role of cell 
cycle redistribution and anoxia will be evaluated and potential for 
repair of sub-lethal damage and potential lethal damage will be 
determined. The equivalent of a tumor cure dose for this in vitro 
system will be measured, along with growth delay as a function of 
LET of the heavy ion radiation. Alteration of cell cycle distribution 
in regrowing tumors will also be evaluated: 
Keywords: animal cells; heavy ions; biological radiation effects; ra- 
diosensitivity; tumor cells; cell cycle. 

35133 Comparative Metabolism Study of PAH Analogues. 
Wong, L.K. (Univ. of Pittsburgh, 1106 Salk Hall, Pittsburgh, PA, 
152 13). Project number: ICA-27928-1. Contract: R23-CA-27928-01. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW. 
G a t e d  energy source: Coal(@); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. . 

The objectives of this project are: (1) to investigate the 
activation/detoxification pathways of a series of polycyclic aromatic 
hydrocarbons (PAH) by a comparative metabolism study; and (2) to 
evaluate the Bay Region hypothesis. In vivo and in vitro metabolites 
of methyl- and fluoro-derivatives of benz(a)anthracene will be exam- 
ined in Sprague-Dawley rats in order to determine how these 
structural parameters influence the biotransformation of these com- 
pounds. In addition, the effect of these parameters on the reactivities 
of potentially active metabolites will be investigated by studying the 
reactions between these metabolites and nucleophiles. 
Keywords: metabolism; polycyclic aromatic hydrocarbons; toxicity; 
rats. 

35134 Ultraviolet Transformation, DNA Repair in Human Cells 
and Skin. Sutherland, B.M. (Brookhaven National Lab., Upton, NY, 
11973). Project number: 1-CA-26492-1. Contract: R01-CA-26492-01: 
Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 
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We have developed a system for ultraviolet light (200 nm less 
than lambda less than 400 nm) transformation to anchorage-inde- 
pendent growth of human cells in culture. We will characterize the 
transformation process wavelength depcndcnce, influence of age and 
origin of cells, effect of irradiation nnd growth schedule, as well as 
the role of DNA and/or misrepair. We will characterize the growth 
patterns, efficiency of anchorage-independent growth, karyotype 
and chromosomal banding patterns and tumorigenicity of the trans- 
formants. We will use alkaline agarose gel techniques to detect low 
levels of DNA daluage and repair in small qunntities of non-radioac- 
tive human fibroblasts, leukocytes and skin. We will obtain action 
spectra for pyrimidine dimer formation in human skin and compare 
it to those for ultraviolet oncogenesis in the mouse. We will deter- 
mine rates of repair of dimers by excision and by photoreactivation 
in human skin. We will determine the relationship between uv 
transformation in vitro and solar oncogenesis in human skin, and the 
possible roles of DNA repair or misrepair in these processes. 
Keywords: ultraviolet radiation; dna; biological repair; animal cells; 
skin; man; biological effects. 

35135 In Vivo Nitrosamines and Cancer in Renal Failure. Simen- 
hoff, M.L. (Thomas Jefferson Univ., 1025 Walnut Street, Philadel- 
phia, PA, 19107). Project number: 1-CA-26571-1. Contract: ROI-CA- 
26571-01. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: oil and gas(5O); oil shale(50) R and D catego- 
ries: Clinical studies in humans. 

N-nitroso compounds (nitrosamines) are potent mutagens and 
carcinogens in experimental animals. Although suggestive, no role 
has been determined in man. A chance observation while investigat- 
ing amine generation in chronic renal failure pointed to a human 
model in uremic patients who have been reported to have an 
increased incidence of malignancies. This model describes the coex- 
istence of 3 conditions for nitrosamine formation: (1) intestinal 
nitrates (nitrites) endogenous and exogenous (in food and water, 
including dialysate); (2) small intestinal secondary amines especially 
dimethylamine (DMA); and (3) appropriate bacterial species in same 
location permitting reduction of nitrate and possibly nitrosation 
itself, at physiologic pH and temperatures. The proposed research 
will identify the extent to which these three conditions exist and 
determine whether nitrosamine (specifically dimethylnitrosamine) is 
formed in vivo. 
Keywords: nitroso compounds; carcinogenesis; biological models; 
man; biosynthesis. 

35136 Mutagenic Specificity of Environmental Carcinogens. Ei- 
senstadt, F. (Harvard Univ., 55 Shattuck St., Boston, MA, 02115). 
Project number: 1CA-26135-1. Contract: R01-CA-26135-01. Support- 
ed by: National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: oil shale(50); solar(50) R and D categories: 
I3iological effects of pollutants in experimental systems. 

The basic objective of this research program is to develop 
specific information about the spectrum of mi~tations that can be 
induced by environmental carcinogens. We propose to study, at the 
nucleotide level, the DNA alterations that are generated by carcino- 
gens in the lac1 gene of Escherichia coli. We will determine the 
mutagenic spectrum induced by benzo(a)pyrene, 2-acetylaminofluor- 
ene, aflatoxin B1, and ultra-violet light in bacteria with different 
DNA repair capabilities. ?he information we expect to obtain from 
these studies includes: (1) the full range of mutational events that 
arise from damage to DNA by selected environmental carcinogens; 
(2) the influence of certain genes governing the enzymatic repair of 
DNA lesions on the mutagenic spectrum of carcinogens; and (3) the 
effect of primary structure (sequence) on the conversion of DNA 
lesions to mutations. 
Keywords: mutagenesis; carcinogenesis; biological models; dna; es- 
cherichia coli; benzovyrene; hydrocarbons; ultraviolet radiation; bio- . - 
logical repair. 

35137 Radiation-Chemical Induction of Mutagenesis. Richmond, 
R.C. (Mary Hitchcock Memorial Hospital, 2 Maynard Street, Han- 
over, NH, 03755). Project number: 1-CA-26045-1. Contract: ROI-CA- 
26045-01. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Biological effects of pollutants in experimental systems. 

Ionizing radiation will be applied to bacterial suspension of 
Salmonella typhirnurium TM677 in the presence and absence of 
chemical radiation sensitizers and antitumor drugs. The effect of 
these combined treatments will be assessed for both cell killing 
(survival curve analysis) and for forward mutation frequency (8- 
azaguanine resistance). Radiation-induced cell lethality and radi- 
ation-induced mutagenesis may derive in part from common lesions 
to DNA. If this is true, then modulation of irradiated cell survival 
would correlate in some 'positive manner with mutagenesis. Radi- 
ation sensitization of cell killing by organic and inorganic com- 
pounds is widely studied, and several of these compounds will be 
introduced into the irradiated bacterial system in order to obtain the 
desired modulation of end points. The spectrum of correlation 

between sensitized cell killing and mutagenesis will be'evaluated in 
light of various postulated mechanisms of sensitizer'action. Results 
of experiments using different kinds of radiation sensitizers will then 
help to understand the effects of antitumor drugs on radiation- 
induced cell inactivation and mutagenesis. 
Keywords: biological radiation effects; radiosensitivity effects; salmo- 
nella typhimurium; antimitotic drugs; radiosensitizers; synergism; 
cell killing; survival curves; mutation frequency; radioinduction; 
mutagenesis; dna. 

35138 Evaluation of Low Level Plutonium-4 Cancer. Johnson, 
C.J. (Jefferson County Health Dept., 260 S. Kipling St., Lakewood, 
CO, 80226). Project number: 1CA-25729-1. Contract: ROl-CA-25729- 
01. Supported by: National Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

Because of documented contamination of about 50 square 
kilometers of land with plutonium in the Sicinity of the Rocky Flats 
nuclear weapons plant, there is community concern regarding possi- 
ble health effects for populations living in this area as well as 
concern for the safety of further residential development near the 
plant. A preliminary study of age-connected death rates from leuke- 
mia in eight census tracts around the plant and in the city of Golden 
(a small city near Rocky Flats) compared with a control area 
consisting of 19 census tracks with a similar population in the 
relatively uncontaminated part of the county disclosed a significant 
increase in deaths from leukemia in the contaminated areas. An 
evaluation of age-specific death rates (45 to 64 years) for each of the 
contaminated areas compared with the control area disclosed a death 
rate from lung cancer more than twice as great as that for the 
control area. 
Keywords: low dose irradiation; plutonium; neoplasms; health haz- 
ards; leukemia; utah; contamination; risk assessment; epidemiology. 

35139 Carcinogenesis by Hydrocarbons: a Molecular Approach. 
Olson, W.K. (Rutgers Univ., Douglas College, New Brunswick, NJ, 
08903). Project number: 1CA-25981-1. Contract: R01-CA-25981-01. 
Supported by: National Cancer Inst., Bethesda, MD (USA). Funding: 
HEW. 
G a t e d  energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

The proposed application of polymer chain statistics, or con- 
figurational statistics, to model carcinogen-nucleic acid covalent 
complexes is intended to provide an essential first step in relating the 
subtle features of chemical architecture to the unique physical and 
biological properties of these systems. Through a combination of 
semiempirical energy calculations and statistical mechanical analy- 
ses, it is now possible to obtain reliable predictions of the secondary 
and tertiary structures of various nucleic acid systems of established 
biolo~ical significance. A primary objective of this research program 
then IS to elucidate by use of the above techr~iques the unique 
conformational features of nucleic acids chemically modified by 
metabolites of 2-aminotluorene and benzo(a)pyrene. A seco~ld goal is 
to comprehend the configuration-dependent properties of these com- 
plexes in terms of basic chemical structure and conformation. Once 
agreement is established between the theoretically determined quan- 
tities and those measured in experiments, it may be possible to 
identify the structural characteristics of the carcinogens that underlie 
the unusual physical behavior of such modified polynucleotides. It is 
further hoped that these studies may offer some unifying principles 
for understanding the effects of carcinogen binding on nucleic acid 
conformation. With this knowledge as a conceptual basis, it then 
may be possible also to rationalize the changes in biological function 
that accompany the covalent binding of aromatic carcinogens to the 
nucleic acids. 
Keywords: hydrocarbons; carcinogenesis; toxicity; biological models. 

35140 Stem Cell Age and X-Ray/Chernotherapy Leukemogenesis. 
Greenberger, J.S. (Sidney Farber Cancer Center, Inc., 44 Binney St., 
Boston, MA, 02115). Project number: 1CA-25412-1. Contract: R01- 
CA-25412-01. Supported by: National Cancer Inst., Bethesda, M D  
(USA). Funding: HEW. 
Related energy source: oil shale(50); nuclear fission(50) R and D 
categories: ~L log ica l  effects of pollutants in experimental systems. 

Acute myelogenous leukemia (AML) occurs with increased 
frequency in patients or experimental animals exposed to x-rays or 
alkylating agents. T o  study the role of age and accumulated prolif- 
erative stress on the marrow pluripotent hemopoietic stem cell 
(PHSC) compartment in this process, marrow from weanling, young 
adult, or retired breeder mice of a low AML incidence strain (NIH/ 
Swiss) and high incidence strain (Rfm) will be serially transferred to 
lethally irradiated syngeneic transplant recipients of a single age (4 
to 6 months). Mice in each generation will be exposed to a leukemo- 
genic dose of x-radiation or nitrogen mustard and marrow explanted 
3 weeks later to an in vitro culture system which maintains prolifera- 
tion of PHSC (DFUs) and granulocyte-macrophage progenitor cells 
(CFUc) for 10 to 20 weeks. Weekly culture harvests will be tested in 
vitro for the number of leukemogenic clones generated. Methods 



will include: x-ray and drug treatment of mice, serial marrow 
transplant, long-term marrow cultures, colony assays for CFUc, 
spleen colony assay for CFUs, establishment of leukemia cell lines 
and leukemogenicity tests' of established cell lines in syngeneic 
newborn mice. 
Keywords: stem cells; age dependence; x radiation; chemotherapy; 
radioinduction; leukemogenesis. 

35141 Complementation of Cellular Radiation Repair Pathways. 
Elkind, M.M. (Univ. of Chicago, 5801 S. Ellis Ave., Chicago, IL, 
60637). Project number: ICA-25259-1. Contract: R01-CA-25259-01. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW .. . 
Related energy source: nuclear fission(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

A genetic basis of repair deficiency has been reported princi- 
pally in two types of human-derived cells, in Xeroderma pigmento- 
sum and Ataxia telangiectasia cells. In general, however, the molecu- 
lar biology underlying radiation response, and how it is influenced 
by repair processes, is less well understood in euca:.yotes than in 
procaryotes; progress with procaryotes'has reflected the availability 
of a number of repair deficient mutants. Recently, a method of 
producing clones of V79 Chinese hamster cells having heritable, 
enhanced responses to radiation (icinizing and non-ionizing) was 
discovered in the applicant's laboratory. V79 Chinese hamster cells 
resistant to the metabolic inhibitor ouabain (i.e., spontaneous mu- 
tants) may be classified as small- and as large-colony formers. The 
latter appear to have normal radiation responses while the former 
generally have enhanced responses. Thus, the metabolic 
impairment(s) made evident by reduced colony size appears to be 
tightly coupled to radiation responsiveness. 
Keywords. biological repair; biological pathways; animal cells; ham- 
sters; biological radiation effects. 

35142 Carcinogen Induced Facilitation of Tumor Growth. Hill, 
P.H. (Univ. of South Carolina, Admin. Bldg. Room 115, Columbia, 
SC, 29208). Project number: 1CA-25361-1. Contract: R01-CA-25361- 
01. Supported by: National Cancer Inst., Bethesda, MD (USA). 
Funding: HEW. 
Related enerw source: oil and aas(5O): oil shale(50) R and D catego- 
ries: ~ i o l o ~ i & l  effects of pollutants inexperimentaisystems. 

- 

A possible mechanism for interaction of environmental car- 
cinogens such as hydrocarbon emissions may be specific or non- 
specific deleterious effects on immunoregulation during chemical 
carcinogenesis. Treatment of C3H mice with 1.0 or 0.05 mg of 3- 
methylcholanthrene (3-MC) has been found to result in acceleration 
of growth of transplanted syngeneic fibrosarcomas. Use of 1.0 mg 3- 
MC induced greater facilitation of tumor growth than did using 0.05 
mg 3-MC. However, treatment of mice with 0.05 mg 3-MC also 
facilitated growth of two transplanted tumors. This lower dose of 3- 
MC induced primary tumors in only 50% of injected mice. The 
purpose of this study is to further investigate the immunobiology of 
3-MC induced facilitation of syngeneic tumor growth. The study 
will determine if the effect is (a) due to immunosuppression, (b) 
transferable to a syngeneic recipient, (c) immunologically mediated, 
(d) a general phenomenon or demonstrable with only occasional 
tumors, and (e) observed during chronic administration of split doses 
of carcinogen. The study will determine the effect of 1.0 mg and 0.05 
mg 3-MC on the hemolysin plaque assay, skin graft rejection, lym- 
phocyte mitogen stimulation, in vitro tumor cytotoxicity, macro- 
phage phagocytic function, and mixed lymphocyte culture 1, 4, 8, 
and 12 weeks after carcinogen treatment. 
Keywords: carcinogenesis; tumor cells; biological models; hydrocar- 
bons; metabolism; toxicity. 

35143 Ultraviolet Light and Epidermal Polyamine and DNA 
Synthesis. Lowe, N.J. (Univ. of California, 2025 Zonal Ave., Los 
Angeles, CA, 90033). Project number: 1-CA-25970-1. Contract: R01- 
CA-25970-1. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: soIar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The molecular basis for ultraviolet light carcinogenesis is a 
matter of speculation. Recently, the principal investigator has found 
that uv-l produces dramatic increases in epidermal ornithine decar- 
boxylase (ODC). ODC, which forms putrescine by decarboxylation 
of ornithine, is the first and probably the rate limiting enzyme in the 
biosynthesis of the polyamines, spermidine and spermine. The activi- 
ties of ODC and the levels of its biosynthetic products are elevated 
in various systems stimulated to proliferate. Furthermore, numerous 
studies indicate that the polyamine biosynthetic enzymes are impli- 
cated in neoplastic growth. For example, application of a potent 
tumor promoting agent, 12-0-tetradecanoyl-phorbol-13-acetate 
(TPA) to mouse skin lead to more than 250-fold increases in epider- 
mal ODC activity and this phenotypic change is thought to be 
essential for skin tumor promotion. In view of the potential signifi- 
cance of ODC for growth carcinogenesis, it is proposed to study in 
greater detail the response of epidermal ODC to uv-I. 

Keywords: ultraviolet radiation; skin; dna; biosynthesis; biological 
effects; carcinogenesis. 

35144 Analysis of X-Ray and Heat-Induced Mutagenesis. Hop- 
wood, L.E. (Medical College of Wisconsin, 561 N. 15th St., Milwau- 
kee, WI, 53233). Project number: 1CA-25192-1. Contract: ROI-CA- 
25192-01. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: nuclear fission(50); solar(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The principal objective of this research is to obtain quantita- 
tive data on dose-response relationships for the induction of mutation 
in an in vitro mammalian cell system. CHO and HeLa cells will be 
selected for their resistance to 8-azaguanine, a toxic analogue which 
selects for a mutation in the gene for hypoxanthineguanine phos- 
phoriboxyl transferase; and to ouabain, which in its binding to 
ATPase is toxic to wild-type cells. Factors which influence, the 
quantitative nature of the mutation system, such as drug concentra- 
tion, cell density and expression time, will be carefully controlled to 
obtain accurate responses. The mutation induction by x-rays will be 
determined for different stages of the cell cycle, various dose-rates 
and fractionations. The possible influence of hyperthermia on muta- 
tion production will be investigated. Various agents and treatments 
will be used to measure the repair of the mutation lesions in 
comparison with that of the lethal lesion. An analysis of mutations 
selected under several conditions will be aimed at determining the 
nature of the mutation lesion. 
Keywords: mutagenesis; x radiation; heat treatments; biological 
models; biological radiation effects; toxicity. 

35145 Interaction of Benzo(a)Pyrene with Nuclear Proteins. 
Litman, G.W.; Marquardt, H.W. (Sloan-Kettering Inst. for Cancer 
Research, 410 E. 68th St., New York, NY, 10021). Project number: 
1-CA-24861- 1. Contract: R01-CA-24861-01. Supported by: National 
Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objective of the proposed research is to characterize the 
interaction of the polycyclic aromatic hydrocarbon (PAH) 
benzo(a)pyrene with histone and nonhistone chromosomal proteins 
(NHCP). Analyses will be carried out with both a model target (calf 
thymus nuclei) and with a well characterized carcinogen transform- 
able cell line. In the model system, BP will be converted to reactive 
metabolites employing a NADPH dependent rat liver microsomal- 
activating system. The covalent binding of BP to both histone and 
NHCP will be characterized utilizing high resolution analytical 
techniques. Particular attention will be directed at histone 1 (HI), 
which, based on preliminary experiments, represents the principal 
histone target of covalent BP binding. The possible restricted bind- 
ing distribution of BP to HI subfractions and the localization of BP 
in the primary structure HI  (utilizing chemical modification, restrict- 
ed proteolysis and N terminal sequencing approaches) will be exam- 
ined. The effect of BP binding on the association of both histones 
and NHCP with double-stranded DNA as well as histone 1 with 
NHCP will be studied using affinity chromatography. Concurrent 
studies initially will examine BP-chromosomal protein interactions 
with the M2 cell line and compare the covalent binding of of BP to 
that of BP 4,5-oxide, a non-carcinogenic analog. The binding of BP 
also will be compared in a transformable vs a non-transformable cell 
line. It is anticipated that the proposed studies will yield valuable 
insights into those chromosomal protein target@ (interactions) 
which may be essential components of malignant transformation(s) 
induced by PAH carcinogens. 
Keywords: benzopyrene; metabolism; proteins; biochemical reaction 
kinetics; bioassay. 

35146 Radiation Repair in Drosophila melanogaster. Wallace, 
S.S. (New York Medical College, Valhalla, NY, 10595). Project 
number: 1-CA-24953-1. Contract: R01-CA-24953-01A1. Supported by: 
National Cancer Inst., Bethesda, MD (USA). Funding: HEW. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Drosophila melanogaster, a genetically well-characterized or- 
ganism, is especially suitable for the elucidation of the biochemical 
basis of DNA repair mechanisms in eucaryotes. Since the various 
modes of DNA repair are intimately related to DNA replication, 
mutagenesis, and recombination, the enzymes involved in the correc- 
tion of DNA damages may be instrumental in the carcinogenic 
process. The proposed research is designed to screen for specific 
repair endonuclease activities in wild-type Drosophila and in various 
known repair-deficient mutants. In order to assay for such damage- 
specific endonucleases, DNA substrates will be prepared by treat- 
ment with ultraviolet light, x-rays and alkylating agents. Endonu- 
clease activities will also be investigated at different defined develop- . 
mental stages of Drosophila, so as to estimate the organism's poten- 
tial for repair during its life cycle. 
Keywords: drosophila; biological repair; radiation injuries; radiosensi- 
tivity; biochemical reaction kinetics. 



DEPARTMENT OF HEALTH, EDUCATION, .AND WELFARE 99 

35147 Specificity in BAR Diol Epoxide Covalent Beading to 
DNA. Meehan, T.D. (Michigan Foundation for Advanced Research, 

- 1910 W. St. Andrews Dr., Midland, MI, 48640). Project number: 1- 
CA-25 106-1. Contract: R01-CA-25 106-01. Supported by: National 
Cancer Inst., Bethesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

We have synthesized the activated form of the carcinogen 
benzo(a)pyrene, which is plus or minus 7 alpha,8 beta-dihydroxy-9 
alpha,lO alpha-epoxy-7,8,9,10-telrahydrobenzo(a)pyrene (I), and de- 
termined through fluorescence, absorbance and circular dichroism 
spectroscopy and high resolution mass spectroscopy that the hydro- 
carbon reacts to form six adducts with DNA. T w o  adducts each are 
formed with deoxyguanosine, deoxyadenosine and deoxycytidine, 
and the relative levels with each base were 92, 5, and 3%. respec- 
tively. The hydrocarbon was shown to be bound through its C1O 
position to the exocyclic amino groups of quanine and adenine and 
probably cytosine as well. Resolution of plus or minus I and reaction 
of the optically pure enantiomers with DNA demonstrate that the 
pair of adducts with each base were diastereomers. The ratio of 
disastereomers derived from the plus and minus enantiomers of (I) 
was 20:1 for guanine, 5-10:] cytosine and 1:l adenine. This proposal 
is designed to investigate (1) the nature of the stereoselectivity in the 
non-enzymatic reactions of plus I and DNA, (2) the role of intercala- 
tion, (3) mutagenesis mechanisms resulting from binding, and (4) the 
relevance of adducts to the biological properties of the hydrocarbon. 
Keywords: dna; benzopyrene; metabolism; carcinogenesis. 

35148 Binding of Aromatic Hydrocarbons to Nucleic Acids. 
Rogan, E.G. (Univ. of Nebraska, 42nd and Dewey Ave., Omaha, 
NE, 68 105). Project number: 1-CA-25 176-1. Contract: ROI -CA- 
25176-01. Supported by: National Cancer Inst., Bethesda, MD 
(USA). Funding: HEW. 
Related energy source: Coal(60); oil and gas(40) R and D categories: 
Biological effects of pollutants in experimental systems. 

Binding of carcinogenic polycyclic aromatic hydrocarbons 
(PAH) to a cellular macromolecular target is hypothesized to be the 
first step in the tumorigenesis process. The research proposed here 
consists of comparing the binding of selected carcinogenic PAH to 
nucleic acids in several in vitro and in vivo systems. Binding of 
(14C) 6-methylbenzo(a)pyrene (BP-6-CH3) to DNA in nuclei isolat- 
ed from Sprague-Dawley rat livers and to DNA and RNA in the 
skin of Swiss mice will be compared with that bound to calf thymus 
DNA by purified horseradish peroxidase, a possible model system 
for activation by one-electron oxidation. The adducts will be degrad- 
ed to monomeric units enzymatically and chemically, and analyzed 
by chromatography on Sephadex LH20 and by high pressure liquid 
chromatography. Similarly, the binding of (14C)7- 
methylbenz(a)anthracene (BA-7-CH3) to skin nucleic acids will be 
analyzed and compared to the binding of the sulfate ester of 
(14C)Ba-7-CH20H (BA-7-CH20S03) to calf thymus DNA. Binding 
of BP-6-CH3 by peroxidase is expected to y~eld sufficient amounts of 
hydrocarbon-nucleic acid base or nucleoside adducts for chemical 
analysis. Use of the BA-7-CH20S03 also will enable chemical analy- 
sis and possibly identification of adducts. The structure of adducts 
from binding in nuclei or skin which co-chromatograph with the 
adducts will then be identified. 
Keywords: polycyclic aromatic hydrocarbons; molecular structure; 
nucleic acids; toxicity. 

35149 Arene Oxides and Their Analogues. Koreeda, M. (Univ. 
of Michigan, Ann Arbor, MI, 48104). Project number: 1-CA-25185-1. 
Contract: R01-CA-25185-01. Supported by: National Cancer Inst., 
Bethesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

The principal objectives of this renewal proposal are: (A) the 
development of an effective and sterochemically controlled synthesis 
of both racemic and optically active bay-region diol epoxides of 
phenanthrene, benz(a)anthracene, and 7,12-dimethyl 
benz(a)anthracene; (B) the study of the chemical properties and 
reactivities of the diol epoxide metabolites of carcinogenic aromatic 
hydrocarbons such as benz(a)anthracene and 7,12- 
dimethylbenz(a)anthracene and the elucidation of the structures of 
the reaction products of these hydrocarbons and their diol epoxide 
derivatives with nucleic acids in vivo and in vitro, respectively; and 
(C) the elucidation of the molecular mechanism of the epoxide 
hydrase reactions with arene oxides. 
Keywords: phenanthrene; condensed aromatics; metabolism; hydro- 
carbons. 

35150 Hydrocarbon Carcinoginses in Mouse and Human Cells. 
Fahl, W.E. (Northwestern Univ., 303 E. Chicago Ave., Chicago, IL, 
6061 1). Project number: 1-CA-25189-1. Contract: R01-CA-25189-01. 
Supported by: National Cancer Inst., Bethesda, M D  (USA). Funding: 
HEW. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objective of this research is to systematically characterize 
the key microsomal cytochrome, P-450, and conjugation compo- 
nents in an established, hydrocarbon-transformable cell line, C3H/ 
10T1/2 fibroblasts. and comoare them to clones of human embryo 
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fibroblasts. More Hpecifical13, we will characterize and purify the 
benz(a)anthracene inducible cyt. P-450 species in the 10T1/2 fibrob- 
lasts and examine the site-specific oxidation of benzo(a)pyrene in 
these mouse and human cells. Factors effecting the subsequent 
oxidation of BP 7,8 diol to diastereoisomeric diol-oxides and interac- 
tion of these diol-oxides with nuclear DNA will also be investigated. 
The effect of both inhibition and allosteric stimulation of UDP- 
glucuronyl transferase will be examined in microsomal incubations 
and whole cells, in particular examining the potential role of this 
enzyme in controlling the modification of DNA by reactive 
benzo(a)pyrene derivatives. In order to monitor the effects of alter- 
ing the cyt. P-450 or conjugation enzyme status in these cells, 
formation of specific BP-DNA base conjugates will be routinely 
examined. We hbpe to apply this fundamental information to  future 
studies of chemical-induced mutation and transformation in both 
mouse and human cell lines. 
Keywords: hydrocarbons; metabolism; toxicity; man; mice; animal 
cells; carcinogenesis. 

36500 Mutagenesis and Genetic Repair. Waldren, C. (Univ. of 
Colorado, Denver, CO). Project number: HDP01-02080-14 (007). 
Supported by: National Inst. of Child Health and Human Develop- 
ment, Bethesda, M D  (USA). Funding: HEW. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Caffeine enhancement of x-ray lethality in cultured human 
and rodent cells is studied. Single cell survival curves are construct- 
ed for each cell type. Methods using mammalian cells in vitro for 
detection and quantitation of carcinogenesis and genetic damage 
produced by various agents, including x-ray, are being developed. 
Keywords: mutagenesis; biological repair; caffeine; x radiation; radio- 
sensitivity effects; animal cells; radiosensitivity. 

36501 Pediatric Neurology. O'Tuama, L. (Univ. of North Caro- 
lina, Chapel Hill, NC, 27514). Project number: HDP30-03110-13 
(003). Supported by: National Inst. of Child Health and Human 
Development, Bethesda, M D  (USA). Funding: HEW. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Biological effects of pollutants in experimental systems. 

The study of two basic hypotheses is being investigated. The 
first is that selective accumulation of heavy metals by brain barrier 
systems may influence their distribution in the nervous system. The 
second states that metal induced dysfunction of the barrier systems 
may contribute to the neurotoxicity of heavy metals and related 
toxins. 
Keywords: neurology; physiology; metals; toxicity; toxins; brain; 
biological accumulation. 

36502 Neurobiology and Environmental Pollutants. Krigman, 
M.R. (Univ. of North Carolina, Chapel Hill, NC, 27514). Project 
number: HDP30-03110-13 (029). Supported by: National Inst. of 
Child Health and Human Development, Bethesda, M D  (USA). 
Funding: HEW. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological eff;.cts of pollutants in experimental systems. 

The main goals of this subproject are to characterize neurobe- 
havioral effects associated with low lead exposures and to under- 
stand the mechanisms whereby an increased body burden of lead 
may affect neural function and behavior. Possible lead induced 
structural and chemical changes within the CNS are also being 
assessed. 
Keywords: neurology; physiology; lead; biological effects; toxicity; 
behavior; central nervous system; biological models. 

36503 Functional Neuroanatomy. Grant, L. (Univ. of North 
Carolina, Chapel Hill, NC, 27514). Project number: HDP30-03110-13 
(033). Supported by: National Inst. of Child Health and Human 
Development, Bethesda, MD (USA). Funding: HEW. 
Related energy source: CoaI(50); oil and gas(50) R and D categories: 
Biological effects of pollutants in experimental systems. 

The main goals of this subproject are to study the effects of 
lead on neural function and behavior in children and animal models. 
Research has focused on the effects of low level lead exposures early 
in development on later postnatal physical and behavioral develop- 
ment in the rat. 
Keywords: neurology; juveniles; behavior; animals; man; lead;' bio- 
logical effects; physiology; rats; toxicity. 

36504 Brain Tumors and Congenital Malformations. Workany, J. 
(Children's Hospital Research Foundation, Cincinnati, OH, 45201). 
Project number: HDP30-05221-10 (028). Supported by: National Inst. 
of Child Health and Human Development, Bethesda, M D  (USA). 
Funding: HEW. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 
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The investigator is studying neurogenic tumors and congen- 
tial central nervous system malformations. The oncogenic response 
of rats exposed to x-irradiation and ethylnitrosourea is being exam- 
ined. It has been demonstrated'that a dose relationship exists be- 
tween reduction of tumor incidences and x-ray doses. 
Keywords: brain; tumor cells; central nervous system; x radiation; 
organic nitrogen compounds; rats; biological radiation effects; toxic- 
ity; congenital malformations; teratogenesis. 

36505 Psychomotor Behavior. Mullenix, P. (children's Hospital 
Medical Center, Boston, MA). Project number: HDP30-06276-08 
(009). Supported by: National Inst. of Child Health and Human 
Development, Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

This subproject is concerned with the assessment of spontane- 
ous locomotor activity of rats after prenatal or postnatal low-level 
lead exposure. Hyper- or hypoactivity, diurnal rhythmicity, social 
interactions, and sequential behavior patterns are analyzed using 24 
hour residential mazes and time-lapse photography. 
Keywords: behavior; lead; toxicity; daily variations; chronic expo- 
sure. 

36506 Low Level Lead Intoxication. Averill, D.R. (Childern's 
Hospital Medical Center, Boston, MA). Project number: HDP30- 
06276-08 (017). Supported by: National Inst. of Child Health and 
Human Development, Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Using an animal model of low level lead intoxication, an 
inhibition of the rate of acquisition of cerebral cortical synaptogene- 
sis has been shown. It has also been found that lead reduces the rate 
of basilar dendritic arborization of pyramidal neurons in the develop- 
lng rat. 
Keywords: lead; toxicity; chronic exposure; brain; behavior; rats. 

36507 Lead Exposure and the Blood Brain Barrier. Lorenzo, A. 
(Children's Hosptial Medical Center, Boston, MA). Project number: 
HDP30-06276-08 (019). Supported by: National Inst. of Child Health 
and Human Development, Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

An animal model has been developed for overt and asymp- 
tomatic lead toxicity in which lead is fed orally to newborn rabbits 
rather than to the dam. Studies have investigated transport functions 
associated'with the blood brain barrier in lead toxicity. 
Keywords: lead; toxicity; metabolism; biochemical reaction kinetics; 
rabbits; blood; brain. 

36508 Developmental Effects of Low Lead Exposure. Needle- 
man, H.L. (Children's Hospital Medical Center, Boston, MA). Proj- 
ect number: HDP30-06276-08 (056). Supported by: National Inst. of 
Child Health and Human Development, Bethesda, M D  (USA). 
Funding: HEW. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The aim of this project is to compare the neuropsychological 
performance in asymptomatic school age children with elevated 
body lead burdens to control children with low lead burdens. The 
index of exposure is lead concentration in shed deciduous teeth. 
Keywords: lead; chronic exposure; toxicity; neurology; behavior; 
teeth; body burden. 

36509 Cortical Synaptogenesis. Averill, D.R. (Children's Hospi- 
tal Medical Center, Boston, MA). Project number: HDP30-06276-08 
(063). Supported by: National Inst. of Child Health and Human 
Development, Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Doses of lead below those which produce changes visible by 
light microscopy are administered to immature rats. Cortical slices 
are examined for synaptic maturity and dendritic complexity. 
Keywords: lead; toxicity; rats; behavior. 

36510 Neuropsychological Effects in ~chool  Age Children. Need- 
leman, H.L. (Children's Hospital Medical Center, Boston, MA). 
Project number: HDP01-08945-MA1 (001). Supported by: National 
Inst. of Child Health and Human Development, Bethesda, MD 
(USA). Funding HEW. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objective of this subproject is to measure the prevalence 
of a neuropsychological deficit due to undiagnosed lead intoxication 
in a sample of first and second grade school childrep in the Boston 
area. Lead levels are assessed by chemical examination of deciduous 
teeth. The levels are correlated with teacher ratings of nonadaptive 
behavior and with neuropsychological data including intelligence 
and language development. 
Keywords: neurology; behavior; lead; toxicity; juveniles; brain. 

36511 Animal Studies of Low Lead Exposure. Averill, D.R. 
(Children's Hospital Medical Center, Boston, MA). Project number: 
HDP01-08945-MA1 (003). Supported by: National Inst. of Child 
Health and Human Development, Bethesda, MD (USA). Funding: 
HEW. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

This subproject seeks to determine the effects of subhistotoxic 
burdens of lead upon neuronal growth measured by quantification of 
dendritic processes and synaptogenesis. Rats are studied anatomical- 
ly and behaviorally. 
Keywords: lead; toxicity; rats; behavior; morphological changes. 

36512 Neuropsychological Effects of Lead: Infants and Children. 
Needleman, H.L. (Children's Hospital Medical Center, Boston, 
MA). Project number: HDP01-08945-MA1 (005). Supported by: Na- 
tional Inst. of Child Health and Human Development, Bethesda, 
MD (USA). Funding: HEW. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The purpose of this subproject is to determine the effect of 
exposure to lead during pregnancy on neonatal outcome and subse- 
quent development during the first three years of life. The neuropsy- 
chological performance of children with mid-range dentine lead 
levels are also being compared to children with .high and low 
dentine lead levels. 
Keywords: lead; toxicity; juveniles; infants; man; neurology; behav- 
ior; brain. 

36513 Analytical Laboratory and Environmental Studies. Peresie, 
H.J. (Children's Hospital Medical Center, Boston, MA). Project 
number: HDP01-08945-MA1 (006). Supported by: National Inst. of 
Child Health and Human Development, Bethesda, MD (USA). 
Funding: HEW. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The goal of this subproject is the identification of environ- 
mental sources and pathways for human lead exposure in the envi- 
ronment. The interest is directed toward the lead from which large 
numbers of individuals receive a measurably increased body burden, 
as opposed to that which produces extremely elevated body burdens 
in a few individuals. 
Keywords: lead; toxicity; man; body burden; ecological concentra- 
tion. 

36514 Interactions Among Trace Metals. Chisolm, J.J. Jr. (John 
F. Kennedy Inst., Baltimore, MD). Project number: HDP01-10981- 
02(005). Supported by: National Inst. of Child Health and Human 
Development, Bethesda, MD (USA). Funding: HEW. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The relationship between lead absorption and metabolic and 
neurological evidence of adverse effects in one-to-five-year-old chil- 
dren will be determined, as well as whether essential trace metals 
such as zinc and iron modify the effects of lead in these children. 
Other studies include determining whether the ratio of zinc bound to 
free protoporphyrin IX in erythrocytes might serve as a biochemical 
indicator of zinc deficiency. 
Keywords: zinc compounds; lead compounds; elements; trace 
amounts; synergism; biological effects; children; metabolism; nutri- 
tional deficiency; biological indicators. 

36515 Problems in Radiation Embryology. Brent, R.L. (Thomas 
Jefferson Univ., 1025 Walnut St., Philadelphia, PA, 19107). Project 
number: HDR01-11038-03. Supported by: National Inst. of Child 
Health and Human Development, Bethesda, MD (USA). Funding: 
HEW. 
G t e d  energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The purpose of these research projects is to: (1) determine 
whether the mammalian embryo is more sensitive to the tumoro- 
genic and life-shortening effects of x-irradiation than is the same 
organism when irradiated after parturition (mouse); (2) evaluate the 
importance of dose rate with regard to determining the rate of 
recovery of irradiated embryos; (3) evaluate the extent and persis- 
tence of radiation induced biochemical and physiological alterations 
in the adult animal following their production at specific times 
during gestation in the rat fetus; (4) continue studies concerned with 
variations in the response of the mouse and rat embryo; and (5) 
investigate the relative importance of irradiation non-embryonic 
tissues on embryonic development. Attempts have been initiated to 
irradiate the yolk sac without irradiating the embryo or choriopla- 
centa by utilizing radioactive labeled antiyolk sac antibodies. Rat 
zygotes irradiated on the first day of gestation will be studied in 
order to clarify what facters determine whether the embryo will die 
or survive. Many of these studies are directed toward determining 
the threshold level of irradiation for producing many known radi- 
ation effects (growth retardation, lethality, CNS defects, etc.) in the 
embryo and determining the recuperative powers of the embryo not 
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only as meas~ired at term but also during the post-partum period. 
The nature of the recovery processes and the factors which influ- 
ence these recovery processes will be investigated. Finally, the 
embryo culture technique will be utilized to'evaluate the quantitative 
and qualitative aspects of reproductive hazards, using radiation as 
the initial agent in' order to utilize our extensive in vivo experience. 
Keywords: mammals; teratogenesis; genetic radiation effects; x radi- 
ation; mice; embryos. 

36900 Relationships of Diet and Air Pollutants to Aging. Privett, 
O.S. (Univ. of Minnesota, 801 16th Avenue, NE, Austin, MN, 
55912). Project number: I-416007513-A4. Contract: 5R01-AG00174- 
05. Supported by: Department of Health, Education, and Welfare, 
Rockville, M D  (USA). Funding: HEW. 
Related energy source: medical applications(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The overall objective of this project is to gain an insight into 
metabolic-structural effects and interrelationships of dietary and 
environmental factors that influence lipid composition and underly- 
ing enzyme reactions associated with aging and related metabolic 
disorders. Goals of the current year are to investigate the formation 
of aging pigment in seven different tissues of rats fed diets containing 
fats of high, low, and medium degrees of unsaturation. Another 
objective is to define more clearly the influence of aging on the 
isoenzyme pattern of lactate dehydrogenase in serum and tissues. 
Preliminary studies were also conducted on the accelerating effects 
of x-irradiation on aging in the kidney and the relation of lipid 
oxidation to renal nephritis. A thin layer chromatographic technique 
of analysis was developed for detection and isolation of a fluorescent 
substance that appeared to be related specifically with the aging 
pigment. This technique was developed via studies of the fluorescent 
substances formed in model systems in which the reaction of prod- 
ucts of lipid oxidation with glyycine were investigated. 
Keywo* diet; air pollution; life cycle; biological radiation effects; 
biological effects; x radiation; age dependence. 

37200 Protective Action Guides for Accidental Radioactive Con- 
tamination of Human Food and Animal Feeds. Shleien, B. (FDA, 
Bureau of Radiological Health, 12720 Twinbrook Parkway, Rock- 
ville, MD, 20857). Project number: 110. Supported by: Department of 
Health, Education, and Welfare, Rockville, MD (USA). Funding: 
HEW. . 
Related energy source: medical applications(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The proposed guidance, published in the Federal Register (43 
FR 58790) on December 15, 1978, provides guidelines and recom- 
mendations for action to be taken in the event of a radiological 
incident resulting in the contamination of human food or animal 
feeds. These guidelines and recommendations are for use by state 
and local agencies responsible for constructing response plans in the 
event of a radiologicnl incident. The proposal would estahlish a set 
of guidelines that can be used to determine whether or not levels of 
radiation encountered in food after a radiological incident warrant 
protective action and would Suggest appropriate actions that may be 
taken if action is warranted. This proposal is being made because the 
Food and Drug Administration ha$ a responsibility to issue guidance 
on appropriate planning actions necessary for evaluating and pre- 
venting contamination of foods and animal feeds and on the control 
and use of such products should they become contaminated. 
Keywords: food; contamination; animal feeds; human populations; 
animals; radiation protection; radiation accidents; recommendations. 

37201 Comparative Rat Thyroid Carcinogenesis from Iodine-131 
and External Radiation. Lee, W.; Shleien, B. (FDA, Bureau of 
Radiological Health, 12720 Twinbrook Parkway, Rockville, MD, 
20857). Project number: 273. Supported by: Department of Health, 
Education, and Welfare, Rockville, MD (USA). Funding: HEW. 
Related energy source: medical applications(100) R and D categories: 
Biological effects of pollutants in experimental systenis. 

The purpose of this study is to evaluate the absolute and 
relative risks of thyroid carcinoma incidence in rats within the dose 
range of 0 to 1000 rad from both internal 1-131 and x-irradiations. 
Also, the possible synergistic effects between the thyroid and the 
pituitary gland will be investigated when either one or  both organs 
are x-irradiated. Three thousand six-week-old Long Evans female 
rats were divided into ten treatment groups. Four groups were 
irradiated with.localized x-ray to the thyroids at approximately the 
same doses as those in the 1-13] irradiated groups; and two groups 
were irradiated for 440 rad with localized x-ray to either the 
pituitary alone, or both the pituitary and the thyroid. Animals will be 
kept for a period of 24 months after the irradiations. Pathology of 
the thyroid and the pituitary will be examined under double-blinded 
conditions. Only those animals which.survive at least six months 
after the irradiation will be counted for statistical analysis. As of 
December 1979, all animals have been sacrificed and histological 
slides prepared, initial pathological evaluation of thyroids and pitu- 
itary tissue has commenced, and comparative pathology study and 
analysis are in progress. 

Keywords: rats; thyroid; carcinogenesis; iodine 131; biological radi- 
ation effects; irradiation; x radiation; pituitary gland. + . 

I .  

.%202 ~ o k i u m  lodid; a Thyroid Blocking Agent in a Radi- 
ation Emergency. Halperin, J.A.; Shleien, B. (FDA, Bureau of 
Drugs, 5600 Fishers Lane, Rockville, MD, 20857). Project number: 
110. Supported by: Department of Health, Education, and Welfare, 
Rockville, MD (USA). Funding: HEW. 
Related energy source: medical applications(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The Food and Drug Administration requested submissions of 
new drug applications (NDA's) for potassium iodide in oral dosage 
forms for use as a thyroid-blocking agent in a radiation emergency. 
The approval of such use would be one step in meeting the responsi- 
bilities of the Department of Health, Education, and Welfare to state 
and local governments for radiological emergency response plan- 
ning. The agency encourages interested persons to subm~t NDA's in 
the interest of the public safety. The agency is also announcing the 
availability of labeling guidelines for potassium iodide for such use. 
An NDA was approved in the Fall of 1979. 
Keywords: potassium iodides; radiation accidents; emergency 'plans; 
drugs; thyroid; radiation protection; radioprotective substances; uses; 
radiosensitivity effects; nuclear medicine; radioisotopes. 

DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT 

40000 Residential Energy Efficiency Standards Study: Technical 
Analysis. Tato, J. (National Inst. of Building Sciences, 1015 15th St., 
NW, Washington, DC). Project number: H-5040. Contract: H-5040. 
Supported by: Department of Housing and Urban Development, 
Washington, DC (USA). Office of Policy Development and Re- 
search. Funding: HUD. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

This contract will define the energy efficiency standards, 
estimate the retrofitting costs and potential energy savings from 
applying the energy efficiency standards, and estimate the resultant 
economic impacts on the building industry. 
Keywords: houses; energy efficiency; energy conservation; standards; 
retrofitting; economic impact. 

40001 Residential Energy Efficiency Standards Study: Policy 
Analysis. Yap, L. (Urban Inst.,-2100 M. St. NW, Washington, DC). 
Project number: H-2882-T04. Contract: H-2882-T04. Supported by: 
Department of Housing and Urban Development, Washington, D C  
(USA). Office of Policy Development and Research. Funding: HUD. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

This contract will provide technical assistance on the housing 
and policy-related issues involved in Section 253 includng identify- 
ing and analyzing program options for implementation, developing 
working vavers on the imoact of reauirements on housing consumers 
and lenairs; and developiig program alternatives. 

- 
Keywords: houses; energy conservation; standards; energy policy. 

40002 Evaluating the Effectiveness of Mobile Home Heating and 
Cooling Systems. Ross, D. (Science Applications, Inc., 1651 Old 
Meadow Rd., McLean, VA, 22101). Project number: H-2828. Con- 
tract: H-2828. Supported by: Department of Housing and Urban 
Development, Washington, D C  (USA). Office of Policy Develop- 
ment and Research. Funding HUD. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

Since mobile homes comprise 20% of all new housing starts, 
about 30% of all new single family dwellings, and about 95% of all 
new single family dwellings priced under $15,000, there is a distinct 
need to determine energy conservation performance and develop 
reasonable standards. Title VI (Mobile Home Construction and 
Safety Standards Act) of P.L. 93-383 requires that the Secretary of 
HUD establish such appropriate standards. In addition, Title 111 
(Energy Conservation Standards for New Buildings) of P.L. 94-385 
imposes further requirements on all forms of buildings. During 1979, 
extensive research will be accomplished on the mobile home's ther- 
mal envelope (walls, floor, ceiling, windows, roof, etc.) as well as on 
the performance of various heating and cooling systems. The result 
to date has been to.develop, for the first time, proposed standards 
based upon full scale field testing, laboratory analysis, and climato- 
logical modelling. In FY 1980 and 1981, further research will 
continue to investigate problems that' result from condensation 
which causd sweating on interior walls, degradation of the structur- 
al envelope, improper ventilation, etc., and inadequate, sporadic or  
unbalanced cooling. Examination of nonconventional wall, floor 
and ceiling systems will also be carried o u t  to determine their 
performance and fire-safety characteristics. 
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Keywords:. mobile homes; heating systems; cooling systems; energy Related energy source: conservation(100) R and D categories: Biologi- 
conservation; performance; standards. , cal effects of pollutants in experimental systems. 

- - f l  

40003 Public Housing Energy Conservation Demonstration. Fin: 
alson, F. (Aerospace Corp., P.O. Box 92957, Los Angeles, CA; 
90009). Project number: H-25 15. Contract: H-25 15. Supported by: 
Department of Housing and Urban Development, Washington, D C  
(USA). Office of Policy Development and Research. Funding: HUD. 
Related energy source: consewation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

The objectives of this contract are (I)  to provide coordinated 
and comprehensive documentation of energy conservation demon- 
strations now being conducted by the Aerospace Corporation for 
four Local Housing Authorities (LHAs) - Atlanta, Hartford, Chica- 

' go, and Los Angeles; and (2) to obtain information from these 
demonstrations in a form usable to HUD and other LHAs as 
examples of the management techniques and the results of energy 
consewation measures. 
Keywords: demonstration programs; houses; energy conservation; 
documentation. 

40004 Demonstration and Evaluation of Energy Efficient Resi- 
dential Structures: Optimum Value Engineered Energy Conservation 
Home. Lubes, D. (National Association of Home Builders of the 
United States, 15th and M St. NW, Washington, DC, 20005). Project 
number: H-2326. Contract: H-2326. Supported by: Department of 
Housing and Urban Development, Washington, D C  (USA). Office 
of Policy Development and Research. Funding: HUD. 
Related energy source: conser3ation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

This contract is to present to the public cost effective ways to 
save energv based on an actual demonstration and com~arison of 
energy-sa;hg systems versus conventional systems in ~ in '~ l e - f ami l~  
construction. The contractor provided the information through the 
identification of all potentially value-effective energy conservation 
features currently available, and then designed and constructed a 
house using those features which appear to offer the greatest value. 
The contractor is then evaluating the results under actual conditions 
and is preparing a Builders' Technical Manual, brochures, and an 
audiovisual show in addition to a final report documenting all of the 
work. The manual will provide builders with instructions on how to 
build dwellings containing appropriate optimum value-engineered 
energy conservation features, including construction methods, 
design concepts and categories of products and equipment. Specific 
tasks include the research, review and identification of value-effec- 
tive thermal features, builder and site selection, marketing and site 
engineering studies, dweiling design, construction, cost analysis, 
testing, measurements, acceptability evaluation, technical manual, 
and public information program. 
Keywords: demonstration programs; energy conservation; residential 
buildings; construction; construction industry; site selection; market- 
ing; economic analysis. 

40006 Effect of Building Mass on Residential Energy Consump- 
tion. Kusuda, T. (National Bureau of Standards, Gaithersburg, MD, 
20234). Project number: IAA-H-300-79. Contract: IAA-H-300-79. 
Supported by: Department of Housing and Urban Development, 
Washington, D C  (USA). Office of Policy Development and Re- 
search. Funding: HUD. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

The HUD Minimum Property Standards (MPS) Insulation 
Standards d o  not consider the effect of mass such as masonry or 
heavy wood in conserving energy. The MPS has been criticized as 
not being cost effective in this omission since massive construction 
may require less insulation to  provide the same measure of energy 
consumption. 
Keywords: thermal insulation; houses; wood; ' building materials; 
energy conservation; energy consumption; mass. 

40007 Home Buyer's Guide to Energy Efficient Homes. Spain, F. 
(Technology and Economics, Inc., 2225 Massachusetts Ave., Cam- 
bridge, MA, 02410). Project number: H-2648R. Contract: H-2648R. 
Supported by: Department of Housing and Urban Development, 
Washington, D C  (USA). Of ice  of Policy Development and Re- 
search. Funding: HWD. 

.Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

Under this contract, a manual to assist prospective home 
buyers to evaluate the energy conservation features of new and 
existing homes has been developed and will be disseminated. 
Keywords: energy conservation; houses; evaluation; manuals. 

40008 Modular Integrcled Utility System (MIUS): Application 
and Transfer (Information Dissemination). Honick, J. (Group Man- 
agement Associates, Inc., 15910 Ventura Blvd., Encino, CA, 91436). 
Project number: H-2896. Contract: H-2896. Supported by: Depart- 
ment of Housing and Urban Development, Washington, D C  (USA). 
Office of Policy Development and Research. Funding: HUD. 

At a MIUS site, a total energy co-generation system provides, 
from a single on-site facility, all of the energy needs of the complex 
for electricity, heating and air conditioning, and domestic hot water, 
as well as waste water treatment and solid waste collection and 
disposal. On such a site, the heat byproduct from electric generation, 
normally wasted by discharge to water or air in the environment, is 
recovered and used for space heating, cooling, potable hot water, 
etc. The current MIUS activity consists of dissemination of MIUS 
information and concept application through workshops and semi- 
nars in 1979-1980 for relevant interest groups such as developers, 
architects, engineers and key institutional actors. 
Keywords: mius; co-generation; heating systems; air conditioning; hot 
water; waste water; water treatment; solid wastes; waste disposal; 
waste heat utilization; electric power; communities; information sys- 
t e m ~  

40009 Technical Evaluation of Solar Hot Water Initative System. 
(Polytechnic Inst. of New York, Brooklyn, NY). Project number: H- 
8012. Contract: H-8012. Supported by: Department of Housing and 
Urban Development, Washington, D C  (USA). Office of Policy 
Development and Research. Funding: HUD. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

One of the requirements for the hot water initiative was that 
HUD standards must be met by solar systems. The Solar .Energy 
Applications Center of the Polytechnic Institute of New York 
(PINY) was selected to carry out this evaluation. 
Keywords: us hud; solar water heaters; standards; evaluation; demon- 
stration programs. 

40010 Solar Hot Water Initiative Program. (Polytechnic Inst. of 
New York, Brooklyn, NY). Project number: H-8001. Contract: H- 
8001-H-8011. Supported by: Department of Housing and Urban De- 
velopment, Washington, D C  (USA). Office of Policy Development 
and Research. Funding: HUD. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This was a special incentive program initiated in the spring of 
1977 to encourage the solar industry through a large number 
(10,867) of $400 grants to homeowners for solar water systems. The 
program was administered by the participating states. 
Keywords: solar water heaters; financial incentives; grants; us hud. 

40011 Technical Support to Residential Solar Demonstration. 
(National Bureau of Standards, Gaithersburg, MD). Project number: 
IAA-H-38-76-T15. Contract: IAA-H-38-76-T15. Supported by: De- 
partment of Housing and Urban Development, Washington, DC 
(USA). Office of Policy Development and Research. Funding: HUD. 
Related energy source: solar(100) R and D categories: Biological 
effects of ~ollutants in ex~erimental systems. 

unber this interagency agreement, the National Bureau of 
Standards utilizes demonstration program data to develop technical 
performance criteria and standards, and maintains the residential 
solar data files for HUD. 
Keywords: demonstration programs; solar heating systems; solar 
cooling systems; residential sector; intergovernmental cooperation; 
performance; standards; data base management; us hud; us nbs; data 
analysis. 

40012 Access to Sunlight for Solar Energy Systems. Entwiztel, 
E. (Environmental Law Inst., 1346 Connecticut Ave., NW, Wash- 
ington, DC). Project number: H-82 13. Contract: H-82 13. Supported 
by: Department of Housing and Urban Development, Washington, 
DC (USA). Office of Policy Development and Research. Funding: 
HIID. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Under this grant, the grantee was charged with investigating 
the legal questions presented by the need for a solar system to 
receive sunlight from over a neighboring property. The project 
report documenting this research was published during the summer 
of 1979. 
Keywords: solar rights; legal aspects; ownership; solar collectors. 

40013 Informatio'n Dissemination on Solar Heating and Cooling. 
Bordner, K. (Franklin Research Center, Philadelphia, PA). Project 
number: H-2377. Contract: H-2377. Supported by: Department of 
Housing and Urban Development, Washington, D C  (USA). Office 
of Policy Development and Research. Funding: HUD. 
Related energy source: soIar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This contractor provides the prinicpal support in HUD's 
responsibility to disseminate information on solar heating and cool- 
ing to the building industry and its customers. The major activity is 
operation of the National Solar Heating and Cooling Information 
Center. 
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Keywords: us hud; solar space heating; solar air conditioning; infor- 
mation centers. 

40014 Management Support to Solar Heating and Cooling Dem- 
onstration Progmms. Beers, D. (Boeing Aerospace Cn., P.O. Box 
3999, Seattle, WA). Project number: H-2732. Contract: H-2732. Sup- 
ported by: Department of Housing and Urban Development, Wash- 
ington, DC (USA). Oflice of Policy Development and Research. 
Funding: HUD. 
Related energy source: solar(100) R and D categories: Biological 
effects of polluta~lts in experimental systems. 

The objectives are to: (1) maintain a control center overseeing 
all demonstration grants; (2) provide a field staff to provide technical 
assistance and management guidance to grantees; (3) furnish techni- 
cal and market development consultation to the HUD program staff; 
(4) assist in evaluation of demonstration grant applications; and (5) 
collect data from demonstration projects. 
Keywords: demonstration programs; management; grants; market; us 
hud; solar space heating; solar air conditioning. 

40015 Solar Access for New Residential Developments. ~ e b n a ,  
D. (American Planning Association, E. 60th St., Chicago, IL). 
Project number: H-2573. Contract: H-2573. Supported by: Depart- 
ment of Housing and Urban Development, Washington, DC (USA). 
Office of Policy Development and Research. Funding: HUD. 
Related energy source: solar(100) R and D categories: Biological 
effects of ~ollutants in ex~erimental svstems. 

~ h ' e  objective is concerned Gith methods of assuring solar 
access in new developments through the use of various land use 
control techniques. Two reports, providing guidelines to public land 
use officials and to site planners, were published during the summer 
of 1979. 
Keywords: solar rights; legal aspects; land use; recommendations; us 
hud; residential sector. 

40017 Technical Assistance for HUD Solar Residential Demon- 
stration Program. Royal, G. (American Inst. of ArchitectUResearch 
Corp., 1735 New York Ave. NW, Washington, DC, 20006). Project 
number: H-2384. Contract: H-2384. Supported by: Department of 
Housing and Urban Development, Washington, DC (USA). Oflice 
of Policy Development and Research. Funding: HUD. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This contract provides support from the architectural profes- 
sion in the selection of demonstration projects and in the manage- 
ment of the demonstration activities. The contract will not be 
extended past its current completion. 
Keywords: solar architecture; demonstration programs; residential 
buildings; social impact; management; solar heating systems; us hud. 

DEPARTMENT OF THE INTERIOR 

51000 In-Seam Tested for Underground Coal Mines. Wisner, 
J.N. (Ingersoll-Rand Research, Inc., P.O. Box 301, Princeton, NJ, 
08540). Project number: 05304. Contract: H0282030. Supported by: 
Bureau of Mines, Twin Cities, MN (USA). Twin Cities Research 
Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to develop and demonstrate a portable, 
quick, in-situ tester for determining drum-bit forces required to 
excavate coal from the face of an underground coal mine heading. 

daughter concentration, the diffusion theory no longer applies and 
the attachmnet must be explained using the kinetic theory of gases. 
Keywords: particles; aerosols; radon; environmental transport; ad- 
sorption; temperature dependence; humidity; particle size; uranium 
mines: snrptive properties: daughter products; radionuclide migra- ,- 

tion. 

51002 Citrate Process Chemistry and Engineering. Nissen, W.I. 
(Bureau of Mines, Salt Lake City Research Center, 1600 East 1st 
South, Salt Lake City, UT, 841 12). Project number: 9370-8. Support- 
ed by: Bureau of Mines, Washington, DC (USA). Funding: DOI. 
Related energy source: CoaI(100) R and U categories: Environmental 
transport and conversion of pollutants. 

The objectives of this project are to determine the process 
chemistry of the absorption of sulfur dioxide from waste gas streams 
by .the Bureau of Mines developed citrate process and to improve 
the process efficiency, reliability, operations, and economics. Re- 
search is to determine reaction rates and products, side reactions, 
and to identify fate of all products in the process. Also to be 
investigated is the steam stripping of sulfur dioxide from loaded 
citrate solutions and the use of coal or coke for hydrogen sulfide 
production. Results will provide support for the citrate process 
demonstration plant. 
Keywords: citrate process; absorption; sulfur dioxide; chemical reac- 
tions; plumes; gaseous wastes; optimization; steam; hydrogen sul- 
fides; synthesis; waste processing; air pollution control; desulfuriza- 
tion. 

51003 Citrate Process: Evaluation and Selection of Materials. 
Henry, J.L. (Bureau of Mines, Albany Research Center, P.O. Box 
70, Albany, OR, 97321). Project number: 4555-1. Supported by: 
Bureau of Mines, Washington, DC (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective of this project is to recommend the best materi- 
als of construction for equipmint to be used in the citrate process 
demonstration plant in order to minimize corrosion. Materials will be 
tested in sulfur vapor, in aqueous sodium citrate, and in H 2 0  
mixtures under operating conditions. Corrosion rates of materials of 
construction under simulated operating conditions will be deter- 
mined. 
Keywords: citrate process; evaluation; desulfurization; equipment; 
materials testing; sodium compounds; corrosion protection; fossil- 
fuel power plants; flue gas. 

51004 Biomechanical Study of Work in Low Coal. Peay, J. 
(Texas Tech Univ.. Lubbock. TX. 79409). Proiect number: 03018. 
contract: ~0387022. supported byl ~ u r e h  of ~ i n e s ,  Washington, 
DC (USA). Funding: DOI. 
Related encrgy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The biomechanical study of work in low coal will generate 
data which can be utilized in optimal job and work station design. 
The project is primarily concerned with (1) the analysis of those jobs 
in underground, low coal which require significant energy expendi- 
tures or other physical demands; (2) the measurement of these jobs 
for the purpose of assessing the demands using biomechanics and 
work physiology methodologies; and (3) the comparison of the job 
demands to the low coal miner capacities (anthropometric, biome- 
chanic, and physiological) to determine the degree of loading on the 
miners and make recommendations to improve these jobs to reduce 
occupational stress. Phase I has been completed and data has been 
collected on biomechanical, work physiology, and anthropometric 
problem areas. 
Keywords: coal mining; underground mining; ,coal miners; perform- 
ance; biological stress; physiology; evaluation. 

T o  date the contractor has completed development and fabrication 
of a fu]l-scale, semi-functional model of the in-seam tester; and 51005 Development of Requisite Support for the Lincoln Training 
complete drawings of the field model have been sent out for price System. Wiehagen, W. (Massachusetts Inst. of Technology, Lexing- 
and delivery quotes. A funcional in-seam tester is the expected ton, A, 02173). Project number: 03831. Contract: J0366078. Supported 
product which can be used by the designers of continuous mining by: Bureau of Mines, Washington, D C  (USA). Funding: DOI. 
eauioment to obtain bit-force data. Related energy source: CoaI(100) R and D categories: Environmental . . 
Keywords: coal seams; coal mining; underground mining; testing; 
mining equipment; design. 

51001 Importance of Airborne Particulate Matter to the Trans- 
port of Radon in Mine Atmosphere. Hopke, P.K. (Univ. of Illinois, 
1000 W. Western Avenue, Urbana, IL, 61801). Contract: G0264010. 
Supported by: Bureau of Mines, Denver, CO (USA). Denver Re- 
search Center. Funding: DOI. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective of this research program is to study in detail 
the interaction between the daughter nuclides of radon and airborne 
particulate matter. T o  date the contractor has determined that the 
mechanism of attachment of radon daughters to monodispersed 
particles varies with temperature and humidity, and with the square 
of the particle diameter and particle concentration. The significance 
of these results is that under the conditions of very low radon 

transport and conversion of pollutants. 
This project will develop an expanded version of the Lincoln 

Training System (LTS-5X) which will provide the mechanism for 
generating lesson material. The LTS-5X will provide means for 
generating frame logic that goes with each audio/visual display, or 
check-out of lessons in notebook form before commitment to fiche, 
and for sorting and displaying student performance data gathered on 
the LTS-5X terminals to evaluate lessons and student performance. 
A unit for producing the microfiche in a routine fashion will be 
designed, fabricated, and tested on the current laboratory model. 
This unit will provide a turn-key means for routine fiche production 
that transcribes-audio and data to the sound logic spirals which is 
unique to the' LTS requirement. Lincoln personnel :vill also assist the 
Bureau in transferring this system to the mining industry. The final 
report is currently being written. 
Keywords: education; educational tools; coal industry; coal miners; 
data processing; data analysis. 
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51006 ~reblculation of the Effect of Fires on Mine Ventilation. 
"Gruer, R. (Michigan Technological Univ., Houghton, MI, 49931). 

Project number: 03981. Contract: 50285002. Supported by: Buread-of 
Mines, Pittsb'urgh, PA (USA). Pittsburgh Research Center. ~undi$g: 
nn. 
UUI. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective of this contract is to  calculate, in advance of 
their occurrence, the effect of transient mine fires on airflow, tem- 
perature, and mine atmosphere contamination in real mine fire 
ventilation networks. A steady-state computer program that calcu- 
lates the distribution of combustion products and other contaminants 
has been developed. A real-time program that includes the build-up 
time for fume products to spread to any location in the mine is being 
developed. 
Keywords: coal mines; fires; ventilation systems; mathematical 
models; combustion; contamination; occupational safety; forecasting; 
flow models; air; planning; safety engineering. 

51007 Analysis of Fire Safety Tests and Standards. Winger, J. 
(National Bureau of Standards, Gaithersburg, MD, 20760). Project 
number: 03026. Contract: J0188042. Supported by: Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Env~ronmental 
transport and conversion of pollutants. 

Standard operating procedures for existing flammable test 
methods for conveyor belts and hydraulic fluids are prepared. Test 
sljecifications and criteria for certification of commercial testing 
laboratories are developed. New or revised fire test methods and 
procedures for conveyor belts, hydraulic fluids, brattice cloths, 
electrical cable, plastic container, and joints are designed. 
Keywords: coal mining; safety; fire prevention; specifications; testing; 
mining equipment; conveyors; hydraulic mining; electric cables; 
containers; flammability. 

51008 Remote Sealing System .Upgrading. Monaghan, D. 
(Foster-Miller Associates, 350 Second Avenue, Waltham, MA, 
02154). Contract: H0188066. Supported by: Bureau of Mines, Pitts- 
burgh, PA (USA). Pittsburgh Research Cen:er. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

A system for sealing off mine areas remotely, i.e. from the 
surface, has been designed, constructed, and successfully demon- 
strated. Components of the system include an inert gas generator and 
a generator for the froth foam that tops the fly ash seal. After field 
evaluation and before a full-scale public demonstration, these two 
components were modified to improve their performance. This 
contract supported that upgrading and, subsequently, a successful 
public demonstration occurred. 
Keywords: coal mines; safety engineering; fires; remote control; seals; 
optimization. 

51009 Instruments and Tecbniques for Dynamic Particle Size 
Measurements of Coal Dust. Marple, V.A. (Univ. of Minnesota, 
Minneapolis, MN, 55455). Project number: 05304. Contract: 
H0177026. Supported by: Bureau of Mines, Twin Cities, MN (USA). 
Twin Cities Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The contractor will develop and evaluate instruments and 
techniques for measuring airborne respirable dust. T o  date the con- 
tractor has developed two dust size measuring systems and has 
completed a thorough evaluation for accuracy of two dust monitors 
- one beta absorption and one photometric type. Study on virtual 
unfactors and development and fabrication of a test chamber for 
evaluation and calibration of dust measuring instruments have also 
been completed. The contractor will continue to develop a more 
compact, reliable, and permissible optical particle counter/multi 
channel analyzer (OPC/MCA) system to be used in coal mines. 
Keywords: aerosols; particles; dusts; inhalation; particle size classi- 
fiers; coal mines; air pollution monitors; coal mining; underground 
mining; measuring methods; classification; cascade impactors; evalu- 
ation; design; monitoring. 

51010 Field Trials of a Microseismic Roof Fall Warning System. 
Steblay, B.J. (Integrated Sciences Inc., 1134 Francis Street, Long- 
mont, CO, 80501). Project number: H027009. Contract: H0272009. 
Supported by: Bureau of Mines, Washington, D C  (USA). Funding: 
DOI. 
c elated energy source: Coal(100) R and D categories: Pollutant, 
measurements technology. 

Prior work ranging from early experiments with commercial 
ultrasonic leak detectors to more recent work with units custom 
designed for the task have continued to show that microseismic 
anomalies do  occur before roof falls. This contract stems from work 
done under a previously completed contract, which produced a 
prototype microseismic roof fall warning system. The objective of 
this contract is to obtain data for a large number of roof falls of 
different types using the prototype system to establish a comprehen- 

sive data base for improvement of the design and reliability of thc 
system, and for further development of a commercially practical unit 
for use in underground coal mines. This project is scheduled for 
completion in February 1980, and the field test data will be present- 
ed in a final re ort 
Keywords: fierd tests; roofs; alarm systems; seismic waves; coal 
mines; underground mining; data compilation; safety; accidents; in- 
formation centers. 

51011 Evaluation of Mine Roof Bolter Components. Curtin, R. 
(Bendix Corp., 2582 S. Tejon Street, Englewood, CO, 801 10). Proj- 
ect number: H0272044. Contract: H0272044. Supported by: Bureau of 
Mines, Washington, D C  (USA). Funding: 0 0 1 .  
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The objective is to design a new generation roof bolting 
machine consisting of recently developed Bureau bolter components. 
The machine will provide safe, hands-off drilling/bolting. 
Keywords: coa1;mines; safety; roofs; roof bolts; evaluation; mining 
equipment; design. 

51012 Roof Failure Analysis. Moebs, N.N. (Morehead State 
Univ., Morehead. KY, 40351). Project number: 03032. Contract: 
J0188002. Supported by: Bureau of Mines, Washington. DC (USA). 
Funding: DOI. , 

Related energy source: Coal(l00) R and D categories: Pollutant 
measurements technology. 

Roof failure will be studied at selected mines in eastern 
Kentucky, and state-required roof fall maps will be analyzed. Geo- 
logic hazards will be identified, classified, and compiled in a hazard 
potential map showing zones, trends, and projections into unmined 
areas. The use of photolineaments in tracing hazard zones will be 
evaluated. 
Keywords. roofs; coal mines; failures; hazards; geology; maps; ken- 
tucky; risk assessment; safety. 

51013 Safe Insulations and Fluids for Permissable Enclosures. 
Paciorek, K. (Ultrasystems, Inc., 2400 Michigan Drive, Irvine, CA, 
92715). Contract: J0377075. Supported by: Bureau of Mines, Pitts- 
burgh, PA (USA). Pittsburgh Research Center. Funding: D01. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The permissible electrical enclosure is the prime safety device 
for preventing ignition in gassy areas in coal mines. Non-electrical 
hazards (e.g., hot bodies, flames) generated in these enclosures could 
possibly compromise the enclosure design or prevent the electroni- 
cal devices from operating properly. The objectives of this contract 
are to identify organic insulator materials that easily degrade under 
low voltage stress, to determine the insulator characteristics that 
facilitate their degradation, and to determine safe conductor spacings 
for clean and moist insulator surfaces. 
Keywords: electrical insulation; safety; coal mines; fire prevention; 
quality assurance; decomposition; testing; alarm systems. 

51014 Control of Diesel Exhaust Emission in Underground Coal 
Mines. Stawsky, A. (Engelhard Minerals and Chemical Corp., 70 
Wood Avenue South, Iselin, NJ, 08830). Contract: H0199021. Sup- 
ported by: Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh 
Research Center. Funding: DOI. 
Related energy source: Coal(80); oil shale(20) R and D categories: 
Health protection, safety, and industrial hygiene. 

The objective is to develop and evaluate effective onboard 
means of removing diesel exhaust contaminants. Filters, catalytic 
converters, venturi scrubbers and onboard additives will be investi- 
gated to assess their effectiveness in reducing harmful emissions. 
Contaminants to be investigated include particulate matter, NOx, 
SOX, CO, and HC. Control measures will be laboratory tested on 
diesel engines ranging in horsepower from 80 to 200. ' 

Keywords: exhaust gases; diesel engines; coal mines; underground 
mining; air pollution control; filters; catalytic converters; scrubbers; 
comparative evaluations; nitrogen dioxide; sulfur dioxide; carbon 
monoxide; hydrocarbons; particles. 

51015 Investigation of Direct Airborne Noise Generated During 
Coal Cutting. Robertson, J. (Wyle Labs., 7800 Governors Drive 
West, Huntsville, AL, 35807). Supported by: Bureau of Mines, Pitts- 
burgh, PA (USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The objective of this study is to conduct a preliminary 
investigation of noise generation associated with coal breakage 
during the removal of coal from the face for the purpose of defining 
a comprehensive research and development program to minimize 
such noise. The research will require the use of a linear cutting 
machine to be developed for laboratory -use under this program. 
Cutting tool parameters are to be studied for their correlation to 
noise generated. The linear cutting apparatus has been developed 
and various coal samples including synthetic coal have been tested. . 
Results are being correlated. Parameters investigated include bit 
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angle, bit velocity, and depth of cut. The ultimate goal of the 
program is to develop practical methods of abating airborne noise 
generated by the coal cutting process performed by continuous 
mining machines. 
Keywords: noise pollution abatement; coal mining; mining equip- 
ment; design; continuous miners; cutter loaders; ullderground 
minlng. 

51016 Development of a Reduced-Noise Auger Miner Cutting 
Head. Burks, J.A. (Wyle Labs., 7800 Governors Drive West, Hunts- 
ville, AL, 35807). Contract: H0188065. Supportcd by: Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center. Funding: 
DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The objective is to develop noise control techniques and 
hardware for control of acoustic radiation from auger cutting heads. 
A combined field and laboratory effort is required to measure the 
acoustic radiation, to determine the modes of vibration and radiation, 
and to devise control techniques. Hardware development will be 
accomplished with participation of the Wilcon Division of Fairchild 
Corp., a manufacturer of augers for underground use. Mechanical 
auger, cutting-head excitation modes have been identified in the 
laboratory, and a low-noise, retrofit cutting-head has been designed 
and is to be tested in mine. The ultimate goal is to provide a 
redesigned cutter-head. 
Keywords: coal mines; auger mining; noise pollution abatement; 
mining equipment; design; underground mining; continuous miners. 

51017 Psychological Responses of Miners to Emergency. 
Kamon, E. (Pennsylvania State Univ., University Park, PA, 16802). 
Project number: 03531. Contract: G0155006. Supported by: Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center. Funding: 
DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The contractor will quantitatively evaluate (1) the physiolog- 
ic responses of miners to the demands brought about by emergency 
conditions, (2) the biophysical interaction between the miner and the 
prevailing environmental conditions during emergency, and (3) 
physiologic metabolic responses of rescue team members, including 
studies of fatigue when working for longer than two hours, effect of 
weight and breathing resistance of breathing apparatus of men, effect 
of inhalation of hot air, and effectiveness of cooling garmets to 
relieve heat stress during rescue missions. A new series of 30 CFR 
1 lH  man tests will be developed and evaluated. 
Keywords: coal mines; occupational safety; coal miners; behavior; 
accidents; performance; metabolism; biological stress; fatigue; tem- 
perature effects; mine rescue; physiology. 

51018 Theoretical Investigation of Seismic Waves Generated in 
Coal Mines. Greenfield, R. (Pennsylvania State Univ., University 
Park, PA, 16802). Project number: 03529. Contract: G0155044. Sup- 
ported by: Bureau of Mines, Washi~~gton, DC (USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

In some mine post-disaster situations, it is possible to place 
seismic monitoring equipment inside the mine. Inside mine monitor- 
ing may have significant advantages over surface seismic monitoring 
because of both lower noise levels and possible higher signal levels. 
Thus in-mine operation should allow, in appropriate situations, a 
higher probability of detecting a trapped miner than surface tech- 
niques permit. It is the objective of this work to study the feasibility 
of in-mine seismic monitoring and to cutline its application in detect- 
ing and local i~~g trapped mincrs. T o  date, work in this contract has 
produced an optimized surface deployed geophone subarray. This 
subarray has proven to be superior to the present subarray in the 
trapped miner seismic location system and is presently being incor- 
porated into the system. Future work will investigate signal detec- 
tion by in-mine implanted geophones. 
Keywords: seismic waves; coal mines; seismic detectors; feasibility 
studies; monitoring; underground mining; accidents; coal miners; 
occupational safety; detection; emergency plans; mine rescue. 

51019 Statistical Survey of Miners. Wiehagen, W. (John Short 
and Associates, Salt Lake City, UT). Project number: 03753. Con- 
tract: J0375109. Supported by: Bureau of Mines, Washington, D C  
(USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The study of methodology proposed will provide a planning 
document for industry and government officials which will help 
them to: (1) gain better understanding of the training related charac- 
teristics of the mining profile; (2) determine the existing demand and 
need for safety and health training throughout the entire mining 
spectrum; (3) assess the future (1985 to 2000) extent, location, and 
workforce characeristics by mine type and product for which safety 
and health training will be either required or necessitated; (4) obtain 
a better understanding of workforce turnover components; and (5) 

determine the various implications of the above forecasts as they 
relate to MSHA's training mission. The final report is now being 

,,written. 
Keywords: miners; planning; government policies; decision making; 

e - 
' safety; education; evaluation; reviews; statistics; forecasting; occupa- 
1iu11al safety. 

51020 Development of Improved Scrubbers for Coal Mine Appli- 
cations. (Donaldson Co., Inc., Minneapolis, MN, 55440). Project 
number: 3304. Contract: H0199055. Supported by: Bureau of Mines, 
Pittsburgh, PA (USA). Pittahurgh Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 
Keywords: scrubbers; design; coal mines; air pollution abatement; 
occupational safety; mining equipment. 

51021 Direct Indicating Respirable Dust Collectors. (GCA 
Corp., Burlington Road, Bedford, MA, 01730). Project number: 
3222. Contract: 50395061. Supported by: Bureau of Mines, Pittsburgh, 
PA (USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Henlth protec- 
tion, safety, and industrial hygiene. 
Keywords: dust collectors; design; display devices; coal mines; aero- 
sols; dusts; personnel; safety. 

51022 Study of the Measurement and Control of Respirable Dust 
in Mines. (National Academy of Sciences, 2101 Constitution Ave. 
NW, Washington, DC, 20418). Project number: 6317. Contract: 
J0199002. Supported by: Bureau of Mines, Washington, D C  (USA). 
Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industiial hygiene. 
Keywords: dusts; mines; monitoring; air pollution control. 

51023 Abatement of Noise of Continuous Mining Machines. 
(Bolt, Beranek, and Newman, Inc., 50 Moulton Street, Cambridge, 
MA, 02138). Project number: 3609. Contract: H0155113. Supported 
by: Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Research 
Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 
Keywords: noise pollution abatement; coal mines; continuous miners; 
occupational safety; mining equipment. 

51024 Investigation of Direct Airborne Noise Generated During 
Coal Cutting. (Wyle Labs., 7800 Governors Drive West, Huntsville, 
AL, 35807). Project number: 3901. Contract: 50177060. Supported by: 
Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Research 
Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 
Keywords: noise; noise pollution; coal mines; coal mining; data 
analysis. 

51025 ' . Development of a Personal CO2 Detector and a CH4 
Detector. (Andros, Inc., 2332 Fourth Street, Berkeley, CA, 94710). 
Project number: 3980. Contract: H0377096. Supported by: Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center. Funding: 
DOI. 
Related energy source: Coal(I00) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 
Keywords: coal mines; carbon dioxide; measuring instruments; hydro- 
carbons; design; personnel; safety. 

51026 Monitoring of Mine Air Pollutions. (Michigan Techno- 
logical Univ., Houghton, MI, 49931). Project number: 3664. Cun- 
tract: J0199125. Supported by: Bureau of Mines, Pittsburgh, PA 
(USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 
Keywords: coal mines; air pollution; monitoring; carbon monoxide; 
hydrocarbons; occupational safety; exhaust gases; mining equipment; 
indoor air pollution. 

51027 Control of Diesel Exhaust Emissions in Underground Coal 
Mines. (Southwest Research Inst., 6220 Culebra Road, San Antonio, 
TX, 78284). Project number: 5335. Contract: J0188157. Supported by: 
Bureau of Mines, Twin Cities, MN (USA). Twin Cities Research 
Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 
Keywords: diesel engines; mining equipment; exhaust gases; coal 
mines; underground mining; air pollution control; indoor air pollu- 
tion. 

51028 Reduction of Pollutants from Engines Operated Under- 
ground. (DOE, P.O. Box 1398, Bartlesville, OK, 74003). Project 
number: 3679. Contract: J0166023. Supported by: Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Research Center. Funding: DOI. 
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Related energy source: Coal(100) R and Bcategories: Health protec- 
tion, safety, and industrial hyeiene. 
Keywords: exhaust gases: m~ning equipment; ~lnderground mining; 
coal mines; air pollution control; occupational safety. 

51029 Determination of the Products of Oxidative Thermal Deg- 
radation of Variously Treated Woods and Mine Materials. (Ultrasys- 
terns, Inc.; 2400 Michelson Drive, Irvine, CA, 92715). Project 
number: 3201. Contract: J0395008. Supported by: Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 
Keywords: coal mines; wood; mining equipment; thermal degrada- 
tion; oxidation; carbon monoxide; hydrocarbons; occupational 
safety; gaseous wastes. 

51030 Toxic Fumes from Explosives Tested in Underground 
Mines. (Univ. of Arizona, Tucson, AZ, 85721). Project number: 
3422. Contract: H0395098. Supported by: Bureau of Mines, Pitts- 
burgh, PA (USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 
Keywords: coal mines; underground mining; toxicity; aerosols; explo- 
sions; testing; health hazards; chemical explosives; sulfur compounds; 
nitrogen compounds; carbon monoxide; hydrocarbons; elements; 
trace amounts; safety; indoor air pollution. 

51031 Analysis of the Economic Impact of Post-Accident Produc- 
tion Losses in Underground Coal Mines. (FMC Corp., 328 Brokow 
Road, Santa Clara, CA, 95052). Project number: 3157. Contract: 
J0387233. Supported by: Bureau of Mines, Pittsburgh, PA (USA). 
Pittsburgh Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 
Keywords: economic impact; accidents; underground mining; coal 
mining; production. 

51032 Cost Benefit Analysis of Applied Health and Safety Re- 
search Development Projects in Coal and Metal and Nonmetal 
Mining. (Ketron, Inc., 530 Swedesford Rd., Wayne, PA, 19087). 
Project number: 3219. Contract: J0199042. Supported by: Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center. Funding: 
-A. 
U U I .  

Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. - 
Keywords: cost benefit analysis; safety; coal mining; mining; minerals; 
metals; research programs. 

51033 Improvement of Coal Mine Dust Incombustible Content 
Meter. (GCA Corp., Burlington Road, Bedford, MA, 01730). Project 
number: 3007. Contract: H0387001. Supported by: Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 
Keywords: coal mines; dusts; air pollution monitors; combustion 
properties; optimization; monitoring. 

51034 Development of a Remote Readout Coal Dust Deposition 
Rate Monitor. (Ivor Hawkes Assoc., 14 Parkhurst Street, Lebanon, 
NH, 03766). Project number: 3044. Contract: J0188058. Supported by: 
Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Research 
Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

A remote readout for a coal dust deposition rate monitor will 
be developed. 
Keywords: coal; dusts; readout systems; remote control; deposition; 
deposits; monitoring; aerosols. 

51035 Analysis of Fire Safety Tests and Standards. (National 
Bureau of Standards, Washington, DC, 20234). Project number: 
3026. Contract: J0188042. Supported by: Bureau of Mines, Pittsburgh, 
PA (USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 
Keywords: fire prevention; standards. 

51036 Improvement of Coal Mine Dust Incombustible Content 
Meter. (Nuclear Equipment Corp., 963 Industrial Road, San Carlos, 
CA, 94070). Project number: 3007. Contract: H0387021. Supported 
by: Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Research 
Center. Funding: D01. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 
Keywords: coal mines; dusts; quantity ratio; measuring instruments; 
design; aerosols; fission products; monitoring. 

51037 Salt Processes for Improvement of Health and Safety in 
Underground Coal Mining. (VPI and State Univ., Blacksburg, VA, 
24061). Project number: 3683. Contract: J0155180. Supported by: 

Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Research 
Center. Funding: DOI. 
Relotcd energy source: Cottl(100) R and D categories: Pollutant -. 
monitoring. 
Keywords: coal mining; underground mining; occupational safety; 
coal miners; optimization. 

51038 Improving Surface Coal Refuse Disposal Site Inspections. 
(Chicago Aerial Survey, 2140 Wolf Road, Des Plaines, IL, 60018). 
Project number: 4300. Contract: J0188027. Supported by: Bureau of 
Mines, Spokane, WA (USA). Spokane Research Center. Funding: 
DOI. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 
Keywords: spoil banks; surface mining; coal mines; waste manage- 
ment; water pollution; land pollution; inspection. 

51039 Coal Mine Hazard Detection Using Synthetic Pulse 
Radar. (Ensco, Inc., 5408A Port Royal Road, Springfield, VA, 
22151). Project number: 2357. Contract: H0292025. Supported by: 
Bureau of Mines, Denver, C O  (USA). Denver Research Center. 
Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 
Keywords: coal mines; hazards; detection; radar; pulse techniques; 
underground mining; safety engineering. 

51040 Application of Remote Sensing for Coal Waste Embank- 
ment Monitoring. (Shannon and Wilson, Inc., 1105 N. 38th Street, 
Seattle, WA, 98103). Project number: 4338. Contract: H0282041. 
Supported by: Bureau of Mines, Spokane, WA (USA). Spokane . 
Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 
Keywords: remote sensing; coal mines; waste management; spoil 
banks; monitoring. 

51041 Develop Deep-Penetrating Borehole Geophysical Tech- 
nique for Prediction of Hazards Ahead of Coal Mining. (Southwest 
Research Inst., 6220 Culebra Road, San Antonio, TX, 78284). Proj- 
ect number: 2133. Contract: H0252033. Supported by: Bureau of 
Mines, Denver, CO (USA). Denver Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 
Keywords: borcholes; hazards; fol.ecasting; coal mines; coal mining; 
occupational safety; safety engineering. 

51042 Centrifue Modeling and Verification of Design Criteria of 
Mine Waste Embankments. (DOE, Albuquerque Operations Office, 
Albuquerque, NM, 87185). Project number: 4410. Contract: 
J0295038. Supported by: Bureau of Mines, Spokane, WA (USA). 
Spokane Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 
Keywords: spoil banks; coal mines; design; land reclamation; data 
analysis; waste management. 

51043 Centrifuge Model Testing of Coal Waste Embankments. 
(Department of Defense, Waterways Experiment Station, Vicks- 
burg, MS, 39180). Project number: 4289. Contract: H0282018. Sup- 
ported by: Bureau of Mines, Denver, CO (USA). Denver Research 
Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 
Keywords: mathematical models; spoil banks; coal mines; waste man- 
agement; solid wastes; land pollution; water pollution. 

51044 Evaluation of Coal Deposits in the Narragansett Basin of 
Rhode Island and Massachusetts. (Boston College, Weston, MA, 
02193). Project number: 5258. Contract: J0188022. Supported by: 
Bureau of Mines, Twin Cities, MN (USA). Twin Cities Research 
Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 
Keywords: coal deposits; exploration; rhode island; massachusetts; 
evaluation. 

51045 Analysis of the Economic Feasibility for Development of 
Coal Resources in the Narragansett Basin of Rhode Island and Massa- , 
chusetts. (Charles River Associates, Inc., 1050 Massachusetts 
Avenue, Cambridge. MA, 02138). Project number: 5259. Contract: 
J0188043. Supported by: Bureau of Mines, Twin Cities, MN (USA). 
Twin Cities Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 
Keywords: feasibility studies; coal reserves; energy source develop- 
ment; rhode island; massachusetts; economic analysis; coal deposits. 

51046 Evaluation of Best Management Practices for Mining 
Solid Waste Storage, Disposal, and Treatment. (EPA, 401 M Street 
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SW, Washington, DC, 20460). Project number: 6326. Contract: 
J0199104. Supported by: Bureau of Mines, Washington, D C  (USA). 

. .Funding: DOI. 
Related energy source: CoaI(100) R and D catr.qories: Pollutant 
monitoring. 
Keywords: waste management; coal mines; waste storagc; waste 
disposal; waste processing; evaluation; data analysis. 

51047 Borehole Mining: an Environmentally Compatible Method 
for Mining Oil Sands. (Flow Industries, Inc., 21414 68th Avenue S., 
Kent, WA, 98031). Project number: 5338. Contract: 50295064. Sup- 
ported by: Bureau of Mines, Twin Cities, MN (USA). Twin Cities 
Research Center. Funding: DOI. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental effects assessment. 
Keywords: oil sands; boreholes; mining; oil sands; environment; oil 
sand deposits. 

51048 Site Specific Investigation of ~nvirdnmenta~ Problems As- 
sociated with Surface Mining of Heavy Oils and Tar Sands. (Golder 
Associates, Inc., 10628 N E  38th Place, Kirkland, WA, 98033). Proj- 
ect number: 5321. Contract: J0295027. Supported by: Bureau of 
Mines, Twin Cities, MN (USA). Twin Cities Research Center. 
Funding: DOI. 
Related energy source: oil shale(l00) R and D categories: Environ- 
mental effects assessment. 
Keywords: surface mining; oil sands; oil sand industry; environmental 
impacts; hydrocarbons. 

51049 Monitoring and Modeling of Shallow Ground Water in the 
Powder River Basin. (Hittman Associates, Inc., 9190 Red Branch 
Road, Columbia, MD, 21045). Project number: 2256. Contract: 
J0265050. Supported by: Bureau of Mines, Denver, CO (USA). 
Denver Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 
Keywords: ground water; monitoring; mathematical models; coal 
mining; waste water; water quality. 

51050 Environmental Factors Affecting Surface Mining of Steep- 
ly Pitching Coal Seams. (Ketron, Inc., 530 E. Swedesford Rd., 
Wayne, PA, 19087). Project number: 4357. Contract: 50199006. Sup- 
ported by: Bureau of Mines, Spokane, WA (USA). Spokane Research 
Center. Funding: DOI. 
Related energy source: Coal(100) R nnd D categories: Environmental 
effects assessment. 
Keywords: surface mining; coal mining; coal seams; environmental 
impacts; hydrocarbons; elements; trace amounts; waste water. 

51051 Technical and Economic Feasibility Study of Using Ce- 
mented Backfill in Active Underground Mines to Prevent Subsidence. 
(Micheal Baker Jr., Inc., 4301 Dutch Ridge Road, Beaver, PA, 
15009). Project number: 5303. Contract: J0295001. Supported by: 
Bureau of Mines, Twin Cities, MN (USA). Twin Cities Research 
Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 
Keywords: technology assessment; feasibility studies; cements; back- 
filling; underground mining; coal mines; ground subsidence; preven- 
tion of significant deterioration. 

51052 Inventory of Waste Embankments, Surface, and Under- 
ground Openings MetalA'onmetal Active Mines. (Mountain States 
Research Development, Interstate 10 and Vail Road, Tucson, AZ, 
85731). Project number: 4370. Contract: 50199054. Supported by: 
Bureau of Mines, Spokane, WA (USA). Spokane Rescarch Center. 
Funding: DOI. 
Related enerw source: Coal(50): nuclear fission(50) R and D catego- . . 
ries: ~nvironmental effects assessment. 

- 

Keywords. coal mines; uranium mines; waste management; surface 
mining; underground mining; inventories; spoil banks; technology 
transfer; information. 

51053 Impact of Surface Lignite Mining on Surface and Ground- 
water Quality in Texas. (Texas A and M Univ., Research Founda- 
tion, F E  Box H, College Station, TX, 77843). Project number: 2405. 
Contract: J0295016. Supported by: Bureau of Mines, Denver, CO 
(USA). Denver Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 
Keywords: coal mining; surface mining; ground water; water quality; 
texas; environmental impacts. 

51054 Continuation of Evaluation of Coal Deposits in the Narra- 
gansett Basin of Rhode Island and Massachusetts. (Department of 
Energy, Washington, DC, 20545). Project number: 6325. Contract: 
J0199061. Supported by: Bureau of Mines, Washington, D C  (USA). 
Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

Keywords: coal deposits; rhode island; massachusetts; exploration; 
evaluation. 

' 51055 Measurement of Seepage Beneath Tailing Ponds. 
(ASARCO, Inc., P.O. Box 5447, Tucson, AZ, 85703). Project 
number: 4399. Contract: S0261025. Supported by: Bureau of Mines, 
Spokane, WA (USA). Spokane Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 
Keywords: coal mines; leaching; tailings; ponds; waste management; 
ground water; water pollution. 

51056 Evaluation of Lixiviation of Mine Wastes. (Calspan Corp., 
P.O. Box 400, Buffalo, NY, 14225). Project number: 4377. Contract: 
J0199057. Supported by: Bureau of Mines, Spokane, WA (USA). 
Spokane Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 
Keywords: leaching; coal mines; waste management; waste water; 
water pollution control. 

51057 Field Test for Environmental Disposal of Mill Tailings in 
Surface Backfill. (Greater Shoshone County, Inc., Box 320, Wallace, 
ID, 83873). Project number: 4346. Contract: J0188146. Supported by: 
Bureau of Mines, Spokane, WA (USA). Spokane Research Center. 
Funding: DOI. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental effects assessment. 
Keywords: mill tailings; feed materials plants; radioactive waste dis- 
posal; field tests; radioactive waste management. 

51058 Assessment of Ground and Surface Water Effects Around 
Coal and Mineral Storage Areas. (Hittman Associates, Inc., 9190 Red 
Branch Road, Columbia, MD, 21045). Project number: 5350. Con- 
tract: J0199076. Supported by: Bureau of Mines, Twin Cities, MN 
(USA). Twin Cities Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 
Keywords: ground water; surface waters; coal mines; waste water; 
water quality; environmental impacts. 

51059 Effects of Subsidence from Thick-Seam Coal Mining on 
Hydrology. (Hittman Associates, Inc., 9190 Red Branch Road, Co- 
lumbia, MD, 21045). Project number: 2336. Contract: J0295012. Sup- 
ported by: Bureau of Mines, Denver, CO (USA). Denver Research 
Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 
Keywords: ground subsidence; coal mines; hydrology; environmental 
effects; coal seams; coal mining. 

51060 Technical and Economic Evaluation of Underground Dis- ' 

posal of Cool Mining Wastes. (HRB-Singer, Inc., P.O. Box 60, State 
College, PA, 16801). Project number: 2273. Contract: JU28S008. 
Supported by: Bureau of Mines, Denver, CO (USA). Denver Re- 
search Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 
Keywords: coal mines; coal mining; underground mining; under- 
ground disposal; waste disposal; solid wastes; data analysis; waste 
management; technology assessment; economic analysis. 

51061 Pilot Scale On-Site Evaluation of Activated Carbon for 
Rapid Oxidation of Ferrous Iron in Acid Mine Water. (Rhode Island 
Analytical Lab., Inc., 231 Elm Street, Warwick, RI, 02886). Project 
number: 3211. Contract: J0395036. Supported by: Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 
Keywords: acid mine drainage; activated carbon; waste water; waste 
processing; water treatment; iron compounds; cations; oxidation; 
evaluation; pilot plants; chemical reactions; waste management; coal 
mines. 

51062 Analysis of Ground Water Criteria and Recent Restoration 
Attempts After In Situ Uranium Leaching. (Resource Engineering 
and Development, Inc., 3333 S. 900 E., Suite 240, Salt Lake City, 
UT, 84106). Project number: 5320. Contract: J0295019. Supported by: 
Bureau of Mines, Twin Cities, MN (USA). Twin Cities Research 
Center. Funding: DOI. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 
Keywords: ground water; leaching; uranium mines; radioactive 
wastes; radionuclide migration; soils; radioactive waste management.. 

51063 Developing a Slurry Fill for Modified In-Situ Oil Shale 
Mining. (Rio Blanco Oil Shale Co., 9725 E. Hampden Ave., Denver, 
CO, 80231). Project number: 4394. Contract: J0295046. Supported by: 
Bureau of Mines, Spokane, WA (USA). Spokane Research Center. 
Funding: DOI. 
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Related energy source: oil shale(100) R and D categories: Environ- 
mental effects assessment. 
Keywords. oil shale deposits; oil shale mining; in-situ processing; 
slurries; backfilling; waste management. 

51064 Effects of Coal Mine Subsidence on Ground Water 
Aquifers in Northern Appalachia. (Science Management Engineering, 
P.O. Box 190, King of Prussia, PA, 19406). Project number: 3231. 
Contract: 50199063. Supported by: Bureau of Mines, Pittsburgh, PA 
(USA). Pittsburgh Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 
Keywords: ground subsidence; coal mines; aquifers; appalachia; 
ground water; environmental effects. 

51065 Water Handling Procedures for Reducing Acid Formation 
in Underground Coal Mines. (Skelly and Loy, 2601 N. Front Street, 
Harrisburg, PA, 17110). Project number: 3220. Contract: 50199027. 
Supported by: Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh 
Research Center. Funding: DOI. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 
Keywords: coal mining; underground mining; waste water; acid mine 
drainage; water pollution control; water quality. 

51666 Computer Analysis, Physical Analysis, Physical Proper- 
ties, and Data on Spent Shale. (Department of Defense, Waterways 
Experiment Station, Vicksburg, MS, 39180). Project number: 6320. 
Contract: H0262064. Supported by: Bureau of Mines, Washington, 
D C  (USA). Funding: DOI. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental effects assessment. 
Keywords: computer calculations; data analysis; data; spent shales; oil 
shale industry; waste management; solid wastes; water pollution; 
land pollution. 

51067 Contamination of Ground and Surface Waters by Uranium 
Mining and Milling. (Univ. of Colorado, 380 Willard, Boulder, CO, 
80309). Project number: 5325. Contract: J0295033. Supported by: 
Bureau of Mines, Twin Cities, MN (USA). Twin Cities Research 
Center. Funding: DOI. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 
Keywords: ground water; surface waters; contamination; uranium 
mines; feed materials plants; environmental impacts; radionuclide 
migration. 

51068 Fugitive Dust Study of an Open Pit Coal Mine. (Univ. of 
Minnesota, 2642 University Avenue, St. Paul, MN, 55114). Project 
number: 5367. Contract: 50295071. Supported by: Bureau of Mines, 
Twin Cities, MN (USA). Twin Cities Research Center. Funding: 
DOI. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 
Keywords: dusts; coal mines; surface mining; particles; air pollution 
control; air quality. 

51069 Control of Water Pollution from Surface Mining Oper- 
ations. (Wapora, Inc., 51 1 Old Lancaster Road, Berwyn, PA, 19312). 
Project number: 4404. Contract: J0199089. Supported by: Bureau of 
Mines, Spokane, WA (USA). Spokane Research Center. Funding: 
DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 
Keywords: water pollution control; surface mining; waste water; coal 
mines; environment. 

51070 Determination of the Optimum Topsoil Depth Require- 
ments for Surface Coal Mined Areas Within the Northern Great 
Plains Coal Province. (Colorado School of Mines, Research Institute, 
P.O. Box 112, Golden, CO, 80401). Project number: 2250. Contract: 
J0265025. Supported by: Bureau of Mines, Denver, CO (USA). 
Denver Research Center. Funding: DOT. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 
Keywords: soils; depth; surface mining; land reclamation; coal mines; 
great plains; waste management. 

St., Cambridge, MA, 0222). Project number: 3935. Contract: 
50387215. Supported by: Bureau of Mines, Pittsburgh, PA (USA). 
Pittsburgh Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords: acid mine drainage; underground mining; coal mines; 
waste water; mechanics. 

51073 Development of Innovative Systems for Leveling and Re- 
contouring Abandoned Spoil Banks. (Golder Associates, Inc., 10628 
N E  38th Place, Kirkland. WA, 98033). Project numbcr: 4390. Con- 
tract: 50295048. Supported by: Bureau of Mines, Spokane, WA 
(USA). Spokane Research Center. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords: spoil banks; coal mines; abandoned sites; excavation; land 
reclamation. 

51074 Minimization of Groundwater Contamination in Surface 
Mine Backfills. (Pennsylvania State Univ., University Park, PA, 
16802). Project number: 4358. Contract: J0188136. Supported by: 
Bureau of Mines, Spokane, WA (USA). Spokane Research Center. 
Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords: ground water; water pollution control; contamination; 
waste water; surface mining; backfilling; coal mines; environmental 
impacts. 

51075 Stability of Surface Mined Spoils at  Central U.S. Coal 
Mines. (Shannon and Wilson, Inc., 1105 N. 38th St., Seattle, WA, 
98103). Project number: 2297. Contract: J0275013. Supported by: 
Bureau of Mines, Denver, CO (USA). Denver Research Center. 
Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords: coal mines; surface mining; spoil banks; usa;. waste man- 
agement; solid wastes; stability. 

51076 System Approach to the Reclamation of Strip-Mined Areas 
in North Dakota: Phase IV. (Univ. of North Dakota, Grand Forks, 
ND, 58202). Project number: 2321. Contract: 50295015. Supported by: 
Bureau of Mines, Denver, CO (USA). Denver Research Center. 
Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords: north dakota; surface mining; land reclamation; coal 
mines; abandoned sites; waste management. 

51077 Design, Layout and Costing of a Prototype Underground 
Demonstration Mine in Oil Shale Deposits. (Cleveland-Cliffs Iron 
Co., P.O. Box 121 1, Rifle, CO, 81650). Project number: 2257. Con- 
tract: 50265020. Supported by: Bureau of Mines, Denver, CO (USA). 
Denver Research Center. Funding: DOI. 
Related energy source: oil shale(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords: oil shales; technology assessment; design; cost; process 
development units; oil shale mining; underground mining. 

51078 Underground Disposal of Spent Shale from the Paraho 
Retorting Process. (Cleveland-Cliffs Iron Co., P.O. Box 121 1, Rifle, 
CO, 81650). Project number: 4214. Contract: J0265052. Supported by: 
Bureau of Mines, Washington, D C  (USA). Funding: DOI. 
Related energy source: oil shale(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords: spent shales; waste disposal; underground disposal; re- 
torts; oil shale industry; waste management. 

51079 Evaluate the Fire and Explosive Hazards of Oil Shale 
Mining and Processing. (Tosco Research, Inc., 10100 Santa Monica 
Blvd., Los Angeles, CA, 90067). Project number: 3815. Contract: 
50275001. Supported by: Bureau of Mines, Pittsburgh, PA (USA). 
Pittsburgh Research Center. Funding: DOI. 
Related energy source: oil shale(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords: fire hazards; explosions; hazards: oil shale minine;: oil 

51071 ~nvironn~ental  Effects of Slaking of Surface Mine Spoils. shale deposits; oil shale processing plants; occupational safety; &alu- 
(D'Appolonia Consulting Engineers, Inc., 10 Duff Rd., Pittsburgh, ation; oil shale industry. 

, 51080 Engineering Services Regarding Exploration Drilling Pro- 
Funding: DOI. gram in the Oil Shale Area of Northwestern Colorado. (DOE, Nevada 
Related energy source: CoaI(100) R and D categories: Environmental Operations Ofice* P.0.  Box 14100, Las Vegas, NV, 891 14). Project 
effects assessment. number: 2230. Contract: H0252078. Supported by: Bureau of Mines, 
Keywords: environmental effects; surface mining; spoil banks; coal C0 (USA). Denver Research Center. Funding: DO1. 
mines; leaching; waste management; water ]and pollution. Related energy source: oil shale(100) R and D categories: Physical/ 

chemical mechanisms of uollutant interactions. 
51072 Investigation of the Mechanics of Mine Acid Formation in Keywords: exploration; bil shale deposits; colorado; engineering; 
Underground Coal Mine Drainage. (Eco-Control, Inc., 56 Rodgers drilling. 
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51081 Preparation and Compilation of Geological and Hydrologic 
Information of the Oil Shale Deposits of the Piceance Beek Basin. 
(Geological Survey, Denver Federal Center, Denver, CO). Project 
number: 2183. Contract: H0252010. Supported by: Bureau of Mines, 
Denver, CO (USA). Denver Research Center. Funding: DOI. 
Related energy source: oil shale(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords. oil shale deposits; colorado; geology; hydrology; explora- 
tion; data analysis. 

51082 Anthracite Refuse Demonstration/Preparation Plant. (An- 
jomar, Inc., P.O. Box 702, Pittston, PA, 18640). Project number: 
7088. Contract: J0177022. Supported by: Bureau of Mines, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
Keywords: anthracite;, coal preparation plants; solid wastes; waste 
management; water pollution; land pollution; pilot plants. 

52000 Incorporating Fish and Wildlife Values into Decisions 
Regarding Electric Power Facilities. Johnson, R. (Fish and Wildlife 
Service, 2929 Plymouth Road, Ann Arbor, MI, 48105). Project 
number: Power Plants B.3. Supported by: Fish and Wildlife Service, 
Ann Arbor, MI (USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The siting of power generation and transmission facilities is a 
very complex process involving economic, social, and environmental 
considerations. In part, past efforts to arrive at an acceptable siting 
procedure have had limited success due to (1) the inability to 
describe the effects of various options in terms which decisionmakers 
understood (e.g., direct financial costshenefits to consumers versus 
environmental costshenefits); and (2) the commonly-held opinion 
that additional detailed environmental data is necessary to adequate- 
ly describe environmental effects for decisionmaking. In FY 79 a 
procedure for actually making siting decisions was developed using a 
multiple-objective programming model to provide predictions of 
economic, social, and environmental tradeoffs, and adaptive environ- 
mental assessment and management techniqes for resolution of con- 
flicts. In addition, these techniques were used to develop a proce- 
dure to provide sufficient environmental information without resort- 
ing to on-site data collection. 
Keywords: power plants; power transmission lines; site selection; 
decision making; cnvironmentnl impacts; cost benefit analysis. 

52001 Coastal Characterizations. (Fish and Wildlife Service, 
Washington, DC, 20240). Project number: Coastal 2.0. Supported by: 
Fish and Wildlife Service, Washington, DC (USA). Office of Bio- 
logical Services. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective is the structured synthesis of existing informa- 
tion and data into an information base identifying the functional 
relationships of natural processes and components of the ecosystem. 
This information base will reflect an ecosystem-level of understand- 
ing for the Texas Barrier Island ecosystem emphasizing OCS oil and 
gas, transportation, and fishing and hunting activities. This. will be 
accomplished by development of a planning model, habitat mapping, 
collection of environmental information and data, and compilation of 
socioeconomic data (historic and present). 
Keywords: texas; coastal regions; information systems; aquatic eco- 
systems; terrestrial ecosystems; habitat; data acquisition; data compi- 
lation. - 
52002 Ecological Interactions on Arid Lands. Jones,.C. (Fish and 
Wildlife Service, National Fish and Wildlife Lab., Washington, DC). 
Project number: Coal 048-75. Contract: 14-16-0008-0936. Supported 
by: Fish and Wildlife Service, Fort Collins, CO (USA). Funding: 
DOI. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The study will determine the functional ecological relation- 
ships between seed production and seed depredators, and the resul- 
tant effects on vegetational succession in the arid southwest, with 
special reference to the implications to revegetation strategies on 
disturbed lands. Quantitative descriptions of important biotic compo- 
nents, specific management suggestions with respect to key plant and 
animal species, and a manual of investigative procedures for field 
personnel with sections on planning a study and analyzing data will 
be provided. 
Keywords: revegetation; arid lands; seeds; land reclamation; pred- 
ator-prey interactions. 

52003 Surface Mining Effects and Stipulation Manuals. (Eco- 
logical Consultants, Inc., Ft. Collins, CO). Project number: Coal 010- 
76. Contract: 14-16-0009-77-008. Supported by: Fish and Wildlife 
Service, Fort Collins, CO (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 
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This project will summarize mining technology and the asso- 
ciated physical, chemical, and biological disturbances. Three hand- 
books will be prepared containing recommended environmental 
protection/monitoring lease stipulations and a flow diagram of 
where and when control stipulations can be introduced to benelit 
fish and wildlife. 
Keywords: surface mining; environmental impacts; recommendations; 
manuals; reviews; wild animals; fishes; management; us doi. 

52004 Utilizing Approaches for Coal Conversion and Mine Waste 
Waters for Fish and Wildlife Habitat Enhancement and Development. 
(Skelly and Loy, 2601 N. Front St., Harrisburg, PA, 17110). Project 
number: Coal 028.1-77. Contract: 14-16-009-77-042. Supported by: 
Fish and Wildlife Service, Fort Collins, CO (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms'of pollutant interactions. 

This project will develop a state-of-the-art manual for oper- 
ational personnel detailing existing and promising methods and strat- 
egies related to the utilization of western coal mine and mine-mouth 
conversion plant waters for fish and wildlife habitat enhancement. 
Keywords: waste water; coal mines; waste processing; water re- 
sources; arid lands; fishes; manuals; operation; waste product utiliza- 
tion. 

52005 Application of the Western Energy and Land Use Model to 
Strip Mining Activities in an Ecological Test Area. Gross, J. (Fish and 
Wildlife Service, 2625 Redwing Road, Ft. Collins, CO, 80526). 
Project number: Coal 085-78. Supported by: Fish and Wildlife Serv- 
ice, Fort Collins, CO (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The Western Energy and Land Use Model was initially 
developed to simulate significant time and space events in a develop- 
ing oil shale mining operation. The system was improved and 
applied to coal problems in FY 78. This modeling effort has clearly 
shown application to coal-related problems and appears to be of 
significant value to regional and team aspects of the Coal Project, as 
well as to BLM and GS in testing criteria for lands unsuitable for 
mining and for reviewing mining plans. The impact assessment 
approach developed by SAG will be further tested on coal in the 
Montana/Wyoming Test Area. The goal is to identify areas suitable 
and unsuitable for mining development. The Test Area will be 
divided into geographic units, and information developed, impacts 
assessed and then the units will be ranked into a preferred sequence 
for development. An operating system/process will be delivered to 
WELUT and to the Billings Area Office. The related characteriza- 
tion and geographic information studies will be optimally integrated 
into this effort this fiscal year. 
Keywords: coal mining; environmental impacts; mathematical 
models; montana; wyoming; land use. 

52006 Effect of Peaking for Power on Wildlife Habitat. Giger, 
R. (Fish and Wildlife Service, 500 NE Multnomah Street, Portland, 
OR, 97232). Project number: Water 441.00Y78. Supported by: Fish 
and Wildlife Service, Washington, DC (USA). Office of Biological 
Services. Funding: DOI. 
Related energy source: hydroelectric(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

A coordinated study is conducted as a part of the ongoing 
inventory of riparian habitats and associated wildlife of the Columbia 
and Snake Rivers, Phase I1 study. The impact on riparian wildlife 
and habitat of diurnal water fluctuations and wave action of varying 
magnitudes is studied. An outdoor research facility is utilized to 
simulate the water fluctuations and wave actions. 
Keywords: columbia river; wild animals; habitat; water waves; water 
supply; daily variations; shores; functional models; environmental 
Impacts. 

52007 Pilot Application of Regional Instream Flow Methodology 
in Water for Energy Assessments. Stalnaker, C. (Fish and Wildlife 
Service, 2625 Redwing Road, Ft. Collins, CO, 80526). Project 
number: Water 436.00Y78. Supported by: Fish and Wildlife Service, 
Washington, D C  (USA). Office of Biological Services. Funding: 
DOI. 
Related energy source: hydroelectric(50); conservation(50) R and D 
categories: Physical/chemical mechanisms of pollutant interactions. 

The chain of impacts on aquatic ecosystems of water for 
energy is assessed and described beginning with impacts of water 
withdrawal. Subsequent impacts on sediment yields, stream condi- 
tions, and eventually aquatic fauna are also described. Handbooks 
are prepared for biologists and developers describing potential prob- 
lems and opportunities for cohesive action. In high-potential energy 
development areas, the relative ecological sensitivity of each stream 
is assessed, taking into account water withdrawals and present 
ecosystem integrity. Methods for creating aquatic habitats are identi- 
fied, evaluated, and described as part of ongoing energy develop- 
ment and reclamation activities. 
Keywords: manuals; streams; aquatic ecosystems; power generation; 
environmental impacts; water removal; habitat; land reclamation. 
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52008 Guide for Vegetating Surfact? Mined Lands for Wildlife. 
Vogel, W. (Forest Service, Berea, KY). Project number: Coal 250- 
77. Contract: 14-16-009-77-923. Supported by: Fish and Wildlife Serv- 
ice, Kearneysville, WV (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: physicai/ 
chemical mechanisms of pollutant interactions. 

The purpose of the agreement is to provide financial support 
to the U.S. Forest Service, NEFES, to summarize the current state- 
of-the-art for revegetating surface mined lands with plants of value 
t o  wildfauna. This information will be compiled in a guidebook titled 
A Guide for Vegetating Surface Mined Lands for Wildlife. The 
guidebook is intended for use by mine operators and a variety of 
land and resource managers, including Federal and state fish and 
wildlife personnel concerned with surface mining and reclamation 
activities and problems. This cooperative agreement will also (I) 
help the Forest Service and the Fish and Wildlife Service explore 
future research needs on this subject which are of mutual interest 
and benefit; (2) make possible the summarization, analysis, and 
publication of the diverse and scattered information on revegetation 
of strip-mined lands in the east with plants of value to wildfauna; and 
(3) expand ongoing research efforts on this subject. 
Keywords: surface mining; spoil banks; revegetation; manuals; wild 
animals. 

52009 Effects of Coal Extraction and Related Development on 
Wildlife Density. (Fish and Wildlife Service, Denver Wildlife Re- 
search Center, Denver, CO). Project number: Coal 045-76. Supported 
by: Fish and Wildlife Service, Fort Collins, CO (USA). Funding: 
nor. 
keiited energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The study will determine the impact of strip mining coal on 
selected wildlife species (antelope, mule deer, white tail deer, and a 
number of raptors). For ungulates the primary tool used is radio 
telemetry. Habitat-species relationships will be analyzed. A quantita- 
tive report detailing habitat-wildlife relationships and how coal 
extraction and related development affects wildlife will be the end 
product of this study. Recommendations will be given on how 
mining plans can be altered to have the least detrimental effect on 
wildlife. 
Keywords: coal mining; surface mining; environmental impacts; wild 
animals; habitat; population density. 

52010 Synthesis and Evaluation of Avian Populations and Habi- 
tat: West Virginia and Alabama. Anderson, S. (Fish and Wildlife 
Service, Research Migratory Bird Lab., Laurel, MD). Project 
number: Coal 258-77. Supported by: Fish and Wildlife Service, Kear- 
neysville, WV (USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

In the breeding bird census data bank at Patuxent, data are 
available on bird populations and habitats for 83 plots located in, or 
adjacent to, counties in the West Virginia coal region. In addition, 
data are also available from 16 randomly distributed (50 stop) 
breeding bird survey routes within this region. Similar data, though 
in less quantity, are available for the coal region in Alabama. This 
effort will compile these data with data from other published sources 
and evaluate it to characterize avifauna and their habitats and 
impacts of coal development on changes in avifauna populations and 
habitats in West Virginia and Alabama. 
Keywords: birds; west virginia; alabama; coal producing districts; 
populations; habitat; coal mining; environmental impacts. 

52011 Predicting and Minimizing the Adverse Effects on Fish 
Associated with Intake and Discharge Structures. Fritz, E. (Fish and 
Wildlife Service, 2929 Plymouth Road, Ann Arbor, MI, 48105). 
Project number: Power B.2. Supported by: Fish and Wildlife Service, 
Ann Arbor, MI (USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

Activities in FY 1979 included the following: (1) the comple- 
tion of a study on factors associated with accuracy in sampling fish 
eggs and larvae; (2) the refinement of a model for predicting entrain- 
ment and impingement; (3) the completion and verification of a 
density-dependent mortality model; (4) the development of methods 
for assessing impacts on fish and shellfish; (5) the determination of 
the effectiveness of existing intake designs in protecting fish and 
shellfish; and (6) the identification of fish behavioral and physiologi- 
cal parameters and data requirements for determining intake design 
criteria for minimizing entrainment and impingement. 
Keywords: cooling systems; environmental impacts; fishes; eggs; sam- 
pling; mathematical models; entrainment; impingement; mortality; 
molluscs; intake structures; behavior; design. 

52012 Threatened and Endangered Species and Significant Natu- 
ral Features: Data Collection and System Development in West Virgin- 
ia. Peluri, F. (Nature Conservancy, 1116 Quarter Street, Charles- 
town, WV, 25301). Project number: Coal 257-77. Contract: 14-16- 

0009-77-062. Supported by: Fish and Wildlife Service, Kearneysville, 
WV (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categnries: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective is to develop a process, or method, for gather- 
ing, managing, analyzing, and utilizing information on threatened 
and endangered plant and animal species, and significant natural 
features in the Appalachian coal mining region and to test the 
utilization of the data management process by producing a report, 
with maps, for the coal producing areas of West Virginia and to 
prepare a guide describing the heritage program and how it can be 
used in aiding land use planning decision making. 
Keywords: endangered species; appalachia; west virginia; land use; 
decision making; planning; information systems; coal producing dis- 
tricts; manuals. 

52013 Marine Bird Study: Outer Continental Shelf. Lensink, C. 
(Fish and Wildlife Service, 1011 E. Tudor Road, Anchorage, AK, 
99503). Project number: Coastal 2.7-8. Supported by: Fish and Wild- 
life Service, Washington, D C  (USA). Office of Biological Services. 
Funding: DOI. 
Related energy source: oil and gas(100) R md D categories: Physical/ 
chemical mechanisms of pnllatant interactions. 

The objectives of the Marine Birds Studies is to develop an 
information base about pelagic and marine birds. The project will 
study population dynamics and trophic relationships of marine birds, 
effects of aircraft disturbances on seabird nesting colonies, and the 
biological and ecological aspects of marine birds that should be 
considered during an assessment of the possible impacts of oil and 
gas development. 
Keywords: birds; marine surveys; alaska; population dynamics; base- 
line ecology; aircraft; environmental impacts; petroleum industry. 

52014 Predicting and Minimizing the Adverse Effects of Fish and 
Wildlife and Their Habitats from Burning Coal for Electric Power 
Generation. Schreiber, R.K. (Fish and Wildlife Service, 2929 Plym- 
outh Road, Ann Arbor, MI, 48105). Project number: Power B.1. 
Supported by: Fish and Wildlife Service, Ann Arbor, MI (USA). 
Funding: D01. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

This project seeks to document the state-of-knowledge re- 
garding the ecological effects of burning coal for electric power 
generation and the means for minimizing adverse effects. Methods 
for predicting the effects of SO2 on fish and wildlife were advanced 
by development of a mathematical model for predicting the effects 
of SO2 on selected types of habitat. 
Keywords: coal; combustion products; power generation; wild ani- 
mals; fishes; mathematical models; sulfur dioxide; habitat; environ- 
mental impacts; forecasting. 

52015 In-Situ Uranium Mining. Martinka, R. (Montana Dept. of 
Fish and Game, Helena, MT). Project number: Minerals 509-76. 
Contract: 14-16-0008-2124. Supported by: Fish and Wildlife Service, 
Fort Collins, CO (USA). Funding: DOI. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Various energy con~panies are planning to test the feasibility 
of uranium solution mining on the Long Pines Area of eastern 
Montana. This study will monitor the ecosystem effects of solution 
mining techniques and wildlife populations, and develop guidelines 
for reducing these conflicts. Studies will be conducted to furnish the 
baseline data needed to monitor the effects of solution mining. Long 
Pines will be used as a model demonstration site for researching the 
compatiblity of wildlife, vegetation and solution mining. The project 
will also review Montana's environmental protection statutes in 
terms of protection to the environment. 
Keywords: solution mining; uranium deposits; environmental effects; 
wild animals; terrestrial ecosystems; montana; pollution laws; urani- 
um mines; uranium ores. 

52016 Utilization of Geothermal Effluents to Create Waterfowl 
Wetlands. (Fish and Wildlife Service, 2625 Redwind Road, Ft. 
Collins, CO, 80526). Project number: Minerals 521-79. Supported by: 
Fish and Wildlife Service, Fort Collins, CO (USA). Funding: EPA. 
Related energy source: geotherma1(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective is to determine the feasibility of utilizing geo- 
thermal effluent to create waterfowl wetlands at Brady Hot Springs, 
Nevada. Feasibility will be determined in two phases: Phase I - 
preparation of a state-of-the-art analysis of the ecological, engineer- 
ing design, legal/institutional, and socio-economic factors and con- 
straint affecting project feasibility; and Phase I1 - work plan develop- 
ment, site selection, and implementation of a pilot waterfowl wetland 
geothermal disposal project. 
Keywords: geothermal power plants; thermal eflluents; waste man- 
agement; feasibility studies; marshes; land use; birds. 



DEPARTMENT OF THE INTERIOR 111 

52017 Plant Information Network. Bryant, G.  (Colorado State habits will be conducted to obtain data on possible hazards of trace 
Univ., Botany and Plant Pathology Dept., Ft. Collins, CO, 80523). elements for the fauna of the region. Data will be collected on trace 
Project number: 005-76. Contract: 14-16-0008-2058. Supported by: element concentrations in animal tissues and in selected plant materi- 
Fish and Wildlife Service, Fort Collins, CO (USA). Funding: DOI. als and on actual or  likely sources of trace mineral contaminations. 
Related energy source: CoaI(100) R and D categories: Physical/ Keywords: elements; trace amounts; food chains; colorado; tissues; 
chen~ical mechanisms of pollutant interactions. plants; animals; ecological concentration; envirull~llrl~tal impacts; oil 

An existinrr information svstem. RAPIC. has been modified. shales. 
adapted, and tezed to ~a ta lo~~ taxonomic ,  geographic, ecologic; 
biologic, and economic information on plant species found in Colo- 
rado, Montana, and Wyoming. The PIN is an operational system 
used to aid in vegetation inventories, impact assessments, land-use 
planning, and reclamation planning. In FY 79 PIN was expanded to 
include North and South Dakota. The tasks included: (I) decisions 
on the taxonomy of plant species in North and South Dakota, (2) 
information entry, (3) training, (4) consultants, (5) interdisciplinary 
advisory committee, (6) modifications and additions, (7) operation of 
PIN data bank and selected interactive terminals, and (8) publication 
of a handbook of southwestern North Dakota. 
Keywords: information systems; plants; colorado; montana; wyo- 
ming; north dakota; south dakota; taxonomy; ecology; ecollomics; us 
doi. 

52018 Fish and Wildlife Impact of Energy Development in the 
Four Corners. Parker, A. (Univ. of New Mexico, Dept. of Econom- 
ics, Albuquerque, NM). Project number: Minerals E3. Supported by: 
Fish and Wildlife Service, Washington, DC (USA). Office of Bio- 
logical Services. Funding: EPA. 
Related energy source: Coal(20); solar(20); geothermal(20); hydro- 
electric(20); conservation(20) R and D categories: Physical/chemical 
mechanisms of poilutant interactions. 

This project examines the impact to fish and wildlife re- 
sources in the Four Corners region from demographic changes 
associated with energy development. Conclusions are based upon 
energy development scenarios and recreation dispersion models 
which evaluate alternative scenarios of energy development, recrea- 
tion, land use, and regulation. 
Keywords: fossil-fuel power plants; arizona; new mexico; utah; colo- 
rado; environmental impacts; fishes; wild animals; human popula- 
tions. 

52019 Mitigation Goals for Oil Shale. Russell, K. (Colorado 
State Univ., Fort Collins, CO). Project number: Minerals 051-75. 
Contract: 14-16-0008-2016. Supported by: Fish and Wildlife Service, 
Fort Collins, CO (USA). Funding: DOI. 
Related energy source: oil shale(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

This study identifies the most significant fish and wildlife 
population reductions that will result from environmental changes 
caused by oil shale development, formulates a list of candidate 
mitigation goal alternatives, and evaluates the effectiveness of a 
sample of previous attempts to mitigate wildlife population reduc- 
tions. The study's work activity is centered at the Cooperative 
Wildlife Research Unit at Colorado State University and focuses on 
assembly of presently existing data. Evaluation of earlier mitigation 
efforts requires field data collection. Extensive communication with 
persons possessing specialized knowledge of specific topics in the 
area of ecology, oil shale development, land-use planning, and 
systems modeling is necessary. No collection of quantitative data in 
the field is anticipated. 
Keywords: oil shales; mining; environmental impacts; terrestrial eco- 
systems; data compilation; oil shale industry; population dynamics. 

52020 Atlantic Coast Ecological Inventory: Refinery Siting 
Study. (Dames and Moore, 7101 Wisconsin Avenue, Washington, 
DC, 20014). Project number: Coastal 2.18. Supported by: Fish and 
Wildlife Service, NSTL Station, MS (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The major purpose of this study is to identify areas of the 
Atlantic Coast that are unsuitable environmentally for siting oil and 
gas processing and manufacturing facilities by locating and mapping 
areas of high natural resource value. Important coastal fish and 
wildlife species and habitats as well as special land use designations 
will be inventoried and described. This will be used on available 
information. 
Keywords: atlantic ocean; shores; coastal regions; site selection; pe- 
troleum industry; industrial plants; fishes; wild animals; habitat; 
~nventories. 

52021 Trace Substances in Wildlife Food Chains. Nagy, J.G. 
(Colorado State Univ., Fort Collins, CO). Project number: Minerals 
41-76. Contract: 14-16-0008-211 1. Supported by: Fish and Wildlife 
Service, Fort Collins, CO (USA). Funding: DOI. 
Related energy source: oil shale(100) R and D categories: Physical/ 
chemical mechanisms of pollutant ipteractions. 

This study is focused on the trace substances that occupy the 
food chains related to wildlife in the Piceance Basin. Information 
will be compiled on elements which might be potentially hazardous 
materials in the environment, and an investigation of wildlife food 

52022 De'veloping Methods for Managing Land and Water Af- 
fected by Electric Power Generation and Transmission for Fish and 
Wildlife Habitat. Hoover, K. (Fish and Wildlife Service, 2929 Plym- 
outh Road, Ann Arbor, MI, 48105). Project number: Power Plants 
B.4. Supported by: Fish and Wildlife Service, Washington, DC 
(USA). Office of Biological Services. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms bf pollutant interactions. 

Private and publ~c utilities control large amounts of land, 
much of which is suitable for fish and wildlife habitat. This study is 
to develop methods for managing transmission line rights-of-way, 
ash and sludge disposal areas, and cooling lakes and ponds, for fish 
and wildlife habitat. 
Keywords: power transmission lines; rights-of-way; sanitary landfills; 
cooling ponds; wild animals; land use; management. 

52023 Determine the Distribution and Habitat Requirements of 
Aquatic Endangered Species in High Potential Energy Development 
Areas. Armour, C. (Fish and Wildlife Service, 2625 Redwing Road, 
Ft. Collins, CO, 80526). Project number: Water 443.00Y78. Supported 
by: Fish and Wildlife Service, Washington, D C  (USA). Office of 
Biological Services. Funding: DOI. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); conser- 
vation(40) R and D categories: Physical/chemical mechanisms of 
pollutant interactions. 

Mechanisms are being developed to identify, locate, and 
monitor endangered species in regions under stress from energy 
development. The habitat requirements of Colorado squawfish are 
being identified, and the impact on Colorado squawfish of modifying 
stream temperatures below Flaming Gorge Dam is being deter- 
mined. 
Keywords: endangered species; fishes; utah; streams; dams; tempera- 
ture effects; biological effects; habitat; modifications. 

9 53000 U.S. Lineaments. Carter, W.D. (USGS, EROS Program, 
Stop 730, Reston, VA, 22092). Project number: E-6. Supported by: 
Geological Survey, Reston, VA (USA). Funding: DOI-$35,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

Lineaments of the conterminous United States derived by 
analysis of Landsat mosaics have been completed at scales of 
1: 10,000,000, 1:5,000,000, and 1: 1,000,000 to determine the structural 
fabric of the nation. The 1:1,000,000 map has been reduced to a scale 
of 1:2,500,000 to fit and compare with the Geologic and Tectonic 
Maps of the United States. These comparisons have identified many 
areas where faults are not shown on the existing maps and indicate 
areas where further field work may be necessary. More recently, as . 
part of the Intergovernmental Affairs Fellowship Program of the 
U.S. Civil Service Commission a lineament map of the State of 
Maine was compiled at 1:250,000 scale and reduced to 1:500,000 to 
fit and compare with the geologic map of the state. Field work 
suggests that strike-slip faults may be the cause of major offsets in 
the drainage pattern of the Penobscot and Kennebec Rivers. Seasat 
synthetic aperture radar (SAR) covering a swath from Pecos, Texas, 
to Bozeman, Montana, is now being evaluated in several intervening 
areas to compare lineaments derived from radar and Landsat data. 
Keywords: hydroelectric power plants; geology; topography; usa; 
maine; site selection; rivers; maps; earth planet; radar; remote sens- 
ing; satellites. 

53001 Arctic Environmental Studies Program. Ferrains, O.J. Jr. 
(USGS, 345 Middlefield Road, Menlo Park, CA, 94025). Project 
number: 9310-01546. Supported by: Geological Survey, Menlo Park, 
CA (USA). Funding: D01-$410,000. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective is to investigate energy-related transportation 
corridors and other areas of development in Alaska in order to 
obtain barje-line geotechnical data needed to aid in (1) planning, 
designing, operating, and maintaining engineering structures, (2) 
minimizine adverse environmental imoacts of construction and oDer- 
ation of Ggineering projects, and (j) evaluating the feasibilit); of 
proposed engineering projects. The methods employed are to: (I) 
map and study the major surficial geologic units in transportation 
corridors and make interpretations of the potential engineering prob- 
lems and availability of construction materials; (2) collect and syn- 
thesize seismic data; (3) study geologic processes that are especially 
active in Alaska; and (4) observe environmental problems that arise 
during construction and operation of the TransAlaska oil pipeline in 
order to evaluate methods for controlling adverse environmental 
impacts. 
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Keywords: petroleum; natural gas; pipelines; alaska; environmental The objective of the research is to determine the processes 
impacts; baseline ecology; transport; permafrost; arctic regions. and principals that control migration of radioactive waste in differ- 

53002 Oil Shale ~ydrolog;. Hudson, H.H. (USGS, Den"er 
Federal Center, Box 25046, MS 406, Lakewood, CO, 80225). ~ r o j e i t  
number: CO-75-060. Supported by: Geological Survey, Lakewood, 
CO (USA). Funding: DOI-$2,3 1 1,000. 
Related energy source: oil shale(100) R and D categories: Pollutant 
monitoring. 

A program is being conducted to predict, evaluate and assess 
the environmental impacts of oil shale development by: (1) estahlish- 
ing a baseline water monitoring network in oil shale areas of Colora- 
do, Utah, and Wyoming; and (2) modeling the hydrologic systems to 
be impacted by oil shale development to permit simulation of possi- 
ble impacts. The project is to be accomplished by establishing and 
operating numerous water monitoring stations to measure the sur- 
face and ground water systems and by constructing and calibrating 
hydrologic models of the hydrologic systems to permit simulation 
and prediction of impacts. Results will be models of the hydrologic 
systems and pre-development baseline data against which impacts 
can be assessed. 
Keywords: oil shale mining; environmental impacts; colorado; uiah; 
wyoming; ground water; surface waters; water resources; hydrol- ' 
WY. 

53003 Hydrology of the Madison Limestone in North Dakota, 
South Dakota and Wyoming. Cushing, E.M. (USGS, Denver Federal 
Center, MS 412, Box 25046, Lakewood, CO, 80225). Project number: 
CR-76-192. Supported by: Geological Survey, Lakewood, 'CO 
(USA). Funding: DOI-$2,335,000. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

Major development of coal within this area will lace a heavy 
demand on the area's limited water resources. ~ u r t c e  watir is 
poorly distributed in time and space. It is fully appropriated in part 
of the area, and in the rest its use will require storage reservoirs and 
distribution systems. Preliminary studies indicate that the Mad,ison 
limestone and associated rocks might provide a significant percent- 
age of the total water requirements for coal development. However, 
the effects of large sustained withdrawals of water from these rocks 
on the hydrologic system are not known. The program is designed 
to evaluate quantity of water that may be available from the Madi- 
son, define chemical and physical properties of the water, determine 6 
effects of existing developments on potentiometric head, storage, 
recharge and discharge, spring flow and streamflow, and pattern of 
ground-water flow, and to vredict possible hvdroloeic effects of 
proposed withdrawals of water fo; large-scaie de&lopments at 
selected rates and locations, and to determine the better locations for 
wells and the type of construction and development of deep wells to 
obtain optimum yields. A network of observation wells and stream- 
flow gages to monitor effects of additional developments on the 
hydrologic system is planned. The approach is to assemble, review, 
and assess available geologic and hydrologic data, prior studies, and 
oil company information. Borehole and surface geophysical informa- 
tion and other pertinent data are to be ~urchased from oil comaanies. 
The program also includes defining siructure and stratigraphry and 
determining aquifer boundaries and geologic parameters that control 
permeability. These parameters are transferred into hydrologic 
terms. A test-drilling program & to be designed to test aquifer. 
Preliminary digital simulation model of system is planned along with 
a monitoring network. 
Keywords: north dakota; south dakota; wyoming; limestone; hydrol- 
ogy; water resources: evaluation. 

53004 Coal Hydrology. Kilpatrick, F.A. (USGS, Reston, VA, 
0 22092). Project number: WD-75-040. Supported by:' Geological 

Survey, Reston, VA (USA). Funding: DOI-$1,3 18,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis., 

The objective of this program is to assess the impacts of 
existing mining on water resources due to mine drainage, sediment 
movement, mine dewatering and consumptive water use. Impacts on 
hydrologic systems at or in proximity to active coal mining and 
reclamation sites will be evaluated via: (1) water quality measure- 
ments, both surface water and ground water; (2) sediment yields 
from mining areas; (3) changes in ground water levels in coal mining 
areas; and (4) laboratory studies on coal geochemistry and coal-- 
water--sediment interactions. 
Keywords: coal mining; acid mine drainage; sediments; water remov- 
al; hydrology; land reclamation; ground water; surface waters; water 
quality; sulfates; nitrates; hydrocarbons; organic compounds; geolo- 
gy; environmental impacts; water resources. 

53005 Low Level Waste Hydrology. DeBuchananne, G. (USGS, 
National Center, MS 410, Reston, VA, 22092). Project number: WD- 
75-046. Supported by: Geological Survey, Reston, VA (USA). Fund- 
ing: DOI-$1,826,000. 
Related energy source: nuclear fission(100) R and D categories: ~ h $ i -  
cal/chemical mechanisms of pollutant interactions. 

ent hydrological environments. An understanding of processes and 
principles will provide a sound basis for the development of geologic 
and hydrologic criteria that can be used to select, develop, and 
monitor future low-level solid radioactive waste disposal sites. The 
understanding of the controlling parameters of waste migration will 
also provide the basis for designing monitoring systems at existing 
low-level waste burial sites. Hydrogeological field observations are 
being made at five NRC licensed, state-owned, privately operated, 
solid low-level.waste disposal sites. Each of these existing sites is 
located in a different hydrogeological environment. The field data 
will be correlated with theoretical geochemical and kinetic labora- 
tory data obtained by using rock materials and waste solution from 
the existing burial sites. The infonnation.generated will be used to 
design wwte solute transport models to better predict the migration 
and/or fate of waste nuclides. The results of the waste transport 
models ftom the different environments will be used to identify 
hydrogeological criteria for use in the selection of future low-level 
waste sites and to design an adequate monitoring network at existing 
disposal sires. 
Keywords: low-level radioactive wastes; hydrology; radionuclide 
migration; solidlwastes; rndionctive waste disposal; ground water; 
cesium: mathematical models. . . 

53006 Heat Transfer'~cross an Air-Water Interface. Jobson, 
H.E. (USGS, Gulf Coast Hydroscience Center, Bay St. Louis, MS, 
39529). Project number: SR-73-033. Supported by: ' Geological 
Survey, Reston, VA (USA). Funding: DOI-$180,000. 
Related energy bource: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

It is desired to obtain a better understanding for predicting 
evaporation. The objective of this project is to improve current 
methods for prediction of water temperature and evaporation under 
both natural and altered conditions. Models will be developed for 
the following categories: (1) cases where the vertical temperature 
stratification is an important factor; (2) cases where the lateral 
temperature gradient dominates the process; and (3) cases where the 
water is mixed. In developing these models, studies will be conduct- 
ed on energy transfer processes such as evaporation, conduction and 
radiation. Sensitivity analysis will be performed on model param- 
eters such as net absorbed radiation, air temperature, and wind 
speed. 
Keywords: heat transfer; water; air; mathematical models; evapora- 
tion; numerical solution; temperature measurement; interfaces. 

53007 Energy Lands. Maberry, J.O. (USGS, Office of Environ- 
mental Geology, USGS National Center, Stop 9081, Reston, VA, 
22092). Project number: 9530-01931. Supported by: Geological 
Survey, Reston, VA (USA). Funding: DOI-$2,929,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objectives are to acquire, interpret, and disseminate &o- 
logic, hydrologic, geochemical, and related information that will 
assist in analyzing and solving environmental problems associated 
with energy resource extraction and utilization, and planning, siting, 
and construction of energy conversion and distribution facilities. The 
programs assemble basic geologic, geochemical, engineering, and 
interpretive earth-science investigations into the environmental as- 
pects, of energy resource recovery, transmission, and conversion. 
Maps and reports characterizing environmental earth-science aspects 
are being prepared for areas of Montana, North Dakota, Wyoming, 
Utah, Colorado, New Mexico, Arizona, Oklahoma, Kansas, a d  
Texas. 
Keywords: montana; north dakota; wyoming; utah; colorado; new 
mexico; arizona; oklahoma; kansas; texas; data acquisition; mapping; 
geochemical surveys; geological surveys; hydrology; energy source 
development; environmental impacts; planning. 

53008 Water .Monitoring in Coal Lease Areas. Hudson, H.H. 
(USGS, Denver Federal Center, Mail Stop 406, Box 25046, Lake- 
wood, CO, 80225). Project number: CR-77-222. Supported by: Geo- 
logical Survey, Reston, VA (USA). Funding: DOI-$1,895,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The objectives of this program are to assess baseline hydrolo- 
gic conditions in actual or probable coal mining areas with emphasis 
on public lands. A regional network of hydrologic monitoring 
stations will be established on public lands where coal leasing is 
likely. New monitoring stations are in operation in North Dakota, 
Montana, Wyoming, Colorado, New Mexico, Utah, Oklahoma, and 
Alabama. 
Keywords: coal deposits; leasing; ground water; surface waters; mon- 
itoring; hydrology; hydrocarbons; public lands; usa. 

' :., If 

53009 Remote Sensing of High Temperature Geothermal Areas 
of Iceland. Williams, R.S. Jr. (USGS, Land Information and Analysis 
Office, EROS Program, MS 730, Reston;, VA, 22092). Project 
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number: USGS/LIA E-0003. Supported by: Geological Survey, 
Reston, VA (USA). Funding: DOI; INEA. 
Related energy source: geothermal(100) R and D categories: Pollutant 
monitoring. 

The overall objectivc of the binational*cooperative research 
project in Iceland is to determine the scientific and operational use of 
aerial and satellite photography and/or imagery to monitor and to 
study the dynamic geological and geophysical environment of Ice- 
land, with particular reference to geologic hazards and geologic and 
geomorphic processes. The geothermal studies, a task of the project, 
involve the preparation of a professio~al paper on aerial photograph- 
ic, aerial thermographic, and satellite imagery studies of the 27 high- 
temperature areas of Iceland. The primary product will be a compre- 
hensive monograph on the use of remotely-sensed data in the analy- 
sis of high-temperature geothermal areas in Iceland. Aerial photog- 
raphy and thermography will be correlated with ground-based geo- 
logical and geophysical data to provide a complete reference work 
to Iceland's high-temperature geothermal areas. A comprehensive 
bibliography and index of the extant scientific literature of the 
geothermal areas of Iceland will be an important part of the mono- 
graph. During the past year research emphasis has been directed at 
field work in Iceland, distribution of aerial photos, aerial thermo- 
graphs, and maps to the chapter authors, and to the compilation of 
the bibliography and index of the 27 confirmed and potential high- 
temperature geothermal areas of Iceland. Over 4000 bibliographic 
citations on the geology and geophysics of Iceland have now been 
indexed and typed, including references to most of the geothermal 
literature. A comprehensive outline has been prepared for the USGS 
professional paper, and 3 editors and I5 chapter authors have been 
selected. The monograph should aid in the exploration for exploit- 
able high-temperature geothermal areas in the U.S. and other areas. 
Keywords: iceland; remote sensing; geothermal fields; kgra; infrared 
surveys; aerial surveying; geology; geophysics; photography; geo- 
thermal exploration; bibliographies; thermography. 

53010 National Environmental Overview Program. Epstein, J.B. 
(USGS National Center, Reston, VA, 22092). Project number: 9510- 
01593. Supported by: Geological Survey, Reston, VA (USA). Fund- 
ing: DOl-$587,000. 
Related energy source: general science(100) R and D categories: 
Pollutdnt monitoring. 

The objectives are to summarize many of the characteristics 
and geographic distribution of earth materials, nature and extent of 
geologic processes and hazards, and to inventory many of man's 
activities related to resource extraction in the United States on maps 
that are generally 1:7,500,000, although more detailed maps and 
reports have been prepared. The maps and reports will provide a 
geologic and hydrologic data base useful to the understanding of 
environmental problems on a national scale and will be useful for 
generalized decision-making on land-use, energy- and mineral-re- 
source development and their environmental impact, and public 
health. The products are prepared by combining the talents of many 
regional experts, by literature research, by new technique develop- . ment, and by limited field investigations. Future products will in- 
clude maps and reports concerning geology 'of nuclear reactor sites, 
bedrock lithology, radioactive waste management sites, coal strip 
mines, strippable coal, carbonates for SO2 scrubbing, limestone 
resources, swelling clays, geologic hazards, solution-mine subsi- 
dence, quaternary dating applications, sand and gravel resources, 
karst lands and caverns, regional Btu values for coal and lignite, 
volcanic hazards, permafrost, bedrock excavability, and others. 
Keywords: usa; mapping; geological surveys; hydrology; data acqui- 
sition; reactors; lithology; radioactive waste management; scrubbing; 
landslides; mathematical models; geologic faults; site selection; 
energy source development; minerals; environmental impacts; sulfur 
dioxide; surface mining; coal mining. 

5301 1 Energy-Related Environmental Studies. Edgar, N.T. 
(USGS, National Center, MS 915, Reston, VA, 22092). Project 
number: 9450-9460. Supported by: Geological Survey, Reston, VA 
(USA). Funding: DOI-$4,217,000; BLM-$3,285,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

Marine environmental research studies are focused primarily 
on identifying and mapping, regionally, the marine geologic hazards 
to offshore development. All information gathered in these studies 
forms a common base of understanding for the safe leasing and 
development of resources on the OCS and is made available to other 
Federal agencies, the petroleum industry, and the concerned public. 
Features commonly identified as environmental hazards include sub- 
marine landslides, seafloor faults, earthquakes, seafloor ice scours, 
shallow gas charged sediments, extreme wave conditions, and float- 
ing sea ice. Studies conducted in the course of these investigations 
are tailored to the regional geology and oceanography of each OCS 
lease area. Program priorities initially are determined by the Depart- 
ment of Interior's lease sale schedule, but within a given OCS area, 
program emphasis is re-evaluated after each field season because 
newly gathered information may reduce a formerly assumed hazard 

to a mundane problem and elevate a relatively unknown process to 
the level of a substantial environmental risk. An analysis of the 

lenvironmental geology is prepared for inclusion in the pre-call for 
nominations summary reports which are submitted to BLM for their 
consideration in tract selection. Later, regional environmental geolo- 
gy reports are submitted to BLM for incu~poration in Environmen- 
tal Impact Statements. Newly identified features that are recognized 
after EIS preparation to be potential hazards to offshore develop- 
ment are considered for tract withdrawal or stipulations prior to a 
lease sale. The USGS also conducts environmental geology studies 
cooperatively to meet program requirements of other agcncies and 
prepares reports for BLM and NOAA. 
Keywords: offshore operations; geology; geologic faults; leasing; 
hazards; earthquakes; sediments; maps; oceanography. 

53012 Marine Geology Investigations. Edgar, N.T. (USGS, Na- 
tional Center. MS 915. Reston. VA. 22092). Project number: 9460- 
9450. supported by: Geological survey, ~ e s t o n ,  VA (USA). Fund- 
ing: DO14 1,246,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

Research on marine sediments has been conducted on the 
continental shelves off New England, California, and Alaska, and 
phosphorite deposits have been studied in the South Georgia embay- 
ment and off southern California. Sediment instability studies, a 
decision prerequisite for offshore structures and pipelines, have been 
carried out in the Gulf of Mexico and Gulf of Alaska and will 
continue in support of the USGS's platform verification program. 
Studies related to factors controlling the strength of sediments on the 
ocean floor, such as gas content are being conducted with several 
Gulf Coast universities. Research on the engineering properties of 
marine sediments and on the effect of storm waves on these proper- 
ties is based on in situ measurements made from offshore petroleum 
platforms. Combined geologic and hydrologic studies in San Fran- 
cisco Bay and Willapa Bay (Oregon) are providing an understanding 
of estuarine environments and the sensitivity of these environments 
to natural and man-induced changes. In addition, these studies pro- 
vide significant insight into the interpretation and prediction of 
distributions of ancient rock bodies as investigated in other elements 
of the USGS programs. Coastal processes are being studied off 
Texas and Massachusetts in cooperation with State Government 
agencies. An offshore sand resource investigation is being conducted 
cooperatively with the Government of the Virgin Islands. In certain 
areas, deep-sea sediments overlying the oceanic crust are enriched in 
economically valuable minerals, and preliminary investigations are 
underway to determine the source and process of mineral enrich- 
ment. This work, together with a study of the effect of disturbed 
marine sediments on the ocean water column and biota, are done in 
cooperation with NOAA. For FY 80, the studies described above 
will be continued, as will research on the relationship between deep- 
sea minerals and the marine sediments in which they occur. 
Keywords: usa; continental shelf; sediments; offshore platforms; phos- 
phorites; stability; sea bed; geological surveys; marine surveys; pipe- 
lines. 

53013 Geothermal Investigations--Subsurface Environmental 
Impact. Christiansen, R.L. (USGS, 345 Middlefield Road, Menlo 
Park, CA, 94025). Project number: 9700-01522. Supported by: Geo- 
logical Survey, Reston, VA (USA). Funding: DOI-$552,000. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 

The project objective is to assess the impact of geothermal 
development and utilization on the subsurface environment in terms 
of the possibilities of increased seismic activity, and subsidence, and 
changes in ground water flow and quality. The approaches are to: 
(I)  establish vertical and horizontal control nets for monitoring 
subsidence associated with subsurface fluid withdrawal; (2) establish 
seismic nets for monitoring induced microearthquake activity; and 
(3) collect hydrologic data in order to establish baseline standards 
for the quality and flow of ground water. The results expected 
include: (1) reports of land subsidence and earthquake activity in the 
Imperial Valley and The Geysers, California; (2) preliminary assess- 
ments of ground deformation in the Long Valley, California; (3) 
hydrologic data from Long Valley, Imperial Valley, and Raft River 
area; and (4) environmental research related to geothermal systems. 
Keywords: geothermal resources; energy source development; envi- 
ronmental impacts; ground subsidence; seismic events; water quality; 
monitoring; hydrology; imperial valley; geysers geothermal field; 
long valley; raft river valley; microearthquakes; ground water; risk 
assessment. 

53014 Sulfur in Coal and Lignite. Bodenlos, A.J. (USGS, Na- 
tional Center, MS 956, Reston, VA, 22092). Project number: 9420- 
01092. Contract: 9420-01092. Supported by: Geological Survey, 
Reston, VA (USA). Funding: DOI-$56,000. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

A program is reported that is designed to collate sulfur 
content of coal and lignite with paleoenvironments of deposition and 
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to establish hypotheses on the genesis of sulfur in those fuels. The 
aim is to determine possible changes in S content of coals as they 
mature and to apply the findings in predicting S content of unex- 
plored coals. The methods employed are to: (1) review the literature 
on the geology of coal, stratigraphy of coal-bearing basins, and the 
sulfur content of coal; (2) study the available analyses of organic and 
inorganic sulfur in coal of various ranks and geologic basins; (3) 
determine the paleoenvironments that led to variations in the sulfur 
content of coal; and (4) prepare a USGS report on the findings. 
Keywords: coal; lignite; sulfur; forecasting; quantity ratio; chemical 
composition; paleontology; maturation; natural occurrence. 

53015 Reactor Hazard Research Program; Morris, R.H. (USGS, 
National Center, 12201 Sunrise Valley Drive, MS 908, Reston, VA, 
22092). Project number: 9500-10010. Supported by: Geological 
Survey, Reston, VA (USA). Funding: DOI-$2,655,000; NRC- 
R750.00n. - .  

Related energy source: nuclear fission(90); conservation(l0) R and D 
categories: Phvsical/chemical mechanisms of oollutant interactions. 

- The ~ e a c t o r  Hazards Research ~ r o ~ r a k  is designed to pro- 
vide basic research of geologic and tectonic features which are 
significant in determining the seismic engineering parameters of 
nuclear power plants. About 50 research projects have been imple- 
mented which will lead to a better understanding of geologic proc- 
esses such as faulting and earthquake generation and how these may 
be related to construction of large engineering facilities. 
Keywords: nuclear power plants; power reactors; reactor sites; engi- 
neering geology. 

53016 Fraunhofer Luminescence. Watson, R.D. (USGS, EROS 
Program, 2255 North Gemini Drive, Flagstaff, AZ, 86001). Project 
number: 7030-241 10. Supported by: Geological Survey, Reston, VA 
(USA). Funding: DOI-$80,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives are to identify and discriminate selected natu- 
ral resources and environmental pollutants through the use of an 
airborne Fraunhofer line discriminator (FLD) which measures solar 
stimulated luminescence. A supporting laboratory program uses a 
fluorescence spectrometer to quantify the luminescence of materials 
of interest and to predict the detectivity of such materials with the 
FLD. The luminescence of oils (crude and refined), oil shales, 
industrial and residential wastes (including phosphate plant and 
paper mill effluent), phosphate and gypsum outcrops, and geochemi- 
cally stressed vegetation was quantified in terms of a known stand- 
ard rhodamine WT. Results were used to predict the detectivity of 
these materials with an airborne FLD. Measurements of lumines- 
cence with the F L D  proved the validity of the predictive technique. 
Application of the F L D  measurements to the environmental impact 
of phosphate plant effluent at Lakeland, FL, and paper mill effluent 
at Perry, FL, were made in cooperation with the Environmental 
Protection Agency. In addition, geochemically stressed vegetation 
was detected at Malachite Mine, CO, and Pine Mt., NV. The FLD 
was also used in cooperation with the Army Corps of Engineers to 
measure longshore currents in Lake Michigan by using fluorescent 
dyes at tracers. The instrument is now operating in an imaging mode 
from a fixed-wing aircraft. Marked success has been shown in 
imaging oil seeps in the Santa Barbara Channel, CA, and fluorescent 
rocks associated with uranium mineralization in New Mexico and 
Utah. 
Keywords: fraunhofer lines; luminescence; discriminators; fluores- 
cence spectroscopy; oils; oil shales; industrial wastes; municipal 
wastes; phosphates; aerial monitoring; plants; contamination; oil 
spills; uranium ores; mineral resources; gypsum; aerial prospecting; 
new mexico; utah. 

53017 Chemical Analysis and Geologic Evaluation of Coal in 
Western United States. Hatch, J.R. (USGS, Denver Federal Center, 
P.O. Box 25046, Stop 972, Denver, CO, 80225). Project number: 
9420-01980. Supported by: Geological Survey, Reston, VA (USA). 
Funding: DO14 150,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

This project will characterize U.S. coal resources west of the 
Mississippi River as to their elemental, and mineralogic composition. 
In cooperation with state geological surveys, about 3200 to 3300 coal 
samples will be collected and analyzed chemically and about 1650 
analyzed mineralogically over the next five years. Approximately 
600 coal samples will be analyzed chemically for 60 to 70 major, 
minor, and trace elements, proximate analysis, ultimate analysis, 
forms of sulfur, Btu, free swelling index, and ash fusibility. Low 
temperature ash mineralogy will be determined for approximately 
250 selected samples. All analyses will be incorporaed in the USGS 
NCRDS. An EPA summary report of all analytical data obtained 
during the fiscal year will be prepared. U.S. Geological Survey 
open-file reports on the analyzed samples will be prepared. 
Keywords: usa; coal deposits; geology; coal; chemical composition; 
minerals; chemical analysis; sulfur; calorific value; ashes; melting. 

53018 Oilspill Trajectory Analysis. Lanfear, K.J. (USGS, 760 
National Center, Reston, VA, 22092). Supported by: Geological 
Survey, Reston, VA (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

Oilspill risk analyses will be conducted to determine the 
relative environmental hazards of developing oil in different regions 
of the U.S. outer continental shelf. These studies will employ a large 
mathematical model to analyze the probability of spill occurrences, 
likely paths of spilled oil, and locations of resources vulnerable to 
spilled oil. The combined results will yield estimates of the overall 
oilspill risks associated with development of proposed lease areas. In 
FY 1980, oilspill risks analyses are scheduled to be completed for the 
Kodiak Island, central and northern California, South Atlantic, 
Cook Inlet and Shelikof Strait, Mid-Atlantic and Gulf of Mexico 
outer continental shelf leasing areas. 
Keywords: oil spills; trajectories; mathematical models; continental 
shelf; california; gulf of alaska; gulf of mexico; mid-atlantic region; 
risk assessment: leasing. 

53019 Assessment of Western Coal Mining Reclamation. Narten, 
P.F. (USGS, 760 National Center, Reston, VA, 22092). Supported 
by: Geological Survey, Reston, VA (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

An assessment is made of the potentials for establishing pro- 
ductive diverse plant communities, composed primarily of native 
plants, in western coal mining nrens. The study con~bir~es reconnais- 
sance examinations of natural and ~ l anned  reclamation results at 
western coal mines with literature' reviews. Climatic, landform, 
overburden, soil, and biological (including vegetation) parameters 
are examined together with techniques available to reduce the im- 
pacts detrimental to reclamation. Variances in mining company 
approaches are discussed. Twenty-two coal mines from North 
Dakota to Arizona are tabularly compared. Although there are no 
long-term examples of mine reclamation that would meet the Office 
of Surface Mining's regulations, current data suggests that desirable 
reclamation can mostly be achieved with strict planning and imple- 
mentation practices based on existing technology and specific mine 
site characteristics. The results are to be presented for lay-reader 
comprehension in a Geological Survey publication. 
Keywords: coal mining; land reclamation; revegetation; north dakota; 
south dakota; arizona; utah. 

53020 Comparative Study of Change and Disorganization in 
Energy Development Communities of the Great Plains. Thompson, J. 
(Univ. of Wyoming, University Station, Laramie, WY, 82071). Con- 
tract: 7060-30011. Supported by: Geological Survey, Reston, VA 
(USA). Funding: DOI; UWY; PSU. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The purpose of this study is to develop testable hypotheses 
concerning the effects of rapid community change associated with 
energy development on the social well-being of local populations. 
T o  this point, statements concerning these effects made on the basis 
of limited evidence and analysis are having substantial influence on 
policy action in several areas where rapid change associated with 
energy development is occurring. Many of the impact studies to date 
have drawn largely negative conclusions about development. Criti- 
cal analysis of the situation will proceed via the following steps: (1) 
explication of the theoretical meaning and implications of the asser- 
tion that rapid community change associated with energy develop- 
ment has social consequences which on the whole can be regarded 
as negative, including negative conclusions regarding the social 
organization of affected communities and attendant citizen effects-- 
sucl~  as alleged high rates of divorce. welfare de~endence. crime. 
mental illness, etc: (assertions will be refined to -produce general 
hypotheses for empirical study); (2) the testing process, including 
examination of empircal trends in a selected set of localities, specifi- 
cally in the Old West states, which have experienced varying 
degrees and rates of change apparently associated with energy 
development in recent years; (3) specification of alternative (compet- 
ing) hypotheses derived from previous research and from general 
theories of social and community change; and (4) multivatiate analy- 
ses to assess the level of support provided the principal hypothesis 
and the major competing hypotheses. The results of this analysis and 
theory refinement will be applied to developing improved socioeco- 
nomic analyses for environmental impact statements. 
Keywords: communities; energy source development; social impact; 
energy policy; sociology. 

53021 Council on Environmental Quality: Environmental Statis- 
tics and Indicators. Smith, E.T. (USGS, 750 National Center, Reston, 
VA, 22092). Project number: R11. Supported by: Geological Survey, 
Reston, VA (USA). Funding: DOI. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives are compilation of a directory of national 
environmental statistics to cover such areas as air/water quality, 
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land use, mineral resources, energy, food/fiber, and others; and 
presentation of these statistics in graphical form in a publication on 
environmental indicators and one on trends indicated by the statis- 
tics. Statistics will be assembled largely from federal sources, e.g., 
land use and minerals data from USGS, food/fiber data from USDA, 
etc., for each statistical area. Interpretive analyses will be prepared 
to evaluate the data for significance and probable trends in each 
subject area. A contract will be let by C E Q  with CEQ, GS, and 
EPA, the sponsors of the activity, providing program direction, 
guidance, and review. In addition, the Federal project managers will 
arrange for advice and review by experts in the various categories 
covered. The  statistics will be periodically updated and published 
when significant changes warrant. In addition to the report, Envi- 
ronmental Statistics (published in 1979), a report entitled Presenata- 
tion of Environmental Indicators, will be prepared. Selected tables 
and graphs were used in the C E Q  annual report. Portions of the 
report were U.S. contributions to the International State of the 
Environmental report published by the Organization for Economic 
Cooperation and Development. 

- 

Keywords: biological indicators: environmental effects: statistics: di- 
rectories; air quality; water &ality; land use; resources; min.eral 
resources; environment. 

53022 Cavitating Water Jet Cleaning Nozzle. Thiruvengadam, 
A.P. (Springlake Research Center, 151 10 Frederick Rd., Woodbine, 
MD,  21797). Supported by: Geological Survey, Reston, V A  (USA). -. - . . 
Funding: DOI. 
Related energy source: oil and nas(100) R and D categories: Physical/ 
chemical meEhanisms of pollu~nt'interactions. 

- 
The objective of this program is to harness the destructive 

forces of cavitation erosion in a water jet nozzle for cleaning 
underwater structural joints. A hand-held gun-like device has been 
tested by divers on an offshore structure. Cleaning rate to bright 
metal on 6-year marine growth was 1 square foot per minute. No 
back thrust from the jet was experienced, nor was there much 
turbulence in the water to obscure the divers' view. 
Keywords: nozzles; offshore platforms; cavitation; erosion; cleaning; 
underwater; turbulence; performance. 

. 53023 Blowout Prevention Procedures for Offshore Drilling. 
Bourgoyne, T .  (Louisiana State Univ., Baton Rouge, LA). Contract: 
14-08-0001-17225. Supported by: Geological Survey, Reston, V A  
(USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The  objective is to develop improved well control procedures 
by obtaining in-situ experimental data to evaluate mathematical 
analyses and rule of thumb assumptions used in controlling the flow 
of drill muds. The project will study the transient conditions of well 
kicks, start up, and shut down. An experimental well for modeling 
deepwater drilling operations, together with surface support equip- 
ment, has been designed. The university's training facility well is 
being used to study flow characteristics of adjustable chokes and 
blowout preventers. 
Keywords: offshore drilling; pressure control; blowouts; blowout 
preventers; oil wells; natural gas wells. 

53024 Detecting Incipient Structural Failure Using Randomdec. 
Yang, J.A. (Univ. of Maryland, College Park, MD). Supported by: 
Geological Survey, Reston, V A  (USA). Funding: DOI;  DOD. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

A method is being developed of nondestructive evaluation of 
s structure by periodic recording and filtering of its natural vibration 
response signature to obtain changes in structural damping. Experi- 
mentation is being conducted on a model offshore structure which is 
being tested in air and water, and on solid and sand footings. 
Keywords: offshore platforms; cracks; nondestructive testing; me- 
chanical vibrations; functional models. 

53025 Underwater Acoustic Telemetry. Softley, E. (Ocean Elec- 
tronics Applications, 245 Ridgewood Rd., Key Biscayne, FL, 
33149). Contract: 14-08-0001-17520. Supported by: Geological 
Survey, Reston, VA (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

A technique is being developed for transmitting underwater 
information by means of digital acoustic telemetry between a trans- 
mitter and receiver, which determine by signal and feedback the 
optimum frequency, data rate and power level. An optical imaging 
mission has been devised for the system. It will acquire an image, 
convert it to digital data and transmit the data to the surface. 
Equipment has been developed, and is being evaluated at sea. 
Keywords: underwater operations; telemetry. 

53026 Fluidic Sensor for Hydrocarbon and Hydrogen Sulfide 
Gas. Funke, M. (Tri Tec, Inc., P.O. Box 56, Columbia, MD, 21045). 
Supported by: Geological Survey, Reston, V A  (USA). Funding: 
DOI.  
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Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The  objective is to develop a technology for sensing H2S and 
hydrocarbon gas on an offshore structure by means of a fluidic gas 
concentration sensor. 
Keywords: hydrogen sulfides; hydrocarbons; gases; offshore plat- 
forms; fluidic devices; monitoring. 

53027 Dynamic Response of Offshore Structures. Vandiver, J.K. 
(Massachusetts Inst. of Technology, Cambridge, MA, 02139). Con- 
tract: 14-08-0001-17202. Supported by: Geological Survey, Reston, 
V A  (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The  objectives of this project are: the prediction of the 
dynamic response of structures to wave excitation; the development 
of a design estimator for predicting structural life; and the investiga- 
tion of artificial damping of structures to increase fatigue life. First 
year efforts procured and set up spectral analysis equipment and 
determined mathematical and statistical approach as well as sources 
of response data for use in the program. T w o  high resolution 
spectral estimators are being applied to assess the degree of structur- 
al damping: maximum likelihood spectral analysis (to locate frequen- 
cy bands of energy), and maximum entropy analysis (to assess energy 
levels in the various bands). Results to date indicate substantially 
lower damping than commonly believed. The  maximum likelihood 
spectral analysis is the subject of R.B. Campbell's PhD thesis and is 
soon to be published. 
Keywords: offshore platforms; oceanography; fatigue; wave forces; 
water waves; dynamic loads. 

53028 Toxic Effects of Drill Mud on Coral. Shinn, G. (USGS, 
Fisher Island Station, Miami Beach, FL, 33139). Supported' by: 
Geological Survey, Reston, V A  (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants o r  physical disturbances. 

The  objective is the quantification of the effects of whole 
drilling muds on corals and the quantification of the extensiveness 
and chemical consistencies of mud plumes. Tests indicate no more 
toxic than standard mud (CaCo3). Work on corals has been complet- 
ed, and mud plume data acquired from several drilling platforms are 
now being analyzed. 
Keywords: toxicity; drilling fluids; corals; tolerance; hydrocarbons. 

53029 Underwater Free Swimming Robot Inspection Vehicle 
Technology. Heckman, P. (Naval Ocean System Center, Code 521 1, 
San Diego, CA, 92152). Supported by: Geological Survey, Reston, 
V A  (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The  objectives of this project are to develop and evaluate the 
technology fbr navigation, data sensing, storage, and telemetry for a 
free swimming robot submersible which would be programmed to  
inspect underwater pipelines and structures. Existing vehicles are 
being used as test beds, e.g., NOSC has built a torpedo-shaped open 
frame vehicle and the University of New Hampshire (under contract 
to them) has developed a highly maneuverable, though slower speed 
vehicle. Testing of the propulsion and control systems has been 
accomplished for both vehicles. A development plan has been pre- 
pared for this combined NOSC-UNH program. NOSC is concentrat- 
ing on magnetic navigation and fiber optics telemetry. UNH is 
investigating acoustic navigation and acoustic telemetry of informa- 
tion. 
Keywords: underwater operations; navigational instruments; teleme- 
try; data acquisition; remote handling equipment; submarines; under- 
water facilities; pipelines; inspection; technology assessment. 

53030 Incipient Crack Detection in Offshore Structures. Hoch- 
rein, A.G. (Springlake Research Center, 15110 Frederick Road, 
Woodbine, MD, 21797). Contract: 77-C-0567. Supported by: Geologi- 
cal Survey, Reston, V A  (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

A nondestructive evaluation (NDE) technique for detecting 
incipient cracking by means of monitoring the internal damping 
characteristics of a metal is being developed. The  application is 
being applied to offshore structures as a means for locating joints 
which are fatiguing and for monitoring and predicting structural life 
without putting personnel in the water. ONR Structures Program is 
funding a computer-assisted N D E  adjunct to this program. A four- 
legged, 14-foot high model offshore structure has been fabricated. 
The N D E  technique has been applied to the model and data have 
been processed through a computer. Results on the model, in air, 
show that the technique indicates both incipient failures of joints as 
well as broken members. 
Keywords: offshore platforms; cracks; nondestructive testing; fatigue; 
mathematical models. 
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53031 Overpressured Marine Sediments. Thompson, L.J. (Texas 
A and M Univ., College Station, TX, 77843). Contract: 14-08-0001-. 
G444. Supported by: Geological Survey, Reston, VA (USA). Fund-1 
ing: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objective is to explain the occurrence of overpressured 
marine sediments in order to predict their locations when planning 
drilling operations. TAMU contends that established theories are not 
correct and do not account for the total pressure; they are reviewing 
the theory and performing experiments. 
Keywords: sediments; offshore sites; hydrocarbons; offshore drilling; 
site selection; oceanography. 

53032 Fluidic Pulser for Mud Pulse Telemetry. Homes, A. 
(Harry Diamond Labs., 2800 Powder Mill Road, Adelphi, MD, 
20783). Supported by: Geological Survey, Reston, VA (USA). Fund- 
ing: DOI. 
Related energy source: oil and gas(l00) R and D categories: Pollutant 
monitoring. 

The objective is the development of technology for using 
fluidic controlled flow for mud pulse telemetry. The valve would 
have no moving parts and promises high reliability and high pulse 
rate. Mud pulse telemetry is a system of obtaining drill bit data, 
while drilling, by pulsing through the drill mud. The characteristics 
of drilling mud as well as the geometry down-hole and the needed 
rates of mud circulation have been determined adequate for fluidic 
control hardware. Several configurations of fluidic control valves 
are being tested using both water and drill muds. Results to date 
show encouraging pulse signal strength and telemetry rate. Arrange- 
ments are being made with industry to evaluate the pulser down- 
hole. 
Keywords: telemetry; drilling fluids; boreholes; mwd systems; drill 
bits; well drilling; oil wells; natural gas wells. 

53033 Attenuating Surface Waves in a Localized Region of the 
Open Ocean. Hires, R.I. (Stevens Inst. of Technology, 71 1 Hudson 
Street, Hoboken, NJ, 07030). Supported by: Geological Survey, 
Reston, VA (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

This project consists of an experimental investigation of the 
refraction of surface waves from a localized area of the open ocean 
for purposes of launching and retrieving divers and submersibles as 
well as smoothing water where divers are working. Towing tank 
experiments have been conducted in regular, oblique, and random 
waves using towed turbulence grids. For regular waves, dramatic 
wave attenuation can be obtained at modest power requirements for 
wave periods up to 6 seconds. Results for oblique and random seas 
require consideraMy more power, but are still encouraging. Quarter- 
scale trials have just been conducted in New York Bay. Full scale 
trials are planned for January 1980. 
Keywords: oceanography; surface waters; refraction; diving oper- 
ations; safety; turbulence; seas. 

53034 Offshore Pile Design Assessment. Sangrey, D. (Cornell 
Univ., Ithaca, NY, 14853). Contract: 6100-1140. Supported by: Geo- 
logical Survey, Reston, VA (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monltonng. 

A determination and assessment of the state of the art and 
practice for predicting pile capacity and performance including 
effective stress technology will be conducted. 
Keywords: offshore platforms; foundations; design; performance; 
stress analysis. 

53035 Wellhead Fire Suppression. O'Neill, J. (National Bureau 
of Standards, Washington, DC, 20234). Supported by: Geological 
Survey, Reston, VA (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The Center for Fire Research of NBS will examine fire 
phenomena resulting from blowouts on offshore drilling platforms 
and investigate technologies for detecting and suppressing ignitions. 
Keywords: offshore platforms; oil wells; natural gas wells; wellheads; 
fires; blowouts; fire prevention. 

53036 Environmental Effects from Blasting Off Wellheads. Phil- 
lips; D. (Naval Surface Weapons Center, Silver Spring, MD, 20910). 
Supported by: Geological Survey, Reston, VA (USA). Funding: 
DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant ) 
characterization and analysis. 

This study involves the quantification of the environmental 
effects of blowing off wellheads by use of shaped charges. Theoreti- 
cal and experimental analyses will be made of the overpressures 
created by detonating shaped charges fifteen feet below the mud line 
on given wellheads. 

Keywords: wellheads; environmental effects; shaped charges; remov- 
al; noise poll~~tinn; oil wells; natural gas wells; offshore sites. 

53037 Cementing Technology for Shallow Casings. McDonald, 
W. (Maurer Engineering, 10301 N.W. Freeway, Houston, TX, 
77092). Supported by: Geological Survey, Reston, VA (USA). Fund- 
ing: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

A study is conducted of the cementing practices applied to 
shallow casin s in offshore oil and gas.wells. 
Keywords: offshore sites; oil wells; natural gas wells; well comple- 
tion; well casings; cements. 

53038 Estimating Hydrocarbons Lost During a Blowout. Haw- 
kins, M. (Coastal Petroleum Associates, Baton Rouge, LA). Support- 
ed by: Geological Survey, Reston, VA (USA). Funding: DOI. 
Related energj. source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

Methods used and recommendations for new technology to 
assess the hydrocarbons lost during blowouts are surveyed. Work on 
volumes of gas escaping has been completed. 
Keywords: oil wells; blowouts; hydrocarbons; volume; water pollu- 
tion; offshore sites. 

53039 Oil Recapture from Blowing Wells. Milgram, J. (Massa- 
chusetts Inst. of Technology, Cambridge, MA, 02139). Supported by: 
Geological Survey, Reston, VA (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

This study consists of a theoretical and experimental hydro- 
dynamic investigation into the collection of oil from a blowing 
wellhead. 
Keywords: oil wells; blowouts; petroleum; recovery; water pollution; 
offshore sites. 

53040 Water Monitoring in Coal Areas. Kilpatrick, F.A. 
(USGS, National Center, MS 410, Reston, VA, 22092). Supported 
by: Geological Survey, Reston, VA (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The purpose of this project is to design and implement a 
hydrologic data network in the coal areas of the United States. The 
program was initiated because existing data collection systems were 
inadequate to address hydrologic information needs associated with 
coal mining. Information generated from this system will be availa- 
ble to public and private coal mining interests for use in preparing 
environmental assessments, monitoring mining and reclamation ac- 
tivities, and other water-related purposes. The data network includes 
both permanent stations which measure continuously and synoptic 
locations which extend spatial coverage. included in the continuous 
record stations are sites downstream from major mining activities 
and sites located in areas unlikely to be influenced by mining. 
Parameters which are being measured include, but are not limited to, 
discharge, temperature, conductivity, pH, alkalinity/acidity, ma- 
croinvertebrates, dissolved oxygen, common ions, metals, suspended 
sediment, iron, manganese, and bottom materials. 
Keywords: surface waters; ground water; hydrology; water quality; 
coal mining; environmental impacts; water pollution. 

53041' High Level Radioactive Waste Hydrology. DeBuchan- 
anne, G.D. (USGS, National Center, MS 410, Reston, VA, 22092). 
Project number: WD-79-079. Supported by: Geological Survey, 
Reston, VA (USA). Funding: DOI. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

Research addresses the hydrologic and geologic problems of 
storing high-level nuclear wastes in rock. Safe storage requires 
detailed knowledge of hydrologic systems, waste/rock interactions, 
geologic structures, and dynamic geologic processes that might 
cause a breach in the repository. Objectives of the survey program 
are t.0; (1) provide hydrologic and geologic data to the federal 
agencies responsible for developing repository site criteria; (2) pro- 
vide data needed for predictive models of waste behavior after 
emplacement; (3) develop field techniques for site evaluation; and (4) 
develop techniques for monitoring a repository during and after 
waste,emplacement. The research encompasses a broad range of 
studies wifh special emphasis placed on laboratory studies to evalu- 
ate the effects of heat-generating wastes on the containing rock 
media as well as to e,valuate significant changes in the mechanical, 
thermal, and fluid regimen within the host rock that might occur 
during the critical early period of storage. The survey is developing 
and improving method: of water dating, borehole-to-borehole geo- 
physical techniques, and methods for monitoring the transport of 
radioactive substances by water, gas, and suspended solids. Chemical 
processes controlling the transport of radionuclides such as ion 
exchange, mineral solution-precipitation, sorption-desorption and ion 
filtration processes are being evaluated for use in waste transport 
models. 



DEPARTMENT OF THE INTERIOR 

Keywords: radioactive waste disposal; geologic structures; high-level 
radioactive wastes; hydrology; geology; rocks; radionuclide migra- 
tion; ground water; chemical reactions; mathematical models; radio-, 
active waste facilities; site selection. I 

53042 Development and Application of a Methodology for Siting 
Onshore Facilities Associated with OCS Development. Waitsman, I. 
(New England River Basins Commission, 53 State Street, Boston, 
MA, 02108). Project number: R1. Supported by: Geological Survey, 
Reston, VA (USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to prepare a methodological guidebook to 
assist planners in preparing for the impacts of Outer Continental 
Shelf (OCS) oil and gas development,' optimizing the benefits for 
minimizing the negative aspects, through formulation of guidelines 
for the sitin$ of onshore facilities associated with OCS development. 
Keywords: slte selection; continental shelf; planning; environmental 
impacts; natural gas deposits; petroleum deposits; onshore sites; 
cncrgy facilitics; exploration; expluitatiol~; r~orth atlantic region. 

53043 Outer Continental Shelf Oil and Gas Information Pro- 
gram. Golden, F. (Rogers and Golden, 1427 Vine Street, Philadel- 
phia, PA, 19102). Supported by: Geological Survey, Reston, VA 
(USA). Funding: DOI. 
Related energy source: oil and gas(100) R a'nd D categories: Pollutant 
characterization and analysis. . . 

The objective is to prepare a series of regional summary 
reports to assist coastal state planners in preparing for the impacts of 
outer continental shelf oil and gas development, focusing oni (1) 
updating oil and gas resource and reserve estimates; (2) projecting 
the magnitude and timing of development; (3) discussing the meth- 
ods of transportation; and (4) presenting the general location, and 
nature of near-shore and onshore facilities. 
Keywords: natural gas deposits; petroleum deposits; continental shelf; 
environmental impacts; planning; transport; exploitation; socio-eco- 
nomic factors; exploration; natural gas; petroleum; reserves; informa- 
tion. 

53044 Power Plant Siting Task Force. Thomas, H. (New'Eng- 
land River Basins Commission, 55 State Street, Boston, MA, 02108). 
Project number: R0015. Supported by: Geological Survey, Reston, 
VA (USA). Funding: DOI; EPA. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Pollutant characterization and analysis. 

The objective of this project is to convene a task force 
composed of federal and state officials, utility representatives, and 
public interest group leaders to improve the power plant siting 
process and the related land siting criteria required to evaluate 
alternative sites. The task force is operated collaboratively and 
meetings are run by a neutral facilitator. The task force has met three 
times and is presently evaluating alternative solutions to the above 
problems. The significance of the project is to provide a non- 
adversarial forum where traditional adversaries can work cooperat- 
ively. The report product will be a set of recommendations and a 
plan for their implementation.. 
Keywords: thermal power plants; site selection; meetings; resiarch 
programs; land use. 

53045 Western Coal Planning Assistance Project. Greenberg, A. 
(Missouri River Basin Commission, 208 North 29th Street, Billings, 
MT, 59101). Supported by: Geological Survey, Reston, VA (USA). . . 
Funding: D01. 
Related enerw source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

- 

This project consists of two phases. Phase I, completed in 
October 1979, consisted of the generation of necessary data to 
compile a planning reference system comprised OF four major publi- . 
cations to assist local planners and decisionmakers in coping with the 
impacts of coal development. Phase I1 will include developing and 
holding a series of workshops within the project area states (WY, 
MT, ND) to acquaint potential users with the planning reference 
system and provide instructions in the use of this system. 
Keywords: coal mining; environmental impacts; planning; decision 
making; wyoming; montana; north dakota; land use. 

53046 Land Cover Mapping in the National Petroleum ~eserve: 
Alaska (NPR-A). Gaydos, L. (NASA, Ames Research Center, 
Mountain View, Moffett Field, CA, 94043). Project number: G-24. 
Contract: 7010-49109. Supported by: Geological Survey, Reston, VA 
(USA). Funding: DOI. 
Related energy source: general science(100) R and D categories: ' 
Pollutant characterization and analysis. I 

This project consists of the mapping of vegetrtion and land 
cover in the NPR-A on the North Slope of Alaska as part of the 
basis for assessment of environmental impact of projected explora- 
tion for petroleum and natural gas. Mapping is conducted by com- 
puter-assisted analysis of multispectral data acquired by Landsat. 
Expected products include maps of land cover classes, digital tapes, 

area'measurement of and cover classes, and reports dgscribing meth- 
ods used. T*,T:~ ' 4 Keywords: petroleum; alaska; mapb; ground cover; environmental 
impacts; baseline ecology; plants; inventories; natural gas; reserves. 

53047 Computer-Plotted Map of Land Use and Land Cover, 
Three Mile Island and Vicinity. Chief, Geography Program. (USGS, 
710 National Center, Reston, VA, 22092). Project number: G-1;G-3. . 
Contract: 7010-31001. Supported by: Geological Survey, Reston, VA 
(USA). Funding: DOI. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

Following the accident at Three Mile Island nucl'ear power 
station near Harrisburg, PA, in March 1979, the USGS provided a 
current land use and land cover map of the vicinity. It was generated 
by computer from a statewide data base jointly completed by federal 
and state efforts in 1978. The map combines political units and 
census statistical areas and overlies a topographic map. By correlat- 
ing land use information with other data sets, the system provides a 
tool for power plant and power line site selection, planning of 
wastewater treatment facilities assessing the impact of natural or 
man-made hazards, and preparing for emergencies and disaster relief. 
The map graphically portrays these needs and also a capability to 
fulfill them. A preliminary map overlay showing radioactive dose 
per person can also be plotted by computer. The Nuclear Regulatory 
Commission is considering requesting similar maps of other plant 
sites. 
Keywords: land use; radiation accidents; three mile island-1 reactor; 
three mile island-2 reactor; 'maps; plants; site selection; risk assess- 
ment; radiation doses; geography; pennsylvania; computer graphics; 
pwr type reactors.' 

53048 Socioeconomic Assessment of the East Gillette and North 
Antelop Mines. Thompson, J. (Wyoming Research Corp., 1050 
North 3rd Street, Laramie, WY, 82070). Contract: 7060-45301. Sup- 
ported by: Geological Survey, Reston, VA (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This project provides the basic social and economic descrip- 
tion and analysis necessary for writing a site-specific environmental 
impact statement designed to assess the impacts of coal production 
on Campbell County and the service base community of Gillette, 
Wyoming. The assessment includes a description of the environment, 
assessment of impacts of the proposed mining activity on the social 
and economic environment, specification of unavoidable adverse 
effects, and specification of irreversible social and economic effects. 
In contrast to previous EIS-related socioeconomic studies, a social 
disorganization perspective of the energy-impacted base community 
is not assumed. Instead, a social change theoretical perspective is 
applied to the analysis of various data sets. This helps to reveal both 
positive and negative impacts on the well-being of various segments 
of the public at different points in time. The studies also reveal that a 
popularly-held conclusion regarding so-called boom communities 
does not necessarily apply. For example, an examination of Wyo- 
ming data reveals no significant relationship between rapid growth 
in Campbell and similar counties and the rate of divorce, welfare 

' dependency, and certain types of crime. The studies also discuss 
potential measures for mitigating negative consequences of develop- 
ment. For example, negatively affected segments of the public such 
as the elderly or dislocated ranchers are discussed as candidates for 
certain special assistance programs. 
Keywords: wyoming; coal mines; environmental impacts; social 
impact; economic impact; coal mining; socio-economic factors. 

54000 Population, Economy, and Fiscal Forecasts: Lower Cook ' Inlet Sale 60. Gorsuch, L. (Inst. of Social and Economic Research, 
707 A Street, Anchorage, AK, 99501). Project number: CT6-61-9CA. 
Contract: AA550-CT6-61-9CA. Supported by: Bureau of Land Man- 
agement, Anchorage, AK (USA). Alaska Outer Continental Shelf 
Oftice. Funding: DOI: 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

This study is' designed to analyze potential impacts and 
changes to the population and economic structures for the state and 
involved communities resulting from OCS activities in Cook Inlet. 
Information on population growth and structural changes in the 
local economies is needed to assess impact of onshore activity 
associated with exploration activity, siting of onshore pipeline and 
transport facilities and development of transportation plans and 
development and production plans. 
Keywords: transport;,pipelines; site selection; social impact; econom- 
ic impact; continental shelf; petroleum deposits; leasing; resource ' development; alaska; human populations; communities. 

54001 Local Socioeconomic Impacts: Lower Cook Inlet Sale 60. 
Smythe, J. (Alaska Consultants,Inc., 704 West 2nd Avenue, Anchor- 
age, AK, 99501). Project number: CT6-61-9CC. Contract: AA550- 
CT6-61-9CC. Supported by: Bureau of Land Management, Anchor- 
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age, AK (USA). Alaska Outer Continental Shelf Office. Funding: 
DOI. 
Related energy source: oil and gas(100) R and L) categories: Pollutant 
characterization and analysis. 

This study includes a field and synthesis effort to analyze the 
impacts and changes resulting from OCS activities on local socioeco- 
nomic and physical systems (i.e., utilities, housing, and services). 
Information is needed to evaluate the increased burden of OCS- 
related development on local availability of social service facilities, 
housing, and utility services. 
Keywords: continental shelf; petroleum deposits; leasing; social 
impact; economic impact; social services; communities; alaska; re- 
source development. 

54002 
Island, 
CT8-48 
(USA). 

Marine Mammal Inventory. Winn, H. (Univ. of Rhode 
Kingston, RI, 02881). Project number: CT8-48. Contract: 
. Supported by: Bureau of Land Management, New York 
New York Outer Continental Shelf Office. Funding: DOI. 

kelated energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

Field observations and literature review of marine mammal 
and turtles in the North Middle Atlantic regions will be conducted 
to: (1) determine which species inhabit and/or migrate through the 
regions; (2) estimate size and extent of populations; (3) determine 
their temporal and spatial distribution; (4) identify, delineate, and 
describe areas of importance for feeding and calving; and (5) deter- 
mine behavioral characteristics. 
Keywords: aquatic organisms; mammals; inventories; turtles; habitat; 
behavior; north atlantic region; mid-atlantic region; baseline ecology. 

54003 Effects of Oil on Marine Mammals. Geraci, J. (Univ. of 
Guelph, Guelph, Ontario). Project number: CT9-29. Contract: CT9- 
29. Supported by: Bureau of Land Management, New York (USA). 
New York Outer Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

Literature review, laboratory experiment and field survey 
will be conducted to determine: (1) the behavioral and physiologic 
responses of cetaceans with emphasis on their ability to detect and 
avoid oil slicks; (2) the effects of oil on their integument, and on their 
ocular, respiratory, reproductive, digestive, and excretory systems; 
(3) the long-term impact of oil effects on their survival and behavior, 
such as feeding, breeding, calving, and migration; (4) their potential 
for bioaccumulation of petroleum hydrocarbons and metabolites, and 
where practical, determining the toxic threshold levels; and (5) 
identifying a range of mitigating measures which could eliminate or 
minimize the effects of oil pollution on their responses. 
Keywords: petroleum; toxicity; crustaceans; physiology; avoidance; 
behavior; hydrocarbons; water pollution. 

54004 OCS Space Use Conflicts. Ingram, B.S. (Centaur Asso- 
ciates, Inc., 1120 Connecticut Avenue NW, Washington, DC, 
20036). Project number: CT9-26. Contract: CT9-26. Supported by: 
Bureau of Land Management, New York (USA). New York Outer 
Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to conduct a literature review and field 
survey to develop general equations for quantifying probable dollar: 
(1) losses to commercial and recreational sport fishing revenue likely 
to be sustained through decreased catches or lost and damaged gear, 
when the presence of OCS development-related structures either 
restrict certain areas of the ocean bottom or water column to fishing, 
or makes them hazardous to fishing operations; and (2) increases in 
commercial and recreational fishing operating costs caused by inten- 
sified competition for labor, berthing, marine supplies and equip- 
ment, boat services, and financing. Other objectives are to identify 
ways in which revenue losses and operating cost increases can be 
optimally minimized, and to analyze the cost benefit value of pro- 
posed mitigating measures. 
Keywords: continental shelf; petroleum deposits; land use; recreation- 
al areas; fishing industry; operating cost; income; profits; economic 
impact; alaska; leasing. 

54005 Geohazards Analysis. Knebel, H. (Geological Survey, 
Quissit Campus, Woods Hole, MA, 02543). Project number: MU9-4. 
Contract: MU9-4. Supported by: Bureau of Land Management, New 
York (USA). New York Outer Continental Shelf Office. Funding: 
DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

A field survey will be conducted in areas where existing; 
information is insufficient to delineate shelf-edge slump areas, to 
determine extent and age of slump activity, and if of recent action, to 
quantify sediment movement down slope. Information is required to 
permit: (1) deletion of tracts in unstable areas; , (2)  approval of 
exploration permits; and (3) assurance of proper location and engi- 
neering in oil development platforms. 

Keywords: offshore sites; continental shelf; petroleum deposits; ex- 
ploration; site selection; hazards. 

54006 Climatological and Oceanographic Analysis of Georges 
Bank. Godshall, F.  (National Oceanic and Atmospheric Administra- 
tion, Washington, DC. 20235). Project number: IA8-14. Contract: 
IA8-14. Supported by: Bureau of Land Management, New York 
(USA). New York Outer Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

Analysis of the historic 11 data base maintained in the National 
Environmental Data Archive. to identify the characteristics of water 
masses, the geograhic positions of ocean fronts, and the surface 
circulation pattern on the Georges Bank region of the OCS. Charac- 
terization is by the statistical and analytical Asymptotic Singular 
Decomposition method developed by EDS. 
Keywords: georges bank; climates; oceanography; baseline ecology. 

54007 Benthic Recolonization. Burreson, E. (Virginia Inst. of 
Marine Science, Gloucester, VA, 23062). Project number: CT8-32. 
Contract: CT8-32. Supported by: Bureau of Land Management, New 
York (USA). New York Outer Continental Shelf Office. Funding: 
DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

This project represents a field and laboratory effort to deter- 
mine the rate at which an area, impacted by an oil spill, will recover 
and the sequence of benthic recolonizaton. Oiled and control (clear) 
boxes of sediment are placed at three strategic ridge and swale 
locations. Boxes are recovered seasonallv over a twelve month 
period and examined biologicaly for mairobenthos, meiobenthos, 
foraniinifera, bacteria, and histopathology; chemically for hydrocar- 
bons, trace metals, and total organic carbon; and textually for 
bioturbation. 
Keywords: benthos; population dynamics; oil spills; biological recov- 
ery; toxicity; petroleum. 

54008 Population Economy and Fiscal Impacts: Bering Norton 
Sale 57. Gorsuch, L. (Univ. of Alaska, Inst. of Social and Economic 
Research, 707 A Street, Anchorage, AK, 99501). Contract: AA550- 
CT6-61-9CA. Supported by: Bureau of Land Management, Anchor- 
age, AK (USA). Alaska Outer Continental Shelf Office. Funding: 
DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

This one-year field study and synthesis is designed to analyze 
potential impacts and changes to the populations and economy 
structures of the state and local communities resulting from OCS 
activities in Norton Sound. Information is needed on population 
growth and economic changes to assess impacts of Sale 57 on local 
communities and to develop plans to minimize the identified impacts. 
Keywords: human populations; population dynamics; communities; 
alaska; continental shelf; petroleum deposits; leasing; resource devel- 
opment; social impact; economic impact. 

54009 Texas Barrier Island Ecosystem Characterization. John- 
son, J.B. (Fish and Wildlife Service, NSTL Station, MS, 39529). 
Contract: AA551-MU9-14. Supported by: Bureau of Land Manage- 
ment, New Orleans, LA (USA). New Orleans Outer Continental 
Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are: (1) to assemble, review, and synthesize 
existing biological, physical, and socioeconomic information for the 
Texas Barrier Island Ecosystem; (2) to identify and describe subsys- 
tems and their communities within the Texas Barrier Island Ecosys- 
tem; (3) to identify and describe physical and biological processes 
that relate to components of the Texas Barrier Island Ecosystems; 
(4) to relate ecosystem responses to natural and man-induced 
changes; and (5) to identify major information deficiencies and 
~tsearch priorities needed for greater understanding of the Tcxas 
Barrier Island Ecosystem. 
Keywords: baseline ecology; texas; biological models; terrestrial eco- 
systems; information needs. 

54010 Pilot Study of the Seasonal Distribution and Abundance of 
Marine Birds, Mammals, and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico. Smith, D.M. (Fish and 
Wildlife Service, National Coastal Ecosystems Team, Slidell, LA). 
Contract: AA551-MU9-18. Supported by: Bureau of Land Manage- 
ment, New Orleans, LA (USA). New Orleans Outer Continental 
Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (1) collect and analyze field data about 
the distribution and abundance of the organisms named herein; (2) 
develop software for analysis and archival storage of field data; (3) 
identify and describe areas of special biological significance; (4) 
obtain and synthesize available data and literature about marine 
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mammals, turtles, and manatees in the entire study area; and (5) 
develop a comprehensive study plan for expanding the field studies 
from the initial two subunits of the study area to the area from Cape 
Hatteras, North Carolina, around the southern tip of Florida and 
westward along the OCS to Brownsville, Texas. The subunits in 
which field data will be collected during the pilot study are: ( l j  from 
Tarpon Springs, Florida, south to Cape Sable, Florida, and (2) from 
Matagorda Island, Texas, south to Brownsville, Texas. The seaward 
extension of the subunits is approximately the 200 m isobath. 
Kcywords: coastal watcrs; florida; texas; spatial distributio~l; popula- 
tions;' turtles; manatees; mammals; data analysis; seasonal variations; 
atlantic ocean; gulf of mexico; birds; endangered species. 

5401 1 Marine Geological Survey and Mapping in Support of Gulf 
of Mexico Environmental Studies. Berryhill, H. (Geologicai Survey, 
Office of Marine Geology, Corpus Christi, TX). Contract: AA551- 
MU9-10. Supported by: Bureau of Land Management, New Orleans, 
LA (USA). New Orleans Outer Continental Shelf Office. Funding: 
DOI: 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The general objectives are an interpretation of the geologic 
framework and history of the northern Gulf of Mexico, with the 
identification of potential geologic hazards and their mapping, and a 
detailed map of geologic hazards on the Mississippi River Delta. 
These maps and interpretations will prove invaluable in all future 
decisions involving tract selection, actual sales, exploration, develop- 
ment plans, and pipeline permits. 
Keywords: gulf of mexico; geology; hazards; mapping. 

dustry; environmental impacts; continental shelf; baseline ecology; 
beaufort sea. 
1, - 

54015 Receptors (Birds and Mammals): Cook Inlet. (NOAA, 
Office of Marine Pollution and Monitoring, Boulder, CO, 80303). 
Contract: AA551-IA9-7. Supported by: National Oceanic and Atmos- 
pheric Administration, Juneau, AK (USA). Bering Sea-Gulf of 
Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Important bird and mammal populations exist in Lower Cook 
Inlet. During FY 1979, the final year of a continuing study, all 
existing information for Lower Cook Inlet will be synthesized in 
order to determine key species, the location of critical habitats for 
these species, and the degrees of risk to these speices and habitats 
from OCS exploration and development. 
Keywords: alaska; baseline ecology; inventories; birds; animals; habi- 
tat. 

54016 Sea Bottom Geohazards: Cook Inlet. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AAS51-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Movement of large sand waves as large as 10 meters high on 
the ocean bottom is a major potential hazard in Lower Cook Inlet. 
This continuing study will resurvey the sand wave field over previ- 
ous tracklines to determine how much movement is occurrine. 

54012 Gulf of Mexico OCS Area Study of Effects of OCS o i l  Keywords: gulf of alaska; sediments; hazards; travelling waves. 
and Gas Activities on Reef Fish Populations. ~e t t l e son ,  D. (Continen- 
tal Shelf Associates, Inc., Tequesta, FL). Contract: AA5S1-CT9-36. 54017 Receptors in Inlet: Fishy and Benthos. 
supported by: B~~~~~ of ~~~d M ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  N~~ orleans, LA (NOAA, Office of Marine Pollution and Monitoring, Boulder, CO, 
(USA). N~~ orleans outer continental shelf office. ~ ~ ~ d i ~ ~ :  DOI. 80303). Project number: AA551-IA9-7. Contract: AA551-IA9-7. SUP- 
~~~~~~d energy source: oil and gas(lOO) and categories: ~ ~ ~ l ~ ~ i -  ported by: National Oceanic and Atmospheric Administration, 
cal effects of pollutants or physical disturbances. Juneau, AK (USA). Bering Sea-Gulf of Alaska Project Office. 

During the first year of this two-year study, field and labora- Funding: 
tory studies will be con~ucted to determine the quantities of noxious Related energy source: oil and gas(100) R and D categories: Environ- 
substances that may be injurious to reef fish and to determine mental effectsassessment' 
appropriate mitigating measures. Existing information on this subject The commercial fishery which consists of fish (salmon, hali- 

is scanty, from [his study will be available by March 1981 but, herring, etc.) and benthos (tanner crab, king crab, shrimp) is an 

and will be used in development plan approvals, Sales affected extremely important resource in Lower Cook Inlet. This FY 1979 

include 45, 51, 58, SEA, 62, 65, and 66. study consists of a synthesis of information on fish, plankton, and 
benthos and related organisms in Cook Inlet to identify key species, Keywords: .gulf of mexico; continental shelf; environmental effects; the location of important habitats, and the degree of risk to these petroleum deposits; natural gas deposits; fishes; toxicity; dose-re- species and habitats that exists from OCS exploration and develop- sponse relationships; leasing. ment 

54013 Collection and Interpretation Pertaining to the Migration, 
Distribution, Feeding Habits, Ecology, Habitats of the Endangered 
Bowhead, Gray, Paclflc Right Whales in the Beaufort Sea. Kelley, J. 
(Naval Arctic Research Lab., Barrow, AK, 99723). Project number: 
IA9-17. Contract: AA551-IA9-17. Supported by: Bureau of Land 
Management, Anchorage, AK (USA). Alaska Outer Continental 
Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Research objective is to obtain scientific data on the migra- 
tion, distribution,.ecology, behavior, habitats, and effects of oil and 
gas activities on the endangered bowhead, gray, ingutuk and Pacific 
Right whales in the Beaufort Sea lease area. Field and laboratory 
studies will provide an understanding of the biology of the bowhead 
whale: (I) effects of oil on the feeding mechanism of the bowhead 
whale; and (2) use of the Beaufort Sea lease area by endangered 
whales. These results will provide information on the potential 
impact of oil and gas activities on the endangered whale populations. 
Keywords: fishes; endangered species; baseline ecology; pacific 
ocean; seas; petroleum; biological effects. 

54014 Subsea Permafrost Hazards: Beaufort Sea. (NOAA, 
Office of Marine Pollution and Monitoring, Boulder, CO, 80303). 
Contract: AA51-IA9-7. Supported by: National Oceanic and Atmos- 
pheric Administration, Fairbanks, AK (USA). Arctic Project Office. 
Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Regional information on the Prudhoe Bay area demonstrates 
the widespread extent of subsea permafrost and the problems associ- 
ated with it when placing structures in or on the permafrost. The 
studies proposed for FY 1979 will attempt to evaluate a larger 
portion of the lease area. Canadian exploratory drilling in the Arctic' 
has encountered serious problems associated with permafrost i i  
eight wells to date. The presence of hydrocarbons in these wells 
would have led to serious oil pollution. Current knowledge of the 
extent, geotechnical properties, and the problems associated with gas 
hydrates is limited. 
Keywords: permafrost; prudhoe bay; environmental effects; sea bed; 
leasing; drilling; hydrocarbons; petroleum industry; natural gas in- 

. . . - . . -. 
Keywords: receptors; fishes; plankton; benthos; gulf of alaska; fishing 
industry; habitat; continental shelf; exploration; petroleum; economic 
development; environmental impacts. 

54018 Geohazards (Seismic): Cook Inlet. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The continuation of this long-term monitoring of seismic and 
volcanic activity is essential for determining risks and improving 
capabilities for predicting catastrophic events during OCS explora- 
tion and development. The Lower Cook Inlet lease area has high 
earthquake potential and is adjacent to active volcanoes. Continued 
monitoring during FY 1979 will allow significant improvement of 
the risk analysis which is essential as input to design criteria and for 
evaluation of development plans. 
Keywords: gulf of alaska; seismic events; volcanism; monitoring. 

54019 Receptors (Littoral): Cook Inlet. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The littoral communities (intertidal and shallow subtidal) are 
the areas of greatest risk from both acute oil spills from drilling rigs 
and from onshore development. This FY 1979 study consists of a 
synthesis of information on nearshore areas in Cook Inlet including 
their vulnerability to oil, microbial degradation rates of oil, location 
of important habitats for key species, and the degree of risk to the 
littoral zone that exists from OCS exploration and development. 
Keywords: gulf of alaska; habitat; coastal waters; aquatic ecosystems; 
oil spills; offshore drilling; offshore operations; baseline ecology; 
shores; risk assessment; communities; petroleum; Liodegradation. 

54020 Effects of Existing Rigs: Cook Inlet. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 



120 FEDERAL INVENTORY 1979 

number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. - 

Related energy source: oil and.gas(100) R and D categories: Environ-" 
mental effects assessment. 

This investigation of the effects of existing rigs in Cook Inlet 
is being conducted to monitor and document: (1) the release of 
hydrocarbons from rig sites to the water column, (2) the processes 
involved in incorporation of contaminants into the sediments and the 
biota, and (3) the factors which determine areas of influence sur- 
rounding the site. The history of the rig sites at which these studies 
are being conducted suggests that the resulting information can be 
used to provide an estimate of the levels of contaminants to be 
expected at future drilling sites in Lower Cook Inlet. 
Keywords: gulf of alaska; offshore drilling; environmental effects; oil 
spills; environmental transport; petroleum. 

54021 Winter Studies: Beaufort Sea. (NOAA, Office of Marine 
Pollution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Fairbanks, AK (USA). Arctic 
Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

This study will focus on identifying and describing the winter 
biologic populations and habitats of the Beaufort Sea with respect to 
productivity and behavior. 
Keywords: beaufort sea, habitat; aquatic organisms; populations; pro- 
ductivity; behavior; seasons. 

54022 Vulnerable Populations/Key Species: Chukchi Sea. 
(NOAA, Office of Marine Pollution and Monitoring, Boulder, CO, 
80303). Project number: AA551-IA9-7. Contract: AA551-IA9-7. Sup- 
ported by: National Oceanic and Atmospheric Administration, Fair- 
banks, AK (USA). Arctic Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Limited field work during the past years has produced a 
survey of the distribution, abundance and biology of some key 
species in the area. This allocation provides for a synthesis of the 
studies to be completed in FY 1979. The impact of accidents caused 
by offshore petroleum development must be measured with respect 
to its consequences to these key biological species, particularly those 
vulnerable to such accidents. 
Keywords: beaufort sea; aquatic organisms; ecology; spatial distribu- 
tion; data analysis. 

54023 Transport of Pollutants: Beaufort Sea. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Fairbanks, AK 
(USA). Arctic Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

During the ice-free season in the Beaufort Sea spilled oil is 
transported by winds and ocean currents. Offshore and inshore 
circulations have been examined, but the exchange between these 
two areas remains to be determined by this continuing study. Pollu- 
tion trajectories (pathways and rates) are important in determining 
whether pollutants might enter critical habitats, such as lagoons, 
estuaries, and salt marshes, which are particularly vulnerable to 
impacts. 
Keywords: beaufort sea; coastal waters; water currents; environmen- 
tal exposure pathway; oil spills; environmental transport. 

54024 Information Synthesis: St. George Basin. (NOAA, Office 
of Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

This synthesis presents the results of OCSEA Program in the 
St. George Basin to the Department of Interior decisionmakers in an 
organized manner that allows its effective use in the oil and gas 
decisionmaking process. The synthesis includes: (1) a series of Lease 
Area Synthesis Reports, (2) an information base of verified environ- 
mental data, (3) an archive of biological voucher specimens, and (4) 
maps and visual displays to support environmental impact analyses. 
Keywords: gulf of alaska; offshore sites; leases; data compilation; 
environment; maps. 

54025 Receptors (Marine Birds and Mammals): Bristol Bay. 
(NOAA, Office of Marine Pollution and Monitoring, Boulder, CO, 
80303). Project number: AA551-IA9-7. Contract: AA551-IA9-7. Sup- 
ported by: National Oceanic and Atmospheric Administration, 
Juneau, AK (USA). Bering Sea-Gulf of Alaska ,Project Office. 
Funding: DOI. 

Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Bristol Bay is one of the richest and most consistently produc- 
tive areas in the world. Some of the coastal habitats are vital to 
migrating song birds, shore birds, and waterfowl populations. Seals 
are important species in the area and serve as indicators of the 
overall level of biotic productivity. This FY 1979 program com- 
pletes a series of studies and provides a synthesis of results. These 
bird and mammal studies provide input data for an ecosystem model. 
Keywords: gulf of alaska; birds; mammals; ecology. 

54026 Information Synthesis: Bristol Bay. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

This synthesis effort presents the results of the OCSEA 
Program in 'Bristol Bay to the Department of Interior decision- 
makers in an organized manner that allows its effective use in the 
OCS oil and gas decisionmaking process. The synthesis includes: (1) 
a series of Lease Area Synthesis Reports, (2) a data base of verified 
environmental information, (3) an archive of biological voucher 
specimens, and (4) special reports and visual display to support 
environmental impact analysis. 
Keywords: gulf of alaska; offshore sites; leases; data compilation; 
environment. 

54027 Informrtion Synthesis: Bering Norton. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

This synthesis presents the results of the OCSEA Program for 
Norton Sound to the Department of Interior decisionmakers in an 
organized manner that allows its effective use in the oil and gas 
decisionmaking process. The synthesis includes: (1) a series of Lease 
Area Synthesis Reports, (2) a data base of verified environmental 
information, (3) an archive of biological voucher specimens, and (4) 
maps and special reports to support environmental impact analysis. 
Keywords: bering sea; offshore sites; leases; data compilation; envi- 
ronment; maps. 

54028 Transport of Pollutants: Bering Norton. (NOAA, Office 
of Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Information is required for the prediction of coastal currents 
in both open water and under winter ice cover. The studies included 
in this research unit are designed to meet these objectives. The 
results of field studies being synthesized in FY 1979 will provide the 
circulation patterns in the Norton Sound area and input data to a 
high resolution numerical transport model designed to compute 
pollutant trajectories and dispersion characteristics both in open 
water and under ice. 
Keywords: bering sea; coastal waters; water currents; water pollu- 
tion; environmental transport; mathematical models. 

54029 Receptors (Marine Birds and Mammals): St. George Basin. 
(NOAA, Office of Marine Pollution and Monitoring, Boulder, CO, 
80303). Project number: AA551-IA9-7. Contract: AA551-IA9-7. Sup- 
ported by: National Oceanic and Atmospheric Administration, 
Juneau, AK (USA). Bering Sea-Gulf of Alaska Project Ofice. 
Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

During the final year of this continuing study, information 
from previous field surveys of marine birds and mammals in the St. 
George Basin will be synthesized. The sea bird colonies of this lease 
are of international significance. Some species migrate to the area 
from as far away as Australia. They represent a significant tourist 
related economic resource, and their populations affect the nutrient 
cycling of the sea and especially the available food resources for 
other high trophic levels such as mammals. The mammals occupy an 
important niche in the marine ecosystem and some of them have 
recently been considered as threatened populations. The vulnerabil- 
ity of these living resources to OCS activities is being assessed in this 
study. 

- - 

Keywords: gulf of alaska; birds; mammals; ecology. 

54030 Transport of Pollutants: St. George Basin. (NOAA, Office 
of Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
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tional Oceanic and Atmospheric Administration, Juneau, AK provide tag evaluation, effect of tags on whale tissue, and behavior 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. of untagged and tagged whales. 
Related energy source: oil and gas(100) R and D categories: Environ- Keywords: continental shelf; fishes; behavior; habitat; tracer tech- 
mental effects assessment. niques; endangered species; alaska; baseline ecology. 

Information from this continuing study is needed for predic- 
tion of coastal currents, the trajectories of potential oil spills, and the 
design of future studies. Since the region is subject to ice cover 
during a significant part of the part, a predictive capability, along 
with verified field data, is needed for the appropriate essessment of 
oil movement in open water and under ice cover. The projects in 
this study'are designed to meet this objective. The results of previous 
field studies are being synthesized during FY 1979 and are providing 
the first quantitative information available on seasonal circulation 
patterns in the St. George Basin. These studies are also providing 
input data to a high-resolution numerical transport model designed 
to predict pollutant trajectories and dispersion characteristics. 
Keywords: gulf of alaska; water currents; coastal waters; water 
pollution; environmental transport; mathematical models; seasonal 
variations. 

54031 Microbial Responses: Beaufort Sea. (NOAA, Office of 
Marine Pollution and Monitorine. Boulder. CO. 80303). Proiect 
number: AA551-IA9-7. Contract: x ~ 5 5 1 - 1 ~ 9 - 7 .  Support& by: k a -  
tional Oceanic and Atmospheric Administration, Fairbanks, AK 
(USA). Arctic Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The microbial community is an important link between phy- 
toplankton, detritus, and the higher trophic components in the food 
web supporting fish, birds, and mammals. The taxonomy, distribu- 
tion, and response to contaminants of these biota are being deter- 
mined by continuing field work and analysis. The microbiological 
populations are an essential part of the biological system of the 
Beaufort Sea. Response to contaminants, which in the cold waters of 
the Beaufort Sea is apparently quite different from other areas, may 
affect the entire biological system of the area. The ability of some of 
the microbiological species to consume oil is also being investigated. 
Keywords: beaufort sea; microorganisms; taxonomy; spatial distribu- 
tion; water pollution; biological effects. 

54032 Information Synthesis: Beaufort Sea. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contrnct: AA551-IA9-7. Supportcd by: Nn- 
tional Oceanic and Atmospheric Administration, Fairbanks, AK 
(USA). Arctic Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

This synthesis effort presents the results of the OCSEA 
Program on the Beaufort Sea to the Department of Interior decision- 
makers in an organized manner that allows it effective use in the oil 
and gas decision process. This synthesis includes (1) a series of Lease 
Area Synthesis Reports, (2) a data base of verified environmental 
information, and (3) maps and special repors to support environmen- 
tal impact analysis. 
Keywords: beaufort sea; leases; offshore sites; environment; data 
conpilation; maps; energy source development; environmental im- 
pacts. 

54033 Other Hazards - Ice Gouging, Seismicity, and Coastal 
Erosion: Beaufort Sea. (NOAA, Office of Marine Pollution and 
Monitoring, Boulder, CO, 80303). Project number: AA551-IA9-7. 
Contract: AA551-IA9-7. Supported by: National Oceanic and Atmos- 
pheric Administration, Fairbanks, AK (USA). Arctic Project Office. 
Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Ice gouging, seismicity, and coastal eros'ion are problems 
associated with the safe design of offshore structures and pipelines. 
Only reconnaissance information is presently available on these 
phenomena, and these continuing studies will quantify some of this 
information. The deep gouging of the sea floor by the keels of sea- 
ice pressure ridges, the rapid erosion of the Beaufort Sea coast, and 
the recent discovery that the Beaufort Sea offshore area is seismical- 
ly active demonstrate the need for assessing the hazards these 
processes pose to offshore structures. 
Keywords: beaufort sea; ice; seismicity; erosion; shores; hazards; risk 
assessment; offshore platforms. 

54034 Monitoring the Movements of Whales in and Adjacent to 
OCS Lease Areas. Mate, B. (Oregon State Univ., Newport, OR, 
17365). Proiect number: CT9-34. Contract: CT9-34. SuDDorted by: 

54035 Investigation of the Occurrence, Population Density, and 
Behavior Patterns of Endangered Whales in the Vicinity of the Beau- 
fort Sea Lease Area. Ljungblad, D. (Naval Ocean Systems Center, 
San Diego, CA, 92152). Project number: AA551-IA9-9;AA551-IA9- 
20. Contract: AA551-IA9-9. Supported by: Bureau of Land Manage- 
ment, Anchorage, AK (USA). Alaska Outer Continental Shelf 
Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objective is to determine the distribution, abundance, and 
population density of endangered bowhead and gray whales in the 
Beaufort Sea lease area. Aerial surveys in and about the Beaufort Sea 
lease area will be conducted. The effort to date is one year of data. 
An additional two years of data are necessary to predict the impact 
of oil and gas activity on the bowhead whale population. 
Keywords: beaufort sea; mammals; populations; spatial distribution; 
endangered species. 

54036 Study of Crude Oil Effects to Development Stages of the . 
American Lobster. Ryther, J.H.; Capuzzo, J.M. (Woods Hole Ocean- 
ographic Inst., Woods Hole, MA, 02543). Project number: AA551- 
CT9-5. Contract: AA551-CT9-5. Supported by: Bureau of Land Man- 
agement, New York (USA). New York Outer Continental Shelf 
Office. Funding:.DOI. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (1) examine the long-term chronic 
effects to maturing lobsters previously exposed, as larvae, to differ- 
ent concentrations of crude oil; (2) test the mating, spawning, and 
reproductive success of these animals exposed as planktonic larvae 
to crude oil/sea water mixtures; (3) determine the hatching success 
and larval development of offshore ripe (egg-bearing) female lobsters 
exposed to realistic concentrations (ppM) of soluble crude oil frac- 
tions in seawater; (4) determine the acute toxicity of water soluble 
crude oil fractions to first through fourth-stage lobster larvae utiliz- 
ing newly developed flow-through methodologies; (5) examine and 
define causative factors resulting from exposure to petroleum which 
result in chronic and sublethal effects on maturing lobsters which 
make them vulnerable to predation or disease; (6) examine the 
histologic condition of various life stages of lobsters exposed to low 
level concentrations of water-accommodated crude oil; and (7) es- 
tablish depuration rates for lobsters exposed to water-accommodated 
crude oils in flow-through bioassay experiments. 
Keywords: petroleum; toxicity; lobsters; sensitivity; juveniles. 

54037 Production of a Climatology and Oceanographic Analysis 
of the California Pacific Outer Continental Shelf Region. Williams, R. 
(NOAA, Center for Environmental Assessment Services, Washing- 
ton, DC, 20235). Project number: AA551-IA9-2. Contract: AA551- 
IA9-2. Supported by: Bureau of Land Management, Los Angeles, 
CA (USA). Pacific Outer Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The purpose of this study is to assemble, interpret and sum- 
marize historical meteorological and physical oceanographic data 
necessary to characterize the physiml oceanograhic structure, the 
water quality (as defined by archived nutrient and dissolved oxygen 
data), and the transport of atmospheric and oceanic pollutans in the 
California OCS region. This study includes summaries and analyses 
of government archived and private institution data on water circu- 
lation, climatology, water mass movements, and advection and diffu- 
sion phenomena in the water and atmosphere of the California OCS. 
The results from this study will be used to predict the probable path, 
fate, and impact of spilled oil in ocean and marine area pollutant 
trajectory modeling efforts. This study also supports air quality and 
air pollutant trajectory studies on the California OCS. 
Keywords: california; coastal waters; oceanography; water quality; 
meteorology; pollution; atmospheric chemistry; environmental trans- 
port; water currents; oil spills; forecasting; data compilation; data 
analvsis. 

54038 Ecological Characterization of Central and Northern Cali- 
forinia Coastal Region. Watson, J.  (Fish and Wildlife Service, 500 
NE Multnomah St., Lloyd 500 Bldg., Suite 1692, Portland, OR, 
97232). Project number: AA551-MU9-12. Contract: AA551-MU9-12. 
Supported by: Bureau of Land Management, Los Angeles, CA 
(USA). Pacific Outer Continental Shelf Office. Fundine: DOI. 

3ureau of iand Management, Anchorage, AK (USA). ~ j a s k a  Outer ' kelated energy source: general science(100) R and-D categories: 
Zontinental Shelf Office. Funding: DOI. Ecological effects of pollutants or physical disturbances. 
Related energy source: oil and gas(100) R and D categories: Environ- The objectives of the study are: (1) to obtain and synthesize 
mental effects assessment. environmental and socioeconomic data for the Central and Northern 

Research objective is to develop a safe and reliable system California Coastal Region which identify and describe important 
(tag) for monitoring the movements of whales by field testing two resources, ecological processes, and their interrelationships within 
types of radio tags on gray whales in Baja, California. Tests will the study area; and (2) to provide an analysis of their functional 
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relationship. t h i s  effort will provide an ecosystem-level understand- 
ing of the Central and Northern California Coastal Region emphasiz- 
ing OCS oil and gas, forestry, fisheries, recreation, transportation, 
agriculture, and fish and wildlife resources. The products are an 
ecosystem model, narrative report, an information base and atlas. 
Study information will be used in the decisionmaking process involv- 
ing OCS oil and gas activities off Central and Northern California. 
Keywords. california; baseline ecology; coastal regions; socio-eco- 
nomic factors; environmental impacts; land use; petroleum; natural 
gas; data acquisition; decision making; offshore operations. 

54039 Seabird Nesting and Seasonal Use Survey for the Central 
and Northern California Coastal Region. DeGange, A.R.; Sowls, 
A.L. (Fish and Wildlife Service, 500 NE Multnomah Street, Lloyd 
500 Building, Suite 1692, Portland, OR, 97232). Project number: 
AA55 1-MU9-13. Contract: AA551-MU9-13. Supported by: Bureau of 
Land Management, Los Angeles, CA (USA). Pacific Outer Conti- 
nental Shelf Office. Funding: DOI. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

This study consists of field surveys of seabird nesting and 
seasonal use at selected sites from Pt. Conception north to the 
Oregon/California border. The survey area includes all nesting 
seabird habitats, i.e., coastal headlands and offshore rocks and stacks 
within the above area. The Farallon Islands are not covered because 
this area is and has been studied. The field effort is being accom- 
plished by ground and aerial surveys. The nesting surveys were done 
in the period of April 1979 to August 1979. The seasonal use surveys 
started in September 1979 and will run to March 1980. 
Keywords: california; birds; coastal regions; land use; habitat. 

54040 Geological Hazards Assessment for Proposed Lease Areas 
of Sale 53: Central and Northern California. McCulloch, D.; Greene, 
G.; Rubin, D. (Geological Survey, Pacific-Arctic Branch of Marine 
Geology, 345 Middlefield Road, Menlo Park, CA, 94025). Project 
number: AA551-MU9-19. Contract: AA551-MU9-19. Supported by: 
Bureau of Land Management, Los Angeles, CA (USA). Pacific 
Outer Continental Shelf Office. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The study is designed to gather information needed to fill 
gaps in the geologic data base and to assess by seismic reflection data 
the potential geologic hazards to oil and gas development, consisting 
principally of: tectonic activity; unstable sea floor conditions; active 
bedforms; and other hazards (gas seeps). Some past work off Califor- 
nia has been done. This study will have three seismic reflections 
cruises conducted by the U.S. Geological Survey in Arena/Bodega 
Basins, Outer Santa Cruz Basin and Santa Maria Basin. The three 
surveys have been completed and preliminary maps have been sent 
to the Pacific OCS Office. Final products will consist of seafloor 
geologic map, hazards maps, stability maps, briefings, and interpre- 
tive reports. 
Keywords: natural gas; petroleum; exploration; risk assessment; seis- 
micity; geology; maps; sea bed; california; continental shelf. 

54041 Air Quality Assessment of the Potential Impact of Off- 
shore Oil and Gas Development in Northern and Central California. 
Kahane, S. (Environmental Resources Group, 6380 Wilshire Blvd., 
Los Angeles, CA, 90048). Project number: AA551-CT9-23. Contract: 
AA551-CT9-23. Supported by: Bureau of Land Management, Los 
Angeles, CA (USA). Pacific Outer Continental Shelf Office. Fund- 
ing: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The purpose of this study is to describe and assess the impact 
upon air quality due to primary, secondary, and tertiary effects of 
offshore oil and gas development as proposed in Sale 53. The 
information will reflect existing air quality laws, regulations, and 
statues on a local, State, and Federal level and assess effects of 
proposed offshore lease Sale No. 53. The study will enable BLM to 
evaluate the impact of such development and provide evaluations of 
mitigating requirements or measures to minimize potentially adverse 
impacts. The study shall be done by a review of the literature and 
regulations, air pollution modeling, and agency coordination. 
Keywords: offshore operations; energy source development; enviroh- 
mental impacts; air quality; california; leases. 

54042 Formation Water Dispersion Study. Dickey, T. (Univ. of 
Southern California, Los Angeles, CA). Project number: YNOIO- 
CT9-002. Contract: YN010-CT9-002. Supported by: Bureau of Land 
Management, Los Angeles, CA (USA). Pacific Outer Continental 
Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The Pacific OCS Office awarded a contract on July 1979 to 
Dr. Tom Dickey, University of Southern California, to model the 
dispersion of formation water discharged from an offshore rig. The 
model was completed in September and successful test runs were 
performed. A final report is anticipated in February 1980. 

Keywords: interstitial water; spatial distribution; flow models; off- 
shore sites; drilling rigs; continental shelf; petroleum deposits; water 
pollution. 

54043 Marine Mammal and Seabird Study of Central and North- 
ern California. Dohl, T.  (Univ. of California, Center for Coastal 
Marine Studies, Santa Cruz, CA, 95064). Project number: AA551- 
CT9-33. Contract: AA551-CT9-33. Suooorted bv: Bureau of Land - -  ~. -~ 

Management, L& ~ n ~ e l e s , - C A  (USA~: pacificouter Continental 
Shelf Office. Funding: DOI. 
Related energy source: general science(100) R and D categories: 
Ecological effects of ollutants or physical disturbances. 

The study wilfdetermine the composition, distribution, abun- 
dance, and areas of special biological importance of marine mammals 
and seabirds of central and northern California. The objectives of 
this study are as follows: (1) determine seabird and marine mammal 
species and habitats in the area; (2) determine the distribution and 
abundance of seabird and marine mammal populations in the area; (3) 
determine the seasonal variations of seabird and marine mammal 
populations and habitat use in the area; (4) identify and describe 
areas of special biological importance (e.g., feeding, breeding, and 
haul-out areas); and (5) describe the size, abundance, and location of 
oil slicks observed. 
Keywords: california; coastal waters; mammals; birds; spatial distribu- 
tion; populations; habitat; seasonal variations; oil spills. 

54044 New England OCS Physical Oceanography/Processes. 
Scarlet, R.T. (EG and G, I51 Bear Hill Road, Waltham, MA, 
02154). Project number: CT8-46. Contract: CT8-46. Supported by: 
Bureau of Land Management, New York (USA). New York Outer 
Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This project is a multidisciplinary data collection effort on 
Georges Bank including hydrographic, current, and meteorological 
measurements to: (1) permit an improved capability for predicting 
the immediate or short-term dispersion fate of contaminating sub- 
stances which might be introduced into the environment of Georges 
Bank as the result of offshore hydrocarbon exploration and produc- 
tion; and (2) permit an understanding of the dynamics of the phys- 
ically driven nutrient cycle which makes Georges Bank one of the ' 
most valuable of the world's fishing grounds in order to mitigate the 
affect of hydrocarbon operations on these processes. 
Keywords. north atlantic region; oceanography; georges bank; petro- - 
leum; offshore operations; exploration; baseline ecology; continental ' 
shelf; nutrients. 

54045 Transportation System Impacts: Lower Cook Inlet Sale 60. 
Eakland, P. (Peter Eakland and Associates, P.O. Box 610, Douglas, 3t 
AK, 99824). Project number: AA550-CT6-61. Contract: AA550-CT6- 
61-9CB. Supported by: Bureau of Land Management, Anchorage, 
AK (USA). Alaska Outer Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This study is designed to analyze impacts and changes to 
existing transportation networks resulting from potential OCS petro- 
leum development activities. The study will address impacts to social 
infrastructure and shipping conflicts. Information is needed to evalu- 
ate the burden of development on existing transport networks and to 
assess the severity of space use conflicts, especially those related to 
ocean shipping. 
Keywords: transportation systems; leasing; continental shelf; petro- 
leum deposits; alaska; social impact; economic impact; resource 
development; maritime transport; natural gas deposits. 

54046 Petroleum Development Scenarios: Bering Norton Sale 57. 
Hanley, P.T. (Dames and Moore, 510 L Street, Suite 310, Anchor- 
age, AK, 99501). Project number: AA550-CT6-61. Contract: AA550- 
CT6-61-9CG. Supported by: Bureau of Land Management, Anchor- 
age, AK (USA). Alaska Outer Continental Shelf Office. Funding: 
DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Scenarios describing potential OCS oil and gas development 
events will be developed for estimated potential petroleum resources 
levels and present potential onshore and offshore development activ- 
ities. Technology options will also be considered for their impacts on 
onshore populations and communities. Development scenarios will 
provide an assessment of all activity types and levels associated with 
oil and gas development. The information will then be used in other 
impact studies to allow estimates of impacts on labor, economics, 
social systems, transportation, and burden of use on facilities. 
Keywords: petroleum deposits; resource development; alaska; conti- 
nental shelf; leasing; social impact;'technology assessment; economic 
impact; transportation systems. 

54047 Seafloor Hazards: Northeast Gulf of Alaska. (NOAA, 
Office of Marine Pollution and Monitoring, Boulder, CO. 80303). 
Project number: AA551-IA9-7. Contract: AA551-IA9-7. Supported 
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by: National Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Potential hazards related to surface faulting and sediment 
instability have been identified along the NEGOA shelf. The new 
lease area between Cape Fairweather and Yakutat Bay required one 
more field season of geological reconnaissance surveys to ascertain 
the presence of potential seafloor hazards for use in tract selection. 
Keywords: gulf of alaska; continental shelf; geologic faults; sedi- 
ments; physical properties; hazards. 

' 54048 Marine Birds and Mammals: Northeast Gulf of Alaska. 
(NOAA, Office of Marine Pollution and Monitoring, Boulder, CO, 
80303). Project number: AA551-IA9-7. Contract: AA551-IA9-7. Sup- 
ported by: National Oceanic and Atmospheric Administration, 
Juneau, AK (USA). Bering Sea-Gulf of Alaska Project Office. 
Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

These continuing studies provide information on seasonal 
abundances, distributions, breeding locations, natural histories, and 
habitats of dominant species of marine b i d a n d  mammal species in 
the NEGOA region. This study is designed to identify critical 

. habitats and periods of vulnerability of biota,to OCS activities. This 
information is used for tract selection, stipulation development, and 
other management decisions. The emohasis of the oroeram durine 
F Y  1979 wl l  be on the completion of analyses ~ f ' ~ r & i o u s  
field studies. The only field work will consist of long-term monitor- 
ing of sealion movements and periodic counts of morbid marine 
mammals. 
Keywords: gulf of alaska; birds; mammals; ecology. 

54050 Receptors (Fish, Benthos, Littoral): Northeast Gulf of 
Alaska. (NOAA, Office of Marine Pollution and Monitoring, Boul- 
der, CO, 80303). Project number: AA551-IA9-7. Contract: AA551- 
IA9-7. Supported by: National Oceanic and Atmospheric Administra- 
tion, Juneau, AK (USA). Bering&Sea-Gulf of Alaska Project Office. 
Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

These continuing studies are desinned to furnish information 
on distributions and a6undancei of biota and general features of 
marine communities. This information forms the basis for identifica- 
tion of vulnerable populations and critical habitats which will be 
used in tract selection and subsequent OCS decisions. The emphasis 
of the FY 1979 work will be on the analysis of previous field efforts. 
Keywords: gulf of alaska; aquatic ecosystems; baseline ecology; 
fishes; benthos. 

54051 . Geohazards (Faulting): Kodiak. (NOAA, Office of Marine 
Pollution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Juneau, AK (USA). Bering 
Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Potential geological hazards due to nearsurface faulting and 
sediment instability have been identified ~reviouslv in some areas of 
the Kodiak shelf.-Geological reconnaisssnce sur;eys will continue 
to identify and locate zones of faulting on the Kodiak Shelf. 
Keywords: gulf of alaska; continental shelf; geologic faults; sedi- 
ments; hazards. 

54052 Coastal Oil Spill Vulnerability: Northeast Gulf of Alaska. 
(NOAA, Office of Marine Pollution and Monitoring, Boulder, CO, 
80303). Project number: AA551-IA9-7. Contract: AA551-IA9-7. Sup- 
ported by: National Oceanic and Atmospheric Administration, 
Juneau, AK (USA). Bering Sea-Gulf of Alaska Project Office. 
Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

In this extension of an existing study the potential effects of 
petroleum development on the NEGOA beaches will be qualitative- 
ly determined by the application of the oil spill vulnerability index. 
This impact assessment will be based on.the geological and geomor- 
phological characteristics that were identified for NEGOA beaches 
in the earlier OCSEAP study. This study addresses probable oil 
residence times and the susceptibili!y of beaches to long-term oil spill 
pollution. 
Keywords: gulf of alaska; shores; oil spills; environmental impacts. 

4053 Marine Mammals: Kodiak. (NOAA, Office of Marine 
'ollution and Monitoring, Boulder, CO, 80303). Project number: 

AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, .Juneau, AK (USA). Bering 
Sea-Gulf of Alaska Project 0ffice:Funding: DOI. 
Related energy source: oil and gas(J00) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

In the Kodiak area, sea lions are abundant and these localities 
are also major breeding rookeries, supplying the majority of pups to 
other areas in the Gulf of Alaska. This study is designed to synthe- 
size the large amount of data from previous studies to provide a 
status of knowledge on the distribution and population dynamics of 
.harbor seals and sea lions in the area. Statistics on causes of natural 
mortality of mammals will also be provided. 
Keywords: gulf of alaska; mammals; population dynamics; spatial 
distribution; mortality; statistics. 

54054 Geohazards (Seismicity): Kodiak. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- . 
cal effects of pollutants or physical disturbances. 

Long-term continuous monitoring of seismic and volcanic 
activity is needed to determine risks and to improve capabilities for 
predicting catastrophic events during development in the Kodiak 
sale area. This is especially true in the Kodiak shelf area because of 
its extremely high earthquake potential. Continuation of the basic 
monitoring network in FY 1979 will allow significant improvement 
of the seismic risk analysis, which is needed as input to design 
criteria and for evaluation of development plans. 
Keywords: gulf of alaska; seismicity; volcanism; monitoring. \ 

54055 Commercial Fisheries: Kodiak. (NOAA, Office of Marine 
Pollution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Juneau, AK (USA). Bering 
Sea-,Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

A significant portion of FY 1979 effort will be devoted to 
synthesis of previously collected data. Information from these stud- 
ies will be necessary to formulate lease stipulations and regulations 
to protect areas of abundance, spawning, and larval development of 
important fish and shellfish species, and to minimize resource use 
conflicts with the regional fishing industry. 
Keywords: gulf of alaska; fishing industry; fishes; ecology. 

54056 Marine and Coastal Birds: Kodiak. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, .CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Birds exhibit the most obvious impact from environmental. 
disturbance - physical, biological, or chemical. Much of .the 
OCSEAP biological effort has been to determine the seasonality of 
bird abundance, the influence of marine birds on the coastal ecosys- 
tem, and the reproductive ecology of selected colonies. During the 
final year of this study, the large amount of OCSEAP data will be 
synthesized into, reports on bird distributions and population ecol- 
ogy, and into a population--energetics model. 
Keywords: gulf of alaska; birds; ecology; population dynamics. 

54057 Information Synthesis: Northeast Gulf of Alaska. (NOAA, 
Office of Marine Pollution and Monitoring, Boulder, CO, 80303). 
Project number: AA551-IA9-7. Contract: AA551-IA9-7. Supported 
by: National Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This synthesis effort presents OCSEAP results from NEGOA 
studies to the Department of Interior decisionmakers in an organized 
manner that facilitates its effective use in the OCS oil and gas 
decision process. The presentation includes (1) a series of Lease Area 
Synthesis Reports which contain a complete description of the 
environmental factors affecting oil and gas developments, (2) an 
information base of verified environmental data collected as part of 
OCSEAP and pertinent non-OCSEAP data, (3) an archive of bio- 
logical voucher specimens for future reference, and (4) maps, special 
reports, and visual displays to support environmental impact analy- 
SIS. * 
Keywords: gulf of alaska; data compilation; environment; leases; 
offshore sites; energy source development; environmental impacts; 
maps. 

54058 Seismic Activity: Northeast Gulf of Alaska. (NOAA, 
Office of Marine Pollution and Monitoring, Boulder, CO, 80303). 
Project number: AA551-IA9-7. Contract: AA551-IA9-7. Supported 
by: National Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 
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Long-term continuous monitoring of seismic activity is essen- 
tial for predicting seismic risks and for improving the capability to 
predict catastrophic events during OCS development. Some seismic 
information is already available and the seismic network has been 
established. Continuation of the monitoring network in FY 1979 will 
allow significant improvement of seismic risk analysis for the 
NEGOA region. 
Keywords: gulf of alaska; seismic events; monitoring; risk assessment; 
energy source development; offshore sites. 

54059 Transport: Northeast Gulf of Alaska. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

These continuing studies include (1) direct observations of 
coastal currents and water masses, (2) field observations and numeri- 
cal studies of local winds, and (3) numerical simulations of pollutant 
trajectories which include inputs from the other studies. This study 
will also include a synthesis of earlier field information. 
Keywords: gulf of alaska; coastal waters; water currents; wind; 
pollution; environmental transport; mathematical models. 

54060 Information Synthesis: Kodiak. (NOAA, Office of Marine 
Pollution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Juneau, AK (USA). Bering 
Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This synthesis is designed to present OCSEAP results from 
studies of the Kodiak lease area to the Department of Interior 
decisionmakers in an organized manner that allows its effective use 
in the oil and gas decision process. The presentation includes: (1) a 
series of Lease Area Synthesis Reports, (2) a data base of verified 
environmental information, (3) an archive of biological voucher 
specimens, and (4) maps, special reports, and visual displays to 
support environmental impact analysis. 
Keywords: gulf of alaska; data compilation; leases; offshore sites; 
environment; maps; energy source development; environmental im- 
pacts. 

54061 Spill Trajectories: Kodiak. (NOAA, Office of Marine 
Pollution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Juneau, AK (USA). Bering 
Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Continuing studies on diagnostic modeling and contaminant 
trajectory analysis are designed to define and predict the distribution 
and movement of hydrocarbon contaminants on the sea surface near 
Kodiak. These studies are supplemented by data on local winds. 
Keywords: gulf of alaska; oil spills; environmental transport; math- 
ematical models; wind. 

54062 Oil Spill Trajectory Analysis: Cook Inlet. (NOAA, Office 
of Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The continuing study in Lower Cook Inlet consists of evalua- 
tions of ocean currents and winds to support predictions of oil spill 
trajectories, and a study of ocean bottom sediment transport for use 
in assessment of sea bottom hazards and movements of sediment- 
borne pollutants. In FY 1979, the primary effort will be an analysis 
and intrpretation of FY 1978 field data, identification of data gaps, 
and prediction of trajectories and sediment flux. 
Keywords: gulf of alaska: coastal waters; water currents; wind; 
sediments; environmental transport; oil spills; forecasting. 

54063 Shelf Circulation: Kodiak. (NOAA, Office of Marine Pol- 
lution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Juneau, AK (USA). Bering 
Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Previously collected physical oceanographic data will be 
analyzed and synthesis of this information will be initiated. This 
study will result in a comprehensive description of circulation on the 
Kodiak Shelf and the principal mechanism that govern it. This 
information is necessary to identify residence times of shelf waters, 
describe mechanisms of dispersion of contaminant plumes, and pro- 
vide input to trajectory-simulation modelling. 

Keywords: gulf of alaska; continental shelf; coastal waters; water 
currents; data analysis. 

54064 Information Synthesis: Cook Inlet. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This synthesis effort presents, the results of the OCSEA 
Program for Cook Inlet to the Department of Interior decision- 
makers in an organized manner that facilitates its effective use in the 
oil and gas decision process. The final report includes a series of 
lease area synthesis reports, an information base of verified environ- 
mental data collected as part of the OCSEAP and pertinent non- 
OCSEAP data, an archive of biological voucher specimens, and 
maps, special reports, and visual displays to support environmental 
impact analysis. 
Keywords: gulf of alaska; .offshore sites; leases; data compilation; 
environment; energy source development; environmental impacts; 
maps. 

54065 Effects: Cook Inlet. (NOAA, Office of Marine Pollution 
and Monitoring, Boulder, CO, 80303). Project number: AA551-IA9- 
7. Contract: AA551-IA9-7. Supported by: National Oceanic and 
Atmospheric Administration, Juneau, AK (USA). Bering Sea-Gulf 
of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The English Bay lawsuit required BLM to document petro- 
leum effects on local biota and to minimize the information gaps and 
unquantified threats to the environment which act to delay or stop 
leasing. Only effects studies demonstrate whether the impact of oil 
impinging on key species will be severe enough that (1) tracts should 
be deleted, (2) movement of oil through the area should be prohibit- 
ed or restricted during certain times of the year, and (3) at what 
levels allowable discharges should be set. The study continues 
previous research on the uptake, metabolism, depuration, and suble- 
thal behavioral, respiratory, and histopathological effects of petro- 
leum by ecologically and commercially important species found in 
Cook Inlet, Kodiak, and NEGOA. 
Keywords: gulf of alaska; petroleum; environmental effects; oil spills; 
aquatic organisms; behavior; respiration; pathological changes. 

54066 Receptors (Marine Mammals): Bering Norton. (NOAA, 
Office of Marine Pollution and Monitoring, Boulder, CO, 80303). 
Project number: AA551-IA9-7. Contract: AA551-IA9-7. Supported 
by: National Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Bearded and ringed seals are important species for subsitence 
hunters of the Norton Sound area. These studies provide data 
necessary to predict possible impacts of OCS development on migra- ' 

tion routes and timing, ice habitat dependency and use, natality, 
mortality, growth, population structures, longevity, age-specific re- 
production, and trophodynamics. FY 1979 funding will permit limit- 
ed sampling of seal stomachs taken by native hunters, and synthesis 
and integration of an extensive data base derived during two previ- 
ous years of field work. 
Keywords: bering sea; mammals; energy source development; envi- 
ronmental impacts; ecology. 

54067 Geohazards: Bering Norton. (NOAA, Office of Marine 
Pollution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Juneau, AK (USA). Bering 
Sea-Gulf of Alaska Project Office. Funding: D01. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Complex surface processes in the Yukon-Kuskokwim Delta 
region pose potential hazards to nearshore and onshore develop- 
ment. These hazards include rapidly shifting coastlines and stream 
channels, permafrost, flooding associated with ice breakup, storm- 
surge erosion, and faulting. Sufficient data were collected by the end 
of FY 1978 field season to define the general nature and distribution 
of these hazards. Data analysis and interpretation will be completed 
during FY 1979 to evaluate hazards to siting of facilities. 
Keywords: gulf of alaska; offshore sites; hazards; evaluation; site 
selection; geologic faults; ice; erosion; floods; data analysis; energy 
source development. 

54068 Transport of Pollutant: Bristol Bay. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
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Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Information is needed for the prediction of coastal currents, 
the trajectories of potential oil spills in both open water and under 
winter ice cover, and for the design of future studies. The projects 
included in this continuing study were designed to satisfy these 
objectives. The results of field studies are being synthesized in FY 
1979 and are providing seasonal circulation patterns and input data 
for a high~resolution numerical transport model designed to predict 
pollutant trajectories and dispersion. 
Keywords: gulf of alaska; coastal waters; water currents; oil spills; 
environmental transport; mathematical models; data analysis. 

54069 Receptors (Birds): Bering Norton. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Norton Sound supports large populations of sea birds which 
are an integral part of the ecology of the area and are greatly 
influenced by sea ice conditions. They are also very sensitive to 
disturbance and habitat alterations which could accomvanv OCS oil 
and gas development. Considerable data on their popuiation dynam- 
ics have been collected by earlier OCSEAP studies and by other 
groups and agencies. FY 1979 funding will permit investigators to 
analyze, interpret, and synthesize the existing information and data 
and will provide selected field studies to supply additional data. 
Keywords: bering 'sea; birds; ecology; population dynamics; data 
analysis. 

54070 Vulnerable Populations/Key Species: Beaufort Sea. 
(NOAA, Office of Marine Pollution and Monitoring, Boulder, CO, 
80303). Project number: AA551-IA9-7. Contract: AA551-IA9-7. Sup- 
ported by: National Oceanic and Atmospheric Administration, Fair- 
banks, AK (USA). Arctic Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Field work during the past years has provided a survey of the 
distribution, abundance, habitats and feeding dependencies of key 
mammals, birds, benthos, fish, and plankton. This FY 1979 effort is a 
synthesis of previous stlldies. The impact of accidents caused by 
offshore petroleum development will be evaluated in terms of its 
impacts upon these key biological species, particularly those vulner- 
able to such accidents. 
Keywords: beaufort sea; baseline ecology; habitat; spatial distribution; 
populations; birds; mammals; benthos; fishes; plankton; oil spills; 
environmental impacts. 

Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. - 

'. Assessment of a barrier island-lagoon ecosystem's response to 
offshore oil development is the purpose of this study. Final data 
analysis and synthesis of the study will be completed during this final 
year of this study. By demonstrating interrelationships between 
biological and physical processes in a typical arctic barrier island- 
lagoon ecosystem, this project is assessing the total impact of dis- 
turbance of this system by offshore oil development. 
Keywords: beaufort sea; offshore operations; energy source develop- 
ment; environmental impacts; shores; aquatic ecosystems. 

54074 Alaska OCS Environmental Studies Program: Logistics 
and Management. (NOAA, Office of Marine Pollution and Monitor- 
ing, Boulder, CO, 80303). Project number: AA551-IA9-7. Contract: 
AA551-IA9-7. Supported by: National Oceanic and Atmospheric 
Administration, Juneau, AK (USA). Bering Sea-Gulf of Alaska 
Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutonts or physical disturbalices. 

Management and logistics costs are determined for those 
studies that were conducted by NOAA for BLM. 
Keywords: continental shelf; alaska; management; environment; base- 
line ecology. 

54075 Oil--Ice Interactions: Beaufort Sea. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

. Oil spilled in the Arctic will be contained, dispersed, and 
transported for 9 to 10 months each year by sea ice. Oil cleanup in 
sea ice is presently not possible because no suitable technology exists, 
either to detect the oil remotely under the ice or to remove it 
effectively. These studies provide information on oil behavior and 
trajectories in ice. 
Keywords: oil spills; arctic regions; spatial distribution; environmen-. 
tal transport; water pollution; trajectories; ice. 

54076 Spilled Oil Research Teams. (NOAA, Office of Marine 
Pollution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Juneau, AK (USA). Bering 
Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This continuing effort (1) identifies research needs that can be 
satisfied at the time of a svil-1 of  opvortunity; (2) provides for the - .  . . . 
experimental design and lo&stics (3) trains a small group of 

54071 Hnznrds: Beaufort Sea. Officc scientists and technicians in these specialized field operations; and (4) 
Marine ~ollution and Monitoring, Boulder, COP 80303). Project supports a limited amount of field activities in the event of a spill. 
number: ~ ~ 5 5 1 - 1 ~ 9 - 7 .  Contract: AA551-IA9-7. Supported by: Na- Emphasis is.placed on spills in the Alaskan OCS or analogous cold- 
tional Oceanic and Atmospheric Administration, Fairbanks, AK water environments, 
(USA). Arctic Project Office. Funding: DOI. Keywords: oil spills; information needs; experiment planning; profes- 
Related energy source: oil and gas(l00) R and D categories: Ecologi- sional personnel; alaska; continental shelf; arctic regions; research 
cal effects of pollutants or physical disturbances. programs; water pollution control. 

Durine the second vear of this continuine studv. sediment 
regimes, sedhent transPo; and coastal changes-due id sediment 
erosion and deposition are being investigated in relation to hazards 
and pollution transport. The sediment regime of the seafloor is 
important in both biological and physical processes. It also deter- . 
mines the geotechnical properties of the substrate which is subject to 
erosion and deposition. 
Keywords: beaufort sea; shores; geomorphology; sediments; environ- 
mental transport; erosion; sedimentation. 

54072 Effects: Beaufort Sea. (NOAA, Office of Marine Pollu- 
tion and Monitoring, Boulder, CO, 80303). Project number: AA551- 
IA9-7. Contract: AA551-IA9-7. Supported by: National Oceanic and 
Atmospheric Administration, Fairbanks, AK (USA). Arctic Project 
Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Environmental effects studies indicate whether the impact of 
oil on key species will be severe enough (1) that tracts should be 
deleted, (2) movement of oil through the area should be prohibited 
or restricted during certain times of the year, and/or (3) at what 
level regulations regarding pollutant discharges should be estab- 
lished. 
Keywords: prudhoe bay; beaufort sea; petroleum; oil spills; water 
pollution; toxicity; environmental impacts; decision making. 

54073 Lagoon Ecosystem Analysis: Beaufort Sea. (NOAA, 
Office of Marine Pollution and Monitoring, Boulder, CO, 80303). 
Project number: AA551-IA9-7. Contract: AA551-IA9-7. Supported 
by: National Oceanic and Atmo~pheric Administration, Fairbanks, 
AK (USA). Arctic Project Office. Funding: DOI. 

54077 Receptors (Marine Birds): Aleutians. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Froject Office. Fundint DO!. 
Related energy source: oil and gas(100) H and D categories: cologl- 
cal effects of pollutants or physical disturbances. 

A very extensive data base has resulted from OCSEAP 
studies on seasonal distribution and abundance of marine birds. Data 
are currently being synthesized to provide final documents and an 
atlas describing major nesting areas, breeding colonies, and foraging 
areas of principal bird species in the Gulf of Alaska and the eastern 
Bering Sea. Current synthesis efforts incorporate information on 
marine birds in the Aleutian area. 
Keywords: aleutian islands; birds; ecology; spatial distribution; data 
analysis. 

54078 Information Synthesis: Aleutians. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO. 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Bering Sea-Gulf of Alaska Project Office. Funding. DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This syntheis presents the results of the OCSEA Program on 
the Aleutians to the Department of Interior decisionmakers in an 
organized manner that allows its effective use in the oil and gas 
decisionmaking process. The synthesis includes (1) a series of Lease 
Area Synthesis Reports for each lease area, (2) a data base of verified 
environmental information collected as part of the OCSEAP and 
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pertinent nor)-OCSEAP data, (3) an archive of biological voucher 
specimens, apd (4) maps; special reports, and visual displaysato 
support environmental impact analysis. I ,  
Keywords: aleutian islands; offshore sites; leases; environment; data 
compilation; 'energy source development; environmental impacts. 

54079 Physical Oceanography: Aleutians. (NOAA, Office of 
Marine Pollljtion and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Juneau, AK 
(USA). Beriig Sea-Gulf of Alaska Project Office. Funding: .DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

A limlted amount of physical oceanography data has been 
obtained in this area to assess water transport and mixing processes 
as related to probable contaminant distribution. Synthesis of this data 
is planned in FY 1979 to design contaminant transport studies in the 
future when required. Synthesis of Aleutian data will also be used to 
evaluate the distribution and dispersion of contaminants transported 
by currents from other Gulf of Alaska lease areas. 
Keywords: aleutian islands; oceanography; data analysis. 

54080 Chemistry Quality Assurance. (NOAA, Office of Marine 
Pollution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Juneau, AK (USA). Bering 
Sea-Gulf of Alaska Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This continuing study is designed to: (1) provide interlabora- 
tory comparison of analytical techniques for heavy hydrocarbons; 
(2) establish the level of confidence to be placed on reported data; 
(3) provide a .framework for documenting improvements in method- 
oloav: and (4) verifv the utilitv of new analvtical methods. This 
stu&' is a prerequi;ite to effective field hy&ocarbon chemistry 
programs an4 to studies of the effects of petroleum on biota. The 
study supports the entire BLM chemistry effort. 
Keywords: hydrocarbons; chemical analysis; quality control; chemis- 
try. 

54081 Sea Ice Hazards: Beaufort Sea. (NOAA, Office of Marine 
Pollution and Monitoring, Boulder, CO, 80303). Project number: 
AA551-IA9-7. Contract: AA551-IA9-7. Supported by: National Oce- 
anic and Atmospheric Administration, Fairbanks, AK (USA). Arctic 
Project.Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Analysis of data collected on shorefast ice movement during 
the last two winter seasons will be analyzed as part of this study. 
Data collection on the mechanisms by which ice can be deformed 
into ridges and hummocks will continue. The ability to predict the 
average and worst possible occurrence of ridging in the nearshore 
area is significant to the location of pipeline landfalls and nearshore 
structures. Field studies will continue to define the strength proper- 
ties of sea ice. These data, when synthesized, are needed to predict 
the stresses which moving ice can exert against fixed structures. 
Keywords: beaufort sea; ice; shores; environmental transport; me- 
chanical properties. 

54082 Damage Function Assessment Utilizing Monte Carlo Tech- 
niques. Watkins, E. (Pacific Consultants, 2020 K St. NW, Suite 410, 
Washington, DC, 20006). Project number: AA551-IA9-7. Contract: 
AA551-CT9-28. Supported by: Bureau of Land Management, Wash- 
ington, D C  (USA). Div. of Offshore Resources. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This is the first phase of a multi-phase study analyzing the 
direct economic effects of oil spills on commercial fisheries. The first 
phase will determine the practicability of using existing information 
to assess these effects via Monte Carlo simulation techniques. Work 
tasks include a literature review, detailed review of existing models 
and a priority ranking of these models. The final report will be 
available in July 1980. 
Keywords: oil spills; economic impact; fishing industry; monte carlo 
method; simulation; petroleum. 

resident biota and sediments were taken at carefully selected stations 
around twenty platforms and four control sites. 
Keywords: gulf of mexico; offshore platforms; ecnlngy; water pollu- 
tion; petroleum; environmental effects. 

54084 . South Atlantic OCS Area Living Marine Resources Study. 
Van Dolah, R.F. (Marine Resources Research Inst., P.O. Box 12559, 
Charleston, SC, 29412). Project number: AA551-CT9-7. Contract: 
AA551-CT9-27. Supported by: Columbia Univ., New York (USA). 
Dept. of Mathematical Statistics. Funding: DOI. 
Related energy sourcc: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objectives of this study are to: (1) determine the potential 
for impact (both detrimental and beneficial) by OCS oil and gas 
offshore activities on live bottom habitats and communities, with 
emphasis on fishery resources; and (2) characterize the habitats and 
associated biologic communities at the selected study sites. A total of 
nine live bottom areas has been selected for study during two 
seasons: winter (January/February) and summer (August/Septem- 
ber). Field sampling and laboratory analysis efforts will be per- 
formed for a variety of biological, hydrographic, and physical habi- 
tat parameters, including: (1) meteorological observations; (2) salin- 
ity, temperature, dissolved oxygen, transmissivity, and illumination 
with depth; (3) characterization of physical live bottom habitat; and 
(4) assessments of epifaunal, macroalgal, and associated ichthyo- 
faunal communities. Major data interpretation and synthesis tasks 
include: (1) characterizations of the individual study sites; (2) inter- 
site comparisons and general characterizations of live bottom areas; 
(3) assessment of the potential for impact or enhancement of live 
bottom areas as a result of OCS oil and gas activities; (4) evaluations 
of methods used; and (5) recommendations for future studies. 
Keywords: continental shelf; fishing industry; offshore operations; 
exploration; petroleum industry; natural gas industry; environmental 
impacts; fishes; habitat; southeast region. , 

54085 South Atlantic and Gulf of Mexico Pilot Study of the 
Seasonal Distribution and Abundance of Marine Birds, Mammals, 
Turtles, and the Endangered Manatee. Smith. D.M. (Fish and Wild- 
life Service, National Coastal Ecosystems Team, NASA/Slidell 
Computer Complex, Slidell, LA, 70458). Project number: AA551- 
MU9-18. Contract: AA551-MU9-18. Supported by: Bureau of Land 
Management, New Orleans, LA (USA). New Orleans Outer Conti- 
nental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or hysical disturbances. 

The objectives of tiis study are to: (I) obtain and synthesize 
available data and literature about marine mammals, turtles, and 
manatees in the entire Gulf of Mexico and South Atlantic OCS 
Areas; (2) identify and describe areas of special biological signifi- 
cance; (3) develop software for analysis and archival of field data; (4) 
develop a comprehensive study plan for expanding the field studies 
from the initial study areas to the areas from Cape Hatteras, NC, 
around the southern tip of Florida and westward along the OCS to 
Brownsville, TX; and (5) collect and analyze field data about mana- 
tee in two areas (from Tarpon Springs, FI, south to Cape Sable, FL, 
and from Matagorda Island, TX, south to Brownsville, TX). The 
approach of this study includes synthesis of available information 
and conduct of aerial and shipboard inventories. 
Keywords: atlantic ocean: gulf of mexico: birds: mammals: turtles: 
manatees; spatial distributio;; data compilation; data analysis; endan: 
gered species. 

54086 Marine Habitat Mapping and Pipeline Hazard Assessment 
of the South Atlantic OCS. Popenoe, P. (Geological Survey, Office 
of Marine Geology, Woods Hole, MA, 02543). Project number: 
AA551-MU9-8. Contract: AA551-MU9-8. Supported by: Bureau of 
Land Management, New Orleans, LA (USA). New Orleans Outer 
Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objectives of this study are to determine: (1) the types of 
geologic features that exist on the Southeast Georgia Embayment, 
(2) those features which are sensitive biologic areas, and (3) whether 
any of the features could constitute a hazard to production, pipeline 
transportation, or installation of barge-loading facilities. Geophysical 
and bathvmetric survevs utilizine side-scan sonar. hieh resolution - . . - . . - . . 
seismic &flection system (~nibgom),  precision depthu render (3.5 54083 . Central Gulf of Mexico Ecological Study of Petroleum k ~ ~ )  and towed underwater are conducted, 

~roduction Platforms. Bedinger, C.A. (Southwest Research. Inst.3 Keywords: atlantic ocean; coastal regions;,georgia; geology; hazards; 3600 Yoakum Blvd., Houston, TX, 77006). Project number: AA551- offshore operations, 
CT8-17. Contract: AA551-CT8-17. Suooorted bv: Bureau of Land 
Management, New Orleans, LA (usA~.. New 0;leans Outer Conti- 
nental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objectives are to investigate the long-term fate and 
persistence of petroleum related contaminants around platforms with 
varying durations and production histories. In addition, the artificial 
reef phenomena around these platforms was studied. Samples of 

54087 Application of a Coastal Circulation Model to the Soutt 
Atlantic OCS. Herring, H.J. (Dynalysis of Princeton, 20 Nassat 
Street, Princeton, NJ, 08540). Project number: AA551-CT9-32. Con 
tract: AA551-CT9-32. Supported by: Bureau of Land Management, 
New Orleans, LA (USA). New Orleans Outer Continental Shelf 
Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 
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The objectives of this effort are to: (1) adapt the model 
specified by the BLM to the South Atlantic OCS region; (2) test the 
model with appropriate existing data; (3) document the model for 
the BLM's use; (4) provide recommendations f0.r type, quantity, and 
quality of additional data needed to improve the model's effective- 
ness; and (5) provide quantitative values of the seasonal .surface 
circulation for use in the Department of Interior oil spill risk analysis 
model. T h e  approach to achieving those objectives consists of three 
phases: model preparation, data base assembly and formatting, and 
test runs, evaluation, and model revision. The  principal products will 
be a magnetic tape with all computer codes including the mainpro- 
gram, subroutines and procedures, and a final report which will be 
primarily dedicated to a step-by-step description of the use of the 
model (a user's manual). 
Keywords: atlantic ocean; coastal waters; water currents; mathemat- 
ical models; surface waters. 

54088 Archiving and Curating of 'Bureau of Land Management 
OCS Biological Specimens by Smithsonian Institution. Jones, M.L. 
(Smithsonian Inst., National Museum of Natural. History, Washing- 
ton, DC, 20560). Project number: AA551-CT9-37. Contract: AA551- 
CT9-37. Supported by: Bureau of Land Management, Washington, 
D C  (USA). Funding: DOI. 11 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants o r  physical di~turbances. 

Through this contract the Smithsonian Institution, National 
Museum of Natural History will archive and curate voucher and 
other biological specimens from the Bureau of Land Management's 
(BLM) Outer Continental Shelf (OCS) Environmental Studies Pro- 
gram. The Smithsonian will make these specimens part of its collec- 
tion and will manage them in accordance. with its standards (of 
specimen management. T o  date, all biological specimens collected 
under the BLM South Atlantic O C S  Benchmark Program have been 
submitted to the Smithsonian. The  Smithsonian will report to BLM 
semiannually on its progress in archiving the OCS biological speci- 
mens. 
Keywords: plants; animals; inventories; continental shelf; baseline 
ecology; classification; aquatic ecosystems; southeast region. 

54089 South Atlantic OCS Physical Oceanographic Data Collec- 
tion. Saunders, G.  (DOE, MS E-201, Germantown, MD,  20545). 
Projett number: AA551-IA9-24. Contract: AA551-IA9-24. Supported 
by: Bureau of Land Management, New Orleans, L A  (USA). New 
Orleans Outer Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants o r  physical disturbances. 

The  purpose of this interagency agreement is to provide ship 
support for'the collection of physical oceanographic data on joint 
Bureau of Land Manaaement (BLMI--Department of Enerav (DOE)  
cruises in 1980. This erfort is $armed for ihe winter--sprin&&iod d 
1980 and is called the Georgia Bight Experiment I (GABEX I). 
Keywords: continental shelf; southeast region; atlantic ocean; ocean- 
ography; baseline ecology; georgia. 

54090 Northern Gulf of Mexico Topographic Features Study. 
Rezak, R.E.; Bright, T.J .  (Texas A and M Univ., Research Founda- 
tion, College Station, TX,  77843). Project number: AA551-CT8-35. 
Contract: AA551-CT8-35. Supported by: Bureau of Land Manage- 
ment, New Orleans, L A  (USA). New Orleans Outer Continental 
Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants o r  physical disturbances. 

T h e  fourth year of this continuing study includes a field 
survey to monitor effects of OCS development on features of high 
ecological value and to determine if other currently unexamined 
features have equivalent ecological value. Although monitoring of 
the East Flower Garden Bank has been conducted for 3 years, more 
O C S  development is expected in the vicinity of this site. Results 
from this study will be available by December 1979 and will be used 
in development plan approval, marine sanctuary decisions, and 
NPDES permitting. Sales affected include 45, 51, 58, 58A, 62, 65, 
and 66. 
Keywords: gulf of mexico; topography; offshore sites; energy source 
development; environmental impacts; monitoring. 

54091 Mississippi Deltaic Plain Ecologic'al Characterization. 
Johnston, J.B. (Fish and Wildlife Service, 1010 Gause Blvd., Slidell, 
LA, 70458). Project number: AA551-MU8-28. Contract: AA551- 
MU8-28. Supported by: Bureau of Land Management, New Orleans, 
L A  (USA). New Orleans Outer Continental Shelf Office. Funding: 
DOI. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The  objectives of this study, which primarily synthesizes 
existing information, are to: (I) provide an ecological description of 
the area for comprehensive coastal resource use planning; (2) devel- 
o p  tools for environmental assessment and gather information for 
environmental impact analysis; (3) identify information gaps and 
research priorities; and (4) provide an assessment of the state of 

,knowledge for this particularly rich and. diverse ecosystem, which 
  may be affected by O C S  petroleum development. .. 

Keywords: mississippi river; gulf of mexico; louisiana; coastal regions; 
ecology; land use; planning; energy source development; environ- 
mental impacts; offshore sites. 

54092 Identification of Benthic Polychaetous Annelids from the 
Gulf of Mexico. Vittor, B.A. (Barry A. Vittor and Associates, 8100 
Cottage Hill Road, Mobile, AL, 36609). Project number: AA551- 
CT9-35. Contract: AA551-CT9-35. Supported by: Bureau of Land 
Management, New Orleans, L A  (USA). New Orleans Outer Conti- 
nental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Monitoring of impacts of existing and future oil exploration 
activities in the Gulf of Mexico should rely heavily on aPutidance 
and diversity of benthic polychaetous annelids. Previous studies 
(MAFLA and West Texas) have stressed the importan6e of the 
polychaetes as indicators of possible habitat changes. The proposed 
study will standardize identification of polychaetes for the Ciulf of' 
Mexico so that future monitoring can be based upon adequate 
taxonomic data. The  principal product of this program will be a key 
to the polychaetes of the Gulf of Mexico. 
Keywords: gulf of mexico; benthos; taxonomy; biological indicators. 

54093 Sabine Area Cultural Resources Evaluation. Ruppe, R. 
(Arizona State Univ., Tempe, AZ,  85200). Supported by: Bureau of 
Land Management, New Orleans, L A  (USA). New Orleans Outer 
Continental Shelf Office. Funding: DOI. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants o r  physical disturbances. 

The  objective of this study is to establish broad probability 
zones for the existence of submerged archaeological and historical 
cultural resources on the OCS. The intent is to further refine those 
broad probability zones based on existing geophysical survey data. 
Expected products are seminars by qualified marine archaeologists 
on the location of these resources, an assessment of the ability of the 
oresent survev techniaues to  detect these resources, and an assess- 
ment of the -efficacy' of present lease stipulations in preventing 
damage to these resources by O C S  oil and gas operations. 
Keywords: archaeological sites; continental shelf; cultural resources; 
geophysical surveys; gulf of mexico; probability. 

54094 Biogeochemistry of Petroleum Components at the Sedi- 
ment--Water Interface. Farrington, J. (Woods Hole Oceanographic 
Institution. Woods Hole. MA. 02543). Proiect number: IA7-20. Con- 
tract: 1~7- '20.  Supported'by: h r e a u  df ~ a n h  Management, Washing- 
ton, D C  (USA). Funding: DOI; DOE.  
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

Research is orienred towards elucidation of the following 
mechanisms in the distribution of hydrocarbons in sediments: diffu- 
sion between pore waters and overlying waters, physical mixing of 
water and sediment, and biological activities. A prototype chamber 
for benthic biogeochemistry research was fabricated in 1977 and has 
been used in the laboratory and marine environment. Through the 
use of the chamber, parameters including current velocity, hydrocar- 
bon concentration, sediment type, type and number of organisms can 
be controlled and varied to determine their effect on hydrocarbon 
distributions. In situ and laboratory experiments have been'complet- 
ed and preliminary results indicate that the polychaete Nepthys 
accumulated greater amounts of higher molecular weight hydrocar- 
bons (e.g. pyrene) relative to the lower molecular weight bydrocar- 
bons (e.g. fluorene). Narrative progress reports are scheduled for 
April of each year. 
Keywords: sediments; water chemistry; oceanography; petroleum; 
hydrocarbons. 

54095 Distribution and Fate of Biogenic and Petroleum Derived 
Substances in Marine Sediments. Kaplan, I.R. (Univ. of California, 
Inst. of Geophysics and Planetary Physics, Los Angeles, CA, 90024). 
Project number: 1A6-34. Contract: EY-76-3-03-0034. Supported by: 
Bureau of Land Management, Washington, D C  (USA). Funding: 
DOI; DOE.  
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

This program is intended to investigate and characterize the 
distribution and stability of organic and inorganic pollutants on the 
California outer continental shelf and nearshore. Hydrocarbons, 
pesticide, and trace metal analyses are performed on sedirpent sam- 
ples collected in unpolluted areas and compared with those'collected 
in polluted areas. Concentrations and speciation will be interpreted 
to determine transformation mechanisms. The  distribution and types 
of hydrocarbons will be compared in the continental shelf, slope and 
rise sediments to determine the mechanism by which hydrocarbons 
may be transported from the O C S  to deep water. The long term 
contamination of Southern California OCS sediments by petroleum 
has been confirmed using the presence of a series of extended 
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triterpanes-hopanes. Annual reports are available in June of ea$ 
vear. ,.. 
Keywords: petroleum; environmental transport; sediments; continen- 
tal shelf; california: hydrocarbons; metals; wsticides; mathematical - - - .  
models. 

54096 Commercial Fishing Industries Impacts Lower Cook Inlet 
Sale 60. Terry, J. (Univ. of Alaska, Fairbanks, AK, 99701). Project 
number: CT6-61. Contract: AA55O-CT6-61-9CE. Supported by: 
Bureau of Land Management, Anchorage, AK (USA). Alaska Outer 
Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

This extended study is designed to analyze impacts and 
changes in the fishing industries resulting from potential OCS devel- 
opment and to assess the linkages and potential conflicts between the 
fishing industry and the oil industry. Fishing is a major industry in 
Alaska, and information from this study is needed to assess the 
impacts of OCS development on the fishing industries, competition 
for labor, wage effects, and employment levels. 
Keywords: fishing industry; petroleum industry; environmental im- 
Dacts: alaska: economic im~act .  

54097 Sociocultural Impacts: Lower Cook Inlet Sale 60. Braund, 
S.R. (Stephen R. Braund, 2658 Northrup Place, Anchorage, AK, 
99504). Project number: AA550-CT6-61-9CD. Contract: AA550- 
CT6-61-9CD. Supported by: Bureau of Land Management, Anchor- 
age, AK (USA). Alaska Outer Continental Shelf Office. Funding: 
DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

This study is designed to analyze potential impacts and 
changes in the social organizations of the predominantly native 
communities and to develop an understanding of the social system 
linkages between these communties and higher levels of government. 
Information is needed to assess effects of OCS exploration and 
development on native populations and their life styles and to 
estimate impacts of OCS activities on the stability of small non- 
native communities. 
Keywords: alaska; offshore sites; continental shelf; leasing; petroleum 
deposits; communities; social impact; human populations; eskimos; 
life styles. 

54098 Local Socioeconomic Systems Impacts: Bering Norton Sale 
57. Ender, R.L. (Policy Analysts Ltd., 5139 East 42nd Avenue, 
Anchorage, AK, 99504). Project number: C76-61. Contract: AA-550- 
CT6-61-9CH. Supported by: Bureau of Land Management, Anchor- 
age, AK (USA). Alaska Outer Continental Shelf Office. Funding: 
DOT. 
~ e i i t e d  energy souree: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

This one-year field and synthesis study is designed to analyze 
the impacts and chanees from OCS activities on community infra- 
structures such as util~ties, housing, and other services. Information 
is needed to evaluate the increased burden of development on local 
availability of social service facilities, housing, and utilities. 
Keywords. petroleum deposits; natural gas deposits; alaska; economic 
impact; social impact; communities; public utilities; houses; leases. 

54099 Socioeconomic Impacts on Anchorage: Bering Norton Sale 
57. Ender, R.L. (Policy Analysts Ltd., 5139 East 42nd Avenue, 
Anchorage, AK, 99504). Project number: CT6-61. Contract: AA-550- 
CT6-61-9CF. Supported by: Bureau of Land Management, Anchor- 
age, AK (USA). Alaska Outer Continental Shelf Office. Funding: 
DOI. 
~ e k t e d  energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The purpose of this study is to estimate the potential changes 
in economic activity and structure, social systems, and manmade 
physical systems in Anchorage as a result of the proposed Bering 
Norton OCS lease sale. The information will be used to assess the 
demographic, economic, and fiscal effects on Anchorage of the 
leasing proposal. 
Keywords: petroleum deposits; natural gas deposits; alaska; socio- 
economic factors; human populations; leases. 

54100 Local Sociocultural Systems Impacts: Bering Norton Sale 
57. Ellanna, L.J. (Linda Ellanna, P.O. Box 1538, Nome, AK, 99762): 
Project numkr: AA550-CT6-61-9C.J. Contract: AA550-CT6-61-9CJ. 
Supported by: Bureau of Land Management, Anchorage, AK (USA). 
Alaska Outer Continental Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
menta1,transport and conversion of pol!utants. 

This one-year study is designed to analyze potential impacts 
and changes in the social organization of the predominantly native 
communities in the Norton Sound area and to assess the social 
system linkages between these communities and higher levels of 
government. Information is needed to evaluate effects of exploration 

and development on native populations and their life styles as well as 
to estimate impacts on the stability of small white communities. 
Keywords: alaska; continental shelf; petroleum deposits; leasing; eski- 
mos; social impact; communities; social services; local government; 
state government; exploration; resource development; life styles. 

54101 Transportation System Impacts: Bering Norton Sale 57. 
Schmidt, R.W. (Peat, Marwick, Mitchell and Co., 601 West 5th 
Avenue, Anchorage, AK, 99501). Project number: AA550-CT6-61- 
9CB. Contract: AA550-CT6-61-9CB. Supported by: Bureau of Land 
Management, Anchorage, AK (USA). Alaska Outer Continental 
Shelf Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

This study is designed to analyze the impacts and changes to 
existing transportation networks resulting from potential OCS devel- 
opment. The gudy ,will also address impacts to social infrastructure 
and shipping conflicts. The information is needed to evaluate the 
burden of development on the existing transport network and to 
assess the severity of space-use conflicts, especially those related to 
ocean shipping. 
Keywords: trans~ortation svstems: economic im~act:  continental 
shdf; alaska; p&roleum deposits;' resource deveiopment; leasing; 
maritime transport. 

54102 Commercial Fishing Industries Impacts: Bering Norton 
Sale 57. Terry, J. (Univ. of Alaska, Fairbanks, AK, 99701). Contract: 
AA550-CT6-61-9CK. Supported by: Bureau of Land Management, 
Anchorage, AK (USA). Alaska Outer Continental Shelf Office. 
Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

Fishing is a major industry in Norton Sound. The extension of 
this existing study is designed to assess potential changes in the 
fishing industries resulting from OCS development and to define the 
linkages and potential conflicts between the fishing industries and the 
oil industry. The information is needed to assess the impact of OCS 
development on the fishing industries, competition for labor, wage 
effects, and employment levels. 
Keywords: fishing industry; economic impact; leasing; continental 
shelf; petroleum deposits; offshore sites; alaska; competition. 

54103 Information Synthesis: Chukchi Sea. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Fairbanks, AK 
(USA). Arctic Project Office. Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

This synthesis presents the results of the OCSEA Program on 
the Chukchi Sea to the Department of the Interior decisionmakers in 
an organized manner that allows its effective use in the oil and gas 
decision process. This synthesis includes: (1) a series of Lease Area 
Synthesis Reports, (2) a data base of verified environmental informa- 
tion, (3) an archive of biological voucher specimens, and (4) special 
reports and visual displays to support environmental impact analysis. 
Keywords: petroleum industry; natural gas industry; decision making; 
leasing; environmental impacts; seas; land use. 

54104 Oil-Ice Interactions: Chukchi Sea. (NOAA, Office of 
Marine Pollution and Monitoring, Boulder, CO, 80303). Project 
number: AA551-IA9-7. Contract: AA551-IA9-7. Supported by: Na- 
tional Oceanic and Atmospheric Administration, Fairbanks, AK 
(USA). Arctic Project Ofice. Funding: DOI. 
Related energy source: oil and gns(100) R and D cntcgorics: Environ- 
mental transport and conversion of pollutants. 

Oil spilled in the Arctic will be contained, dispersed, and 
transported for 9 to 10 months each year by sea ice. Oil cleanup in 
sea ice is presently not possible because no suitable technology exists, 
either to detect the oil remotely under the ice or to remove it 
effectively once it is detected. The behavior of oil spilled in or under 
ice is generally unknown. This continuing study provides tentative 
information on the transport of ice and any spilled oil through 
Bering Strait and compliments the oil-ice program in the Beaufort 
Sea. 
Keywords: oil spills; arctic regions; cleaning; beaufort sea; environ- 
mental impacts. 

55000 Ecological-Limnological Impact of Pumped Storage. La 
Bounty, J.F. (Water and Power Resources Service, Denver Federal 
Center, P.O. Box 25007, Denver, CO, 80225). Project number: DR- 
331. Supported by: Water and Power Resources Service, Denver, 
CO (USA). Funding: DOI. 
Related energy source: hydroelectric(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective is to deterime ecological impact of pumped- 
storage on Twin Lakes, includng Lake Trout Fishery. Data are 
collected at Twin Lakes before operation and will be collected after 
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operation begins. The expected product will be data and reports, 
some of which will be applicable to other pumped-storage projects. 
Keywords: colorado; lakes; pumped storage power plants; limnology; 
baseline ecology; aquatic ecosystems; environmental impacts; fishing 
industry. 

56000 Effect of Water Pollution Control ~ e ~ u l a t i o n s  on Input 
Substitution Elasticities in Electric Power Production. Deyak, T.A. 
(Auburn Univ., Dept. of Economics, Auburn, AL, 36830). Contract: 
A-062-ALA. Supported by: Office of Water Research and Technol- 
ogy, Washington, DC (USA). Funding: DOI. 
Related energy source: hydroelectric(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives of this study are to obtain an empirical de- 
scription of electric power production and to determine the impact 
of water quality regulations on electric power generation and their 
effect on higher costs and output prices. The approach was to: (1) 
estimate transcendental logarithmic cost functions; (2) determine 
cffects of water pollution control regulations on input substitution 
elasticities; (3) calculate relevant input substitution elasticities; (4) 
disseminate results of research in water pollution control and regula- 
tory personnel; and (5) provide information in journals regarding 
efficiency and economic consequence of water pollution control. 
Keywords: power generation; pollution regulations; cost; water pol- 
lution control; thermal power plants; water quality. 

56001 Economic Consequences of Allocating Groundwater to 
Competing Interests in the Santa Cruz Basin, Pima County, Arizona. 
Wade, J.C. (Univ. of Arizona, School of Agriculture, Tucson, AZ, 
85721). Contract: A-087-ARIZ. Supported by: Office of Water Re- 
search and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to evaluate short- and long-run economic 
consequences of using groundwater in the Santa Cruz Basin where 
demands for supplies are competitive. The approach i? to: (1) collect 
data to assess consequences of using Basin water and Tucson's 
sewage treatment plant effluent for agriculture, mining, municipal, 
and domestic demands; (2) develop models to simulate consequences 
of allocation schemes for groundwater and reuse water; (3) examine 
demands by users; (4) determine elasticities; and (5) access alterna- 
tive allocation schemes. 
Keywords: arizona; ground water; agriculture; mining; waste water; 
economic impact; allocations; rivers; water resources. 

56002 Decision Framework for Evaluating Costs of Water Appli- 
cation in Production Agriculture. Altobello, M.A. (Univ. of Arizona, 
School of Agriculture, Tucson, AZ, 85721). Contract: A-089-ARIZ. 
Supported by: Office of Water Research and Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: conser.vation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives of this study are to develop a decision frame- 
work for evaluating water application costs in production agricul- 
ture, and specifically: (1) to identify potential water-saving irrigation 
systems or techniques availabile in the West, given specific sets of 
agronomic parameters (soil type, topography, climate, crop mix, 
etc,); (2) to determine total investment and operating costs for each 
system; and (3) to develop Bayesian decision framework, incorporat- 
ing information on predicted energy price increases to minimize ion- 
run costs of irrigation. 
Keywords: crops; farms; cost; water supply; soils; climates; energy 
consumption; topography; investment; irrigation. 

56003 Hydrologic Variability: Complying with Regulatory En- 
forcement Standards for the Rehabilations of Surface-Mined Coal 
Lands. Hekman, L.H. (Univ. of Arizona, School of Agricultirre, 
Tucson, AZ, 85721). Contract: B-073-ARIZ. Supported by: Office of 
Water Research and Technology, Washington, DC (USA). Funding: 
DOI. 
Related energy source: Coal(50); conservation(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives of this program are: (1) to characterize hydro- 
logic uncertainties affecting reclamation efforts on surface-mined 
coal lands in economic terms; and (2) to develop methodology for 
incorporating uncertainties into reclamation standards. Stochastic 
models of precipitation and temperature are with hydrologic models 
and soil/water/plant establishment relationships to generate prob- 
ability distributions of precipitation, temperature, mositure, run-off, 
sediment and vegetative cover densities. Data are from western coal 
mining regions with emphasis on Black Mesa of Arizona. Simulation 
techniques are used to model and assess dynamic interactions of total 
system overtime. The overall approach will determine the perform- 
ance standards that will meet the intent of the law and minimize the 
performance losses that are the results of hydrologic variability. 
Keywords: coal mining; surface mining; hydrology; land reclamation; 
regulations; economics; arizona; simulation. 

,56004 Hydrogeologic and Geochemical Investigation of the 
Boone Limestone Aquifer in Benton County, Arkansas. Ogden, A.E. 
(Univ. of Arkansas, School of Arts and Sciences, Fayetteville, AR, 
72701). Contract: A-044-ARK. Supported by: Office of Water Re- 
search and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is a thorough study of shallow Boone limestone 
aquifer of Benton Co., Arkansas. The approach will be to: (1) 
evaluate capacity; (2) correlate well yields with photo-lineaments 
mapped from low altitude BXW (1:20,000) and U-2 color photogra- 
phy; (3) recharge and discharge areas to be determined from piezo- 
metric surface map and areas of groundwater mining; (4) monitor 
water levels to predict seasonal effects to piezometric surface; (5) 
determine water quality of aquifer and measure major ions and 
bacteria; (6) locate pollution sources by geostatistical.methods; and 
(7) correlate water quality to photo-lineament (fracture) proximity. 
Keywords: aquifers; coal mines; ground water; recharge; arkansas; 
monitoring; water quality; water pollution; environmental impacts. 

56005 Water Quality Considerations in the Slurry Pipelining of 
Coal. Moore, J.W. (Univ. of Arkansas, University Hall, Fayetteville, 
AR, 72701). Contract: B-059-ARK. Supported by: Office of Water 
Research and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(30); hydroelectric(30); conservation(40) 
R and D cateeories: Pollutant characterization and analvsis. 

The Gbjectives of this program are: (1) to develop viable 
process methodologies to allow reuse of slurry pipeline wastewater 
as make-up cooling water for electric power generation and/or 
cooling water for coal gasificationAiquefaction; and (2) to determine 
technical feasibility of utilizing municipal and industrial wastewater 
for the same purpose. 
Keywords: slurry pipelines; waste water; waste product utilization; 
fossil-fuel power plants; cooling; coal gasification plants; coal lique- 
faction plants; waste processing plants; feasibility Studies; water 
treatment. 

56006 Influence of Geochemical Origin and Drought Conditions 
on Aquatic Biota of the Known Geothermal Resource Area of Califor- 
nia. Resh, V.H. (Univ. of California, 201 Wellman Hall, Berkeley, 
CA, 94720). Contract: B-200-CAL. Supported by: Office of Water 
Research and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to: (1) evaluate recovery rate of streams in 
known geothermal resource area (KGRA) affected by drought in 
the last 2 years and which received highly concentrated effluents 
from geothermal activities establishing information on environmental 
effects of geothermal energy operations; (2) compare dynamics of 
benthic communities in hot-water dominated geothermal systems 
(Big Canyon Creek Watershed) with those of vapor-dominated (Big 
Sulfur Creek Watershed); (3) describe benthic fauna of KGRA and 
develop sampling regimes for monitoring systems; and (4) include 
organization analysis, energy transfer processes, instantaneous 
growth rates, behavioral responses, fecundity, and morphometric 
analysis. The results will include the development of geothermal 
energy industry in Imperial Valley and Great Britain. 
Keywords: aquatic ecosystems; kgra; california; geothermal fluids; 
arid lands; rain; environmental effects; hot-water systems; sampling; . 
monitoring; benthos. 

56007 Improving Cold Weather Operation of Sewage Lagoons 
with Solar Heat. Klemetson, S.L. (Colorado State Univ., School .of 
Engineering, Ft. Collins, CO, 80523). Contract: A-046-COLO. Sup- 
ported by: Office of Water Research and Technology, Washington,, 
DC (USA). Funding: DOI. 
Related energy source: solar(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to evaluate use of solar heating of 
wastewater stabilization ponds to improve treatment efficiency and 
odor control during cold portions of year. The apprdach is to 
evaluate liquid and hot air flat plate solar collectors to heat pond 
water sufficiently to maintain ice-free 'conditions; improve winter 
time reaeration; and increase biological treatment efficiency. 
Keywords: water treatment; water treatment plants; waste water; 
sewage; ponds; odor; solar water heaters; flat plate collectors; evalu- 
ation; aeration; industry. 

56008 Photocatalytic Oxidation of Organic Pollutants. Schrader, 
G.L. (Univ. of Delaware, School of Engineering, Newark, DE, 
19711). Contract: A-042-DEL. Supported by: Office of Water Re- 
search and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: conservation(100) 'R and D categories: Pollut- 
ant characterization and analysis. . . 

The objectives are to investigate and develop a method for 
purification of drinking water and treatment of wastewater by pho- 
tocatalytic oxidation of organic species. The approach is to: (1) study 
homogeneous catalytic systems; (2) develop catalyst for aqueous- 
phase oxidation; (3) determine kinetics 'and mechanisms of photoca- 



talytic reactions; (4) develop solid state catalyst which functions 
analogously; and (5) use the batch-recycle reactor system and 
form economic evaluationsof photocatalytic systems. . ?  
Keywords: drinking water; water treatment; photochemistry; oxida- 
tion; organic wastes; catalysts; photochemical reactions; reaction 
kinetics; economic analysis. 

56009 Enivronmentally Acceptable Design of Multiport Diffuser- 
Pipes Discharging Industrial and Thermal Wastes into Florida's 
Waters. Christenson, B.A. (Univ. of Florida, 220 Black Hall, Gaines- 
ville, FL, 32611). Contract: A-035-FLA. Supported by: Office of 
Water Research and Technology, Washington, D C  (USA). Funding: 
DOI. 
Related energy source: hydroeIectric(100) R and D categories: Pollut- 
ant characterization and analysis. 

Predictive methods for environmentally acceptable design 
and evaluation of multipart diffuser-pipes discharging industrial and 
thermal wastes into shallow, flowing, confined surface waters in 
Florida 'will be determined. Laboratory experiments will be per- 
formed in 8-ft wide, 140-ft long channel. Both diffuser and ambient 
conditions will be stuided with variable parameters representing 
Florida's surface waters. Results of hysical model will be combined 
with mathematical results to satis8 objectives. Results will assist 
local, state and federal agencies in evaluating proposed and existing 
installations and will aid industries, power plant companies and 
consulting engineering firms in choosing plant sites and in designing 
diffuser-pipe systems. 
Keywords: florida; environmental engineering; industrial wastes; 
thermal effluents; pipes; diffusers; design; power plants; water qual- 
ity. 

56010 Anaerobic-Activated Carbon Filters for the Removal of 
Refractory and Toxic Organic Compounds in Water Waste. Suidan, 
M.T. (Georgia Inst. of Tech., 225 North Ave. NW, Atlanta, GA, 
30332). Contract: A-077-GA. Supported by: Office of Water Re- 
search and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant characterization and analysis. 

A wastewater treatment system for high-strength phenolic 
wastewater is developed. The system consists of: anaerobic biologi- 
cal filter with granular activated carbon as contact media; sample 
water at intermediate points in a series of fluidized bed reactors to 
determine adsorption, desorption and biodegradation of compounds; 
first-study waste of readily biodegraded substate; and second-study 
effect of various levels of phenol on performance of contactor. 
Keywords: activated carbon; filters; adsorption; sorptive properties; 
organic compounds; waste water; water pollution abatement; phen- 
ols; coal gasification; waste processing; toxicity. 

56011 Enhanced Solar Drying of Wastewater Sludge. Craft, T.F. 
(Georgia Inst. of Technology, 225 North Avenue NW, Atlanta, GA, 
30332). Contract: A-080-GA. Supported by: Office of Water. Re- 
search and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: solar(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is the design, c'onstruction, and testing of pilot- 
scale covers for enhanced solar sludge-drying beds. The approach is 
to design the system; evaluate materials to be used; compare drying 
times with conventional open beds; and test pilot-scale models. The 
results will be use'd to build a full-scale drying bed cover. 
Keywords: sewage sludge; design; performance testing; solar drying; 
solar dryers. 

56012 Microbial Degradation of Industrial Wastes Applied to 
Freshwater Swamps and Marshes. Hodson, R.E. (Univ. of Georgia, 
Dept. of Microbiology, Athens, GA, 30601). Contract: A-082-GA. 
Supported by: Office of Water Research and Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: Coal(25); oil and gas(25); geothermal(25); 
hydroelectric(25) R and D categories: Environmental transport and 
conversion of pollutants. 

The objectives are to assess the effects of low concentrations 
of industrial wastes on microbial biomass and metabolic activity in 
freshwater swamps and marshes of Georgia; and to evaluate the 
relative sienificance of the overall turnover of toxic ~ollutants in 
wetlands microbial populations, in order to assess the feasibility 
of using these environments in the tertiary treatment of industrial 
effluents. Microbial biomass in water and sediment samples will be 
determined by measuring intercellular concentrations of ATP. In 
addition, determinations will be made of: the cellular energy charge 
of microbial populations before and after additions of phenol, ani- 
dine, tuolene, and other compounds; the rates of mineralization of 
naturally occurring organic compounds; and in-situ rates of micro- 
bial degradation of toxic organic compounds in wetland environ- , 

ments. 
Keywords: biodegradation; industrial wastes; fresh water; aquatic 
ecosystems; marshes; swamps; microorganisms; water pollution con- 
trol; metabolism; toxic materials; hydrocarbons; coal industry; petro- 

leum industry; natural gas industry; geothermal energy; hydroelec- 
tric power. 

56013 Comparative Water Value in Humid and Arid Zanes for 
Food Crop Production Strategy. Fok, Y. (Univ. of Hawaii, 2540 Dale 
St., Room 283, Honolulu, HI, 96822). Contract: B-060-HI. Supported 
by: Office of Water Research and Technology, Washington, DC 
(USA). Funding: DOI. 
Related energy source: conservation(100) R and D categories: Envi- 

'ronmental transport and conversion of pollutants. 
Methodology will be provided to assess the impact on re- 

allocation of irrigation water for energy production and other uses. 
The trade-off value of irrigation water for corn production in semi- 
arid region (Colorado) and in humid mid-west (Illinois) will be 
determined and analyzed. Results will be used for multiple-objective 
system optimization and flexible planning strategies for decision 
makers. 
Keywords: food; crops; production; water requirements; agriculture; 
water resources; management; irrigation. 

56014 Undeveloped Hydropower as a Potential Energy Source in 
Idaho. Warnick, C.C. (Univ. of Idaho, Dept. of Civil Engineering, 
Moscow, ID, 83843). Cdntract: A-057-IDA. Supported by: Office of 
Water Research and Technology, Washington, DC (USA). Funding: 
nnr 1 - 
K i t e d  energy source: hydroelectric(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective of this study is to seek methods and criteria for 
defining extent of available low-head hydropower .sites in Idaho. 
Development of dams that do not have hydro development and 
development of sites on streams that still have undeveloped sites will 
be considered. Utilizing drops in irrigation pumping, research will be 
recommended to prioritize sites and develop as soon as possilbe. This 
will be done in cooperation with state energy officials, Public 
Utilities Commission, and electrical energy producers. 
Keywords: low-head hydroelectric power plants; idaho; site selec- 
tion; dams; hydroelectric power. 

56015 Optimal Pricing and Regulation of Electrical Energy in a 
System Depending on Hydroelectric Capacity. Lyman, R.A. (Univ. of 
Idaho, Moscow, ID, 83843). Contract: A-059-IDA. Supported by: 
Office of Water Research and Technology, Washington, DC (USA). 
Funding: DOI. 
Related energy source: hydroelectric(50); conservation(50) R and D 
categories: Environmental transport and conversion of pollutants. 

. The objectives of this study are to review regulatory prac- 
tices on pricing of energy and to consider policies to define rate base 
used in electric utilities. The approach used is to evaluate the 
possibilities of peak-load pricing as an energy conservation strategy; 
to find effect of policies and pricing on seasonal reservoir levels; and 
to use modeling techniques to study optimum utility behavior. 
Keywords: hydroelectric power; regulations; rate structure; electric 
power; optimization; hydroelectric power plants; peak-load pricing. 

56016 Biological Treatment of Acid Mine Drainage Incorporat- ' 

ing Anaerobic Microbial Processes. Herricks, E.E. (Univ. of Illinois, 
2527 Hydrosystems Lab., Urbana, IL, 61801). Contract: A-096-ILL. 
Supported by: Office of Water Research and Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to design a biological treatment process for 
acid mine drainage (AMD). The approach will be to utilize solid 
wastes as feed to an anaerobic reactor; precipitate matals; and 
improve pH of AMD by reactor liquors high in alkalinity and 
sulfides. A high sulfate stream will be fed to the reactor to provide 
sulfate to sulfate-reducing bacteria, producing high sulfide levels for 
metal precipitation. The effluent will undergo a final polish with 
lime or limestone to produce good water quality for stream dis- 
charge or irrigation. Waste sludge from the initial contact step will 
make metal recovery possible, and sludges from the reactor can be 
used as soil amendments for land reclamation. 
Keywords: acid mine drainage; anaerobic digestion; microorganisms; 
water treatment; land reclamation; irrigation; soil chemistry; ground 
disposal; coal mining; surface mining. 

56017 Solar Radiation Transfer in Water Bodies Relevant to 
Environmental and Energy Applications. Incropera, F.R. (Purdue 
Univ., Executive Bldg., West Lafayette, IN, 47907). Contract: A- 
058-IND. Supported by: Office of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. 
Related energy source: solar(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to provide experimental results for inherent 
optical properties of aqueous suspensions and for distribution of 
visible radiation in suspension subjected to various environments. 
Radiation environment will be measured in a large water tank 
irradiated by light which simulates solar radiation environment. 
Measurements will be made as a function of time of day and cloud 
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conditions. Water samples will be characterized according to popu- 
lation and size of suspended~particles, pigment and optical proper- 
ties. Results will be compared with predictions. This project is 
expected to contribute to the understanding of aquatic processes and 
result in the design of water bodies to serve engineered systems for 
hunia~l needs. 
Keywords: optical properties; solar flux; heat transfer; public health; 
&spensions; environmental effects; solar energy; water reservoirs. 

56018 Solubility of Selected Major and Minor Elements from 
Coal, Cob, and Fly Ash Accumulations. Angino, E.E. (CJniv. of 
Kansas, 112 Bailey Hall, Lawrence, KS, 66045). Contract: A-087- 
KAN. Supported by: Office of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(5O); conservation(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to study the deterioration of ground and 
surface waters by runoff waters from coal, gob, coal washings, and 
fly ash piles. The approach is: (1) to collect samples from existing 
gob and fly ash piles; (2) to evaluate, on a temporal basis, ease of 
leaching the elements Ca, Mg, Na, K, Fe, Mn, Pb, and Zn; (3) to 
hold temperatures near 70 degrees C throughout the test; (4) to 
measure leaching rates as well as factors that may control leaching 
(e.g. time); and (5) to review data collected for use in rational 
predictions of the impact of such water on water supplies. The 
results should provide information for devising guidelines for han- 
dling runoff from such sources. - t 

Keywords. ground water; surface waters; water pollution; stockpiles; 
mineral wastes; fly ash; runoff; leaching; calcium; magnesium; 
sodium; iron; potassium; manganese; lead; zinc; water resources; 
water pollution; forecasting. . . 

3 

56019 Environmental Study of the Origin, Distribution, and 
Bioaccumulation of Selenium in Kentucky and Barkley Lakes. Mc- 
Clellan, B.E. (Murray State Univ., Graduate School, Murray, KY, 
42071). Contract: A-075-KY. Supported by: Officc of Water Research 
and Technology, Washington, DC (USA). Funding: D01. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems: 

The objective is to study the environmental impact of seleni- 
um on flora and fauna for use in epidemiologic studies of the effects 
of selenium. Approaches to be utilized include: (1) obtaining bioac- 
cumulation data under natural and laboratory conditions; (2) assess- 
ing the problem and recommending environmental improvements; 
(3) ,taking monthly samples (including sampling from coal mine 
dramage pools); (4) studying the uptake rate in plants and animals; 
and (5) conducting analyses by hydride generation atomic absorption 
spectrometry. 
Keywords: selenium; biological accumulation; water quality; pollu- 
tion sources; ecological concentration; lakes; aquatic ecosystems. 

56020 Water Reuse by a Unique Low-Pressure Membrane Sepa- 
ration Process to Remove Heavy Metals from Metal Processing 
Wastewaters. Grieves, R.B. (Univ. of Kentucky, Limestone and 
Euclid Sts., Lexington, KY, 40506). Contract: B-059-KY. Supported 
by: Office of Water Research and Technology, Washington, D C  
(USA). Funding: DOI. 
Related energy source: hydroelectric(50); conservation(50) R and D 
categories: Biological effects of pollutants in experimental systems. 

The objective is to determine the feasibility of treating diver- 
sified metal processing wastewaters by using commercially available, 
non-cellulosic membranes; (1) low, 5 to 7 atm-pressure, negatively 
charged ultrafiltration, containing fixed sulfonic groups; and (2) low, 
10 to 15 atm- ressure poly(ether1amide) ultrathin, composite. The 
approach will %e to investigate with: ( I )  bench-scale unit, multi-salt 
solutions of Cr, Cu, Zn, Cd, Ni, and complexing agents (including 
cyanide); (2) computer simulation to scale-up from lab data; (3) 
membrane process evaluated as to max water recovery; (4) proper 
ultrafiltrate quality, multiple-pass water reuse, concentrate cycle, 
and energy consumption; and (5) recovery verified by long-time 
experiments with actual metal wastewaters. 
~ e ~ w o r d s :  waste water; waste processing; metals; membranes; 
energy conservation; chromium; copper; zinc; cadmium; nickel; 
complexes; cyanides; simulation; metallurgy; metal industry. 

56021 Use of Twin Wells and Heat Pumps for Energy Conserva- 
tion in Louisiana; Kazmann, R.G. (Louisiana State Univ., University 
Station, Baton Rouge, LA, 70803). Contract: A-046-LA,. Supported 
by: Office of Water Research and Technology, Wash~ngton, D C  
(USA). Funding: DOI. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

The objectives of this study are to design tables and maps to 
apply use of twin wells and ,heat pumps for energy conservation. 
The approach is to: adapt existing heat pumps to varying flow; 
compare computed and actual results; and streamline tracking using 
well configurations resulting from multihouse developments to de- 
termine breax-through times:, ,, 

' Keywords: louisiana; water source heat pumps; wells; technology 
assessment; energy conservation. 1 - -*. 
56i22 Key Social Factors Affecting water- elated Resource De- 
velopment Decisions in Minnesota. Gerlach, L.P. (Univ. of Minneso- 
ta, 322 Johnston Hall, Minneapolis, MN, 55455). Contract: B-131- 
MINN. Supported by: Office of Water Research and Technology, 
Washington, D C  (USA). Funding: DOI. 
Related energy source: Coal(25); hydroelectric(35); conservation(40) 
R and D categories: Biological effects of pollutants in experimental 
systems. 

The objective is to study the impact of social factors, such as 
local level structure, interest group dynamics, and sub-cultural per- 
ceptions and premises, affecting mineral-mining, forestry, tourism, 
and energy production in Minnesota. Models to facilitate decision- 
making in these areas will be developed. The study is designed to 
meet Minnesota's immediate needs, but will be applicable to other 
areas in the United States with similar problems. 
Keywords: minnesota; water resources; energy source development; 
social impact; water requirements. 

56023 Quality and Treatment of Water Involved With Coal ' 

Slurry Transport by Pipeline. Manahan, S.E. (Univ. of Missouri, 130 
Jesse Hall, Columbia, MO, 65201). Contract: A-I 10-MO. Supported 
by: Office of Water Research and Technology, Washington, DC 
(USA). Fhding: DOI. 
Related energy source: Coal(50); conservation(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

. The objective of this program is to develop a standard test for 
water from a coal slurry pipeline. The approach is: to agitate coal 
with water for a time similar to that of slurry transport; to investi- 
gate interchange of pollutants; to develop economical treatment for 
removal of pollutants; and to consider acidity, alkalinity, organic 
materials, and heavy metals. 
Keywords: coal; hydraulic transport; slurry pipelines; water treat- 
ment; coal; leaching. ' 

56024 Ex Post Facto Analysis of Army Corp of Engineersoand 
Bureau of Reclamation Projects in Montana. Konizfski, R. (Univ. of 
Montana, School of Forestry, Missoula, MT, 59801). Supported by: 
Office of Water Research and Technology, Washington, DC (USA). 
Funding: DOI. 
Related energy. source: hydroelectric(50); conservation(50) R and D 
categories: Physical/chemical mechanisms of pollutant interactions. 

The objectives of this study are to analyze and evaluate 
projects undertaken by Army Corps of Engineers and Bureau of 
Reclamation and to assess benefits to electric power generation. The 
approach used is to compare commitments for compensation for 
losses to state and private holdings; review construction practices; 
examine operating techniques and effects on streams and pool water 
levels; assess physical changes in stream and flood plain morphology; 
and assess the benefits to electric power eneration. 
Keywords: power generation; cost beneft analysis; us organizations; 
construction; montana; operation; hydroelectric power; dams; water 
reservoirs. 

56025 Investigation of Possible Techniques to Predict Ground- 
water Quality in Mined Lands. Hedges, R.B. (Montana College of 
Mineral Science and Technology, Butte, MT, 59701). Contract: A- 
113-MONT. Supported by: Office of Water Research and Technol- 
ogy, Washington, D C  (USA). Funding: DOI. 

\ Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of this program is to evaluate methods for 
predicting chemical quality and changes in groundwater in mined 
lands and unmined coal beds. The epp~.oach is to examinc various 
methods, including earth resistivity (measured from land surface), 
saturated-paste extracts (from cores and highwalls), and leachates of 
core and highwall samples. Adequacy of methods will be based on 
ability to generate values comparable to existing mined-area waters. 
Keywords: coal deposits; coal mining; water pollution; ground water; . water aualitv: forecasting. 

56026 Sulfur and coal Mining in MONTana: Potential Impact 
on Ground and Surface Water. McFeters, G.A. (Montana State 
Univ., Dept. of Microbiology, Bozeman, MT, 59715). Contract: B- 
050-Mont. Supported by: Office of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this program is to study sulfur-cycling 
activities at strip mines to determine impacts on water quality. The 
approach is to isolate and enumerate acid-producing thiobacilli; to 
check acid production and metal solubilization; to quantify bacterial 
hydrogen gulfides through radioisotope techniques; to determine 
limiting nutrients; and to evaluate methods for control of sulfide 
formation. 
Keywords: montana; coal mining; surface mining; environmental 
effects; ground water; surface waters; acid mine drainage; sulfides; 
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thiobacillus ferroxidans; thiobacillus oxidans; tracer techniques; nu- 
trients; control; sulfur compounds; metals; dissolution; water quality. 

56027 Water and Energy Conservation Using Center-Pivot Ird: 
gation and Reduction Tillage Systems. Gilley, J.R. (Univ. of Nebras- 
ka, School of Eng. and Tech., Lincoln, NE, 68508). Contract: B-048- 
NEB. Supported by: Office of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. , 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objectives of this study are to develop mathematical 
models of center-pivot irrigation and reduced tillage systems and to 
determine feasibility of using the systems in other geographical 
areas. Field experiments are used to determine quantity and quality 
of runoff crop land as affected by reduced tillage systems. Water and 
energy requirements and savings from reduced pressure, discharge 
and tillage are calculated from field results.'Mathematica1 models 
will be developed and validated by field results, and the models will 
be used to determine feasibility of using the system elsewhere. 
Keywords: irrigation; water supply; energy' conservation; farms; 
crops; water requirements. 

56028 Investigation into Hazardous Phenolic Compounds from 
Petroleum Source and Urban Runoff. Faust, S.D. (Rutgers-the State 
Univ., Old Queens Bldg., New Brunswick, NJ, 08903). Contract: B- 
071-NJ. Supported by: Office of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Environmental effects assessment. 

The objective is to identify the specific phenolic compounds 
in estuary waters and sediments to establish extent of urban runoff, 
petroleum, and other sources that contribute to pollution. The result 
will be the identification of phenols that would lead to control and 
elimination. 
Keywords: phenols; petroleum industry; pollution sources; urban 
areas; runoff; water pollution. 

56329 Geochemical and ~ydrological Investigation of Ground 
Water Recharge in the Roswell Basin of New Mexico. Gelhar, L.W. 
(New Mexico Inst. of Mining and Technology, Campus Station, 
Socorro, NM, 87801). Contract: A-055-NMEX. Supported by: Office 
of Water Research and Technology, Washington, DC (USA). Fund- 
ing: DOI. 
Related energy source: hydroelectric(25); conservation(75) R and D 
categories: Environmental effects .assessment. 

The objective is to develop methods of water and energy 

Keywords: metals; uranium mines; water pollution; new mexico; 
runoff; rivers; environmental transport; radionuclide migration; sedi- 
ments; dams; environmental impacts; uranium deposits; radioiso- 
topes. 

56032 Optimizing Water Treatment Operations for Savings in 
Water and Energy Consumption. Chao, A.C. (Univ. of North Caroli- 
na, Dept. of Civil Engineering, Raleigh, NC, 27607). Contract: A- 
108-NC. Supported by: Office of Water Research and Technology, 
Washington, DC (USA). Funding: DOI,. 
Related energy snarce: conservation(100) R and D cntcgorics: Biologi- 
cal effects of pollutants in experimental systems. 

The objective of this study is to conduct research on a new 
variable-rate method for filter backwash to realize the efficient use of 
energy and backwash water. The studies will be conducted to: (1) 
measure particle derattachment and transport efficiencies; (2) deter- 
mine optimum'backwash schedule for filters; (3) compare the pro- 
posed metho&,with the present methods; and (4) formulate tables 
and/or diagrams to implement laboratory results in operations. 
Keywords: energy consumption; water treatment plants; granular bed 
filters; filtration; waste water; variations; cleaning; washing. 

56033 Development knd Application of SED System Employing 
Microcomputer Control for HPLC of Phenols in Water. Tallman, 
D.E. (North Dakota State Univ., Dept. of Chemistry, Fargo, ND, 
58102). Contract: A-063-NDAK. Supported by: Office of Water 
Research and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Pollutant characterization and analysis. 

The objective is to develop analytical methods,for speciation 
and quantitation of organic compounds in natural waters, particular- 
ly analysis of monohydric and polyhydric phenols from strip mines 
and coal gasification. The approach will be to: (1) develop micro- 
computer-based electrochemical detector for analysis of effluent 
from high performance liquid chromatography; (2) develop reverse- 
phase HPLC techniques for separation of phenolic compounds; (3) 
employ microcomputer for control and real-time optimization of 
electrode potential to produce signal; (4) permit evaluation of advan- 
tages of time-dependent wave forms applied to electrodes; (5) com- 
pare performance of this SMART electrochemical detector with 
conventional detector; and (6) apply analysis system to studies of 
phenolic compounds and lab investigation of extraction of phenols 
by water from lignite coals. 
Keywords: phenols; water; surface mining; coal gasification plants; 
water pollution monitors; quantitative chemical analysis; waste 
water; liquid column chromatography. 

conservation in groundwater basins beset by decline in water levels 
and water quality. The approach will be to: (1) coordinate radioche- 56034 Subsurface Water Quality Model for Western Surface 
rnical, geochemical, hydrological, and statistical methods to investi- Mine Sites. Koob, R.D. (North Dakota State Univ., State Water 
gate recharge in time and &ace: (2) collect data on source areas. Resources Inst., Fargo, ND, 58102). Contract: B-053-NDAK. Sup- 
fiow direcths ,  and seasonai vaAaii6ns of recharge; (3) analyze by ported by: Office of Water Research and Technology, Washington, 
spectral analysis 15 years of records; and (4) elucidate evapotranspir- DC (USA). Funding: DOI. 
ation losses of the soil-moisture model. An understanding of the Related energy source: Coal(100) R and D categories: Pollutant 
physical variables affecting recharge in semi-arid regions is the characterization and analysis. - - 
expected result. 
Keywords: new mexico; ground water; hydrology; geology; water 
quality; flow models; seasonal variations; soils; recharge. 

56030 Proposal to Assess the Problems of Water Supply Con- 
tamination Due to Underground Coal Gasification. Niemczyk, T.M. 
(Univ. of New Mexico, University Hill NE, Albuquerque, NM, , 
87106). Contract: B-061-NMEX. Supported by: Office of Water Re- 
search and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Environmental effects assessment. 

The objective of this program is-to determine if establishing 
an underground coal gasification facility would have adverse effects 
and pose a threat to underground water supplies. The approach is: 
(1) to assess the possibility of water contamination by inorganic and 
organic species; (2) to make baseline study of water from test site for 
lab tests; and (3) to develop criteria to be used for selecting sites with 
minimal impact on environment. 
Keywords: coal gasification; in-situ gasification; water pollution; 
ground water; organic compounds; inorganic compounds; site selec- 
tion; environmental effects; acid mine drainage. 

56031 Transport of Heavy Metals, Nutrients, and Radioactive 
Species from Grants Uranium Belt. Branvold, L.A. (New Mexico 
Inst. of Mining and Technology, Dept. of Chemistry, Socorro, NM, 
87801). Contract: B-062-NMEX. Supported by: Office of Water Re- 
search and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. : 

The objective is to investigate levels of chemical pollutants 
from the mining activity in the Grants, New Mexico, area. Runoff 
water through Rio San Jose-Rio Puerco River: system is investigat- 
ed. Transport mechanisms 'and potential effects of sediment on the 
retaining dam on the Rio Puerco are studied. 

The objective of this program is to test hypotheses associated 
with a model for subsurface water quality in the Northern Great 
Plains surface mine areas. The approach is: (1) to determine sulfur in 
overburden materials as oxidize and reduced forms; (2) to determine 
molecular oxygen content of soil cross sections and total alkalinity of 
overburden materials; and (3) to refine technique for determining 
redox potentials of natural water systems. If hypotheses are reason- 
able, the model will be formalized as a computer program. 
Keywords: great plains; coal mining; surface mining; ground water; 
water quality; environmental effects; overburden; sulfur compounds; 
Quantity ratio: chemical composition; mathematical models; oxygen. 

56035 Acid Mine Pollution: Effects on Survival, Reproduction 
and Aging of Stream Bottom Microinvertebrates. Hummon, W.D. 
(Ohio Univ., Dept. of Zoology and Microbiology, Athens, OH, 
45701). Contract: A-050-OHIO. Supported by: Office of Water Re- 
search and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to study the relationship between acid mine 
pollution and the occurrence of hyporrheic meiofauna (stream- 
bottom microinvertibrates). The study may include as many as 
fourteen higher taxa. Fauna and the environmental parameters of 
both unpolluted and acid-mine-polluted streams will be analyzed, as 
will streams in vegetatively reclaimed areas. Approaches will in- 
clude: (1) using statistical procedures to characterize microinverti- 
brate communities and their relationship and tolerance to acid mine 
pollution; (2) measuring changes in longivity and the reproductive 
rate of test animals; (3) calculating selection coefficients; (4) relating 
the lab work to observe occurrences in test animals; and (5) study- 
ing, by light transmission electron and scanning electron microscope 
techniques, alterations in the normal development of test animals. 
Keywords: acid mine drainage; invertebrates; benthos; aging; repro- 
duction; survival curves; aquatic 'ecosystems; biological effects; 
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physiology; land reclamation; pathological changes; water pollution 
abatement. 

56036 Mechanism of Soil Erosion by Surface Runoff. Wu, T.H. 
(Ohio State Univ., 190 N. Oval Dr., Columbus, OH, 43210). Con- 
tract: A-056-OHIO. S~~pported hy: Office of Water Research and 
Technology, Washington, D C  (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective IS to develop a rational model of erosion 
process that can account for inpl~t variables of rainfall, soil proper- 
ties, and topography as statistical quantities. The approach will be to: 
present flow of runoff as stochastic process that will account for 
rainfall characteristics and surface conditions; use sediment transport 
equations to compute erosion by rill flow; consider breaking up soil 
aggregates by rainfall impact; and use experimental studies to evalu- 
ate relation between impact and soil dispersed and available for 
transport. Computed erosion rates are compared with results of the 
field experiments. b .  

Keywords: soil conservation; runoff; erosion; rain; soil mechanics; 
topography; mathematical models; coal mines. 

56037 Inhibition of Microbiological Acid Production in Coa! 
Mine Refuse and Strip Mine Spoils. Dugan, P.R. (Ohio State Univ., 
190 N. Oval Dr., Columbus, OH, 43210). Contract: B-073-OHIO. 
Supported by: Office of Water Research and,.Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: CoaI(100) R and ~'categories:  Ecological 
effects of pollutants or physical disturbances. 

The objective is to determine the cost-effectiveness of using 
specific bacterial-growth inhibitors in the coal fields. The approach 
will be to assess biological production of sulfuric acid in spoil banks 
and refuse piles in coal fields; to correlate acid production against 
population of acid-producing thiobacillus in banks and spoi1s;'to 
determine effectiveness of specific bacterial.growth inhibitors against 
the acid-producing bacteria in fields and laboratories; and to examine 
cost-effectiveness of using the inhibitors in fields. 
Keywords. spoil banks; acid mine drainage; surface mining; coal 
mining; microorganisms; growth; control; sulfuric acid; economics; 
inhibition; water pollution abatement. 

56038 Investigation of Factors Affecting Energy for Irrigation 
Pumping. Barefoot, A.D. (Oklahoma State Univ., Agriculture Hall, 
Stillwater, OK, 74075). Contract: A-081-OKLA. Supported by: 
Office of Water Research and Technology, Washington, DC (USA). 
Funding: DOI. 
Related energy source: oil and gas(25); hydroelectric(25); conserva- 
tion(50) R and D categories: Ecological effccts of pollutants or 
physical disturbances. 

The objectives of this study are to improve pumping plant 
efficiencies for irrigation systems in Oklahoma and to decrease the 
energy usage per unit of irrigation water applied. The approach used 
is to measure below ground head, friction head, pressure head, flow 
rate, fuel consumption of several irrigation systems; determine rela- 
tionship of below ground head and flow rate; determine efficiencies 
of irrigation pumps now in use and new wells; determine efficiencies 
of power units using electricity, natural gas, and liquid petroleum; 
and determine Btu's per ac. in. of water applied. 
Keywords: irrigation; farms; crops; oklahoma; pumps; efficiency; 
energy consumption; flow rate; electric power. 

56039 Impact of Variations in Availability and Cost of Energy 
Inputs on Water Use in the Oklahoma Panhandle. Mapp, H.P. (Okla- 
homa State Univ.. Agriculture Hall, Stillwater, OK, 74075). Con- 
tract: A-085-OKLA. Supported by: Office of Water Research and 
Technology, Washington, DC (USA). Funding: DOI. . 
Related energy source: Coal(25); conservation(75) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective of this study is to evaluate the impact of 
variations in availability and costs of energy input, related to gas, on 
water use and agricultural output in Oklahoma panhandle. The 
approach used is to focus on energy and water conserving irrigation 
technology, reduced tillage production practices, and substitutions 
among energy sources; and to draw implications for economic life of 
underground water supply in area. 
Keywords: oklahoma; water requirements; water supply; variations; 
energy supplies; cost; agriculture; energy conservation. 

56040 Efficiency Performance Criteria for Irrigation Systems. 
Hansen, H.J. (Oregon State Univ., 126 Agricultural Hall, Corvallis, 
OR, 97331). Supported by: Office of Water Research and Technol- 
ogy, Washington, DC (USA). Funding: DOI. 
Related energy source: conservation(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective of this study is to improve energy-.use efficien- 
. cy of Oregon's irrigation pumping systems..The approach used is to 

field test representative.systems to establish efficiency performance 
base; to compare to published efficiency curves; and to identify 
factors which are causing low efficiency. 

Keywords: irrigation; Oregon; farms; energy consumption; energy 
efficiency; pumps; performance testing; electric power. , . . . 

' 56041 Packed-Bed Reactors for Concentrated Waste Treatment 
and Energy Production. Pedersen, K.B. (Univ. of.Puerto Rico, 
School of Engineering, Mayaquez, PR, 00708.). Contract: A-052-PR. 
Supported by: Office of Water Research and Technology, Washing- 
ton, D C  (USA). Funding: DOI. 
Related energy source: hydroelectric(100) R and'D caiegories: Eco- 
logical effects of pollutants or physical disturbances. 

, The objective is to test packed-bed reactors for concentrated 
waste treatment and energy production. In the first phase, domestic 
sewage as activated sludge will be fed anaerobic filter. Feed will be 
changed to raw sewage with biological load constant. When equilib- 
rium has been reached, temperature and hydraulic retention time 
will be varied for optimum conditions. In the second phase, filter 
will be integrated into sewage treatment plant for simultaneous 
treatment and recovery of methane. The process will be applied to 
local tuna-packing industry waste. 
Keywords: industrial plants; wastes; waste product utilization; waste 
processing; activated sludge process; anaerobic digestion; sewage; 
parametric analysis; methane; biosynthesis; packed bed. 

56042 Economics of Delay Experienced by Electrical Utilities in 
Meeting Water Quality Standards. Maloney, M.T. (Clemson Univ., 
Clemson, SC, 29631). Contract: A-042-SC. Supported by: Office of 
Water Research and Technology, Washington, D C  (USA). Funding: 
DOI. 
Related energy source: hydroelectric(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. . 

The objective of this study is to determine cost associated 
with delayed construction and production for electric utilities when 
meeting water quality standards. The approach used is to identify 
regulations which pose delay costs; develop a model to measure 
costs when standards, laws, and regulations are satisified; apply 
model to actual cost studies; and assess effect of costs. 
Keywords: electric utilities; standards; water quality; cost; regula- 
tions; mathematical models; power generation. 

56043 Regional Evaluation of Off-Season Agricultural Use of 
Water and Enerb  Resources. Stone, L.R. (Kansas State Univ., 
Anderson Hall, Manhattan, KS, 66502). Contract: B-052-SDAK. 
Supported by: Office of Water Research and Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: soIar(100) R and D categories: Ecolbgical 
effects of pollutants or physical disturbances. 

The objectives are to evaluate seasonal irrigations to reduce 
peak requirements of water and energy, and to relate those require- 
ments to system size, water-use efficiency, crop production, and soil 
temperature. Combinations of fall, spring, and ~n-season irrigations 
will be used to profile soil water contents taken before and after 
irrigation. Soil temperatures will be taken monthly during the off- 
season. Grain yield will be used to calculate water use efficiency and 
agronomic performance. Daily measurements will be taken of maxi- 
mum air temperature, precipitation, solar radiation, wind run, rela- 
tive humidity, and evaporation from standard pan. Modeling tech- 
niques will be applied to field data to evaluate the benefits and costs 
of extended seasonal irrigation. 
Keywords: agriculture; water requirements; water resources; energy 
demand; irrigation; optimization. 

56044 Bacterial Degradation of Coal Conversion By-Products 
(Polycyclic Aromatic Hydrocarbons) in Aquatic Environments. Sayler, 
G.S. (Univ. of Tennessee, W. Cumberland Ave. SW, Knoxville, TN, 
37916). Contract: B-040-TENN. Supported by: Office of Water Re- 
search and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

Field and lab investigation will be conducted over 33 months 
to predict residence time of coal conversion by-products in contami- 
nated aquatic environments. The approach will include: (1) using 
phenanthrene as a primary model substrate; (2) carrying out in-vitro 
and in-situ biodegradation studies; (3) determining biodegradation of 
substrates by gas-liquid chromatography; and (4) identifying isolated 
microorganisms and comparing them to isolates from contaminated 
and pristine lakes to determine the capacity of bacteria to degrade 
biorefractile organic contaminants. Anticipated results include the 
elucidation of seasonal, chemical, physical, and biological factors in 
the biodegradation rates of polycyclic aromatic hydrocarbons and a 
model for the study of the biodegradative fate of coal conversion 
contaminants. 
Keywords: biodegradation; by-products; polycyclic aromatic hydro- 
carbons; aquatic ecosystems; coal mines; coal liquefaction; coal gasi- 
fication; environmental transport; phenanthrene; waste management. 

56045 Automation of Pivot Sprinkler Irrigation Systems to More 
Efficiently Utilize Rainfall and Irrigation Water. Runkles, J.R. (Texas 
A and M Univ., Dept. of Soil and Corp Sciences, College Station. 
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TX, 77843). Contract: A-044-TEX. Supported by: Office of Water 
Research and Technology, Washington, D C  (USA). Funding: DOI. 
Related energy source: cons'ervation(100) R and D categories: Envia  
ronmentnl transport and conversion of pullulants. 

The objectives are to develop and field test an energy-saving 
automated p~vot  sprinkler system which is activated by the needs of 
crops. 
Keywords: agriculture; energy conservation; irrigation; equipment; 
crops; automation; remote control; rain. 

56046 Fessibil;ty Study of Using Municipal Water Supplies as 
Condenser Cooling Water for Power Generating Facilities. Ramsey, 
R.H. (Texas Tech Univ., P.O. Box 4340, Lubbock, TX, 79409). 
Contract: B-226-TEX. Supported by: Office of Water Research and 
Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: hydroelectric(50); conservation(50) R and D 
categories: Environmental transport and conversion of pollutants. 

The objective of this study is to prepare a feasibility study of 
using municipal water supplies as condenser cooling water to power 
generating facilities. The approach used is to determine (1) ranges of 
temperature gradients in water treatment and municipal systems, (2) 
effects of elevated temperatures on treatment, (3) effects on energy 
consumption when waste heat is utilized for municipal uses, (4) 
environmental impacts of this approach, and (5) public acceptance of 
elevated water temperatures for home use. The study will utilize 
engineering analysis, laboratory and bench tests, literature reviews, 
correspondence and interviews with health officals, and analysis of 
test population response to questionnaire. Savings in energy and 
water treatment costs should result. 
Keywords: feasibility studies; water supply; water requirements; 
steam condensers; thermal power plants; temperature gradients; resi- 
dential sector; energy conservation; water treatment; environmental 
impacts; cooling. 

56047 Cost-Effective Solar-Powered Water Pump. Chadwick, 
D.G. (Utah State Univ., Main Building, Office 104, Logan, UT, 
84321). Contract: A-036-UTAH. Supported by: Office of Water Re- 
search and Technology, Washington, D C  (USA). Funding: DOI. 
Related energy source: solar(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to perfect the prototype solar-powered water 
pump now in existence to be cost-effective for small farms having 
nearby groundwater or surface water supplies that requires lifting 5 
to 25 feet. The pump has no moving parts and should not require 
technically knowledgeable people to operate. 
Keywords: solar water pumps; wells; economics; ground water; 
farms. 

Room 223A, Logan, UT, 84321). Contract: A-047-UTAH. Supported 
by: Off~ce of Water Research and Technology, Washington, D C  
(USA). Funding: DOI. 
Related energy source: hydroelectric(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective of this study is to determine effects of air 
quality standards on water allocations and communities' economic 
structure. The approach used is to utilize linear programming and 
input-output models to determine trade-offs between water use in 
agriculture and electric generation plants in Utah, given air quality 
standards and resultant plant siting. 
Keywords: input-output analysis; air quality; thermal power plants; 
communities; water supply; water requirements; economics; site se- 
lection; agriculture; utah; irrigation; allocations. 

56051 Identification of Presumptive Carcinogenic Compounds 
Released to Water Supplies by Oil Shale. Adams, V.D. (Utah State 
Univ., Utah Water Research. Lab., Main Bldg., Office 104, Logan, 
UT, 84321):Contract: B-154-UTAH. Supported by: Office of Water 
Research and Technology, Washington, D C  (USA). Funding: DOI. 
Related energy source: oil shaIe(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to determine the potential mutagenic and 
carcinogenic hazards posed by development of oil shale in Utah, 
Wyoming and Colorado,'~ising the Ames test as a means for studying 
complex mixtures to isolate compounds that are mutagens and car- 
cinogens. Tests will be conducted on raw shale, spent shale from 
different kinds of processes, stream water in shale development areas 
before and after development, leachate from spent shale, and chlor- 
ination and oxidation of products produced from chlorination or 
ozonization of drinking water supplies and wastewaters containing 
possible shale leachates. 
Keywords: oil shale industry; chemical effluents; carcinogens; quanti- 
tative chemical analysis; water pollution; waste management; health 
hazards; monitoring. 

56052 Effect of Risk of Drought on Energy Development and 
Water Allocations: a Programming Model for Utah. keith, J.E. (Utah 
State Univ., Main Bldg., Office 104, Logan, UT, 84321). Contract: B- 
182-UTAH. Supported by: Office of Water Research and Technol- 
ogy, Washington, DC (USA). Funding: DOI. 
Related energy source: hydroelectric(90); conservation(l0) R and D 
categories: Biological effects of pollutants in experimental systems. 

The impact of water production variability on allocations of 
water between energy development and other uses will be examined. 
A stochastic programming model, which includes demand functions 
of water by various using sectors and availability and costs of water 
and water development, will be used to analyze the effects of 

56048 Water Requirements and Pollution Potential of Gas Pro- drought and water variability. 
duction from Lignite Shale and Plentiful Lesser Grade Carbon Keywords: energy source development; water requirements; climates; 
Sources. Filip, D.S. (Utah State Univ., Main Bldg., Office 104, rain: utah: water resources: management. 

, . 
Logan, LfT, 84321). Contract: A-043-UTAH. Supported by: Office of 

- 
Water Research and Technology, Washington, DC (USA). Funding: 56053 Functional Polymers for Removal of Heavy-Metal Pollut- -. - . . 
DOI. 

- 
ants from Water. Winston, A. (West Virginia Univ., Water Research 

Related energy source: oil shale(100) R and D categories: Environ- Inst., Chemistry Dept., Morgantown. WV, 26506). Cnntract: A-031- 
1rle11ta1 transbort and conversion of oollutants. WVA. Supported by: Office of Water Research and Technology, 

The dbjective of this prograh is to determine proper controls 
in reducihg contamination of water used in full-scale production of 
fuel gas from lignite shale found in Utah and other western states. 
The approach is: (1) to detail quantity, quality, and accessibility of 
shale; (2) to test gasification processes to determine optimal gas 
production with minimal water consumption; (3) to quantify con- 
taminants for each shale by gas chromatography; (4) to measure 
water consumption and potential contaminants; and (5) to detail the 
feasibility of large-scale lignite shale development with water re- 
sources available in Utah. 
Keywords: coal gasification; lignite; coal gasification plants; water 
pollution; utah; water requirements; gas chromatography; water 
resources; availability; fessibility studies; fuel gas. 

56049 Management of the Hydrologic System I Areas Subject to 
Coal Mining Activities. Riley, J.P. (Utah State Univ., Main Bldg., 
Office 104, Logan, UT, 84321). Contract: A-046-UTAH. Supported 
by: Office of Water Research and Technology, Washington, D C  
(USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective of this program is to identify hydrologic (in- 
cluding water quality) opportunities associated with coal mining in 
western United States. The approach is to examine mining tech- 
niques and management practices which will manipulate the hydro- 
logic system in terms of local geology to create opportunities, 
including, groundwater recharge areas and artificial' groundwater 
aquifers. Emphasis will be on sites of existing and future coal mines. 
Keywords: coal mines; hydrology; surface mining; recharge; aquifers; 
ground water; management. 

56050 Evaluation of Trade-offs among Water Use, Air Quality, 
and Economics in Power Plant Siting. Keith, J.E. (Utah State Univ., 

-. 
Washington, D C  (USA). Funding: DOI. 
Related energy source: Coal(I00) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives of this study are to remove heavy metals from 
acid mine drainage; and to design, synthesize and evaluate new 
polymeric material having chelating-type functional groups for se- 
lective removal to maintain natural environment and eliminate toxic 
substances. Polymers will be synthesized by polymerization of substi- 
tuted monomers or by chemical modification of existing polymers. 
These polymers are then tested for effectiveness and selectivity 
toward certain metal ions at various concentration levels. 
Keywords: metals; separation processes; acid mine drainage; waste 
water; trace amounts; polymerization; polymers; water pollution 
control; water pollution abatement; coal mines. 

56054 Indicator-Organism Persistence in Acid Mine Water Envi- 
ronments. Bissonnette, G.K. (West Virginia Univ., Plant Sciences 
Div., Morgantown, WV, 26506). Contract: A-039-WVA. Supported 
by: Office of Water Research and Technology, Washington, D C  
(USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Survival capabilit~es in situ of sewage organisms in streams 
containing acid mine water will be studied. Natural suspensions of 
new sewage or primary-treated wastewater effluent will be inoculat- 
ed into specially designed environmental diffusion chambers, then 
immersed in stream water influenced by acid mine water. Samples 
will be taken from environmental chambers and examined for sani- 
tary-indicator bacteria. Public-health significance of using polluted 
streams for drinking water or recreational activities will be assessed. 
Keywords: acid mine drainage; environmental impacts; water pollu- 
tion; biological indicators; microorganisms; sewage; drinking water; 
recycling; coal mining; waste management. 
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56055 Structural and Chemical Studies of Framboidal Pyrite 
Related to Acid Mine Water. McCormick, B.J. (West Virginia Univ., 
Dept. of Chemistry, Morgantown, WV, 26506). Contract: A-040- 
WVA. Supported 'by: Office of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. 
Helated energy source: Cual(S0); oil shale(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective of this program is to determine the chemical 
processes involved in the formation of acid mine water, with special 
emphasis on Framboidal iron pyrite. The approach is to define 
structure and composition of Frallrbuidal pyrite; invcstigate associat- 
ed iron materials; explore differences; determine mechanisms of 
chemical reactions; determine analytical procedures for determining 
pyrite; and develop predictive strategies. 
Keywords: pyrite; acid mine drainage; synthesis; crystal structure; 
chemical com~osition: chemical reactions: chemical analysis: origin. 

56056 Removal of Hydrocarbon Pollutants from Water by Pro- 
totheca zopfii. Pore, R.S. (West Virginia Univ., Water Research 
Inst., Morgantown, WV, 26506). Contract: A-041-WVA. Supported 
by: Office of Water Research and Technology, Washington, DC 
(USA). Funding: DOI. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective is to develop a biological system for waste 
removal. Investigation of laboratory methods, models, and innova- 
tive techniques will be performed. Microorganisms capable of bio- 
concentration of various categories of organics amenable to concen- 
tration will be selected. Organics accumulated in the water can be 
metabolized by these organisms. 
Keywords: hydrocarbons; water pollution; microorganisms; water 
pollution abatement; growth; metabolism. 

56057 Hydrochemicsl and Geophysical Investigation of Effects of 
Fly Ash Disposal on Groundwater. Cherkauer, D.S. (Univ. of Wis- 
consin, Water Resources Center, Madison, WI, 53706). Contract: A- 
077-WIS. Supported by: Office of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

Field determination of effects of fly ash disposal by landfilling 
on groundwater quality is the object of this research. Three-dimen- 
sional array of monitoring wells around a disposal site will determine 
groundwater flow patterns and will allow collection of water sam- 
ples. Samples will be analyzed for major dissolved ions, heavy 
metals, and nutrients. Materials leached from fly ash and in ground- 
water will be determined. Close observation of active fill locations to 
assess relative mobility of various dissolved ions will be performed. 
Chemical changes in groundwater correlated with mineralogic com- 
position of aquifer materials to determine presence of natural chemi- 
cal sinks for leachate will be monitored. The project will use surface 
electrical resistivity to supplement stratigraphic water level. and 
water quality data from the wells. 
Keywords: fly ash; waste disposal; ground water; water pollution; 
monitoring; leaching; sampling; qualitative chemical analysis; envi- 
ronmental transport; aquifers; water quality; wells; trace amounts; 
elements. 

56058 Fabrication of a 25,000 GPD Absorption-Freezing Vapor 
Compression Process. Fraser, J. (Concentration Specialists, Inc., 10 
Champney St., Groton, MA, 01450). Contract: 14-34-0001-8502. Sup- 
ported by: Ofice of Water Research and Technology, Washington, 
DC (USA). Funding: DOI. 
Related energy source: solar(50); conservation(50) R and D catego- 
ries: Environmental effects assessment. 

The objective of this study is the design and fabrication of a 
desalination pilot plant for testing. The approach used is to produce 
water at a power consumption rate of 49 kWh/1000 gal; prepare 
installation drawings for all equipment; procure equipment and hard- 
ware for plant; install at Wrightsville Beach, NC test faciiity; and 
prepare report containing descriptions of processes and operations, 
analysis of energy consumption, suggestions for use of LNG, waste 
heat, solar energy, and application of process in petrochemical, food, 
pulp, and paper industries. 
Keywords: desalination plants; pilot plants; test facilities; design; 
fabrication; energy consumption; absorption; freezing; vapor com- 
pression refrigeration cycle. 

56059 Light-Driven Water Desalination Through Artificial Mem- 
branes Containing Bacteriorhodopsin. Korenbrot, J. (Univ. of Califor- 
nia, 3rd and Parnassus Ave., San Francisco, CA, 94143). Contract: 
14-34-0001-851 1. Supported by:.Office of Water Research and Tech- 
nology, Washington, DC (USA). Funding: D01. 
Related energy source: solar(100) R and D categories: Environmental 
effects assessment. 

The objective is to investigate desalination by use of solar 
energy, using artificial membranes containing bacteriorhodopsin. 
The following procedures are investigated: isolating and purifying 
purple membrane fragments; constructing planar films containing 

purple membrane and separating large aqueous compartments; and 
coupling proton electrochemical gradient generated by illumination 
of. membranes to the transport of salts through appropriate carrier 
molecules such as ionophoric molecules trimethyl tin and monazo- 
mycin. 
Keywords: membranes; hiomimetic processes; desalination; pigments; 
solar energy; purification; membrane transport; salts; water. 

56060 Design of Indirect Freezing Process Pilot Plant Based on 
Bulk Crystallization. Johnson, W. (Wallace E. Johnson, One 
Ledgewood Circle, Topsfield, MA, 01983). Contract: 14-34-0001- 
8514. Supported by: Ofice of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. 
Related energy source: hydroelectric(50); conservation(50) R and D 
categories: Environmental effects assessment. 

The obiectives of this studv are to ~ r o d u c e  a conceotual 
design and spehications for a desaiination piiot plant; to evaliate a 
bulk crystallization, indirect freezing process; and to determine the 
smallest size pilot plant; to produce potable water at a power 
consumption rate of less than 50 kWh/1000 gal. The approach used 
is to prepare process and instrumentation diagrams for interpretation 
and analysis of process; to include crystallizer-tube bundle configura- 
tion and method of refrigerant distribution; and to provide cost 
estimates and energy requirements for pilot plant and IMGD pro- 
duction plant. 
Keywords: desalination plants; pilot plants; design; fretzing; energy 
consumption; power demand; crystallization. 

56061 Design, Fabrication, and Shop Test of a Large-Scale Elec- 
trodialysis Stack. Lundstrom, J. (Ionics, Inc., 65 Grove St., Water- 
town, MA, 02172). Contract: 14-34-0001-8517. Supported by: Office 
of Water Research and Technology, Washington, DC (USA). Fund- -. 
ing: D01. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives of this study are to establish technical feasibil- 
ity, design integrity of large-scale high membrane area utilization, 
and brackish water electrodialysis stack which will minimize desalt- 
ing costs including equipment, energy, pumping and stack costs. The 
approach used is to design stack as a unit-stage; die cut spacers from 
low-density polyethylene or composite material; conduct flow tests 
of spacer designs; fabricate electro-dialysis membranes; design and 
fabricate hydraulic distribution blocks; and verify the integrity of 
components through shop testing. 
Keywords: desalination plants; design; technology assessment; 
seawater; feasibility studies; electrodialysis; spacers; fabrication; per- 
formance testing. 

56062 Development of Non-Chemical Cleaning Techniques for 
Reverse-Osmosis Membranes. Leahy, T. (Dow Chemical Co., 2800 
Mitchell Dr., Walnut Creek, CA, 94598). Contract: 14-34-0001-8519. 
Supported by: Office of Water Research and Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energysource: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of this study is to develop techniques designed 
to reduce reverse-osmosis fouling. The approach used is to propose 
techniques applicable to a wide range of RO membrane configura- 
tions (non-chemical, existing systems) that can be retrofitted to 
accept them. These are: (1) sustained back permeation at maximum 
practical pressure coupled with low pressure, high-feed velocities; 
(2) sonic energy application to feedwater; and (3) flow reversal 
during operation or cleaning. Each technique is to be evaluated 
independently and in various combinations. It is expected that these 
techniques will show synergistic effects when applied with estab- 
lished anti-fouling techniques such as feedwater pretreatment and 
staging. 
Keywords: desalination plants; feedwater; membranes; os~nosis; clean- 
ing; fouling. 

56063 Use of Surfactant Additives of Inhibit Fouling, Scaling, 
and Corrosion While Reducing Energy and Capital Costs. Sephton, H. 
(Univ. of California, 47th and Hoffman Blvd., Richmond, CA, 
94804). Contract: 14-34-0001-8526. Supported by: Omce of Water 
Research and Technology, Washington, DC (USA). Funding: DOI. 
Related energy source: hydroelectric(50); conservation(50) R and D 
categories: Physical/chemical mechanisms of pollutant interactions. 

The objective of this program is to develop a test to measure 
inhibition of fouling, scaling, and corrosion by surfactant additives 
used as heat-transfer enhancement agents in vapor compression, 
vertical type evaporators. Beneficial impacts will be evaluated in 
terms of reduction of operation maintenance costs and savings in 
energy and capital costs. The approach is to modify and instrument a 
600-gpd pilot plant for continuous production of potable water from 
sea- or bay-water. Evaporator will be operated in upflow and 
downflow modes. Evaporative heat flow and power consumption 
will be measured. Fouling and/or scaling rates will be determined 
under conventional and enhanced conditions. Data on metal ions in 
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brine, erosion, and corrosion will also be obtained. Cost and energy 
savings by this new method will be evaluated. ., I 
Keywords: evaporators; fouling; scaling; corrosion; surfactants; inhi- 
bition; hcat transfer; mai~~tenance; seawater; drinking water; produc- 
tion; maintenance; cost; additives. 

56064 Use of Saline Water in Energy Development. Israelsen, C. 
(Utah State Univ., Logan, UT, 84322). Contract: 14-34-0001-8553. 
Supported by: Office of Water Research and Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: Coal(35); oil shale(35); hydroelectric(30) R 
and D categories: Physical/chemical mechanisms of pollutant inter- 
actions. 

The objective of this study is to assess benefits and problems 
of using saline water to supply energy-related demands in upper 
Colorado River region. The uses include coal slurry transport 
medium, cooling process water at coal-fired generating plants, and 
coal gasification plants, materials processing and handling at electric 
generating plants, and at shale and coal mining sites. The approach 
used is to prepare location map of fossil fuel deposits, saline water 
reserves, coal slurry lines, and proposed fossil-fueled power plants; 
identify power plant cooling systems which may utilize brackish 
water; determine technical and economic impacts of using this 
water; make laboratory analysis of powdered coal quality produced 
by this water; and identify pollution problems. 
Keywords: cost benefit analysis; fossil-fuel power plants; energy 
source development; cooling systems; slurries; coal; slurry pipelines; 
coal gasification; colorado river basin; seawater; uses; economic 
impact. 

56065 Field Evaluation of an Energy Recovery Device to be Used 
with Reverse Osmosis Equipment. Miller, C.S. (Polymetrics, Inc., 
301 1 Corvin Drive, Santa Clara, CA, 95051). Contract: 14-34-0001- 
8554. Supported by: Oftice of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. 
Related energy source: conservation(l00) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective of this study is to field test and evaluate a 
device for recovering energy from high pressure reiect stream of 
seawater RO system.The approach involvis engineering, equipment 
fabrication, monitoring field operation at test site, and summarizing 
data generated. The equipment will be supplied on 2 skids: energy 
recovery unit on one and peripheral equipment for operation on the 
other. The unit will operate for one year. It is hoped that the results 
will prove the energy efficiency and reliability of passive reciprocat- 
ing energy transfer systems for net reduction in energy consumption 
per unit volume of pure water produced. 
Keywords: energy recovery; osmosis; desalination plants; perform- 
ance testing; steam; seawater; design; fabrication; operation; heat 
recovery equipment; waste heat utilization; waste heat; energy con- 
sumption. 

56066 Compressor Technology as Related to Freeze Desalination 
Processes. Engdahl, G. (Chicago Bridge and Iron Co., 800 Jorie 
Blvd., Oak Brook, IL, 60544). Contract: 14-34-001-8559. Supported 
by: Office of Water Research and Technology, Washington, DC 
(USA). Funding: DOI. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objectives of this study are to identify compressor types 
and load requirements for freeze desalination processes; to check 
availability; and to determine improvements in compressor technol- 
ogy necessary for viable freeze distillation plant design. The ap- 
proach is to: (])investigate 1, 5, and 10 MGD plants; (2) consider 
vacuum freeze vapor compression, vacuum freeze ejector absorp- 
tion, secondary refrigerant methods, and indirect freezing; (3) in- 
clude closed-loop refrigerant compressors (axial, centrifugal, screw), 
first-stage vacuum equipment (pumps), second-stage (blowers), flexb- 
lade compressors, and eductors/ejectors; and (4) recommend equip- 
ment based on cost, availability, energy efficiency, and' corrosion 
resistance. 
Keywords: desalination plants; freezing; technology assessment; com- 
pressors; vapor compression refrigeration cycle; energy efficiency; 
corrosion resistance; refrigerating machinery. 

56067 Design, Fabrication, and Field Test of a Solar Powered, 
Electrodialysis System for Desalting Remote Brackish Water Sources 
(Phase I). Lundstrorn, J. (Ionics, Inc., 65 Grove Street, Watertown, 
MA, 02172). Contract: 14-34-0001-8576, Supported by: Office of 
Water Research and Technology, Washington, DC (USA). Funding: 
DOI. 
Related energy source: soIar(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective is to design an effective system to produce 
fresh water at remote locations by combining solar energy and 
electrodialysis without developing new photovoltaic systems or elec- 
trodialysis equipment. The approach to Phase I is to: (1) design a 
system based on a field unit of 4000 gpd; (2) evaluate alternate 
systems on the basis of total water costs; (3) examine the cost 

balances of solar and desalting equipment with energy storage to 
extend and normalize power cycle; and (4) examine the effects of 
allocation of solar energy among solar thermal and solar photovol- 
taic and the solar voltaic energy among pumping, desalting, and 
storage as a function of depth of water source. Research will 
continue under Contract 14-34-0001-9532. 
Keywords: design; fabrication; field tests; water; drinking water; 
desalination; electrodialysis; photovoltaic power supplies; water 
pumps; cost. 

56068 Evaluation of Treatment Technologies for Water Reuse in 
Coal Coking and Gasification. Luthy, R. (Carnegie-Mellon Univ., 
Schenlev Park. Pittsbureh. PA. 15213). Contract: 14-34-0001-8815. 
Support;d by: office of ~ a t e r  ~ e s e a r c h  and Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); conser- 
vation(40) R and D' categories: Physical/'chemical mechanisms of 
pollutant interactions. 

The objectives of this program are: (1) to assess water treat- 
ment technologies and sequence effectiveness; (2) to explore eco- 
nomic incentives; and (3) to identify the treatment of modules and 
training worthy of further study. The approach is: (1) to investigate 
recycle strategies for gasification wastes heavily contaminated with 
organic compounds; (2) to perform a literature survey of wastewater 
reuse criteria for solids quenching, gas quenching, indriect cooling, 
and process steam production for coal coking and coal gasification; 
and (3) to test treatment schemes on a bench-shale using actual 
process wastewater. Unit operations will include oil and solids 
separation, dissolved gas removal, phenol rcmoval/recovery, chemi- 
cai treatment, biologkal oxidation and nitrification/denitrification, 
carbon and trace metals removal, and demineralization. 
Keywords: coal gasification; coal; coking; water requirements; recy- 
cling; waste water; water treatment; technology assessment; econom- 
ic analysis; separation processes; gases; phenols; removal; recovery; 
nitration; elements; trace amounts; demineralization; biodegradation. 

56069 Desalination/Power Cycles with Biphase Rotary Separator 
and Turbine. Studhalter, W. (Biphase Energy Systems, 2907 Ocean 
Park Blvd.. Santa Monica. CA. 90405). Contract: 14-34-0001-9407. 
Supported by: Office of water Research and Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: hydroelectric(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective is to optimize conceptual designs of a system to 
produce power and fresh water using waste heat and using biphase 
desalination/power cycle. The approach will be to: (1) use computer 
techniques to optimize parameters including temperatures and tra- 
deoff between water and power production; (2) consider shortening 
residence times if advantageous from scale standpoint; (3) include 
economic effects; and (4) use sea water. 
Keywords: desalination plants; thermodynamic cycles; waste heat 
utilization; economic impact; design; computer calculations; fresh 
water; seawater; power generation; optimization. 

56070 Methodology for Assessing the Regional Interrelationships 
of Water Resource, Energy Supply and Economic Development. 
Hardy, R.W. (Univ. of Rhode Island, New England Council of 
Water Center Direciors, Kingston, RI, 02881). Contract:'14-34-0001- 
9412. Supported by: Office of Water Research and Technology, 
Washington, DC (USA). Funding: DOI. 
Related energy source: hydroeIectric(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective of this study is to develop a methodology for 
evaluation and prediction at regional consequences of public policy 
decisions in water resources, energy, and economic development as 
they interact. The approach will be to: develop methodology; pre- 
pare agenda for confirmatory research; show interrelationships; and 
prepare guidelines for application to water resource, electric energy, 
economic development decisions in policy formulation, planning, 
and management. 
Keywords: regional analysis; public policy; water resources; electric 
power; planning; recommendations; economics; power generation; 
economic development. 

56071 Treatment of Oil Field Wastewaters for Reuse: an Evalua- 
tion of Membrane Process. McNulty, K. (Abcor, Inc., Walden Div., 
850 Main St., Wilmington, MA, 01887). Contract: 14-34-0001-9441. 
Supported by: Office of Water Research and Technology, Washing- 
ton, DC (USA). Funding: DOI. 
Related energy source: oil and gas(50); conservation(50) R and D 
categories: Physical/chemical mechanisms of pollutant interactions. 

The objective is to evaluate applicability of ultrafiltration and 
reverse osmosis systems for treatment of wastewaters produced from 
stream-injected enhanced oil-recovery facilities in California. Re- 
search will be conducted in 3 field sites in California using small 
portable test units that can be rapidly deployed. Tests will be 
conducted with U F  and RO equipment on various potential feed 
streams to determine flux and rejection as a function of feed concen- 
tration and of time. Fouling index will be used to assess potential of 
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feed-solids fouling. Tests to determine nature of membrane foulants 
will be performed. 
Keywords: waste water; petroleum deposits; enhanced recovery; 
steam injection; waste processing; recycling; california; membranes. 

56072 Sidestream Treatment of High Silica Cooling Water and 
Reverse Osmosis Desalination for Reuse in Geothermal Power Gen- 
eration. Mindler, A.B. (Permutit Co., Inc., 567 Ridge Road, Mon- 
mouth Junction, NJ, 08852). Contract: 14-34-0001-9527. Supported 
by: Office of Water Research and Technology, Washington, DC 
(USA). Funding: DOI. 
Related energy source: hydroelectric(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective of this study is to develop a method for silica 
removal with minimum increase in pH in sidestream treatment. The 
approach used is to employ adsorption of Si02 on ferric oxide 
produced by accelerated rusting of iron turnings available as short 
shovel shavings. Pilot plant work will be performed at DOE geo- 
thermal energy recovery complex on warm recirculating water 
going to cooling tower operating at 5x concentration cycles with 
make-up of 3000 ppM total dissolved solids and 20 to 30 ppM silica. 
Make-up water and desilicized water will be Ion exchange softened 
with regeneration by reject brine from RO desalination. Blowdown 
water reuse by RO for control of dissolved salts will be studied with 
product water used for potable supply and,reject for regeneration of 
softeners. Potable permeate will be treated for fluoride removal by 
adsorption on alumina. Chromate recovery will be by adsorption on 
anion exchange resin for reuse as corrosion inhibitor. Corrosion data 
on carbon steel and alloys will be obtained. 
Keywords: silica; osmosis; desalination; geothermal power plants; 
cooling systems; recycling; water; coolants; adsorption; iron oxides. 

56073 Energy Recovery from the Reject Brine of Reverse Osmo- 
sis Systems. May, S.C. (Bechtel National, Inc., P.O. Box 3965, San 
Francisco, CA, 94119). Contract: 14-34-0001-9528. Supported by: 
Office of Water Research and Technology, Washington, DC (USA). 
Funding: DOI. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objectives of this study are to (1) construct and test an 
energy recovery device; (2) establish reliability of the system under 
repeated cycling; and (3) test several energy transfer fluids for 
stability, safety, and physical properties. The approach was to design 
and test a skid-mounted test unit preferably at Roswell, NM, OWRT 
test site and on the basis of this test, prepare conceptual design for 
full-scale energy recovery system for multi-million gal/day R'O 
plant. The energy saving potential of the equipment is to be estimat- 
ed for more important applications. The results should be of value to 
owners and operators of RO plants for purification of seawater, 
brackish waters, and agricultural and industrial aqueous waste 
streams; and should provide a basis for equipment design for energy 
recovery systems. 
Keywords. desalination plants; energy recovery; brines; waste heat 
utilization; osmosis; heat recovery equipment; reliability; energy 
conservation; safety; stability; fabrication; performance testing. 

56074 Design, Fabrication, and Field Test of a Solar Powered, 
Electrodialysis System for Desalting Remote Brackish Water Sources 
(Phase 11). Lundstrom, J. (Ionics, Inc., 65 Grove Street, Watertown, 
MA, 02172). Contract: 14-34-0001-9532. Supported by: Office of 
Water Research and Technology, Washington, DC (USA). Funding: 
DOI. 
Related energy source: solar(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of Phase I1 is to conduct laboratory and field 
testing of some components to prove out design developed under 
Contract 14-34-0001-8576. 
Keywords: design; fabrication; field tests; electrodialysis; desalination; 
water; drinking water; photovoltaic power supplies; water; econom- 
ics. 

56075 Minimizing Total Energy Requirements of Irrigation 
Water Management Systems. Wensink, R.B. (Oregon State Univ., 
200 Covell Hall, Corvallis, OR, 97331). Contract: C-7133. Supported 
by: Office of Water Research and Technology, Washington, DC 
(USA). Funding: DOI. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective of this study is to develop mathematical models 
which optimally design irrigation water management systems to 
minimize energy requirements while maintaining design standards. 
The approach is to: (1) develop a model so that uniformity coeffi- 
cients, sprinkler sizes, lateral spacings, etc. can be readily varied for 
sensitivity analysis about optimum energy design; (2) determine 
economic cost of design by a model; and (3) present optimum design 
and its energy requirements. Solutions will be formulated as mixed 
integer programming problems and solved by partitioning or branch 
and bound techniques. Each formulation of the system will contain 
an objective function which minimizes energy requirements while 

satisfying all critical functional parameters and resources. The func- 
tional components that are mathematically combined in sets of 
equations which constrain energy objective functions are given. 
Keywords: irrigation; energy demand; water supply; mathematical 
models; optimization; design; standards; farms; water requirements. 

56076 Use of Saline Water in Energy Development. Israelsen, 
C.E. (Utah State Univ., Main Bldg., Office 104, Logan, UT, 84321). 
Contract: C80322-S. Supported by: Office of Water Research and 
Technology, Washington, D C  (USA). Funding: DOI. 
Related energy source: Coal(30); hydroelectric(30); conservation(40) 
R and D categories: Physical/chemical mechanisms of pollutant 
interactions. 

The objectives are to: (1) analyze potential benefits from 
using saline or brackish water to supply energy-related demands; (2) 
use saline water as coal slurry transport medium and slurry destina- 
tion uses as cooling and as process water at coal-fired generating 
plants and coal gasification plants; and (3) examine other unrelated 
uses. A proximity map will be prepared of locations of fossil fuel 
deposits, saline water reserves, and proposed coal slurry lines, and 
proposed fossil-fueled power plants in relation to each other. Exist- 
ing data and laboratory-type studies will be used to determine 
technological and economic feasibility of utilizing saline water. The 
results will be quality requirements and changes of water and fueling 
coal slurry pipelines. 
Keywords: seawater; uses; energy source development; coal; slurries; 
coal gasification; fossil-fuel power plants; feasibility studies; slurry 
pipelines; dooling systems; energy facilities; energy conservation. 
- - 

57000 Soil Conservation Service Plant Materials Studies. (Soil 
Conservation Service, Plant Materials Centers, P.O. Box 2890, 
Washington, DC, 20013). Contract: AR-79-0912. Supported by: De- 
partment of the Interior, Washington, DC (USA). Office of Surface 
Mining. Funding: DOI; EPA; DOA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

These studies will develop a wide diversity of plant materials 
for use in the reclamation of mined lands. Work will be done with 
commercial seed growers and nurserymen to assure their commer- 
cial availability. The approach will be to develop plants for reclama- 
tion in the arid and semi-arid regions and to increase the amounts of 
plants available when quantities are limited. 
Keywords: plants; land reclamation; surface mining; arid lands; avail- 
ability; plant breeding. 

57001 Investigation of Coal Mine Effluents: Regrade to Bond 
Release. Bucek, M.F. (HRB-Singer, Inc., P.O. Box 60, State College, 
PA, 16801). Project number: 68-03-2762. Contract: H5180113. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Industrial Environmental Research Lab. Funding: DOI; 
EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective of the study is to characterize the coal mine 
effluents draining from surface-mined lands or from surface'distur- 
bances associated with underground mining. The study sites are to 
be reclamation stages between regrade and bond release. The study 
is also to document the impact of various mining and reclamation 
practices on the mine effluent quality. The overall technical ap- 
proach comprises two major technical tasks that related to (1) 
performing surveys at 50 mine sites and (2) monitoring water quality 
of discharges at 12 mine sites for a period of up to one year. The 
study sites are located in coal mining regions of the United States. 
Keywords: coal mines; surface mining; waste water; underground 
mining; land reclamation; environmental impacts; water quality. 

57002 Physical Monitoring of Valley Fills in Cross-Ridge Mining 
Demonstration. Ettinger, C. (Skelly and Loy, 2601 N. Front St., 
Harrisburg, PA, 17110). Project number: 55191297. Contract: 
J5191297. Supported by: Department of the Interior, Washington, 
DC (USA). Office of Surface-Mining. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

An integral part of the Cross-Ridge Mining concept is the 
utilization of valley fill placement of excess spoil material above that 
which can be backstacked on the coal bench. Safety, environmental 
matters, and economics should be carefully considered before under- 
taking construction of a valley fill. Before actual construction com- 
mences, an intense testing program will be put in effect to more 
precisely determine the safety, environmental, and economic factors 
associated with each fill. A demonstration program has been estab- 
lished for two fills, and it will be divided into three phases, namely: 
pre-mine investigation, fill monitoring, and post mining analysis. 
Keywords: surface mining; environmental impacts; land reclamation. 

57003 Hydrologic Evaluation and Monitoring of Valley and head- 
of-hollow fills. Martin, J.F. (EPA, Industrial Environmental Re- 
search Lab., 5555 Ridge Ave., Cincinnati, OH, 45268). Project 
number: H5180113-6. Contract: H5180113-6. Supported by: Depart- 
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ment of the .Interior, Charlestown, W V  (USA). Offtce of Surface Selected control measures will also be evaluated for their efficiency 
Mining. Funding: DOI. in reducing these emissions. 
Related energy source: CoaI(100) R and D categories: Ecological Keywords: coal mining; dusts; emission; air pollution control; surface 
cffects of polluta~~tr or physical disturbances. mining; comparative evaluations. 

Plans are to coliect and analyze information from the litera- 
ture, State and Federal agencies, and industry on current technology 
for mountaintop-removal and head-of-hollow fill. Not only should 
the information pertaining to mining be considered but also for fill 
construction methods and procedures as practiced by other indus- 
tries, i.e., highway construction. All available methods and equip- 
ment that are currently being used to surface mine by removing 
mountaintops and making head-of-hollow fills, or  that can be adapt- 
ed to these uses will be reviewed. An environmental assessment of 
nine mountaintop removal and head-of-hollow fill operations in 
southern West Virginia and eastern Kentucky, where terrain is steep 
and these techniques are most frequently used, will be conducted. 
Keywords: surface mining; land reclamation; mountains; west virgin- 
ia; kentucky; environmental impacts. 

57004 Coal 'and the Environment Abstract Series. Hill, R.D. 
(EPA, Resource Extraction and Handling Div., 5555 Ridge Ave., 
Cincinnati, OH, 45268). Project number: H5180113-7. Contract: 
H5180113-7. Supported by: Department of the Interior, Washington, 
DC (USA). Office of Surface Mining. Funding: D01. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or  physical dist~rbances. 

This project includes searching, collecting, abstracting, and 
indexing of new material to add to the environmental collections. 
Publications to be reviewed include the more than 130 periodicals 
subscribed to by BCR, Chemical Abstracts, symposia and confer- . 
ence proceedings, and reports by various governmental, university, 
and private section organizations. Resulting from this project will be 
an update of current bibliographies in the Coal and the Environment 
Abstract Series and a yearly subsequent bibliographic addition to the 
first abstract series entitled Bibliograhy on Mined-Land Reclama- - .  
tion. 
Keywords: coal mining; land reclamation; bibliographies; environ- 
mental impacts. 

57005 Study Surface Coal Mining and Reclamation Operations in 
State of Alaska. Long, R. (National Academy of Sciences, 2101 
Constitution Ave. NW, Washington, DC, 20418). Project number: 
J5180010. Contract: J5180010. Supported by: Department of the 
Interior, Washington, DC (USA). Office of Surface Mining. Fund- 
ing: DOI. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Section 708 of P.L. 95-87 directed the Secretary to undertake 
an in-depth study of surface coal mining operations in the state of 
Alaska. The study will provide information on the physical, hydrolo- 
gic and climatic conditions in Alaska with the purpose of the 
developing specific regulations for protecting the environment to an 
extent equivalent to those standards or other coal regions. The study 
will also assess the impact of Alaskan coal resource development on 
cultural and socio-economic conditions in that state. 
Keywords: coal mining; alaska; hydrology; regulations; environmen- 
tal impacts; surface mining; meteorology; coal industry; socio-eco- 
nomic factors; energy source development; environmental policy. 

57006 Plant Information Network: Phase 11. McIntyre, G.  
(Colorado State Univ., Dept. of Botany and Plant Pathology, Fort 
Collins, CO, 80523). Project number: J5180102. Contract: 14-16-0008- 
2058. Supported by: Fish and Wildlife Service, Fort Collins, CO 
(USA). Funding: DOI. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

PIN is a computer-based data bank for rapidly retrieving and 
organizing information on the vascular plants, native and naturalized 
to the states of Colorado, Montana, and Wyoming. It currently 
includes information on over 4000 plants. PIN is'an expansion and 
modification of an earlier plant information system, the Rapid 
Access Plant Information Center (RAPIC), which was developed by 
Dr. Robert Adams (while at Colorado State University in the 
Botany and Plant Pathology Department). The RAPIC system was 
developed to make biological information more available to persons 
interested in the use of native plants or land management. 

. Keywords: colorado; montana; wyoming; plants; .information sys- 
tems; land use. 

57007 Emission Factors and Control Technology for Fugitive 
Dust from Coal Mines. Hermann, J.G. (EPA, 5555 Ridge Rd., 
Cincinnati, OH, 45268). Project number: Subagreement No. 4. Con- 
tract: H5180113. Supported by: Department of the Interior, Washing- 
ton, D C  (USA). Office of Surface Mining. Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to develop emission factors for significant 
surface coal mining operations with emphasis on four size ranges. 

57008 Development of a Coal Surface Mine Monitoring Capabili- 
ty Utilizing Landsat Satellite Technology. Inglis, M. (Univ. of New 
Mexico, Technology Application Center, 2500 Central Ave. SE, 
Albuquerque, NM, 8713 1). Project number: H5 180101. Contract: 
H5180101. Supported by: Department of the Interior, Washington, 
@C (USA). Office of Surface Mining. Funding: DOI. 
Related energy source: Coal(100) R and D categories:. Ecological 
effects of pollutants or physical disturbances. 

The overall objective is to develop an operational strategy for 
the OSM to develop a coal surface mining monitoring capability 
using Landsat satellite technology. Through the use of digital analy- 
sis of Landsat imagery of minicomputers at Stanford Universit,~ and 
the Technology Application Center of .the University of New 
Mexico, this project will demonstrate that the use of Landsat data 
and change detection techniques are feasible to supplement and/or 
guide OSM inspections of coal surface mines. The,use of minicom- 
puters is an important aspect of this demonstration and will make it 
feasible to use such technology in regional or sub-regional office of 
OSM. Two demonstrations, one at the Navajo mine in New Mexico 
and a second at The Rogers No. 2 Mine in Oklahoma, will serve as 
the basic project sites for this activity. T o  date, the software and 
hardware are located at.TAC, and reports, papers and analysis are 
progressing for the technology transfer to develop an operational 
strategy. 
Keywords: coal mines; Surface mining; monitoring; telemetry; tech- 
nology transfer; satellites; new mexico; oklahoma; digital computers; 
waste water. 

57009 Water Resources Protection Technology: a Handbook of 
Measures to Protect the Water Resources in Small Mining Oper- 
ations. Varrin, R.D. (Univ. of Delaware, Water Resources Center, 
42 East Delaware Ave., Newark, DE, 19711). Project number: 
J5180110. Contract: J5180110. Supported by: Department of the 
Interior, Washington, DC (USA). Office of Surface Mining. Fund- 
ing: DOI. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Purpose of the program is to develop a handbook entitled A 
Handbook of Measures to Protect Water Resources in Small Mining 
Operations. This handbook, designed primarily for small mine opera- 
tors (yearly production under 100,000 tons), will graphically show 
techniques and/or methods of exploration, mining, and reclamation 
which will decrease adverse impacts on surface and groundwater 
supplies. Emphasis is on mining activities and reclamation techniques 
performed east of the 100th meridian. Suggested techniques will 
include an evaluation of effectiveness, cost and applicability for 
implementation by small operators' capabilities. The handbook will 
function as a technology transfer instrument for operators who want 
to prepare a reclamation plan and implement it with a limited 
amount of consultant participation. A review draft of the handbook 
is scheduled for completion by February 1980. 
Keywords: water resources; manuals; exploration; mining; land recla- 
mation; cost; technology transfer; mines. 

57010 Coal and the Environment Abstract Series. Hill, R.D. 
(EPA, Resource Extraction and Handling Div., 5555 Ridge Avenue, 
Cincinnati, OH, 45268). Project number: H5180113-7. Contract: 
H51801.13-7. Supported by: Oflice of Surface Mining Reclamation 
and Enforcement, Washington, DC (USA). Funding: DOI. 
Related energy source: CoaI(100) .R and D categories: Ecological 
effects of pollutants or physical disturbances. 

This project includes seaching, collecting, abstracting, and 
indexing of new material to add to the environmental collections. 
Publications to be reviewed include the more than 130 periodicals 
subscribed to by BCR, Chemical Abstracts, symposia and confer- 
ence proceedings, and reports by various governmental, university, 
and private sector organizations. Resulting from this project will be 
an update of current bibliographies in the Coal and'the Environment 
Abstract Series and a yearly subsequent bibliographic addition to the 
first abstract series entitled Bibliography on Mined-Land Reclama- 
tion. 
Keywords: coal mining; land reclamation; abstracts; data compilation; 
environmental impacts; bibliographies. 

57011 Water Resources Protection Technology: A Handbook of 
Measures to Protect the Water Resources in Small Mining Oper- 
ations. Varrin, R.D. (Univ. of Delaware, Water Resources Center, 
42 East Delaware Avenue, Newark, DE, 19711). Project number: 
J5180110. Contract: J5180110. Supported by: Office of Surface 
Mining Reclamation and Enforcement, Washington, DC (USA). 
Funding: DOI. , . 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 



DEPARTMENT OF. TRANSPORTATlON 139 

The objective is to develop a handbook entitled A Handbook 
of Measures to Protect Water Resources in Small Mining Oper- 
ations. This handbook, designed primarily for small mine operators 
(yearly production under 100,000 tons), will graphically show tech- 
niques and/or methods of exploration, mining and reclamation 
which will decrease adverse impacts on surface and groundwater 
supplies. Emphasis is on mining activities and reclamation techniques 
performed east of the 100th meridian. Suggested techniques will 
,include an evaluation of effectiveness, cost and applicability for 
implementation by small operators' capabilities. The handbook will 
function as a technology transfer instrument for operators who want 
to prepare a reclamation plan and implement it with a limited 
amount of consultant participation. A review draft of the handbook 
is scheduled for completion by February 1980. 
Keywords: water resources; water pollution control; land reclama- 
tion; environmental impacts; coal mining; surface mining; manuals; 
waste management; surface waters; ground water; technology trans- 
fer; metals; elements; sediments; water quality. 

57012 Development of a Coal Surface Mine Monitoring Capabili- 
ty Utilizing Landsat Satellite Technology. Inglis, M. (Technology 
Application Center, 2500 Central Avenue, SE, Albuquerque, NM, 
87131). Project number: H5180101. Contract: H5180101. Supported 
by: Office of Surface Mining.Reclamation and Enforcement, Wash- 
ington, DC (USA). Funding: DOI. '1. 

Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The overall objective is to develop an operational strategy for 
the OSM to develop a coal surface mining monitoring capability 
using Landsat satellite technology. Through the use of digitalanaly- 
sis of Landsat imagery of minicomputers at Stanford University and 
the Technology Application Center of the University of New 
Mexico, this project will demonstrate that the use of Landsat data 

.and change detection techniques are feasible to supplement and/or 
guide OSM inspections of coal surface mines. The use of minicom- 
puters is an important aspect of this demonstration and will make it 
feasible to use such technology in regional or sub-regional office of 
OSM. Two demonstrations, one at the Navajo mine in New Mexico 
and a second at The Rogers No. 2 Mine in Oklahoma, will serve as 
the basic project sites for this activity. To date, the software and 
hardware are located at TAC, and reports, papers and analysis are 
progressing for the technology transfer to develop an operational 
strategy. 
Keywurds: coal mining; surface mining; rcmotc scnsing; satellites; 
monitoring. . 

57013 Investigation of Coal Mine Effluents: Regrade to Bond 
Release. Bucek, M.F. (HRB-Singer, Inc., P.O. Box 60, State College, 
PA, 16801). Project number: 68-03-2762. Contract: H5180113. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Industrial Environmental Research Lab, Funding: DOI; 
EPA. 
Related energy source: CoaI(100) R and D categories: Ecological " 
effects of pollutants or physical disturbances. 

The objective of the study is to characterize the coal mine 
effluents draining from surface-mined lands or from surface distur- 
bances associated with underground mining. The study sites are to 
be reclamation stages between regrade and bond release. The study 
is also to document the impact of various mining and reclamation 
practices on the mine effluent quality. The overall technical ap- 
proach conprises two major technical tasks that related to (1) 
performing surveys at 50 mine sites, and (2) monitoring water quality 
of discharges at 12 mine sites for a period of up to one year. The 
study sites are located in coal mining regions of the United States. 
Keywords: coal mines; surface mining; land reclamation; acid mine 
drainage; water quality; water pollution; underground mining. 

57014 Plant Information Network: Phase 11. McIntyre, G. 
(Colorado State Univ., Dept. of Botany and Plant Pathology, Fort 
Collins, CO, 80523). Project number: J5180102. Contract: 14-16-0008- 
2058. Supported by: Fish and Wildlife Service, Fort Collins, CO 
(USA). Fuding: DOI. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

A computer-based data bank for rapidly retrieving and orga- 
nizing information on vascular plants, native and naturalized to the 
states of Colorado, Montana, and Wyoming has been developed. It 
currently includes information on over 4000 plants. PIN is an 
extension and modification of an earlier plant information system 
RAPIC (Rapid Plant Information Center) which was developed by 
Dr. Robert Adams (while at Colorado State University in the 
Botany and Plant Pathology Department). The RAPIC was devel- 
oped to make biological information more available to persons 
interested in the use of native plants or land management. 
Keywords: colorado; montana; wyoming; baseline ecology; plants; 
inventories; information systems; computer codes; p codes; land use; 
management; coal industry; land reclamation. 

. 57015 Hydrologic Evaluation and .Monitoring of Valley and 
Head-of-Hollow Fills. Martin, J.E. (EPA, 5555 Ridge Avenue, Cin- 

Iglcinnati, OH, 45268). Project number: H5 1801 13-6. Contract: 
H5 1801 13-6. Supported by: Office of Surface. Mining Reclamation 
and Enforcement, Charlestown, WV (USA). Funding: DOI. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are to collect and analyze information from 
the literature, state and federal agencies, and industry on current 
technology for mountaintop-removal and head-of-hollow fill. Not 
only should the information pertaining to mining be considered but 
also the fill construction methods and procedures as practiced by 
other industries, i.e., highway construction. All available methods 
and equipment that are currently being used to surface mine by 
removing mountaintops and making head-of-hollow fills, or those 
that can be adapted to these uses, are reviewed. Environmental 
assessments of nine mountaintop removal and head-of-hollow fill 
operations in southern West Virginia and eastern Kentucky, where 
terrain is steep and these techniques are most frequently used, will be 
conducted. 
Keywords: data compilation; data analysis; surface mining; roads; 
construction; technology assessment; mountains; environmental ef- 
fects; kentucky; hydrology; coal mining; valleys; spoil banks; over- 
burden; waste management. 

DEPARTMENT OF TRANSPORTATION 

60000 * Power Consumption of Truck Tires. Gusakov, I. (calspan 
Corp., P.O. Box 400, Buffalo, NY, 14225). Project number: 61-224. 
Contract: DOT-HS-9-02139. Supported by: Department of Transpor- 
tation, Washington, DC (USA). Research and Special Programs 
Administration. Funding: DOT. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The unique Calspan flat surface tire test facility is being 
utilized to acquire truck tire rolling resistance data, to serve as the 
basis for the development of a standardized test procedure for the 
measurement of truck tire rolling resistance, the development of 
algorithms to allow laboratory rolling resistance data to be used to 
predict in-service fueleconomy and the development of data on the 
effect of pavement surface on in-service rolling resistance. These 
data are necessary to understand the very important economic factor 
of fuel consumption associated with tire rolling resistance differences 
between current noisy bias-ply truck tires and the quieter radial-ply 
ties. Noise studies, treadwear studies and life cycle cost studies 
conducted by DOT all indicate an advantage to the use of low 
rolling resistance radial-ply tires. 
Keywords: trucks; tires; fuel consumption; fuel economy; life-cycle 
cost: rolling friction; algorithms; noise; wear. 

60001 Purdue Automotive Research. Goodsen, E. (Purdue 
Univ., Automotive Transportation Center, Lafayette, IN, 47907). 
Project number: DOT-RC-92004. Contract: DOT-RC-92004. Sup- 
ported by: Department of Transportation, Washington, DC (USA). 
Research and Special Programs Administration. Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The energy-related environmental research in the Auto- 
motive Research sponsored by DOT at Purdue includes three tasks 
entitled: (1) respiratory exposure analysis, (2) diesel engine particu- 
lates, and (3) truck noise reduction. The objective of the first task is 
to develop a method for estimating respiratory intake of automotive 
pollutants by urban populations as a function of diurnal population 
mobility. The second task is to empirically determine the crank angle 
or time dependency of diesel particulates to the exhaust products as 
a function of various engine controls so as to determine improved 
means to reduce these exhaust pollutants. The third task is to survey 
noise sources in commercial vehicles and determine improved instru- 
mentation for identifying noise sources on the engines/vehicles. 
Keywords: noise pollution abatement; trucks; diesel engines; research 
programs; exhaust gases; inhalation; respiratory system; particles; 
urban areas. 

60002 Transportation Energy Research (Air Quality Assess- 
ment). Marmo, F. (Transportation Systems Center, Kendall Square, 
Cambridge, MA). Project number: PPA-912. Contract: PPA-912. 
Supported by: Department of Transportation, Washington, DC 
(USA). Research and Special Programs Administration. Funding: 
DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The energy-related environmental research in the Transporta- 
tion Energy Research sponsored by DOT/RSPA at TSC includes 
two tasks entitled: (1) Characterization of Transportation Sources 
Inventories, and (2) Air Quality Modelling Assessment. The objec- 
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tive of the first task is to characterize urban transportation air 
pollution source inventories, with emphasis on vehicle emission 
factor evaluation. This effort is being done by JPL and it was 20% 
complete in FY 1979. The objective of the second task is being 
redefined at this time. 
Keywords: air quality; environmental impacts; urban areas; vehicles; 
exhaust gases; mathematical models; transportation systems. 

60003 Collection of Data Related to Master Meter Operators. 
Grapsas, G. (Systems and Applied Sciences, 6811 Kenilworth 
Avenue, Riverdale, MD, 20840). Contract: RC-82038. Supported by: 
Department of Transportation, Washington, DC (USA). Research 
and Special Programs Administration. Funding: DOT. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

A data base exists for most gas pipeline systems. A complete 
data base does not exist, however, for a segment of the gas distribu- 
tion system--master meter systems. These systems consist of facilities 
often not owned by a gas utility and used to supply gas to a number 
of different outlets, including apartment complexes, trailer parks, and 
hospital or university campuses. Master meter systems could present 
certain safety hazards, but the magnitude of the potential hazard is 
unknwon because of the lack of a data base. Phase 1 of the study 
(now complete) will provide a statistical sampling for projecting the 
approximate number, location, and character of the nation's master 
meter systems, and specify a plan for a full exchange of information 
with master meter operators. Phase 11, if undertaken, will involve 
development of a complete directory of master meter systems, 
including name, address, and selected system characteristics. Results 
of the study will be used to develop and implement a federal 
enforcement policy toward master meter systems. 
Keywords: natural gas distribution systems; master metering; hospi- 
tals; apartment buildings; mobile homes; school buildings; pipelines; 
data base management; technology assessment. 

60004 Study of the Factors Affecting the Safety of Arctic Pipe- 
lines. Luscher, U. (Woodward-Clyde Consulants, 3 Embarcadero 
Center, San Francisco, CA, 941 11). Contract: RC-92050. Supported 
by: Department of Transportation, Washington, D C  (USA). Re- 
search and Special Programs Administration. Funding: DOT. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The study will provide detailed information and analysis 
concerning the current practices and procedures employed to miti- 
gate the effects of the Arctic environment in the design, construc- 
tion, testing, inspection, and operation and maintenance of Arctic 
pipelines to provide for public safety and environmental protection. 
Present, past, and proposed future research dealing with Arctic 
problems will also be investigated and evaluated in terms of the 
advantages and disadvantages concerning protection of people, 
property, and the environment. The results will be used as a basis for 
revision of the gas and liquid pipeline safety regulations in those 
areas where revisions are required, and to recommend areas where 
future research would be beneficial to Arctic pipeline safety. 
Keywords: arctic gas pipelines; arctic regions; safety engineering; 
environmental impacts; design; construction; testing; maintenance; 
pipelines; operation. 

60005 National Liquefied Petroleum Gas Safety Policy Model. 
Butler, S. (Transportation Systems Center, Kendall Square, Cam- 
bridge, MA, 02142). Contract: RS-930. Supported by: Department of 
Transportation, Washington, D C  (USA). Research and Special Pro- 
grams Administration. Funding: DOT. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

A computer-based mathematical programming model will be 
developed to analyze the feasibility and costs of alternative storage 
sites and distribution systems for liquefied petroleum gas.(LPG). The 
model will be used to assess the safety consequences of shifting the 
storage of LPG to less heavily populated areas and establishing new 
multi-modal distribution networks. The model will also be used to 
assess the economic consequences of these new storage and distribu- 
tlon systems. 
Keywords: liquefied petroleum gases; mathematical models; storage 
facilities; site selection; transport; safety. 

60006 Assessment of Arctic Offshore Pipelines. Brown, , W. 
(Energy Interface Associates, P.O. Box 1173, Palos Verdes, CA). 
Contract: RA-82017. Supported by: Department of Transportation, 
Washington, DC (USA). Research and Special Programs Adminis- 
tration. Funding: DOT. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this program is to conduct a technology 
review of current outer continental shelf (OCS) pipeline designs and 
new concepts being considered by industry for oil/gas transporta- 
tion. The results of this effort will provide (1) descriptions of new 
pipeline designs, concepts, and their estimated costs; (2) basic infor- 
mation on the OCS hazards that may affect the design and operation 

of Arctic OCS pipelines; (3) an estimate of the vulnerabilities of 
these designs in the presence of Arctic hazards; and (4) recommenda- 
tions for improving the effectiveness and enforceability of the exist- 
ing standards and regulations. 
Keywords: arctic regions; pipelines; continental shelf; petroleum; 
natural gas; transport; pollution regulations; standards; baseline ecol- 
ogy; offshore sites. 

62000 Aircraft Systems Fire Safety. Sarkos, C.P. (National Avi- 
ation Facilities Experimental Center, ANA-350, Building 10, Atlan- 
tic City, NJ, 08405). Project number: 181-521. Supported by: Federal 
Aviation Administration, Washington, DC (USA). Funding: DOT. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The ultimate objective of the Aircraft Systems Fire Safety 
Program is to improve the survival of occupants during a postcrash 
transport aircraft cabin fire. The emphasis of the program is under- 
standing and minimizing the fire hazards of cabin materials, includ- 
ing flammability, .smoke, and toxicity. Currently, in-house efforts 
consist primarily of conducting full-scale and modeling tests to 
determine the cabin hazards created by an external fuel fire adjacent 
to a door opening in an intact fuselage. Wind velocity and door 
opening locations are the most important factors affecting the cabin 
hazards of a'fuel fire. which are primarily high temperature and 
smoke. Projects completed in FY 1979 include: (1) studying the 
effect of heat flux on smoke emission by typical cabin materials; (2) 
comparing five widely-used flammability test methods; and (3) meas- 
uring the cabin hazards .in a full-scale test article from a large 
external fuel fire. A new project consists of developing methods of 
testing and improving the integrity of evacuation slides subjected to 
intense thermal radiation. Contractual studies in FY 1979 continued 
in the development of a methodology for combining the effects of 
heat, smoke, and toxic gas emissions from a burning material into a 
single rating index (combined hazard index, or CHI) and the devel- 
opment of a computer program for predicting the growth of a cabin 
fire and the distribution of hazards produced by burning interior 
materials. 
Keywords: aircraft; fires; safety; fire hazards; fire prevention; fire 
resistance; aviation fuels; computer codes; accidents; occupants. 

62001 Transport Crashworthiness. Caiafa, C.A. (FAA, Aircraft 
and Safety Development Division, Atlantic City, NJ, 08405). Project 
number: 182-520. Contract: 182-520-100. Supported by: Federal Avi- 
ation Administration, Washington, DC (USA). Funding: DOT- 
$975,000; NASA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The project objective is to develop crashworthiness require- 
ments Sor transport aircraft to improve occupant survivability. 
Several factors are involved in the survival of passengers following 
airline accidents. This program is intended to study these factors and 
propose solutions. Some technical approaches to be pursued are: (a) 
development and evaluation of new systems of cabin fire hazard 
control to improve escape time for passengers and crew; (b) devel- 
opment of a math model of cabin fire to assess effect of different 
materials and areas on'cabin fire environment; and (c) development 
of hollow fire fabrication techniques required to produce membrane 
material of consistent properties. It will be necessary to evaluate 
manufacturing techniques, to develop optimum fiber configuration 
and geometry, and to establish sufficient design data to permit the 
design of a large-scale laboratory unit for the purpose of testing and 
evaluating nitrogen for fuel tank inerting. The results are new 
regulations leading to safer aircraft, aircraft interiors and fuels. 
Keywords: aircraft; safety engineering; accidents; fire hazards; fire 
prevention; materials; fabrication; occupants. 

62002 Development of Cost Methodology to Measure Benefits to 
Communities from Aircraft Noise Abatement. Cambell, H. (Charles 
River Associates, Inc., Boston, MA, 021 16). Project number: LGR-7- 
3805. Contract: LGR-7-3805 (RFP). Supported by: Federal Aviation 
Administration, Washington, DC (USA). Funding: DOT-$200,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objective is to develop a model to be used'in assessing 
the costs and benefits of proposed noise abatement policies. A 
computerized model will be developed which utilizes user specified 
noise abatement scenarios for specified aircraft types, operations, and 
airports, and computes the noise abatement costs and benefits. Bene- 
fits are measured as the property values change in the noise impacted 
areas. Total and fuel only cost-benefit ratios are generated and will 
be used in policy analysis. 
Keywords: noise pollution abatement; cost benefit analysis; aircraft: 
mathematical models. 

62003 Development of an Aircraft Fuel Consumption Simulation 
Model. Winer, D.E. (Office of Environment and Energy, 800 
Independence Ave., SW, Washington, DC, 20591). Project number: 
08995-00999. Contract: DOT-FA79WA-4391. Supported by: Federal 
Aviation Administration, Washington, D C  (USA). Funding: DOT. 
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Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this program was to develop an aircraft fuel 
burn simulation model to facilitate the energy impact analysis of (1) 
proposed changes to operating procedures; (2) a'lrport delay effects; 
and (3) other regulatory changes. The model will be made available 
to the public, providing a uniform and accurate methodology for 
assessing fuel consumption characteristics of complex flight patterns 
enroute and in terminal areas around airports. 
Keywords: fuel consumption; aircraft; airports; simulation; operation; 
aviation fuels; consumption rates. 

63000 Integrated Motorist Information System: Evaluation Plan. 
Ferlis, R. (Peat, Marwick, Mitchell and Co., 1990 K St. SW, 
Washington, DC, 20006). Project number: 3203-034. Contract: DOT- 
FH-11-9590. Supported by: Federal Highway Administration, Wash- 
ington, DC (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this program is the design of the evaluation 
plan for the Integrated Motorist Information System (IMIS) includ- 
ing data collection, analysis and evaluation of costs and effectiveness 
of the installed IMIS in the Long Island Corridor. 
Keywords: evaluation; automobiles; information systems; communi- 
cations; cost; data acquisition; new york; motor vehicle operators. 

63001 Evaluation of Preferential Lanes for High Occupancy 
Vehicles at Metered On Ramps. Burk, C.G. (California Dept. of 
Transportation, 120 S Spring Street, Los Angeles, CA, 90012). 
Supported by: Federal Highway Administration, Washington, DC 
(USA). Funding: DOT; CDOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

An eight mile length of the Golden State Freeway (1-5) in 
Los Angeles, California, had by-pass ramps built for carpools and 
buses to bypass the ramp meter. Some 15 ramps were so constructed 
and the effectiveness of this system was evaluated in terms of the 
number of carpools generated and the operation of the freeway 
system. This is the first system-wide application of ramp meter by- 
passes for carpools and buses. 
Keywords: carpooling; roads; traffic control; vehicles; evaluation. 

63002 Fringe Parking for Carpool Staging. Thompson, R.P. 
(California Dept. of Transportation, 1120 N Street, Sacramento, CA, 
95814). Contract: DOT-FH-11-9125. Supported by: Federal Highway 
Administration, Washington, DC (USA). Funding: DOT, CDOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

Three park and ride lots were constructed in California and 
the resulting usage was monitored. Results of the study shows that 
two of the lots were very successful and the third one was less so. 
Location is a very important factor as it should not be located too 
close to the CBD. 
Keywords: automobiles; uses; carpooling; california. 

63003 Freeway Control and Management for Energy Conserva- 
tion. Torres, J.F. (JFT Associates, 6305 Arizona Place, Los Angeles, 
CA, 90045). Contract: DOT-FH-11-9635. Supported by: Federal 
Highway Administration, Washington, DC (USA). Funding: DOT- 
$1 18,000. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The goals of this project are: (1) to determine the short-range 
and long-range freeway management objectives to promote energy 
conservation; and (2) to provide guidelines on how to best obtain the 
freeway management objectives specified. The management strate- 
gies to be considered must treat energy conservation as the primary 
goal. These strategies will include requirements for alternate routing, 
preferential treatments for carpools and buses, and traffic controls to 
minimize the effects of freeway incidents and distrubances. Both 
urban and rural freeways are to be included in this study. 
Keywords: roads; energy conservation; management; traffic control; 
carpooling; accidents; vanpooling; urban areas; rural areas; control. 

63004 IMIS Evaluation Plan. Ferlis, R.A. (Peat, Marwick, 
Mitchell and Co., 1990 K St. SW, Washington, DC, 20006). Con- 
tract: DOT-FH-11-9590. Supported by: Federal Highway Adminis- 
tration, Washington, DC (USA). Funding: DOT-$60,000. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objectives of this project are to specify goals for the 
Integrated Motorists Information System (IMIS) located on Long 
Island in New York; to develop the experimental plan and evaluation 
schedule; to design and test the data collection and analysis proce- 
dures; and to identify hardware requirements for the evaluation. 
Keywords: evaluation; automobiles; information systems; communi- 
cations; cost; data acquisition; new york; motor vehicle operators. 

63005 Evaluation of the Dallas Freeway Corridor System. Brug- 
geman, J.M. (Peat, Marwick, Mitchell and Co., 1990 K St. SW, 
Washington, DC, 20006). Contract: DOT-FH-11-9611. Supported by: 
Federal Highway Administration, Washington, DC (USA). Funding: 
DOT-$136,000. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this project is to evaluate the effectiveness of 
the freeway corridor surveillance and a control system which is 
operating in the corridor along the North Central Expressway in 
Dallas, Texas. The controls include 35 entrance ramp meters, 15 
frontage road traffic signals, 75 arterial signals, drum type change- 
able message signs, closed circuit TV, and support equipment. The 
amount of fuel saving attributed to the systems operation will be 
estimated. 
Keywords: roads; traffic control; energy conservation; texas; commu- 
nications; control systems; surveillance. 

63006 Criteria for Removing Traffic Signals. Neudorff, L.G. 
(JHK and Associates, 4660 Kenmore Ave., Alexandria, VA, 22304). 
Contract: DOT-FH-11-9524. Supported by: Federal Highway Ad- 
ministration, Washington, DC (USA). Funding: DOT-$82,000. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objectives of this project are to develop and test criteria 
that may be adopted for the removal of existing traffic signals. The 
work included reviewing data at 227 locations where signals were 
successfully removed and 46 intersections where attempted removals 
were unsuccessful. Tentative criterion, based on traffic volumes, 
sight distances, and expected accidents, was developed. This crite- 
rion is being tested in three cities. Fuel savings estimates are part of 
the supporting information used to justify traffic signal removals. 
Keywords: energy conservation; traffic control; vehicles; removal; 
accidents; roads., 

63007 Fringe Parking Lots for Carpoolers. Flora, J. (Voorhees, 
A.M., and Associates, Inc., 7798 Old Springhouse Rd., McLean, 
VA, 22101). Contract: DOT-FH-11-9463. Supported by: Federal 
Highway Administration, Washington, DC (USA). Funding: DOT- 
$76.000. 
Related energy source: conservation(100) R and D categories: Pollnt- 
ant monitoring. 

The experience of 150 park and pool lots was obtained in 
Connecticut, Michigan, Missouri, and California. Guidelines are 
being developed for locating, signing, liability requirements, design 
and construction, and financing and operating costs. This study will 
indicate the extent to which park and pool lots actually serve as an 
incentive to the formation of new carpools and what costs and 
benefits can be expected. Energy savings is one of the measures of 
effectiveness. 
Keywords: carpooling; vehicles; motor vehicle operators; energy 
conservation; financial incentives; liabilities; cost benefit analysis; 
design; construction; operation. 

63008 Planning and Scheduling Work Zone Traffic Control. 
Abrams, C. (JHK and Associates, Box 3727, Bay Bridge Office 
Plaza, San Francisco, CA, 94119). Project number: 31Y1024. Con- 
tract: DOT-FH-11-9417. Supported by: Federal Highway Adminis- 
tration, Washington, DC (USA). Funding: DOT. 
Related energy source: general sc~ence(lOO) R and D categories: 
Pollutant monitoring. 

The purpose of this project was to develop a procedure for 
estimating the costs and consequences of alternative work zone 
strategies under varying traflic demands and environmental condi- 
tions, and selecting the a propriate strategy for the given demands 
and conditions. The syntResis of findings reported in previous stud- 
ies, modeling of relationships and analysis of empirical (field) data on 
traffic impacts, safety, construction costs, and environmental impacts 
are the methods employed. A guide that can be used in the early 
planning or preliminary design stages of construction is developed to 
estimate the consequences of alternative work zone strategies for 
site-specific conditions in terms of traffic flow, safety, non-motorist 
impact, and construction cost and efficiency. T o  obtain the best 
available balance between these factors, a decision methodology will 
be developed, for use by raodway administrators and engineers. 
Keywords: traffic control; planning; cost; safety; construction; fore- 
casting; decision making; environmental impacts; roads. 

63009 Determination of Traffic Signal Intensity Levels. King, 
G.F. (KLD Associates, Inc., 300 Broadway, Huntington Station, 
NY, 11746). Project number: 31A1832. Contract: DOT-FH-11-9512. 
Supported by: Federal Highway Administration, Washington, D C  
(USA). Funding: DOT. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective of the study was to determine if the dimming of 
traffic signals is feasible. 
Keywords: traffic control; roads; equipment; lighting systems; feasi- 
bility studies. 
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63010 Implications of Lightweight, Low-Powered Future Vehi- 
cles in the Traffic Stream. St John, A.D. (Midwest Research Inst., 
425 Volker Blvd., Kansas City, MO, 64110). Project number: 39B2-1 
002. Contract: DOT-FH-11-9424. Supported by: Federal Highway 
Administration, Washington, D C  (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this program is to determine the impact of 
lightweight, low-powered future vehicles on trafic flow, roadway 
capacity, and level of revenue for each year through 1985 and for 
1995. The approach is to simulate the traffic behavior expected as a 
result of low-powered vehicles entering the vehicle population in the 
next 15 years. Freeway and 2-lane rural road applications will be 
studied. Results of the study are not available at this time. Recom- 
mendations will be made on what operational changes, if any, will be 
needed to assure highway safety. 
Keywords: roads; safety; simulation; traffic control; vehicles; eco- 
nomic Impact. 

63011 Signing for Low Volume Intersections. Stockton, W. 
(Texas Transportation Inst., Texas A and M Univ., College Station, 
TX, 77843). Project number: 31A1794. Contract: DOT-FH-11-9449. 
Supported by: Federal Highway Administration, Washington, DC 
(USA). Funding: DOT. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective of this study was to develop and validate 
criteria for the use of two-way stop signs, yield signs, and no signs at 
low volume intersections. 
Keywords: roads; traffic control; vehicles. 

63012 Integration of BPS Strategies with NETSIM. Torres, J.F. 
(JFT Associates, 6305 Arizona Place, Los Angeles, CA, 90045). 
Project number: 32M3-053. Contract: DOT-FH-11-9640. Supported 
by: Federal Highway Administration, Washington, DC (USA). 
Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of the study is to program and debug bus 
priority system (BPS) strategies submitted by the New Jersey De- 
partment of Transportation for integration with the NETSIM traffic 
simulation model. This will permit the evaluation of these strategies 
using the NETSIM model. Effective BPS strategies can reduce bus 
delay, thus encouraging ridership and reducing fuel consumption. 
Keywords: buses; roads; traffic control; simulation; fuel consumption; 
mathematical models; new jersey. 

63013 Development of an Arterial Analysis Package (AAP). 
Courage, K. '(Univ. of Florida, 346 Weil Hall, Gainesville, FL, 
3261 1). Project number: 32M2-014. Contract: DOT-FH-11-95] 1. Sup- 
ported by: Federal Highway Administration, Washington, DC 
(USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of the study is to'develop a package of comput- 
er programs which will be able to analyze the operation of arterial 
facilities. Traffic engineers will be able to use the AAP as a tool to 
determine effective control strategies on urban arterials and, thus, 
improve traffic flow and reduce fuel consumption and emissions. 
Keywords: traffic control; urban areas; roads; fuel consumption; 
exhaust gases; vehicles; operation; computer codes; energy conserva- 
tion. 

63014 Call-In System for Motorist Navigation Information. 
Parikh, B.S. (Input Output Computer Services, Inc., DOT, 400 
Totten Pond Road, Waltham, MA, 02154). Project number: DOT- 
FH-11-9509. Contract: DOT-FH-11-9509. Supported by: Federal 
Highway Administration, Washington, D C  (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this study is to determine the feasibility of a 
computer-controlled voice response systeni for motorist navigation 
information. A limited system will be developed and evaluated to 
identify its potential capabilities and limitations. The motorists' 
access to the routing information system will be by any touch-tone 
telephone. The system will be limited in coverage to the Washing- 
ton, DC, area and will not have real-time update capability. The 
hardware and software components of the system have been com- 
pleted. Preparations are in progress for the evaluation of the system. 
Driver navigation problems constitute an important source of energy 
waste in the highway transportation system. It is estimated that even 
a modest improvement in motorist navigation performance would 
result in a considerable savings of automobile fuel. 
Keywords: vehicles; traffic control; navigational instruments; infor- 
mation systems; feasibility studies; washington dc; energy conserva- 
tion; computer codes; telephones; roads; communications; occupants. 

63015 Macroscopic Simulation for Urban Traffic Management. 
Lieberman, E.B. (KLD Associates, Inc., 30d Broadway, Huntington 

Station, NY, 11746). Project number: 32K2-012. Contract: DOT-FH- 
11-9369. Supported by: Federal Highway Administration, Washing- 
ton, D C  (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this study was to adapt a macroscopic 
symbolic simulation model of traffic flow in urban areas that will be 
useful for pretesting and evaluating traffic management strategies. 
Urban traffic is represented by a set of variables whose values 
change during a simulated time period according to pre-established 
logical and empirical relationships. The representation is defined by 
a computer program. The model thus developed is then tested and 
its results compared against real-life data. Output of the model 
include traffic characteristics, fuel consumption, and vehicle emis- 
sions. A model named TRAFW has been developed and tested. It is 
now being subjected to a series of demonstrations to insure reliabil- 
ity. The model will allow the prediction of the effect of traffic 
management strategies on measures of effectiveness such as fuel 
consumption. 
Keywords: traffic control; roads; urban areas; fuel consumption; 
vehicles; computerized simulation; energy conservation. 

63016 Peak Hour System Analysis on the Eastern Shore of 
Maryland. Renshaw, D.L. (UII~V. of Maryland, College Park, MU, 
20742). Contract: PR-5-78. Supported by: Federal Highway Adminis- 
tration. Washinaton. D C  (USA). Funding: DOT. 
 elated energy iource: conservation(100~ R and D categories: Pollut- 
ant monitoring. 

The objectives of this research are to develop and evaluate 
motorist information and advisory strategies to reduce congestion on 
Route 50 and other selected primary routes on summer weekends. 
Keywords: motor vehicle operators; roads; evaluation; maryland; 
information systems; energy conservation; systems analysis. 

63017 Integrated Motorist Information System, Phase 111: 
Design. Zove, P. (Sperry Systems Management, Great Neck, NY, 
11020). Project number: 32C3-042. Contract: DOT-FH-11-9557. Sup- 
ported by: Federal Highway Administration, Washington, D C  
(USA). Funding: DOT; NYDOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this project is to develop detailed design and 
plans, specifications, and estimates for an Integrated Motorist Infor- 
mation 'System for the Northern Long Island corridor. Implementa- 
tion and demonstration of IMIS in the New York Corridor is 
expected to save 2.7 million gallons of fuel per year. 
Keywords: motor vehicle operators; planning; information systems; 
communications; new york; energy conservation; specifications; ve- 
hicles. 

63018 MIDS: Research and Evaluation in San Antonio, Texas. 
Dudek, C. (Texas Transportation Inst., Texas A and M Univ.. 
College Station, TX, 77843). Contract: DOT-FH-11-8505. Supported 
by: Federal Highway Administration. Washington, D C  (USA). 
Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this project was t'o plan and carry out 
research and evaluation for the San Antonio, Texas, diversion 
system, including conduct of experiments, data collection and analy- 
sis, comparisons of different routing algorithms and manual control. 
The current phase is expected to determine diversion more accurate- 
ly, and to develop better procedures for system operation. Interstate- 
35 in San Antonio was redesigned and its impacts were evaluated. 
Keywords: texas; roads; traffic control; planning; algorithms; evalua- 
tion. 

63019 Bus Signal Priority Strategies: Phase I. Yedlin, M. (KLD 
Associates, Inc., 300 Broadway, Huntington Station, NY, 11746). 
Project number: 32M3-023. Contract: FH-11-9609. Supported by: 
Federal Highway Administration, Washington, DC (USA). Funding: 
nOT 
Related energy source: 'conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this project is to formulate an experimental 
design for the development of control logic for advanced bus 
control strategies for a variety of traffic, street, and bus characteris- 
tics. The work will encompass bus signal preemption strategies, 
reversible lane control systems including separate lanes for buses, 
and will incorporate third generation signal control concepts. The 
majority of the work will utilize simulation investigative techniques. 
However, a portion of the work will also be performed at one-street 
sites. 
Keywords: control systems; traffic control; buse< roads; design; 
energy conservation. . 

63020 Application of Existing Strategies to Arterial Signal con- 
trol. Kittleson, W. (Alan M. Voorhees and Associates, McLean, VA, 
22101). Project number: 32M2-043. Contract: FH-11-9399. Supported 
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by: Federal Highway Administration, Washington, DC (USA). 
Funding: DOT. I 

Related energy source: conservatio11(100) R and D categories: Pollut- . . 
ant monitoring. 

The objectives of this study are to develop and test arterial 
system control concepts. UTCS strategies as well as other existing 
strategies which have been implemented in various arterial systems 
will be analyzed via simulation and limited field testing where 
appropriate. This analysis will define potential application of the' 
control strategies which may then be combined to form systems 
requirements also established in this study. 
Keywords: roads; traffic control; vehicles; control systems; testing. 

63021 Motorist Aid CB as a Wide Area Communications System. 
Wilson, C. (Georgia Tech. Engineering Experiment Station, Atlanta, 
GA. 30332). Proiect number: 32L3-022.%ontract: DOT-FH-11-9232. 
supported by: ~ i d e r a l  Highway Administration, Washington, DC 
(USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objectives of this study are tto design, fabricate, test, 
demonstrate, and deliver an automatic telephone interconnect device 
which can be used in conjunction with"CB radio link for motorist 
emergencies and assistance. The interconnect device was designed 
and fabricated and installed for testing in Dade County, Georgia, 
and evaluation of the system was conducteddusing three remote 
stations and one base station. Results of testing are currently being 
evaluated. 
Keywords: communications; vehicles; occipants; te!ephones; roads; 
radio equipment; accidents; design. . .. 

1.. 

63022 Application of UTCS First Generation Control Software to 
Arterials. Henry, D.R. (JHK and Associates, 4660 Kenmore Avenue, 
Suite 112, Alexandria, VA, 22304). Project number: 32M2-024. Con- 
tract: DOT-FH-11-9286. Supported by: Federal Highway Adm~nis- 
tration, Washington, DC (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objectives of this study are (1) to examine quantitatively, 
the applicability of UTCS I-GC to arterial control and to corrobo- 
rate results of the UTCS evaluation in Washington, DC; (2) to 
compare the evaluation technique used in the evaluation to the 
widely used regression technique used in other evaluations; and (3) 
to examine other factors that affect the outcome of system evalua- 
tions. A comparative evaluation of I-GC traffic responsive mode in 
New Orleans and using moving car and automatic surveillance data 
collection methods will be performed. The data analysis programs 
prepared for a UTCS evaluation will be uscd to perform analysis of 
the system performance and to compare with an alternative, widely- 
accepted analysis process for system performance evaluations. 
Keywords: vehicles; roads; urban areas; traffic control; performance; 
systems analysis; control systems. 

63023 Speed Control on High Speed Roadways. Lee, R.B. (Urbi- 
tran Associates, Inc., 16 Park Row, New York, NY, 10038). Project 
number: 31A1-784. Contract: DOT-FH-11-9456. Supported by: Fed- . eral Highway Administration, Washington, DC (USA). Funding: 
DOT. 
Related energy source: conservation(l00) R and D categories: Pollut- 
ant monitoring. 

The objective of this project is to develop and conduct 
laboratory evaluations, through driving simulation, pavement mark- 
ing and delineation systems as potentially safe and effective means of 
controlling vehicle speeds on high speed highways. The end product 
will be marking systems for use in field tests. Six marking systems 
have been developed and preparation of the experimental design for 
driving simulation testing is underway. 
Keywords: vehicles; roads; simulation; speed limit; control systems; 
design; evaluation; traffic control. 

63024 Analysis of Feasibility and Design Configuration for Route 
Guidance. Gordon, R.S. (Sperry Rand Corp., Great Neck, NY, 
11020). Project number: 32L3-042. Contract: DOT-FH-11-9522. Sup- 
ported by: Federal Highway Administration, Washington, DC 
(USA). Funding: DOT. 
Related energy source: genera! science(100) R and D categories: 
Pollutant monitoring. 

The objective of this study is to determine the feasibility of 
and possible design configuration for an in-vehicle route guidance 
system. The approach is to (1) determine the need for vehicle route 
guidance in the U.S.; (2) provide competing system comcepts; (3) 
select one concept for in-depth evaluations of legal, institutional, 
deployment, maintenance, cost, etc., factors; and (4) provide hard- 
ware design of concept. Results to date include establishment of 
need, selection of concept, and in-depth evaluation of the concept. 
Assuming study output is encouraging, FHWA will determine if 
additional work to develop system is advisable. 
Keywords: feasibility studies; vehicles; roads; design; electronic guid- 
ance. 

63025 Air Quality of Intermittent Cut and Covdr Highway Tun- 
nels. Dayman, B. (California Inst. of Technology, Jet Propulsion 
Lab., 4800 Oak Grove Drive, Pasadena, CA, 91 103). Project number: 
35BY112. Contract: PO-730112. Supported by: Federal Highway 
Administration, Washington, DC (USA). Funding: DOT. 
Related energy source: general sc1ence(100) R and D categories: 
Pollutant monitoring. 

The objectives are to establish principles of passive ventila- 
tion through openings in cut-and-cover tunnels and similar struc- 
tures, and to develop criteria for maximum use of natural ventilation. 
Keywords: air quality; tunnels; roads; ventilation; air pollution; ex- 
haust gases; automobiles; meteorology. 

63026 Fabrication and Research Evaluation of a New Combina- 
tion Sensing System to Determine Ground Conditions for Tunnel 
Design and Construction. Schuler, S. (Southwest Research Inst., 8500 
Culbera Road, P.O. Drawer 28510, San Antonio, TX, 78284). Proj- 
ect number: 35B2202. Contract: DOT-FH-11-9323. Supported by: 
Federal Highway Administration, Washington, DC (USA). Funding: 
DOT. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objectives of this study are to develop, fabricate, and 
demonstrate a prototype multiple sensor borehole probe system 
capable of obtaining exploratory subsurface information relevant to 
transportation tunnel design and construction, utilizing electromag- 
netic, acoustic, and resistivity measurements; and to perform an in- 
depth analysis and evaluation of the system. 
Keywords: tunnels; boreholes; geological surveys; construction; 
transportation systems; acoustic measurements; resistivity logging; 
fabrication; feasibility studies; subsurface structures; excavation; 
probes. 

63027 Fabrication of an Inductive Resistivity Probe for Site 
Exploration. Scarborough, D.R. (Westinghouse System Center, 11 11 
Schilling Road, Hunt Valley, MD, 21030). Project number: 35B2142. 
Contract: DOT-FH-11-9395. Supported by: Federal Highway Ad- 
ministration, Washington, DC (USA). Funding: DOT. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objectives of this study are to develop and test a proto- 
type geophysical inductive probe. Tasks include state-of-the-art 
study, breadboard and prototype construction, final design, testing 
and evaluation, field experiments, and demonstration. The probe 
would be capable of monitoring the resistivity and dielectric con- 
stant of borehole walls inductively and would use a frequency range 
from 250 kHz to 32 MHz. 
Keywords: probes; feasibility studies; resistivity logging; boreholes; 
fabrication; geological surveys; site selection; transportation systems. 

63028 Borehole Radar Rehabilitation and System Integration. 
Fowler, J. (Ensco, Inc., 5408A Port Royal Road, Springfield, VA, 
22151). Project number: 35B2232. Contract: DOT-FH-9422. Support- 
ed by: Federal Highway Administration, Washington, DC (USA). 
Funding: DOT.' 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objectives of this study are to rehabilitate antennas for . 
e.m. underground radar system and update it to operate with acous- 
tic systems; prepare and test for installation in a government-fur- 
nished mobile unit for subsurface exploration vehicle; field test at 
four sites; and analyze and interpret data. 
Keywords: antennas; boreholes; transportation systems; underground; 
radar; feasibility studies; acoustics; modifications; geological surveys; 
electromagnetic radiation. 

63029 Acoustic Sensing System for Mapping Soil--Rock Inter- 
face. Fowler, J. (Ensco, Inc., 5408A Port Royal Road, Springfield, 
VA. 22 151). Proiect number: 35B2012. Contract: DOT-FH-11-9120. 
supported by: ~ i d e r a l  Highway Administration, Washington, DC 
(USA). Funding: DOT.. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. - 

The objectives of this study are to develop and fabricate a 
portable sensing system which will identify and locate boulders, 
irregularities of grouted soil, utility lines, buried structures, and 
foundations, and which will map soil/rock interfaces. 
Keywords: soils; rocks; interfaces; mapping; underground; pipelines; 
geological surveys; feasibility studies; transportation systems; probes; 
foundations. 

63030 Analysis of Residential Property Values Within the High- 
way Impact Zone. Darnbusch, D.M. (David M. Darnbusch and Co., 
Inc., 1736 Stockton Street, San Francisco, CA, 94133). Project 
number: DOT-FH-11-9432. Contract: DOT-FH-11-9432. Supported 
by: Federal Highway Administration, Washington, DC (USA). 
Funding: DOT. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 
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The objectives of this study are (1) to determine if and under 
what conditions residential properties adjacent to major highway 
facilities decrease in value or fail to increase in value at the same rate 
as comparable non-impacted residential properties due to the oper- 
ation of the facility; (2) to compare the findings in different locations 
and determine whether a single model can be developed for all 
locations or whether individual models must be specified at each 
location; and (3) to determine how results of the analysis of highway 
proximity and residential property values affect simulation, evalua- 
tion, and ultimate implementation of a comprehensive policy to 
ameliorate adverse impacts and take advantage of beneficial impacts 
on individuals and institutions in areas adjacent to key highway 
facilities. 
Keywords: residential buildings; roads; economic impact; property 
values; evaluation; mathematical models. 

63031 Local Rural Road Problem. Cunningham, G. (Texas Re- 
search and Development Foundation, 2602 Delana Lane, Austin, 
TX, 78746). Project number: DOT-FH-11-9529. Contract: DOT-FH- 
11-9529. Supported by: Federal Highway Administration, Washing- 
ton, D C  (USA). Funding: DOT. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

Concern is growing over the adequacy of rural local and 
collector roads in meeting present and future needs for hauling 
commodities, serving transportation demands, and carrying public 
service vehicles. Lack of basic information on rural transportation 
problems limits the Department of Transportation's ability to pro- 
vide assistance and formulate policies responsive to rural needs. 
Objectives of the study are to identify the types of problems encoun- 
tered by users of rural roads, determine the severity of the problems 
and their geographic locations, analyze data on problems, identify 
costs, and assess trade-offs between road improvements, alternative 
road use restrictions, and alternative transportation modes. A sample 
of 300 counties will be surveyed, with 6 to 9 counties being more 
extensively analyzed as case studies. A questionnaire has been pre- 
pared for the survey. The project is awaiting OMB approval before 
continuing work. 
Keywords: rural areas; roads; commodities; land transport; cost; uses; 
demand; vehicles; social impact. 

63032 Reducing Urban Blight Adjacent to Highways in Central 
Business Districts. Norris, C. (Stull Associates, Inc., 100 Boylston 
Street, Boston, MA, 021 16). Project number: DOT-FH-11-9652. Con- 
tract: DOT-FH-11-9652. Supported by: Federal Highway Adminis- 
tration, Washington, DC (USA). Funding: DOT. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objectives are: (1) to identify and evaluate the adverse 
impacts of highways in CBD environments which may contribute to 
urban blight; (2) to identify and evaluate a wide range of potential 
techniques for mitigating adverse highway impacts in CBD's and to 
describe the conditions under which each may most effectively be 
applied; (3) to estimate in absolute and/or relative terms the costs 
and benefits of a representative sample of the measures which may 
be taken to mitigate adverse highway impects which contribute to 
sustaining urban blight; (4) to assess the feasibility of using air rights 
and land adjacent to highways in blighted CBD areas for new 
housing, commercial, retail and institutional development, recre- 
ational opportunities, and urban employment opportunities; and (5) 
to develop financial and/or legislative proposals in cooperation with 
state and local government agencies and private developers which 
would improve the responsiveness of the federal-aid highway pro- 
gram to urban revitalization initiatives. 
Keywords: roads; land use; environmental impacts; industry; public 
opinion; recreational areas; employment; buildings; optimization; 
social impact; economic impact; urban areas; government policies. 

63033 Recycled Rubber in Roads. Stephens, J. (Univ. of Con- 
necticut, Box U-37, Storrs, CT, 06268). Contract: HPR-471. Support- 
ed by: Connecticut Dept. of Transportation, Hartford (USA). Fund- 
ing: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The goal of this project is to determine the potential for 
beneficially using large amounts of recycled or reclaimed rubber in 
the solution of a solid waste problem while simultaneously solving 
road building and maintenance problems. This will be done by 
establishing a statistical base for determining sound cost and longev- 
ity performance data from full-scale experimental pavement applica- 
tions. 
Keywords: recycling; roads; pavements; uses; solid wastes; rubbers; 
waste product utilization; construction; maintenance; feasibility stud- 
ies; cost; materials recovery. I 

63034 Bituminous Concrete Pavement Recycling: Placement and 
Evaluation of Experimental Pavements. Christman. (Connecticut 
Dept. of Transportation, Wethersfield, CT, 06109). Contract: HPR- 

647. Supported by: Connecticut Dept. of Transportation, Hartford 
(USA). Funding: DOT. 
Related energy source: general scjence(100) R and D categories: 
Pollutant monitoring. 

This study will evaluate the performance of recycled bitumi- 
nous concrete pavements using conventional pavement designs for 
control. Various methods will be used to remove, blend, and replace 
the disturbed pavement materials in the full-scale evaluations. 
Keywords. solid wastes; concretes; pavements; recycling; design; 
performance; bituminous materials; construction; evaluation; waste 
product utilization. 

63035 Data Bank for Recycled Bituminous Concrete Pavement. 
Lee, D.Y. (Iowa State Univ., Engineering Research Inst., 476 Town 
Engineering Building, Ames, IA, 5001 1). Contract: DOT-FH-I I -  
9576. Supported by: Federal Highway Administration, Washington, 
DC (USA). Fundfng: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objectives of this project are to design and establish a 
comprehensive, cross-reference data bank containing information on 
construction projects em loying recycled bituminous concrete mate- 
rials. Data categories incrude location, soil types, drainage materials, 
structural section, traffic loads, environmental factors, construction 
records, maintenance, and evaluation of performance. 
Keywords. pavements; bituminous materials; roads; recycling; data 
acquisition systems; construction; maintenance; environmental ef- 
fects; performance; waste product utilization; feasibility studies. 

63036 Design of Open Friction Courses with Sulfur Extended 
Asphalt. Saylak, D. (Texas Transportation Inst., Texas A and M 
Univ.. Collene Station. TX. 77843). Contract: DOT-FH-11-9588. 
supported by: Federal ' ~ i ~ h w a ~  ~dministration, Washington, D C  
(USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective is to develop mixture designs fdr open friction 
courses based on the use of sulfur extended asphalt in place of 
asphalt cement. 
Keywords. roads; building materials; asphalts; mixtures; design; fric- 
tion; sulfur; cements; pavements. 

63037 Materials and Techniques for Improving the Engineering 
Properties of Sulfur. Lugwig, A.C. (Southwest Research Inst., P.O. 
Drawer 28510, San Antonio, TX, 78284). Contract: DOT-FH-II- 
91 11. Supported by: Federal Highway Administration, Washington, 
D C  (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective is to develop materials and processes that can 
be used to improve the engineering properties of sulfur to provide 
sulfur cements as alternatives for asphalt and Portland cement. 
Keywords: roads; pavements; building materials; sulfur; cements; 
asphalts; portland cement; engineering; physical properties. 

63038 Highway Binder Materials from Cellulosic and Related 
Wastes. Butte, W. (Suntech, Inc., P.O. Box 1135, Marcus Hook, PA, , 
19061). Contract: DOT-FH-11-9131. Supported by: Federal Highway 
Administration, Washington, DC (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objectives are to investigate the technical and economic 
feasibility of producing binder materials from cellulosic and related 
wastes, and to develop an appropriate process(es) for their produc- - -  - 
tion. 
Keywords: roads; building materials; feasibility studies; cellulose; 
industrial wastes; waste product utilization; binders; waste process- 
ing. 

63039 Test for Efficiency of Mixing Recycled Asphalt Pave- 
ments. Terrel, R.L. (Univ. of Washington, Dept. of Civil Engineer- 
ing, Seattle, WA, 98195). Contract: DOT-FH-11-9501. Supported by: 
Federal Highway Administration, Washington, DC (USA). Funding: 
DOT. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this project is to develop a technique and the 
necessary test equipment to establish a mixing operations ability to 
produce an intimate mixture consisting of reclaimed bituminous 
materials, modifying agent, new asphalt, and new reclaimed aggre- 
gates. The test will not alter properties of the reconstituted binder 
after mixing, will be applicable to all types of mixing operations and 
types of mixtures, and will be capable of supplying accurate results 
within a reasonable length of time. 
Keywords: pavements; roads; asphalts; bituminous materials; recy- 
cling; mixtures; waste product utilization; feasibility studies; binders. 

63040 Environmental and Safety Aspects of the Use of Sulfur in 
Highway Pavements. Saylak, D. (Texas A and M Univ., College 



Station, TX, 77843). Contract: DOT-FH-11-9457.Supported by: Fed- 
eral Highway Administration, Washington, D C  (USA). Funding: 
DOT. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

This contract will evaluate the environmental. and safety 
hazards of the use of sulfur in highway pavements. Emissions 
generated during the storage and handling, formulation, and con- 
struction of highway pavements containing sulfur have been collect- 
ed and are now being characterized. Leachates generated during and 
after rains on pavements in service have also been collected and are 
now being analyzed. Environmental and safety guidelines for the use 
of sulfur in highways will be prepared based on the results of these 
analyses. 
Keywords: pavements; sulfur; roads; environmental effects; hazards; 
safety. 

63041 Softening or Rejuvenating Agents for Recycled Bituminous 
Binders. Epps, J.A. (Texas Transportation Inst., Texas A and M 
Univ., College Station, TX, 77843). Project number: RF-80- 
260(3895). Contract: DOT-FH-11-9504. Supported by: Federal High- 
way Administration, Washington, D C  (USA). Funding: DOT. 
Related energy source: general science(l00) R and D categories: 
Environmental effects assessment. 

This work consists of: the development of tests and tech- 
niques to evaluate the compositions of salvaged bituminous binders 
arid the determination of the necessary properties and composition of 
rejuvenators to restore the salvaged bind& to a condition suitable for 

aving purposes with a reasonably defined performance. L '  

keywords: pavements; bituminous materials; binders; recycling;, phys- 
ical properties; roads; building materials; mixtures; performance; 
hardness. 

63042 Potential Use of Deflection Measurements to Assist in 
Designing Recycled Asphalt Pavements. Matthews, J.A. (California 
Dept. of Transportation, 1120 N. Street, Sacramento, CA, 95814). 
Contract: D-4-162. Supported by: Federal Highway Administration, 
Washington, D C  (USA). Funding: DOT. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

This study will determine the effect of recycling asphalt 
pavements on roadway deflections, and develop an overlay design 
method for recycled asphalt pavements based on deflection analysis. 
Keywords: recycling; asphalts; pavements; roads; design; deforma- 
tion; building materials. 

63043 Pavement Surface Texture: Significance and Measure- 
ment. Henry, J.J. (Pennsylvania Transportation Inst. , University 
Park, PA, 16802). Contract: DOT-FH-11-9591. Supported by: Feder- 
al Highway Administration, Washington, D C  (USA). Funding: 
DOT -- - .  
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objectives of this project are to: develop, evaluate, and 
demonstrate measurement methods for pavement surface texture; 
demonstrate the effects of texture on skid resistance and on skid 
resistance-speed gradients and establish secondary effects of texture 
and their significance; and develop empirical relationships between 
pavement texture and the variables identified. This research will 
focus on the development of a high-speed measurement method (30 
to 60 mph (45 to 90 km/h)) for pavement surface texture. The  
method should produce a direct texture measure, such as texture 
profile, root mean square (rms) value, o r  similar descriptors. Howev- 
er, indirect texture descriptors, such as noise, reflectivity, o r  a 
determination of gradients, will also be co,nsidered, either as a 
substitute o r  backup system. 
Keywords: pavements; texture; surfaces; friction;. velocity; noise; 
measuring methods. 

63044 Simulation of pavement--vehicle interactions. Bohn, P.F. 
(Applied Physics Lab., Johns Hopkins Road, Zaurel, MD, 20810). 
Project number: N00024-78-C-5384. Contract: P.O. 6-3-0068. Support- 
ed by: Federal Highway Administration, Washington, D C  (USA). 
Funding: DOT. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

Pavement--vehicle interactions as these are affected by road 
roughness will be investigated. These investigations will be done by 
means of computer simulations, using a perfectly smooth and level 
road as a reference. Using these simulations, it is possible to compute 
dynamic interaction forces between tires and pavements during the 
different maneuvers in driving. These forces include: vertical forces 
affecting pavement life, ride comfort, and stresses on vehicles and 
cargo; horizontal forces affecting safety of o'peration and wear of 
pavements and tires; and wheel torques in free rolling affecting the 
rolling resistance of tires. 
Keywords: pavements; vehicles; computerized simulation; roughness; 
roads; tires; stresses; wheels; dynamic loads; safety; wear; service 
life. 

63045 Highway Advisory Radio System Analysis and Design 
Guidelines. Turnage, H.C. (Atlantic Research Corp., 5390 Cherokee 
Avenue, Alexandria, VA, 22314). Project number: 3212-102. Con- 
tract: DOT-FH-11-9517. Supported by: Federal Highway Adminis- 
tration, Washington, D C  (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

Highway Advisory Radio (HAR) is a means of providing 
motorists with pertinent driving- and travel-related information over 
their vehicle's standard A M  radio. T h e  objectives of this contract 
are to: conduct an analysis of H A R  components; develop H A R  
system design guidelines; and prepare a users guide to HAR. T h e  
specific of this contract include laboratory and field testing of H A R  
electronics, mathematical and empirical analysis of HAR antennas, 
and data collection from existing H A R  sites. T o  date, this study has 
developed mathematical models for H A R  antenna types, evaluated 
H A R  electronics, and surveyed ten operational H A R  sites. Current- 
ly, this information is being consolidated into HAR system design 
guidelines and a users guide to HAR. 
Keywords: vehicles; communications; radio equipment; antennas; 
data acquisition; design; information. 

63046 Energy Consumption of Surface Transportation Projects, 
Methodology and Manual. Noel, E. (Automated Management Sys- 
tems, 9301 Annopolis Rd., Lanham, MD, 20801). Project number: 
DOT-FH-11-9643. Contract: DOT-FH-11-9643. Supported by: Fed- 
eral Highway Administration, Washington, D C  (USA). Funding: 
DnT -- -.  
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The  objectives of this project are to: compile existing energy 
consumption factors for surface transportation; develop energy con- 
sumption factors for surface transportation where none exist; devel- 
o p  an energy assessment methodology for surface transportation 
projects; and produce a users manual from energy assessment meth- 
odology and energy consumption factors developed in the above 
tasks to allow state transportation agencies to easily, and step-by- 
step, analyze a project for energy consumption. 
Keywords: land transport; transportation systems; energy consump- 
tion; vehicles; energy analysis. 

64000 Replacement of PCB Coolants in Railroad Transformers. 
Tewarson, A. (Factory Mutual Research Corp., 1151 Boston-Provi- 
dence Turnpike, Norwood, MA, 02062). Project number: FRA-RR- 
930. Contract: DOT-TSC-1703. Supported by: Federal Railroad Ad- 
ministration, Washington, D C  (USA). Funding: DOT.  
Related energy source: general sc1ence(100) R and D categories: 
Environmental effects assessment. 

The objective of this R and D task is to find a substitu'te 
transformer coolant that does not contain PCB and has satisfactory 
dielectric characteristics. If this can be done it will be possible to 
retrofill existing electrical equipment and thus retain use of service 
life and not be necessary for Amtrak and Transit Authorities to 
replace all such equipment. Tests have been made of the three 
presently available substitutes. The two most desirable fluids have 
difficulty keeping the existing transformers adequately cool at high 
operating temperatures. Experimentation is going on with alternative 
pumping and cooling arrangements. The  third fluid passed all labora- 
tory tests and is being tested in service. The  objection to  this fluid is 
that it contains chemicals which may themselves be outlawed by 
E P A  in the near future. 
Keywords: railways; transformers; coolants; aromatics; organic chlo- 
rine compounds; trains; evaluation. 

64001 Exhaust Emission Characteristics of Alternate Fuels for 
Diesel Locomotives. Wood, C.D. (Southwest Research Institute, 
8500 Culebra Road, San Antonio, TX, 78284). Project number: AR- 
8163. Supported by: Department of Energy, Washington, D C  (USA). 
Div. of Transportation Energy Conservation. Funding: DOE-  
$1 1 5,000, DOT-$6 1,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Environmental effects assessment. 

The  exhaust emission characteristics of various alternative 
fuels will be measured in a medium-speed diesel engine as part of a 
program to evaluate the performance and wear aspects of various 
engine/fuel combinations. The  tests will be conducted on a 2- 
cylinder test bed laboratory installation and will utilize off-spec 
diesel fuels, alcohol, gasoline, and simulated coal-derived synthetic 
blends. The final report will indicate the performance and wear rate 
characteristics of the test engine/alternative fuel combination, fuel 
economy, combustion aspects, and exhaust emission levels. Recom- 
mendations for further testing and other potential candidate fuels for 
medium-speed diesel engines will be included. 
Keywords: diesel engines; liquid fuels; comparative evaluations; coal 
liquids; gasoline; alcohols; performance; exhaust gases; wear; com- 
bustion; recommendations; emission; particles; hydrocarbons. 

65000 Research and Policy Implications of the Substitution of 
Diesel Engines in Future Light Duty Vehicles. Barrington, L.F. 
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(National Academy of Sciences, 2101 Constitution Ave., Washing- 
ton, DC, 20418). Project number: 68-01-5972. Contract: DOT-HS-9- 
02222-IA. Supported by: National Highway Traffic Safety Adminis- 
tration, Washington, D C  (USA). Funding: DOT; DOE; EPA. 
Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

The objective of this project is to provide information and 
analyses on the risks and benefits associated with the potential 
widespread use of the diesel engine (which has higher fuel economy 
than the conventional gasoline engine) for powering cars and light 
trucks. The key issues are that diesel emissions may cause short-term 
and long-term damages to human health, resulting, in the most 
extreme cases, in cancer; and that the technology for reducing or  
eliminating the harmful emissions is not sufficiently developed. The 
technological, biomedical, environmental, and economic, as well as 
the energy aspects of the issues, will be examined, and the alterna- 
tives for dealing with the potential problems will be discussed and " 

evaluated. Two interim and one final report will be prepared. 
Keywords: automobiles; trucks; diesel engines; exhaust gases; risk 
assessment; environmental impacts; air pollution abatement; econom- 
ic impact; technology'assessment; biological effects; energy policy. 

65001 Initial. Assessment of the Literature on the Measurement, 
Control, Transport, Transformation, and Health Effects of Unregulat- 
ed Diesel Engine Emissions. Johnson, J.H. (Michigan Technological 
Univ., .Houghton, MI, 49931). Project number: DOT-HS-7-01790. 
Contract: DOT-HS-7-01790. Supported by: National Highway Traf- 
fic Safety Administration, Washington, DC (USA). Funding: DOT. 
Related energy source: medical applications(100) R and D categories: 
Health effects assessments. 

The objective of the project is explicitly shown in its title. 
The approach included literature review as well as an evaluation of 
the information gathered during the Workshop on Unregulated 
Diesel Emissions and Their Potential Health Effects, which was held 
27-28 April 1978. 
Keywords: diesel engines; health hazards; environmental impacts; 
pollution regulations; exhaust gases; environmental transport; con- 
trol; quantitative chemical analysis; monitoring. 

65002 Independent Assessment of the 3-Way Catalyst. Ketcham, 
B. (Cltizens for Clean Air, 32 Broadway, New York, NY, 10004). 
Contract: DOT-HS-8-01912. Supported by: National Highway Traf- 
fic Safety Administration, Washington, DC (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

The objectives of this program are to demonstrate for a 1.l78 
3500 automobile that final statuatory emissions levels (.41/3.4/.41) 
can be met with no fuel economy loss. Phase I involves the achieve- 
ment of .2/1.7/2.5 gm/mi, HC, CO, NOx, respectively, at the EPA 
4000 miles emission/fuel economy test with the use of advance 
emissions/fuel economy systems. Phase I1 involves the demonstra- 
tion of system durability over 50,000 miles. Results to date indicate 
that the Phase I emission objectives probably can be met, but with a 
slight loss in fuel economy. 
Keywords: automobiles; exhaust gases; fuel economy; hydrocarbons; 
carbon monoxide; nitrogen oxides; catalytic converters; catalysts; air 
pollution control; evaluation. 

65003 Investigation of Compression Ignition Power Plant Para- 
metric Trade-offs. Bold, W. (Ricardo Consulting Engineers, Bridge 
Works, Shoreham-by-Sea, Sussex, England, BN4 5FG). Contract: 
DOT-TSC-1545. Supported by: National Highway Traffic Safety 
Administration, Washington, DC (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

The objective of this study is to investigate means of achiev- 
ing the statutory gaseous emissions from a diesel-powered light duty 
vehicle with acceptable fuel economy and particulate emissions. The 
investigation includes single-cylinder, multi-cyliner, and vehicle 
tests. The most basic research will be carried out first on the single- 
cylinder configuration, and then continued on a multiple cylinder 
engine and the vehicle, if the results are promising. The basic 
research will investigate fuel injection rate, fuel nozzle type and 
orientation, insulated and catalyzed combustion chamber walls, and 
combustion chamber split and throat area. The more conventional 
items (injection timing, EGR,,etc.) will be investigated directly on 
the multi-cylinder engine and vehicle tests. The research will also 
include some work to determine the impact of fuel type, and some 
biological activation tests of exhaust particulates. A final report will 
be issued at the completion of the work. 
Keywords: diesel engines; fuel economy; exhaust gases; combustion 
chambers; design; fuel.systems. 

65004 Lightweight Automotive Diesel Data Base. Cornetti, G.M. 
(Centro Ricerche Fiat, Strada Torino, Orbassano, Italy 10043). Proj- 
ect number: DOT-TSC-1424. Contract: DOT-TSC-1424. Supported 
by: National Highway Traffic Safety Administration, Washington, 
D C  (USA). Funding: DOT. 

'ENTORY 1979 

Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

The objective is to obtain a data base on a family of produc- 
tion, lightweight, small displacement (below 225 CID) naturally 
aspirated and turbocharged diesel engines. Exhaust 'emissions and 
combined fuel economy are investigated for a 3000-lb inertia weight 
vehicle for the following engine combinations: naturally aspirated, 
naturally aspirated + oxidation catalyst, turbocharged, turbo- 
charged + EGR, and turbocharged + EGR + oxidation catalyst. 
Biological activation tests of particulates are also being made. A final 
report will be issued at the completion of the work. 
Keywords: automobiles; diesel engines; exhaust gases; superchargers; 
fuel economy; catalysts; data acquisition; nitrogen oxides. 

65005 Data Base for Light-Weight Automotive Diesel Power 
Plant. Bauer, R. (Chrysler Corp., P.O. Box 1118, Detroit, MI, 
48288). Project number: DOT-TSC-1423. Contract: DOT-TSC-1423. ~ - -  - - 

supported by: National Highway Traffic safety ~dministration, 
Washington, D C  (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Health . . 
effects assessments. 

The objective is to obtain data on a Ccylinder, 225 CID 
engine applicable for 5.  and 6 passenger cars and potential light 
trucks. The engine will be tested on the dynamometer in its naturally 
aspirated and turbocharged versions. ,After obtaining the baseline 
maps of the engine, the impact on fuel economy and emissions of 
valve timing, injection time, EGR, compression ratio, and oxidation 
catalyst will be determined. Combined fuel economy and exhaust 
emissions will also be determined with the engine installed in the 
vehicle, using both manual and automatic transmissions. Biological 
activation tests of exhaust~particulates will also be made. A final 
report will be issued at the completion of the work. 
Keywords: automobiles; diesel engines; exhaust gases;.superchargers; 
fuel economy; catalysts; data acquisition; nitrogen oxides. 

65006 Environmental Impacts of Light Duty Vehicle Dieselizs- 
tion. Forrest, L. (Aerospace Corp., P.O. Box 92957, Los Angeles, 
CA, 90009). Project number: DOT-TSC-1530. Contract: DOT-TSC- 
1530. Supported by: National Highway Traffic Safety Administra- 
tion, Washington, DC (USA). Funding: DOT. 
Related energy source: medical appIications(100) R and D categories: 
Environmental effects assessment. 

The objective is to define the potential environmental impacts 
associated with the operation of diesel powered light duty vehicles 
in ultball areas. A case study framework and parametric analysis of 
key variables are the principal aspects to the approach selected for 
this study. Impacts are projected to the year 2000, based on several 
selected scenarios for the growth in diesel population. Two types of 
air quality analyses are conducted: area wide and local site. Results 
are presented in terms of trends in the emission inventories for the 
city-wide analysis and as pollutant concentration profiles for the 
local site analysis. The area-wide analysis indicates that dieseiization 
would increase urban total suspended particulate by less than 3%, 
while air quality relative to HC, CO, and NOx would improve. The 
local site analysis shows that dieselization would produce diesel 
particulate concentrations ranging from 9 to 13 mu-g/cubic m at 
long term exposure locations in the freeway and street canyon sites 
and 24 mu-g/cubic m in the enclosed parking garage. Odor effects in 
a nominal diesel-gasoline vehicle mix are found to be negligible. 
Keywords: environmental impacts; diesel engines; exhaust gases; 
urban areas; air quality; air pollution; particles; aerosols; odor; vehi- 
cles; air pollution abatement. 

67000 Natural Dispersion of Oil Slicks. Marsh, G.D. (US Coast 
Guard, 2100 Second Street, SW, Washington, DC, 20593). Project 
number: 4120. Supported by: Coast Guard, Washington, DC (USA). 
Funding: DOT. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives are to develop the capability to predict disper- 
sion of oil in rough seas, predict the amount of recoverable and 
dispersed oil as function of sea state, predict the extent and perform- 
ance of dispersion, and provide integrated predictions of surface 
movement and subsurface dispersion. The general technical ap- 
proach consists of five basic tasks: (1) development of an algorithm 
and preliminary model for oil dispersion; (2) full-scale at-sea mea- 
surement of waves and oil slick movement; (3) development of a 
model for horizontal/vertical dispersion model based on Langmuir 
cells and Windrow formation; and (5) development of components 
for an integrated 3-dimensional model for oil slick movement and 
horizontal/vertical dispersion. Tasks will be accomplished under 
separate commercial contracts and MIPR's. Results to date include 
completion of development of algorithm and basic dispersion model; 
arrangement with the Navy for at-sea measurement of waves and 
slick movement; initiation of developmenof breaking wave disper- 
sion model; and Langmuir cell/Windrow formation.mode1. Expect- 
ed products include components for an integrated 3-dimensional 
model for oil slick movement and vertical/horizontal oil dispersion. 



Keywords: oil spills; weathering; oceanography; mathematical 
models; mixing; environmental transport; hydrocarbons. 

67001 Electric Hazard Protection of Tank Vessels Moored to 
Shore Facilities. Harrison, R. (Jet Propulsion Lab., 4800 Oak Grove 
Rd., Pasadena, CA, 91103). Contract: MIPR F 70099-9-95956-1B. 
Supported by: Coast Guard, Washington, DC (USA). Funding: DOT. 

' Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objectives of this project are to study the phenomena of 
stray currents and static electricity at ship-to-terminal interfaces, to 
study the occurrence of vapor ignition from static or stray currents, 
and to develop preventative measures. The approach is to do a 
literature study, field tests, and evaluation of preventative measures. 
Keywords: terminal facilities; tanker ships; moorings; harbors; elec- 
trostatics; safety engineering; electric charges; vapors; ignition. 

67002 Hybrid Power Sources for Remote Site Applications. 
Eberhart, R.; Powell, D. (Johns Hopkins Univ., Applied Physics 
Lab., Johns Hopkins Rd., La~irel, Mn, 20810). Project number: 
9502.2.2.2. Contract: Z 70099-0-01875. Supported by: Coast Guard, 
Washington, DC (USA). Funding: DOT. - 
Related energy source: solar(80); conservation(20) R and D catego- 
ries: Environmental effects assessment. . . 

This project is aimed at developing an alternate power source 
for remote site applications (particularly lighthouses). The goal of 
the project is to determine a conceptual design for alternate power 
sources which can realistically be expected to replace or augment 
conventional diesel generator sets. In following phases of develop- 
ment, experimental systems will be designed, fabricated, and tested. 
The objective of this feasibility study is to evaluate the technical, 
analytical, and economic aspects of substituting alternate hybrid 
power sources for the conventional diesel systems. The project is 
due to commence in February 1980. 
Keywords: design; diesel engines; feasibility studies; cost; hybrid 
systems; power systems; remote areas. 

67003 ' Fuel-Water Emulsions--Application to combistion Sys- 
tems. Walter, R.A. (Transportation Systems Center, Kendall Square, 
DTS-331, Cambridge, MA, 02142). Project number: 9501.2.1. Sup- 
ported by: Coast Guard, Washington, DC (USA). Office of Research 
and Development. Funding: DOT-$500,000. 
Related energy source: oil and gas(50); conservation(50) R and D 
categories: Environmental effects assessment. 

The Fuel~Water Emulsions project has as its objective energy 
conservation through the use of fuel/water emulsions in diesel 
engines. A 5% reduction in specific fuel consumption has been 
obtained on a high-performance laboratory diesel engine burning 
emulsions. Continuing efforts for diesel engines shall see the devel- 
opment of an emulsifying system for a demonstration onboard an 
operational cutter. Our objective has been broadened to include 
application of emulsions to shore/side boilers. In addition to in- 
creased efficiency, these installations can reap the benefits of lower 
NOx emissions, reduced smoke, cleaner operation with its commen- 
surate reduction in maintenance, and the use of lower grade fuels 
providing an advantage of lower base fuel costs. A demonstration 
program is being planned for a shore/side boiler system. The Re- 
search and Special Programs Administration of the Department of 
Transportation has, through its Office of University Research, sup- 
ported additional fuel/water emulsions research for the Coast 
Guard. They awarded a FY77 contract to the University of Michi- 
gan for research on the stability and physical properties of fuel oil-- 
water emulsions and a FY78 contract to the University of Oklahoma 
for research on the combustion characteristics of fuei/water emul- 
sions. 
Keywords: ships; diesel engines; diesel fuels; energy conservation; 
fuel oils; water; emulsions; nitrogen oxides; air pollution control; 
exhaust gases; smokes; fuel consumption; evaluation. 

67004 Diesel Diagnostics: Develop Diesel Performance Monitor. 
Walter, R.A. (Transportation Systems Center, Kendall Square, Cam- 
bridge, MA, 02142). Project number: 9501-2.2. Supported by: Coast 
Guard, Washington, DC (USA). Office of Research and Develop- 
ment. Funding: DOT-$90,000. 
Related energy source: oil and gas(50); conservation(50) R and D 
categories: Environmental effects assessment. 

The Diesel Diagnostics project is an attempt to effect energy 
savings by ensuring optimum engine operation through timely pre- 
ventive maintenance. Conceptually, an instrument which is compact, 
light and easy to use is desired. It should involve a minimum number 
of sensor attachments to diagnose the performance of the center 
section assembly of a diesel. Our development to date consists of 
breadboarded electronics for sensing and filtering Instantaneous 
Crankshaft Angular Velocity (ICAV) and dynamic crankcase pres- 
sure signals. ICAV sensing is by optical detection of striped tape on 
the flywheel. Dynamic crankcase pressure detection is by a pressure 
transducer tap into the crankcase. Optimization of the diagnostic 
significance of these parameters will be established on laboratory 
engines, followed by the developinent of a prototype which will be 

tested on operational ship engines. Future years shall see the expan- 
sion to all diesels and auxiliary engine systems. 
Keywords: diesel engines; diagnostic techniques; operation; perform- 
ance; measuring instruments. 

67005 Hazardous Chemical Discharge Prevention and Reduction. 
Motherway, D.L. (US Coast Guard, Avery Point, Groton, CT, 
06340). Project number: 41 5 1. Supported by: Coast Guard, Washing- 
ton, DC (USA). Funding: DOT. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the project is to develop equipment and 
methods to prevent and reduce discharges of hazardous chemicals 
into U.S. wasters from marine vessels and transport container sys- 
tems. The approach is divided into three phases: (1) background 
research, to identify and evaluate existing techniques and new con- 
cepts; (2) problem definition, including afiernate approaches, techni- 
cal requirements, development costs, and schedule; and (3) hardware 
development, including specification development, design and model 
development, model testing, prototype development, full-scale test- 
ing, operational testing, and final specifications and handoff. Back- 
ground research and problem definition are completed. Hardware 
development is completed for vapor reduction device, foam plug- 
ging device, and evacuated foam plugging device. Pumping systems 
for off-loading stricken vessels is being tested and evaluated. Devel- 
opment was initiated for temporary storage systems, including flexi- 
ble and rigid containers and evaluating underwater television system 
for vessel damage assessment. 
Keywords: hazardous materials; maritime transport; chemical ef- 
fluents; containers; seawater; surface waters; estuaries; water pollu- 
tion control; ships. 

67006 Detonation Arrester Devices for Gasoline Cargo Vapor 
Recovery. Bjorklund, R. (California Institute of Technology, Jet 
Propulsion Laboratory, 4800 Oak Grove Dr., Pasadena, CA, 41 103). 
Project number: 3304-01-03-4. Contract: MIPR 74328-A. Supported 
by: Coast Guard, Washington, DC (USA). Office of Research and 
Development. Funding: DOT-$400,000. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objective of the project is to find a device which will halt 
a detonation .propagating in a fuel/air mixture within a pipeline. 
Keywords: pipelines; detonation waves; wave propagation; inhibition; 
gasoline; maritime transport; storage facilities; emission. 

67007 Investigation of Hazards Posed by Chemical Vapors Re- 
leased in Marine Operations. Bass, R.L. (Southwest Research Insti- 
tute, P.O. Drawer 28510, San Antonio, TX, 78284). Project number: 
3309.08.01.1. Contract: DOT-CG-90457 1 -A. Supported by: Coast 
Guard, Washington, DC (USA). Office of Research and Develop- 
ment. Funding: DOT-$200,000. 
Related energy source: oil and gas(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The objective is to collect data and to develop math models 
concerning worker exposure to toxic and hazardous vapors on board 
chemical tankers. The methods employed are: (1) background study, 
(2) math modelling, (3) development of experimental program, (4) 
data collection, (5) revision of math models, and (6) hazard assess- 
ment of the industry. 
Keywords: chemical eftluents; aquatic ecosystems; data acquisition; 
occupational safety; personnel; mathematical models; hydrocarbons; 
plumes; air pollution; terminal facilities; storage facilities; ships; 
maritime transport; environmental impacts. 

67008 Natural Energy Sources: Low Powered Aids to Navigation. 
Pike, C.D. (U.S. Coast Guard, Washington, DC, 20591). Project 
number: 2705. Supported by: Coast Guard, Washington! D C  (USA). 
Funding: DOT. 
Related energy source: solar(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The objective of this project is to develop a power source 
which utilizes solar photovoltaic energy to power Coast Guard aids 
to navigation. The approach taken to achieve the objective has been 
to evaluate various candidate systems under laboratory controlled 
conditions. From those candidate systems the most promising system 
was then deployed in the field for a field test and as a demonstration 
of its utility. It is expected that the.present field tests plus proposed 
field tests combined with ongoing laboratory analysis will provide a 
viable solar photovoltaic power supply system to power all Coast 
Guard minor (12-volt) aids to navigation. 
Keywords: ships; navigational instruments; photovoltaic power sup- 
plies; us coast guard; evaluation. 

67009 Vapor Cloud Explosion Study. Lind,.D. (Naval Weapons 
Center, China Lake, CA, 93555). Project number: 3302.03.01.3. Con- 
tract: MIPR-34095/816817. Supported by: Coast Guard, Washington, 
DC (USA). Office of Research and Development. Funding: DOT- 
$85,000; AGA-$300,000; DOE-$65,000. 
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Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objectives are: (1) to study LNG/LPG burning charai- 
teristics and vapor dispersion when released onto water; and (2) to 
study the detonatability of these gases. The methods used are: (1) 
unconfined detonation tests, (2) pool burns of LNG/LPG, and (3) 
vapor cloud dispersion. Pool burns/cloud burns produced visual and 
thermal flux data on behavior of LNG/LPG fires, and several 
attempts at unconfined detonation of LNG were completed. These 
included high ex losive initiated tests, FAE tests, detonation tube 
tests, tests with tRe fuel mixture varied (methane-higher hydrocar- 
bons), and tube-to-hemisphere tests attempting to transition a detona- 
tion from confined to unconfined. In addition, LNG monitoring 
instruments were tested in four vapor dispersion tests. Several re- 
ports detailing the various results are in process. 
Keywords: liquefied natural gas; liquefied petroleum gases; combus- 
tion properties; vapors; gases; water; diffusion; air pollution; detona- 
tions: hydrocarbons; safety; risk assessment. 

67010 Monitoring of LNG Vapor, Phase 11: Four Band Differen- 
tial Radiometer. Conley, J.M. (Jet Propulsion Laboratory, 4800 Oak 
Grove Drive, Pasadena, CA, 91 103). Project number: 3302.03.01.7. 
Contract: MIPR-822868-A. Supported by: Coast Guard, Washington, 
DC (USA). Funding: DOT; GRI; NASA/DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective is to develop and test a prototpype four-band 
differential radiometer capable of field concentration measurements 
of methane, ethane, and propane resulting from spills of LNG onto 
water and land. Following prototype testing, FBDRs will be assem- 
bled and calibrated in field for use in DOE LNG spill test projects. 
Phase I has been completed, and Phase 11, sensor prototype FBDR, 
is near completion. These instruments will allow fast response con- 
centration measurements of LNG as it disperses. Results will be used 
in the development of predictive models. 
Keywords: gas spills; vapors; monitoring; liquefied natural gas; water 
pollution; land pollution; methane; ethane; propane; radiometers; 
performance testing. 

ENVIRONMENTAL PROTECTION 
AGENCY 

70500. Recovery Studies of Pesticides for Surface and .Drinking 
Waters. McGrath, T.F. (Susquehanna Univ., Selinsgrove, PA, 
17870). Project number: A614-41. Contract: R805472-02. Supported 
by: Environmental Protection Agency, Cincinnati, OH (USA). Envi- 
ronmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

This project involves acquisition of accuracy and precision 
data for a variety of organochlorine and organophosphorus pesti- 
cides from drinking water and surface water. The official EPA 
methods, using liquid-liquid extraction and gas chromatographic 
(electron capture and flame photometric) analysis will be employed. 
Forty-two compounds, selected on .the basis of either their inclusion 
in the EPA or because of their current interest to the EPA and the 
public, will be studied. Data on 33 compounds have been obtained. 
Keywords: organic chlorine compounds; organic phosphorus com- 
pounds; drinking water; surface waters; us epa; solvent extraction; 
gas chromatography; photometry; pesticides; monitoring; water pol- 
lution; accuracy. 

70501 optimization of the LLE Method for the Analysis of 
Volatile Halides in Drinking Water. Glaze, W.H. (North Texas State 
Univ., Box 13707, Denton, TX, 76203). Project number: A614D-01. 
Contract: R805472-02. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives are to develop, optimize, and test a simple 
liquid/liquid extraction technique for the analysis of volatile organo- 
halides contained in drinking water at the microgram per liter level. 
Each parameter of the method is being studied to find how slight 
variations affect the accuracy and precision of the method. Actual 
water samples are also being analyzed to determine the accuracy and 
precision of the optimized method. All of the method parameters 
have been optimized. 
Keywords: drinking water; volatility; accuracy; sensitivity; haloge- 
nated aliphatic hydrocarbons; halogenated aromatic hydrocarbons; 
quantitative chemical analysis; solvent extraction; water; chemical 
analysis. 

70502 Evaluation of Flameless and Hydride Generation Atomic 
Absorption Methods for Arsenic and Selenium. Kinard, J.T. (Benedict 

College, Harden and Blanding Streets, Columbia, SC, 29204). Proj- 
ect number: A622B-03. Contract: R805237-01. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Environmental 
Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(l00) R and D categories: 
Pollutant measurements technology. 

This research comprises a comparative study of leading meth- 
ods for the determination of arsenic and selenium, and serves to 
demonstrate the applicability of each for complex matrices that exist 
for samples such as industrial and domestic effluents. By utilizing the 
techniques of flame and flameless atomic absorption spectrophoto- 
metry, it should be possible to effect the appraisal of various sample 
pretreatment procedures including the Parr acid digestion bomb 
technique for the determination of total arsenic and selenium in 
effluents charged with a variety of their organic and inorganic 
species. Kinard will study the procedures for the digestion of ef- 
fluents containing yarious inorganic and organic arsenic and seleni- 
um. He will also study the five existing methods for the determina- 
tion of these elements and provide precision and accuracy data for 
each. During the past budget period, Kinard evaluated the flameless 
atomic absorption method for the determination of arsenic and 
selenium. He studied the instrument setting and the working ranges, 
obtained recovery data, and determined the relative standard devi- 
ation for these elements. He has also evaluated the furnaces method 
for the determination of arsenic and selenium. 
Keywords: arsenic; selenium; absorption spectroscopy; accuracy; sen- 
sitivity; comparative evaluations; quantitative chemical analysis; 
water pollution. 

70503 Evaluation of the Dionex Ion-Exchange Chromatograph 
for.rNatural Water Sample Analysis. Schlueter, A. (Central State 
University, Department .of Chemistry, Wilberforce, OH, 45384). 
Project number: A622B-04. Contract: R805329-01. Supported by: En- 
vironmental Protection Agency, Cincinnati, O H  (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

. The principal objective of this research is to evaluate the 
analytical capability of the Dionex ion exchange chromatograph. 
This instrument has the potential for determining simultaneously, in 
a single step, the concentrations of many ions that would otherwise 
require hours of laboratory work. This project will initially concen- 
trate on using the Dionex instrument to separate and detect the 
anions typically found in natural water. As work on anion analysis 
progresses, studies of alkali and alkali-earth metal will begin. 
~efwords: ground water; surface waters; ion exchange materials; 
chromatography; quantitative chemical analysis; water quality; sam- 
pling; water; hydrocarbons. 

70504 Preservation and Determination of Cr(II1) and/or Cr(V1). 
Duhart, B.T. (Univ. of Arkansas, Pine Bluff, AR, 71601). Project 
number: A622B-47. Contract: R805877-01. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Environmental 
Monitoring and Support Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

T h e  objective is to develop a procedure for the preservation 
of Cr(II1) and Cr(V1). The analytical techniques used will be atomic 
absorption spectroscopy and differential pulse polarography. Sam- 
ples will be measured before and after spiking with reagents. Period- 
ic measurements will also be obtained to indicate the degree of 
preservation. Duhart has evaluated the, methods for determining 
Cr(II1) and Cr(V1). 
Keywords: chromium; polarography; absorption spectroscopy; va- 
lence; quantitative chemical analysis; preservation; coal; combustion; 
water:pollution. 

70505 Continuous Montoring of Total Dissolved Gas Pressure. 
Daoust, B.G. (Virginia Mason Research Center, 1000 Seneca Street, 
Seattle, WA, 98101). Project number: A625C-14. Contract: R804175- 
03. Supported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Environmental Monitoring and Support Lab. Funding: EPA- 
$36,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

.The objective of the project is the further development of 
simple, inexpensive instrumentation using the existing principle of a 
diffusion membrane and electronic pressure transducer to measure 
and record total dissolved gas pressures. Alternatives for membrane 
materials, configuration and mechanical interfaces and signal analysis 
will be explored, constructed and field tested. Three systems for 
measuring dissolved gases in water have been constructed and field 
tested: 
Keywords: monitoring; water quality; hydroelectric power plants; 
fishes; thermal effluents; mortality; nuclear power plants; environ- 
mental impacts. 

70506 Development of o i l  in Water Monitor. Silvus, H.S. 
(Southwest Research Institute, 8500 Culebra Road, San Antonio, 
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TX. 78228). Project number: A625C-51. Contract: R805817-01. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Environmental Monitoring and Support Lab. Funding: EPA- 
m.m.  - - -, - - - 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Pollutant characterization and analysis. 

The objective is to develop an oil-in-water device that will 
provide monitoring of wastewaters from treatment processes in- 
volved in coal liquefaction, shale oil recovery plants, and in petro- 
leum refineries, with the combined use of reverse phase liquid 
chromatography and optical fiber technology. 
Keywords: waste water; monitoring; water pollution monitors; hy- 
drocarbons; coal liquefaction; oil shale processing plants; petroleum 
refineries; design; fabrication; testing; chromatography; fiber optics. 

70507 ND Thiocyanates in Wastewater. Coulson, D.  (SRI Inter- 
national, 300 Ravenswood Avenue, Menlo Park, CA, 94025). Project 
number: A801-05. Contract: 68-03-2388. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Environmental Monitor- 
ing and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. r ~ .  

The objective is to develop and evaluate analytical methods 
for total cyanide and thiocyanate. The literature will be reviewed 
and the most promising technique will be selected for evaluation and 
further development. The technique will be evaluated on a variety of 
wastewaters. The literature review is complete. 
Keywords: quantitative chemical analysis; cyanides; thiocyanates; 
waste water; water pollution. 

70508 Secretariat Activities of International Standards Organiza- 
tion Technical Committee 147 on Water Quality. Resnick, I. (Ameri- 
can National Standards Inst., 1430 Broadway, New York, NY, 
10018). Project number: A801-62. Contract: R805706-02. Supported 
by: Environmental Protection Agency, Cincinnati, OH (USA). Envi- 
ronmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to provide support for conducting the Secre- 
tariat of the International Standards Organization (ISO) Technical 
Committee (TC) 147 on water quality which is developing interna- 
tional standards. The T C  147 scope is standardization in the field of 
water quality, including definition of terms, sampling of waters, 
measurement, and reporting of water characteristics; limits of ac- 
ceptability for water quality are excluded. Activities include stand- 
ardization in chemical, physical, radiological, microbiological, bio- 
logical, and biochemical methods. Forty-five countries are members 
of ISO/TC 147 which was organized in 1972. Fourteen drafts of 
proposed standards have been developed, and 42 working groups 
which are preparing drafts of international standards have been 
established. 
Keywords: water quality; international organizations; standards; mon- 
itoring; sampling; chemical analysis; planning; recommendations. 

70509 Validation of Analytical Methodology for Implementation 
of EPA Regulations on Toxic Substances. Beroza, M. (Association of 
Official Analytical Chemists, Box 540, Benjamin Franklin Station, 
Washington, DC, 20044). Project number: A801-63. Contract: 
R805829-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Environmental Monitoring and Support. Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to validate selected methods for the analysis 
of toxic substances. Using the established protocols published in the 
Statistical Manual of the Association of Official A~alytical Chemists, 
methods will be submitted to a number of collaborators to determine 
the performance capabilities of the methods. T o  date, method selec- 
tion is complete. 
Keywords: toxic materials; manuals; quality assurance; quantitative 
chemical analysis; monitoring; air pollution; water pollution; land 
pollution; standards. , i 
70510 Continuing Analyses of All Quality Control and Perfonn- 
ance Evaluation Samples. Clements, H. (EPA, 26 West St. Clair 
Street, Cincinnati, OH, 45268). Project number: A801-64. Supported 
by: Environmental Protection Agency, Cincinnati, OH (USA). Envi- 
ronmental Monitoring and Support Lab. Funding: EPA. # I .  

Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to make available quality control and per- 
formance evaluation samples to supply OWHM programs. Minerals; 
nutrients, trace metals, LAS, NTA, chlorophyll, pesticides. PCB's 
purgeables, herbicides, base neutral extracts, acid extracts, and other 
samples that have been produced for the OWHM~programs have 
been analyzed. A supply of quality control and performance evalua- 
tion samples is available. This is a continuing process. 
Keywords: quality control; performance; evaluation; water pollution; 
minerals; metals; trace amounts;nta; chlorophyll; pesticides; aromat- 

ics; organic chlorine compounds; herbicides; sampling; water pollu- 
tion. 

70511 Techniques for Handling Emulsions and Solvent Concen- 
trations in Priority Pollutant Analyses. Zweidinger, R. (Research 
Triangle Inst., P.O. Box 12194, Research Triangle Park, NC, 27709). 
Project number: A801-66. Contract: 68-03-2759. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Environmen- 
tal Monitoring and Support Lab. Funding: EPA. 
Related energy source: .general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to develop analytical technology to cope 
with emulsions formed during analysis of wastewaters from the soap 
and detergent industry. Alternatives to shakeout extraction and 
purge-and-trap will be evaluated to overcome emulsion problems. 
Techniques will be evaluated for concentrating extracts to extend 
wastewater methods to achieve drinking water sensitivity require- 
ments. The contractor has evaluated emulsion control chemicals and 
is studying design factors of continuous extractors. 
Keywords: soaps; detergents; industrial wastes; waste water; emul- 
sions; waste processing; demulsification; water treatment. 

70512 Evaluation of Proposed Test Procedures for Organic Pol- 
lutants in Wastewater. Northington, J. (West Coast Technical Serv- 
ice, Inc., 17605 Fabrica Way, Suite D, Cervitos, CA, 90701). Project 
number: A801-67. Contract: 68-03-2697. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Environmental Monitor- 
ing and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to provide quick turnaround methods evalua- 
tion support for agency through EMSL. Where candidate methods 
may be suitable for monitoring parameter work, directive will be 
issued to verify applicability on specific waste to define the quality 
method limitations. First work directive has been assigned: the 
evaluation of proposed test procedures for wastewaters from 17 
pesticide manufacturers. Other work directives will follow. 
Keywords: pesticides; waste water; water pollution monitors; measur- 
ing methods; chemical analysis. 

70513 Development of Analytical Test Procedures for Organic 
Pollutants on Wastewaters. Going, J.E. (Midwest Research Inst., 425 
Volker Blvd., Kansas City, MO, 64110). Project number: A801-69. 
Contract: 68-03-2711. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to provide quick turnaround methods devel- 
opment support for agency through EMSL. Work directives will 
initiate methods development project to suit needs. The first work 
directive assigned involves the development of test procedures for 
pesticides in manufacturing wastewaters. 
Keywords: waste water; organic compounds; pesticides; monitoring; 
water pollution; chemical analysis. 

70514 Determination of Pesticides on PCBs in Municipal 
Sludges. Johnson, D.E. (Southwest Research Inst., 8500 Culebra 
Road, San Antonio, TX, 78228). Project number: A801-70. Contract: 
68-03-2606. Supported by: Environmental Protection Agency, Cin- 
cinnati; OH (USA). Environmental Monitoring and Support Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to develop survey procedures for pesticides 
and PCBs in sludges. The approach will be to optimize extraction 
and cleanup procedures for sensitive GC/MS analysis. The labora- 
tory work for this project has been completed. The final report has 
been delayed to allow for the inclusion of additional followup 
research results. 
Keywords: pesticides; aromatics; organic chlorine compounds; 
sewage sludge; gas chromatography; mass spectroscopy; extraction; 
quantitative chemical analysis. 

70515 Application and Evaluation of Analytical Procedures for 
Metals, Cyanide, and Phenolics. Lu, D. (Biospherics, Inc., 4928 
Wyaconda Road, Rockville, MD, 20853). Project number: A801-73. 
Contract: 68-03-2714. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectve is to evaluate existing ~ r ~ m u l g a t e d  test proce- 
dures for metals, cyanides, and phenolics. The approach is to collect 
industrial waste samples for applicable types, analyze them by exist- 
ing methods, and determine accuracy, precision, and matrix effects 
for these wastes. 
Keywords: metals; cyanides; phenols; industrial wastes; chemical - 
analysis; quantitative chemical analysis; evaluation. 
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70516 Development and Evaluation of Analytical Test Proce- 
dures for Priority Pollutants.. Monteith, C.S. (Gulf South Research 
Inst., P.O. Box 26518, New Orleans, LA, 70186). Project number: 
A801-75. Contract: 68-03-2779. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

Methods for the preservation and analysis of phenolics and 
cyanides in sediments, sludges, fish, microinvertebrates, algae, soil, 
vegetation, mining slag, and fly ash will be identified, optimized, and 
verified with environmental samples. A literature search will be 
conducted followed by preliminary screening, followed by modifica- 
tion and optimization. Actual samples will be used to verify the 
applicability of the methods to solid and semisolid samples of envi- 
ronmental importance. A literature search is in progress. 
Keywords: phenols; cyanides; sediments; sludges; fishes; inverte- 
brates; algae; soils; plants; slags; fly ash; reviews; measuring methods; 
chemical analysis; monitoring; biological materials; environmental 
materials. 

70517 Laboratory Automation Support. Ryan, D. (Univ. of Cin- 
cinnati, 3333 Vine St., Cincinnati, OH, 45221). Project number: 
A801-77. Contract: GS-055-10458. Supported by: Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Environmental Monitoring 
and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to provide computer program support for the 
laboratory automation project. The approach taken is to generate 
functional specifications for automated instruments, and to develop 
computer programs and program documentation. 
Keywords: computer codes; automation; pollution; chemical analysis; 
measuring instruments; specifications. 

,70521 Development of Criteria for Evaluation of Microbiological 
Media and Membrane Filters. Wells, F. (Midwest Research Inst., 425 
Volker Blvd., Kansas City, MO, 64160). Project number: A801-82. 
Contract: 68-03-2628. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to develop criteria for evaluation of media 
and membrane filters used in the enumeration of total coliforms, 
fecal coliforms, and fecal streptococci in waters/wastewaters. The 
approach taken is the development of a system of protocol, criteria, 
and acceptance limits for evaluating the performance of membrane 
filter culture media, MPN culture media, and membrane filters and 
pads. Phase I1 will consist of trial testing of the protocol. Phase I has 
been completed and a report is being written. 
Keywords: membranes; filters; coliforms; feces; streptococcus; per- 
formance testing; waste water; water pollution monitors; detection. 

70522 Development of Analytical Test Procedures for the Mea- 
surements of Organic Priority Pollutants in Sludge and Sediments. 
Haile, C.L. (Midwest Research Inst., 425 Volker Blvd., Kansas City, 
MO, 64114). Project number: A804-26. Contract: 68-03-2695. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: ,general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives of this program are to develop a screening 
protocol for compounds by GC/MS, and to apply specific ap- 
proaches by chemical class using conventional G C  and CC ap- 
proaches. The approach is to optimize extraction and cleanup proce- 
dure to extend G U M S  sensitivity, and to supplement monitoring of 
specific pollutants with conventional chromatographic equipment. 
Emphasis has been placed on the evaluation of a unified approach 
for sludges to respond to agency needs for a screening protocol for a 

70518 New Approaches to the Preservation of Contaminants in major plant survey, 
Water Samples. Saxena, J. (Syracuse Research Gorp.. Merrill Lane, Keywords: organic compounds; gas chromatography; mass spectros- 
Syracuse, NY, 13210). Project number: A801-78. Contract: R804609- copy; extraction; sensitivity; sludges; sediments; water resources; 
01. Supported by: Environmental Protection Agency, Cincinnati, OH chemical analysis, 
(USA). Environmental Monitorine and Suooort Lab. Fundine: EPA. 
kelated energy source: general ~cience(i0b) R and D caGgories: 
Pollutant characterization and analysis. 

The objective is to devise a new, more effective and pollu- 
tion-free method of preservation of water/wastewater samples. Anti- 
biotics and bacteriolytic enzymes will be studied for controlling 
microorganisms and subsequently biochemical changes of pollutants. 
Final report has been approved and submitted for publication in 
envrionmental monitoring series. 
Keywords: water; waste water; sampling; preservation; antibiotics; 
enzymes; microorganisms; contamination. 

70519 Repository Services for Priority Pollutants, Toxic Pollut- 
ants, and Chromatography Supplies. Rosebrook, D.D. (Radian Corp., 
8500 Shoal Creek Blvd., Austin, TX, 78766). Project number: A801- 
75. Contract: 68-03-2765. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to establish a repository for organic priority 
pollutants, toxic and hazardous materials, and chromatography sup- 
plies. Radian Corporation will initiate and maintain a program for 
the procurement, synthesis, quantitation, purification, repackaging, 
and distribution of standards and reference materials to federal, state, 
local, governmental, and commercial laboratories engaged in water/ 
wastewater analysis. 
Keywords: waste disposal; hazardous materials; waste management; 
research Drograms: water: waste water: chemical analvsis. 

70523 Development and Application of an Ozone Voltammetric 
Membrane Electrode. Mancy, K.H. (Univ. of Michigan, Ann Arbor, 
MI, 48104). Project number: A824-01. Contract: R804834-03. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The purpose of this project is the development and applica- 
tion of a membrane electrode system capable of in-situ measurement 
of dissolved ozone. Because of the utilization of ozone as an alterna- 
tive to chlorine in water and wastewater treatment processes, there 
is need for such a sensor system. Through a knowledge of electrode 
systems, such a sensor will be developed. Two  electrode systems 
were developed during the fkst year of the grant. The first system is 
a manual, hardwired system allowing the measurement and display 
of electrode current for a fixed set of pulse parameters. The second 
system is microcomputer-controlled and allows the automated mea- 
surement of electrode current over prespecified ranges in pulse 
parameters. This second system overcomes many of the manual 
system's limitations and extends its capabilities. The design and 
construction of an ozone membrane electrode capable of potentiosta- 
tic control has been completed. This electrode has been used for 
steady state measurement as well as the investigation of pulse tech- 
niques. 
Keywords: ozone; voltametry; water; waste water; water treatment. 

70524 Develop and Distribute Performance Evaluation Samples 
in Stimort of FWPCA Amendments, Safe Drinking Water, and Toxic . - .  
~ubst&nce Control Acts. ~ l e m e n t s ,  H. (EPA, 2 6  W. St. Clair St.. 

70520 Method Validation Study for Priority Pollutants. Johnson, Cincinnati, OH, 45268). Project number: ~859-01 .  Supported by: 
D. (Southwest Research Inst., 8500 Culebra Road, San Antonio, TX, Environmental Protection Agency, Cincinnati, OH (USA). Environ- 
78228). Project number: A801-81. Contract: 68-03-2606. Supported by: mental ~ ~ ~ i t ~ ~ i ~ ~  and support ~ ~ b ,  ~ ~ ~ d i ~ ~ :  EPA, 
Environmental Protection Agency, Cincinnati, OH (USA). Environ- Related energy source: general science(100) R and D categories: 
mental Monitoring and Support Lab. Funding: EPA. Pollutant characterization and analysis. 
Related energy source: general science(100) and D categories: The obiective is to evaluate the availabilitv of oerformance 
Pollutant measurements technology. 

The objective of this program is to conduct formal method 
validation studies which will define the precision and accuracy of 
the analytical methods for the following organic pollutants: phtha- 
late esters, pesticides, PCBs, and nitrosamines. Accuracy and preci- 
sion of the analytical procedure will be determined by interlabora- 
tory analyses (20 labs) of water samples spiked with unknown 
concentrations of the pollutants specified. Interim analytical method- 
ology has been developed which must be approved before the 
interlaboratory study begins. . 
Keywords: pesticides; aromatics; organic chlorine compounds; phtha- 
lates; phthalic acid esters; chemical analysis; accuracy; errors; water; 
sample preparation; nitroso compounds; amines. 

evaluation samples for compounds on the priority-poll;tant list and 
for other trace organics of interest to the agency. The approach is to 
produce and distribute six series of samples for phthalate esters, 
purgeables, compounds, and base neutral extracts. Samples available 
for phthalate esters, selected purgeables, and selected base neutrals 
have been evaluated. 
Keywords: phthalic acid esters; drinking water; monitoring; water 
pollution; availability; evaluation; trace amounts; organic com- 
pounds; toxicity. 

70525 Develop and ~is t r ibute ' sam~le  Series in Support of Water 
Supply Laboratory Certification. Clements, H. (EPA, 26 West St. 
Clair Street, Cincinnati, OH, 45268). ,Project number: A859-02. Sup- 
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ported by: Environmental Protection Agency, Cincinnati, O H  
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The  objective of this program is to ensure the availability of 
performance evaluation samples for water supply program. Perform- 
ance evaluation samples will be designed, developed, and produced. 
An adequate supply of chemical water samples for eight trace 
metals, nitrate/fluoride and residual chlorine has been prepared. 
Keywords: chemical analysis; certification; water; evaluation; ele- 
ments: trace amounts: nitrates: fluorides: chlorine: water resources. 

bacterial debilitation; and (3) to recommend procedures to improve 
.survival. This information is urgently needed to improve compliance 
monitoring, pathogen recovery, and enumeration techniques. T h e  
approach will be to study physiologic functions of cells injured by 
exposure to aquatic environments. The  in-situ field studies will use 
MSU diffusion chambers. Injury will be determined by observed 
differences on selective and enriched media. Research will measure 
changes in physiologic functions as well as nucleic acid ribosome 
and protein synthesis, enzyme structure and activity, membrane 
structure, and cell division. Progress reports indicate that environ- 
mental stress alters the cell envelooe observed bv electron micros- - ~ - -  

copy. The  following diluents promise improved recovery: 1% nonfat 
70526 Method Validation Studies for Priority Pollutants. Kinzer, dry milk, 1% peptone, phosphate buffer, and 1% mg S04.  
G.  (Battelle Memorial Inst., Columbus, OH. 43201). Project number: Keywords: bacteria; measuring methods; water pollut~on monitors; 
A859-05. Contract: 68-03-2624. Supported by: Environmental Protec- biological indicators; biological stress; physiology; pathological 
tion Agency, Cincinnati, O H  (USA). Environmental Monitoring and changes; survival curves. 
Suooort Lab. Fundine: EPA. 
~ d a ' t e d  energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to conduct formal method validation studies 
which will define the precision and accuracy of the analytical 
methods developed by the Quality Assurance Branch, EMSL-Cin- 
cinnati, for the measurement of organic priority pollutants. Battelle 
Columbus Laboratories will be concerned with the analytical meth- 
odology developed for the following type of compounds: polyaro- 
matic hydrocarbons, nitrobenzene and isophorone, and benzidines. 
Accuracy and precision will be determined by interlaboratory analy- 
sis of water samples spiked with unknown concentrations of the 
priority pollutants of interest. Ampul concentrates for spiking the 
waters have been produced, twenty laboratories were selected for 
prticipation in the study, and interim analytic methodology was 
received. 
Keywords: accuracy; measuring methods; polycyclic aromatic hydro- 
carbons; nitrobenzene; organic compounds; benzidine; water; chemi- 
cal analysis; water pollution monitors; water pollution. 

70527 Method Validation Studies fo Priority Pollutants. Hall, I. 
(Hydroscience, Inc., 9041 Executive Park Dr.. Knoxville, TN,  
37919). Project number: A859-06. Contract: 68-03-2625. Supported by: 
Environmental Protection Agency, Cincinnati, O H  (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The  objective is to conduct formal method validation studies 
that will define the precision and accuracy of the analytical methods, 
developed by the Quality Assurance Branch, EMSL in Cincinnati, 
for the measurement. of organic priority pollutants. Hydroscience, 
Inc.. will be concerned with the analytical methodology developed 
for chlorinated hydrocarbons and phenols. Accuracy and precision 
will be determined by interlaboratory analysis of water samples 
spiked with l~nknown concentrations of the priority pollutants of 
interest. Twenty laboratories have been selected. The method study 
will proceed upon receiving approved analytical methodology. 
Keywords: organic chlorine compounds; hydrocarbons; phenols; ac- 
curacy; chemical analysis; laboratories; comparative evaluations; 
quality assurance; water pollution; monitoring. 

70528 Performance Evaluation of Water Supply Laboratories. 
Britton, P. (26 W. St. Clair St., Cincinnati, OH,  45268). Project 
number: A859-07. Supported by: Environmental Protection Agency, 
Cincinnati, O H  (USA). Environmental Monitoring and Support Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

'I'he objective. is to  evaluate E P A  regional, state, and intra- 
state laboratories for all parameters under NIPDWR as part of the 
certification program. The  approach is to  conduct formal studies 
using unknown samples to participants, evaluate results against true 
values and performance limits generated from previous data, and 

70530 Development of Methods for the Detection and Inactiva- 
tion of Viruses in Various Waters. Shuval, H.I. (Hebrew Univ. of 
Jerusalem, P.O. Box 499, Jerusalem, Israel). Project number: A884- 
32. Contract: R803510-03. Supported by: Environmental Protection 
Agency, Cincinnati, O H  (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The overall objectives of this project are to develop further 
and to refine efficient, rapid, and inexpensive monitoring methods 
for the detection and quantitative assay of low levels of viruses in 
large volumes of water and wastewater, and to evaluate various 
promising virus monitoring and detection methods by standardized 
and controlled procedures. A number of the most promising virus 
monitoring and detection methods will be evaluated by standardized 
and controlled procedures with the aim of identifying the most 
effective method or  methods for routine monitoring operations. 
Also, studies will be designed to improve, test, and compare new 
monitoring methods and to develop a rapid procedure for detecting 
viruses by the use of the fluorescent antibody method. Results to  
date are: (1) development of the organic flocculation procedure for 
secondary concentration of viruses in environmental waters and 
solids; (2) evaluation of capillary ultrafiltration as a method for the 
concentration of viruses from water; and (3) development of a 
modified fluorescent antibody viral quantitative assay. 
Keywords: viruses; water pollution monitors; measuring methods; 
comparative evaluations. 

70531 Methodology for Concentration, Recovery and Identifica- 
tion of Viruses. Beng, G .  (EPA, Environmental Monitoring and 
Support Lab., 26 W. St. Clair St., Cincinnati, OH,  45268). Project 
number: A884-30. Supported by: Environmental Protection Agency, 
Cincinnati, O H  (USA). Environmental Monitoring and Support Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective is to develop procedures for the detection and 
quantification of viruses in water and associated media. Rapid effi- 
cient field methods are sought for recovering virus in a concentrated 
form ready for shipment to a central laboratory for assay. Identifica- 
tion procedures and more sensitive cell lines will also be sought. T h e  
methods and procedures developed should allow studies in health 
effects and transport and fate and monitoring activities to be con- 
ducted rapidly and effectively. Effective systems for recovering 
small amounts of viruses from large volumes of water will be 
developed so that a standardized methodology can be promulgated 
for detecting all viruses that man contacts. Methods will be devel- 
oped for recovery and concentration of viruses from solids in water 
and sewage. In line with these goals, a USEPA Methods Manual for 
Virology will be drafted which will include the more commonly 
used virus monitoring techniques for water-bone viruses. 
Keywords: viruses; sampling; water pollution; measuring methods. 

provide a working computerized test system with reports to partici- 
pants and management. Results to date are the completion of annual 70532 Development of Field Virus C~ncentration Technology. 
performance evaluations of E P A  and state laboratories and some Sorber, C.A. (Univ. of Texas, San ~ n t o n i o ,  TX, 78285). project 
intrastate laboratories as required by certification program. number: A884-31. Contract: R804474-03. Supported by: Environmen- 
Keywords: laboratories; evaluation; regional analysis; us epa; per- tal Protection Agency, Cincinnati, O H  (USA). Environmental Moni- 
formance; state government; monitoring; water pollution; air p o ~ ~ u -  toring and Support Lab. Funding: EPA. 
tion. Related energy source: general science(100) R and D categories: 

70529 Development of Improved Enumeration Methods Based on 
Physiological Studies of Indicator Bacteria Debilitation in Natural 
Waters. McFeters, G.A. (Montana State Univ., Dept. of Microbiolo- 
gy, Bozeman, MT, 59715). Project number: A884-09. Contract: 
R805230-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, O H  (USA). Environmental Monitoring and Support Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The  objectives are: (1) to develop improved methods for 
enumerating stressed indicators and pathogens in natural waters; (2) 
to obtain the physiological data necessary to define the course of 

Pollutant measurements technology. 
The overall objective of this study is to optimize a flow- 

through virus adsorbing filter media system for recovering small 
numbers of viruses from large volumes of water. A high rate system, 
capable of concentrating and recovery of particulate associated as 
well as free viruses from at least 100 gallon volumes of a variety of 
*waters, is sought. Efforts will concentrate on: (1) continued evalua- 
tion of candidate filter systems capable of providing a sustained high 
flow rate in conjunction with the use of diatomaceous earth virus 
concentration procedure; (2) evaluation of each candidate filter 
media system in terms of the optimal virus elution system required; 
(3) upgrading of successful prototype filter-elution systems so that 
minimum test volumes of 100 gallons can be processed; and (4) field 
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testing in a variety of waters. The use of bentonite as a virus 
adsorbent for a high volume flow-through virus concentration prw, 
cedure was abandoned. This was necessitated by the lack of a filtei 
system capable of maintaining its integrity under high flow condi- 
tions. However, diatomaceous earth has been shown to be an effec- 
tive alternative to bentonite as a virus adsorbent. A prototype system 
designed to use diatomaceous earth has been developed and tested 
successfully. 
Keywords: viruses; removal; water; adsorbents; particles; diatoma- 
ceous earth; sorptive properties; filters; technology assessment. 

70533 Use of Energy Dispersive X-Ray to Monitor Heavy Metals 
in Water. Carlton, T. (Magnavox Govt. and hdustries Electronics 
Co., 1313 Production Rd., Fort Wayne, IN, 46808). Project number: 
A884-40. Contract: 68-03-2523. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technolo y 

The objectives are to (8 hevelop automated sample and 
control module, filter paper for presentation to the Magnavox- 
EDAX x-ray system; (2) develop sample pretreatment function; (3) 
develop alternative filter paper; and (4) develop a computer/trans- 
mitter integrated with the XRF system. The XRF has been deliv- 
ered; the computer/transmirter is under contract. 
Keywords: x-ray fluorescence analysis; water; filters; paper; x-ray 
fluorescence analyzers; metals; water quality. 

70534 Assemble and Test Automatic Wastewater Sample Gather- 
ing Subsystems. Shelley, P.E. (EG and G, Inc., Washington Analyt- 
ical Service Center, 2150 Fields Road, Rockville, MD, 20850). 
Project number: A884-41. Contract: 68-03-2470. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Environmen- 
tal Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to automatically acquire effluent samples for 
lab analysis. Several automatic sampler systems for collecting waste 
samples acquired from off-the-shelf have been investigated at the 
Canadian Inlet Waters Research Laboratory to determine whether 
samples acquired were representative. The tests performed were 
controlled, and presently the data are being statistically analyzed. 
The systems tested were generic types including: low speed and high 
speed peristaltic pumps; high speed vacuum; pneumatic ejection; and 
medium speed peristaltic pump. Automatic samplers can acquire 
samplers for most any project, regardless of environment, in the 
aquatic medium. Selected applications, however, require special 
functions. 
Keywords: waste water; sampling; automation; samplers; testing; 
water. 

70535 Development and Application of Test Procedures for Spe- 
cific Organic Substances. Fluegle, R. (Carborundum Co., Buffalo 
Avenue, P.O. Box 337, Niagara Falls, NY, 14302). Project number: 
A884-43. Contract: 68-03-2635. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective of this program is to develop monitoring meth- 
ods for dioxin, purgeables, and acrolein. The approach is to optimize 
chromatography, extraction, preservation, and cleanup and evaluate 
method on wastewater. Candidate test procedures have been select- 
ed and are being evaluated for applicability to wastewaters. 
Keywords: organic compounds; monitoring; acrolein; dioxin; chro- 
matography; extraction; preservation; waste water; chemical analy- 
sis. 

70536 Automated Low-Cost GC/MS Protocol for Monitoring 
' Organics in Drinking Water. Boland, P. (SRI International, 300 

Ravenswood Avenue, Menlo Park, CA, 94025). Project number: 
A884-44. Contract: R806053-01. Supported by: Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Environmental Monitoring 
and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective of this proposed work is to develop a cost- 
effective protocol for monitoring specific organics in raw and fin- 
ished drinking water at individual water utilities. Specific criteria for 
the protocol include: initial capital equipment cost of about $40,000, 
be usable by a laboratory technician, and give quantitative results for 
a broad range of specific substances. The approach will be to 
combine SRI's organic screening protocol, developed for the nation- 
al screening program for organics in drinking water, with a Hew-' 
lett--Packard 5992B low-cost gas chromatography/mass spectrom- 
etry system. The proposed program will be conducted in three 
phases. In the initial phase (year I), SRI would determine the 
feasibility of the approach and apply the procedures to purgeable 
organics analysis. Raw and finished drinking water samples would 

be analyzed and quality control procedures developed. Equipment is 
installed and operational. 
Keywords: water ttkatment; drinking water; water quality; monitor- 
ing; cost; organic compounds; gas chromatography; mass spectros- 
copy; feasibility studies; quality control. 

7G537 Prepare an Illustrated Manual for Estuarine Macroinver- 
tebrates. Culter, J.K. (Conservation Consultants, Inc., P.O. Box 35, 
Palmetto, FL, 33561). Project number: A884-47. Contract: CA-8- 
3159-1. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Environmental Mofiitoring and Support Lab. Funding: 
EPA. 
~ ; l a t ed  energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective is to prepare an illustrated manual for the 
identification of the 250 species of common estuarine macroinverte- 
brates. The illqtrativns will consist of glossy photographic prints of 
several different views of each species. Each illustration will be 
labelled and contain a legend with a systematic description (e.g., 
phylum, class, order, family, genus, and species). The legend will be 
followed by a list of literature references of taxonomic keys and a 
detailed description of each species. Key identification traits will be 
pointed out for each species. . 
Keywords: manuals; invertebrates; aquatic organisms; images; taxon- 
omy; species diversity. 

70538 Prepare Identification Manual for the Rotifers. Gannon, 
J. (University of Michigan at Ann Arbor, Biological Station, Pell- 
ston, MI, 49769). Project number: A612A-12. Contract: R804652-01. 
Supported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Environmental'Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective of the project is to develop an identification 
manual for the common species of rotifers in the United States. The 
grantee will use personal knowledge of rotifer identification and 
consolidate published information on the taxonomy and ecology of 
the rotifers to prepare a key for their identification and summarize 
data on their environmental requirements and pollution tolerance. 
Keywords: usa; invertebrates; taxonomy; ecology; data compilation; 
manuals. 

70539 Prepare Identification Manual for North American Fresh- 
water Snails. Burch, J.B. (Univ. of Michigan, Ann Arbor, MI, 
48104). Project number: A884-50. Contract: 68-03-1280. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective is to prepare a taxonomic key for the identifica- 
tion of (300-plus) known species of freshwater gastropods (snails) 
found in North America. The key will be illustrated to species and 
include the following: family and generic diagnoses, distribution 
maps for each species, habitat preference for each species, a glossary, 
an extensive bibliography, and taxonomic synonymy. The identifica- 
tion manual will be published as part of the EPA Environmental 
Monitoring Series. 
Keywords: snails; fresh water; aquatic.organisms; distribution; maps; 
habitat; manuals; monitoring. 

70540 State-of-the-Art Report on Freshwater Mussel Taxonomy 
and Ecology. Isom, B. (TVA, Division of Environmental Planning, 
Muscle Shoals, AL, 35660). Project number: A884-51. Contract: D7- 
F1060. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Environmental Monitoring and Support Lab. Funding: 
EPA-$4.000. - ..--- 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective of the project is to prepare a review of the 
current status of freshwater mussel taxonomy and ecology. The task 
will be carried out under an interagency agreement with the Tennes- 
see Valley Authority. The work will be done by experts on mussel 
taxonomy and ecology on the TVA staff, and by consultants cur- 
rently under contract with the TVA, who have extensive personal 
knowledge in this field and who will compile, review, and summa- 
rize the literature. 
Keywords: usa; aquatic ecosystems; fresh water; molluscs; taxonomy; 
ecology; data compilation. 

70541 Prepare State-of-the-Art Report on Toxic Substances in 
Aquatic Organisms. McKown, M. (Gulf South Research Institute, 
Department of Analytical Chemistry, 8000 Gulf S. Res. Inst., Baton 
Rouge, LA, 70808). Project number: A884-52. Contract: R805344-01. 
Supported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective of the project is to determine the current status 
of methodology for the collection and analysis of aquatic organisms 



for bioaccumulation of toxic substances. The principal investigator 
will search the literature to obtain information on methods of sample 
collection, preservation, preparation, and analysis for toxic sub- 
stances. Special emphasis w ~ l l  be placed on the toxic substances 
listed in the consent decree. The methods will be evaluated and the 
data on toxic substances will be compiled and coded for computer 
storage. 
Keywords: aquatic organisms; sampling; bioassay; toxic materials; 
biological accumulation; data acquisition; data processing; data com- 
pilation. 

70542 Develop Improved Bioassay Techniques. Collins, G. 
(EPA, 26 W. St. Clair St., Cincinnati, OH, 45268). Project number: 
A884-53. Supported by: Environmental Protection Agency, Cincin- 
nati, OH (USA). Environmental Monitoring and Support Lab. Fund- - - 

ing: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives are to develop improved bioassay techniques 
for measuring toxicity of municipal and industrial effluents, and to 
develop methods of monitoring toxic substances in surface waters 
through bioaccumulation by aquatic organisms. The methods will be 
designed for use by regional and state NPDES programs; permittees 
and consulting firms to provide data on .permit compliance and 
violations of water quality standards; and the ocean disposal pro- 
grams and Office of Solid Waste under Sections 301, 304, 308, 311, 
and 404. The approach is to prepare existing effluent bioassay 
methods for publication as an amendment to 304(H). Regulations 
evaluate acute and chronic Daphnia bioassay techniques for use with 
solid waste leachate, evaluate Skeletonema toxicity test for 301(H) 
discharges of POTW's to marine waters and compare results of 96 hr 
and 14 day algal assays, develop calibration standard for the Coulter 
counter, develop methods or biomonitoring of toxic substances in 
surface waters through measurement of bioaccumulation of toxics 
and by caged clams and free-living aquatic organisms, and evaluate 
methods for measuring the toxicity of influent to sewage treatment 
plants. 
Keywords: municipal wastes; industrial wastes; toxic materials; bio- 
logical accumulation; aquatic organisms; bioassay; toxicity; solid 
wastes; leaching; biological effects; standards; algae; calibration; 
monitoring. 

70543 Update and Republish EPA Biological Methods Manual. 
Collins, G. (EPA, 26 W. St. Clair St., Cincinnati, OH, 45268). 
Project number: A884-54. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to revise and republish the EPA biological 
methods manual titled, Biological Field and Laboratoruy Methods 
for Measuring the Quality of Surface Waters and Wastes. The 
second edition of the EPA biological methods manual will be 
completed and published by the biology staff with the assistance of 
the EPA Biological Advisory Committee. The methods will be 
designed specifically for use in field and laboratory studies related to 
sections 104, 106, 301, 302, 304, 308, 31 1, 314, 316, and 404 of Public 
Law 95-217 (Clean Water Act of 1977), which involve measure- 
ments of the toxicity of effluents and the effects of toxic substances 
and other pollutants on aquatic life. Results to date are the published 
biological methods manual and the published interim methods for 
histopathology and effluent toxicity test. 
Keywords: surface waters; monitoring; water quality; federal water 
pollution control act; amendments; liquid wastes; chemical effluents; 
toxic materials; manuals; bench-scale experiments; correctiorn. 

70544 Improved Methods for Determining Effects of Pollutants 
on Aquatic Life. Collins, G. (EPA, 26 W. St. Clair St., Cincinnati, 
OH, 45268). Project number: A884-55. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Environmental Monitor- 
ing and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives of the research are to develop and/or evaluate 
and standardize new methods for the collection and analysis of 
samples and evaluation of data obtained to determine the effects of 
toxic substances and other point and non-point sources of pollution 
on aquatic life and to implement and update a computerized data 
management system. Methods will be selected to support the 
NPDES program, the national water monitoring system, ocean 
disposal program, and 208 programs. The approach will be to 
evaluate and standardize methods to measure benthic oxygen 
demand; to prepare annual bibliographies for macroinvertebrates, 
periphyton, and plankton; to prepare annual bibliographies for pro- 
files for common aquatic organisms; and to evaluate sampling meth- 
ods for macroinvertebrates and periphyton. The master species list 
for B10-storet will be updated. Reports on environmental require- 
ments and pollution tolerance of diatoms, midges, mayflies, stone- 
flies, and caddisflies, and identification guides for aquatic insects 

have been published. A data management system has been imple- 
mented. 
Keywords: aquatic ecosystems; toxic materials; water pollution; 
benthos; biochemical oxygen demand; aufwuchs; plankton; inverte- 
brates; monitoring; sampling; chemical analysis; standardization; bio- 
logical effects; seas; waste disposal. 

70545 Equivalency of Analytical Measurement Systems for Pol- 
lutant Measurements for Water Quality or Supply. Simon, P. (Envi- 
ronmental Control Technology Corp., 3983 Research Park Dr., Ann 
Arbor, MI, 48104). Project number: A884-58. Contract: 68-03-2749. 
Supported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives are to evaluate instruments, systems, or meth- 
ods proposed as alternate analytical techniques and cooperate in 
equi6alency testing programs, a s  a referee lab; to confirm &edibility 
of submitted data. This program will benefit both our anencv and the 
user of approved methbdsWby providing current state-of-the-art na- 
tionwide methods for our monitoring programs. The contractor will 
compare the proposed instrument, system, or method to the ap- 
proved method. Equivalency studies are performed on real samples 
that are significant to the National Pollutant Discharge Elimination 
System (NPDES) or the National Interim Primary Drinking Water 
Regulations (NIPDWR). Two task reports have been received for 
arsenic and selenium in drinking water to be evaluated for nation- 
wide approval. Task three has been submitted to the contractor. 
Keywords: quality control; information needs; water pollution moni- 
tors; testing; measuring methods; measuring'instruments; research 
programs. 

70546 Equivalence of Analytical Measurement Systems for Pol- 
lutant Measurements for Water Quality or Supply. Strem, K. (LFE 
Corp., 2030 Wright Ave., Richmond, CA, 94804). Project number: 
A884-59. Contract: 68-03-2748. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives are to evaluate instruments, systems, or meth- 
ods proposed as alternate analytical techniques, and cooperate in 
equivalency testing programs, as a referee lab to confirm credibility 
of submitted data. This program will benefit both our agency and the 
user of approved methodsby providing current state-of-the-art na- 
tionwide methods for our monitoring programs. The contractor will 
compare the proposed instrument, system, or method to the ap- 
proved method. Equivalency studies are performed on real samples 
that are significant to the National Pollutant Discharge Elimination 
System (NPDES) or the National Interim Primary Drinking Water 
Regulations (NIPDWR). Two task reports have been received for 
arsenic and selenium in drinking water to be evaluated for nation- 
wide. approval. Task three has been submitted to the contractor. 
Keywords: quality control; information needs; water pollution moni- 
tors; testing; measuring methods; measuring instruments; research 
programs. 

70547 Monitoring Systems Development .for Operation Applica- 
tions. Lichtenberg, J. (EPA, Environmental Monitoring and Support 
Lab., 26 W. St. Clair Street, Cincinnati, OH, 45268). Project number: 
A884-61. Supported by: Environmental Protection Agency, Cincin- 
nati, OH (USA). Environmental Monitoring and Support Lab. Fund- 
ing: EPA-$746,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective of this effort is to provide the most efficient 
and effective monitoring techniques to meet the need of EPA and 
related state monitoring programs. This includes the development, 
selection, modification and adaptation of existing and proposed 
measurement technology specifically required to identify, character- 
ize and quanitate all environmental pollutants for EPA and state 
water monitoring programs; the development and adaptation of 
improved monitoring techniques to improve the cost effectiveness of 
monitoring operations; and the development of complete monitoring 
systems designs to establish and maintain the agency's monitoring 
Antn hnr~ r  
U"." ""..-". 
Keywords: monitoring; fresh water; water pollution; measuring meth- 
ods; measuring instruments; chemical analysis; technology assess- 
ment; us epa; state government. 

70548 Automation of Quantitative Analysis by CC/MS. Slivon, 
L. (Battelle Memorial Inst., 505 King Ave., Columbus, OH, 43201). 
Project number: A884-62. Contract: CI-78-1004. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Environmen- 
tal Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

?'he objective is to develop a quantitative analysis program 
for a GC/MS data system. The approach taken is to write the 
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program, conduct tests on priority quality control sample, and 
document the results. 
Keywords: gas chromatography; mass spectroscopy; automation; 
quality control. 

70549 Laboratory Automation Support. Barton, G. (Lawrence 
Livermore Lab., P.O. Box 808, Livermore, CA, 94550). Project 
number: A884-63. Contract: 79-D-F0085. Supported by: Environmen- 
tal Protection Agency, Cincinnati, OH (USA). Environmental Moni- 
toring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective of this program is to provide support in labora- 
tory automation. Functional specifications will be generated for 
automated instruments, computer programs, and computer program 
documentation. 
Keywords: measuring instruments; specifications; automation; com- 
puter calculations; laboratory equipment. 

70550 Development of Analytical Test Procedures for the Mea- 
surement of Elemental Priority Pollutants in Sludge. Anderson, C.B. 
(Anwal Analytical and Consulting Lab., 3875 Newport St., Denver, 
CO, 80207). Project number: A884-64. Contract: CI-79-0119. Support- 
ed by: Environmental Protection Agency, Cincinnati, OH (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to provide EPA with manual methods for 
toxic elemental pollutants suitable for analyzing sludges as well as 
runoff from sludge disposal sites. This study is designed to provide 
data in a systematic manner to evaluate the adequacy of the test 
procedures for thirteen metals plus a digestion comparison study. 
Keywords: manuals; measuring methods; elements; sludges; pesti- 
cides. 

70551 Development of a Field Electrode Method for the Determi- 
nation of Total Sulfide in Water and Wastewater. Wilson, B.L. (Texas 
Southern Univ., 3201 Wheeler Avenue, Houston, TX, 77004). Proj- 
ect number: A884-65. Contract: R806230-01. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Environmental 
Mon~torlng and Support Lab. Funding: EPA. 
'Related energy source: Coal(50); oil and gas(5O) R and D categories: . 
Pollutant measurements technology. 

The objective of this project is to establish a simple, reliable . 
method for determiing total sulfide. The sulfide electrode will be 
evaluated. A field electrode method will, be developed for the 
determination of sulfide in the range of 0.01 to 10 mg/l. The sulfide 
electrode has been evaluated. 
Keywords: sulfides; ion selective electrode analysis; chemical analy- 
sis; water; waste water. 

70552 specifications for Automatic Sampling and Monitoring 
Instrumentation to Enforce Standards for Effluents and Drinking 
Water. Mentink, A.F. (EPA, Office of Research and Development, 
Environmental Monitoring and Support Lab., 26 West St. Clair 
Street, Cincinnati, OH, 45268). Project number: A884-66. Supported 
by: Environmental Protection Agency, Cincinnati, OH (USA). Envi- 
ronmental Monitoring and Support Lab. Funding: EPA-$275,000. 
Related energy source:. general science(100) R and D categories: 
Pollutant measurements technology. . 

The objectives are to: provide the agency and its cooperators 
with field instruments for automatic collection and measurement of 
pollution parameters, such as oil in water, organic carbon, chlorine, 
sample pretreatment, auto-samplers, metals, suspended solids, data 
handling systems and other effluent discharge paiameters at industri- 
al and municivalitv effluents: and provide svecifications for field 
instrumentatio; and automatic samplers.  he' approach will be to 
investigate and develop instruments and automatic samplers for 
water sample measurement and acquisition and develop specifica- 
tions for field instrumentation--the former performed under con- 
trolled laboratory conditions as well as under selected field condi- 
tions. Results to date include improved designs provided by manu- 
facturers resulting from a series of reports developed internally by 
EMSL-CI. 
Keywords: drinking water; automation; sampling; hydrocarbons; 
standards; carbon; phosphorus; petroleum; metals; water quality. 

70553 Development and ~valua'tion of Methods for Microbiologi- 
cal Pollution Indicators and Pathogens in Water. Bordner, R.H. 
(EPA, 26 W. St. Clair St., Cincinnati, OH, 45268). Project number: 
A884A-03. Supported by: Environmental Protection Agency, Cincin- 
nati, OH (USA). Environmental Monitoring and Support Lab. Fund- 
ing: EPA. 
Related energy source: general, science(100) R and D categories: 
Pollutant monitoring. 

The research objectives are: (1) to develop and evaluate more 
rapid, reliable, and precise methods for the detection and enumera- 
tion of microbiological indicators and pathogens in water and 
wastewater; (2) to select and publish the methods acceptable for 

agency use; and (3) to provide quality control techniques for micro- 
biological methods. The methods developed and selected respond to 
agency enforcement, monitoring, and research needs. New, im- 
proved, or modified procedures are evaluated against gtandard refer- 
ence methods using appropriate natural samples and pure cultures. 
Research includes: new methods for special parameters that may 
indicate health risk in water supplies or recreational waters, such as 
Pseudomonas aeruginosa and Salmonella, or that identify pollution 
problems in domestic and industrial wastes such as Klebsiella. The 
effects of environmentally-stressed microorganisms upon water qual- 
ity determinations are studied and procedures for their resuscitation 
are recommended. Performance characteristics for a method (preci- 
sion, accuracy, selectivity, sensitivity, and counting range) are .re- 
ported. Results of this continuing research are published in in-house 
reports and technical journals. An EPA manual of microbiological 
methods has been published in December 1978 and will be periodi- 
cally updated. An evaluation of modified methods for fecal coliforms 
in chlorinated effluents has been completed and recommendations . 
for improved recovery will be published. A quality assurance pro- 
gram for microbiology prepared for the rural drinking water survey 
and a more detailed quality assurance program appears in the EPA 
manual, Microbiological Methods for Monitoring the Environment. 
Keywords: bacteria; indicators; water pollution; water pollution mon- 
itors; measuring methods; drinking water; comparative evaluations. 

71000 Industrial Application of Activated Carbon. Fox, B. (Hy- 
droscience, Inc., 9041 Executive Park Drive, Knoxville, TN, 37919). 
Project number: B601B-T7009. Contract: 68-03-2568. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Industri- 
al Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective of this program is to review current and 
planned industrial uses of activated carbon for treating wastewaters 
and emissions from the manufacture of organic chemicals. Data 
referring to specific pollutants and their removal by carbon will be 
analyzed and the major design variables for carbon systems will be 
defined. 
Keywords: activated carbon; uses; waste water; water treatment; 
organic compounds; adsorption; chemical industry. 

71001 Emissions. Purcell, R.Y. (IIT Research Inst., 1d'West 
35th Street, Chicago, IL, 60616). Project number: B604B-407. Con- 

' 

tract: 68-03-2558. Supported by: Environmental Protection Agency, * 
Cincinnati, OH (USA). Industrial Environmental Research Lib.1. ,+ 
Funding: EPA. 
Related - energy source: general sciencq(100) -R and b%cat!gories: 2 
Pollutant monitoring. 

The objective of this project is to demonstrate under actual 
plant conditions several-fold improvements in baghouses collection. 
efficiency by optimizing the operating parameters. The:project in-" .: 
volves the following phases: (1) development of an experimental test 
plan based on the location and design features of the selected 
baghouse, (2) modifications to the baghouse demonstration unit at an 
asbestos products manufacturing plant, and (3) full-scale field dem- 
onstration project to determine best operating conditions. Three 
field tests need to be performed to establish guidelines for the 
optimal operation of a baghouse. Ten out of thirteen field tests have 
been completed to date. 
Keywords: baghouses; optimization; design; asbestos; dusts; air pollu- 
tion control. 

71002 Measurements of Volatile Chemical Emissions from Waste 
Water Basins. Thiobodeaux, L.J. (Univ. of Arkansas, Dept. of 
Chemical Engineering, Fayetteville, AR). Project number: B604B- 
618. Contract: R805534-01. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categorips: 
Pollutant monitoring. 

The objective of this study is to determine the magnitude of 
both sulfur and organic compounds that escape into the air from 
wastewater treatment facilities at pulp and paper mills. Both labora- 
tory and field investigations will be conducted. The laboratory study 
will perfect appropriate water and air sampling techniques by using a 
laboratory scale biological reactor. The methods developed during 
this study will then be used to conduct field investigations. 
Keywords: sulfur compounds; organic compounds; air pollution; 
waste water; waste processing; paper industry; industrial plants; 
gaseous wastes; sampling; air; environmental effects; emission. 

71003 Microwave Regeneration for Carbon Regeneration.  ailin in, 
L.S. (Lockheed Missiles and Space Co., Inc., 3251 Hanover Street, 
Palo Alto, CA, 94304). Project number: B604B-715. Contract: 68-03- 
2660. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 
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' 

The principal objective of the program is the technical evalu- 
ation of microwaves for regenerating spent or loaded activated 
carbon in a laboratory scale system. If the results are considered 
promising, a first or preliminary design for a potential full-scale 
system will be conducted. This will include equipment and operating 
:osts, process efficiency, and the options possible for the dis osal, re- 
use, or destruction of the organic products removed Prom the 
carbon. The principal tasks will include: (1) a review of the literature 
associated w ~ t h  microwave heating and its application to activated 
carbon treatment; (2) tests in a laboratory-scale microwave apparatus 
in which chemically saturated carbon will be heated and Ll~e resul- 
tant carbon materials evaluated for determination of the efficiency 
recovery; and (3) preparation of a preliminary design for a potential 
full-scale system. 
Keywords: activated carbon; regeneration; bench-scale experiments; 
microwave radiation; organic compounds; recovery; waste disposal; 
feasibility studies; heat treatments. 

71004 Chemical Stabilizers for the Control of Fugitive Asbestos 
Emissions from Open Sources. Kase, P. (IIT Research Inst., 10 West 
35th St., Chicago, IL, 60616). Project number: 86048-729. Contract: 
R806269-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA. 
Related , energy source: CoaI(100) R and +D r categories: Pollutant 
monltorlng. 

The objective of this project is to evaluate the effectiveness of 
chemical stabilizers for reducing asbestos emissions from waste 
dumps and for reducing asbestos emissions from crushed rock pre- 
pared from asbestos serpentinite. Screening and laboratory evalua- 
tion of commercial stabilizers will be used for further study. Wind 
tunnel tests will assess the levels of asbestos emissions after samples 
have been treated with the chemical and then submitted to acceler- 
ated weathering through many heat/cold/rain cycles. Effectiveness 
of chemicals for fugitive asbestos fiber control from unpaved roads 
will be assessed in a field test carried out on a stretch of a serpentin- 
ite rock surfaced road. 
Keywords: asbestos; emission; dusts; air pollution control; evaluation; 
wind tunnels; testing; air pollution abatement. 

,. 71005 Activated Carbon for Control of Standard Solvent Vapor: 
Dry Cleaning Industry. Maines, C. (Scott Environmental Technol- 
ogy, Inc., 2600 Cajon Blvd., San Bernardino, CA, 92411). Project 
number: B604B-928. Contract: 68-02-2655. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective is to obtain data on life of granular activated 
carbon in petroleum solvent dry cleaning service. The approach is to 
simulate 1000 absorption/desorption cycles through accelerated lab- 
oratory testing. 
Keywords:'activated carbon; service life; adsorption; desorption; air 
pollution; petroleum products. 

71006 Engineering Assessment of Synthetic Processes in the 
Pharmaceutical Industry. Drake, H. (PEDCO-Environmental, Inc., 
11499 Chester Road, Cincinnati, OH, 45246). Project number: 
B604B-10106. Contract: 68-03-2577.. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Industrial Environmen- 
tal Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective is to quantify priority pollutant discharges from 
pharmaceutical manufacturers using synthetic processes. The con- 
tractor reviewed the list of pharmaceutical producers and developed 
summary flow sheets for products where possible. Using the devel- 
oped flow sheets, the potential for discharging priority pollutants 
was investigated. Approximate discharge rates were indicated where 
possible. A draft report has been issued and'is being reviewed by the 
Pharmaceutical Manufacturing Association. 
Keywords: chemical industry; drugs; manufacturing; stationary pol- 
lutant sources; waste disposal; hydrocarbons; monitoring; environ- 
mental engineering. 

71007 Assessment of Inorganic Solid Wastes. Abrams, E. 
(Versar, Inc., 6621 Electronic Drive, Springfield, VA, 22151). Proj- 
ect number: B604B-10402. Contract: 68-03-2604. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Industrial 
Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objectives are to determine nature and quantities of solid 
vaste generated by the inorganic chemicals industry and estimate 

which segments of the inorganic chemicals industry will be impacted 
by proposed RCRA regulations. The contractor will perform the 
following subtasks: industry characterization, selection of major 
wastes sources, analysis of selected waste sources, evaluation of 
treatment and disposal for generatediwastes, and economic analysis 

, 
of the current and projected disposal practices. The study identified 
six.inorganic cheniicals industries that are projected to experience 

.'high costs of compliance with the proposed RCRA regulations. 
' ~ 6 e s e  industries w&e: alumina, barium dioxide, zinc oxide,mercury- 
cell chloralkali, phosphorus, and hydrochloric acid. \ 

Keywords: chemical industry; solid wastes; waste disposal; waste 
management; pollution regulations; compliance; economic analysis; 
aluminium; barium oxides; zinc oxides; phosphorus; hydrochloric 
acid; economic impact. 

71008 Volntile Organic Compound Emissions, Rubber Tire 
Curing. Abrams, E.F. (Versar, Inc., 6621 Electronic Drive, Spring- 
field, VA, 22151). Project number: B604B-10403. Contract: 68-03- 
2604. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
'Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to study the development of a conceptual 
method for capturing olatile organic compound emissions from the 
curing r c e s s  of tire manufacturing. The approach will be to: (1) 
define t e problem; (2) determine the physical limitations on design 
parameters and operational restraints affecting any installation; (3) 
prepare conceptual designs of equipment and cost estimates; and (4) 
identify methods of financing capital and operating costs. Draft 
report was received in April 1979. A new task is planned to evaluate 
tire curing press. 
Keywords: tires; manufacturing; stationary pollutant sources; volatile 
matter; organic compounds; air pollution control; design; cost; eco- 
nomic analysis; pollution control equipment. 

71009 Revise Inorganic Chemicals ~sskssment. Abrams, E.F. 
(Versar, Inc., 6621 Electronic Drive, Springfield, VA, 22151). Proj- 
ect number: B604B-10404. Contract: 68-03-2604. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Industrial 
Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to revise and update a nine-volume assess- 
ment document entitled Multimedia Assessment of the Industrial 
Inorganic Chemicals. The approach is to: (1) review the sources and 
reliability of information in all volumes of the report; (2) identify 
voids in the data base and provide the correct information; and (3) 
prepare report according to the approved format by EPA project 
officer. The report will consist of two main parts: executive sum- 
mary and the actual assessment report. Technical reviews and col- 
lection of additional information is nearing its completion. Selected 
parts of the data base are being submitted to extramural reviewers. 
Keywords: chemical industry; inorganic compounds; information; 
reviews; technology transfer. 

71010 . Control Options, Process Changes for Flexible Packaging 
Emissions. Boies, D. (Wapora, Inc., 6900 Wisconsin Avenue, NW, 
Washington, DC, 20015). Project number: B604B-10502. Contract: 
68-03-2580. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objectives are to provide a cost analysis for both inciner- 
ation and activated carbon methods and to conduct a preliminary 
study of newer technologies which may be employed to reduce the 
amount of hydrocarbon solvents employed. The approach is to 
develop data on capital and operation and maintenance costs for 
incineration and carbon adsorption systems and to provide an analy- 
sis of low-solvent and other technologies applicable to flexible 
packaging processes. 
Keywords: air pollution control; emission; adsorption; combustion; 
activated carbon; organic solvents; waste disposal; economic analy- 
sis; comparative evaluations; pollution control; air filters. 

71011 R and D Needs in the Asphalt Paving Industry. (JACA 
Corp., 506 Bethlehem Pike, Fort Washington, PA, 19034). Project 
number: B604B-10601. Contract: 68-03-2582. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research Lab. Fuoding: EPA. 
Related energy source: general'science(100) R and D categories: 
Pollutant characterization and analysis. 

The objectives of this program are to identify and define the 
research and,development needs for the asphalt paving industry, and 
to prioritize these needs to aid decision making. The approach is to 
survey the current and future developments in asphalt paving tech- 
nology: raw materials used, process technology, and asphalt applica- 
tion on surfaces to be paved. The environmental consequences of 
each will be assessed. 
,Keywords: roads; building materials; asphalts; research programs; 
recommendations; materials handling; technology transfer. 

71012 Air Pollution from Wood Preserving Wastewater Evapora- 
tion. Carlson, R. (Acurex Corp., 485 Clyde Avenue, Mountain View, 
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CA, 94042). Project number: B604B-11102. Contract: 68-03-2584. 
Supported by: Environmental Protection Agency, Cincinnati, OH, 
(USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objective is to determine the amount of organic com- 
pounds which end up in the air phase and in the sludge phase when 
wood preserving wastes are evaporated. The quality of air emissions 
will be measured both from a constructed bench-scale PAN evalua- 
tion system and from a field-test site using the spray evaporation 
system. 
Keywords: waste water; evaporation; air pollution; organic com- 
pounds; wood products industry; environmental effects; air quality; 
bench-scale experiments; field tests; sampling; atmospheric chemis- 
try. t 

71013 Evaluation of Waterborne Coatings for Wood Furniture. 
Carlson, R. (Acurex Corp., 485 Clyde Avenue, Mountain View, CA, 
94042). Project number: B604B-11104. Contract: 68-03-2584. Su~oort-  
ed b y  ~nGronmenta1 Protection Agency, Cincinnati, OH @A). 
Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objectives are to display the furniture produced under a 
previous research program at a market show and to obtain observa- 
tional data on the quality of the furniture from buyers. The furniture 
was produced with waterborne coatings. The furniture will be 
displayed at a market show in High Point, NC, in April 1979. A 

uestionnaire will be produced to elicit responses as to the quality of 9 .  urnlture produced with waterborne coatings versus those pieces 
produced with conventional coatings. The furniture has been dis- 
played and the questionnaires were filled out by approximately 50 
people at the market show in High Point. The final report is now 
being produced. The research is relevant to energy conservation by 
substituting water for petroleum-derived solvents. 
Keywords: furniture industry; marketing research; energy conserva- 
tion; solvents; water. 

71014 Preparation and Fifteen Status Assessment Reports. 
Blackwood, T.R. (Monsanto Research Corp., 15 15 Nicholas Road, 
Box 8, Dayton, OH). Project number: B604B-T1002. Contract: 68-03- 
2550. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA- 
$25,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives are to review and rewrite draft reports on the 
status of 15 hazardous chemicals to supply information for OTS. 
Initial reports on the status of 15 hazardous chemicals prepared by 
Radian and by Pedco were submitted to MRC to rewrite, supplying 
additional information if available, and to prepare as final reports 
consistent with the established format of ORD. Reports have been 
rewritten and approved and submitted for publication as final re- 
ports. 
Keywords: hydrocarbons; risk assessment; chemical emuents; air 
pollution; lead; cadmium; phosphates; mercury; asbestos; benzene; 
arsenic; aromatics; organic chlorine compounds; organic com- 
pounds; ecological concentration; environmental transport; health 
hazards; biological effects; us epa. 

71015 Asbestos Sealant Evaluation. Mireck, W. (Battelle Memo- 
rial Inst., 505 King Avenue, Columbus, OH, 43201). Project number: 
B604B-T2005. Contract: CI-76-0238. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Industrial Environmen- 
tal Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives are to evaluate commercially available, water- 
base, sprayable liquid sealants for suitability to hold friable, sprayed- 
asbestos material fibers in place to prevent fiber release into the 
indoor air in buildings; and to participate in seminars to acquaint 
responsible school building engineers with corrective action options 
for friable asbestos problems. The approach is to: (1) solicit candi- 
date materials from manufacturers, screen them, and select ten for 
tests of impact resistance flexibility, abrasion resistance, and smoke 
and toxic products emitted when burned; (2) select four of the ten 
for test application on 10 x 14 foot ceiling area in a building; (3) 
evaluate the flame spread index of these four; and (4) measure 
asbestos fiber count in air before, during, and after applying sealant 
in building. Three materials appear to be satisfactory for the purpose 
intended, including two of the four applied in a building on this 
project and one with widespread previous use both in Europe and 
the United States. Air samples verify the existence of large numbers 
of invisible asbestos fibers during activities disturbing the asbestos 
containing materials, and verify the need for protective practices by 
the workers. 
Keywords: asbestos; indoor air pollution; air pollution control; 
sprays; sealing materials; toxicity; buildings; construction; health 
hazards. 

71016 Discussion Paper: Nylon Production and Emissions. 
Cooper, L. (Acurex Corp., 485 Clyde Avenue, Mountain View, CA, 
94042). Project number: B604B-T4015. Contract: 68-03-2567. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives are to prepare a discussion paper on the nylon 
industry and participate in the U.S. Economic Commission for 
Europe Seminar, 15--20 Oct 197R, in Sezcecin, Poland. The ap- 
proach will be to: (1) discuss production of mylon 6, nylon 66, adipic 
acid, hexamethylenediamine, and capralactam; (2) discuss emissions 
and technology to control emissions from the production of the 
above chemicals; and (3) prepare translations of the paper in French 
and Russian. 
Keywords: nylon; industry; environmental impacts; air pollution; 
emission; production; manufacturing; research programs; technology 
transfer. 

71017 Technical Awareness in the Nonferrous Metals Industry: 
Pilot Study. Bartlett, E.S. (Battelle Memorial Inst., 505 King 
Avenue, Columbus, OH, 43201). Project number: B604C-560. Con- 
tract: R805095-01. Supported by: Environmental Protection Agency, 
Cincinnati, O H  (USA). Industrial Environmental Research Lab. 
Funding: EPA. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of this project is to provide a continuing survey 
of the technical literature on environmental and energy issues related 
to the nonferrous industry and to conduct engineering evaluation of 
processes which might merit evaluation by the Metal and Organics 
Chemicals Branch, Office of Research and Development, EPA. Two 
hundred periodical journals are reviewed on a monthly basis and 
items pertinent to the subject are removed, abstracted, and subjected 
to engineering analysis. The relevant items are reported bimonthly in 
the Technical Awareness Bulletin. The sections that' relate this 
information consist of: Highlights, In The News, Recent Patents, and 
an indexed Technology and Trends section. Bimonthly bulletins 
have been printed since October 1977. A summary of the first year's 
bulletins has also been prepared for general public consumption. 
Keywords: metal industry; process control; technology assessment; 
energy policy; environmental policy; education; data compilation; 
metals; organic compounds; environmental engineering. 

71018 Demonstration of Fugitive Emissions Control for Second- 
ary Lead Smelter. Hudson, P.E. (Radian Corp., 8500 Shoal Creek 
Blvd., Austin, TX). Project number: B604C-740. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Industrial 
Environmental Research Lab. Funding: EPA. 
Related energy source: general scierice(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives of this program are to retrofit exemplary 
fugitive emission control technology for secondary lead smelters and 
to measure the improvement of the ambient air in the workplace and 
around the plant. The uncontrolled emission rates around the plant 
were sampled using EPA and NIOSH test methods. After installa- 
tions of controls, the improvement of the workplace and atmospher- 
ic environment will be measured usine the same test Droeram. 
Monitoring and particle size data will be aeveloped. The pr;limynary 
characterization of the plant is complete and controls are being 
designed and installed. A monitoring program is currently under- 
way. 
Keywords: lead; smelting; air pollution control; dusts; aerosols; sulfur 
dioxide; waste management; water pollution. 

71019 Fugitive Emission Control Technology Study in Secondary 
Non-Ferrous Metals. Gideon, J.A. (Dept. of Health, Education, and 
Welfare, 4676 Columbia Parkway, Cincinnati, OH, 45226). Project 
number: B604C-825. Contract: D8-0309. Supported by: Environmen- 
tal Protection Agency, Cincinnati, OH (USA). Industrial Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objectives of this program are to identify exemplary 
fugitive emission control technologies that can be used to control 
work place and atmospheric emissions of heavy metals, and to 
promote the application of these technologies in the United States. 
Exemplary fugitive emission control technology has been identified 
through the literature and through plant visits. A coordinated sam- 
pling and analysis program utilizing EPA and NIOSH methods 
attempted to quantify the emissions rates from this exemplary tech- 
nology and to evaluate their applicability to the United States. The 
results of the sampling study are complete and under review. The 
technologies show that very low levels of ambient lead can be 
obtained through use of washdowns, properly designed hoods, en- 
closed and isolated materials storage and handling, and general 
attention to plant housekeeping. 
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Keywords: industrial plants; air pollution control; evaluation; pollu- 
tion control; lead; air pollution; sampling; lead; technology transfer; 
elements; trace amounts; particles; aerosols. 

71020 Cost Estimates for Primaryy Copper Smelter Weak SO2 
Stream Control. Gerstle, R. (PEDCO-Environmental, Inc., 11499 
Chester Road, Cincinnati, OH, 45246). Project number: B604C- 
110103. Contract: 68-03-2577. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Industrial Environmental Re- 
search Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives are to: (1) provide cost estimates for control 
systems based on lime, limestone, magox, and citrate for weak SO2 
stream control for a Green Field copper smelter; and (2) provide 
estimates for pilot plant research on weak stream SO2 control based 
upon agency experience. Work is completed and reports are being 
finalized. 
Keywords: sulfur dioxide; water pollution control; copper; smelting; 
chemical effluents; environmental impacts; air pollution control; air 
quality. 

71021 Detection of Insoluble Hazardous Materials on River Bot- 
toms. Kirsch, M. (Rockwell International Corp., Rocketdyne Divi- 
sion, 8900 DeSoto Avenue, Canoga Park, CA, 91304). Project 
number: B610A-693. Contract: 68-03-2648. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA-$51,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective of this project is to develop a portable device 
to detect denser-than-water, insoluble hazardous materials on the 
bottoms of water courses. The desired device should be based on 
commercially available detection techniques and should be simple 
and rugged enough for use in the field by a technician. It should be 
capable of detecting a wide variety of inorganic and organic materi- 
als. The development will be conducted in four phases: (1) a product 
screening phase during which the published literature and 
manufacturer's oromotional information will be collected and ana- 
lyzed to determine the suitability of existing equipment; (2) a device 
evaluation phase during which high-probability devices identified in 
the previous phase will be evaluated against representative hazard- 
ous materials in the laboratory and in field situations, the best device 
selected, and modifications to it recommended; (3) a final design and 
fabrication phase during which the recommended modifications will 
be performed and a prototype device fabricated; and (4) a field 
demonstration phase during which the prototype will be field-tested 
at spills-of-opportunity, to be selected by the project officer. 
Keywords: hazardous materials; rivers; sediments; fabrication; design; 
water pollution control. 

71022 Restoring Spill-Damaged Areas: Technique and Identifica- 
tion. Tufflv. B. (Rockwell International C o r ~ . .  Rocketdyne Division, 
8900 ~ e ~ b t o  Avenue, Canoga Park, CA, '91304). project number: 
B610A-700. Contract: 68-03-2648. Supported by: Environmental Pro- 
tection A ency Cincinnati OH (USA) Industrial Environmental 
Research t ab .  Gunding: ~ ~ i - ~ 3 2 , 0 0 0 .  ' 

Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objectives of this project are the evaluation and applica- 
tion of restoration methods for the enhancement of the rehabilitation 
rate of hazardous spill damage terrain. A literature survey will be 
conducted on the natural recovery and on the accelerated restora- 
tion of hazardous spill damaged land areas, ponds, small streams, etc. 
Economic techniques of restoration will be explored and tlevelopcd. 
A manual of operating procedures for restoration of hazardous spill 
damaged areas will be developed. The initial literature survey has 
been completed. Current citations will be added as acquired. Two 
greenhouses have been erected and ecological test chambers in- 
stalled. The first four chemicals selected for study are dichloroben- 
zene, ethion, aniline, and dieldrin. 
Keywords: hazardous materials; accidents; revegetation; biological 
recovery; land reclamation; cleaning; economics; manuals. 

71023 Capsule Reports on Demonstration of Sulfide Precipitation 
and Centralized Treatment. Minor, P. (Centec Corp., 11 800 Sunrise 
Valley Dr., Reston, VA, 22091). Project number: B610B-452. Con- 
tract: 68-03-2672. Supported by: Environmental Protection Agency, 
Cincinnati, OH (USA). Industrial Environmental Research Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The obiective is to ~ rov ide  for wide-scale dissemination of 
,esults of the bollutant rediction techniques that have been exam- 

ined by MICB/IERL. Capsule reports on the subject techniques will 
be published. Documents are being drafted and background informa- 
tion obtained. 
Keywords: water pollution control; sulfides; precipitation; sulfur 
compounds; removal; waste processing; information systems. 

73.024 Treatment of Wastewater from Chromium Plating Lines. 
Wheeler, C.R. (Seaboard Metal Finishing Co., Inc., 50 Fresh 
~ e a d o w  Rd., West Haven, CT, 06516). Project number: B610B-718. 
Contract: S805760-01. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective of this project is to demonstrate on an actual 
chromeplating line a novel electrodialysis system to recover chromic 
acid from the rinsewater. A prototype electrodialysis-based treat- 
ment system will be installed and operated. Membrane life and mass 
transfer characteristics of the system will be determined. Chromic 
acid recovery will be optimized through operating and/or design' 
modifications. The use of electrodialysis of chromic acid recovery 
appears feasible, but optimum operating conditions are still to be 
worked out. Relative to electrodialysis recovery of other metals, 
more membrane area is needed for equivalent chrome recovery. 
Keywords: chromium; plating; waste water; electrodialysis; chromic 
acid; recovery; feasibility studies; membranes. 

71025 Development of an Activated Carbon Process for the Re- 
moval of Cadmium(I1) from Industrial Wastewaters. Huang, C.P. 
(Univ. of Delaware, Newark, DE, 1971 1). Project number: B610B- 
730. Contract: R805835-01. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective of this project is to develop an activated carbon 
process for the removal of cadmium from industrial wastewater. . 
Three major experiments are to be conducted ip the laboratory: (I) 
batch mode absorption experiments, (2) batch mode generation ex- 
periments, and (3) column operation. The information developed 
under this study will be applied to develop a prototype process for 
cadmium removal. 
Keywords: cadmium; removal; industrial wastes; waste water; acti- 
vated carbon; sorptive properties; adsorption; waste processing; 
water treatment. 

71026 Effect of Anions on the Precipitation of Heavy Metal Ions 
from Electroplating Waste. Schumacherg, H. (American Electro- 
platers Society, Inc., 1201 Louisiana Ave., Winter Park, FL, 32789). 
Project number: B610B-839. Contract: R806247-01. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Industri- 
al Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective of this project is to determine the effect of 
various anions on the low settling efficiency of precipitated metallic 
hydroxides as well as to determine the methods of counteracting any 
undesired effects. The proposed program involves laboratory screen- 
ing tests for. the effects of anions and field testing of indicated 
solutions to problems. 
Keywords: anions; precipitation; field tests; hydroxides; electroplat- 
ing; waste proccssing. 

71027 Air Pollution from Municipal Wastewater Sludge Inciner- 
ators. Headley, W. (Monsanto Research Corp., 1515 Nicholas Road, 
Box 8, Dayyton, OH, 45407). Project number: B610B-841. Contract: 
68-03-2670. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

On-site test programs at 6 sludge incinerators will be used to 
determine if municipal sludge incinerators are a major source of 
heavy metal emissions. A draft report is being reviewed. Initial 
results indicated that the incinerators were not significant sources. 
Keywords: municipal wastes; sewage sludge; waste water; inciner- 
ators; air pollution; environmental impacts; metals; flue gas; chemical 
effluents; pollution sources; recycling. 

71028 Foam Study River Survey. Groves, S. (Maine State Dept. 
of Environmental Protection, State House, Augusta, ME, 04333). 
Project number: B610B-913. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objective is to chemically determine the compounds 
responsible for the foaming problem which exists in the Androscog- 
gin River in Maine. The combination of various compounds from 
pulp and paper mills on the river will be determined. Three river 
systems will be sampled in 1979 to determine the contribution of 
foaming compounds from the pulp and paper mills and from natural- 
ly occurring substances. Gas chromatography and mass spectrom- 
etry will be employed to identify the compounds. Samples have been 
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taken at Topsham, Maine, below all the pulp and paper industries, to 
identify the compounds in the foam at that point. 12 

Keywords: maine; rivers; foams; industrial plants; chemical effluents; 
water pollution; surface waters; gas chromatography; mass spectros- 
copy; water. 

71029 Removal of Priority Pollutant by Filter Aidmowdered 
Activated Carbon. Bell, G.R. (Johns Manville Sales Corp., Ken-Caryl 
Ranch, Denver. CO, 802 17). Project number: B6 10B-9 18. Supported 
by: Environmental Protection Agency, Cincinnati, OH (USA). In- 
dustrial Environmental Research Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objectives are to evaluate and demonstrate the practical 
feasibility of use of the filter aid filtration process to remove priority 
pollutants from industrial plant effluents common to FWPB activi- 
ties. The approach is to test diatomite filter aid/powdered activated 
carbon mixtures utilizing both rotary vacuum precoat and pressure 
precoat filtration techniques with actual wastewaters. It is anticipat- 
ed that the solids level and priority pollutant level obtainable will 
dictate the efficiencies and economics. 
Keywords: industrial plants; chemical effluents; filtration; activated 
carbon; diatomaceous earth; waste water; feasibility studies; bench- 
scale experiments. 

71030 Collection and Analysis of Data on Organic Chemicals 
Industry. Wetherold, R.C. (Radian Corp., 8500 Shoal Creek Blvd., 
Austin, TX, 78766). Project number: B610B-921. Contract: 68-03- 
2776. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

This is a technical assistance type of contract to support 
several activities within the laboratory. Tasks currently underway 
include an assessment of high volume solvent usage for the Office of 
Toxic Substances (OTS), management of the Organic Chemical 
Producers Data Base (OCPB), and a field sampling program to 
determine the effectiveness of leak detection and maintenance pro- 
grams in reducing fugitive emissions of volatile organic compounds 
(VOC) from synthetic organic chemicals manufacturing facilities. 
The research is implemented through individual work effort direc- 
tives for each task. 
Keywords: organic compounds; chemical industry; organic solvents; 
data compilation; hazardous mntcrials. 

71031 Centralized Treatment of Metal Finishing Wastes. Minor, 
P.S. (Centec Corp., 11800 Sunrise Valley Dr., Reston, VA, 22091). 
Project number: B610B-926. Contract: 68-01-5052. Supported by: En- 
vironmental Protection Agency, Cincinnati, OH (USA). Industrial 
Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The approach will be to identify those cities in the United 
States which have large concentrations of metal finishing industries. 
These cities will be contacted and their interest in the program 
determined. Five cities will be chosen for case studies including the 
conceptual design of a ceritralized treatment facility estimating the 
costs for each of the industrial sites participating. 
Keywords: waste processing; industrial wastes; metal industry; urban 
areas. 

71032 Analytical Analysis of Dioxin-Containing Industrial Sam- 
ples. Tiernan, T.  (Wright S t a t e  University, Dayton, OH, 45435). 
Project number: B610B-942. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The contractor is to analyze, by high resolution GC/MS 
techniques, 37 samples from the area of a trichlorophenol manufac- 
turing facility for dioxin (total TCDD's). The samples will be 
prepared by standard procedures at Wright State University and 
analyzed by G U M S  techniques. Eleven samples have been analyzed 
and three have been found to contain dioxins in the parts per trillion 
range. 
Keywords: industrial wastes; gas chromatography; mass spectros- 
COPY. 

71033 Dioxin Work Program Preparation and Implementation. 
Devitt, T. (PEDCO-Environmental, Inc., 11499 Chester Road, Cin- 
cinnati, OH, 45246). Project number: B610B-10105. Contract: 68-03- 
2577. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to develop a protocol for assessing the dioxin 
discharge problem. Contractor was to review all toxicity data, 
memos, process information, literature, etc., relative to dioxin and 

develop a protocol for assessing the magnitude of the existing 
discharge problem and areas requiring control technology research. 
Keywords: dioxin; toxicity. 

71034 Analytical Support for Amaco Treatability Study. Dryden, 
F.  (Walk-Haydel and Associates, Inc., 762 Baronne St., New Or- 
leans, LA, 70113). Project number: B610B-10304. Contract: 68-03- 
2579. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is the analysis of priority pollutants in sludge 
and water samples. Analytical techniques such as gas chromato- 
graphy and mass spectroscopy will be used. 
Keywords: sludges; water; chemical analysis; gas chromatography; 
mass spectroscopy; water pollution. 

71035 Laboratory Studies of Priority Pollutant Treatability. 
Woodward, C. (Walk-Haydel and Associates, Inc., 762 Baronne St., 
New Orleans, LA, 701 13). Project number: B610B-10306. Contract: 
68-03-2579. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to determine the best methods of treating 
priority pollutants found in an industrial waste stream by conducting 
actual laboratory experiments. The contractor will prepare a pro- 
posed work program for the treatment of priority pollutants in an 
industrial waste stream. This work program will be based on litera- 
ture and other references. The proposed treatment methods will then 
be evaluated by actual laboratory experimentation. 
Keywords: water pollution control; industrial wastes; chemical ef- 
fluents; waste processing. 

71036 Multimedia Emission Inventory: Wood Treating Industry. 
Steiner, J. (Acurex Corp., 485 Clyde Avenue, Mountain View, CA, 
94042). Project number: B610B-11106. Contract: 68-03-2584. Support- 
ed by: Environmental Protection Agency, Cincinnati, OH (USA). 
Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to establish a multimedia emission inventory 
of discharges from wastewater disposal facilities at wond treating 
plants. The approach is to: determine present and future business 
trends; investigate various treatment methods; and document all 
related projects being conducted or already conducted by EPA. 
Keywords: waste water; waste disposal; waste management; industry; 
wood; hydrocarbons; environmental impacts; chemical effluents; in- 
ventories; preservation. 

71037 Application of Industrial Wastewater and Residue Recy- 
cle/Reuse. Abrams, E. (Versar, Inc., 6621 Electronic Drive, Spring- 
field, VA, 22151). Project number: B610B-T0405. Contract: 68-03- 
2604. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objective is to define industrial water' recycle/reuse case 
histories and novel technology in 13 selected miscellaneous and 
other industries which are known to have a high environmental 
impact. The approach is to: perform a literature search to determine 
published sources of information on recycle/reuse of wastewater; 
analyze all recycle case histories identified; and select up to 6 key 
industrial applications of recycle/reuse with mini reports on each. 
Keywords: waste water; recycling; waste product utilization; indus- 
try; environmental impacts; data compilation. 

71038 Neutralization/Precipitation Manual of Practice. Clifford, 
P. (Mitre Corp., 1820 Dolley Madison Blvd., McLean, VA, 22101). 
Project number: B610C-593. Contract: R805623-01. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Industri- 
al Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective of this project is to assemble in one design 
manual all the information that relates to neutralization and precipi- 
tation of heavy metals from industrial wastes. The manual will be 
available for public use in upgrading old systems as well as designing 
new systems to treat acidic and alkaline heavy metal wastes. It 
includes some discussion of inhouse wastewater minimization, house- 
keeping, treatment, and waste and sludge handling. The available 
literature is to be searched and coupled with design practice availa- 
ble from the contractor. This information will be assembled into a 
design manual with example problems. Wastewater treatment plants 
have been sampled and the data generated will be used to provide 
some additional case studies. Four plants have been sampled to 
provide some general data on plant performance. All literature 
searches are complete and the manual is near rough draft stage. 
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Keywords: industrial plants; industrial wastes; waste water; water Keywords: arsenic; cadmium; mercury; lead; antimony; selenium; in- 
treatment; water treatment plants; manuals; ph value; precipitation; situ retorting; environmental impacts; oil shale industry; transport; 
sludges; design; technology transfer; water resources. oil shales. I- . . 
71039 Emission .Factors and Control Technology for Fugitive 71043 Oil Shale Symposium: Sampling, Analysis, and Quality 
Dust from Mining Sources. Avtell, K. (PEDCO-Environmental, Inc., Assurance. Pressey, R. (Univ. of Denver, University Park, Denver, 
11499 Chester Road, Suite 13, Cincinnati, OH,  45246). Project CO, 80210). Project number: B623A-831. Contract: R806156-01. Sup- 
number: B610C-941. Contract: 68-02-2585. Supported by: Environ- ported by: Environmental Protection Agency, Cincinnati,, O H  
meatal Protection Agency, Cincinnati, O H  (USA). Industrial Envi- (USA). Industrial Environmental Research Lab. Funding: EPA. 
conmental Rcsenrch Lob. Funding: EPA. Related energy source: oil shale(100) R and D categories: Environ- 
Related energy source: CoaI(100) 'R  and D ' categories: Pollutant mental transport and conversion of pollutants. 
monitoring. ' The objective is to provide a forum for the statement of the 

This project will develop improved emission factors for fugi- state-of-the-art in sampling, analysis, and quality .assurance of the oil 
tive dust from coal mining sources. The  initial emphasis of the  shale industry pollutants, and opinions from governmental and indus- 
program is on sources at western coal mines. Existing control trial research organizations as to the future needs in these areas. A 
technology will be examined for those operations which are identi- grant was let to Denver Research Institute to  work with E P A  in 
fied as significant fugitive dust emitters. Data will be gathered;at organizing and holding a symposium in which current research 
three mines with twelve sources being tested at each site. These topics in the areas of pollutant sampling, analysis, and quality assur- 
sources are: haul trucks, light and medium duty vehicles, scrape+, ance could be discussed. Papers from industry, government, and 
dozers, draglines, blasters, overburden drilling, front end loade'rs, academic researchers were solicited for presentation and discussion. 

' shovel/truck operations, windblown ,dust from exposed areas, The  symposium was held March 26--28, 1979, in Denver, Colorado. 
windblown dust from coal piles, and graders~Monitoringmethods to Two-hundred-sixty registered attendees were present and over 45 
be used are exposure profiling and upwindldownwind. A' detailed papers were presented. The  proceedings will be available through 
work plan is being developed by the contractor in consultation with NTIS. 
a Fugitive Dust Work Group. Data gathering is to begin at  the first Keywords: meetings; oil shale industry; pollution; sampling; chemical 
mine in late July 1979. ,. ., analysis; quality assurance. 
Keywords: air pollution control; emission; dGts;  coal +mining; ahio- 
sols; environmental effects; air quality. . - . .  ;,. 

71040 Oil Spill Response~Scenarios for Remote ~;'ctic and ~"b: 
Arctic Environments. Schultz, L.'(Arctec, Inc., 9104 Red Branch 
Road, Columbia, MD, 21045). Project number: B623-678:Contract: 
CI-78-0274. Supported by: Environmental Protection Agency, Cin- 
cinnati, O H  (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA. I 

Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants o r  physical disturbances. 

The  objective of this project is to assess and document 
appropriate control and response procedures in remote Arctic areas. 
This is to be achieved by developing practical, real world operation- 
al programs for oil spill response in inland, river, and coastal areas of  
Alaska. Contract No. 68-03-2799 was awarded to Arctec, Inc., on 
April 27, 1979. Detailed project plan was submitted and accepted by 
project officer in June, 1979. 
Keywords: oil spills; arctic regions; oil pollution containment; tech- 
nology assessment; alaska. . 

71041 Macro Economic Study: Biomass vs. Coal. Mulligan, R.T. 
(Bechtel Corp., 50 Beale Street, P.O. Box 3965, San Francisco, CA,  
941 19). Project number: B623A-528. Contract: 68-02-2616. Supported 
by: Environmental Protection Agency, Cincinnati, O H  (USA). In- 
dustrial Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants o r  physical disturbances. 

The  contractor is to compare multimedia environmental im- 
pacts and the cost of clean energy generation from the production 
and utilization of synthetic fuels from biomass, from biomass energy 
crops, and from coal. A report on pollutant emissions and control 
technology assessment will address the economic and environmental 
comparisons of coal use versus synthetic fuels from biomass versus 
using energy crops directly for energy generation. The  completed 
report has been submitted to the F T B  Chief. 
Keywords: power generation; synthetic fuels; biomass; energy 
sources; biomass plantations; environmental impacts; emission; air 
pollution; water pollution; pollution control; comparative evalua- 
tions; coal; cost; socio-economic factors; economic analysis; energy 
source development. 

71042 Distribution of As, Cd, Hg, Pb, Sb and Se During Simulat- 
ed In-Situ Oil Shale Retorting. Fox, J.P. (Lawrence Berkeley Lab., 
Berkeley, CA,  94720). Project number: B623A-828. Contract: 78-D- 
X0350. Supported by: Environmental Protection Agency, Cincinnati, 
O H  (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related enerw source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objectives of this project are to determine the fate of As, 
Cd, Hg, Pb, Sb, and Se during simulated in-situ oil shale retorting; to 
develop analytical methods for each element in the gas stream; and 
to determine the distribution coefficients for those elements. This 
program will determine how the elements As, Cd, Hg, Pb, Sb, and 
Se are distributed among the spent oil shale, shale oil, retort water, 
and offgas during simulated in-situ oil shale retorting. This will be 
accomplished by operating a small laboratory apparatus designed to 
stimulate in-situ retorting and to minimize sampling and contamina- 
tion problems. The results obtained with the laboratory apparatus 
will be corroborated by making similar measurements at the Laramie 
Energy Research Center (LERC) on Itir'ger retorts. Progress has 
been reported on the process o f l h e  mercury analysis. 

- . -  

71044 Oil Shale Researchers Listing. Pressey, R.E. (Denver 
Research Inst., University Park, Denver, CO, 80210). Project 
number: B623A-832. Contract: CA-82-961J. Supported by: Environ- 
mental Protection Agency, Cincinnati, O H  (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The  objective is to identify researchers in government agen- 
cies, private industry, and academic circles who are presently con- 
ducting investigations in oil shale pollutants in: air sampling and 
analysis, water sampling and analysis, solids sampling and analysis, 
health effects, ecological and transport effects, and quality assurance. 
Those identified researchers will be contacted to determine who are 
-willing and able to participate in a planned conference to  discuss 
current research. Sole-source procurement to Denver Research fn- 

.stitute was used to obtain unique experience and contacts in the oil 
shale area. The  contractor assembled from several sources a prospec- 
tive list .and mailed out invitations to  speak; calls for papers were 
generated from this response. Interested researchers mailing list now 
totals over 3500. Over 50 papers were received for tentative presen- 
tation at the Oil Shale Symposium: Sampling, Analysis, and Quality 
Assurance, March 26--28, 1979. 
Keywords: oil shale industry; environmental effects; air pollution; 
water pollution; health hazards; quality assurance; meetings; person- 
nel. 

71045 Environmental Effects of In Situ Gasification of Texas 
Lignite. Edgar, 'T.F. (Univ. of Texas, 200 West 21st, Austin, TX, 
78712). Project number: B623A-848. Contract: R806261-01. Supported 
by: Environmental Protection Agency, Cincinnati, O H  (USA). In- 
dustrial Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The  objective is to determine the location, quantity, and 
quality of lignite in Texas that .may be suitable for underground 
gasification. The  application of various gasification technologies will 
be evaluated for Texas lignites and their environmental impact will 
be quantified. Modeling of air and water pollutants will be em- 
ployed, and the evaluation of applicable control technology will be 
conducted. Work has started on mapping the lignite reserves and 
also on determining ground water conditions in those areas. 
Keywords: coal gasification; in-situ gasification; texas; lignite; envi- 
ronmental effects; site selection; coal reserves; evaluation; air pollu- 
tion; water pollution; mathematical models; pollution control; 
ground water; maps. 

71046 Proposal to Assess Metal Ion Pollution of Groundwnter as  
a Consequence of Underground Coal Gasification in the San Juan 
Basin. Walters, E.A. (Univ. of New Mexico, University Hill NE, 
Albuquerque, NM, 87106). Project number: B623A-850. Contract: 
R806303-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, O H  (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA.  
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The  objective is to determine the potential impact on  ground- 
water by metal ions leached from the ash that r ~ m a i n s  after gasifica- 
tion. An investigation of the baseline conditions of water, coal, and 
soil from the site will be conducted for metal ions and leachability. 
Laboratory work will determine rates of solution, distribution coeffi- 
cients, and the extent of ion exchange and adsorption of the metal 
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ions. Field studies'will follow laboratory work. Baseline character- B623B-358. Contract: R804719-02. Supported by: Environmental Pro- 
ization of the water has been completed. .I' tection Agency, Cincinnati, OH (USA). Industrial Environmental 
Keywords: .coal gasification; in-situ gasification; water pollution; Research Lab. Funding: EPA. 
ground water; ashes; leaching; bench-scale experiments; elements; Related energy source: oil shale(100) R and D categories: Environ- 
trace amounts; environmental effects; anions; ion exchange; adsorp- mental transport and conversion of pollutants. 
tion: baseline ecoloev. The obiective is to investigate surface stability of and salt 

71047 Environmental Characterization of Oil Shale Relbrting. 
~ e d l e ~ ,  W. (Monsanto Research Corp., 1515 Nicholas Road, Box 8, 
Dayton, OH, 45407). Project number: B623A-T1007. Contract: 68-03- 
2550. Supported by: Environmental Protection Agency, Cincinnati, 
O H  (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. 

A quick but broad survey of the air, water, and solid waste 
pollutants emitted from in-situ oil shale retorting is needed. Similar 
data have already been collected on surface retorting from the 
Paraho Operation. Similar data from in-situ retorting would allow 
comparison of these emissions and will serve as a guide to future, 
more detailed sampling and analysis programs on oil shale. These 
data can also serve as a euide to areas where additional effort mav be 

movement in-fine-textured (TOS?0), moderately coast-textured 
(U.S. Bureau of Mines gas combustion process), and coarse-textured. 
(Paraho direct process) spent shales and spent shales covered with 
soil after vegetation has been established by intensive treatments and 
then left under natural precipitation conditions. Field plots have 
been established in the Colorado oil shale region using the above 
spent oil shales, soil-cover over the spent shales, and soil controls. 
The plots have surface runoff collectors so the quantity and quality 
of runoff can be measured. Vegetative surveys are made eriodically 
to determine revegetation success. One report (EPA-&/7-78-02) 
describes sucjcess in revegetating TOSCO and USBM spent shales. A 
draft re ort on revegetating Paraho spent shale has been received. 
~ e y w o r L :  dil shales; spent shales; revegetation; colorado; oil shale 
mining; surface mining; land reclamation; salts; runofl quantitative 
chemical analvsis: aualitative chemical analvsis: evaluation. . , .  . , 

needed to define cost-eHective solutions to pollution problems &om 
the production of oil from shales. 71052 Water Quality Hydrology Affected by Oil Shale Develop- 
Keywords: oil shales; retorting; environmental impacts; air ment. McWhorter. D.B:(Colorad~ State University, Department of 
pollution; water pollution; solid wastes. Agricultural and Chemical Engineering, Fort Collins, CO, 80523). 

Project number: B623B-361. Contract: R803684-03. Supported by: 
71048 ~nviionmental Characterization of Shale Oil Processing. Environmental Protection Aeencv. Cincinnati. OH (USA). Industri- 
Cotter, J.E. (TRW, Environmental Engineering Division, 1 Space 
Park, Redondo Beach, CA, 90278). Project number: B623A-T5001. 
Contract: 68-03-2560. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lab. Funding: EPA-$48,000. 
Related energy source: oil shale(100) R and D categories: Pollutant 
measurements technology. 

The objective sought is an environmental characterization of 
the Paraho surface retort at Anvil Points, Colorado. The primary 
emphasis will be sampling and measurement for inorganic and organ- 
ic constituents in the process off-gas and in the stack discharge after 
the gas is thermally oxidized. Maximum use will be made of in-situ 
gas chromatography and capture on polymeric materials for subse- 
quent laboratory analysis by gas chromatography--mass spectrom- 
etry methods. Two intensive sampling periods of two weeks each 
will be performed. During these periods, samples of retorted shale 
and aqueous by-products will be taken for follow-up analysis by 
EPA and DOE environmental contractors. 
Keywords: retorts; environmental impacts; shale oil; gaseous wastes; 
inorganic compounds; organic compounds; processing; paraho proc- 
ess. 

71049 Coal and the Environment Series. Gleason, V.E. (Bitumi- 
nous Coal Research, Inc., 350 Hochberg Road, Monroeville, PA, 
15146). Project number: B623B-320. Contract: R805336-02. Supported 
by: Environmental .Protection Agency, Cincinnati, OH (USA). In- 
dustrial Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological .. 
effects of pollutants or physical disturbances. 

The objective is to make the literature on the control of 
environmental problems related to coal mining well known and 
accessible. Bibliographies on the environmental literature concerned 
with mining are produced. Bibliographies on (1) Disposal of Refuse 
from Coal Mines and Coal Cleaning Plants, and (2) Reclamation of 
Surface-Mined Land, have been completed. 
Keywords: coal mining; surface mining; underground mining; coal 
preparation plants; mineral wastes; waste disposal; land reclamation; 
bibliographies; environmental effects; technology transfer; acid mine 
drainage. 

71050 Ion Baiins. Loy, L.D. (Skelly and Loy, Inc., 2601 North 
Front Street, Harrisburg, PA; 171 10). Project number: B623B-352. 
Contract: 68-03-2677. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lib. Funding: EPA. 
Related enerav source: CoaI(100) R and D cate~ories: Ecological 
effects of poliutants or physical disturbances. 

- - 
The project will investigate on lab scale the use of coagulants 

to improve pond sediment removal performance. During Phase 11, 
two sites will be selected to study (1) physical modifications, and (2) 
coagulant addition. In the third and trail phase, the two ponds will 
be studied. Samples were collected from six G o  D surface.mine 
ponds and were screened for optimum coagulant dosage. Candidate 
sites were selected on their location, conformance to the Office of 
Surface Mining,regulations, and on the-cooperative attitude of the 
operator. Demonstration sites will be selected on degree of impact of 
the demonstration. Phase I is complete;. Phase I1 is underway. 
Keywords: sediments; ponds; flocculation; surface mining; ,waste 
management; coal mining. 

71051 Vegetative Stabilization of Spent Oil Shales. Berg, W.A. 
(Colorado State Univ., Fort Collins, CO, 80523). Project number: 

al Environmental Research cab. &ding: E P A - $ ~ o , ~ .  
' 

Related energy source: oil shale(100) R and D categories: Environ- 
mental effects assessment. 

The objectives are to collect and analyze.all available data 
pertinent to the influence of oil shale development on water quality 
hydrology, and to carry out an in-depth investigation into local 
water quality aspects associated with mine spoils and shale residue. 
The approach will be: (1) to gather all data pertinent, (2) to summa- 
rize and analyze the data toward the identification of data deficien- 
cies, and (3) to develop procedures for quantitative assessment of the 
quantity and quality of surface and subsurface runoff from processed 
shale residue and mine spoils. Surface water samples have been 
obtained from USBM, Tosco 11, and Paraho spent shale plots. 
Leachate studies on Paraho spent shale are in progress. Data availa- 
ble in the literature have been reviewed and summarized. 
Keywords: hydrology; green river formation; oil shale deposits; 
water quality; colorado; wyoming; utah. 

71053 Environmental Monitoring and Assessment of Coal Strip 
Mining and Reclamation in the Four Corners Area. Fogel, M.M. 
(Univ. of Arizona, Tucson, AZ, 85721). Project number: B623B-418. 
Contract: R804679-03. Supported by: Environmental Protection 
Agency, Cincinnati, O H  (USA). Industrial Environmental Research 
Lab. Funding: EPA. 
Related energy source: ~oal(100)  R and D categories: Environmental 
effects assessment. 

The overall objective of the project is to develop criteria for 
the optimal management of land that has been disturbed by coal strip 
mining activities. The criteria will be based on minimizing air and ' 

water pollution. Specifically, the project will be devoted principally 
to monitoring (1) two selected groundwater basins, (2) three surface 
water steps, and (3) three air quality sites to determine the effects of 
strip mining on the environment. Several holes will be drilled, cased, 
and monitored for each of the shallow groundwater basins. Infiltra- 
tion studies will be used to ascertain the mobility of pollutants from 
the land surface to groundwater. Results of the study are dependent 
or1 the final year's monitoring, and data reduction has not progressed 
significantly to date. 
Keywords: surface mining; coal mines; monitoring; land reclamation; 
ground water; surface waters; air quality; environmental effects. 

71054 Corehole Spacing Models Defining Potential Toxic Rock 
Bodies in Coal. Horne, J.C.; Ferm, J.C. (Univ. of South Carolina, 
Columbia, SC, 29208). Project number: B623B-503. Contract: 
R805101-02. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. I 

The objective is to determine the maximum corehole spacing 
essential to determining the potential toxicity on coal mining over- 
burden. The contractor will drill exposed highwall and highway cuts 
and analyze cores taken at variable spacings while maximizing 
reliability of corehole sample continuity and minimizing costs. Drill- 
ing has begun. 
Keywords: coal deposit's; exploration; boreholes; well spacing; over- 
burden; toxicity; evaluation; cost; sulfur compounds. 

71055 Predicting Acid ~ollution Potential from Coal Strip 
Mines. Caruccio, F.T.; Geidel, G. (Univ. of South Carolina, Room 
115, Columbia, SC, 29208)., Project number: B623B-606. Contract: 
R805116-02:Supported by: Environmental Protection Agency, Cin- 
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cinnati, OH (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The project will attempt to develop a reliable and easy field 
technique for determining if an ovel-burden will produce all acid 
discharge. Differing quantities of alkali will be added to known acid- 
producing reclamation project sites to correlate overburden chemi- 
cal characteristics with the degree of neutralizing capacity. These 
data will be used to calibrate an analytical productive technique. Site 
selection has been made and field sampling has begun. 
Keywords: coal mines; surface mining; acid mine drainage; forecast- 
ing; overburden; chemical properties; ph value. 

71056 Geochemistry of Cadmium and Other Selected Heavy 
Metals as Related to Coal Strip Mining. Hood, W. (Southern Illinois 
Univ., Carbondale, IL, 62901). Project number: B623B-633. Contract: 
R805353-02. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: Coal(1W) R and D categories: Environmental 
transport and conversion of pollutants. 

The project will trace the occurrence of selected heavy 
metals from the overburden strata through the mining process to the 

monitoring of three priority sites on the reservation will supply 
information for a new automatic data storage and retrieval system. 
Keywords: energy source development; environmental impacts; 
water quality; coal mining; data acquisition; automation; information 
retrieval; american indians; indian reservations. 

71060 Impact of Modified In-Situ Retorting on Groundwater 
Quality. Everett, L.G. (General Electric Co., 735 State St., Santa 
Barbara, CA, 931dl). Project number: B623B-709. Contract: 68-03- 
2449. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: oil shale(100) R and D categories: Pollutant 
monitoring. 

The objective is to develop a methodology for monitoring the 
impact of modified in-situ oil shale retorting on groundwater quality. 
The approach is to: (1) assemble background water quality informa- 
tion on federal oil shale lease tracts; (2) develop a priority ranking of 
potential pollution sources; (3) design a monitoring program; (4) 
implement a field monitoring program; (5) evaluate results; and (6) 
prepare final report. A preliminary monitoring program design has 
been completed. 
Keywords: modified in-situ processes; retorting; ground water; water 
quality; monitoring; oil shales; environmentalimpacts; oil shale in- 
dustry; waste water; retorts. 

final deposition stream sediment in Illinois coal strip mining. The 
metals are arsenic, cadmium, nickel, cobalt, chromium, and zinc. 71061 Trace Element Analysis of Naval Oil Shale Reserve No. 1 
Overburden samples, mine effluent samples, and stream water and Core Samples. Fox, J.P. (DOE, Lawrence Berkeley Lab., Berkeley, 
sediment samples will be analyzed to determine the influence and CA, 94720). Project number: B623B-829. Contract: D8-F0300. Sup- 
occurrence of the heavy metals in southern Illinois. Manv samples ported by: Environmental Protection Agency, Cincinnati, OH 
have been taken and seasonal variations are to be quantified: (USA). Industrial Environmental Research Lab. Funding: EPA. 
Kevwords: cadmium: surface mining: coal mines: i]linois: geochemis- Related energy source: oil and gas(100) R and D categories: Pollutant 
try; streams; sediments; arsenic; nigkel; cobalt; dhromiuk; zinc; sea- 
sonal variations; sampling; liquid wastes; environmental effects; envi- 
ronmental transport. 

71057 Predicting Response to a Natural System to Uranium 
Extraction: Oakville Aquifer, Texas. Galloway, W.E. (Univ. of 
Texas, University Station, Box X, Austin, TX, 78712). Project 
number: B623B-638. Contract: R805357-02. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The principal objectives of this project are to determine and 
document for one uranium-bearing aquifer system the interrelation- 
ships between aquifer geometry, hydrology, hydrochemistry, miner- 
alogy, and uranium mineralization and to determine how this natural 
system will respond to local chemicals or physical stresses induced 
by uranium mining. The implication of project results for the design 
of monitoring systems will be evaluated. These objectives will be 
met by collecting and analyzing a series of surface and ground water 
samples and soil samples to determine the existence and magnitude 
of toxic materials. Models will be produced to evaluate the effects of 
toxic materials in the Oakville aquifer. Much of the sampling and 
analysis has been completed and'work has been initiated on the 
r p a r a t i o n  of the final report. Various models are being developed. 

eywords: aquifers; hydrology; configuration; mineralogy; uranium; 
mineralization; uranium mines; surface waters; ground water; base- 
line ecology; soils; environmental impacts. 

71058 Limestone Treatment of Acid Spoil. Kalb, G.W. (John 
Bedway Coal Co., 212 Main St., Adena, OH, 43901). Project 
number: B623B-705. Contract: R805936-01. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research I.ah. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

This project will determine if application of copious quantities 
of limestone will result in improving the seepage quality by in-situ 
neutralization of the pyritic material within the porous spoil. Back- 
ground levels of a reclaimed area have been acquired. Limestone 
will be spread at various rates over controlled areas of the water- 
sheds. The effluents will be monitored to ascertain effectiveness. 
Ninety percent of the limestone has been applied. Little improve- 
ment in water quality has been observed. 
Keywords: spoil banks; acid mine drainage; limestone; land reclama- 
tion; water quality; ground water; monitoring; surface mining; coal 
mine= 

71059 Assessment of the Potential Impacts of Proposed Energy 
Development on Water Resources of Northern Cheyenne Indian Res- 
ervation, Montana. Woessner, W.W. (Northern Cheyenne Tribe, 
Toston, MT, 59643). Project number: B623B-706. Contract: R806082- 
01. Supported by: ~nvironmental Protection Agency, Cincinnati, OH 
(USA). Industrial Environmental Research Lab. Fundine: EPA. 
 elated energy source: CoaI(100) R and D categories: ~nvironmental 
transport and conversion of pollutants. 

The project will increase the data base on the reservation 
regarding water quality and potential impacts of coal minin,g. Field 

monitoring. 
This project will examine two core samples from the Naval 

Oil Shale Reserve for 45 elements including the rare earth elements, 
As, Se, Mo, B, F, Hg, Cd, U, and others. The data which results will 
then be used to aid in selection of environmentally acceptable sites 
for in situ oil shale plants or to select zones for mining for surface 
retorting which would minimize environmental impacts. Core sed- 
ments will be selected to include oil shale zones under consideration 
for commercial development. These samples will be analyzed using 
the neutron activation method, Zeeman atomic absorption spectros- 
copy, and other selected methods. X-ray fluorescence spectrometry 
will be used to validate the methods previously cited in the case of 
selected samples. Most analyses have been completed:Occurrence of 
many trace elements appears to be stratigraphically controlled. 
Keywords: rare earths; arsenic; selenium; molybdenum; boron; flu- 
orine; mercury; cadmium; uranium; activation analysis; absorption 
spectroscopy; x-ray fluorescence analysis; neutron reactions; oil 
shale processing plants; site selection; drill cores. 

71062 Phosphate Rock Treatment of Acid Mine Drainage. 
Huntsman, B. (Wright State Univ., -Dayton, OH, 45431). Project 
number: B623B-827. Contract: CA-8-2977-J. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

This project will assess the usefulness of rock phosphate 
addition to precipitate ferrous iron in acid mine drainage as an 
alternative to oxidation. Rock phosphate will be used in a fixed- 
media contact system in an acid mine drainage pilot plant to replace 
the ferrous oxidating step. The flow rates and effluent quality will be 
monitored to determine effectiveness. All pilot efforts are complete. 
The rock phosphate was moderately effective in ferrous iron precipi- 
tation. The economics may not he too promising. 
Keywords: coal mining; acid mine drainage; water treatment; ph 
value; iron compounds; precipitation; economics; oxidation; com- 
parative evaluations; pilot plants; phosphate rocks; uses. 

71063 Large Scale Underground Coal Gasification Experiment. 
Mead, S.W. (Department of Energy, Washington, DC, 20545). Proj- 
ect number: B623B-830. Contract: D8-F0354. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA-$20,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objectives are to develop criteria for preparing detailed 
plans for subsidence monitorinp. of large scale underground coal 
gasification burns, and to develop and describe instrumentation used 
in monitoring subsidence from underground coal gasification. Expe- 
rience obtained in monitoring subsidence at the Hoe Creek I and I1 
burns near Gillette, WY, will be described and used to develop an 
example plan for subsidence monitoring of a .large burn. Intrumenta- 
tion development is planned, since commercial instrumentation is not 
suitable for this purpose. New unique instrumentation has been 
developed for use in measuring rock deformation and subsidence 
associated with undergpound coal gasification. Work on preparing a 
report describing development of a comprehensive subsidence moni- 
toring plan is in progress. 
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Keywords: in-situ gasification; coal gasification; ground subsidence; 
equipment; measuring methods; planning. I 

71064 Evaluation of Surface 'snd Ground Water Problems ~ssoci! 
ated with Strip Mine Sites, Phase 11. Williams, T.T. (Montana State 
Univ., Bozeman, MT, 59715). Project number: B623B-843. Contract: 
R805935-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, O H  (USA). Industrial Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. L 

A research program involving five universities in the states of 
Montana, North Dakota, and Wyoming, has been initiated to re- 
spond to concerns pertinent to surface mining of coal in the North- 
em Great Plains. Phase I includes physical and chemical character- 
ization of potential strip mine sites and associated waters, and 
development of preliminary models to describe water flow patterns 
and chemical characteristics. Phase I1 involves (1) development and 
refinements of a predictive framework capable of explaining satisfac- 
torily initial conditions and providing prediction of the effects of 
given mine plans, and (2) monitoring of the effects during the initial 
'mining period. Phase I1 provides for application of predictive frame- 
work and the accompanyin monitoring. A draft final report of the 
final phase of this project %as been submitted to EPA for review 
prior to publication. 
Keywords: surface waters; ground water; surface mining; coal mines; 
montana; north dakota; wyoming; geology; hydrology;-flow models; 
geochemistry; site preparation; monitoring; environmental effects; 
evaluation; fbrecastiiig.' 

- 

71065 Leaching Characteristics of Raw Surface Stored Oil Shale. 
McWhorter, D.B. (Colorado State Univ., School of Engineering, 
Fort Collins, CO, 80523). Project number: B623B-845. Contract: 
R806278-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, O H  (USA). Industrial Environmental Research Lab. Fund- 
i n s  EPA. 
Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this project is to determine the leaching 
characteristics of raw oil shale for the purpose of determining 
potential impacts upon water quality of large quantities of surface- 
stored raw oil shale. Subordinate objectives are to estimate the 
quantities of leachate water likely to be available in field locations 
and to combine these data with data on leachate concentrations to 
estimate potential loading of receiving waters with dissolved solids, 
trace elements, and organics. Data will be obtained by subjecting 
columns of mined raw shale to leaching tests under a variety of flow 
rates, conditions of aeration, and column lengths. Chemical analyses 
of raw shale and effluent for common ions, trace elements, and 
organics will be made. Work has started but no results are available 
as yet. 
Keywords: oil shales; leaching; water quality; water pollution; ele- 
ments; trace amounts; organic compounds; environmental impacts; 
storage. 

71066 Quality Assurance Program for the IERL-CI In-House 
Locations. Stratton, C.L. (Environmental Science and Engineering 
Corp., University Station, P.O. Box 13454, Gainesville, FL, 32604). 
Project number: B623B-S4005. Contract: 68-03-2656. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Industri- 
al Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to devise a quality assurance program to 
assist the quality assurance officer in implementing quality assurance 
in projects conducted by IERL-CI in-house laboratories. After pro- 
gram materials are developed, a training course is to be presented to 
include laboratory personnel. The preparation of work plan in- 
volves: (1) visiting each facility to tour and discuss each lab and its 
projects, samples, personnel responsibilities, procedures, equipment, 
and testing; (2) developin a program which will include QA manual 
describing requirements for QA plans for each project, and action 
plan recommending how QA policies and procedures can be imple- 
mented; and (3) preparing and presenting QA materials in a training 
course at the locations. Work plan was received and approved April 
20, 1979. 
Keywords: quality assurance; us epa; education; personnel; laboratory 
equipment; manuals. , 

71067 Antimony Removal Technology. Parker, C.L. (Hittman 
Associates, Inc., 9190 Red Branch Road, Columbia, MD, 21045). 
Project number: B623B-T3002. Contract: 68-03-2566. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Industri- 
al Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The project studied antimony solubility chemistry and evalu- . 
ated the effectiveness of various technologies for removing antimony 
from mining wastewaters. Antimony solubility was reviewed on a 

theoretical basis. Alternative technologies were evaluated on a best- 
engineering-judgment basis. Starch xanthate and ion exchange have 
the greatest potential for use in antimony removal. 
Keywords: antimony; solubility; removal; waste water; ion exchange; 
ianthates; coal mines; waste processing; waste management. 

71068 Pollution Control Guidance for Oil Shale Development. 
Cruse, H. (Jacobs Engineering Group, Inc., Environmental Services 
Group, 251 S. Lake Avenue, Pasadena, CA, 91 105). Project number: 
B623B-T8003. Contract: 68-03-2569. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Industrial Environmen- 
tal Research Lab. Funding: EPA-$85,000. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental effects assessment. 

The document, Pollution Control Guidance for Oil Shale 
Development, will provide a brief yet thorough discussion of the 
environmental of oil shale development. It will serve 
government agencies and private developers as a source of basic 
information and environmental impacts and control technologies and 
will identify concerns and interests of EPA relative to oil shale 
development. Oil shale developers will find suggestions for develop: 
ment of interim EPA emissions, effluents, and solid waste disposal 
standards particularly useful. The document is being written by the 
EPA Oil Shale Work Group with 16 individual authors from nine 
EPA laboratories or offices. Three drafts will be prepared with 
reviews sought from all interested EPA program offices, other 
goverrlment agencies, and the oil shale industry. Contract support 
for preparation of the document is being provided by Jacobs En i 
neering Group. It contains sections on background, recornmenfa: 
tions, e~iviro~iaiental impacts, co~ltrol iechnology, monitoring and 
analysis, suggested development of interim standards, overview of 
oil shale technology, and a volume of appendices. 
Keywords: oil shale industry; pollution control; manuals. 

71069 Manual of Practice for Oil Shale ~ispersants. castle, R. 
(Woodward and Clyde Consultants, 600 Montgomery Street, San 
Francisco, CA, 941 11). Project number: B623C-272. Contract: 68-03- 
2621. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objective of this study is to develop a field users manual 
of practice for oil spill dispersants which includes decision materials 
to assist the field user in making a decision to use or not to use oil 
spill dispersants. The approach is to review the state-of-the-art 
report on oil spill dispersants and prepare a field users manual 
consistent with recommended practices and EPA policy and pro- 
gram. First draft copy of Manual of Practice was received for EPA 
review in June, 1979. 
Keywords: oil spills; diffusion; manuals; water pollution; surfactants; 
decision making. 

71070 Environmental Guidelines for Onshore Impact of Offshore 
Petroleum Development. Doyel, W.W. (USGS, Resources and Land 
Investigations Program, 12201 Sunrise\Valley Drive, Reston, VA, 
22092). Project number: B623C-300. Contract: D6-0008. Supported 
by: Environmental Protection Agency, Cincinnati, OH (USA). In- 
dustrial Environmental Research Lab. Funding: EPA-$160,000. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objective is to provide state and local planning offices 
with methodologies and information pertaining to the impact of 
onshore facilities supporting offshore oil and gas development 
through a series of 15 workshops at six coastal locations. 
Keywords: continental shelf; environmental impacts; petroleum de- 
posits; exploitation; offshore operations. 

1 

71071 Evaluation of the Stability Characteristics'of Oily Water 
Emulsions. Tuffly, B. (Rockwell International Corp., Rocketdyne 
Division, 8900 Desoto Avenue, Canoga Park, CA, 91304). Project 
number: B623C-501. Contract: 68-03-2648. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA-$80,000. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objective is to characterize the influent to and effluent 
from each unit process in an oil tank ballast-water treatment plant. 
Samples within the plant will be taken and subjected to analysis. 
Almost half the hydrocarbons discharged from the plant are ben-' 
zene, toulene, or xylene and are completely missed by the method of 1 

analysis specified by the plant's discharge permit. 
Keywords: emulsions; stability; liquid wastes; waste processing; pe- 
troleum; water; separation processes. 

71072 Oil Slick Dispersal Mechanics. Ahlert. R.C. (Rutgers 
State Univ. of New Jersey, New Brunswick, NJ, 08903). Project 
number: B623C-680. Contract: R805901-01. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA: . 
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Related energy source: oil and gas(l00) R and D categories: Environ- 
mental effects assessment. 

The objectives are to evaluate oil dispersants in laboratory 
aquarium with simulated chemical variables and study slick surface 
conditions with respect to surface description, droplet formation and 
motion. The approach is to undertake simulated slick conditions and 
environmental variables on lab situation and document results by 
sampling and analyzing procedures as appropriate. T o  date labora- 
tory apparatus has been fabricated and tested and supplies and 
equipment necessary to conduct this project have been acquired. 
Keywords: oil spills; diffusion; water pollution; bench-scale experi- 
ments; simulation; surfactants. 

71073 Oil Spill and Oil Pollution Reports, 111. Offen, H.W. 
(Univ. of California, Santa Barbara, CA, 93106). Project number: 
B623C-781. Contract: R805803-01. Supported by: Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Industrial Environmental 
Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The specific objective will be to compile and issue for publi- , 
cation bibliographic reports containing information on oil pollution. 
Literature search is the major approach. Seventeen quarterly reports ' 
have been issued since July 1974. 
Keywords: oil spills; bibliographies; water pollution; land pollution; 
environmental effects. 

71074 Environmental Assessment of Advanced Energy Conver- 
sion Technologies. Shaw, H. (Exxon Research and Engineering Co., 
Government Research Labs., 1600 Linden Avenue, Linden, NJ, 
07036). Project number: B624B-379. Contract: 68-02-2146. Supported 
by: Environmental Protection Agency, Cincinnati, OH (USA). In- 
dustrial Environmental Research Lab. Funding: EPA-$263,000. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The objective is the assessment of the environmental impacts 
of advanced energy conversion technologies to identify the pollut- 
ants and the size of the waste streams containing them. The com- 
parative cost of making different systems meet various new source 
performance standards will be studied, and pollution control re- 
search needs will be identified. Material and energy balances will be 
calculated for a range of operating parameters for the advanced 
energy conversion technologies. Waste streams were analyzed and 
control technology effectiveness was determined. Costs were esti- 
mated and areas requiring pollutant control technology research and 
development were identified. Individual reports on the base case 
conventional steam power plants, open cycle magnetohydrodynamic 
power plant, high temperature molten carbonate fuel cell power 
plant, high temperature open cycle gas turbine power plants, a 
comparison of flue gas clean-up systems, and fluid bed combustion 
have been s~ihmitted for review and will be part of a multi-volume 
final report. 
Keywords. pollution control; magnetohydrodynamics; gas turbines; 
fuel cells; energy conversion; environmental impacts; energy source 
development; pollution abatement; planning; energy policy. 

71075 Air Pollution Control Technology Development for Waste- 
As-Fuel Processes. Jutze, G.A. (PEDCO-Environmental, Inc., 11499 
Chester Road, Suite 13, Cincinnati, OH, 45246). Project number: 
B624B-403. Contract: 68-03-2509. Supported by: Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Industrial Environmental 
Research Lab. Funding: EPA. 
Related energy source: conservation(l00) R and D categories: Envi- 
ronmental effects assessment. 

The Environmental Protection Agency is initiating a study to 
assess techniques and devices to control air pollutants generated by 
the use of waste as fuel in energy recovery/generation systems. 
Pedco-Environmental and Midwest Research Institute intend to 
provide the personnel and services required to develop environmen- 
tally acceptable air pollution control systems for use in conjunction 
with waste-to-energy processes. A portable fabric filter has been 
constructed and is being tested at two waste-as-fuel sites. A portable 
scrubber has been tested at one site. A state-of-the-art report has 
been submitted by the contractor. 
Keywords: air pollution control; technology assessment; waste prod- 
uct utilization; synthetic fuels; heat recovery; pilot plants; waste 
management; sulfur dioxide; nitrogen oxides; carbon monoxide; pho- 
tochemical oxidants; incinerators; environmental impacts. 

71076 Evaluation of Ames' Waste Process: An Energy Recovery 
System. Chantland, A.O. (Ames City Government, Ames, IA, 
50010). Project number: B624B-391. Contract: R803903. Supported 
by: Environmental Protection Agency, Cincinnati, OH (USA). In- 
dustrial Environmental Research Lab. Funding: EPA-$900,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The study will assess the effects of using municipal solid 
waste (MSW) as a supplementary fuel. Co-firing of MSW with coal 
in stoker and tangentially-fired boilers will be conducted, and since 

one boiler is the same as at St. Louis, studies will permit confirma- 
tion and comparison of selected St. Louis results. Assessments will 
be made of the technical and environmental aspects of these co-firing 
techniques. In addition, technical and economic tests and evaluations 
will be conducted on the second generation MSW processing facility 
associated with supplying the refuse-derived fuel. Emissions and 
performance evaluations have been completed for both the stoker 
and the pulverized coal boilers. The economic evaluation and the 
data analyses are continuing. 
Keywords: municipal wastes; solid wastes; combustion; environmen- 
tal impacts; technology assessment; ecci~lon~ics; refusc dcrived fuels; 
waste processing plants; refuse-fueled power plants. 

71077 Portable Unit for Pyrolysis of Agricultural Wastes. Kos- 
strin, H. (Energy Resources Co., Inc., 185 Alewife Brook Parkway, 
Cambridge, MA, 02138). Project number: B624B-511. Contract: 68- 
03-2675. Supported by: Environmental Protection Agency, Cincin- 
nati, OH (USA). Industrial Environmental Research Lab. Funding: 
EPA. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of this program is to determine the environ- 
mental, technical, and economic feasibility of a mobile pyrolysis unit 
to convert agricultural and forestry residues to an energy form. The 
development of such a technology that takes an environmental 
liability and converts it to an envionmental and energy asset is highly 
desirable. To this end the contractor will design, fabricate, and field 
test a mobile pyrolysis system capable of meeting or exceeding the 
concept criteria established by previous work (capable of processing 
agricultural and forestry residues into usable fuel products). The 
existing concept envisions a unit capable of processing 100 dry tons 
per day of agricultural waste. The system concept includes a dryer, 
shredder, reactor, gas cleaning, oil recovery, char recovery, and 
support equipment, all mounted on two or three trailers meeting 
highway road height, width, and weight limits. The contractor has 
completed the conceptual design, 75% of mechanical design, and 
will start fabrication by June, 1979. 
Keywords: feasibility studies; pyrolysis; agricultural wastes; wood 
wastes; environmental impacts; technology assessment; economic 
analysis; design; fabrication; field tests; waste processing; mobile 
reactors. 

71078 Monitoring Solar Wastewater Treatment. Fuller. (Wright, 
Pierce, Barnes, and Wyman, 99 Main Street, Topsham, ME, 04086). 
Project number: B624B-534. Contract: 68-03-2587. Supported by: En- 
vironmental Protection Agency, Cincinnati, OH (USA). Industrial 
Environmental Research Lab. Funding: EPA. 
Related energy source: solar(100) R and D categories: Environmental 
effects assessment. 

The purpose of this study is to determine the most energy- 
effective method of operating a municipal wastewater treatment 
plant using an integrated energy systefi of solar energy, digester 
methane, and heat pumps. Each energy demand in the treatment 
plant will be identified as a percentage contribution of (1) solar 
energy, (2) digester gas, (3) heat pump, (4) emuent exchange, and (5) 
emergency electrical generation. The most effective techniques for 
supplying plant energy demand through the combined use of solar 
energy, electrical power, and digester gas will also be identified. The 
plant is in the final stage of construction, and start-up occurred in 
February. About 60% of the residences have connected their sewage 
to this municipal treatment plant. The contractor is planning an open 
house. 
Keywords: water treatment plants; monitoring; solar energy; waste 
water; energy demand; heat pumps; technology assessment; solar- 
assisted heat pumps; energy conservation; economics. 

71079 Assessment of Combustion of Refuse-Derived Fuels. Hart- 
man, D. (Acurex Corp., 485 Clyde Avenue, Mountain View, CA, 
94042). Project number: B624B-542. Contract: 68-02-1885. Supported 
by: Environmental Protection Agency, Cincinnati. OH (USA). In- 
dustrial Environmental Research Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objective of this project is to assess pollutant formation 
during the combustion of refuse-derived fuels as a function of 
combustion parameters. Pollutant control within the combustion 
chamber will also be assessed. The approach will be to utilize an 
already existing, government-owned, small-scale pilot test furnace 
for the combustion experiments. The RDF fuel system will be 
capable of firing about 100 pounds of RDF per hour. A draft report 
of the work is now under review. 
Keywords: refuse derived fuels; combustion; air pollution; pilot 
plants; combustion properties. 

71080 Test Firing of Solid Waste as a Supplemental Fuel to an 
Industrial Boiler. Boley, G. (Madison City Government, 210 Mon- 
tana Ave., Madison, WI, 53709). Project number: B624B-544. Con- 
tract: R806328-01. Supported by: Environmental Protection Agency, 
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Cincinnati, O H  (USA). Industrial Environmental Research Lab. 
Funding: EPA. 1. 
Related energyasource: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

It is the purpose of this project to investigate the feasibility of 
co-firing municipal solid waste with fossil fuel in an industrial boiler. 
The environmental impact of the co-firing operation will be evaluat- 
ed. Economic effects of co-firing will be analyzed for both the 
municipality supplying the fuel and the industrial plant using the 
fuel. This investigation shall be in the form of an actual limited 
duration test-firing at an existing industrial boiler. Testing duration 
will be for 1000 hours total. 
Keywords: solid wastes; refuse-fueled boilers; industrial plants; mu- 
nicipal wastes; economic analysis; environmental impacts; demon- 
stration plants; fuel substitution. 

71081 Water Pollution Control Technology Development for 
Waste as Fuel Processes. Treweek, G.P. (J.M. Montgomery Consult- 
ing Engineers, Inc., 555 E. Walnut Street, Pasadena, CA, 91101). 
Project number: B624B-555. Contract: 68-03-2657. Supported by: En- 
vironmental Protection Agency, Cincinnati, OH (USA). Industrial 
Environmental Research Lab. Funding: EPA-$431,000. 
Related energy source: Coal(50); conservation(50) R and D categories: 
Pollutant characterization and analysis. 

It is the purpose of this contract to investigate the major 
water pollution problem associated with emerging wastes-as-fuel 
technologies and to develop appropriate control technologies (on a 
pilot-plant scale) for the problems thus defined. This investigation 
will be in the form of providing an independent analysis of the most 
efficient, most cost-effective. method of protecting wastes-as-fuel for 
energy generation. The assessment will include an analysis of all 
available data on pollutants produced by wastes-as-fuel. Equipment 
design will be prepared for each of several mobile pilot-plant-scale 
water pollution control processes selected for detailed field investi- 
gations. Several of these designs will be adopted, and the pilot plants 
fabricated or acquired and actually installed at existing wastes-as-fuel 
plant sites to be selected. Each pilot plant will be operated at a 
specified waste-as-fuel site. A state-of-the-art report has been com- 
pleted, and pilot plant design has been initiated. 
Keywords: solid wastes; energy conversion; water pollution; water 
pollution control; pilot plants; field tests; pollution control equip- 
ment. 

71082 Solar-Biomass (Bioconversion) National Conference. 
Shoen, R. (National Science Foundation, 1800 C Street, NW, Wash- 
ington, DC, 20550). Project number: B624B-650. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Industrial 
Environmental Research Lab. Funding: EPA. 
Related energy source: solar(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this project is to increase the utilization of 
biomass as an energy swrce. This project is to provide partial 
financial support for an international conference on bioconversion 
co-sponsored by the EPA and the National Science Foundation. The 
conference was held at the Atlanta World Congress Center, 13--17 
March 1979. 
Keywords: biomass; bioconversion; energy source development; 
meetings: us eoa: national science foundation. 

71083 Demonstration of EIC's Geothermal H2S Removal Proc- 
ess. Follett, A. (DOE, 1717 H Street, NW, Washington, DC, 20545). 
Project number: B624B-659. Contract: D8-X0175. Supported by: En- 
vironmental Protection Agency, Cincinnati,. OH (USA). Industrial 
Environmental Research Lab. Funding: EPA. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to demonstrate, at .1/20 scale, the removal of 
hydrogen sulfide from raw geothermal steam. The EIC system for 
hydrogen sulfide removal will be constructed and operated for six 
months at The Geysers geothermal power plant. The plant is under 
construction and is scheduled to begin operation in May 1979. 
Keywords: natural steam; hydrogen sulfides; removal; geothermal 
fluids; geysers geothermal field; geothermal power plants; air pollu- 
tion abatement. 

for use by regulators and developers to facilitate application of the 
procedure. 
Keywords: geothermal rcsources; resource development; ground 
water; water pollution; geothermal fluids; chemical composition; 
water quality; mathematical models; computer codes; g codes; man- 
uals; environmental impacts; us epa. 

71085 Fluidized Bed Combustion of Refuse-Derived Fuel and 
Sewage Sludge, Duluth, Minnesota. (Western Lake Superior Sanitary 
District, 325 Lake Avenue South, Duluth, MN, 55802). Project 
number: B624B-675. Contract: R806144. Supported by: Environmen- 
tal Protection Agency, Cincinnati, OH (USA). Industrial Environ- 
mental Research Lab. Funding: EPA-$100,000. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objectie of this project is to carry out a technical, 
economic, and environmental evaluation of the subsystems of a 
fluidized bed combustion unit co-firing sewage sludge and refuse 
derived fuel. To be evaluated are: (1) the solid waste fuel preparation 
system; (2) the sludge fuel preparation system; (3) the combustion 
system; and (4) the energy using system. 
Keywords: fluidized-bed combustion; sewage sludge; feasibility stud- 
ies; refuse dcrivcd fuels; econo~nics; environmental effects; solid 
wastes: energv consum~tion: fluidized-bed combustors. 

71086 Geopressured Geothermal Development Workshops. 
Westhusing, K. (Department of Energy, 20 Massachusetts Avenue 
North, Washington, DC, 20545). Project number: B624B-812. Con- 
tract: D8-X0258. Supported by: Environmental Protection Agency, 
Cincinnati, OH (USA). Industrial Environmental Research Lab. 
Funding: EPA-$30,000. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 

The purpose of this effort is to provide a forum for advice, 
evaluation, and plan formulation of geopressured development re- 
search. All development entities--government, academic,'and indus- 
try--are represented. Information dissemination is an important 
aspect. Workshops are held approximately quarterly and a newslet- 
ter is distributed monthly: An overview group and four subgroups 
have been established. The subgroups are environmental, legal, and 
institutional site selection, and resource assessment. Approximately 4 
to 6 workshops have been held for each subgroup, minutes have 
been published, and approximately 6 newsletters have been issued. 
Keywords: meetings; geothermal energy; geothermal resources; envi- 
ronmental impacts; geothermal industry; us organizations; govern- 
ment policies; geopressured systems; site selection; well drilling; 
legal aspects. 

71087 Environmental Research Needs in Solar Energy Technol- 
ogy. Anderson, L.B. (Acurex Corp., Aerotherm Division, 485 Clyde 
Avenue, Mountain View, CA, 94042). Project number: B624B- 
T4004. Contract: 68-03-2567. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Industrial Environmental Re- 
search Lab. Funding: EPA-$48,000. 
Related energy source: solar(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this project is to review, identify, evaluate, 
and ~rioritize research needed to define environmental conseauences 
of widespread solar energy utilization. The approach will include a 
survey of available literature, including DOE solar environmental 
developmental plans to identify and define potential environmental 
consequences of solar energy utilization, and a definition and prioriti- 
zation of research needs. This project is being modified to emphasize 
environmental issues of solar technologies. 
Keywords: solar energy; environmental impncts; technology utiliza- 
tion; solar industry. 

71088 Solar Energy for Pollution Control. Cooper, L. (Acurex 
Corp., 485 Clyde Avenue, Mountain View, CA, 94042). Project 
number: B624B-T4009. Contract: 68-03-2567. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: solar(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to obtain information on the possible use of 
71084 Contamination of Ground Water in Geothermal Develop- solar energy systems to supply energy needed by pollution control 
merit. Chen, C.W. (Tetra Tech. 1nc.p 3700 Mt. Diablo Blvd.9 La- methods and equipment. Pollution control methods which make the 
fa~et te ,  CA, 94549). Project number: B624B-662. Contract: 68-03- best use of solar energy input will be identified and the potential of 
2671. supported by: Environmental Protection Agency, Cincinnati, 

' 

solar energy, when applied to pollution control, to displace fossil 
O H  (USA). Industrial Environmental Research Lab. Funding: EPA- fuels currently used to supply the energy needs of these control 
$45,000. methods will be qualifed. The project is nearly completed and the 
Related energy source: geothermal(100) R and D categories: Pollutant contractor has prepared the draft final reports for review. 
characterization and analysis. Keywords: solar energy; air pollution control; net energy; fuel substi- 

The objective is to develop methodology to assess potential tution, 
environmental effects, on ground water, of geothermal fluid surface 
and subsurface releases. The approach is to develop decision points, 71089 Analysis of EPA Regulatory Options for Solar Technol- 
and rationale for their support, in a screening procedure to define ogies. Cooper, L. (Acurex Corp., 485 Clyde Avenue, Mountain 
groundwater contamination potential. A manual will be developed View, CA, 94042). Project number: B624B-T4010. Contract: 68-03- 
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2567. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: soIar(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to compile, evaluate, and recommend regula- 
tory approaches which could be taken for control of environmental 
impacts of solar energy systems if warranted. Potential environmen- 
tal impacts of developing solar energy systems will be identified and 
prioritized. EPA regulatory programs that have existing legislative 
authority for controlling the most significant potential impacts will 
be identified. The project is nearly completed and the contractor has 
prepared the draft of the final reports for review. 
Keywords: us epa; regulations; solar industry; evaluation; govern- 
ment policies; environmental impacts. 

71090 Containment of Geothermal Brines. Sung, R.D. (TRW, 
Inc., 1 Space Park, Redondo Beach, CA, 90278). Project number: 
B624B-T5003. Contract: 68-03-2560. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Industrial Environmen- 
tal Research Lab. Fundlng: EPA-%14,000. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 17  . I .  

The objective is to determine necessity for, and type of, 
containment measurements for unplanned , or accidental surface 

. losses of geothermal fluids at geothermal energy conversion sites. 
Relevant processes and systems components, and causes and risk of 
failure resulting in spills, will be identified. Containment measures 
based upon frequency and magnitude risks will be defined. - 
Keywords: geothermal fluids; hot-water systems; brines; total-'flow 
systems; flashed steam systems; binary-fluid system$ '6prrosion; fail- 
ures: containment: leaks: environmental imoacts. 11, 

Supported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Industrial Evironmental Research Lab. Funding: EPA. 
Related energy source: oil shale(100) R ~ a n d  D categories: Pollutant 
mgnitoring. 

. .. This effort will survey SO2 and hydrocarbon emissions from 
old oil shale retorting operations (emphasis in-situ) mostly in the 
Piceance Basin. The program entails field sampling of soils and air at 
five sites of'oil shale in-situ retorts and at one location away from 
any oil shale work. The latter location will act as a control. Soils will 
be tested for SO2, total organics, hydrocarbons, pH and soil atmos- 
phere S02. Air samples will be tested for SO2 and hydrocarbons. 
Keywords: sulfur dioxide; hydrocarbons; oil shales; retorts; waste 
water; in-situ retorting; soils; air; sampling; ph value; atmospheric 
chemistry; soil chemistry; environmental effects; oil shale industry; 
pollution. 

71095 Dents Run Mine Drainage Demonstration Project. Emer- 
son, D.B. (Hittman Associates, Inc., 9190 Red Branch Road, Colum- 
bia, MD, 21045). Project number: B826B-T3003. Contract: 68-03- 
2566. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective of the Dents Run Mine Drainage Demonstra- 
tion Project was to control mine drainage from*abandoned and 
inactive mine workings through control of water infiltration to those 
workings. This effort summarizes the results of that project and 
discusses the effectiveness of applying this control technology to 
other mining-disturbed watersheds. The principal investigator was to 
visit the reclaimed areas of the Dents Run watershed to document 
the effectiveness of the reclamation, contact the principals involved 
in the project, and analyze all data that had been collected relative to 

71091 Oil Shale Methods Manual. Wallace, J.  (Denver Re- the project. This effort has essentially been completed and the 
search Inst., University Park, Denver, CO, 80210). Project number: principal investigator is preparing a final report. . 
B825A-645. Contract: 68-03-2791. Supported by: Environmental Pro- Keywords: demonstration programs; mine draining; coal mines; &an- 
tection Agency, Cincinnati, OH (USA). Industrial Environmental doned sites; water pollution; ground water; land reclamation; water- 
Research Lab. Funding: EPA. sheds rnnnff 
Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of the contract is to develop a manual of 
recommended procedures for the chemical analysis of oil shale 
effluents. A literature survey will be conducted during the first year 
to identify acceptable oil shale methods. Those found to be unaccep- 
table will be studied and developed during the second and third 
year. A final report consisting of a user manual will be developed as 
the end product. 
Keywords: chemical analysis; oil shale processing plants; chemical 
effluents; manuals. 

71092 In-Situ Gasification of Eastern Coal. Strickland, L.D. 
(Dept. of Energy, Morgantown, WV, 26505). Project number: 
B825A-858. Contract: D9X0550. Supported by: Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Industrial Environmental 
Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this project is to characterize the emissions 
that result from the underground gasification of eastern coal. Sam- 
pling and analysis for air pollutants will be conducted at DOE'S 
underground coal gasification test site at Pricetown. WV. Hydrocar- 

7 1096 Environmental, .Economic, ,and Conservation Aspects of 
Cogeneration. Zimmer, R.P. (Georgla Inst. of Technology, 225 
North Avenue, NW, Atlanta, GA, 30332). Project number: B827B- 
531. Contract: 68-03-2394. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lab. Funding: EPA. 
Related enerw source: CoaI(100) ' R  and D categories Pollutant -- . . 
monitoring. 

The objectives of this project are: to provide up-to-date 
analyses of the environmental, economic, and technical feasibility of 
alternatives for supplying total energy needs; to identify the techni- 
cal feasibility of matching industrial processes to thermal outputs of 
power plants; and to make recommendations about future environ- 
mental research and development activities based on the project 
results. The general approach is a process of first.identifying a large 
number of potential concepts and then eliminating all but the best by 
identifying those that are technically feasible, economical beneficial, 
environmentally acceptable, representative of significant energy sav- 
ings, and not tightly bound by institutional and legal constraints. 
Keywords: fossil-fuel power plants; co-generation; economic analysis; 
environmental effects; energy conservation; feasibility studies; proc- 
ess heat: technoloev transfer: industrial olants: district heatine. -. . , 

bons 6 the gas sceam and trace metals in the coal seam- will be 
- 

studied. The field test has not started yet. 71097 Emissions Assessment for Refuse Derived Fuel Combus- 
Keywords: coal gasification; in-situ gasification; air pollution; Sam- tion. (Battelle Memorial Inst.,.505 King Avenue, Columbus, OH, 
piing; chemical analysis; hydrocarbons; fuel gas; coal; elements; trace 43201). Project number: B827B-820. Contract: 68-03-2772. Supported 
amounts; planning; water pollution. by: Environmental Protection Agency, Cincinnati, OH (USA). In- 

dustrial Environmental Research Lab. Funding: EPA. ' 
71093 Handling Toxic Strip Mine Spoils to Prevent Acid Mine 
Drainage. Thompson. (Pennsylvania Dept. of Natural Resources, 
P.O. Box 2063, Harrisburg, PA, 17120). Project number: B826B-508. 
Contract: R805598-02. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental Research 
Lab. Funding: EPA. . 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Sixteen reclaimed strip mine spoils with known acid-produc- 
ing potential will be evaluated to correlate reclamation method with 
resulting effluent quality. Mine plans, water quality history, and 
reclamation reports will be evaluated to select potential acid produc- 
ing sites. Sixteen of these will be drilled and the core samples 
physically and chemically characterized. The effluents will be ana- 
lyzed and correlated to toxic material placement within the back- 
filled spoil. Eight sites of the sixteen have been chosen. 
Keywords: surface mining; coal mines; land reclamation; acid mine 
drainage; spoil banks; water quality; sampling; toxicity; evaluation. 

71094 Testing for. SO2 at Old In-Sitti Oil Shale Sites. Poulson, 
R. (DOE, Laramie Energy <Research Center, University Station, 
P.O. Box 3395, Laramie, W,Y, 82070). Project number: B826B-896. 

Related energy source: conservation(100) R a id  D categories: Pollut- 
ant monitoring. 

The objective of this program is to identify exemplary fugi- 
tive emissions control technologies that can be used to control work 
place and atmospheric emissions of heavy metals and to promote the 
application of these technologies in the United States. Exemplary 
fugitive emissions control technology was identified through the 
literature and through plant visits. A coordinated sampling and 
analysis program utilizing EPA and NIOSH methods attempted to 
quantify the emissions'rates from this exemplary technology and to 
evaluate their applicability to the United States. The results of the 
sampling study are complete and under review. The technologies 
show that very low levels of ambient lead can be obtained through 
use of washdowns, properly designed hoods, enclosed and isolated 
materials storage and handling and general atter]tion to plant house- 
keeping. 
Keywords: refuse derived fuels; combustion products; air pollution 
control; sampling; pollution control equipment; metals; lead. 

71098 ' Waste, to Energy Technology Conference; Smithson, R. 
(Battelle Memorial Inst., 505 King Ave., Columbus, OH, 43201). 
Project number: B827B-861. .Contract: R806653-01. Supported by: 
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Environmental Protection Agency, Cincinnati, O H  (USA). Industri- 
al Environmental Research Lab. Funding: EPA. 1. 

Related energy source: geotherma1(100) R and D categories: ~ol lu tani  
monitoring. 

The objective is to determine feasibility of electrochemi'cal 
oxidation of hydrogen sulfide in geothermal brine. Bench-scale test- 
ing of electrochemical concept will be conducted and scale-up 
parameters will be determined. 
Keywords: electrochemistry; oxidation; hydrogen sulfides; brines; 
geothermal fluids; waste product utilization; technology assessment; 
feasibility studies. 

71099 Emissions Assessment from Refuse-Derived Fuel Combus- 
tion (Battelle). Allen, J. (Battelle Memorial Inst., 505 King Avenue, 
Columbus, OH, 43201). Project number: B827B-873. Contract: 68-03- 
2772. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); conservation(50) R and D categories: 
Pollutant monitoring. 

The objective of this project is to characterize the emissions 
from cofiring three types of refuse-derived fuel with coal in a 
fluidized bed combustion unit. Fuels with CEA, Ames, Iowa, and 
Milwaukee are being burned with an Illinois coal. A source assess- 
ment sampling system (SASS) is being used to determine criteria 
pollutants, trace metals, and selected organics. 
Keywords: refuse derived fuel's; coal; co-generation; fluidized-bed 
combustion; combustion products; air pollution; environmental im- 
pacts; sampling; flue gas. 

71100 Emissions Assessment from Refuse-Derived Fuel Combus- 
tion (KVB). Muzio, L. (KVB, Inc., 17332 Irvine Blvd., Tustin, CA, 
92680). Project number: B827B-874. Contract: 68-03-2773. Supported 
by: Environmental Protection Agency, Cincinnati, OH (USA). In- 
dustrial Environmental Research Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this project is to characterize the emissions 
from the cofiring of 3 types of refuse-derived fuel with coal in a 
suspension fired laboratory boiler. The fuels will be evaluated at 
several RDF/coal ratios, excess air levels, and with scaled combus- 
tion. Fuels from CEA, Ames, Iowa, and Milwaukee are being 
burned with an Illinois coal. A source assessment sampling system 
(SASS) is being used to determine criteria pollutants; trace metals, 
and selected organics. 
Keywords: refuse derived fuels; industrial wastes; combustion; coal; 
sampling; metals; organic compounds; combustion products; air pol- 
lution; environmental impacts. 

71101 Emissions Assessment from Refuse-Derived Fuel Combus- 
tion. Derham, R. (Energy Resources Co., Inc., 185 Alewife Brook 
Pkwy., Cambridge, MA, 02138). Project number: B827B-875. Con- 
tract: 68-03-2771. Supported by: Environmental Protection Agency, 
Cincinnati, OH (USA). Industrial Environmental Research Lab. 
Funding: EPA. 
Related energy.source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective of this project is to characterize the emissions 
from cofiring 3 types of refuse-derived fuel with coal in a fluidized- 
bed combustion unit. Fuels from CEA, Ames, Iowa, and Milwaukee 
are being burned with an Illinois coal. A source assessment sampling 
system is being used to determine criteria pollutants, trace metals, 
and selected organics. 
Keywords: coal; fluidized-bed combustion; iowa; illinois; wisconsin; 
refuse derived fuels; stack disposal; gaseous wastes; air pollution; 
trace amounts; metals; organic compounds; monitoring; sampling; 
refuse-fueled power plants; fossil-fuel power plants; environmental 
Impacts. 

71102 Groundwater Monitoring for Geothermal Development. 
Hess, J.W. (Univ. of Nevada, Reno, NV, 89507). Project number: 
B827B-920. Contract: R806457-01. Supported by: Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Industrial Environmental 
Research Lab. Funding: EPA. 
Related energy source: geothermal(100) R and D categories: Pollutant 
monitoring. 

The purpose of this investigation is to validate and improve a 
methodology for detecting, monitoring, and predicting the long-term 
effects of geothermal development on the groundwater environment. 
The objective will be accomplished by designing, implementing, 
operating, and modifying a monitoring plan at the Roosevelt Hot 
Springs geothermal resource area in Beaver County, Utah. 
Keywords: ground water; geothermal industry; environmental ef- 
fects; monitoring; utah. 

71 103 Workshop on Energy Development Issues ' ~ f f e c t i n ~  Appa- 
lachia. Waldman, M. (Enviro Control, Inc., 1130 Rockville Pike, 
Rockville, MD, 20852). Project number: B827C-916. Contract: 68-03- 
2674. Supported by: Environmental Prot'ection Agency, Cincinnati, 
O H  (USA). Industrial Environmental Research Lab. Funding: EPA. 

Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

In preparation for an assessment of Appalachian rtlrryy de- 
velopment, we intend to: (1) identify energy issues that would affect 
Appalachia over the next 25 years, (2) learn why those issues arise, 
and (3) learn what a study of Appalachia could contribute to 
understanding those issues. Approximately 45 individuals from busi- 
ness, government, and special interest groups were invited to partici- 
pate in the workshop. Each individual was asked to participate in 
one of three discussion sessions: energy extraction, conversion, or 
end-usc. Based upon t l ~ r  roundtable discussions of these three groups 
the major energy issues affecting Appalachia are to be identified and 
clarified along with areas where further study is needed. Two  
introductory work papers were prepared and distributed to work- 
shop participants in December 1978. The workshop was held on 
January 9 and 10, 1979, in Atlanta. There were 37 participants. The 
discussions in the workshop meetings were transcribed. Work is 
progressing on writing a workshop summary report. 
Keywords: appalachia; energy source development; economic devel- 
opment; decision making; energy policy; environmental policy; eco- 
nomic policy; meetings; education. 

71104 , Energy Use and Pollution for Classes of Similar Energy 
Technologies. Corbett, W. (Radian Corp., 8500 Shoal Creek Blvd., 
Austin, TX). Project number: B827B-925. Contract: 68-01-4136. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH . 
(USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

I Extension of work done on other EPA projects is planned to 
provide a comprehensive inventory of current energy use and its 
environmental impacts, organized by process or equipment type. 
This inventory will enable easy estimation of nation-wide impacts for 
alternative energy. Literature sources will be examined for data and 
data will be organized and interpretive. Other EPA projects have 
covered industrial and utility boilers. The present process will focus 
on direct fired processes and process heaters. 
Keywords: energy demand; inventories; environmental impacts; data 
compilation; technology transfer; industry; air pollution; water pollu- 
tion; land pollution. 

71105 Cogeneration: Status and Environmental Issues. Zucker- 
man, I. (TRW, Inc., 1 Space Park, Redondo Beach, CA, 90278). 
Project number: B827B-T5011. Contract: 68-03-2560. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Industri- 
al Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective is to develop a program for a comprehensive 
study of cogeneration from the viewpoint of environmental protec- 
tion. Technological and environmental aspects of cogeneration will 
be defined including the various types of cogeneration systems and 
specific environmental and developmental needs. This project will 
be redirected to include more analytical data. 
Keywords: co-generation; environmental impacts; technology assess- 
ment. 

71106 Manual for Refuse Piles and Slurry Ponds. Connell, J.P. 
(W.A. Wahler and Associates, 1023 Corporation Way, Palo Alto, 
CA, 94303). Project number: B623B-325. Contract: 68-03-2344. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
nionitoring. 

The objective of this study is to develop pollution control 
guidelines for construction, operation, and reclamation of coal refuse 
disposal piles and slurry ponds. Eight active refuse pile sites and six 
slurry pond sites in the eastern coal-mining region, selected as 
representative of the best technology and operating procedures now 
in use for reducing water and air pollution hazards, were evaluated. 
Keywords: coal mining; mineral wastes; spoil banks; slurries; ponds; 
construction; land reclamation; pollution control; air pollution; water 
pollution; manuals. 

71107 Impacts of RCRA on Disposal of Hazardous and Non- 
Hazardous Wastes from Mining. Amick, R. (PEDCO-Environmen- 
tal, Inc., 11499 Chester Rd., Cincinnati, OH, 45246). Project number: 
B818B-10109. Contract: 68-03-2577. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Industrial Environmen- 
tal Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: .Pollutant 
monitoring. 

The study will provide technological and cost information for 
the disposal of mining wastes which are both hazardous and non- 
hazardous wastes, as defined by Section 3001 of RCRA and subject 
to regulation under Subtitle C of the Act. The study will determine 
and identify the portions of the mining/milling industry which do 
not comply with criteria prescribed in Sections 3001 and 4004 of 
RCRA. Estimates of the quantities of wastes to be controlled will be 
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provided. Several disposal alteratives available to the mining/milling 
industry including at  least one landfill and one surface impoundment 
will be identified. A full range of costs for the identified current and/ 
o r  alternative treatment, storage and/or disposal technologies both 
on  a model facility basis, and a total cost per unit basis will be 
presented. 
Keywords: 'hazardous materials; waste management; coal mines; 
waste disposal; technology assessment; cost; regulations; compliance. 

71108 Survey of Management Practices for Mining Solid Waste 
Management. Kenlner, W.F. (PEDCO-Environmental, Inc., 11499 
Chester Road, Cincinnati, OH,  45246). Project number: B818B-10113. 
Contract: 68-03-2577. Supported by: Environmental Protection 
Agency, Cincinnati, O H  (USA). Industrial Environmental Research 
Lab. Funding: EPA. 
Related energy source: Coal(100) R and D cateaories: Pollutant . . - 
monitoring. 

This program will survey techniques currently used in the 
managing of solid waste at mining operations throughout the United 
States. Operations upon which this work will focus relate to metallic 
ore, phosphate, and uranium mining. This will be accomplished by 
site visits to mining operations previously specified by the contrac- 
tor. Evaluations and descriptions of the *techniques will then be 
compiled and placed in a final report. 
Keywords: mines; mineral wastes; waste disposal; management; solid 
wastes; phosphates; uranium mines; technology transfer. 

71109 Petroleum Pipeline Leak D e t e ~ t i o ~  Study. Burghart, G.H. 
(Science Applications, Inc., 1200 Prospect St., La Jolla, CA,  92037). 
Project number: B826B-298. Contract: 68-03-2532. Supported by: En- 
vironmental Protection Agency, Cincinnati, O H  (USA). Industrial 
Environmental Research Lab. Funding: EPA.  
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objective is to define quantity of oil that could be lost 
based on minimum detector response capability; to recommend off- 
the-shelf detectors for existing pipeline systems; and to conceive and 
develop new ideas for detecting petroleum pipeline leaks. The  ap- 
proach is to  have a contractor analyze existing petroleum pipeline 
systems and leak detector equipment through open and manufactur- 
er!' literature and through industry and government agency person- 
nel. 
Keywords: pipelines; leaks; petroleum; monitoring; transport. 

71 110 ' H2S/S02 Control Technology Study. Lovell, R.J. (Hy- 
droscience, inc., 9041 Executive Park Drive, Knoxville, T N ,  37919). 
Project number: B825B-T7012. Contract: 68-03-2568. Supported by: 
Environmental Protection Agency, Cincinnati, O H  (USA). Industri- * 
a1 Environmental Research Lab. Funding: EPA. 
Related energy source: oil shale(100) R and D categories: Pollutant 
monitoring. 

The  ubjecfivr is to design a pilot plnnt(s) for the control of 
sulfur emission from oil shale retorting operations. All available data 
on sulfur emissions frul~l  oil shale processing plants will be reviewed 
and evaluated. The  best type of control technology will be recom- 
mended for the design of slip stream pilot plants applicable to both 
surface and in situ units. 
Keywords: hydrogen sulfides; sulfur dioxide; air pollution control; oil 
shales; in-situ retorting; emission; pilot plants; oil shale processing 
plants. 

71111 Symposium on Thermal Conversion of Solid Wastes. 
Jones, J. (SRI International, Menlo Park, CA, 94025). Project 
number: B825B-00914. Contract: R806536. Supported by: Environ- 
mental Protection Agency, Cincinnati. O H  (USA). Industrial Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The objective is to hold an international conference on the 
thermochemical conversion of solid waste into energy and energy 
products. The  conference is intended as a follow-on to an Ainerican 
Chemical Society Symposium on the same topic that was held in 
California in March 1978 - it, though, was on a national-basis only. 
The approach will be to invite researchers from around the world 
(Europe, Japan, America, etc.) to author .and present technical 
papers at an international symposium to be held in the U.S. 
Keywords: meetings; thermochemical processes; solid wastes; con- 
version; synthetic fuels; synthesis. 

71112 Evaluation of Selected Procedures for Using Dispersants 
on Oil Spills. Ackerman, R. (Mason and Hanger-Silas Mason Co., 
Inc., 200 West Vine Street, Lexington, KY, 40507). Project number: 
B826A-00496. Contract: 68-03-2642. Supported by: Environmental 
Protection Agency, Cincinnati, O H  (USA). Industrial Environmen- 
tal Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objective is to develop oil spill dispersant application 
systems for surface vessels and aircraft to combat open water oil 

spills. The  state-of-the-art systems currently in use will be evaluated 
and adapted to domestic use. 
Keywords: oil spills; surfactants; water pollution abatement; evalua- 
tion; oil pollution containment. 

71113 Source Emissions Zone-of-Influence. Greenfield, S.; Mills, 
M. (Teknekron, Inc., 21 18 Milvia St., Berkeley, CA, 9470.1). Project 
number: B827B-00886. Contract: 68-02-3092. Supported by: Environ- 
mental Protection Agency. Cincinnati, O H  (USA). Industrial Envi- 

I ronmental Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Pollutant monitoring. 

The  objective is to  produce a handbook for preliminary 
analysis of zone-of-influence of air emissions. Meteorological data 
collected by a contractor during previous work for E P A  will be 
presented in the form of a manual. An explanation of how to use 
data for zone-of-influence calculations under different source, mete- 
orological, and emission rate conditions will be provided. 
Keywords: pollution sources; air pollution; meteorology; manuals; 
environmental impacts; monitoring. 

71500 Analytical Services for Leachate, Gas and Solid Waste. 
Elfers, L. (Pedco Environmental Inc., 11499 Chester Road, Suite 13, 
Cincinnati, OH). Project number: C818A-SlT03. Contract: 68-03- 
2551. Supported by: Environmental Protection Agency, Cincinnati, 
O H  (USA). Municipal Environmental Research Lab. Funding: EPA- 
$39,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. - 

The Boone County field site, located in Walton, Kentucky, is 
used by the US EPA's Solid and Hazardous Waste Research Divi- 
sion (SHWRD) to evaluate the sanitary landfill method of disposal. 
Solid, aqueous (leachate, percolates, surface water, and ground- 
water) and gas samples are periodically collected for physical and 
chemical analyses. Standard methods of analysis are followed. Gas 
samples are analyzed for CO2, 0 2 ,  CH4, and N content. T h e  
aqueous samples undergo the following analyses: acidity, alkalinity, 
pH, specific conductance, solids (TS, TDS,  TVS), BOD, organic 
acids to C6, TOC,  nitrogen (TKN, NH3, N03), COD, Phenols, 
sulfate, chloride, Cn, F ,  P, and metals (K, Na, Ca, Mg, Mn, Fe, Al, 
Zn, Cu, Pb, Cd, Ni, Cr, As, Hg, Ba, Se, Ag). Outputs are task 
reports of sample analyses. An annual report of analytical quality 
performance is also submitted. 
Keywords: leaching; gaseous wastes; solid wastes; chemical analysis; 
sanitary landfills; water pollution control; waste disposal; air pollu- 
tion control; environmental impacts; waste management. 

71501 Analytical Methods Evaluation for Applicability in Lea- 
chate Analysis. DeWalle, F.B. (Univ. of Washington. 4000 15th Ave. 
NE, Seattle, WA, 98105). Project number: C818A-SlT030. Contract: 
R805753. Supported by: Environmental Protection Agency, Cincin- 
nati, O H  (USA). Municipal Environmental Research Lab. Funding: 
EPA.  
Related energy source: general science(100) R and D categories: 
Pollutant moniforing. 

It is the purpose of the proposed research to evaluate thirty o r  ' 
more physical and chemical methods for their applicability in analy- 
ses of contaminated municipal and industrial leachate streams. This 
research is necessary, since existing analytical methods were primar- 
ily developed- for analyses of water and wastewater, and their direct 
application to leachate analyses was found to lead to erroneous 
results. The  accuracy of the methods will be tested with the standard 
addition technique, while the precision will be evaluated by twelve 
o r  more participating laboratories. Analyses of variance will deter- 
mine the between-laboratory and the within-laboratory error. A 
draft final report has been received and ~,cviewed by E P A  and 
resubmitted for typing. 
Keywords: municipal wastes; industrial wastes; leaching; chemical 
analysis; waste water; liquid wastes; comparative evaluations; physi- 
cal properties; chemical properties. 

71502 Effect of Moisture Regimen on Solid Waste Stabilization. 
Chian, E.S. (University of Illinois, Department of Civil Engineering, 
2527 Hydrosystems Lab., Urbana, IL, 61801). Project number: 
C818A-S1T07. Contract: R803652-02. Supported by: Environmental 
Protection Agency, Cincinnati, O H  (USA). Municipal Environmen- 
tal Research Lab. Funding: EPA-$19,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

T h e  objectives of this study are to determine gas production 
rates and total quantities from municipal refuse maintained at differ- 
ent steady state moisture conditions, determine gas production rates 
and total quantity of gas produced from municipal refuse under 
transient conditions of moisture content, increase simulating net 
infiltration landfill sites, and determine the quantity of organic 
matter in leachate draining from the municipal refuse. A series of 
modified 55-gallon drums containing shredded municipal refuse 
serve as the landfill models. Special features include provision for 
gas and leachate collection, temperature monitoring, uniform water 
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distribution, 'and self containment for weighing. Four different 
steady state moisture conditions and three different transient mpic 
ture loading rates are to 'be studied. Additionally, two differerit 
ambient temperatures are to be monitored. An interim report de- 
scribing construction and initial refuse decomposition will be fol- 
lowed by a final report which summarizes the 2-year study. Results 
will be evaluated to determine the municipal refuse decomposition 
rates and to quantitatively establish the effect of moisture on the 
decomposition rate. This information, although obtained on bench , 
scale, should provide valuable basic data for evaluating the perform- 
ance of field landfills and for development of a model to predict the 
potential leachate and gas discharges from municipal refuse. 
Iceywords: solid wastes; waste management; stabilization; moisture; 
municipal wastes; leaching; sanitary landfills. 

71503 Predicting Organic Contaminant Removal by Clay Miner- 
als and Waste Materials. Griftin, R.A. (State Geological Survey, 
Natural Resources Building, Urbana, IL, 61801). Project number: 
C818A-SlT17. Contract: R804684-01. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Municipal Environmen- 
tal Research Lab. Funding: EPA-$8,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 
, Thc purpose of the proposed research is to measure the 

capacity of selected clay minerals and waste coal chars to adsorb 
hazardous organic compounds from pure aqueous solutions of the 
compounds and from manufacturing wastes that contain the com- 
pounds. The adsorption will be measured as a function of pH, 
concentration of adsorbate and adsorbent, and time. The adsorption 
of families of compounds will be measured to systematically deter- 
mine the mechanisms responsible for adsorption. T o  aid in a system- 
atic evaluation of mechanisms responsible for attenuation, a compre- 
hensive critical review of literature will be undertaken. The various 
adsorbents tested will be evaluated as to their potential usefulness as 
liners for landfills accepting hazardous organic-bearing wastes. The 
results of this study should allow predictive models to be developed 
that will aid researchers and regulatory agencies in prediction of 
adsorption behavior and the relative pollution hazards of untested 
compounds with similar structures. A draft report on attenuation of 
water soluble PCB's has been completed. 
Keywords: organic compounds; clays; removal; sorptive properties; 
minerals; waste product utilization; chars; coal; sanitary landfills; 
water pollution control. 

71504 Fate of Heavy Metals During Landfill Stabilization of 
Solid Waste Materials with Leachate Cycle. Pohland, F.G. (Georgia 
Inst. of Tech., 225 North Ave. NW, Atlanta, GA, 30332). Project 
number: C818-SlT25A. Contract: R806498-01. Supported by: Envi- 
ronmental Protection Agenzy, Cincinnati, OH (USA). Municipal 
Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to determine if heavy metals are mobilized 
during acid fermentation of landfilled waste, and if they redeposit in 
the stabilized waste. Experimental landfills, 92 cm diameter, will be 
charged with refuse and industrial sludge to provide increasing 
levels of heavy metals. The landfills will be operated in a recycle 
mode to accelerate biological and chemical degradation processes. 
Waste materials, off-gases, and leachates will be assayed to obtain 
mass balances to verify the fate of heavy metals. 
Keywords: metals; leaching; municipal wastes;.industrial wastes; bio- 
degradation; sanitary landfills; waste disposal; mass balance; environ- 
mental impacts. 

71'505 Neutralization of Inoperative Waste Disposal Sites. 
Emrich, G.H. (A.W. Martin Associates Inc., Environmental Science 
Division, 900 W. Valley Forge Road, King of Prussia, PA, 19406). 
Project number: C8 18A-S3T02. Contract: 68-03-25 19. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Munici- 
pal Environmental Research Lab. Funding: EPA-$153,000. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective of the proposed study is to verify the effective- 
ness of existing technologies to neutralize/deactivate an industrial, 
hazardous and/or municipal solid waste disposal site. This study, to 
develop and implement a neutralization system at an inoperative 
waste disposal site, will be conducted in three phases. In Phase I, 
feasibility study, Martin will determine the present state-of-the-art 
for neutralization of waste disposal sites and investigate five candi- 
date sites for neutralization. Three of these sites will be studied in 
detail. On the basis of the data collected in these studies, one site will 
be selected for further detailed work and implementation of a 
neutralization system. A detailed hydrogeologic investigation will be 
conducted at the selected site during which monitoring wells will be 
drilled, water samples will be collected and analyzed, and soil 
samples will be tested. The hydrologic setting of the site will be 
determined. Based on this information and development of the state- 
of-the-art for site neutralization, a neutralization technique will be 
selected. Martin will then design a neutralization system as well as a 

monitoring network. Monitoring will be conducted at the candidate 
site to supply data before, during, and after the installation of the 
neutralization system. In Phase 11, a field verification study will be 
performed involving the implementation of the neutralization and 
monitoring systems, monitoring for a 28-month period, and evalua- 
tion of the results of the implementation. In Phase 111 of this study 
Martin will prepare a site neutralization guide which will define the 
strong and weak points of the neutralization operation and extrapo- 
late their potential application to other waste disposal sites. It is 
anticipated that this report will provide local municipalities and 
others with the necessary data to make sound judgements on the 
selection of viable neutralization procedures. CurrentlyJunder way 
on this project is the selection of five candidate sites for initial study 
and the preliminary collection of data pertaining to the five sites and 
potential methods of neutralization. 
Keywords: waste. disposal; municipal wastes; sanitary landfills; envi- 
ronmental effecti; waste management; land reclamation; technology 
assessment; water pollution control; land pollution control; ph value. 

I 

71506 Air Pollution Sampling and Monitoring at Hazardous 
Waste Facilities. Ase, P.K. (IIT Research Inst., Chemistry and 
Chemical Engineering Research Division, 10 W. 35th Street, Chica- 
go, IL, 60616). Project number: C818A-S4T012. Contract: 68-03. 
2654. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Municipal Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives are to measure and evaluate in an initial 
evaluation manner the amount and type of air pollution 'generated 
from typical hazardous waste management sites, including landfills, 
repackaging operations,*waste treatment/storage lagoons, inciner- 
ation sites, and other technologies. The approach will be to visit a 
number of sites (between 15 and 35) and make brief measurements of 
the upwind and downwind air in several places around the oper- 
ation, and, through associations with the types of wastes handled, 
make observations of the levels of pollutants emitted with respect to 
what may be safe, reasonable, or otherwise. T o  date, several sites 
have been sampled; however the levels of measured pollutants have 
been low by com arison with available standards. 
Keywords: air potution; sampling; monitoring; hazardous materials; 
waste management; environmental impacts. 

71507 Parametric Evaluations of a Field Scale Hazardous Waste 
Incinerator. Whitmore, F.C. (Versar, Inc., 6621 Electronics Drive, 
Springfield, VA, 22 151). Project number: C818A-S4T013. Contract: 
68-03-2679. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Municipal Environmental Research Lab. Fund- 
ing: EPA-$75,000: 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The purpose of this contract is to provide EPA with neces- 
sary data to prescribe incinerator conditions that will completely 
destroy the influent waste stream. Experiments on the pilot scale will 
be conducted to determine such variables as feed rate, materials 
handling, combustion temperature, excess air requirements, efficien- 
cy of air pollution control devices, system turbulence, auxiliary fuel 
type and quantity, and any other parameters that may 'affect the 
system efficiency. Field verification will be an integral part of this 
research effort. The state permiiting agency will be solicited for 
approval of the planned research activity within their jurisdiction. 
The product of this research will be a comprehensive report describ- 
ing the technology design, its operating conditions, the waste 
streams selected, and the results of the experiments. One section of 
the report will deal specifically with the limitations of the selected 
technology regarding waste streams capable of being accepted, on- 
line air pollution control devices and potential alternatives and any 
design changes that may make the technology more adaptable to a 
variety of waste streams. Consideration will also be given to sizing 
of units, potential for portability and costhenefits of such. The 
output of this effort will be directed toward the EPA establishing 
thermal degradation standards for hazardous wastes and the best 
way to achieve safe ultimate disposal. 
Keywords: incinerators; hazardous materials; wastes; pyrolysis; aro- 
matics; organic chlorine compounds; water pollution; environmental 

. 

impacts; toxicity; air pollution. 

71508 Laboratory and Field Evaluation of Processes and Materi- 
als for Encapsulating Containers Holding Hazardous Wastes. 
Lubowitz, H.R. (TRW, Inc., 1 Space Park, Redondo Beach, CA). 
Project number: C818A-S4T06. Contract: 68-03-2483. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Munici- 
pal Environmental Research Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives are to: (1) demonstrate in the laboratory and 
field encapsulation techniques (Resin Fusion Process (RFP) and 
Atmospheric Temperature Resin Curing Process (ATRCP)); and (2) 
determine the United States inventory of 55-gallon drums holding 
hazardous wastes. Also, the work performed with use of cementi- 
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tious materials for encapsulation of small containers is to continue. 
The encapsulates produced by the RFP and ATRCP are character- 
ized by tough, flexible plastic jackets reinforced by stiff, load bearing 
fiberglass casings. The RFP employs thermo-setting polyolefins, 
with a fiberglass matrix for strength, surrounded by 1/4" polyethyl- 
ene (seamless). Special fusing equipment is required for thermoset- 
ting, and container size is pre-set by the size of this equipment. The 
ATRCP employs brushing (or eventually spraying) resin upon fi- 
berglass encasements. The fiberglass is capable of being laid directly 
on the container, and no thermal curing is necessary. The ATRCP 
appears at this ti111c to have distinct advantagcs over the RFP due to 
its atmospheric temperature curing, which should be beneficial in 
field operations or where different sizes of containers exist. The 
ATRCP withstands physical and chemical stresses above projections 
for landfill and is most promising for field applications, deteriorated 
containers, and varied sizes of containers, but requires specialty, 
higher priced resins. RFP withstands physical and chemical stresses 
above projections for landfill .and employs mass-produced, well 
characterized, low cost resins. In cementitious encapsulation low 
shrinkage and water impermeability are desirable characteristics of 
the concrete mix. Corrosion by green concrete is avoidable. 
Keywords: hazardous materials; encapsulation; containers; resins; po- 
lyethylenes; cements; performance. 

71509 Priorities Assessment of Energy and Materials Recovery 
Technique. (National Academy of Sciences, 2101 Constitution 
Avenue, Washington, DC, 20037). Project number: C818A-S5T018. 
Contract: 68-03-2629. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Municipal Environmental Research 
Lab. Funding: EPA-$75,000. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental transport and cofiversion of pollutants. 

The general objectives of the research are to identify research 
needs for energy and materials recovery, and to prioritize these 
needs relative to the type and extent of federal assistance required. A 
literature survey of the present state of the art and existing con- 
straints (including economic) to resource recovery, will be conduct- 
ed. The magnitude of the effect in relation to proportion of the 
population affezted, market share involved, energy consumed, trade 
balance, and land use will be ascertained. The need for incentives to 
motivate the private and quasi-government sectors to conduct re- 
search and development will be considered. The NAS committee is 
being organized, and individuals are being screened for development 
of papers to be presented at sy'mposia. 
Keywords: energy conservation; materials recovery; technology as- 
sessment; sediments; pollution; environmental impacts; sludges. 

71510 Fundamental Considerations in the Preparation of Refuse- 
Derived Fuels. Trezek, G.J. (University of California at Berkeley, 
Department of Mechanical Engineering, Berkeley, CA, 94720). Proj- 
ect number: C818A-S5T023. Contract: R805414-01. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Munici- 
pal Environmental Research Lab. Funding: EPA-$122,000. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The grantee has developed fundamental relationships in- 
volved in the size reduction of municipal solid waste (MSW). 
Additional research has been conducted on fine grinding of MSW. 
The objective of this research is to explore and develop the theoreti- 
cal relationships involved in the production of densified refuse- 
derived fuels (DRDF). The important dependent and independent 
variables which will fully characterize DRDF formation will be 
identified. Experiments will then be performed to measure these 
variables. Basic relationships will then be developed to help design 
and predict the performance of a RDF densification process. An 
experimental unit has been installed and preliminary tests are pro- 
ceeding. Detailed experiments will be pursued during the second 
year of work. Progress has been delayed because of major damage to 
the building. Grantee has requested a 12-month no-cost extension. 
Keywords: refuse derived fuels; fabrication; municipal wastes; solid 
wastes; waste processing; density. 

71511 Effects of Burning Densified Forms of Municipal Solid 
Waste Derived Fuels in Industrial Utility and Institutional Stoker. 
Degler, J. (Systems Research Lab., Inc., 245 N. Valley Rd., Xenia, 
OH, 45385). Project number: C818A-SST040. Contract: 68-03-2426. 
Supported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Municipal Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(80); conservation(20) R and D categories: 
Environmental transport and conversion of pollutants. 

This contract will study the environmental and engineering 
aspects of using D-RDF as a supplementary fuel with coal in stoker 
boilers. The contractor will be responsible for conducting the com- 
bustion studies, as well as determining the engineering and other 
technical requirements of detailed experimental runs at selected 
boiler(s). Phase I of the study, i.e., experimental test burns, have been 
conducted in boilers near Hagerstown, Maryland. Phase I1 will 
involve additional runs and/or a demo type run at another location. 
In combustion tests near Hagerstown, Maryland, coal was used with 

1/2 inch D-RDF pellets in ratios of 1:l and 1:2. Few problems were 
evident with handling and feeding to the boiler. A second phase 
combustion test was conducted at the General Electric Plant, Erie, 
Pennsylvania. Approximately 2000 tons D-RDF from NCRR and 
Teledyne National were burned in ratios of up to 100% D-RDF. 
Differences were noted between materials handling and combustion 
of the more deteriorated NCRR pellets and the newer Teledyne 
pellets. Teledyne pellets were cleaner of inerts and fines. Emissions 
and other sample analyses and data reduction are in progress. The 
D-RDF concept appears to be feasible with possible exception of 
production costs. 
Keywords: refuse derived fuels; coal; hybrid systems; boilers; mary- 
land; pennsylvania; combustion; environmental impacts. 

71512 Small Scale and Low Technology Study. Mitchell, G. 
(Stearns, Conrad and Schmidt Engineers, Inc., 11800 Sunrise Valley 
Drive, Herndon, VA, 22091). Project number: C818A-S5T16. Con- 
tract: 68-03-2653. Supported by: Environmental Protection Agency, 
Cincinnati, OH (USA). Municipal Environmental Research Lab. 
Funding: EPA-$6,000. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives are to examine available resource recovery 
technology at small-scale and low-technology; determine applica- 
tions to small communities with populations of 100,000 or less; and 
determine which of any emerging techniques may be worthwhile R 
and D ventures. All available cr emerging concepts were examined 
in terms of applicability to small towns, shopping centers, apart- 
ments, airports, etc., as specified by RCRA 1976. It was determined 
that two techniques, starved-air incineration with heat recovery and 
source separation at the collection point, were the top-priority 
methods in terms of state of development and feasibility of imple- 
mentation. 
Keywords: materials recovery; technology assessment; feasibility 
studies: environmental imoacts: residential buildings: office buildings: - .  - .  
energy'balance; recycling, solid wastes. 

71513 Comparative Study of Air Classifiers. White, R.M. (Mid- 
west Research Institute, 425 Volker Blvd., Kansas City, MO, 641 10). 
Project number: C818A-S5T24B. Contract: 68-03-2730. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Munici- 
pal Environmental Research Lab. Funding: EPA-$194,000. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives of this project are to evaluate the performance 
of various types of air classifers and compare their results. Test 
locations are to be five resource recovery facilities. The technical 
approach is to test five air classifiers at the operational plants where 
they are in use, evaluate each one for the same operational param- 
eters, use test methods which are as nearly alike as possible, and 
compare the results of the parameters evaluations. A general test 
plan will be used to establish the number of tests to be performed, 
the length of the tests, the number and size of samples required, and 
the frequency of sampling. A site specific test plan will be developed 
from the general test plan, for each of the test sites, to accommodate 
the existing conditions at each site and provide comparable test data 
for all of the test sites. The project is just beginning and the current 
plans are to conduct negotiations with the first two locations select- 
ed for testing and proceed as soon as possible with those tests. While 
those tests are being set up and completed the negotiations will be 
conducted for the remaining sites. The period of performance, 
including the final report, is 24 months. Thus far, five test sites have 
been chosen. An IAG with the Navy for testing of small air 
classifiers has been processed. 
Keywords: air quality; monitoring; site selection; measuring methods; 
measuring instruments; air pollution monitors; comparative evalua- 
tions. 

71514 Refuse-Derived Fuel as a Supplemental Fuel in Cement 
Kilns. Willey, C.R. (Maryland State Environmental Service, 60 West 
Street, Annapolis, MD, 21401). Project number: C818A-S5T24D. 
Contract: R805613-01. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Municipal Environmental Research 
Lab. Funding: EPA-$135,000. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective is to determine optimal processing techniques 
for preparing MSW into a suitable fuel for adding to cement kiln 
coal fuel for the purpose of disposing of the wastes and reclaiming 
fuel value, thus saving on coal fuel costs. Single and multiple-stage 
shredding with different shredders and metal and glass removal in- 
between stages is being studied, coupled with burn-tests at produc- 
tion cement kil'ns. T o  date, it has been determined that double 
shredding to approximately I to 1-1/2 inch particle size is sufficient 
to burn the MSW/RDF efficiently in the kilns, using a vertical and 
horizontal hammermill to prepare the RDF. 
Keywords: cement industry; energy sources; refuse derived fuels; 
combustion properties; economics; quality control; kilns; fuel substi- 
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tution; specifications; ashes; fly ash; waste processing plants; optimiz- 
ation; equipment. 

71515 Production of 2000 Tons of Densified Refuse-Derived 
Fuel. Cramer, K. (Teledyne National, 117 Church Lane, Cockeys- 
ville, MD, 21031). Project number: C818A-S5T24E. Contract: 68-03- 
2760. Supported by: Environmental Protection Agency, Cincinnati, 
O H  (USA). Municipal Environmental Research Lab. Funding: EPA- 
$127.000. - - ,-.. 

Related energy source: conservation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective is to produce 2000 tons of DRDF for use as 
supplementary fuel in coa lDRDF test bum at General Electric, 
Erie, Pennsylvania. One-thousand tons will be produced in four 
months, and an additional 1000 tons will be produced in another four 
months. All pellets will be 1/2 inch by 1 inch (nominal), produced 
with a California pellet mill. Thus far production rates have been 
much less than anticipated, the DRDF fuel has been of a higher 
quality than previous production, and transportation costs have been 
very high. . 
Keywords: refuse derived fuels; fabrication; density; combustion; 
waste management. 

71516 Development of Data for Scale-Up for Continuous Proc- 
essing or Pyrolytic Oils. Knight, J.A. (Georgia Inst. of Tech., 225 
North Ave., NW, Atlanta, GA, 30332). Project number: C818A- 
05T13. Contract: R806403-01. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Municipal ~nviro&nental Re- 
search Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The broad objective of this program is to maximize the value 
of pyrolysis oils obtained by pyrolysis of agricultural, forestry, and 
municipal residues and wastes so that maximum resource recovery 
and commercial value can be realized from these materials. The 
specific objective of this phase of the program is to develop the data 
to design a pilot plant for continuous processing of pyrolytic oils for 
the production of oil fractions suitable for industrial chemical appli- 

' 

cations. Three separation schemes based on current results have been 
selected for more detailed investigation at the bench level. A single 
separation scheme will be devised then for intensive testing at the 
bench level and individual steps will be tested on a continuous basis. 
In the last phase of the program, a bench scale system will be tested 
on a continuous basis to develo the necessary data for scaling up 
the process. 'I'he final result wiK be the design of a pilot plant for 
testing the continuous processing of pyrolytic oils to produce oil 
fractions suitable for testing for industrial chemical applications. The 
lab scale studies for the processing of pyrolytic oils have been 
completed. The scale-up to continuous separation of pyrolytic oils is 
being accomplished currently. 
Keywords: agricultural wastes; wood wastes; municipal wastes; pyro- 
lysis; pyrolysis products; pyrolytic oils; fractionation; processing; 
bench-scale experiments; scaling laws. 

71517 Hazardous Waste Sampling, Analysis and Compatibility 
Study. Stephens, R.O. (California State Dept. of Health, 714 D St., 
Sacramento, CA, 95814). Project number: C818A-7037. Contract: 
R804692. Supported by: Environmental Protection Agency, Cincin- 
nati, OH (USA). Municipal Environmental Research Lab. Funding: 
FPA -- . -. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The overall objectives of this research program are to investi- 
gate procedures for sampling, classifying, analyzing, and handling 
hazardous wastes. A series of procedural field manuals will result 

' from this program that will be primarily directed to persons who are 
responsible for sampling, handling, and disposing of hazardous 
wastes. The information and knowledge generated by this program 
provide vitally needed guidelines for hazardous waste handlers and 
establish base-line data for the development and refinement of future 
state and federal hazardous waste management regulations. In addi- 
tion to the aforementioned, a special area of investigation has been 
supported to develop a field testing kit for waste reactivity. This will 
support the need for better control over final disposition of waste 
streams and avoid accidents. Sampling procedures for hazardous 
waste streams is in final typing for publication. A method for 
determining hazardous waste compatibility draft is out for technical 
revlew. 
Keywords: hazardous materials; industrial wastes; waste manage- 
ment; sampling; radioactive wastes; manuals. 

71518 Role of Aquatic Communities in Evaluating Strategies, 
Establishing Standards and Monitoring Programs for Water Quality 
Management. Brigham, W.U. (Univ. of Illinois, 275 Natural Re- 
sources Bldg., Urbana, IL, 61801). Project number: C821A-S2TC14. 
Contract: R805614-01. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Municipal Environmental Research 
Lab. Funding: EPA. 

Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

The purposes of this investigation are: (1) to investigate the 
role of aquatic communities in evaluating strategies for water quality 
management; (2) to define the term fishable in light of non-steady- 
state environmental effects; (3) to explore and recommend appropri- 
ate standards wbich account for these effects; and (4) to design and 
test a responsive monitoring program. The relationship between 
aquatic biological communities and their physical and chemical 
environment will be explored. The survival or demise of communi- 
ties will be related to spatial and temporal patterns of physical and 
chemical events. If possible, survival will be related to such statisti- 
cal measures as expected magnitude and duration, and reoccurrence 
of critical chemical characteristics will be related to natural and 
man-induced effects so that, in the end, causes and effects of manage- 
ment controls can be assessed. The methodology will be demonstrat- 
ed in the Dupage (Illinois) River Basin. A literature review of other 
water quality indices has been completed. Preliminary stress function 
relationships have been developed and are being integrated into a 
comprehensive assessment model. Background water quality data on . 
the Dupage River Basin has been assembled. 
Keywords: aquatic organisms; management; standards; recommenda- 
tions; monitoring; water.quality; physical properties; chemical prop- 
erties; mathematical models; rivers; illinois. 

71519 Wastewater Research Program and Project Management. 
Bishop, 0. (EPA, Municipal Environmental Research Lab., 26 W. 
St. Clair St., Cincinnati, OH, 45268). Project nuinber:'C821A-0130. 
Supported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Muniiipal Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives of the program are to develop and demon- 
strate new and improved technology to control, treat, and/or pre- 
vent a wide variety of pollutants, including the wastewaters from 
sanitary sewage, storm and combined sewer flows, and runoff and 
industrial wastewaters discharged into municipal sewers. This pro- 
gram, implemented by the Wastewater Research Division, uses 
contracts, grants and interagency agreements to accomplish its mis- 
sion. Approximately one-third of the program's intramural resources 
is devoted to in-house research. The remaining two-thirds is used for 
extramural project management and supporting program manage- 
ment. This data sheet represents the project and program manage- 
ment effort. In addition to the project officer complement, it sup- 
ports the Branch, Division, and OD MERL staffs; approximately 
10% of total in-house resources are devoted to technical assistance. 
Results of the management effort can be found in the technical 
outputs of the Wastewater Research Program. 
Keywords: waste water; sewage; water pollution; industrial.wastes; 
management; research programs; municipal wastes. 

71520 Thermoradiation Treatment of Sewage Sludge using Reac- 
tor Waste Fission Products. Sivinski, H.D. (Department of Energy, 
Albuquerque Operations OMice, Albuqerque, NM). Project number: 
C821B-01TA28. Contract: D5-0675. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Municipal Environmen- 
tal Research Lab. Funding: EPA-$30,000. 
Related energy source: nuclear fission(50); conservation(50) R and D 
cateaories: Environmental transoort and conversion of oollutants. 

- The objective of the resiarch program is to constrtictively 
couple two environmental problems, disinfection and treatment of 
sewage sludge and disposal of nuclear waste materials. Successful 
coupling could lead to a mutually beneficial solution, the utilization 
of nuclear waste products in the disinfection and treatment of 
municipal sludges. Gamma irradiation tests, using Cs 137 and Co 60, 
have been conducted on liquid sewage sludges, sludge cake, sludge 
compost, and dried sludges in batch and small bench scale dynamic 
test systems. Thermoradiated sewage sludges have also been fed to 
grazing animals as a food supplement, as a soil amendment and range 
supplement in experimental studies by New Mexico State University. 
Costhenefit studies have been conducted by Battelle Pacific North- 
west Labs. and Arthur D. Little Co., in conjunction with Sandia 
Laboratories. Health risk studies are also being conducted for HERL 
by BDM Corp. Irradiation at ambient temperatures at 1 mrad (or less 
at elevated temperatures) are effective in eliminating pathogenic 
organisms in sewage sludges. Thermoradiated undigested sewage 
sludge shows promise as a food supplement for grazing animals. 
Thermoradiated sewage sludge shows promise for soil amendment. 
Cost studies favor the use of gamma irradiation for disinfecting 
sludge cake (dewatered sludge), sludge compost, and dried sludge. 
Based on prior test results, a pilot scale irradiator (8 tons/day) was 
constructed. Emphasis in F Y  1979 will be on investigating disinfec- 
tion of sludge cake, sludge compost, and dried sludges with this pilot 
unit. 
Keywords: sewage sludge; municipalwastes; disinfectants; radiosteri- 
lization; waste product utilization; radioactive wastes; gamma radi- 
ation; cobalt 60; cesium 137; liquid,wastes; pilot plants. 



ENVIRONMENTAL PROTECTION AGENCY 

' 71521 - Technical, Environmental and Economic Co-Disposal 
System Research Evaluation. Boo, B. (Western Lake Superior Sani- 
tary District, 325 Lake Avenue South, Duluth, MN, 55802). Project 
number: C821B-01TB13. Contract: R806144-01. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Municipal 
Environmental Research Lab. Funding: EPA-$200,000. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective is to evaluate the first fluidized bed municipal 
wastewater sludge incinerator that will use refuse-derived fuel in- 
stead of fossil fuels to burn the sludge. The plant is expected to be in 
o eration by May 1979, when the evaluation can be started. 
dywords: economics; environmental effects; sewage sludge; solid 
wastes; combustion; waste disposal; energy consumption; feasibility 
studies: combustors: evaluation. 

Supported by: Environmental Protection Agency, Cincinnati, OH 
' 

(USA). Municipal Environmental Research Lab. Funding: EPA- 
$30,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective is the documentation of the impact of existing 
land application practices on the metals content of the soils and the 
quality of the crop produced. Samples of the current sewage sludge, 
sewage slud e amended soils, control soils, and crops produced on 
the systems fave been sampled and are being analyzed. Information 
on the length of time the site has been used, amount of sludge 
applied/unit time, kinds of records kept, and methods of application 
has been accumulated. At selected sites field plots will be established 
on control and sewage sludge amended soils. Analysis of soil profiles 
from soils receiving sewage sludge for up to 35 years as compared to 
control soil profil& indicate no aownward mocement or accumula- 

71522 Determine the Effect of Temperature and Oxidizing Con- tion in lower horizons of Zn, Cd, Cu, Ni, or Pb. The concentration 
ditions on Metals and Particulates When Sludge is Thermally De- of these metals in plant tissue is a function of site conditions as well 
stroyed. Wall, H.O. (EPA, Environmental Research Lab., 5555 . as amounts of metals in the soil. 
Ridge Avr., Cincinnati, OH, 45268). Project number: C821B- Keywords: ground release; land use; crops; metals; soils; sorptive 
01TB14. Supported by: Environmental Protection Agency, Cincin- properties; solubility; sewage sludge; productivity; plant gruwt11; 
nati, OH (USA). Municipal Environmental Research Lab. Funding: zinc; cadmium; copper; nickel; lead; biological accumulation. 
C D A  
L. n. 

Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The particulate emissions and ash composition of .sludge 
heated in a small furnace will be deterinined. Sludge will be heated 
to temperatures ranging from 650 degrees C to 980 degrees C in a 
laboratory scale furnace. Separate tests using air arid nitrogen will be 
conducted. The air and gas 'leaving the furnace will be captbred in 
an impinger train containing water. Impinger water. and ash will be . 
analyzed for metals. 
Keywords: temperature effects; sludges; emission; particles; ashes; 
chemical comoosition: hieh temoerature: gaseous wastes. 

71523 Effect of Soil Properties and Previous Metal Additions on 
the Solubility of Metals. Ryan, J.A. (EPA, Municipal Environmental 
Research Lab., 26 W. St. Clair Street, Cincinnati, OH, 45268). 
Project number: C821B-01TC03. Supported by: Environmental Pro- 
tection Agency, Cincinnati. OH (USA). Municipal Environmental 
Research Lab. Funding: EPA-$30,000. - 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives are to determine the effect of soil properties 
on the solubility (plant availability) of selected heavy metals (Cd, 
Cu, Zn, Ni; Pb), and to determine the effect of previous metal 
additions upon the solubility of current metal additions. Matched 
pairs of soil samples from control and sludge amended soils are being 
collected. The samples will be utilized in metal fractionation and 
greenhouse experiments. 
Keywords: soils; metals; solubility; sorptive properties; sludges; 
greenhouses; soil chemistry; soil mechanics; ground release; feasibil- 
ity studies; recycling; waste product utilization. 

71524 Beneficial Use of Sludge as a Fertilizer and Soil Condition- 
er on Agricultural Land. Larson, W.E. (Univ. of Minnesota, Agron- 
omy Building, Room 316, St. Paul, MN). Project number: C821B- 
01TC14. Contract: D8-0058. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Municipal Environmental Research 
Lab. Funding: EPA-$150,000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective is to identify safe, efficient, practical methods 
of applying sewage sludge to land in harmony with agricultural 
usage while controlling pollution of surface and groundwatcr by a 
program of soil and water management. A 40-acre watershed has 
been prepared with terraces, underdrains, and other conservation 
practices. Subwatersheds with various management systems are 
being compared to identify land management appropriate for sludge 
application sites. Corn silage grown on sludge-treatment fields will 
be fed to milk goats and lambs. Milk from the goats and tissues from 
the lambs will be analyzed to determine changes in codcentrations of 
metals, etc., caused by using sludge on land. The health and efficien- 
cy of the animals will also be determined. Sludge addition to corn 
and grassland has produced good yields that are not significantly 
different from yields of fertilized control plots. Thirty-nine metric 
tons/hectare of corn and 43 mt/ha on grass of low Cd sludge have 
not increased Cd in corn grain. Effects of winter application of 
sludge on runoff water quality were negligible in 1978. No measurea- 
ble effects on goats or their milk or on lambs have been detected 
from feeding. 
Keywords: sludges; waste product utilization; fertilizers; economics; 
soils; agriculture; water pollution control; soil conservation; ground 
release; health hazards; biological effects; soil chemistry; soil me- 
chanics. 

71525 Studies of Existing Land Application Systems. Ryan, J.A. 
(EPA, Municipal Environmental Research Lab., 26 W. St. Clair 
Street, Cincinnati, OH, 45268). Project number: C821B-01TC02. 

71526 Demonstrate/Evaluate Reclamation, Stabilization and 
Erosion Control of Strip-Mined Land for Agricultural Use with Mu- 
nicipal Sewage. Sopper, W. (Pennsylvania State Univ., 102 Ferguson 
Bldg., University Park, PA, 16802). Project number: C821B- 
01TC15. Contract: S804511. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Municipal Environmental Re- 
search Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objectives are: (1) to determine the feasibility of using 
municipal sewage sludge to reclaim and vegetate land disturbed by 
mining'activitiei; (2) t o  evaluate methods f6r the processing, trans- 
portation, spreading and incorporation of the sludge into the land; 
(3) to demonstrate application rates that will maximize benefits to 
soils, improve water quality, and make lands agriculturally produc- 
tive; (4) to evaluate the effect of varied sludge applications on 
vegetation establishment and growth (grass, legume and tree spe- 
cies), including folier analysis to determine nutrient uptake and 
potential heavy metal toxicity; (5) to evaluate the effect of the sludge 
applications on the chemical quality of percolating recharge water; 
(6) to determine the degree of site amelioration resulting from the 
sludge application by monitoring physical and chemical changes of 
the surface spoil or refuse material; and (7) to evaluate the effect of 
the sludge application on the quality of the groundwater and/or the 
quality of the nearest receiving stream and/or surface water runoff 
by a monitoring program. Previously unrevegetated strongly acid 
spoils have been revegetated with sludge applied at rates varying 
from 3 to 82 dry tons per acre. Sludge was applied as a liquid and 
dewatered. Preliminary analyses have not indicated environmental 
pollution of soil, surface or groundwater, or of vegetation from 
sludge application. 
Keywords: land reclamation; surface mining; erosion; municipal 
wastes; sewage; stabilization; erosion; land pollution control; soils; 
water quality; sludges; monitoring; ground water; revegetation. 

71527 Heavy Metal Bioavailability in Sludge-Amended Soils. 
Keeney, D.R. (University of Wisconsin, Dept. of Soil Science, 
Agriculture Hall, Madison, WI, 53706). Project number: C82IB- 
01TC25. Contract: R804614. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Municipal Environmental Re- 
search Lab. Funding: EPA-$85,000. 
Related energy sollrce: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives are to: evaluate soil and sewage sludge factors 
which affect plant uptake of heavy metals (cadmium, zinc, copper 
and nickel); elucidate mechanisms of sorption and release of these 
metals in sludge-amended soils; and develop laboratory methods of 
determining heavy metal bioavailability. Greenhouse and field trials 
are being conducted to evaluate plant uptake of metals. Laboratory 
research using chelating resins and isotopes are being conducted to 
evaluate retention mechanisms and develop laboratory tests. Green- 
house experiments utilizing sludges and soils as major variables 
indicate that sludge is the more dominant variable in determining Cd 
bioavailability. From field experiments on a sand and a silt loam 
there appear to be relatively greater increases in the concentration of 
Cd and Mn in corn grown on the sand, whereas for Zn the reverse is 
true. Samples of earthworms and their casts collected from field 
plots indicate that earthworms efficiently accumulate Cd or that it is 
preferentially associated with the material ingested by earthworms. 
Keywords: metals; solubility; soil chemistry; ground release; waste 
product utilization; health hazards; root absorption; food chains; 
greenhouses; cadmium; zinc; copper; nickel; intestinal absorption; 
metabolism. 

71528 Data Base Location and Evaluation for Heavy Metals 
Discharge into Municipal Wastewater Collection and Treatment Sys- 
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terns. Minear, R.A. (University of Tennessee, Dept. of Civil Engi- 
neering, W. Cumberland Avenue SW, Knoxville, TN, 37916). Proj- 
ect number: C821B-05AE01. Contract: R805606-01. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Munici- 
pal Environmental Research Lab. Funding: EPA-$94,000. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives are to locate, survey, tabulate and generally 
evaluate the data bases available that relate to assessment of relative 
source contribution of heavy metals to publicly owned wastewater 
treatment systems. The project will be conducted in two phases. 
Phase I will be directed at an intensive and comprehensive search 

, for data bases resulting in tabulation according to geographical 
location, population, and industrialization classification and ex- 
pressed in terms of extent of data'base existence. Phase I1 will be 
directed at qualification of data base usefulness in terms of inclusive- 
ness, quantity of data, quality of data and ability to assess total metal 
dynamics in a given system. Visits have been made to collect data 
from 58 of the 121 POTW laboratories having influent metals 
analysis programs. Completion of visits is expected by May 1, 1979. 
A computer data storage format has been worked out and raw data 
entry is in progress. The grantee received approximately 50% return 
on requests for metals data from 293 cities previously identified as 
having metals data, but much of the information was In the form of 
monthly or yearly averages. A number of the plants with significant 
data sets will be visited or otherwise contacted to insure data 
acquis~t~on. 
Keywords: metals; municipal wastes; water treatment plants; environ- 
mental impacts; ecological concentration. 

71529 Removal of Toxic Substances by Physical-Chemical Proc- 
esses. Westrick, J.J. (EPA, Municipal Environmental Research Lab., 
P C Treatment Section, 5555 Ridge Avenue, Cincinnati, OH, 45268). 
Project number: C82lB-5TAI02. Supported by: Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Municipal Environmental 
Research Lab. Funding: EPA-$60,000. 
Related energy. source: Coal(5O); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective is to examine the removability of toxic sub- 
stances from municipal wastewaters by physical-chemical processes 
and also by conventional process. Laboratory and pilot scale data on 
model compound removal indicate potential for real-world treatabi- 
lity. Laboratory carbon adsorption equilibrium tests are performed 
on clean solutions of toxic organics. Continuous flow pilot plants are 
used to measure removal of toxic compounds in wastewater by 
various treatment processes and p:ocess combinations. The results of 
equilibrium tests on 50 organic compounds have been collected in a 
manual and made available to the public. Pilot plant removability 
data on five specific organic compounds have been collected and 
will be published. Eight more organic compounds will be studied in 
the pilot plant. Completion of the data collection on these eight 
compounds is expected in May 1979. All results will be published. 
Keywords: toxicity; copper; toxic materials; organic compounds; 
separation processes; removal; lead; mercury; cadmium; carbon tet- 
rachloride; nitrobenzene; phthalates; water pollution control. 

71530 Research on Ozone Contacting Devices. Venosa, A. 
(EPA, Office of Research and Development, Municipal Environ- 
mental Research, 26 West St. Clair Street, Cincinnati, OH, 45268). 
Project number: C822B-03TA02. Supported by: Environmental Pro- 
tection Agency, Cincinnati, OH (USA). Municipal Environmental 
Research Lab. Funding: EPA-$180,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

Pilot plant development work on ozone disinfection to pro- 
vide an environmentally safe and cost effective alternative to chlo- 
rine for achieving water quality standards is being conducted. The 
objective is to develop the most cost-effective gas-liquid contractor 
for achieving desired bacteriological reductions in wastewater and 
optimum ozone utilization. Work involves a comparative study of a 
minimum of five different contacting devices in parallel on the same 
wastewater effluent. Interim reports will be published to announce 
the findings from each phase of the study. A comprehensive final 
report with specific design guidelines will be prepared at termination 
of the study. Five contactors have been evaluated: jet scrubber (JS), 
packed column (PC), positive pressure injector (PPI), bubble diffuser 
(BD), and turbine reactor (TR). The BD has been found to be 
s~gnlficantly superior to all other contactors with respect to mass 
transfer efficiency and coliform reduction efficiency. Filtration ap- 
pears to be necessary for ozone disinfection to be reliable. 
Keywords: ozone; disinfectants; water quality; infectivity; bacteria; 
pilot plants; waste water; chlorination; chemical properties; sewage; 
narazites. 

tection Agency, Cincinnati, OH (USA). Municipal Environmental 
Research Lab. Funding: EPA-$4,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

Fundamental adsorption and colloid stability theory, physico- 
chemical and mass transport concepts, and economic considerations 
will be employed to select optimum solids and conditions for an 
adsorption-denaturation virus removal process to be used in water 
treatment or wastewater treatment operations. Apparent free ener- 
gies of adsorption of 3H, 14C labeled poliovirus Type 1 will be 
measured by batch experiments on solid phases expected to have 
high total adsorption potentials. These values will be compared to 
those previously measured on low reactivity solids such as alpha 
Si02. Denaturation will be evaluated by looking at ratios of infectiv- 
ity to counts per minute in unadsorbed and desorbed virus prepara- 
tions and by using rate zonal sedimentation analysis to check for 
viral degradation products. A bench scale adsorption-filtration proc- 
ess will be designed to accommodate solid phases which appear to 
have the best overall applicability. This process will be tested with 
poliovirus Type 1 using dechlorinated tap water and secondary 
emuent, under sterile and non-sterile conditions. Metals and metal 
oxide surfaces tested included Si02, Fe203, MnO2, A1203, and Al 
metal. The Al metal (filin s) proved to be the best virus adsorber. 
Viruses were'not only tig%tly adsorped to the A1 filings, but also 
were degraded by denaturation of the protein coat. The mechanism 
of adsorption was a combination of double layer interaction and Van 
der Waals forces. The draft final report has been submitted and is 
being edited now. Grant close-out procedures have been initiated. 
Keywords: viruses; absorption; colloids; decontamination; infectivity; 
economics; waste water; hcalth hazards; recycling; removal. . 

71532 Guidelines for Implementing a Program for the Reuse of 
Municipal Wastewater Effluents. Woodward, R.L. (Camp Dresser 
and McKee, Inc., 1 Center Plaza, Boston, MA, 02108). Project 
number: C822B-04T14. Contract: 68-03-2686. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Municipal Envi- 
ronmental Research Lab. Funding: EPA-$63,000. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective is to prepare a guideline for municipalities that 
details a technique for implementing the reuse of municipal 
wastewater for non-potable purposes. The guideline will include: (1) 
locating sources of reusable wastewater; (2) locating potential users; 
(3) determining transport methods, costs, etc.; (4) entering into 
agreements with potential users; (5) determining present water usage 
and associated costs; (6) determining reclaimed water quality re- 
quirements and additional treatment needs; (7) identifying health 
and/or other agencies that should be consulted; (8) identifying 
sources of potential financing; and (9) identifying social, legal, politi- 
cal, or other aspects that affect implementation of a viable reuse 
program. 
Keywords: recycling; municipal wastes; waste water; ground release; 
biological effects; decision making; feasibility studies; sociology; 
economics. 

71533 Removal of Organics Using Oxidants. Love, O.T. (EPA, 
Municipal Environmental Research Lab., Water Supply Research 
Division, 26 W. St. Clair Street, Cincinnati, OH, 45268). Project 
number: C824A-SlT026. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Municipal Environmental Research 
Lab. Funding: EPA-$29,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives of this project are to study the use of oxidants 
(principally ozone and chlorine dioxide) to remove or reduce the 
concentrations of general organic parameters and specific organic 
compounds in drinking water and to identify the oxidation products 
resulting from the use of such oxidants. Both bench and pilot-scale 
research are being used to achieve the project's objectives. T o  date, 
the ability of both ozone and chlorine and dioxide to remove 
trihalomethanes and/or their precursors has been studied and report- 
ed. Current efforts involve the use of ozone in combination with a 
granular activated carbon filter to promote increased bed life for the 
removal of total organic carbon and trihalomethane formation po- 
tential from drinking water. Hydrogen peroxide is also being evalu- 
ated in combination with granular activated carbon. 
Keywords: removal; oxidation; ozone; chlorine oxides; drinking 
water; purification; organic compounds; hydrogen peroxide. 

71534 Development of Microwave Plasma Detoxification Process 
for Hazardous Wastes. Hertzler, B.L. (Lockheed Missiles and Space 
Co., Palo Alto, CA). Project number: C8214A-S 4T05. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Munici- 
val Environmental Research Lab. Fundine: EPA. 
'Related energy source: general science~00) R and D categories: 

71531 Application of Adsorption Theory Towards Virus Decon- Physical/chemical mechanisms of pollutant interactions. 
tamination. Parks, G.A. (Stanford University, Department of Ap- The objective is to develop the MWP process for destruc- 
plied Earth Science, Stanford, CA, 94305). Project number: C822B- tion/detoxification of very hazardous wastes which cannot be safely 
03TA14. Contract: R805016-01. Supported by: Environmental Pro- handled with more conventional methods. The process development 
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and laboratory demonstration through about 10 to 30 Ibsh  is ?ought. 
A plasma is generated in an oxygen stream by using a 2450 mega- 
hertz power source into which hazardous wastes are added. The 
plasma creates high temperature reactions in a quartz reactor tube, 
and tht: effluent is quenchcd and analyzr-d for completeness of 
reaction. Excellent results have been obtained with gases and some 
liquids at 5 to 10 Ib/h rates and in some instances up to 20 I b h .  
However, higher flow rates with liquids and solids are a problem 
which may only be solved by going to a 915 megahertz source for 
which larger equipment is available commercially. The R and D 
effort required to go further with this technology is being evaluated 
in comparison to the potential field application. 
Keywords: hazardous materials; tox~c materials; microwave equip- 
ment; waste disposal; plasma; feasibility studies; industrial wastes. 

71535 Granular Activated Carbon Studies. Brodtmann, N.V. 
(Jefferson Water Dept., Jefferson, LA). Project number: C824A- 
01T41. Supported by: Environmental Protection Agency, Cincin- 
nati, OH (USA). Municipal Environmental Research Lab. Funding: 
F P A  --. -. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

Because of growing public concern over the occurrence of 
trace amounts of various organic chemicals in the area potable water 
supply, the Jefferson Parish Water Department has recognized the 
need for a more efficient and reliable treatment process designed to 
remove such contaminants. The Mississippi River is the so!e raw 
source available to Jefferson Parish water system. Therefore, since 
the use of another less polluted source is impossible, the department 
is faced only with seeking out new methods for removal of trace 
levels of organic contaminants. One such method offers the.most 
promise of effecting trace organic compound removal. It is the use 
of granular activated carbon (GAC) filtration. GAC filtration will be 
thoroughly studied in quantitative terms and in terms of cost effec- 
tiveness during the course of this study. Performance of filter/ 
adsorbers compared to adsorbers has been completed. A preliminary 
comparison of pilot carbon column with full-scale carbon bed per- 
formance indicates a good correlation between the units for most 
parameters investigated to date which inlude TOC, THMFP, RFM, 
chloroform, and 1,2 dichloroethane. 
Keywords: activated carbon; drinking water; water treatment; water 
resources; mississippi river; organic compounds; trace amounts; fil- 
tration; sorptive properties; adsorption. 

71536 Removing Organic Contaminants from Drinking Water: A 
Pilot Plant Study. Wood, P.R. (Dade County, Dept. of Public 
Health, Miami, FL). Project number: C824A-01T42. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Munici- 
pal Environmental Research Lab. Funding: EPA. 
Related energy source: general science(l00) R and D categories: 
Henlth effects assessments. 

This project includes a 100 gpm pilot plant study to devise 
feasible and economic methodology for full scale plant removal of 
existing organic contaminants from ground water and/or prevention 
of the development of potential carcinogens in the public water 
supplies in Dade County, FL. The findings will also be applicable to 
other areas. Various types of granular activated carbon will be 
studied for effectiveness in removing precursor substances which 
react with chlorine to: (1) produce potential carcinogens, (2) remove 
existing contaminants present in the ground water, and (3) remove 
contaminants formed in the plant process. Optimum placement of 
carbon adsorbers, carbon life and regeneration, and the effects of 
ozone, ultraviolet light, and bacteria will be studied. In addition, 
lower cost methods of minimizing contaminants by coagulation and 
disinfection modifications will be studied. Investigation of four acti- 
vated carbons using parallel pilot columns has been completed. 
These carbons were compared for adsorption of TOC, THMFP, and 
halogenated and non-halogenated purgeables. Based on results from 
these comparisons a carbon was selected for the next phase of pilot 
column studies. 
Keywords: drinking water; water. treatment; pilot plants; organic 
compounds; ground water; florida; activated carbon; chlorine. 

71537 Prevention of Formation and/or Removal of Halogenated 
Organics Using Chlorine Dioxide and Granular Carbon. Mills, D.B. 
(Evansville City Government, Evansville, IN). Project number: 
C824A-01T43. Supported by: Environmental Protection Agency, 
Cincinnati, OH (USA). Municipal Environmental Research Lab. 
Funding: EPA. 
Related energV source: general science(100) R and D categories: . . 
Pollutant ch&acterizatioiand analysis. 

- 

A 100 gpm pilot plant will be used to evaluate various 
treatment schemes using chlorine and chlorine dioxide disinfection 
to compare resultant trihalomethane and other organic by-product 
formation. Removal efficiencies by granular activated carbon con- 
tactors of organic compounds existing in the raw water supply or 
formed during disinfection will also be evaluated. The project is. 
divided into two phases: phase 1 (optimization phase) consists of four 
short-term (2 to 3 week) runs using either chlorine or chlorine 

dioxide disinfection in conjunction with granular activated carbon to 
select a mode of operation for long-term (21 month) evaluation; and 
phase 2 (operating phase) will evaluate chlorine dioxide using virgin 
and subsequent regenerated granular activated carbon. Phase 1 has 
been completed with Phase 2 starting shortly whereby chlorine 
dioxide will be added after coagulation/settling aud at the clcarwell. 
Keywords: pilot plants; chlorine; chlorine oxides; halogenated alipha- 
tic hydrocarbons; water treatment; activated carbon; removal; drink- 
ing water; chemical reactions. 

71538 Removal of Trace O r ~ r r i c  Compounds by Biologically 
Activated Carbon. Guarino, C.F. (Philadelphia Water Dept., Phila- 
delphia, PA). Project number: C824A-01TS1. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Municipal Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Health effects assessments. 

National concern is focused on the presence of trace organic 
chemicals in surface water supplies and their potential health impacts 
on public drinking water. The Environmental Protection Agency 
has determined that granular activated carbon (GAC) is the best 
available treatment technology to date for treating water to remove 
a broad spectrum of organic contaminants. Active life of GAC, 
however, is somewhat limited, and the need for frequent regenera- 
tion with the associated loss of carbon is one of the significant cost 
burdens of the process. For this reason alternative methods of 
organic removal are currently under investigation. This proposal 
researches a promising treatment process which combines oxidation 
of macromolecules of organics by ozonation followed by adsorption 
and decomposition of these organics by biologically enhanced granu- 
lar activated carbon. The combined process called biologically acti- 
vated carbon (BAC) has shown promise in European plants when 
evaluated by surrogate organic measurements. The proposed re- 
search consists of bench scale and pilot scale studies to demonstrate 
the effectiveness of BAC in removing trace organics of health 
concern in the United States. An economic analysis will be conduct- 
ed to evaluate the cost effectiveness of BAC as compared to conven- 
tional GAC treatment. 
Keywords: organic compounds; trace amounts; activated carbon; 
surface waters; drinking water; health hazards; oxidation; ozone; 
sorptive properties; economic analysis; water treatment; chemical 
reactions. 

71539 Removal of Nitrate from Contaminated Water Supplies for 
Public Use. Cuter, G.A. (McFarland Mutual Water Co., 406 2nd 
Street, McFarland, CA, 93250). Project number: C824A-01T57. Con- 
tract: R805900-01. Supported by: Environmental Protection Agency, 
Cincinnati, OH (USA). Municipal Environmental Research Lab. 
Funding: EPA-$188,000. 
Related energy source: general science(100) R and D categories: 
Henlth effects assessments. 

The purpose of the proposed work is to objectively evaluate 
the general applicability of three treatment processes for removal of 
nitrate from public water supplies. The processes are ion exchange, 
reverse osmosis, and a combination process. The evaluation will 
consist of using laboratory size and field-test equipment to establish 
design criteria and operating experience useful for designing a full- 
scale plant of approximately 1 mgd capacity. Reverse osmosis and 
ion exchange equipment will be designed and assembled for the 
purpose of conducting a number of experiments and engineering 
tests to determine the technical and economic feasibility of well site 
treatment of water for nitrate and arsenic removal. Experiments will 
be conducted on natural and simulated waters. 
Keywords: nitrates; remnval; drinking water; contamination. 

71540 Demonstration of the Thermophilic Aerobic-Anaerobic Di- 
gestion Process at the City of Hagerstown. McGauhey, M.G. (Ha- 
gerstown City Department of Water Pollution, 1040 Frederick 
Street, Hagerstown, MD, 21740). Project number: C824B-SlTA49. 
Contract: S805823-01. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Municipal Environmental Research 
Lab. Funding: EPA-$332,000. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The Water Pollution Control Unit proposes to make available 
its anaerobic digesters and sludge handling facilities in a research 
study to improve sludge digestion and increase gas production. The 
unique feature of the research study' is the combining of an aerobic 
digester of new design with an existing anaerobic digester, operating 
both as a unit process. Raw sludge will be fed the aerobic digester, 
producing excess heat which can be used to heat the sludge digesting 
in the anaerobic digester. Several advantages will occur: shorter 
retention times, production of a pasteurized sludge, greater gas 
production, and the achievement of better stabilization of the sludge. 
The units are still under construction. 
Keywords: maryland; municipal wastes; anaerobic digestion; thermo- 
philic conditions; manpower; methane; production; aerobic diges- 
tion; disinfectants; viruses; parasites; waste water; water pollution 
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control; waste management; process control; optimization; demon- 
stration plants. 

71541 Preparation, Use and Cost of Densified Refuse-Derived 
Fuel (DRDF) as a Supplementary Fuel in Stoker Fired Boilers. Alter, 
H. (National Center for Resource Recovery,,l211 Connecticut 
Avenue North, Washington, DC, 20036). Project number: C827- 
CS253. Contract: R804150-01. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Municipal Environmental Re- 
search Lab. Funding: EPA-$36,000. 
Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

This research grant involves the study of the technical and 
economic aspects of preparing and using densified forms of munici- 
pal solid waste as a supplementary fuel in industrial and institutional 
stoker coal-fired boilers. Investigations are being conducted to estab- 
lish methodology for preparing densified refuse derived fuel 
(DRDF). Process and product characterizations are being developed 
to enable establishment of specifications for DRDF. Densification 
forms will include pellets, briquettes, and cubettes. Independent 
boiler burn tcsts and operations are being conducted in conjunction 
with this research to fully characterize the concept. A total of 1200 
to 1500 tons of pellet DRDF has been produced and combusted in 
stoker-fed boilers. Production rates were less than machine design 
capacity; die wear may have caused production problems after 1000 
tons. Excess moisture caused poor pellet formation. 
Keywords: refuse derived fuels; density; combustion properties; fabri- 
cation; cost; boiler fuel; economics; municipal wastes; solid wastes; 
specifications; pellets; briquets. 

71542 Field Test Evaluation of Shredders for Waste-to-Energy 
Systems. Bendersky, D. (Midwest Research Institute, Technoecono- 
mics Section, 425 Volker Blvd., Kansas City, MO, 64110). Project 
number: C827-CWTSIB. Contract: 68-03-2589. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Municipal 
Environmental Research Lab. Funding: EPA-$79,000. 
Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

The objective is to evaluate hammer wear, life, power charac- 
teristics, and overall MSW particle size performance of several types 
and brands of shredders for solid waste to improve state-of-the-art of 
understanding and selecting these machines. Several in-field service 
shredders were tested for electric draw, weight change with time, 
and other factors as well as measurements of size distribution and 
analysis of waste input and output streams. A report was made on 
the results of this study. One result was that the number of hammers 
used has a significant effect on the power required. Also data is 
available on each shredder design for comparison of types against 
each other. 
Keywords: solid wastes; waste product utilization; materials recov- 
ery; eeergy consumption; separation processes. 

71543 Engineering Design Considerations in Selecting Conveyors 
for Resource Recovery Systems. Campbell, J. (National Center for 
Resource Recovery, Inc., 1211 Connecticut Ave. NW, Washington, 
DC, 20036). Project number: C818A-55T24C. Contract: R806709-01. 
Supported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Municipal Environmental Research Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

The objective of this project is to develop engineering and 
scientific data to enable the proper design for conveyors and other 
materials handling equipment for processing municipal solid 'waste, 
especially for resource recovery. Test rigs will be set up with 
available equipment to systematically study, through experimenta- 
tion, the basic variables important in the materials handling of solid 
waste. Information will be used to supplement existing design data 
for conveyors used in other applications. 
Keywords: resource recovery facilities; design; conveyors; municipal 
wastes; solid wastes; materials handling equipment. 

71544 Determine Physical and Chemical Characteristics of Syn- 
thetic Asphalt Produced from Liquefaction of Sewage Sludge. Law, 
C.L. (Honolulu City and County Government, 650 S. King, City 
Hall, Honolulu, HI, 96813). Project number: C821B-SITB23. Con- 
tract: R806790. Supported by: Environmental Protection Agency, 
Cincinnati, OH (USA). Municipal Environmental Research Lab. 
Funding: EPA. 
Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

Sewage sludge will be converted into synthetic asphalt by 
thermochemical aqueous liqueraction. The physical and chemical 
properties of the synthetic asphalt with regard to application and 
durability will be determined. Samples of sewage sludge will be 
liquefied by addition of alkali and reaction at temperatures of 280 to 
360 degrees C. The liquid samples will be recovered and distilled, 
leaving a synthetic asphalt. This material will be examined as a 
replacement or extender for petroleum asphalt in road paving appli- 
cations. 

Keywords: sewage sludge; liquefaction; asphalts; physical properties; 
chemical properties; roads; pavements; thermochemical processes; 
synthesis. 

71545 Evaluation and Development of Temperature Control 
Strategies to Minimize Organic Matter Degradation in Static Pile 
Sewage Sludge Composting. Finstein, M.S. (Rutgers Univ., New 
Brunswick, NJ, 08903). Project number: C821B-SITB28. Contract: 
R806829-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Municipal Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

The main objective of this proposal is to demonstrate that the 
composting process can be hastened by using temperature control as 
a primary process control parameter. Benefits expected from the 
successful completion of this demonstration are: (a) more rapid 
stabilization, thereby decreasing space and facility requirements; (b) 
insuring a well-stablized end-product; and (c) minimizing the amount 
of process residue needing final disposition. The above objectives 
will be accomplished by evaluating various temperature control 
strategies while being mindful of the interrelatedness of temperature, 
moisture, and aeration. The field experiments will be performed at 
the Camden, New Jersey, treatment plant site using compost piles 
specifically operated for this research. 
Keywords: temperature control; sewage sludge; biodegradation; com- 
posting; optimization; waste processing; pilot plants; new jersey. 

71546 Treatability of Carcinogenic and Other Hazardous Organ- 
ic Compounds by Biodegradation and Activated Carbon Adsorption. 
Fochtman, E.G. (IIT Research Inst., 10 W. 35th St., Chicago, IL, 
60616). Project number: C822B-S5AE02. Contract: 2806559. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Municipal Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The research objective is to determine the capability of 
biological and physical-chemical processes to remove carcinogenic 
and other hazardous organic compounds from aqueous solution. 
Biodegradation will be investigated in continuous flow reactors on a 
laboratory scale, and activated carbon adsorption characteristics will 
be determined by isotherm testing of the selected compounds. Proto- 
cols for evaluation of treatability will be applied in a systematic 
manner for the compounds studied. 
Keywords: hazardous materials; carcinogens; biodegradation; water 
chemistry; water pollution; removal; water treatment. 

71547 Multiple Process Approach for Removal of Organic Sub- 
stances from Drinking Water. Brodtmann, N.V. (Jefferson Parish 
Water Dept., 3600 Jefferson Hwy., Jefferson, LA, 70121). Project 
number: C824A-SIT91. Contract: S806925-01. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Municipal 
Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The project will evaluate operational modes of granular acti- 
vated carbon contactors for organic removal, byproduct formation 
from oxonation, operational and maintenance costs and environmen- 
tal emissions from on-site carbon reactivation. The project involves 
construction and long tern: operation of a multi-modal, pilot and 
large scale granular activated carbon system designed specifically for 
removal of organic substances. Intensive analysis of the effluent of 
each process will provide definitive information regarding the fate of 
many organic and certain metal inorganics in addition to microbiolo- 
gical data. Operational experiences and cost data will be collected. 
Keywords: drinking water; water treatment; organic compounds; 
activated carbon; by-products; cost; sorptive properties; adsorption; 
pilot plants; environmental impacts. 

72000 Program Management of Technical Support for Renovated 
Water Program. Pahren, H.P. (EPA, Health Effects Research Lab., 
5555 Ridge Ave., Cincinnati, OH, 45268). Project number: D823B- 
001E. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The purpose of the research is the management of an extra- 
mural program on reuse of renovated wastewater for potable pur- 
poses. A final report was completed on direct and indirect reuse. 
Several projects were continued and several initiated. 
Keywords: waste water; drinking water; recycling; purification. 

72001 Organic and Organotin Compounds Leached from PVC 
and CPVC Water Pipes. Boettner, E.A. (Univ. of Michigan, Ann 
Arbor, MI, 48104). Project number: D823B-012C. Contract: 
R806275-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 



The objective is to determine whether organotin compounds 
are introduced into potable water supplies when using polyvinyl 
chloride and chlorinated polyvinyl chloride pipe containing tin 
compounds as stabilizers. A secondary objective is to determine 
what chemicals other than tin compounds are leached from such 
piping into the water supply. A two-step approach is being used. 
First, the analytical methodology, capable of determining the ex- 
tracted chemicals in their compound form at the levels at which they 
are expected to be present will be established. This methodology will 
then be incorporated in a system to determine the amounts of 
organotins and other compounds in water supplies using PVC and 
C P V C  piping. Accomplishments during the first three months of this 
effort include a literature search for appropriate methodology, com- 
munication with PVC and C P V C  and stabilizer formulators, prepa- 
ration of appropriate extracts of plastic samples, and characterization 
of five tin compounds used as stabilizers. 
Keywords: pvc; pipes; drinking water; leaching; tin compounds; 
organometallic compounds; quantitative chemical analysis; -water 
quality. 

72002 Tumor Initiating Potential of R O  and XAL) Concentrate 
Fractions from a Five-City Survey. Robinson, M. (EPA, 5555 Ridge 
Ave., Cincinnati, OH,  45268). Project number: D823B-013B. Sup- 
ported by: Environmental Protection' Agency, Cincinnati, O H  
(USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The  objective is to determine the tumor initiating potential of 
the R O  and X A D  concentrate fractions from a five-city survey 
(Miami, Ottumwa, Seattle, Philadelphia, and New Orleans) using the 
sencar mouse model. In this initiation/promotion study the concen- 
trates are given subcutaneously on the back of the skin tumor 
susceptible mice at 25 mg/kg three days a week for two weeks for a 
total dose of 150 mg/kg. T w o  weeks after the final dose of the 
concentrates the promoter applications are started. Phorbol myris- 
tate acetate is used as the promoter. It will be applied topically on 
the shaved area of the back of the mice three times a week for 30 
weeks. The dose of the promoter (PMA) is 1.0 microgram in 0.1 ml 
of acetone for each application. Endpoints are: number of tumors, 
number of tumor bearers, time to first tumor, time to 50% animals 
with tumors, and histology. After 16 weeks of promotion, there is a 
10% tumor incidence in the R O  treated an,imals for Miami and 
Ottumwa and the X A D  treated animals for Miami. There is an 8% 
tumor incidence in the XAD/New Orleans and the RO/New Or- . 
leans; 5% tumor incidence in the RO/Philadelphia, XAD/Ottumwa, 
and XAD/Philadelphia. The vehicle control group has 5% of mice 
with tumors. No significance can be made of the results yet. 
Keywords: mice; neoplasms; drinking water; testing; carcinogenesis; 
urban areas; subcutaneous injection. 

72003 Develop and Evaluate Methods for Isolation and Identifi- 
cation of Gastroenteritis Bnctcrin from Environmental and Clinical 
SAM. Ericksen, T.H. (EPA, 555 Ridge Ave., Cincinnati, OH, 
45268). Project number: D823B-014A. Supported by: Environmental 
Protection Agency, Cincinnati, O H  (USA). Health Effects Research 
Lab. Funding- EPA. 
Related energy source: general science(100) R and D categories: 
Health ~rotect ion,  safety,-and industrial hygiene. 

The research objective is to develop selective and differential 
methods for the isolation, detection, enumeration, and identification 
of pathogenic bacteria associated with outbreaks and endemic gas- 
troenteritis. Laboratory experiments involving modification of tem- 
perature, pH, concentration technics, nutrient type, and level will be 
performed. Specific agents to be investigated initially will be Cam- 
pylobacter, Yersinia, and enterotoxigenic F.. cnli. Draft protocols for 
isolation and detection of Salmonella, Shigella, Campylobacter, Yer- 
sina, and enterotoxigenic E. coli from water samples have been 
prepared. The protocols are undergoing review and will be used as a 
basis for studies under this task. 
Keywords: bacteria; purification; enteritis;. measuring methods; 
sample preparation. 

72004 Non-Confirming Virus Plaques from Samples. Brashear, 
D.A. (EPA, 5555 Ridge Ave., Cincinnati, OH, 45268). Project 
number: D823B-016A. Supported by: Environmental Protection 
Agency, Cincinnati, O H  (USA). Health Effects Research Lab. Fund- 
ing: EPA.  
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The research objective is to investigate the possible causes for 
the non-confirmation of apparent viral plaques produced from envi- 
ronmental samples. In order to determine the extent of this problem, 
a questionnaire was prepared covering pertinent aspects of tissue 
culture used, laboratory protocols for determining a .  viral plaque, 
and types of environmental samples studied. Analysis of replies will 
be used to formulate a cause for non-confirmation. Subsequently, 
tests will be performed to test any hypothesis as a basis for the 
phenomenon of non-confirmation. 
Keywords: plaque formation; viruses; tissue cultures; testing. 

72005 Effects of Halogenated Aromatic Hydrocarbons on the 
Metabolism of Foreign Organic Compounds. Carlson, G.P. (Purdue 
University, Dept. of Pharmacology and Toxicology, Life Sciences 
Bldg., West Lafayette, IN, 47907). Project number: D823B-0165. 
Contract: R805070-01. Supported by: Environmental Protection 
Agency, Cincinnati, O H  (USA). Health Effects Research Lab. Fund- 
ing: EPA. 
Related energy source: Coal(50); o,il and gas(5O) R and D categories: 
Environmental effects assessment. 

The  objective of this research is to determine what effects 
halogenated aromatic compounds have on the metabolism of foreign 
compounds. The project consists of eight different studies. Taken as 
a whole these studies, outlined below, will allow for an assessment of 
the hepatotoxicity, porphyrinogenicity and microsomal enzyme in- 
ducing capacity of a number of halogenated compounds. Studies 
include: (1) distribution and storage of 1,2,4-trichlorobenzene and 
1,2,4-tribromobenzene related to enhanced xenobiotic metabolism; 
(2) distribution and storage of PCBs related to enhanced xenobiotic 
metabolism; (3) metabolism of 1,2,4-tribromobenzene; (4) effect of 
1,2,4-tribromobenzene metabolites on xenobiotic metabolism; (5) 
effect of chlorinated and methylated benzoquinones on xenobiotic 
metabolism; (6) effect of halogenated benzenes on esterase activity; 
(7) porphyria induced by halogenated benzenes; and (8) effect of 
benzofurans on xenobiotic metabolism. Five of the eight studies 
under this project have been completed. 
Keywords: organic halogen compounds; metabolism; response modi- 
fying factors; aromatics; biochemical reaction kinetics; bromine com- 
pounds; toxicity; furans; liver; hydrocarbons. 

72006 Survival of Naturally Occurring Viruses in Environmental 
Samples. Brashear, D.A. (EPA, 5555 Ridge Ave., Cincinnati, OH,  
45268). Project number: D823B-917A. Supported by: Environmental 
Protection Agency, Cincinnati, O H  (USA). Health Effects Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The  research objective is to ascertain the extent o r  degree of 
survival of enteroviruses on land following sewage or sludge dispos- 
al. A land disposal site for activated sludge has been selected for the 
study. A longitudinal study of various time spans will be initiated in 
order to determine the rate of inactivation, varying with seasonal 
fluctuations of temperature, rainfall, and sunlight. Virus content of 
sludge is also expected to vary with the seasons. 
Keywords: viruses; survival curves; sewage sludge; groun'd disposal; 
seasonal variations. 

72007 ~et 'ect ion of Unculturable Enteric Viruses. Akin, E.W. 
(EPA, 5555 Ridge Avenue, Cincinnati, OH,  45268). Project number: 
D823B-018A. Supported by: Environmental Protection Agency, Cin- 
cinnati, O H  (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: general sc1ence(100) R and D categories: 
Health cffects nssessments. 

The  research objective is to detect in human specimens the 
viral etiological agents (and specific antibody) of waterborne gas- 
troenteritis and hevatitis A that cannot be cultivated, and thereby 
identified, in vitro. i'he approach is to  establish serological tests such 
as RIA, ELISA, and IEM, and then apply these tests to  specimen 
collected in HERL-sponsored waterborne outbreak investigations. 
IEM of rotavirus in infant diarrheal stools has been accomplished. 
Keywords: enteritis; hepatitis; man; viruses; detection; bioassay; blcod 
serum. 

72008 Methods for Concentrating Enteric Viruses. Williams, 
F.P. (EPA, 5555 Ridge Avenue, Cincinnati, OH, 45268). Project 
number: D823B-019A. Supported by: Environmental Protection 
Agency, Cincinnati, O H  (USA). Health Effects Research Lab. Fund- ' 

ing: EPA. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The  research objective is to devilop and evaluate methods for 
concentrating and detecting animal viruses in large volumes of 
water. Modifications to the tentative standard methodology o r  de- 
velopment of new methodology reported in the world literature are 
evaluated with an experimental design involving monodispersed 
virus, replicate samples, and large volumes of drinking water (100 to  
500 gal). Promising candidate methodologies will be field tested. A 
tentative standard method for drinking water was written and ap- 
pears in the 14th edition of Standard Methods. The method was 
based upon evaluation of candidate procedures and results have been 
published in peer reviewed literature. The  organic flocculation tech- 
nique has been found superior to glycine in certain instances. An in- 
sample bacteriophage'marker system for recovery efficiency has 
been evaluated. 
Keywords: viruses; detection; drinking water; evaluation; measuring 
methods. 

72009 Assay of the Capability of Six City Concentrates to Poten- 
tial Chloroform Hepatotoxicity. Bull, R.J. (EPA, 5555 Ridge 
Avenue, Cincinnati, OH, 45268). Project number: D823B-020B. Sup- 
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ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

. The objective of this study is to determine if the toxicity'of 
chloroform is potentiated by RC and NAD concentrate fractions 
from a 5-city survey using the Cd-l mouse. Alteration of the 
chloroform toxicity is to be determined by exposed Cd-l mice to the 
RO and XAD concentrates from Miami, Philadelphia, Ottumwa, 
Seattle, and New Orleans, ip, in emulphor for three daily injections 
totaling 300 mg/kg. On the fourth day animals were challenged with 
500 mg/kg chloroform and sacrificed two hours later. The chloro- 
form toxicity is measured by the depletion of glutathione in the liver. 
In addition to the chloroform toxicity, five other parameters will be 
looked at using the same dose level but without chloroform chal- 
lenge: sleep-time assay, cytochrome-P-450, cytochrome-C-reductase, 
and protein binding of 14ChC13. 
Keywords: chloroform; toxicity; mice; liver; synergism. 

72010 Retrospective Epidemiologic Study of Hepatitis A and 
Water Quality. Batik, D. (EPA, Cincinnati, OH, 45268). Project 
number: D823B-022A. Supported by: Environmental Protection 
Agency, Cincinnati, O H  (USA). Health Effects Research Lab. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Epidemiological studies. 

The research objective is to determine the existence of corre- 
lation between hepatitis A disease and drinking water source and 
quality. The approach is to conduct retrospective epidemiological 
studies in two areas of country where good hepatitis A case report- 
ing occurs. The initial study did not reveal an association between 
water quality and hepatitis A cases. 
Keywords: epidemiology; hepatitis; drinking water; water quality; 
correlations; public health. 

7201 1 Study of the Health Effects of Sodium in Drinking Water. 
Tuthill, R.W. (EPA, 5555 Ridge Avenue, Cincinnati, OH, 45268). 
Project number: D823B-023C. Supported by: Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Health Effects Research Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The objectives of the study are to replicate, under identical 
circumstances, a recent study reported from University of Massachu- 
setts, Amherst. In that study the distribution of blood pressure of 
school children in a high sodium community (108 ppM) was signifi- 
cantly upshifted when compared to the children of a low sodium 
community (8 ppM). The current study will compare two communi- 
ties with 22 and 376 ppM sodium, respectively, to replicate the 
earlier findings and to ascertain a possible dose response as a basis 
for a sodium drinking water standard. The blood pressure of 7th 
grade pupils will be taken by carefully standardized individuals in 
the schools of both communities. A 24-hour dietary diary, home 
water samples, and first morning urine samples will be obtained on a 
sub-set of approximately 100 children in each community and ana- 
lyzed for sodium and potassium. 
Keywords: sodium; diet; children; trace amounts; comparative evalu- 
ations; blood pressure; potassium; biological effects. 

72012 Study of Dental Effects in a Population Exposed to H20 
Fluoride Levels in Critical Zone. Smith, C.T. (Univ. of Texas, San 
Antonio, TX, 78284). Project number: D823B-024C. Contract: 
R806238-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

In the proposed study, information regarding mottling and 
discoloration of teeth will be compared to fluoride levels in the 
public water supplies of several communities. Volunteer participants 
will be recruited through public schools in eight communities having 
naturally occurring high fluoride levels. Students from grades 1 to 4 
(6 to 9.y of age) and whose families utilize water delivered by the 
community water system will serve as a source of volunteers.'An 
oral examination to determine level of mottling, discoloration of 
teeth and a DMFS survey will be administered to each participant 
and a urine sample will be collected for fluoride analysis. Informa- 
tion regarding personal and health background will be obtained with 
specially designed questionnaire forms. An opinion survey regarding 
perception of problems related to teeth mottling and discoloration 
will also be administered by use of a second questionnaire form. 
Data resulting from oral examinations, analyses of urine samples, 
background health and personal indicators, and opinions regarding 
the problems of mottling and discoloration will be compared to 
fluoride levels in the various community water supplies to determine 
the specific level of fluoride at which problems occur. 

72013 Assessment of Asbestos Exposure to U.S. Public from 
Drinking Water. Millette, J.R. (EPA, Office of Research and Devel- 
opment, Health Effects Research T.ah., 5555 Ridge Avenue, Cincin- 
nati, OH, 45268). Project number: D823B-031C. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, OH (USA). Health Ef- 
fects Research Lab. Funding: EPA-$30,000. 
Related energy source: Coal(5O); oil shale(50) R and D categories: 
Health effezts assessments. 

The purpose of this task is to gather information by in-house 
analyses of correspondence with other researchers on the extent of 
asbestos fiber in the drinking wajers of the United States. The output 
of this task will be an ORD research report which will list the 
asbestos data compiled by water supply and state and classified as to 
analyzing laboratory and type of analysis method used. Results to 
date include in-house analyses of nearly 500 samples and compilation 
of data on over 700 water supplies in 32 states. A computer data base 
of all available waterborne asbestos data has been initiated, and a 
report is being prepared. 
Keywords: asbestos; drinking water; qualitative chemical analysis; 
quantitative chemical analysis; water quality; usa; human popula- 
tlons; health hazards; data compilation. 

72014 Health Consequences of Benzene Contamination of Drink- 
ing Water. Miday, R. (EPA, 5555 Ridge Avenue, Cincinnati, OH, 
45268). Project number: D823B-032B. Suppurted by: Environmental 
Protection Agency, Cincinnati, OH (USA). Health Effects Research 
Lab. Funding: EPA. 
Related energy spurce: CoaI(100) R and D categories: Health effects 
assessments. 

' A small population (35) of persons exposed to well water 
contaminated with benzene (9 ppM) will be studied to determine the 
incidence of adverse health effects. Combined environmental, epide- 
miologic, and clinical pathological studies utilizing an appropriate 
unexposed control group will be used. 
Keywords: wells; ground water; benzene; trace amounts; biological 
effects; epidemiology; pathological changes; man; contamination. 

72015 Cancer Incidence in Relation to Asbestos in Drinking 
Water in the Puget Sound Region. Polissar, L. (Fred Hutchinson 
Cancer Research Center, 1102 Columbia St., Seattle, WA, 98104). 
Project number: D823B-038C. Contract: R805846-02. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Health 
Effects Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Health effects assessments. 

Cancer mortality and incidence data will be used to determine 
if there is an elevated cancer risk for those persons living in Puget 
Sound region with a high concentration of asbestos in the water 
supply. Data will include death certificates, incidence records from 
SEER population-based tumor registry, census tabulations, and 
water analyses. Statistical methods will include calculations of rates 
and relative risks. A case-control study will be undertaken. 
Keywords: asbestos; carcinogenesis; risk assessment; drinking water; 
mortality; stochastic processes; puget sound; washington; human 
populations. 

72016 lnvestigdion of Effects of ~ r o l o n ~ e d  Inhalation of Nickel- 
Enriched Fly Ash in Syrian Golden Hamsters. Wehner, A.P. (Battelle 
Pacific Northwest Lab., Department of Biology, P.O. Box 999, 
Richland, WA, 99352). Project number: D834-011. Contract: 68-03- 
2457. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Health Effects Research Lab. Funding: EPA-$28,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective of this study is to evaluate the toxicologic and 
carcinogenic effects of long-term inhalation exposure to fly ash 
enriched with nickel. By comparing enriched and non-enriched fly 
ash, it will be possible to assess the relative contribution of nickel to 
the toxicity and carcinogenicity of fly ash. The study is divided into 
three phases. During the 12 months of Phase I, fly ash enriched up to 
12% with nickel was produced and the respirable particle fraction 
collected. Methods of aerosolizing the fly ash were perfected. Acute 
and subacute toxicity studies were conducted during Phase 11. Phase 
I11 consists of lifetime exposure (20 months) of Syrian golden ham- 
sters to either nickel enriched or non-enriched fly ash. Two fly ash 
concentrations, 15 mg/cubic m and 75 mg/cubic m, are being used. 
Phases I and I1 have been completed. Two months exposure to fly 
ash concentration of approximately 18.5 mg/cubic m indicated that 
the subacute toxicity of both enriched and non-enriched fly ash was 
quite low. Phase I11 began in January 1978. Groups of animals will 
be sacrificed every 4 months up to 20 months. Body weights and 
spontaneous mortality have thus far not been greatly affected by fly 
ash inhalation. 
Keywords: fly ash; biological effects; nickel; inhalation; toxicity; 
chemical composition; quantity ratio; hamsters; mortality; epidemio- 
logy; males; pathological changes; biological models. 

~eywords: fluorides; biological emedts; human populations; tedh; 72017 Recovery of Asbestos Fibers from Baboon Tissues. Hallen- 
children; drinking water. beck, W.H. (Univ. of Illinois, Box 4348, Chicago, IL, 60680). Project 
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number: D823B-040C. Contract: R806256-01. Supported by: Environ- 
mental Protection Agency, Cincinnati, O H  (USA). Health Effects 
Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Biological effects of pollutants in experimental systems. 

The  research objective is to determine fiber size and distribu- 
tion of ingested asbestos fibers in lung, urine, and tissues which show 
the migratory pathway of fibers through the body. Juvenile baboons 
will be used for control and test. A concentrated suspension of 
chrysotile amphibole asbestos of the types found in drinking 
water will be used. Collection of urine and blood will be followed by 
sacrificing of the animals. The  following tissues will be examined for 
the presence of fibers: urine, blood, lung, pleura, urinary bladder, 
pancreas, and peritoneum. 
Keywords: apes; asbestos; ingestion; biological pathways; tissue distri- 
bution. 

72018 Co-carcinogenic Potential of Arsenic in Drinking Water. 
Shirachi, D.Y. (Univ. of the Pacific, 3601 Pacific, Stockton, CA,  
95204). Project number: D823B-WC. Contract: R804610-02. Sup- 
ported by: Environmental Protection Agency, Cincinnati, O H  
(USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Our principal objective is to determine if the link between 
arsenic and cancer could occur if arsenic were to act as a cocarcino- 
gen, concurrent with the biochemical cocarcinogenicity of the fol- 
lowing arsenic species. We have developed a method for quantita- 
tively measuring the four arsenic species which are commonly found 
in drinking water - arsenite (AS+3), arsenate (AS+5), methylar- 
senic acid (MA), and dimethylarsenic acid (DMA). With this new 
method we have been noting the changes A S + 3  and A S + 5  under- 
go when added to liver enzyme fractions. We have found that 
A S + 5  becomes methylated. We are presently mapping the metabol- 
ic route and reaction conditions required for methylation. During 
the first phase of method development we determined the cytotoxi- 
city of the above arsenic compounds and a known carcinogen, 
benzpyrene. These chemicals were tested separately and in combina- 
tion so appropriate concentrations were selected for the second o r  
cell transformation phase of the study. During this phase we are 
combining the benzpyrene (non-carcinogenic concentrations) with 
the above forms of arsenic (non-lethal concentrations) and observing 
if cell transformation occurs. In the third phase, we  will inject the 
transformed cells into athymic and/or dexamethasone treated mice 
to observe if tumorigenesis occurrs. 
Keywords: arsenic compounds; carcinogenesis; synergism; benzopyr- 
ene; metabolism; toxicity; liver; mice; oncogenic transformations. 

72019 Effect of Diesel Exhaust and Diesel Exhaust Components 
on Rat Lung Determined by the Alveolar Protein Accumulation in the 
Lung. Finelli, V. (University of Cincinnati, Department of Environ- 
mental Health, Eden and Bethesda Avenues, Cincinnati, OH,  45221). 
Project number: D815-014. Contract: 68-03-2637. Supported by: Envi- 
ronmental Protection Agency, Cincinnati, O H  (USA). Health Ef- 
fects Research Lab. Funding: EPA-$30,000. 
Related energy source: Coal(50);' oil and gas(50) R and D categories: 
Biological effects of pollutants in experimental systems. 

The  main goal of the proposed research is to assess the 
pulmonary effects of diesel exhaust emissions. More specifically, we  
wish to determine the relative toxicity of some components of diesel 
exhaust emissions such as sulfuric acid and sulfates. The  overall 
objective of this research is to assess the contribution of sulfuric acid 
mist on the toxicity of air pollutants. Regardless of the source of 
atmospheric sulfuric acid, be it the diesel enginc, thc catnlytic 
converter equippped automobile, o r  the emission of coal-fired power 
plants, we want to determine if increased levels of sulfuric acid add 
to the toxicity of airborne metal pollutants by changing these toxi- 
cants from the usually less soluble and ubiquitous metal oxides to the 
more soluble sulfates. The  increased solubility of metal sulfates as 
compared with their respective oxides is generally true for most of 
the metals of the periodic tables, especially for those metals which 
are abundant in the ambient atmosphere due to man-made pollution 
o r  to natural occurrence, e.g., Fe, Ni, Mn, Zn, Cd, Cu, Pb, etc. Some 
of these metals are known to be toxic to living organisms but the 
proposed study is necessary to elucidate whether the sulfate salts are 
more toxic than the corresponding oxides. The inhalation exposure 
condition specified includes exposure of rats to sulfuric acid, alumi- 
num sulfate and calcium sulfate. Levels of these compounds in the 
exposure chambers must not exceed 5 mg/cubic m and a substantial 
portion of the particles must be less than 0.1 micron in diameter. 
Exposure will last for 60 days. In the exposed rats immediately after 
termination of exposure, we will assess the following parameters: (1) 
determination of number, viability and morphology of PAM; (2) 
determination of extracellular lysozyme activity and total protein in 
the lung lavage; and (3) assessment of alveolar wall permeability to 
proteins. 
Keywords: diesel fuels; exhaust gases; combustion products; air pollu- 
tion; rats; lungs; proteins; pathological changes; health hazards; 

diesel engines; sulfates; sulfuric acid; automobiles; environmental 
impacts; toxicity; iron; nickel; manganese; zinc; cadmium; copper; 
lead. 

72020 Mechanisms of Intestinal Cadmium Absorption in Rats. 
Foulkes, E.C. (University of Cincinnati, Dept. of Environmental 
Health, Eden and Bethesda Avenues, Cincinnati, OH,  45221). Proj- 
ect number: D607-012. Contract: R805840-01. Supported by: Environ- 
mental Protection Agency, Cincinnati, O H  (USA). Health Effects 
Research Lab. Funding: EPA-$50,000. 
Related energy source: general science(100) R and D catcgories: 
Biological effects of pollutants in experimental systems. 

The main objective is to  provide information to help in the 
evaluation of potential risks from oral exposure to  cadmium. One 
specific aim is to determine whether or not the kinetics of the 
transport system for cadmium and calcium between the intestinal 
lumen and wall are competitive in nature. A second objective is to  
characterize cadmium transport variations between the duodenum, 
jejunum, and ileum. An attempt will be made to determine whether 
differences in activity can be attributed to change in vmax and/or 
km of the transport system. Intestinal absorption of cadmium in rats 
will be ascertained by using a preparation involving isolated seg- 
ments of duodenum, jejunum, and in situ under conditions of a 
steady-state single passage technique. For these studies cadmium 
tracer (109-Cd) is added to  the luminal perfusate together with a 
volume marker and disappearance of the label from the lumen is 
measured. Results to date are preliminary in nature, having spent a 
significant amount of time working out optimum conditions for 
measurement of cadmium transport out of the gut. Conclusions on 
cadmium transport thus far are that under experimental conditions, 
transport represents almost entirely uptake of cadmium by mucosal 
and submucosal portions of the gut wall, and, in addition, the work 
suggested that with high gut cadmium concentrations, cadmium 
saturates a membrane site rather than some intracellular site. 
Keywords: intestinal absorption; biochemical reaction kinetics; me- 
tabolism; cadmium; toxicity; diet; rats; physiology. 

72021 Chronic Toxicity and Carcinogenicity to Rats of Chloro- 
form in Drinking Water. Jorgenson, T .  (SRI International, 300 Ra- 
venswood Avenue, Menlo Park, CA, 94025). Project number: 
D614B-010F. Contract: 68-03-2616. Supported by: Environmental 
Protection Agency, Cincinnati, O H  (USA). Health Effects Research 
Lab. Funding: EPA.  
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

This study has been modified to  include a similar study using 
B6C3F1 mice. The numbers and dose levels have also been changed 
for the rats. Also the doses and numbers of animals per group will be 
based on linear extrapolation rather than the originally proposed 
Mandel--Bryan assumption. The dose levels of chloroform and 
number of animals have been set for the chronic rat and mouse 
studies. Phase I, the subchronic study, has been con~pleted, and thc 
final report on that is forthcoming from SRI. This will be included in 
the next update. The  project summary contained formulas, drawings, 
tables, o r  nonkeyable data which are not shown above. 
Keywords: toxicity; carcinogenesis; chloroform; drinking water; rats; 
water pollution; health hazards; pathological changes; biological 
models. 

72022 Comparative Assessment of Fly Ash from Western Versus 
Eastern Coals. Ulrich, C. (Huntingdon Research Center, Inc., Falls 
Rd. and Coppermine Terr., P.O. Box 527, Brooklandville, M D ,  
21022). Project number: D834-012. Contract: 68-03-2390. Supported 
by: Environmental Protection Agency, Cincinnati, O H  (USA). 
Health E f f e ~ ~ s  Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective of this study was to compare the relative 
toxicity of fly ash from electric power generating plants burning coal 
from eastern (Appalachian Region) versus western (Powder River) 
coal fields. Analysis of coal and fly ash will also be carried out to 
relate composition differences in toxicity. Rats, guinea pigs, and 
monkeys were exposed 9 months to either low (5 mg/cubic m), 
medium (7 mg/cubic m) o r  high (60 mg/cubic m) concentrations of 
fly ash from power plants burning either eastern or  western coal. 
Measurements included pulmonary function, clinical chemistry, he- 
matology, pulmonary histopathology, and tissue deposition. Prelimi- 
nary range finding studies were conducted in which animals were 
exposed up to 500 mg/cubic m fly ash for five weeks. No definite 
toxic effects were noted following the five week exposures. The  9 
month exposures have been completed and preliminary statistical 
analysis carried out. Some effects were noted. However, further 
statistical analysis is required before any definitive conclusions can 
be made. 
Keywords: fly ash; toxicity; rats; guinea pigs; macacus; inhalation. 

72023 Rapid Testing In Vivo of Chemicals for Carcinogenicity. 
Lombardi, B.; Shinozuka, H. (Univ. of Pittsburgh, 3550 Terrace 
Street, Pittsburgh, PA, 15261). Project number: D834-019. Supported 
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by: Environmental Protection Agency, Cincinnati, OH (USA). 
Health Effects Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

Under this grant the short-term initiation/promotion assay in 
rat liver for chemical carcinogens will be further developed and 
applied to environmental Sam les As part of the validation of this 
assay, the initiating potency o/va;ious known environmental chemi- 
cals will be determined. The carcinogenic potency of concentrated 
drinking water and other environmental samples supplied by the 
EPA will be tested in attempts to define the carcinogenic risk to man 
of water supply pollutants. The carcinogenic progression in rat liver 
resulting from administering an environmental carcinogen is promot- 
ed by dietary choline deficiency in order to accelerate the appear- 
ance of preneoplastic lesions. The appearance of neoplastic transfor- 
mation is determined by the induction of gamma glutamyl transfer- 
ase. 
Keywords: drinking water; biological effects; oncogenic transforma- 
tions; carcinogenesis; in vivo; bioassay; liver; rats. 

72024 Program Management of Health Effects from Aerosols. 
Pahren, H.R. (EPA, Health Effects Research Lab., 5555 Ridge 
Avenue, Cincinnati, OH, 45268). Project number: Dh07A-001A. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Health Effects Research Lab. Funding: EPA-$80,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to manage extramural program on health 
effects from aerosols from wastewater treatment. Results show little 
problem to date. 
Keywords: aerosols; health hazards; waste water; waste processing; 
particles. 

72025 Program Management of Health Effects Regarding Mu- 
nicipal Sludges. Pahren, H.R. (EPA, 5555 Ridge Avenue, Cincinnati, 
OH, 45268). Project number: D607A-001B. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Health Effects 
Research Lab. Funding: EPA. 
helated energy source: general science(100) R and D categories: 
Health effects assessments. 

The objective is to manage an extramural program on reuse 
of renovated sludge on agricultural lands. A number of new starts 
were accomplished and many others were continued. 
Keywords: waste water; ground disposal; sludges; uses; agriculture; 
biological effects. 

72026 Program Management of Health Effects Regarding 
Wastewater. Pahren, H.R. (EPA, Health Effects Research Lab., 5555 
Ridge Avenue, Cincinnati, OH, 45268). Project number: D607A- 
001C. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

The objective is to manage an extramural program on land 
application of treated wastewater an6 associated health effects. A 
number of new starts were accomplished and many others contin- 
ued. 
Keywords: waste water; biological effects; ground disposal. 

72027 Demonstration Program to Show Ohio Landowners and 
Municipalities Acceptable Systems for Applying Sludge on Land. 
Hamparian, V.V. (Ohio State University, Dept. of Medical Microbi- 
ology, 370 W. 9th Avenue, Columbus, OH, 43212). Project number: 
D607A-003B. Contract: S805189-01. Supported by: Environmental 
Protection Aaencv. Cincinnati. OH (USA). Health Effects Research . , 

Lab. ~ u n d i n ~ r ~ ~ ~ L $  150,000. . -  
Related energy source: general science(100) R and D categories: 
Health effects assessments. 

Health effects in humans and animals resulting from the 
application of municipal sewage sludge to farms in Ohio will be 
evaluated. Subjects covered include: (1) monitoring of pathogens in 
stools, sludge, and soil; (2) monitoring farm family health status and 
serology; (3) relating sludge virus to viral infections; (4) investigating 
viability of soil pathogens; (5) monitoring health status of farm 
animals; (6) monitoring trace element accumulation of cattle; (7) 
measuring parasite survival and infection rate of cattle; (8) monitor- 
ing animals for tuberculosis and Salmonella infection; and (9) moni- 
toring cadmium content in stools and relating that to cadmium 
intake. 
Keywords: ohio; municipal wastes; recycling; sludges; ground re- 
lease; waste processing; demonstration programs; waste product 
utilization; biological effects; soil chemistry; soil mechanics; agricul- 
ture; human populations; biological pathways; health hazards; para- 
sites; infectivity; tuberculosis; salmonella; viruses; water pollution 
control; solid wastes; ownership; cadmium; metabolism. 

72028 Virus--Soil Interactions. Fuhs, G.W. (Health Research, 
Inc., Empire State Plaza, Albany, NY, 12237). Project number: 
D607A-004C. Contract: R804743-02. Supported by: Environmental 

Protection Agency, Cincinnati, OH (USA). Health Effects Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The parameters affecting retention and inactivation of virus in 
soils will be further defined and evaluated. Guidelines for the predic- 
tion of virus pollution of groundwater and other drinking water 
from recharge will be developed as functions of virus and soil types, 
the composition of percolation medium, and a variety of organic 
components, coatings, and biological films. Viruses representative of 
the important basic types of animal viruses (glycoprotein-containing 
and icosahedral types) will be utilized in adsorption experiments of 
the batch and column types with radioactive measurements of la- 
beled viruses and tests for infectivity as indicators of virus movement 
and inactivation, respectively. Experiments will be conducted with 
pure reference minerals, reference minerals with organic coatings, 
biological films mostly consisting of bacterial exopolymer, and sterlle 
and natural soils of several characteristic types. A number of related 
factors such as adsorption to organic particulates prior to soil 
percolation and complex biological interactions will also be studied. 
Results indicate the interaction of radiolabeled poliovirus 2 with five 
soil substrates produced maximum adsorption under acidic condi- 
tions. Silt and mont~~io~.illonite exhibited the greatest adsorption with 
97% of viral infectivity lost in the range of pH 4 to 9. Based upon 
the experimental results, these substrates would remove poliovirus 
from water in the following order: montmorillonite, silt, sandy loam, 
Ottawa sand, then muck. 
Keywords: montmorillonite; sorptive properties; viruses; soils; 
ground water; water pollution; drinking water; tracer techniques; 
labelled compounds; silt; sand; monitoring; removal. 

72029 Symposium on Wastewater Aerosols. Pahren, H.R. (EPA, 
5555 Ridge Avenue, Cincinnati, OH. 45268). Project number: 
D607A-007B. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: general science(l00) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives of the research are to transfer technology 
from the EPA research program on the relationship between 
wastewater aerosols and disease and to assess the practical implica- 
tions. Plans are underway for an international symposium in Cincin- 
nati on September 19--21, 1979, bringing together the investigators 
of research projects to discuss their results and to assess the problem. 
Results to date indicate that the potential for disense is prcsent, but it 
is no significant problem. 
Keywords: technology transfer; us epa; research programs; waste 
water; meetings; diseases; biological effects. 

72030 Appraisal of Health Aspects of Land Application of 
Wastewater. Kowal, N.E. (EPA, 5555 Ridge Avenue, Cincinnati, 
OH, 45268). Project number: D607A-011A. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Health Effects 
Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective of the research is to prepare an assessment of 
the potential health effects of the land treatment of wastewater. The 
approach is to organize by agents of concern and routes of human 
exposure, select relevant information from recent literature, and 
synthesize into a health assessment. A revision is planned every 2 to 
3 years as new research results come in. To  date, the organization 
has been prepared and literature review has begun. 
Keywords: waste water; public health; land pollution; water pollu- 
tion; health hazards; ground disposal. 

72031 Fate of Organic Pollutants in a Wastewater Land Treat- 
ment System Using Lagoon Impoundment and Spray Irrigation. De- 
mirjian, Y.A. (Muskegon County, Dept of Public Works, 8301 White 
Rd., County Bldg., Muskegon, MI, 49442). Project number: D607A- 
013A. Contract: R805865-01. Supported by: Environmental Protec- 
tion Agency, Citlcilli~ati, OH (USA). Health Effects Kesearch Lab. 
Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

The research objectives are: (I) assessment of organic pollut- 
ants in wastewater using qualitative and quantitative analyses; (2) 
identification of organic compound variability along the treatment 
continuum; (3) development of local industry regulatory program; 
(4) study of effects of aeration cells, storage lagoons, and soil profile 
on the degradation of organics; (5) study of the fate of organics in 
the subsurface environment; (6) kinetic study of selected organic 
pollutants under impoundment conditions; and (7) determination of 
the effect of transmission of organics in wastewater. 
Keywords: organic compounds; waste water; chemical analysis; bio- 
degradation; waste processing; environmental effects; ground dispos- 
al. 

72032 Evaluation of the Health Risks Associated with the Treat- 
ment and Disposal of Municipal Wastewater and Sludge. Clark, C.S. 



(Univ. of Cincinnati, Eden and Bethesda Avenues, Cincinnati, OH, 
45221). Project number: D607A-013C. Contract: R805865-01. Sup- 
ported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Health Effects Research Lab. Funding: EPA. 
Relatcd cncrgy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

This three part study is intended io be the first phase of a 
long-term effort to prepare uidelines to minimize the health effects 
from the land application o f  municipal wastewater and sludges and 
from other treatment processes. Population groups to be considered 
are those occupationally exposed to all aspects of the waste-handling 
operations, those exposed by way of their living, working, or having 
recreational pursuits nearby, and those who consume or otherwise 
come into contact with any crops or other products of the treatment 
system. The first part consists of an evaluation of current informa- 
tion on the health risks utilizing existing reviews and assessments as 
well as supplemental' literature, search. This evaluation will also 
result in detailed plans for additional studies that are needed. A pilot 
study of workers 'exposed to heat dried municipal sewage sludgeathat 
is ultimately applied to the land comprises the second part of the 
project. Included in the pilot study is a determination of the chemi- 
cal and biological pro erties of the sludge and examination of the 
workers for possible efkcts of the sludge constituents. The third part 
is a cause of death study of former employees of a large wastewater 
treatment system to determine if any causes of death occur more 
frequently than expected. The results of this mortality study will be 
used to help define the need for additional research. 
Keywords: sewage sludge; ground disposal; health hazards; person- 
nel; public health; waste processing; man. 

72033 Reoviruses in Water Pollution Testing. Spendlove, R.S. 
(Utah State Univ., Office of Engineering, Room L50, Logan, UT, 
84321). Project number: D607A-015A. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Health Effects Research 
Lab. FundingrEP~.  
Related energy source: general science(100) R and D categories: 
Pollutant characterizationand analysis. 

The research obiectives are: (1) the development of a sensi- 
tive procedure for concentrating, isolating and aisaying infectious 
and ootentiallv infectious (enzyme enhanceable) reoviruses and rota- 
viruies from iaw sewage, ireaied sewage (effluents) and raw sludge; 
(2) determination of the occurrence (by using the above procedure) 
of reoviruses/rotaviruses in raw sewage, sewage effluents, sludge 
and feedlot runoff; and (3) comparison for the occurrence (concen- 
tration and frequency) of reoviruses/rotaviruses with the occurrence 
of human enteroviruses in sewage and sludge. The prolamine sulfate 
precipitation method will be used (and modified) to concentrate the 
viruses. The fluorescent antibody procedure and the plaque assay 
procedure will be used to compare various cell lines for reovirus and 
rotavirus recovery sensitivity. Enzyme activation techniques will be 
used to recover potentially infectious viruses. The developed proce- 
dures will then be used to evaluate the occurrence of these viruses in 
environmental samples. 
Keywords: viruses; purification; separation processes; sewage; sewage 
sludge; bioassay; water pollution. 

72034 Development of a Tissue-Selective In Vivo Bioassay for 
Environmental Agents Producing DNA Damage. Hart, R.W. (Ohio 
State Univ., 370 West 9th Avenue, Columbus, OH). Project number: 
D607B-002. Contract: R805337-02. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Health Effects Research 
Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Health effects assessments. 

The overall objective of this program is the development and 
quantitation of a rapid, inexpensive, tissue specific in vivo bioassay 
for DNA damage induced by environmental agents. Since most 
carcinogens and mutagens damage DNA in vivo, this assay is aimed 
at the direct detection and quantitation of such damage in nonradio- 
labelled DNA. By use of microanalytical chemical procedures being 
developed within this program, DNA damage can be detected using 
punch biopsies of as few as 4 x 10 to the 4th power cells at near 
sublethal levels of carcinogen exposure. Detection of DNA damage 
is being carried out by the application of a combination of techniques 
including: endonuclease sensitive site recognition, sucrose gradient 
sedimentation, agarose gel electrophoresis, and immunofluorescence. 
Quantitation is being accomplished by the use of 14C-labelled car- 
cinogens of high specific activity, direct measurement of radiola- 
belled carcinogen binding in vivo using Sephadex LH-20 chromato- 
graphy, high pressure liquid chromatography, and high resolution 
GC/MS. Prediction is being evaluated in the rodent system by 
standard histochemical and pathobiological procedures. Studies 
during the first year have indicated that the present direction is a 
rational approach to the fulfillment of our ultimate objective. 
Keywords: carcinogens; mutagens; bioassay; dna; ,genetic effects; in 
vivo; damage; strand breaks. 

72035 Investigation of the Use of Sperm as In Vivo Indicator of 
Genetic Damage from Chlorinated Hydrocarbons. Ford, J. (EPA, 

5555 Ridge Avenue, Cincinnati, OH, 45268). Project number: 
D607B-006. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The induction of abnormal sperm containing alterations in 
head morphology has been proposed as an assay for chemical 
carcinogens. The assay can also be used as a dose monitor for the 
testicular uptake of heritable mutagens and their activation. We are 
developing the assay to use with environmental samples. Mice and 
rats will be treated by sperm abnormality assay with known environ- 
mental mutagens in order to validate the assay. Environmental 
samples including drinking water concentrates and diesel emission 
will be tested. The sperm abnormality assay has been set up and mice 
are being exposed to diesel emission to be tested. 
Keywords: spermatozoa; carcinogens; genetic effects; oncogenic 
transformations; bioassay; mice; rats; mutagens; dose-response rela- 
tionships. 

72036 Development of Short-Term In Vivo Assays for Chemical 
Carcinogenesis. Ford, J. (EPA, 5555 Ridge Avenue, Cincinnati, OH, 
45268). Project number: D607B-008. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Health Effects Research 
Lab. FundingrEPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

A short-term in vivo test for chemical carcinogen is being 
developed in rat liver. This initiation/promotion assay will deter- 
mine the carcinogenic potency of environmental samples while 
taking into account pharmacokinetic parameters. The carcinogenic 
process is promoted with partial hepatectomy and phenobarbital. 
The induction of cellular transformation is determined by the focal 
indication of gamma glytamyl transferase as measured histochemical- 
ly. The adoptation of the procedure to other organs is also to be 
attempted. A short-term assay employing partial hepatectomy and 
phenobarbital has been developed in rat liver. The dose-response and 
temporal parameters of the assay have been determined for diethyl- 
nitrosamine. 
Keywords: rats; carcinogens; bioassay; liver; oncogenic transforma- 
tions; dose-response relationships; in vivo. 

72037 Chemistry of Renovated Wastewater. Chappell, W.R. 
(Univ. of Colorado, Arts and Sciences, Boulder, CO, 80302). Project 
number: D607D-013. Contract: R8065 17-01. Supported by: Environ- 
mental Protection Agency, Cincinnati, OH (USA). Health Effects 
Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The primary purpose of the proposed study is to develop 
concentration techniques for organics in treated and untreated 
wastewater. Chemical methods will be used to focus on the chemi- 
cals of greatest health concern. Samples of treated and untreated 
wastewater will be concentrated and fractionated by liquid chroma- 
tography. The various fractions will be intensively studied to deter- 
mine their chemical constituents. 
Keywords: waste water; liquid column chromatography; water treat- 
ment; water chemistry; chemical composition. 

72038 Development of Alkylate Hemoglobin as a Dose Monitor 
for Carcinogens. Chang, L. (EPA, 5555 Ridge Avenue, Cincinnati, 
OH, 45268). Project number: D629-007. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Health Effects Research 
Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this project is to determine whether the 
covalent binding of chemical carcinogens to hemoglobin can be used 
as a dose monitor for the systemic dose. The stability of the circulat- 
ing hemoglobin should result in a dose monitor capable of integrat- 
ing low level chronic exposure. This dose monitor, since it measures 
the formation of the active metabolite of carcinogens, should be 
applicable to the determination of species variation in metabolism 
and susceptibility of the carcinogen. The binding of orally adminis- 
tered carcinogens to hemoglobin will be determined in mice and rats. 
The dose and temporal relationships will also be determined. The 
isolation of various carcinogen adducts in hemoglobin will be per- 
formed by an amino acid analyzer and the sensitivity of the proce- 
dure for non-radiolabeled adduct determined. Finally we will deter- 
mine the formation of adducts resulting for environmental exposures 
to laboratory animals and humans. The binding parameters of dose 
and time have been determined for various carcinogens, i.e., ben- 
zene, benzo(a)pyrene, chloroform, etc., in rats. 
Keywords: carcinogens; adducts; chemical bonds; hemoglobin; bio- 
logical effects; dose-response relationships; ingestion; mice; rats; 
monitoring. 

72039 Inhalation Oncogenicity and Ocogenic Promotion Poten- 
tial of Diesel Exhaust Using Strain A Mice. Orthoefer, J. (EPA, 5555 
Ridge Avenue, Cincinnati, OH, 45268). Project number: D815-007. 
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Supported by: Environmental Protection Agency, Cincinnati, OH 
(USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to determine if diesel exhaust increases the 
lung tumor incidence in strain A mice. The animals are placed in a 
diesel exhaust contaminated atmosphere for approximately 9 months. 
After the exposure the animals are euthanized and the lung nodules 
(tumors) are counted. 
Keywords: diesel fuels; exhaust gases; mice; inhalation; neoplasms; 
carcinogenesis; lungs; biological effects. 

72040 Inhalation Incogenicity Test of Diesel Exhaust Using 
Hamsters. Orthoefer, J. (EPA, 5555 Ridge Avenue, Cincinnati, OH, 
45268). Project number: D815-008. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Health Effects Research 
Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

- 

Hamsters will be exposed to diesel exhaust contaminated 
atmospheres to determine if the incidence of cancer is increased. 
Lifetime studies of hamsters exposed to diesel exhaust will be under- 
taken to determine if the incidence of tumors will be affected by the 
exposure. 
Keywords: hamsters; diesel fuels; exhaust gases; biological effects; 
inhalation; neoplasms; carcinogenesis; lungs. 

72041 Comparative Oncogenicity Test of Diesel Soot and Other 
Environmental Materials. Orthoefer, J. (EPA, 5555 Ridge Avenue, 
Cincinnati, OH, 45268). Project number: D815-009. Supported by: 
Environmental Protection Agency, Cincinnati, OH (USA). Health 
Effects Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The research objective is to study the comparative oncogeni- 
city in strain A mice of diesel particulate material, coke oven 
emissions, cigarette smoke condensate and roofing tar particulates. 
Animals will be exposed to one of the above materials by intraperi- 
toneal injection. After 9 months animals will be killed and the 
pulmonary nodules (tumors) counted. Comparisons will be made for 
each group as to the relative potency. 
Keywords: diesel fuels; exhaust gases; particles; soot; bitumens; coal 
gas; coke ovens; tobacco smokes; lungs; mice; neoplasms; carcino- 
genesis; inhalation. 

72042 Chromosomal/Genetic Alteration in Animals Exposed by 
Inhalation of Diesel Exhaust. Orthoefer, J .  (EPA, Health Effects 
Research Lab., 5555 Ridge Avenue, Cincinnati, OH, 45268). Project 
number: D815-010. Supported by: Environmental Protection Agency, 
Cincinnati, OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective of this research is to determine if inhalation of 
diesel exhaust causes chromosomal aberrations in lung cells of ham- 

children and increased morbidity in adults. Ammonium sulfate is 
'much less toxic than sulfuric acid. The objectives of the present 
experiment are to determine the degree of neutralization of inhaled 
H2S04 aerosols by endogenous or exogenous ammonia and the 
effect of neutralization on toxicity and to estimate minimal levels of 
H2S04 required to alter pulmonary function with no ammonia 
present in the lung.  ale' beagle dogs will be exposed acutely to 
H2S04 aerosols (6 or 12 MG/cubic M) alone, and in combination 
with increased levels of either endogenous or exogenous ammonia. 
Inspired and expired sulfuric acid, ammonia. ammonium sulfate and 
ammonium bisulfate will be measured as well as a variety, of pulmon- 
ary function measurements designed to detect airway constricton. 
Methods for generating sulfuric acid, measuring sulfuric acid, ammo- 
nia, ammonium sulfate and bisulfate in the air and ammonia in the 
blood have been completed. Exposure of dogs is underway and will 
be completed by June 1979. 
Keywords: sulfuric acid; ammonia; biological effects; lungs; dogs; ph 
value; toxicity: air pollution; aerosols; inhalation. 

72045 ~ f f e c t .  of Diesel Exhaust on Resistance to.Microbial Infec- 
tion. Pepelko, W. (EPA, Health Effects Research Lab:, 5555 Ridge 
Avenue, Cincinnati, OH, 45268). Project number: D815-019. Support- 
ed by: Environmental Protection Agency, Cincinnati, OH (USA). 
Health Effects Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

T o  assess effects of exposure to mobile emissions or single 
pollutants on susceptibility to respiratory infection by pathogenic 
microbes, mice.are exposed to purified air or to test-pollutant atmos- 
phere, then exposed to atmosphere contairiing aerosolized culture of 
pathogenic microbe and observed for comparative mortality and 
morbidity. In recent initial study of automotive diesel exhaust diluted 
1 :14 and using streptococcal pathogen, susceptibility to infection was 
enhanced (greater mortality) in mice exposed to irradiated or non- 
irradiated exhaust for periods of 6 hrs or 2 weeks (20 h/d, 7 d/wk). 
Similar effects were reviously noted in mice exposed to catalytical- 
ly treated exhaust oPgasoline automotive engine and to. aerosols of 
sulfuric acid and platinic sulfate. A follow-up study of short- and 
long-term exposure to more dilute diesel exhaust (1:30 or more, 8 h/ 
d) using both bacterial and viral pathogens is expected to begin in 
August, 1978. Tests of manganese oxide and ultrafine sulfuric acid 
aerosols were proposed but have been tabled in favor of higher 
priority demands. Several experiments were conducted involving 
exposure of mice to diluted automotive diesel exhaust for acute and 
subchronic periods, followed by exposure to infectious aerosols. 
Mortality in diesel-exposed compared to control mice has been 
consistently enhanced, indicating a diesel exhaust induced impair- 
ment of resistance to infection. Bacterial-pathogen response has so 
far been greater than that for the recently incorporated viral patho- 
gen, and excess mortality has been generally greater thus far in diesel 
tests .than in catalytic gasoline exhaust tests performed previously. 
Keywprds: diesel fuels; exhaust gases; infectivity; microorganisms; 
mice; biological effects; toxicity; mortality; viruses; bacteria; gaso- 
line; comparative evaluations; irradiation. 

sters. The approach is to expose hamsters to diesel exhaust for 3 
months. The animals' lungs will then be grown in tissue culture, and 72046 Validation of Methods for Identification of Health-Related 
sister chromatid exchange studies will be done on them. Organics in Tap Water. Coleman, W.E. (EPA, Health Effects Re- 
Keywords: chromosomal aberrations; genetic effects; hamsters; respi- search Lab.. 5555 Ridge Avenue, Cincinnati. OH, 45268). Project 
ratory tract cells; diesel fuels; exhaust gases; biological effects. number: D823B-002B. Supported by: Environmental Protection 

Aeencv. Cincinnnti. OH (USA). Health Effects Research Lab. Fund- 
72043 Chemical Analysis and Bioassay of Diesel Emission Par- 
ticulates. Pitts, J.N. (Univ. of California, Statewide Air Pollution 
Research Center, Riverside, CA, 92502). Project number: D815-013. 
Contract: 68-03-2726. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Health Effects Research Lab. Fund- 
ing: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this contract is to perform the chemical 
analysis and mutagenic testing for three emission particulate samples 
provided by HERL-CI. The approach is to perform qualitative and 
quantitative chemical analysis by extraction and>to perform bioassays 
on the three extracted fractions (neutral, acidic, and basic) for 
mutagenic activity according to Ames Salmonella typhimurium re- 
version test. 
Keywords: diesel fuels; combustion products; aerosols; quantitative 
chemical analysis; qualitative chemical analysis; mutagen screening; 
salmonella typhimurium. 

72044 Effects of Endogenous Ammonia Upon the Neutralization 
of Inspired Sulfuric Acid. Loscutoff, S.M. (Pacific Northwest Labs., 
P.O. Box 999, Richland, WA, 99352). Project number: D8 15-030., 
Contract: 68-03-2665. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Health Effects Research Lab. Fund- 
ing  EPA. 
Related energy source: Coal(50); oil and gas(50) R a ~ ~ d  D categories: 
Biological effects of pollutants in experimental systems. 

High concentration of sulfuric acid ih the atmosphere has 
been associated with increased incidence of respiratory infections in 

a -  -,, - ~ 

, - , - -  , -~~ - -~ ~ - ~ -  ~ ~~ ~ 

ing: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objective of this task is to evaluate various methods of 
chemical characterization and identification of organics from tap 
water and concentrates thereof ill order IU sludy the occurrence and 
effects of organic contaminants of drinking water. The recearch 
approach is to validate such methods in-house while having a 
contractor carry out the actual identification and quantification work 
of the organics from selected water supplies. This task is in support 
of the HERL's research project on the occurrence and effects of 
organic contaminants in drinking water. The use of Grob closed- 
looped stripping analysis (CLSA) which requires the use of glass 
capillary G C  columns on the GC/MS has proven to be the most 
informative method for the evaluation of concentration methods 
used to obtain organic concentrates for biological testing. The Grob 
CLSA is sensitive for most intermediate molecular weight organs 
present in drinking water at the parts per trillion. 
Keywords: drinking water; organic compounds; chemical composi- 
tion; qualitative chemical analysis; quantitative chemical analysis; 
water quality; water pollution; water. 

72047 Comparative Metabolism of Selected Halogenated Organic 
Compounds. Lingg, R.D. (EPA, Health Effects Research Lab., 5555 
Ridge Avenue, Cincinnati, OH, 45268). Project number: D823B- 
OO5B. Supported by: Environmental Protection Agency, Cincinnati, 
OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil.and gas(5O) R and D categories: 
Pollutant characterization and analysis. * 
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The objectives of this research are to provide comparative 
pharmacokinetic data for selected organic chemical contaminants of 
water supplies and to identify their metabolites. It is a recognized 
fact that the toxic effects of most organic chemicals is due to their 
metabolic activation, in vivo, to reactive intermediates. Pharmaco- 
kinetic and metabolic studies lead to an understanding of these 
processes, and enable a relationship between chemical structure and 
biological activity to be drawn. A publication presenting the phar- 
macokinetic and metabolite data represents the final output. 
Keywords: organic compounds; metabolism; in vivo; biochemical 
reaction kinetics; ethers; organic chlorine compounds; alcohols; cys- 
teine; metabolites; rats; monkeys; biological effects. 

72048 Maintenance of a List of Organics Identified in U.S. 
Drinking Water Supplies. Webster, R. (Systems Research Co., 3508 
Market St., Philadelphia, PA, 19104). Project number: D823B-006B. 
Contract: 68-02-2744. Supported. by: Environmental Protection 
Agency, Cincinnati, OH (USA). Health Effects Research Lab. Fund- 
ing: EPA. . 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objective is the development of a computerized data base 
on organic chemicals identified in U.S. drinking water supplies. This 
data base will be a subfile of the larger master data base now being 
organized under EPA contract and known as the Chemical Informa- 
tion System (CIS). All chemical data pertinent to those organics 
identified in water supplies will be entered into this data base and be 
made available to researchers through a computerized network. The 
final output -will be the data base. A list of greater than 700 organic 
chemicals identified in U.S. drinking water supplies has been gath- 
ered.'A contract for entering this list and gathering data has bken 
awarded to Systems Research Company of Philadelphia. 7 

Keywords: organic compounds; drinking water; data compilation; 
information systems. . 

72049 In Vitro Assessment of Mutagenic/Carcinogenic Potential 
of Mixtures of Organic Substances in Renovated Wastewater. Saxena. 
J. (Syracuse ~esea rch  Corp., Merrill Lane, University ~ e i ~ h t s ;  
Syracuse, NY, 13210). Project number: D823B-007D. Contract: 
R804813-03. Supported by: Environmental Protection Agency; Cin- , 

cinnati, OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives of the three year study are to assess in.vitro 
mutagenic/carcinogenic potential of organic substances in renovated 
wastewaters, and to attempt to identify the fractions/chemicals 
responsible for the action. Wastewater renovation plants represent- 
ing a wide variety of treatment methods--natural sand beds, physical- 
chemical, and biological--are selected to enable correlation of the 
data on mutagenicity/carcinogenicity to the treatment technology. 
The study will provide information on health hazards from re- 
claimed wastewater for potable use and assist in setting priorities for 
in-depth toxicological testing. 
Keywords: mutagenesis; mutagen screening; carcinogenesis; waste 
water; health hazards; water treatment; research programs; bioassay; 
enzymatic hydrolysis; acid hydrolysis; carcinogens; mutagens; sal- 
monella; organic compounds; solvent extraction; in vitro; removal; 
mixtures. 

72050 Effects of Selected Organic Contaminants in Drinking 
Water on the Functions of the Re~roductive, Nervous and Immune 
Systems. Borzelleca, J.F. ( ~ i r ~ i n i a  Commonwealth Univ.,1200 E. 
Broad St., Richmond, VA, 23298). Project number: D823B-012B. 
Contract: R806481-01. Supported by: Environmental Protection 
Agency, Cincinnati, OH (USA). Health Effects Research Lab. Fund- 
ing: EPA. 1 

Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 2 ,  .. 

The research activities ongolng and proposed in this project 
address the need for determining the toxicities of organic water 
contaminants using a holistic approach. The Swiss albino neonate 
and adult male and female mouse provides the main experimental 
animal. In addition, attention will be focused on evaluating the 
sensitivity of several systems that have not been adequately evaluat- 
ed by those engaged in safety evaluation programs. A major effort is 
and will be made to develop in vitro assays that will predict 
subchronic and chronic toxicological behavior. These studies will 
also provide insight into toxicological mechanisms. 'I . 
Keywords: water pollution; organic compounds; toxicity; mice;'bio- 
assay; reproduction; nervous system; immunity. 

72051 GC/MS of Organics in Drinking Water Concentrates and 
Advanced Waste Treatment Concentrates. Lin, D.C. (Battelle Memo- 
rial Inst., 505 King Avenue, Columbus, OH, 43201). Project number: 
D823B-004C. Contract: 68-03-2458. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Health Effects Research 
Lab. Funding: EPA. <. I 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objectives of this project are to identify and quantitate 
the components of organic concentrates obtained from drinking 
water from U.S. cities representing different types of raw water 
supplies. These organic concentrates have been previously tested for 
mutagenic activity .using the Ames Salmonella/microsome assay 
procedure. The approach is to develop a comprehensive analytical 
scheme which combines separation of the concentrates into analyti- 
cally manageable fractions with gas chromatographic/mass spectro- 
metric (GC/MS) analvsis using high resolution elass caoillarv col- 
umns.   he analytical scheme 7n~o;~orates extesive quHlity gssur- 
ance procedures in order to permit meaningful comparison of the 
results obtained over the 3-year period of this project. Analysis . 

results of 10 concentrates from 2 advanced waste treatment sites 
(Lake Tahoe and Pomona, CA) have shown 447 different organics in 
the effluent from the Lake Tahoe plant and 495 organics in the 
effluent from Pomoria. 
Keywords: gas chromatography; mass spectroscopy; drinking water; 
water auality: organic com~ounds: auantitative chemical analvsis: . . - .  
lakes; califoinia; water treatment. 

72052 Effects of Lead and Organo-Tin Compounds on Energy ' 
Metabolism and Ion Transport. Van Rossum, G.D. (Temple Univ., 
3322 Broad St., Philadelphia, PA, 19122). Project number: D823B- 
007C. Contract: R806616-01. Supported by: Environmental Protec- . . 
tion Agency, Cincinnati, OH (USA). Health Effects Research Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to determine the following aspects of lead 
(Pb) toxicity in kidneys: (1) the point at which oxidative phosphory- 
lat~on is inhibited in mitochondria; (2) the effects on ion transport, 
especially calcium ion transport in kidney cortex inner mitochondria1 
membrane; and (3) the ultrastructural consequences. The project will 
also determine the same parameters using di- and tri-butyltin chlo- 
ride in liver, and will develop a programmed plating procedure for 
anodic stripping voltammetry to assay Pb. In vivo and in vitro 
exposure to the toxins will accompany isolated mitochondria and 
tissue slice analysis of ion transport (radiolabeled tracer technology) 
and oxidative phosphorylation analysis (by comparison to and use of 
specific inhibiting agents). 
Keywords: lead; tin; organic compounds; toxicity; metabolism; kid- 
nkys; mitochondria; membrane transport; tracer techniques. 

72053 Health Impacts of Altered Geochemistry Asso2iated with 
Mine Drainage from Western Interior Coals. Wixson, B.G. (Univ. of 
Missouri, Rolla, MO, 65401). Project number: D834-021. Contract: 
R807133-01. Supported by: Environmental Protection Agency, Cin- 
cinnati, OH (USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Epidemiolog- 
ical studies. 

This study is designed to determine the existence of a relation- 
ship between acid mine drainage contamination of potable water 
supplies and human health. This is to be done in the western interior 
coal region encompassing the states of Missouri, Iowa, Oklahoma, 
and Kansas. The approach is through an ecologic study looking for 
relationships between epidemiologic data and water quality data. 
The epidemiologic data include county cancer mortality rates on 30 
causes of death from NCI and census information. Water quality 
data include surface and ground .water quality data and data obtained 
from samples of tap water. 
Keywords: coal mining; acid mine drainage; health hazards; drinking 
water; water pollution; missouri; iowa; oklahoma; kansas; water 
quality; epidemiology; surface waters; ground water; neoplasms; 
mortality; human populations. 

72054 Evaluation of the Use of Respiratory Movements of Fish 
for Monitoring Drinking Water Quality. Neiheisel, T.W. (EPA, Envi- 
ronmental Research Lab., 6201 Congdon Blvd., Duluth, MN, 
55804). Project number: D607B-012. Supported by: Environmental 
Protection Agency, Cincinnati, OH (USA). Health Effects Research 
Lab. Funding: EPA. . 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The general objectives of the project are to develop and 
evaluate the usefulness of a biological monitoring system in which 
the respiratory response of fish, principally the gill purge response, 
will be used to detect toxic materials in finished drinking water. 
Respiratory movements of bluegill sunfish, which are held in cham- 
bers that receive a continuous supply of dechlorinated tap water, 
will be recorded. External electrodes will monitor changes in gill 
purge rates as an indication of the contamination of the water with 
potential toxicants. Initial experiments will define the optimal moni- 
toring conditions and the period of time a fish can be used as a 
sensor, and will yield background data indicating the response of the 
fish to the dechlorinated tap-water supply. A second series of 
experiments will be conducted during which time the fish will be 
exposed to selected chemicals to simulate contamination of the tap- 
water supply. The chemicals will be representative of classes of 
compounds that are known hazards to human health and are poten- 
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tial contaminants in water supplies. Hardware and software neces- 
sary to automate the monitoring system will be developed during the 
course of the project. The initial series of experiments defining 
optimal monitoring conditions and a substantial portion of the 
second series of experiments simulating contamination should be 
complete in the first year of the project. Continuation of the project 
for a second year will depend on  the results of the first year's work. 
Keywords: drinking water; water quality; quality assurance; fishes; 
respiration; biological indicators. 

72055 Evaluation of the Use of Trout to Detect Carcinogens in 
Drinking Water. Neiheisel, T.W. (EPA, 341 1 Church St.,,Newtown, 
OH,  45244). Project number: D607B-014. Supported by: Environmen- 
tal Protection Agency, Cincinnati, O H  (USA). Health Effects Re- 
search Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

T h e  objective is to determine if rainbow trout can be used as 
a sensitive animal-model test system to detect carcinogenic materials 
in drinking water. The approach is to expose rainbow trout to 
finished drinking water, to control (spring) water prior to exposure, 
to control (spring) water after the fish embryos have been exposed to 
a known carcinogen (positive control), and to determine if there is 
an increase in tumors in the treatment and positive controls versus 
the controls. 
Keywords: trout; biological indicators; drinking water; water quality; 
carcinogens; quality assurance; physiology. 

72056 Mutagenic Potential of Diesel Exhaust. Russell, L.B. (Oak 
Ridge National Lab., P.O. Box Y, Oak Ridge, T N ,  37830). Project 
number: D815-031. Contract: D9-X0526. Supported by: Environmen- 
tal Protection Agency, Cincinnati, O H  (USA). Health Effects Re- 
search Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

A battery of tests on the mouse are used to determine if whole 
diesel exhaust exposure is capable of inducing inheritable effects. 
These tests are extensions of in vitro mutagenic tests to mammalian 
models. Three approaches are being used: (1) test for induction of 
heritable point mutations by inhaled diesel exhaust; (2) test for 
induction of dominant lethals by inhaled diesel exhaust; and (3) tes! 
for induction of heritable translocation by diesel exhaust. 
Keywords: diesel engines; exhaust gases; toxicity; mutagenesis; bio- 
logical models; mammals; inhalation. 

72057 Effects of Diesel Exhaust on Pulmonary Fibrosis. Bhatna- 
gar, R.S. (Univ. of California, 551 Parnassus Ave., San Francisco, 
CA,  94122). Project number: D815-032. Contract: 68-03-2626. Sup- 
ported by: Environmental Protection Agency, Cincinnati, O H  
(USA). Health Effects Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

T h e  objective is to study the effects of diesel exhaust on 
pulmonary fibrosis in experimental animals. The approach is to 
investigate in-vitro the toxic effects of diesel exhaust condensate on 
neonatal lung organ cultures by determining collagen, R N A ,  and 
D N A  synthesis in these organ cultures. The  in-vitro morphological 
effects of the same diesel condensate on neonatal rat lung organ and 
cell cultures are being investigated and correlated with the effects. 
Investigation is being made on the in-vivo toxic effects of diesel 
exhaust on rat lung by determining the collagen, RNA and D N A  
synthesis in the lungs exposed to the exhaust. 
Keywords: diesel engines; exhaust gases; toxicity; lungs; pathological 
changes; inhalation; air pollution; fibrosis. . 
72500 National Forest Ozone Study. Daughtridg'e, J.V. (EPA, 
Washington, DC). Project number: E606A-10. Contract: D8-F0101. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, N C  (USA). Environmental Monitoring and Support 'Lab. 
Funding: EPA-$15,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Ecological effects of pollutants o r  physical disturbances. 

The  objective is to measure continuously background ozone 
and meteorological data in remote regions. These data will be used 
to determine background concentrations of ozone and transport 
characteristics of ambient ozone. The  data are'obtained using con- 
tinuous chemiluminescent ozone analyzers and modern meteorologi- 
cal systems. The  data are recorded continuously on strip chart 
recorders. The results are reported in hourly averages. Study was 
initiated in 1976 at 3 national forest sites. One additional site has been 
added this FY. T w o  additional sites will be established toward the 
end of this FY. Data in hourly averages for each site in available 
from the National Aerometric Data Bank. Bi-monthly calibrations. 
are performed with periodic external audits. 
Keywords: forests; biological models; ozone; ecological concentra- 
tion; meteorology; air pollution;. environmental transport. 

72501 Evaluation of Ambient Methodology. Wesolowski. (Cali- 
fornia State Dept. of Health. 714 P Street; Sacramento, CA, 95814). 

Project number: E621A-14. Contract: R805447-01. Supported by: 
Environmental Protection Agency, Research Triangle Park, N C  
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant measurements technology. 

The  objectives of this work include: (1) optimizing a simple 
analytical procedure for sulfate determination and evaluating it for 
ruggedness; (2) evaluating a series of sulfate methods; and (3) evalu- 
ating two techniques for extracting sulfate from atmospheric sam- 
ples. Methods evaluation. will involve determining the practical 
working range, precision, accuracy, comparability between methods 
and the influence of potential interferents. For  this study, the practi- 
cal working range of the methods will be defined as the concentra- 
tion range of analyte yielding constant variance and accuracy. T h e  
barium sulfate turbidimetric procedure is the method to be opti- 
mized. The  sulfate methods to be evaluated are the optimized 
turbidimetric method, the Colovos and Midwest Research versions 
of the automated methlthymol blue method, and the Dionex ion 
chromatography method. 
Keywords: sulfates; quantitative chemical analysis; turbidity; optimiz- 
ation; quality assurance; aerosol monitoring; air quality; measuring 
methods. 

72502 Standardization , and Quality Assurance of Stationary 
Source Emission Methodology. Hamil, H.F. (Southwest Research 
Inst., Chemistry and Chemical Engineering Division, 8500 Culebra 
Road, San Antonio, TX,,78228). Project number: E621A-15. Con- 
tract: 68-02-2489. Supported by: Environmental Protection Agency, 
Research Triangle Park, N C  (USA). Environmental Monitoring and 
Support Lab. Funding: EPA-$400,000. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant measurements technology. 

The  objectives are to: (1) conduct stationary source emission 
measurement methodology evaluation and standardization; and (2) 
evaluate the performance of organizations making stationary source 
emission measurements. Single and multiple laboratory examination 
will be used for methodology evaluation and standardization. Inde- 
pendent standards and on-site assessments will be used for perform- 
ance evaluations. The outputs will be reports on each of the above 
activities and air quality data of improved quality. 
Keywords: standards; stationary pollutant sources; quality assurance; 
monitoring; measuring methods; emission; air pollution control; air 
pollution. 

72503 Ambient Air Monitoring Reference and Equivalent Meth- 
ods Programs. Purdue, L.J. (EPA, Research Triangle Park, NC, 
27711). Project number: E621A-16. Supported by: Environmental 
Protection Agency, Research Triangle Park, N C  (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The  objective is to provide for EPA-designation (as either a 
reference or  equivalent method) those models of ambient air moni- 
toring analyzers (or other methods) which have been shown to meet 
certain prescribed minimum performance specifications. Designation 
of these analyzer models allows states and other users to more easily 
specify and obtain air monitoring analyzers which are adequate for 
their monitoring requirements under the Clean Air Act. Minimum 
performance specifications applicable to ambient air monitoring ana- 
lyzers and other methods for SO2, 0 3 ,  CO, N02,  and lead, together 
with detailed test procedures to measure each performance param- 
eter, are set forth in E P A  regulations in 40 CFR Part 53. Also 
contained in that part are instructions for submitting an application 
for designation. The ambient air monitoring reference and equivalent 
program receives applications for designation, technically evaluates 
the submitted test data and other information to determine compli- 
ance with all requircnents, and also (1) reviews the minimum 
performance specifications to reassess the tradeoffs between practi- 
cality of the methods, (2) enforces compliance with designated 
method requirements, (3) evaluates new measurement principles 
applicable to reference methods, and (4) develops and tests calibra- 
tion procedures for ambient monitoring instruments. As of June 30, 
1978, 28 methods have been designated with several additional 
methods under evaluation. A new calibration procedure for ozone 
reference methods has been proposed. Procedures for designating 
reference and equivalent methods for lead have been developed. 
Future plans call for developmental work on methodologies for 
TSP..  
~ e ~ w o r d s :  earth atmosphere; surface air; air pollution monitors; 
performance testing; specifications; sulfur dioxide; ozone; carbon 
monoxide; lead. 

72504 Quality Assurance in Support of Energy-Related Monitor- 
ing Activities in the Western USA. Cher, M. (Rockwell International 
Corp., Air Monitoring Center, 2421 W. Hillcrest Avenue, Thousand 
Oaks, CA,  91320). Project number: E625C-1 I. Contract: 68-02-2412. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, N C  (USA). Environmental Monitoring and Support Lab. 
Funding: EPA-$200,000. 
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Related,energy source: CoaI(100) R and D categories: Pollutant 
mon~tor~ng.  

The objectives are to develop and implement a quality assur- 
ance program for air pollution monitoring in the vicinity of present 
and proposed energy development projects in the western USA. 
Approaches include: (1) providing on-site systems reviews and as- 
sessments for agencies monitoring for air pollutants in eight western 
states; (2) conducting quarterly performance evaluation using blind 
samples; and (3) providing technical assistance as required. 
Keywords: quality assurance; monitoring; environmental impacts; 
energy source development; air pollution; western region; pacific 
northwest region. 

72505 Quality Assurance for Environmental Pollutant Monitor- 
ing, I. Decker, C.E. (Research Triangle Inst., P.O. Box 12194, 
Research Triangle Park, NC, 27709). Project number: E621A-13. 
Contract: .68-02-2725. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Moni- 
toring and Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The  objective is to provide quality assurance technical sup- 
port to the Office of Air Quality Planning and Standards, E P A  
regional offices, Office of Research and Development Laboratories, 
and Office of Enforcement. Technical support is provided in five 
technical service areas as follows: (1) measurement methods evalua- 
tion and standardization; (2) quality assurance guideline develop- 
ment; (3) quality assurance plan review and program development 
consultation; (4) external audits of environmental pollutant sampling 
and analysis; and (5) audit test material development. The final 
output of technical support are reports on the technical services 
completed. External audits on 11 air monitoring projects and 14 
audits of organic analysis during stationary source tests have been 
completed. 
Keywords: air quality; planning; standards; air pollution; monitoring; 
quality assurance; air samplers; data analysis; optimization; quantita- 
tive chemical analysis; pollution regulations; enforcement. 

72506 Standards for and Methods of Analysis of Rainwater for 
Acidity. Tyree, S.Y. (College of William and Mary, Dept. of Chem- 
istry, Ewell Hall, Williamsburg, VA, 23185). Project number: 
E601B-03. Contract: R804998-01. Supported by: Environmental Pro- 
tection Agency, Research Triangle Park, N C  (USA). Environmental 
Monitoring and Support Lab. Funding: EPA-$2,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

Standards and methods of concentration of precipitation com- 
ponents and analysis will be investigated with routine implementa- 
tion as the objective. Prior accomplishments include development of 
specifications (for use by the NBS) for precipitation reference mate- 
rials and investigations of methodologies for routine determination 
of acidity of collected rain samples. Expected final outcome should 
include feasibility assessment of routes to concentration and analysis 
of precipitation components for possible prototype instrument devel- 
opment. A draft of the final report includes: (1) directions for 
preparation of standards; (2) a procedure for titration of precipitation 
samples; and (3) recommendation for the use of ion chromatography 
for measurement of the chemical constituents of rain water. 
Keywords: rain; ph value; acid rain; measuring methods; standards; 
feasibility studies; measuring instruments; titration; quantitative 
chemical analysis; ion exchange chromatography. 

72507 Aerosol Characterization of Ambient Particulate Samplers 
Used in Environmental Monitoring Studies. McFarland, A.R. (Texas 
A and M University, Dept. of Civil Engineering, P.O. Box F E 44, 
College Station, TX, 77843). Project number: E601B-07. Contract: 
68-02-2720. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Monitoring and 
Support Lab. Funding: EPA-$30,000. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant monitoring. 

The  objective is to characterize behavior of particulate col- 
lectors through controlled studies in wind tunnel. A technical paper. 
Wind Tunnerl Studies of the Hi-Vol and Membrane Samplers, has 
been written and submitted to APCA for publication. The  hi-vol 
membrane sampler was tested and evaluated and sampler collection 
efficiencies were found to be wind-speed dependent. A size selection 
(less than 15 microns) head for a hi-vol whose collection efficiency is 
not wind speed dependent has been designed and fabricated. 
Keywords: aerosols; particles; air samplers; air pollution; monitoring; 
cascade impactors; design. 

The objectives are to gather data in support of evaluating the 
existing primary ambient particulate standard, and to assist in imple- 
mentation plan  reparation for control strategies to meet the stand- 
ard. An extensive particulate study will be implemented in three 
phases using dichotomous samplers in various locations throughout 
the U.S. to gather particulate data for comparison of the E P A  hi-vol 
method with respirable sampler: (1) pilot .study for a period of 1 
month to determine sampler precision and reliability; (2) research 
study in five selected areas which represent different sources and 
expected ambient loadings (sites will be located in urban and nonur- 
ban locations); and (3) full scale network at approximately 100 sites 
to  assess ambient air quality standard. Validated results through 1977 
are summarized in 1978 LACS report. 
Keywords: aerosols; particles; sampling; air samplers; air quality; usa; 
data compilation; standards; evaluation; 10s angeles; monitoring. 

72509 Improved Characterization of Human Exposures to Air 
Pollutants. (Research Corp. of New England, 125 Silas Dean High- 
way, Weatherfield, CT,  06109). Project number: E601C-30. Contract: 
68-02-2743. Supported by: Environmental Protection Agency,. Re- 
search Triangle Park, N C  (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The overall program objective is to develop a methodology 
for improving the characterization of human exposure to pollutants 
in selected communities. The  methodology is intended for applica- 
tion to four communities in the Los Angeles Basin: Garden Grove, 
Glendo:a, Upland, and West Los Angeles. The pollutants to be 
considered are CO, N 0 2 ,  0 3 ,  S02 ,  and particulates. The  approach 
consists of seven tasks: (1) devise a method of obtaining data on 
mobility patterns of people; (2) estimate outdoor ambient air quality 
for pollutants of interest; (3) estimate in-vehicle air quality for 
different vehicle types; (4) estimate indoor air quality based on 
outdoor air quality and indoor sources; (5) design sampling programs 
to provide monitoring data for validation of indoor and outdoor 
quality estimates and of individual exposure estimates; (6) provide a 
methodology for combining mobility and air quality information to  
estimate exposure; and (7) test the validity of air quality and expo- 
sure predictions. The  first and fifth tasks have been completed. The  
field measurement study is being completed by E P A  in April. Work 
on Tasks 2, 3, 4, 6, and 7 will begin in May 1979. 
Keywords: human populations; risk assessment; health hazards; 
carbon monoxide; nitrogen dioxide; ozone; sulfur dioxide; particles; 
aerosols; behavior; air quality; indoor air pollution; vehicles; sam- 
pling; dose rates; air pollution; measuring methods; optimization. 

72510 Neutron Activation Analysis of Fuel and Fuel Additives 
Samples. Rancitelli, L. (Battelle Pacific Northwest Labs., P.O. Box 
999, Richland, WA, 99352). Project number: E606A-40. Contract: 
D7-0473. Supported by: Environmental Protection Agency, Cincin- 
nati, O H  (USA). Environmental Monitoring and Support Lab. Fund- 
ing: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to provide control analysis and assistance in 
monitoring of fuel, fuel combustion products, and fuel additive 
samples for elements by neutron activation analysis. Samples will be 
analyzed for specific elements in fuel, fuel combustion products, and 
fuel additives as specified by the E P A  project officer. Confirmatory 
studies of selected probable precursors of biological activity will be 
conducted. Diesel fuel combustion particulate matter has been sub- 
mitted for in depth analysis of organic bound nitrogen products. 
Keywords: fuels; fuel additives; activation analysis; neutron reactions; 
elements; trace amounts. 

7251 1 Matrix Evaluation and Control Analysis of Fuel and Fuel 
Additive Samples. Carter J. (Oak Ridge National Laboratory, Divi- 
sion of Analytical Chemistry, P.O. Box X, Oak Ridge, TN,  37830). 
Project number: E606A-41. Contract: D6-0466. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park. N C  (USA). 
Environmental Monitoring and Support Lab. Funding: EPA- 
$3 10,000. 
Related energy source: oil and gas(lG0) R and D categories: Pollutant 
characterization and analysis. 

The  objectives are to: (1) screen organics, fractionate by 
selective solvent extraction followed by HPLC, and identify compo- 
nents which show biological activity; (2) conduct precursor studies 
of fuels and emissions; (3) perform Q A  for organic analysis of toxic 
~ollutants: (4) conduct O A  fenceline monitoring and industrial sites: 

72508 Los Angeles Catalyst Study (LACS). Rodes, C.E. (EPA; ind  (5) conhrm precision of new levels of rgd organic analytical 
Research Triangle Park, NC, 2771 1). Project number: E601B-20. schemes. Appropriate analytical, biological, and combustion engi- 
Contract: 68-02-2792. Supported by: Environmental Protection neering techniques and methodology for application to combustion 
Agency, Research Triangle Park, NC (USA). Environmental Moni- and biological materials will be provided. 
toring and Support Lab. Funding: EPA. Keywords: fuels; fuel additives; evaluation; bioiogical materials; com- 
Related energy source: CoaI(100) R and D categories: Pollutant bustion; mass spectroscopy; isotope dilution; gas chromatography; 
mon~toring. ion microprobe analysis; electron scanning; chemical analysis. 
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72512 Criteria Pollutant Studies. Martin, B.E. (EPA, Research 
Triangle Park, NC, 2771 1). Project number: E606A-42. Supported by: 
Environmental Protection -Agency, Research Triangle Park, NC 
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objectives are to: (1) provide OAQPS (MDAD) with 
monitoring data for air quality assessments and in support of stand- 
ard revisions; (2) provide equipment for contractor to operate oxi- 
dant transport study in Philadelphia, PA; (3) measure background' 
ozone and meteorological data in remote regions; and (4) provide 
equipment for contractor to operate an oxidant study to determine 
the areas of representatives of ozone monitors (National Forest 
Ozone Study - NFOS). Six sites are operational in remote areas 
(national forests). Equipment has been maintained and calibrated for 
contractor's use. 
Keywords: photochemical oxidants; ozone; meteorology; pennsylva- 
nia; air quality; air pollution; monitoring; mathematical models; 
atmospheric chemistry; pollution sources. 

72513 Neutron Activation Analysis of Fuel and Fuel Additive 
Samples. Rancitelli, L. (Battelle Pacific Northwest Lab., P.O. Box 
999, Richland, WA, 99352). Project number: E6066-17. Contract: D7- 
0473. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Monitoring and Support 
Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to provide control analysis and developmen- 
tal optimization in monitoring of fuel and fuel additives for trace 
elements by neutron activation analysis and related analytical tech- 
niques. Fuel and fuel byproducts are submitted to the nuclear reactor 
at Washington State University for neutron activation analysis for 
trace elements. Samples are analyzed for 30 elements. 
Keywords: fuel additives; fuels; activation analysis; neutron reactions; 
trace amounts: metals: auantitative chemical analysis; monitoring. 

72514 Sulfur Budget in Power Plant Plumes: Processing, Man- 
agement, and Analysis of Project State Data. Gillant, N. (Washington 
Univ., 4559 Scott Avenue, St. Louis, MO, 63130). Project number: 
G603A-AA-015. Contract: R805918-01. Supported by: Ewironmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Fundina: EPA. 
Related energy source: CoaI(100) R-and D categories: Pollutant 
characterization and analysis. 

The objectives are to provide centralized data processing and 
data base management of aircraft and selected meteorological data 
collected in the field programs of state and to analyze the field data 
in order to develop, calibrate, and validate a sulfur plume model 
applicable to mesoscale and long-range transport of sulfur. On-site 
data processing will be performed with 24-hour turnaround yielding 
graphical output of all aircraft data to ensure data quality and 
feedback to field crew. After each field program, complete data 
volumes and data tapes will be prepared for permanent storage and 
distribution. Parameterization schemes will be used in a diagnostic 
plume model to determine plume sulfur budgets. Aircraft data has 
been collected and is being reduced for distribution and analysis. 
Keywords: sulfur dioxide; aerial monitoring; aerosol monitoring; data 
processing; meteorology; plumes; atmospheric chemistry; mathemat- 
ical models; data acquisition; data base management. 

72515 Rural Oxidant Studies and the Role of NOx in Rural 
Oxidation Formation. Westberg, H. (Washington State Univ., Pull- 
man, WA, 99163). Project number: G603A-AA-017. Contract: 
R8053.13. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
~nvironmenial transport and conversion of pollutants. 

Ambient air measurements will be made for the detailed 
hydrocarbons, oxides of nitrogen, ozone, halocarbons, and other 
pollutants by an aircraft and ground level sampling program at 
several locations throughout the United States. The purpose of these 
studies is to investigate the transport and the transformation process- 
es of pollutants in urban and rural areas. Sophisticated state-of-the- 
art instrumentation is utilized in these studies for pollutant measure- 
ment. Both ground level and aircraft sampling programs are utilized 
to investigate the transport of pollutants from an urban area to 
downwind rural or other urban areas. Several reports are available 
from past field study efforts by Washington State University. These 
reports in general identify the relationship between upwind urban 
transport to downwind high rural ozone levels. High rural ozone is, 
associated with higher concentrations of transported 0 3  precursor. 
compounds from anthropogenic sources. 
Keywords: rural areas; nitrogen oxides; photochemical oxidants; at- 
mospheric chemistry; mathematical models; ecological concentra- 
tion; aerial monitoring; aerosol monitoring; hydrocarbons; organic 
halogen compounds; ozone; sampling. 

72516 LBL Computer Services for LIRAQ Verification. Beals, 
E. (Lawrence Berkeley Labs., Berkeley, CA, 94720). Project 
number: G603A-AA-048. Contract: D7-01201. Supported by: Envl- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

This IAG allows EPA access to the LBL computers for the 
purpose of testing the Livermore Air Quality Model (LIRAQ). 
Computing services are available via telephone hook-up and result- 
ing octput is mailed to the user. Initial test. run of the LIRAQ model 
is completed. 
Keywords: air quality; mathematical models; performance testing; 
sulfur; photochemical oxidants; atmospheric chemistry. 

72517 Fate of NOx in the Atmosphere. Spicer, C. (Battelle 
Memorial Inst., 505 King Avenue, Columbus, OH, 43201). Project 
number: G603A-AA-070. Contract: 68-02-2957. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Pollutant characterization and analysis. 

Nitrogen oxide (NOx) compounds in the ambient air of sever- 
al urban areas were measured over the past five years. The purpose 
of these studies was to measure the lifetimes and/or formation rates 
of the various NOx species in urban plumes as they are transported 
to downwind locations. Severzl urban areas were studied to deter- 
mine the effect of meteorological and terrain variables. Ground and 
aircraft measurbments of the MOx species were made using chemilu- 
minescent and wet chemical procedures. The NOx species included 
NO, NOx, PAN, HN03, and particulate nitrate. Samples were 
collected in both urban and downwind locations. Battelle has com- 
pleted final reports for studies conducted from 1973 to 1977. Reports 
of studies conducted in 1977 and 1978 are in preparation. Using 
tracer techniques NOx species levels have been observed to decrease 
in concentration as the plume is transported downwind due primar- 
ily to surface deposition: 
Keywords: nitrogen oxides; atmospheric chemistry; earth atmos- 
-here; mathematical models; air pollution; urban areas; plumes. 

7.518 Incremental Funding Study of the Impact of Primary 
Sulfate Emission Sources. Laube, A.H. (York Research Corp., 1 
Research Drive. Stamford. CT. 06906). Project number: G603A-AA- 
091. Contract: 68-02-2065. Suppo.rted7by: ~nvironmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The purpose of the contract is to investigate the relationship 
between the emissions of sulfate from an oil-fired utility source in the 
northeastern United States and the concurrent ground level concen- 
tration of sulfate in the vicinity of the point source. A one month 
study is to be conducted at an isolated oil-fired power plant. Concur- 
rent source and ambient air measurements are to be taken. The field 
effort was completed in October 1978. Analysis of the data indicates 
a positive relationship between sulfate emissions and downwind 
levels measured over the study period. 
Keywords: sulfates; pollution sources; fossil-fuel power plants; petro- 
leum; wind; meteorology; environmental effects. 

72519 Aircraft Measurement of Plume Dispersion and Chemis- 
try. Blumenthal, D. (Meteorology Research, Inc., 3401 Mendocino 
Avenue, Santa Rosa, CA, 95401). Projec: number: G603A-AA-107. 
Contract: 68-02-2713. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: Coal(I00) R and D categories: Pollutant 
characterization and analysis. 

The objective is to acquire a data base necessary for the 
development of control strategies for the reduction of ambient air 
concentrations of sulfates and nitrates. Large scale, discrete, inten- 
sive experimental field studies will be conducted. Aircraft measure- 
ments of S02, 03 ,  BSCAT, NO, and NO2 will be made and 
integrated samples will be collected for aerosol size distribution and 
composition. Field collection is completed. Samples are being ana- 
lyzed and data reduced. 
Keywords: aerial monitoring; plumes; environmental transport;-at- 
mospheric chemistry; diffusion; sulfates; nitrates; aerosols; sulfur 
dioxide; nitric oxide; nitrogen dioxide; ozone. 

72520 Sulfur Budget in Large Plumes: Sulfuric Acid Measure- 
ments. Husar, R.B. (Washington Univ., 4559 Scott Avenue, St. 
Louis, MO, 63 130). Project number: G603A-AA-117. Contract: 
R803896-02. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Enkironmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: CoaI(100) .R,and D categories: Pollutant 
characterization and analysis. . ' 
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Sulfuric acid and related pollutant data will be analyzed in 
terms of long-range transport, transformation and deposition of 
sulfur compounds. A particulate sulfur monitor (FPD with scrubber) 
will be used with a heated inlet to measure total particulate sulfur 
and sulfuric acid in St. Louis where other measurements are availa- 
ble. Samples have been collected. They are being analyzed and the 
data evaluated. 
Keywords: sulfur; sulfuric acid; plumes; ecological concentration; 
atmospheric chemistry; missouri; air quality; air pollution. 

72521 Analysis of the Relationships Between Haze, Ozone, Sul- 
fate, and Transport-Host. Lioy, P.J. (New York University Medical 
Center, 550 First Avenue, New York, NY, 10016). Project number: 
G603A-AA-121. Contract: R806593-01. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objective is to further develop understanding of the 
rclationships bctween pollutant sources, lorrg-~.aligr tral~sporl and 
transformation and the resultant effects on air quality, with emphasis 
on episodic conditions of high ozone and sulfate values over the 
greater New York region. Existent data will be collected and ana- 
lyzed to better describe effects of SOX, NOx, and HC emissions and 
concurrent transport on haze, sulfate, and ozone levels during epi- 
sodic conditions over the New York area, where an extensive set of 
monitoring data is available. 
Keywords: ozone; sulfates; visibility; atmospheric chemistry; environ- 
mental transport; nitrogen oxides; hydrocarbons; pollution sources; 
sulfur dioxide. 

72522 Field Studies of the Oxidation of SO2 in Clouds. Hobbs, 
P. (Univ. of Washington, Seattle, WA, 98105). Project number: 
G603A-AA-123. Contract: R805263-0151. Supported by: Environ- 
mental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

A field study will be conducted to investigate the oxidation of 
sulfur dioxide in natural wave clouds. A twin-engine aircraft 
equipped with sophisticated aerosol and cloud droplet instrumenta- 
tion would be used to measure size distributions in the inflow and 
outflow of wave clouds. Pollutant gas concentration measurements 
would be made and aerosol samples collected for elemental analysis. 
Upwind of the cloud, known quantities of sulfur dioxide and ammo- 
nia would be released. Sampling would be performed downwind of 
the trailing edge of the wave cloud at the.same potential temperature 
of the release. 
Keywords: sulfur dioxide; atmospheric chemistry; clouds; oxidation; 
aerial monitoring; ammonia; air quality. 

72523 Conduct Seminar/Workshop on Persistent Elevated Pollu- 
tion Episodes. Worth, J. (Research Trinngle Institutc, P.O. Box 
12194, Research Triangle Park, NC, 27709). Project number: G603A- 
AA-132. Contract: 68-02-3000. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

T o  assess the state-of-the-art with respect to the scientific 
understanding of transformation/transport phenomena and the status 
of instruments and techniques for studying transformation/transport 
phenomena, the ESRL expects to conduct a number of intensive 
field studies over the next few years and this project will help in the 
planning process for these studies. A seminar/workshop will be held 
in which EPA management and outstanding scientists from industry, 
universities, and other government agencies will discuss the scientif- 
ic justification, goals, and approach for specific research activities, 
especially large scale field studies. The seminar/workshop has been 
held and draft reports submitted. 
Keywords: air pollution; air pollution monitors; sampling; measuring 
methods; atmospheric chemistry; measuring instruments; meetings; 
planning; air pollution control; technology assessment; sulfur diox- 
ide; nitrogen oxides; aerosols; particles. 

72524 Boundary Layer Model Improvement and Validation. Al- 
brecht, B.A. (Pennsylvania State Univ., 116 Deike Building, Univer- 
sity Park, PA, 16802). Project number: G603A-AA-134. Contract: 
R806048-0152. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to determine effects of ambient and plume 
aerosol upon radiant fluxes (solar and terrestrial) for Tennessee 
plume study. Radiant fluxes from aircraft along with aerosol data 
will be measured and analyzed. Measurements have been made and 
analyses have begun. 

Keywords: boundary layers; aerosols; heat flux; mathematical models; 
plumes; air quality; sulfur compounds; meteorology. 

72525 Field Study of Biogenic Sulfur Gases and Particulates in 
Inland Waters. Hitchcock, D.R. (Hitchcock Associates, Norton 
Lane, Farmington, CT, 06032). Project number: G603A-AA-145. 
Contract: R806628-01. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

Atmospheric aerosols will be investigated, specifically the 
properties that may facilitate the oxidation of biogenic sulfur gases to 
acid sulfate particles. Previous studies have shown that bacterogenic 
sulfides are very rapidly oxidized to sulfuric acid aerosols in coastal 
locations. Biogenic sulfide concentration up to 20 to 30 microgram/ 
m3 has been observed. The proposed work will center on an inland 
location. 
Keywords: sulfur; atmospheric chemistry; air pollution; sulfates; aero- 
sols; pnrticles. 

72526 Conference on Aerosols, Anthropogenic and Natural, 
Source and Transport. Lioy, D.J. (New York Univ., 550 First 
Avenue, New York, NY, 10016). Project number: G603A-AA-156. 
Contract: R806381. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective is to provide an exchange of current scientific 
information on sources and effects of atmospheric aerosols. A con- 
ference was organized by the New York Academy of Sciences, 
sponsored by the Academy, the Air Pollution Control  association,^ 
and EPA, and was held in New York in January 1979. The confer- 
ence papers are to be edited and organized for publication in a 
proceedings publication. 
Keywords: aerosols; atmospheric chemistry; environmental transport; 
pollution sources; air pollution; particles; air quality. 

72527 Reduced Visibility Regions and Associated Large-Scale 
Weather Systems. Edinger, J.G. (Univ. of California, 905 Hilgard 
Ave., Los Angeles, CA, 90024). Project number: G603A-AA-161. 
Contract: R8060705-01. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective is to develop climatology of extensive areas of 
reduced visibility and the associated large-scale weather features, 
including the life history of their internal dynamics. Individual 
episodes of reduced visibility (in hand) and the associated meteoro- 
logical conditions as derived from routine observations of the Na- 
tional Weather Service will be studied. 
Keywords: visibility; weather; emergency plans; meteorology; cli- 
mates; air quality; forecasting; particles; aerosols. 

72528 Development and Testing of Meteorological Models Suit- 
able for Air Quality Studies. Anthes, R.A. (Pennsylvania State Uni- 
versity, Dept. of Meteorology, 116 Deike Building, University Park, 
PA, 16802). Project number: G603A-AB-018. Contract: R805654. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA-$90,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

A general three-dimensional mesoscale model has been devel- 
oped which is applicable for a wide variety of purposes. Emphasis 
during the next three years will be on developing more efficient 
initialization techniques and on verifying the model. The verification 
will include real data cases on the regional scale utilizing regular and 
special meteorological data and on small scale situations utilizing 
intermodel comparisons and comparisons with climatological data 
representative of small-scale circulations. If possible, some of the real 
data cases will be selected to coincide with field experiments rele- 
vant to air pollution studies. 
Keywords: air quality; meteorology; mathematical models; air pollu- 
tion; three-dimensional calculations; climates. 

72529 Meteorological Analysis for the Application of RAPS 
AQSMS. Panofsky. (Pennsylvania State Univ., 116 Deike Building, 
University Park, PA, 16802). Project number: G603A-AB-045. Con- 
tract: R805640. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

This proposal consists of three parts, all aimed at air quality 
modeling dealing with urban problems and to be verified with 
observations of T-6 St. Louis experiment (RAPS). In Part I, a simple 
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vertical 2-dimensional atmosphkre model will be applied and tested., 
using various formulations of heat flux and mixing coefficients in the 
boundary layer. Part I1 will concentrate on the development of the 
proper lower boundary conditions in urban situations, particularly 
St. Louis and Los Angeles. A new method will be tested for 
deriving the correct ground parameters necessary to yield the proper 
surface energy balance using satellite infrared measurements for 
these two cities. Surface heat fluxes will be computed and compared 
with independent estimates. In Part 111, the observed distribution of 
NOx and perhaps CO will be used to test an air quality model 
developed for Los Angeles, making use of observed temperatures, 
mixing depths and heat fluxes as well as estimates of these quantities 
by a quasi-2D horizontal hydrodynamic model. 
Keywords: meteorology; air quality; mathematical models; urban 
areas; heat flux; boundary layers; 10s angeles; mixing; air pollution; 
nitrogen dioxide. 

72530 Reactions of sulfur Dioxide in Aerosols. Himmelbl?~, J.L. 
(Univ. of Texas, 200 West 2lst Street, Austin, TX, 78712). Project 
number: G603A-AC-008. Contract: R803814-352. Supported by: En- 
vironmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The objective is to measure the chemical reaction rate and 
extent of reaction of sulfur dioxide in air with aerosol droplets 
containing catalytic ions or oxidants. Aerosols are passed through a 
flow reactor in which they are contacted with sulfur dioxide labeled 
with S-35. From the aerosol residence time and S-35 transferred to 
the aerosol, the sulfur dioxide oxidation-rate is deduced from mass 
transfer/chemical reaction models for reactive droplets. Experimen- 
tal measurements of sulfur dioxide oxidation in manganeous sulfate 
solution aerosols indicate that the pseudo-first order reaction rate 
constant is approximately O.Ol/sec. This result indicates that reaction 
rate constants obtained in bulk water systems may be combined with 
mass transport theory to yield the reaction rate for suspended 
aerosols. 
Keywords: aerosols; sulfur dioxide; chemical reaction kin&ics; oxida- 
tion; air pollution; manganese sulfates. 

72531 Outdoor Simulation of Air Pollution Control Strategies. 
Jeffries, H.E. (University of North Carolina, Dept. of Environmental 
Sciences, Chapel Hill, NC, 27514). Project number: G603A-AC-017. 
Contract: R805726-02. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA-$90,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objectives of this grant are to define effects of day old 
smog, individual components of day old smog, and reactivity of 
hydrocarbons in multiday smog chamber irradiations which simulate 
long range pollutant transport conditions; and study the effects of 
natural hydrocarbons on urban hydrocarbon reactivity. Experiments 
will be conducted in dual teflon outdoor smog chambers using 
natural sunlight. Multiday irradiations will be carried out with and 
without addition of fresh emissions to determine the influence of 
spent smog systems on oxidant formation the next day. A series of 
experiments will be performed to quantify the effect of day old smog 
components by adding materials such as 03 ,  NO2, aldehydes, and 
various nitrogen acids to new first day systems. Experiments have 
been performed which show the effect of day old, dilute smog on a 
fresh urban mix; effects of individual changes in the starting condi- 
tions for fresh urban mix systems, including the addition of simulated 
day old smog; and a comparison of the reactivity of the UNC urban 
hydrocarbon mix with the reactivity of the propylene/butane mix- 
ture. 
Keywords: air pollution control; simulation; planning; smog; nitrogen 
dioxide; hydrocarbons; photqchemical oxidants; atmospheric chemis- 
try. 

72532 Chemical Amplifiers as Odd Hydrogen Radical Detectors. 
Stedman, D.H. (Univ. of Michigan, Ann Arbor, MI, 48104). Project 
number: G603A-AC-025. Contract: R805721. Supported by: Environ- 
mental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(S0); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The project is designed to measure free radicals such as OH 
and H02  in smog chambers and in the atmosphere. A radical 
amplification scheme is to be used that is'capable of radical amplifi- 
cations of 10 to the 3rd power to 10 to the 4th power. Carbon 
monoxide and nitric oxides are used as the chemical amplifiers. All 
of the instrumentation to value the measurements has been pur- 
chased. The system appears to work but no definite results have been 
obtained to date. 
Keywords: radicals; hydroperoxy radicals; measuring instruments; 
carbon monoxide; nitric oxide; photochemical oxidants; air pollution; 
monitoring. 

72533 Investigation of the Reactions of Aromatic ~ydrocarbons 
in Photochemical Air Pollution. Obrien, R.J. (Portland State Univ., 
P.O. Box 751, Portland, OR, 97207). Project number: G603A-AC- 
026. Contract: R804764-03. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories:. 
Pollutant characterization and analysis. 

The objective of this study is to identify the intermediate and 
final products formed when aromatic hydrocarbons are irradiated 
with oxides of nitrogen under simulated atmospheric conditions. 
Reactions of several important aromatic constituents of gasoline 
under photochemical smog conditions will be studied. These hydro- 
carbons include benzene, toluene, xylene, and mesitylene. Reaction 
products will be identified and quantified. A computer model of the 
reactions of toluene will be developed and validated against experi- 
mental data. The goal of the model will be to explain the decomposi- 

. t ion of toluene under atmospheric conditions, and to evaluate its 
contribution to photochemical oxidant production in urban atmos- 
pheres. Product yields have been determined for the following 
products of toluene oxidation: benzaldehyde, 0-cresol, nitrotoluene, 
and benzyl nitrate. A 

Keywords: nitrogen oxides; aromatics; photochemical reactions; ben- 
zene; toluene; xylenes; mesitylene; photochemical oxidants; gasoline; 
computerized simulation; benzaldehyde; nitro cumpuunds; yesols; 
nitrates; chemical reaction yield. 

72534 Origins and Behavior of Pollution Aerosols. Friedlander, 
S.K., (Univ. oftCalifornia, 405 Hilgard Ave., Los Angeles, CA, 
90024). Project number: 6603A-AC-048. Contract: R806404-01. Sup- 
ported by: Environmental #Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objectives are to investigate the formation of nitrate and 
organic compound containing aerosols in an experimental laboratory 
situation and to test the aerosol theory developed by the principal 
investigator for the nitrate and organic aerosols. Balloon reactor 
studies will be carried out for nitrates and organics: Atmospheric air 
will be spiked with ppM levels of N0x;propylene. and ammonia. 
Size distribution of aerosols will be formed and the nitrate aerosol 
formation rate will be determined.-Laboratory equipment has been 
assembled and experimental studies will begin in May 1979. B 

Keywords: air pollution; aerosols; nitrates; organic compounds; nitro- 
gen oxides; ammonia; propylene; mathematical models; atmospheric 
chemistry. 

72535 Kinetic Study of Simulated' Atmospheres Containing 
Common Sulfur, Nitrogen, and Carbon-Compound Pollutants. Calvert, . 
J.C. (Ohio State Univ., 164 West -17th Avenue, Columbus, OH, 
43210). Project number: G603A-AC-51. Contract: R806479-01. Sup- 
ported by:. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA.. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: , 
Pollutant characterization and analysis. 

The objectives of this study are to: (1) study the homogene- 
ous removal processes for SO2 within polluted atmospheres; (2) 
study the photooxidation of aldehydes in the atmosphere; and (3) 
study the fate of nitrogenous compounds in the atmosphere. The 
oxidation of SO2 will be studied with OH radicals and with hydro- 
carbon--NO--SOX reactions. The aldehydes will be photodissociated 
in a long path ir cell and products will be studied with an FTS 
system. The nitrosamines will be studied by reacting the amine with 
NO, N02, alkanes both with FTS and kinetic flash spectroscopy. 
Keywords: sulfur dioxide; aldehydes; photochemistry; nltrogen com- 
pounds; oxidation; hydroxyl radicals; nitrogen dioxide; nitroso com- 
pounds; alkanes; absorption spectroscopy; atmospheric chemistry; 

, hydrocarbons: 

72536 Atmospheric Measurements of Formaldehyde and ~ y b r o -  
gen Peroxide.. Kok, G. (Claremont Colleges, Harvey Mudd College. 
Claremont, CA, 9171 1). Project number: G603A-AD-023. Contract: 
R806629-01. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding EPA. 
Related energy source:'oil and gas(100) R and D categories: Pollutant - .  
characterizat'lon and analysis. 

The objectives are: (I) to measure formaldehyde hydrogen 
peroxide, and other pollutants in the ambient atmosphere; (2) to 
improve the detection sensitivity of a chemiluminescent technique 
for formaldehyde, and carry out a comparison study of formalde- 
hyde measurements using LPIR and wet chemical methods; and (3) ' 
to measure formaldehyde and hydrogen peroxide in hydrogen and 
gasohol fueled vehicles. Ambient air measurements of hydrogen 
peroiide and formaldehyde will be,made with the recently devel- 
oped chemiluminescent methods. Comparisons of formaldehyde 
measurements will be made:withchemiluminescent, wet chemical, 
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and LPIR methods. A chemiluminescence method has been devel- Vertical profile measurements for natural hydrocarbons, 
oped that measures formaldehyde but its sensitivity needs to be. ozone, and other pollutants will be made to determine flux values for 
increased to measure low ambient air concentrations. these compounds. The flux values for natural hydrocarbons will be 
Keywords: formaldehyde; air pollution monitors; hydrogen peroxide; used to determine emission rates of these compounds from natural 
air; gasohol; exhaust gases; hydrogen; chemiluminescence; measuring forested vegetation. The flux values from ozone and the other 
methods; comparative evaluations; aerosols. pollutants will be used to determine velocity deposition (or removal) 

72537 PAN Concentration in Ambient Air in New Jersey. Bren- 
nan, E.G. (Rutgers--The State University of New Jersey, Dept. of 
Plant Pathology, Old Queens Bldg., New Brunswick, NJ, 08903). 
Project number: G603A-AD-025. Contract: R805827-02. Supported 
by: Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA- 
$29.000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

Ambient air will be monitored for peroxyacetyl nitrate from 
April 1979, to April 1980. The PAN concentration will be examined 
w ~ t h  respect to wind speed and direction. Plants sensitive to PAN 
will also be studied for plant damage. Ambient air is either trapped 
in a cryogenic container and later ~ntroduced into a gas chromato- 
graph or the air sample is introduced directly into the GC. PAN- 
sensitive plants are placed out and exposed to the ambient air. Leaf 
damage is observed. PAN and 0 3  have been studied from August 
1978 to present. The PAN maximum was observed to be 10.5 ppB in 
August. The PAN/03 ratio was observed to be high, suggesting a 
malfunctioning 0 3  detector. 
Keywords: ecological concentration; new jersey; air quality; pan; 
nitrogen oxides; hydrocarbons; smog; photochemical oxidants; math- 
ematical models. 

iates. This study will be conducted in cooperation with the 1979 
Northeast Regional Ozone Study. A vertical sampling tower will be 
situated in a selected forested area of the northeast. Measurements of 
vertical profiles for the natural hydrocarbons, ozdne, and other 
pollutants will be made using modern gas chromatographic, and 
chemiluminescent techniques. From these vertical profile measure- 
ments of pollutant, temperature, windspeed, and dewpoint, vertical 
fluxes of the pollutants will be determined. WSU has utilized this 
technique in other field study activities during the years 1977 and 
1978. From their measurement they have determined velocity depo- 
sition (VD) for ozone and SO2 over several types of soil and 
agricultural surfaces. This year forested (tree) surfaces will be inves- 
tigated. Re orts of these results have not yet been received. 
Keywords: Eydrocarbons; ozone; air pollution; sampling; gas chroma- 
tography; chemiluminescence; temperature measurement; wind; dew 
point; spatial distribution; soils; terrestrial ecosystems. 

72541 Chemical Amplifiers as Odd Hydrogen Radical Detectors. 
Stedman, J.J. (Univ. of Michigan, Ann Arbor, MI, 48104). Project 
number: G603A-AD-046. Contract: R805721-01. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: general science(l00) R and D categories: 
Pollutant monitoring. 

The objective of this grant supplement is to measure 03 and " 

72538 Measurement of Halogenated Pollutants and Other Trace NOx by a very fast detection system. The work will be done as part '. 
Gases in the Troposphere by Long-Path In-Situ Infrared Absorption of an oxidant field study in the northeast and part of an NOx study in 
Spectroscopy. Pitts, J. (Univ. of California, Riverside, CA, 92502). the midwest. Chemiluminescent detectors employing either NO or 
Project number: 9603A-AD-026. Contract: R804546. S u ~ ~ o G e d _ b ~ _ :  03 to detect either 03 or NO res~ectivelv will be modified for auick 
Environmental Protection Agency, Research Triangle Park, NC response. Such quick response; are required if eddy correlation 
(USA). Environmental Sciences Research Lab. Funding: EPA. . techniques are to be employed in order to obtain deposition veloci- 
Related energy source: Coal(50); oil and gas(5O) R and D categories: ties. Instrumentation is beine ordered. ~-.. .~-.~ - - - -  ~ . - -~.~~- .~~ -. . . ~ ~ ~  
Pollutant inonitoring. - - - -  

Keywords: ozone; nitrogen oxides; quantitative chemical analysis; air 
This grant will permit the long path infrared study of the Los pollution monitors; chemiluminescence; air pollution. , 

Angeles atmosphere. The ambient air of Los Angeles will be moni- 
tored for HN03, HCOOH, H2C0, NH3, and PAN. Ambient air is 72542 Precipitation as 'a Scavenger of Atmospheric'Pollutants. 
monitored with a'long-path ir cell equipped with a n S  spectrom- Robertson, J.K. (Dept. of Defense, West Point, NY, 10996). Project 
eter. Results for the past nine months have shown that 03 ,  PAN, number: G603A-AE-008. Contract: D9-F112. Supported by: Environ- 
HN03, HCOOH, and CH2O can be monitored on a routine basis mental Protection Agency, Research Triangle Park, NC (USA). 
with the FTS-ir system. Environmental Sciences Research Lab. Funding: EPA. 
Keywords: troposphere; absorption spectroscopy; nitric acid; formal- Related energy source: Coal(S0); oil and gas(50) R and D categories: 
dehyde; ammonia; pan; formic acid; ozone; monitoring; air pollution; Physical/chemical mechanisms of pollutant interactions. 
10s angeles; ambient temperature; photochemical oxidants. The objective of the task is to estimate the pollutant scaveng- 

ing efficiency of convective and frontal storms. Precipitation samples 
,72539 Rural Oxidant Studies and the of NOx in will be collected using a sequential sampler, the pH measured, and 
.~xidant'Fdrmation. Westberg, H.H. (Washington State Univ., Pull- samples analyzed for chemical m i s  data will be aria- . 
man- WA* 99163). Project number: G603A-AD-037. lyzed to estimate the removal rate of pollutants by precipitation. 
R806683-01. Supported by: Environmental Protection Agency, Re- Preliminary results confirm the viability of the sequential sampling 
search Triangle Park, NC (USA). Environmental Sciences Research technique; complete chemical data is needed from individual storms 
Lab. Funding: EPA. to evaluate intensity related scavenging; and, in the West Point area, 
Related energy source: Coal(50); oil and gas(50) R and D categories: dry deposition is important and highly acidic, 
Pollutant monitoring. Keywords. precipitation scavenging; precipitation; rain; ph value; 

Aircraft and ground level measurements Ozone and its chemical composition; sampling; coal; petroleum; photochemical 
precursers will be made in the northeast United States with the oxidants; aerosols; particles; air pollution, 
intent of regional scale model validation. Because of the magnitude 
of the studi, other government funded research groups w7ll also 
participate in the meteorological and pollutant data collection pro- 
gram. Estimates of natural hydrocarbon emissions in this area of the 
United States will be made. WSU will use an aircraft equipped with 
03,  NOx, and SO2 instrumentation to measure pollutant levels over 
large geographic areas of the northeastern United States. Grab 
samples for detailed hydrocarbons will be collected at strategic 
points along the flight path. These grab samples will be analyzed by 
sophisticated gas chromatographic techniques at a ground base site. 
The ground base site will also be fully equipped to make several 
pollutant and meteorological measurements. WSU has performed 
several similar studies in past years. EPA reports of these activities 
are available. This study will not involve the use of any new 
measurement procedures but will collect more useful data for mathe- 
matic model validation. 
Keywords: nitrogen dioxide; rural areas; oxidizers; ozone; usa; co- 
ordinated research programs; sulfur dioxide; air pollution; sampling; 
data compilation; hydrocarbons; gas chromatography; meteorology; 
mathematical models; atmospheric chemistry. 

72540 Determination of Natural Pollutant Flux and Dry Deposi- 
tion Rates. Robinson, E. (Washington State Univ., Pullman, WA, 
99163). Project number: G603A-AD-039. Contract: R805342-0251. 
Supported by: Environmental Protection Agency, Research Triangle 

P a r k .  NC (USA). Environmental Sciences Research Lab. Funding: . , 

EPA. 
+Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant monitoring. 

72543 Refinement, Verification, and Application of a Long-Range 
Transport Model of SO2 and Sulfate. Reiter, E.R. (Colorado State 
Univ., Fort Collins, CO, 80523). Project number: G603A-AE-009. 
Contract: R806658-01. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categdries: 
Pollutant characterization and analysis. 

The objective is to improve the investigators' earlier work' on 
this model by optimizing computer programs, validating the model, 
developing an algorithm for acidity of precipitation, and applying 
the model to projected SO2 emissions. The approach will be to , 

utilize literature for model physics and chemistry, and to use EPA 
emissions and air quality data for validation of model runs. Model 
has been run but not validated. 
Keywords: sulfur dioxide; sulfates;.mathematical models; compqter 
'codes; acid rain; air quality; environmental transport. 

I 

72544 Assessment of Turbidity Network Data. Robinson, .E. 
(Washington State University, Dept. of Chemical Engineering, Pull- 
man, WA, 99163). Project number: G603A-AE-27. Contract: 
R806124-01. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA-$20,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives of the study are to determine the trends in<. 
atmospheric turbidity and to relate these trends to other meteoro- 
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logical and air quality parameters. The turbidity data collected over., 
the United States since 1966 will be evaluated and their quality, 
assessed. The data will then be used to statistically determine any' 
turbidity trends, and these trends will be correlated with other 
parameters to ascertain any relationships that may exist. The quality 
of the data has been assessed and the data classified and prepared for 
the statistical analyses procedures. 
Keywords: earth atmosphere; monitoring; quality assurance; quality 
control; spatial distribution; mathematical models; air pollution; tur- 
bidity. 6 

72545 Sulfur Dioxide and Sulfates Materials Damage Study. 
Harker, A.B. (Rockwell International Corp., Science Center, 2421 
W. Hillciest Avenue, Thousand Oaks, CA, 91320). Project number: 
G603A-AE-029. Contract: 68-02-2944. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Funding: EPA-$58,000. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant measurements technology. 

In this study a stable flow of air containing sulfate aerosols 
will be established in a reaction chamber, and the mechanism of the 
aerosol induced corrosion of zinc surfaces will be studied. In the 
study both sulfuric acid and ammonium-bisulfate aerosols in the size 
range 0.1 to 1 micron diameter will be used. In the experiments 
humidity, temperature, aerosol size distribution, and number concen- 
tration will be monitored as well as the velocity profile of the flow in 
the tube to establish the dependence of the aerosol flux and zinc 
corrosion rates upon these parameters. These parameters will be 
varied over the range normally observed in the atmosphere. The 
data will be interpreted and compared with the predictions of 
existing aerosol flux and zinc corrosion models. 
Keywords: sulfur dioxide; sulfates; environmental effects; aerosols; air 
pollution; sulfuric acid; ammonium sulfates; zinc; corrosion; surface 
properties. 

72546 Measurement of the Oxidizing Potential of the Tropo- 
sphere for Solvent Emissions. Cronn, D.R. (Washington State Univ., 
Pullman, WA, 99163). Project number: G603A-AF-015. Contract: 
R806678-01. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The purpose of this work is to.measure methyl chloroform 
and other halogenated hydrocarbons present in the troposphere and 
also measure O H  radicals that lead to the destruction of halocarbons 
in the troposphere. The halocarbons will be measured with the use 
of a gas chromatograph equipped with an electron capture detector. 
The OH radicals will be measured with tagged C140. The C1402 
resulting from reaction of CO with OH will be measured with a low 
level counter. The mixing ratio of CH3:CC13 has been measured and 
was found to be approximately 100 ppT in the northern hemisphere 
in 1978. The OH radical was found to be between 2 x 10 to the 5th 
power and 4 x 10 to the 6th power/cm. 
Keywords: troposphere; halogen compounds; hydroxyl radicals; gas 
chromatography; carbon 14; carbon monoxide; monitoring; atmos- 
pheric chemistry. 

72547 Stratospheric Ozone in Urban Air. Husain, L. (Health 
Research Inc., Empire State Plaza, Albany , NY, 12237). Project 
number: G603A-AH-18. Contract: R805913-01. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA-$39,000. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective of this work is to study the 7Be and 32P in 
particulates. Beryllium-7 has a half-life of 53 days while phosphorus- 
32 is only 14.3. By measuring these two compounds, the stratospher- 
ic contribution to 0 3  can be determined. Particulate samples were 
collected in the FY 1978 field study in Houston, Texas. These 
samples were then analyzed for 7Be and 32P with the use of low 
level counting techniques. Results to date show that 0 3  can contrib- 
ute 20 to 40 ppB of 0 3  in Houston. Data interpretation was made 
difficult since an atomic blast had occurred during that time. 
Keywords: stratosphere; ozone layer; urban areas; air quality; air 
pollution; aerosols; environmental effects; ozone; pollution sources. 

72548 Development of Strategy ,for Stationary Source Single 
Point Stack Sampling for Representative Particulate Matter Samples. 
Decoursin, D.G. (FluiDyne Engineering Corp., 5900 Olson Memori- 
al Drive, Minneapolis, MN, 55422). Project number: G712B-BA-008. 
Contract: 68-02-3205. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

A stationary source sampling strategy to allow a representa- 
tive particulate matter sample to be obtained from a single point will 
be researched. The approach is to: perform literature survey; estab- 

lish procedure(s); test procedures under laboratory and approximate- 
Iv 1/10 scale model conditions: and test procedures at full scale field 
shes. The literature survey hasbeen completed. 
Keywords: air samplers; testing; scale models; aerosols; particles; 
stacks; sampling; gaseous wastes; stack disposal. 

72549 Construct Mobile Laser-Doppler Velocimeter System. 
Krause, M.C. (Raytheon Corp., 528 Boston Post Road, Sudbury, 
MA, 01776). Project number: G712B-BA-034. Contract: 68-02-2784. 
Suppnrted by: Environmental Protection Agency, Research Trianglc 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

Emission standards for some point sources are based on a 
mass emission rate; fugitive emissions from extended area sources 
can only be detetmined by a' remote mass emission rate measure- 
ment. The objective of this program is to obtain a system for remote 
measurement of plume or wind velocity. This system, coupled with 
remote measurements of pollutant concentration, allows determina- 
tion of pollutant mass emission rate. In a laser-Doppler velocimeter 
(LDV) system, a collimated beam of CW CO2 laser radiation is 
focused in the area of interest. The backscatter signal is shifted in 
frequency due to the Doppler effect, and the frequency shift is 
measured by heterodyne techniques. Such a system is to be assem- 
bled in a van and evaluated for determination of both particulate and 
gaseous mass emission rates. Feasibility studies to determine the 
applicability of LDV for measurement of stack emuent velocity 
were conducted successfully in 1974 and 1975. In 1977, a procure- 
ment was prepared to obtain an LDV system for EPA needs. At 
present, the basic LDV system has been completed and has under- 
gone initial evaluation. A procurement to obtain a real-time data 
processing system has been initiated. 
Keywords: velocimeters; lasers; telemetry; air pollution; stacks; feasi- 
bility studies; velocity; exhaust gases. 

72550 Evaluation of Gas Filter Correlation Techniques for the 
Single-Ended Measure of N02. Chaney, L.W. (Univ. of Michigan, 
Ann Arbor, MI, 48104). Project number: G712B-BA-037. Contract: 
R805956-02. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: Coal(50); oii and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objectives are to evaluate the longpath gas-filter correla- 
tion instrument for measuiement of hf concentrations emitted from 
aluminum refinery potrooms and to test and calibrate an NO--NO2 
gas-filter correlation instrument in the laboratory. 
Keywords: nitric oxide; nitrogen dioxide; measuring instruments; 
hydrofluoric acid; industrial plants; gaseous wastes; air pollution. 

72551 Provide GC/MS Support for In-House Source Program. 
Pellizzari, E.D. (Research Triangle Inst., Research Triangle Park, 
NC, 27709). Project number: G712B-BA-070. Contract: 68-02-2767. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 

The objective is to provide gas chromatographic--mass spec- 
trographic services, especially for characterization of diesel exhaust 
organics, and to provide routine analysis for the carcinogenic chemi- 
cal n-nitrosodimethylamine (DMN). Organic extracts from diesel 
exhaust particulates are prepared and partially fractioned in-house. 
Samples are then submitted to the contractor for characterization, 
especially high resolution mass spectroscopy. DMN samples are 
collected on Tenax sorbent traps and submitted for analysis. The 
organic constituents in 22 samples of ,fractionated diesel exhaust 
particulate extracts have been analyzed. More than 30 exhaust sam- 
ples of various types have been analyzed for DMN and indicate 
DMN may be present in auto exhaust under certain conditions. 
Keywords: diesel fuels; combustion products; gas chromatography; 
mass spectroscopy; nitroso compounds; amines; carcinogens; exhaust 
gases; chemical analysis; air pollution. 

72552 Develop and Deliver Two Prototype Real-Time Continuous 
Sulfate Monitors for Mobile Source and Ambient Air Applications. 
Schetzle. D. (Ford Motor Co., The American Rd., Dearborn, MI, 
48 12 1). Project number: G712B-BA-07 1. Contract: 68-02-2787. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
F P A  -. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 

The objective is to develop real-time continuous monitors for 
measuring sulfates in mobile source emissions and in ambient air. A 
sample is taken through heated lines to a T and equally split. Sulfates , 

are filtered out from half of the sample and SO2 is measured. The 
other half of the sample is passed through a catalyst to convert 
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sulfates to SO2. Total SO2 is measured. Difference between the SO2 
values is sulfate. Another approach is to pass the sample through a" 
denuter to remove SO2 while allowing the sulfate particulate to pass 
through. The sulfates are then passed through a catalyst for conver- 
sion to SO2 which is then measured. Detection system is based on an 
improved microcoulometric technique for SO2. Sampling param- 
eters have been investigated. Catalytic conversion of sulfate to SO2 
for microcoulometric measurement has been optimized. A simple 
denuter has been devised and found to be efficient in scrubbing SO2 
from the sample stream. This makes possible direct measurement of 
sulfates as S02. 
Keywords: mobile pollutant sources; air pollution monitors; design; 
sulfates; sulfur dioxide; sampling; scrubbers; monitoring. 

72553 Application of an Asbestos Analyzer to Environment Sam- 
pler. Birks, L.S. (Department of Defense, 4555 Overlook Avenue, 
Washington, DC, 20375). Project number: G712B-BA-099. Contract: 
D9-F0566. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives are (1) to evaluate the performance of an x-ray 
diffraction asbestos analyzer (XRDAA), designed and built by NRL 
under a previous agreement (EPA-IAG-D5-0651), and (2) to deter- 
mine operating costs and analysis time involved in the routine use of 
the XRDAA. Sample specimens will be prepared by EPA using 
separation techniques currently under development and fiber align- 
ment as perfected in ESRL/RTP. NRL will furnish alignment grids, 
o erate analyzer, and evaluate results. 
dywords:  x-ray diffraction; asbestos; performance; x-ray diffracto- 
meters; operating cost; technology transfer; environmental materials; 
evaluation. 

72554 Development of Glass Array Impactors for Separation of 
Fibrous Aerosols. Gentry, Jaw, (Univ, of Maryland, College Park 
Campus, College Park, MD, 20742). Project number: G712B-BA- 
101. Contract: R806518-01. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to develop a means for sainpling fibrous 
aerosols that will separaie fibers from non-fibrous or isometric 
particles and thus facilitate the measurement of airborne fiber con- 
centrations, e.g., of asbestos, by reducing interferences by back- 
ground particles. The approach is based on previously reported 
observations that fibers are aligned by flow gradients as they ap- 
proach and pass through parallel capillary arrays such as nucleopore 
filters and porous glass disks of sufficiently large pore size. 
Keywords: aerosols; fibers; sampling; sorting; asbestos; filtration; air 
pollution monitors; air samplers; design; filters. 

72555 Polynuclear Aroriiatic Corttpou~ids: Synthesis and Purifira- 
tion. Eisenbraun, E.J. (Oklahoma State Univ., Stillwater, OK, 
74075). Project number: G712B-BB-005. Contract: R805419-03. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: . . 
EPA. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Pollutant characterization and analysis. 

The synthesis and/or purification of a group of polynuclear 
aromatic (PNA) hydrocarbons commonly found as pollutants in the 
environment are described. These hydrocarbons are to be synthe- 
sized and purified in 10 g quantities with a purity goal of 99.9%. 
Synthesis and purification is considered a continuous process which 
is most efficient when more than one hydrocarb0n.i~ under study at 
the same time. We like to.keep something going at each phase so that 
equipment bottlenecks do not develop. Exploratory studies are con- 
ducted to determine whether a reaction sequence will provide the 
desired hydrocarbon and to obtain a sample for purity studies. This 
information is required for estimation of the synthesis and/or purifi- 
cation of 27 compounds has been accomplished since the beginning 
of the project. Each of these compounds were supplied in 10 g 
amounts. These compounds have been distributed throughout EPA, 
the USA, and some foreign countries. 
Keywords: polycyclic aromatic hydrocarbons; synthesis; purification; 
air pollution. 

72556 Air Pollution Monitoring by Long Path Lasers. Chaney, 
L.W. (Univ. of Michigan, Ann Arbor, MI, 48104). Project number: 
G712B-BB-032. Contract: R806650-01. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

'The objective is to use ESRL's existing long path monitoring 
systems in field test to measure spatial (horizontal and vertical) 
averages of CO and 0 3  in the ambient air. The unique monitoring 

capabilities of long path monitors will be used to validate air quality 
models and to determine spatial variability of CO and 03.  An optical 
transfer system will be designed to deflect diode and C 0 2  laser 
beams from a mobile van to a remote retro-reflector so that a 
capability for measuring slant height av,erages of 0 3  can be realized. . 
0 3  and CO spatial averages will be measured in EPA field studies. 
Keywords: air pollution monitors; carbon dioxide lasers; spatial distri- 
bution; carbon monoxide; ozone; air quality; optical systems. 

72557 Continuous Monitoring of Particulate Sulfpr Compounds 
by Flame. Nuteicker, J.J. (Oregon Graduate Center, 19600 NW 
Walker Rd., Beaverton, OR, 97005). Project number: G712B-BB-082. 
Contract: R804750-02. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objective is to develop an instrument capable of both 
continuously monitoring sulfur and distinguishing among 
the different chemical com~ounds  of sulfur. Sulfur is detected by the 
luminescence resulting from combustion of sulfur compound<in a .  
hydrogen rich flame. Sulfur gases are removed from the sample 
stream by a diffusion tube scrubber. The principal constituents of 
atmospheric sulfur particulates, H2S04 and ammonium (BI) sulfate, 
are individually removed from the sample stream by a thermal 
speciation. Thermal speciation employs a heated tube in which the 
particulates can be transferred to gases and removed at their vapori- 
zation temperatures. An automatic particulate sulfur monitor has 
been completed which uses sequential removal of sulfur compounds 
(as described above) and real-time data handling by micro-processor 
electronics. The instruments permit near real-time measurements of 
total sulfur particulate, total minus sulfuric.acid, and total minus 
ammonium sulfate. 
Keywords: sulfur dioxide; air pollution monitors; sulfur; particles; 
aerosols; scrubbers; sulfuric acid; ammonium sulfates; air quality; 
a ro~~ i lu r i~~g ;  design. 

72558 Simplified Sampling Systems. Heinsohn, R.J. (Pennsylva- 
nia State University, Dept. of Mechanical Engineering, 101 Ham- 
mond Bldg., University Park, PA, 16802). Project number: G712B- 
BC-010. Contract: R805738-01. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environmental 
Sciences Research Lab. Funding: EPA-$30,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives of this task are to design, build, and test a 
simplified source sampling system. This system will be suitable for 
use as methods 5, 17, and the ip system. The system will have 'a 
dilution system which can collect particulate matter at ambient 
temperature and pressure. Ease of handling and use are also factors 
which are being evaluated. A dilution ejector pump is the heart of 
this system; it provides the pumping and the needed dilution air. The 
dilution ejector pump has been developed and evaluated, and a 
prototype system has been delivered to EPA. A second prototype is 
being evaluated at Pennsylvania State University. 
Keywords: air pollution; sampling; aerosol monitoring; partic!es; aer- 
osols; design; air samplers; optimization. 

72559 In-Stack Diffusion Classifier for Aerosol Mass Distribu- 
tion. Lundgren, D.N. (Univ. of Florida, 220 Black Hall, Gainesville, 
FL, 32611). Project number: G712B-BC-012. Contract: R805762-02. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. -. . .. 

Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The objective of this work is to develop, fabricate, and test an 
in-stack diffusion particle size classifer. An in-stack diffusion device 
with five sizing stages which use a different number of diffusion 
screens will be used. A laboratory prototype made of aluminum has 
been fabricated and tested. Two  stainless steel prototypes are com- 
pleted and will be field tested. 
Keywords: particle size classifiers; stacks; design; fabrication; alumin- 
ium; testing; stainless steels; field tests; aerosols. 

72560 In-Stack Particle Sizing Device Compatible with Samples 
Preparation Requirements of the Wavelength Dispersive X-Ray Flu- 
orescence. McCail, J.D. (Southern Research Inst., 2000 9th Avenue 
S., Birmingham, AL, 35205). Project number: G712B-BC-015. Con- 
tract: 68-02-2992. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The objective is to design and develop an in-stack particle 
sizing device that will classify stationary source stack gas-borne,', 
particulate matter into six sized fractions. The first fraction is pro- 
duced by a 15 micron cut point mechanism. The next five are ,. 
successively smaller down to 0.5 micron and are produced by an , 
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impactor and each of the five is deposited onto a separate subsrrate. 
The sample, consisting of the particulate matter deposited.on the 
substrate, is compatible with no further processing with the analyt- 
ical procedures of ESRL's wavelength dispersive x-ray fluorescence 
analyzer. The device will be designed to cause impaction onto a non- 
porous substrate. The aerosol passes through a slit and impacts onto 
a substrate on a rotating drum. This is the mechanism for the five 
fractions lower than 15 microns. The 15-micron mechanism may be a 
cyclonic impactor or other method. Preliminary design of the five 
stages. 10 microns to 0.5 micron. is completed. A breadboard device 
has been fabricated to simulate one stage. Tests of the breadboard 
are designed. 
'Keywords: stacks; aerosols; particle size; particle size classifiers; x-ray 
fluorescence analysis; design. 

72561 Chemical Ionization Mnss Spectrometry of Organics and 
Organometallic Compounds. Risby, T.H. (Pennsylvania State Univ., 
226 Fenske Lab., University Park, PA, 16802). Project number: 
G712B-BC-037. Contract: R803651-02S3. Supported by: Environmen- 
tal Protection Aaencv. Research Trianrrle Park. NC (USA). Envi- . , 

ronmental sciences ~Gsearch Lab. ~ u n d & ~ :  EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 

The objective is a multi-part study which would determine 
possible applications of positive and negative chemical ionization 
mass spectrometry to mobile source analysis and then to apply it to 
the analysis of diesel particulate. A wide range of applications are 
surveyed from the analysis of lanthanide and noble metals; other 
metallic and nonmetallic compounds such as nickel carbonyl and 
sulfuric acid; and a wide range of organic materials. Techniques for 
each of the types of analysis (metal, gases, inorganics, and organics) 
were developed. These techniques are applied to mobile source 
emission analysis. 
Keywords: mobile pollutant sources; diesel fuels; particles; rare 
earths; gold; platinum; sulfuric acid; nickel compounds; carbonyls; 
mass spectroscopy; organic compounds; organometallic compounds; 
chemical analysis; combustion products; exhaust gases; air pal!ution. 

72562 Exhaust Emissions from a Diesel Enginc. Risby, T.H. 
(Johns Hopkins Univ., 615 H. Wolfe St., Baltimore, MD, 21205). 
Project number: G712B-BC-080. Contract: R806558-01. Supported by: 
Environmental Protection Agency, Research Triangle Park. NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objective is to determine basic data relating the impact of 
fuel and engine combustion parameters to diesel particulate composi- 
tion, emissions rates, and biologic activity. Simple fuels will be 
utilized in a single cylinder engine and model combustion systems. 
Post combustion dilution effects will be measured as well as primary 
combustion phenomenon. Biological activity will be monitored using 
simple systems. Surface character of the particulate will be deter- 
mined. This is a new study but extends previous work which 
indicates that fuel composition is not necessarily the controlling 
parameter on particulate character. 
Keywords: diesel engines; exhaust gases; biological effects; aerosols; 
particles; chemical composition; diesel fuels; air pollution; air quality. 

72563 Comparative Evaluation of GC/MS Data Analysis Proc- 
essing. Pellizzari, E.D. (Research Triangle Inst., P.O. Box 12194, 
Research Triangle Park, NC, 27709). Project number: G762B-DB- 
011. Contract: 68-02-2262. Supported by: Environmental Protection 
Agency, Research Triangle Park. NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The overall broad term objective of this program is to evalu- 
ate methodology encompassing the use of a solid sorbent collection 
device for the collection of vapor-phase organics in combination 
with gas chromatography/mass spectrometry/computer for their 
analysis. The aim of this program is to evaluate this methodology at 
ten different sites within the continental USA. The limitations and 
the overall analysis capability is to be,documented with research 
improvements to be implemented to correct any uncovered deficien- 
cies. A series of field samples will be investigated for artifact 
formations of class compounds during the collection process. Addi- 
tionally, information will be collected on toxic organic compounds 
present in ambient air. Sites have been selected and initial sampling 
begun. 
Keywords: gas chromatography; mass spectroscopy; organic com- 
pounds; adsorption; air samplers; air pollution; comparative evalua- 
tions; vapors. 

72564 Portable Miniature Collection System for Exposure As- 
sessment Within the Microenvironment for Carcinogens and Precar- 
cinogens. Brooks, J. (Monsanto Research Corp., 1515 Nicholas 
Road, Dayton, OH, 45407). Project number: G775B-CD-004. Con- 
tract: 68-02-2774. Supported by: Environmental Protection Agency, 

Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to develop a miniaturized personal sampler 
for the genotoxic vapors and develop a screening technique(s) for 
the important genotoxic families. The approach is to: evaluate sever- 
al commercially available solid absorbents for the collection of 
organic carcinogenic vapors for collection efficiency, breakthrough 
times, etc; design and fabricate portable collection device using solid 
absorbents; develop analytical methodology for subsequent analysis 
of collected carcinogens; and test developed methodology under 
field conditions. Three solid absorbents have been selected - 
TENAX GC, PORAPAK R, and AMBERSORB SKC 340 - as the 
most effective absorbents. A capillary inlet system desorption cham- 
ber has been constructed and evaluated. This system is used to 
thermally desorb the collected vapors from the solid absorbent to 
the analytical finish. 
Keywords: air samplers; mutagen screening; chemisorption; organic 
compounds; design; chemical analysis; desorption. 

72565 Develop Multi-Residue Analysis for 20 Carcinogens and . 
Screening Techniques fnr the Analysis nf Chemical Claqs.Categnries. 
McMillin, C.R. (Monsanto Research Corp., Dayton Lab., 1515 Ni- 
cholas Road, Box 8, Dayton, OH). Project number: G775D-CD-005. 
Contract: 68-02-2773. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA-$75.000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives are to identify 20 of the most significant 
suspected atmospheric carcinogens that are produced in high 
volume, develop analytical methodology for their analysis, and test 
methodology in the field. A literature survey will be performed of 
the high volume chemicals that are carcinogens or suspected car- 
cinogens. From this survey, 20 chemicals are to be selected for 
development of methods for their subsequent collection and analysis. 
The 20 compounds have been selected from a compilation of 125 
chemicals suspected of being carcinogens. They were selected to be 
representative of the broadest range of chemicals ~ossible. 
~eywords: multi-element analysis; carcinogens; mutagen screening; 
chemical effluents: risk assessment: air ~ollution: auantitative chemi- . . , . 
cal analysis; optimization. 

72566 Diesel Exhaust' Chamber Studies: Incremental Funding. 
Anderson, R. (Calspan Corp., 1422 Genessees Avenue, Buffalo, NY, 
14221). Project number: G815B-CA-045. Contract: 68-02-2987. S u p  
ported by: Environmental Protection Agency, Research Triangle 
Park. NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to study the aerosol formation and growth of 
SOZ/diesel exhaust mixtures as a function of humidity, HC/NOx. 
primary aerosol levels, and ammonia under controlled smog cham- 
ber conditions. The 21,000 cubic feet Calspan smog chamber will be 
used. Parameters listed in the objective will be controlled, diesel 
auto exhaust introduced to the chamber, and aerosol size as a 
function of time measured. SO2. NOx, 03 ,  and THC will be deter- 
mined continuously. Filter samples for x-ray analysis and for bio- 
assay studies will be taken. As of April 1, 1979, 28 chamber runs 
have been made. That data is being analyzed in preparation for 
planning the final series of runs to be done in July 1979. 
Keywords: diesel engines; exhaust gases; air pollution abatement; 
aerosols; sulfur dioxide; nitrogen oxides; ozone; hydrocarbons; ex- 
haust systems. 

72567 Investigation of Filter Artifacts When Sampling Airborne 
Organic Particulates. Pitts, J.N. (Univ. of California, Riverside, CA, 
92502). Project number: G832B-EA-083. Contract: R806042-02. Sup- 
ported by: Environmental Protection Agency. Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objectives of this grant are to substantiate the existence 
of sampling error (so-called filter artifacts) suspected in the analysis 
of the organic fraction of the particulate collected in polluted 
atmospheres, to determine the mechanism(s) by which such artifacts 
occur in particulate polycyclic organic matter (POM), and to pro- 
vide collection methods which minimize artifact errors. The meth- 
ods employed are: (1) design, construct, and test a sampling device 
which allows the collection of particulate onto several filtering 
media simultaneously from the same polluted atmosphere; (2) design, 
construct, and test a filter exposure apparatus and systematically 
investigate filter artifact formation on pre-collected filters .using the 
exposure apparatus; and (3) study organic aerosol surrogate develop- 
ment and feasibility evaluation. Results include: (1) design and 
construction completed on the ultra high-volume four by four sam- 
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pler; (2) design, construction, and testing completed on a prototype 
diffusive sampler; (3) experimental design completed on artifact 
formation .effects of filter media; and (4) ambient sampling site 
established in El Monte. 
Keywords: air filters; organic compounds; aerosols; particles; sam- 
pling; aerosol monitoring; measuring instruments; reliability; air sam- 
plers; design; california. 

72568 Ambient Aerosol Analysis Near Coal Gasification Plant, 
Yugoslavia. Winchester, J.W. (Florida State univ., 205 Wilde Drive, 
Tallahassee, FL,  32306)., Project number: G832B-EA-141. Contract: 
R806651-01. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC-(USA). Environmental Sciences Research 
Lab. Funding: EPA. . . 
Related energy source: CoaI(100) -R  and D categories: Pollutant 
measurements technology. 

The objectives are: (1) to supply size fractionating and time 
resolving sampling devices to the E P A  for use in Yugoslavian 
gasifier study, (2) to determine elemental composition on selected 
samples collected by EPA in Yugoslavia, (3) to interpret analysis 
data from Yugoslavian samples, and (4) to supply elemental size 
distributions and time resolved elemental concentrations to E P A  and 
to Yugoslavs. The  approach is to  analyze size fractionated and time 
resolved sampled collections using proton induced x-ray emission 
(PIXE) techniques and statistical data interpretation and analysis 
techniques. ,Required instrumentation and sample collection sub- 
strates have been delivered to the EPA. Field study in Pristina. 
Yugoslavia, is scheduled for May 1979. . 
Keywords: yugoslavia; coal gasification plants; aerosol monitoring; 
ambient temperature; air samplers; aerosols; chemical composition; 
x-ray emission analysis; air pollution. 

72569 Kinetics and Mechanisms of Nitrate Formation in Photo- 
chemical Smog. Spicer, C.W. (Battelle Columbus Labs., 505 King 
Avenue, Columbus, OH, 43201). Project number: G832B-EA-161. 
Contract: R805812-01. Supported by: Environmental Protection 
Agency, Research Triangle Park, N C  (USA). Environmental Sci- 
ences Research Lab. Funding: EPA-$60,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

T h e  objective of this work is to determine the fate of NOx in 
the atmosphere through the use of smog chambers that simulate 
actual atmospheric conditions. Experiments will be performed on 
HC/NOx mixtures for the specific purpose of identifying the chemi- 
cal and physical removal processes of NOx. A series of runs have 
been performed in order to determine the background loss character- 
istics of the smog chamber. 
Keywords: chemical reaction kinetics; nitrates; photochemical oxi- 
dants; photochemistry; smog; mathematical models; atmospheric 
chemistry. 

72570 Incremental Funding: Reactions of SO2 with 0 2 ,  0 3 ,  and 
NO2 in Catalytic Solutions. Martin, L.R. (Aerospace Corp., P.O. 
Box 95085, Los Angeles, CA,  90045). Project number: G832B-EA- 
170. Contract: 68-02-2702. Supported by: Environmental Protection 
Agency. Research Triangle Park. N C  (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The  intent is to study SO2 reactions in liquid droplets as a 
function of 0 3 ,  NOx, organic vapors, and catalytic species such as 
Fe, Mn, V, Cu, Co, and Pb. A laboratory study involving a stopped 
flow reaction setup with uv absorption spectroscopy to follow the 
SO2 decay is being used. Reaction times of 1 sec to 1 day can be 
measured in this manner. The  first year involved a literature review 
to determine which rates have been measured. The  lab equipment 
was then assembled and rate measurements begun. Of the 179 
reactions to be studied, 21 have been completed in the first 18 
months of the program. The  Fe/Mn mixed catalyst system is the 
only one studied thus far to exhibit synergism. 
Keywords: sulfur dioxide; ozone; nitrogen dioxide; iron; manganese; 
vanadium; copper; cobalt; lead; absorption spectroscopy; catalysts; 
synergism; coal; atmospheric chemistry; air quality; catalytic effects. 

72571 Role of Organic Peroxynitrates in Photochemical Smog. 
Hendry, D.G.  (SRI International, 300 Ravenswood Avenue, Menlo 
Park, CA,  94025). Project number: G832B-EA-171. Contract: 
R806506-01. Supported by: Environmental Protection Agency. Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of the proposed study is to elucidate the role of 
organic peroxynitrates in photochemical smog formation. The de- 
composition of peroxynitrates, RO2N02 yields R 0 2  + N02,  and 
the subsequent reactions of the peroxy radicals with N O  and NO2 
will be investigated. The  following peroxynitrates will be studied: 
PPN, PFN, PNA, peroxyethyl nitrate, peroxy isopropyl nitrate, 
peroxy-1-butyl nitrate, and peroxypentyl nitrate. 

Keywords: smog; photochemical oxidants; peroxy radicals; nitrogen 
dioxide; nitrates; atmospheric chemistry. 

I 

72572 Field Instrumentation for Real-Time Monitoring of Respi- 
rable and Non-Respirable Dust Concentration in the Air. Patashnick. 
H. (Dudley Observatory, 1202 Troy Schenectady Road, Latham, 
NY, 12110). Project number: G832B-EA-201. Contract: R805222- 
0251. Supported by: Environmental Protection Agency, Research 
Triangle Park, N C  (USA). Environmental Sciences Research Lab. 
Funding: EPA. 
Related e n e r b  source: general science(100) R 'and D categories: . . 
Pollutant measurements technology. 

The  objective is to develop an instrument for real-time mea- 
suremeni of ambient aerosol mass. The  instrument is based on a 
newly developed device--tapered element oscillating microbalance-- 
which is similar to  classical quartz crystal microbalance but without 
many of the latter's problems. A satisfactory method for collecting 
aerosol on the microbalance has been demonstrated: filtration 
through a membrane filter cartridge attached to the end of the 
hollow tapered element position of the microbalance. A 5 liter/ 
minute flow rate has been achieved. A series of ambient measure- 
ments at I5 minute intervals has been obtained. 
Keywords: dusts; ecological concentration; aerosol monitoring; air 
pollution; air quality; aerosols; particles; air samplers; air pollution 
monitors. 

72573 Mesoscale Sulfur Balance Studies. Winchester, J.W. 
(Florida State Univ., 205 Wildwood Drive, Tallahassee, F L ,  32306). 
Project number: G832B-FA-132. Contract: R803887-03. Supported 
by: Environmental Protection Agency, Research Triangle Park, N C  
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

This is a comprehensive study to characterize the occurrence 
of sulfur in aerosol particles at sampling stations in locations between 
the mid-continent and eastern seaboard of continental USA. Addi- 
tional remote stations in marine and continental areas are also being 
operated to provide important background information. Emphasis is 
being placed on the concentrations of sulfur in relation to other 
elements present in the aerosol and on the time variability of these 
concentrations with a time resolution of 2 hours. Sampling is being 
carried out continuously at heights from ground level to 30 meters 
by a unique time sequence filter sampler which has been developed 
at Florida State University. Additional samples are planned to be 
taken during intensive periods during the year by cascade impactors 
at about five of the filter sampling sites, using cascade impactors for 
determination of the particle size distribution of sulfur and related 
elements. Elemental analysis is performed using proton induced x- 
ray emission. All sampling is completed. Data reduction and evalua- 
tion is ongoing. 
Keywords: aerosols; sulfur; sampling; baseline ecology; ecological 
concentration. 

72574 Techniques for the Measurement of Aerosol Carbon Con- 
tent. Macias, E.S..(Washington Univ., 4559 Scott Avenue, St. Louis, 
M 0 ,  ,63136). Project number: G833D-EB-012. Contract: R806005. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, N C  (USA). Environmental Sciences Research Lab. Funding: 
EPA.  
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The  research is focused on the development of instruments 
and techniques for analyzing carbonaceous aerosols with high accu- 
racy and in more detail than is presently possible. The  research effort 
will concentrate on the study of atmospheric patticles less than a few 
micrometers in diameter. The  total carbon content will be deter- 
mined by the Gamma-Ray Analysis of Light Elements (GRALE) 
technique. The elemental carbon fraction will be determined by 
reflectance analysis and alternatively differential heating followed by 
G R A L E  analysis, and the organic carbon by thermal evolution and 
alternatively solvent extraction of organics followed by a method for 
total organic carbon. The G R A L E  technique has been successfully 
used for the analysis of carbon and other light elements collected on 
tissuquartz filters and has shown promise in preliminary test for 
analyzing thin teflon filters. 
Keywords: aerosols; particles; carbon; gamma spectroscopy; quantita- 
tive chemical analysis; solvent extraction; air quality; atmospheric 
chemistry. 

72575 Laser Raman Monitoring of Sulfuric Acid, Sulfates, Sulfur 
Trioxides, and Sulfur Dioxide in Stack Emissions. Chanlo, R. (Yale 
Univ., 206 Elm, New Haven, CT,  06520). Project number: G833D- 
EB-016. Contract: R805458-02. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, N C  (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. . I ,  

The objectives are to obtain absolute Raman cross sections of 
gaseous H2S04 and SO3 and their Raman spectral linewidth and 
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lineshifts and to demonstrate in the laboratory the viability of Raman. 
spectroscopy in distinguishing the multiphases of sulfur oxides. .Cali-. 
bration of H2S04 concentrat~ons for cross section measurement will 
be accomplished by determining the partial pressure of H2S04 as the 
difference between total pressure and the sum of partial pressures of 
SO3 and H20. Raman scatter wavelengths for H2S04 have been 
established at 1200/cm and 825/cm. Gases such as S03, NO, C02, 
and SO2 do  not interfere. NO2 may interfere depending upon its 
concentration relative to H2S04. Progress has been made in optimiz- 
ation of instrumentation in several areas relating to the measurement 
of the necessary Raman scattering cross section, linewidth, and 
lineshift. 
Keywords: gases; raman spectra; sulfuric acid; sulfates; aerosol moni- 
toring; stacks; emission; sulfur dioxide. 

72576 Effect of Collisional Lifetime in Optoacoustic Detection of 
Pollutant Cases. Christian, W. (Allegheny Coll., Meadville, PA, 
16335). Project number: G833D-EB-043. Contract: R806439-01. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. -. 

Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to determine the relationship between optoa- 
coustic signal, absorption coefficient, collisional lifetime, chopping 
frequency, and pressure in an optoacoustic cell. The optoacoustic 
cell will be calibrated using a piezoelectric crystal to induce pressure 
variations in the cell. Carbon dioxide, sulfur hexafluoride, nitrous 
oxide, ethylene, various fluorocarbons, and methylhalides will then 
be investigated. Particular attention will be given to gases which 
activate in a stepwise manner and to gases which exhibit kinetic 
cooling effects. 
Keywords: photoacoustic spectrometers; carbon dioxide; sulfur fluor- 
ides; nitrogen dioxide; ethylene; organic compounds; photoacoustic 
spectroscopy; air pollution; gases. 

72577 Design, Fabrication, and Testing of Ambient Aerosol Sam- 
pler Inlets. Wedding, J.B. (Colorado State Univ. Research Inst., Fort 
Collins, CO, 80571). Project number: G833D-EB-044. Contract: 
R806491-01. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to accomplish the design, fabrication, and 
testing of dichotomous sampler inlets having a 15 micrometer upper 
cutpoint and small dependence on wind speed. The new inlet will be 
designed through a combination of mathematical modeling and wind 
tunnel testing. 
Keywords: air samplers; aerosols; particles; testing; design; mathemat- 
ical models; wind tunnels. 

72578 Preconcentration and Analysis of Ammonia and Amines in 
Air. Braman, R.S. (Univ. of South Florida, 4202 Fowler Avenue, 
Tampa, FL, 33620). Project number: G833D-EB-017. Contract: 
R806688-01. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to preconcentrate NH3 and amines from the 
ambient air and then to measure them individually as they are 
thermally desorbed from the preconcentrators. The objective is one 
of instrumental technique development. NH3 and amine standards . 
will be established and laboratory experiments to test sorbent materi- 
als will be planned and executed. The best sorbent will be selected 
for extensive testing. 
Keywords: ammonia; amines; air; separation processes; adsorbents; air 
pollution; air quality; sorptive properties. 

72579 Standard Reference Materials (SRMs) for Toxic Organics 
in Air. Zielinski, U.L. (National Bureau of Standards, Washington, 
DC, 20234). Project number: E883A-100001. Contract: D9-0646. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Monitoring and Support Lab. 
Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Health effects assessments. 

The Toxic Substances Control Act of 1976 focused attention 
to the need for a better understanding of the effects of chemicals on 
human health and the environment. It has been estimated that 70,000 
chemicals are currently in use. While only a small number of these 
may be toxic, the risk to human health and the effect on the 
environment will be the subject of Intensive study during the next 5 
years."Of the many classes of compounds that will be scrutinized by 
EPA; 'one of the largest classes will be organics, widely used in 
industry as precursors in the manufacture of synthetics and as 
solvents. The immediate purpose of this task is the development of 
toxic'organic gaseous standard materials by NBS for use by EPA in 

their monitoring and quality assurance programs. In conjunction 
with this, toxic gas analytical methods research will be carried out 
by NBS. 
Keywords: air pollution; standards; toxic materials; organic com- 
pounds; quantitative chemical analysis; textiles; solvents; gaseous 
wastes. 

72580 Standard Reference  ater rial and Reference Method for 
Asbestos in Air. Zielinski, .W.L. (National Bureau of Standards, 
Washington, DC, 20234). Project number: E883A-100002. Contract: 
D9-0646. Supported by: Envitonmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Monitoring and Support . . - . . 
Lab. Funding: EPA. 
Related enerav source: CoaI(100) R and D categories: Pollutant . , 

characterizatiGn and analysis. 
- 

Reliability of measurements of asbestos fibers in air will be 
improved by providing 'standards for calibration and measurement 
and evaluating reference measurement technology. Calibration 
standards will be p~ovided for the determination of relative sources 
of error in analytical electron microscopy (AEM) provisional refer- 
ence methods for laboratory and field evaluation. A collaborative 
laboratory evaluation of key procedural variables in the EPA provi- 
sional reference AEM method will be provided and optimized 
procedural parameters recommended. 
Keywords: air pollution; asbestos; quantitative chemical analysis; 
standards. 

72581 Los Angeles Catalyst Study (LACS). Parry, E.P.; Colo- 
vos, G.  (Rockwell International Corp., 1049 Camios Dos Rios, 
Thousand Oaks, CA, 91360). Project number: E601B-09. Contract: 
68-02-2292. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Monitoring and 
Support Lab. Fundine: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

A study is being conducted to (1) determine the ambient air 
concentrations of carbon monoxide, lead, and sulfur dioxide, in order 
to predict the sulfuric acid (H2S04) ambient levels resulting from 
catalyst automobile emissions on a heavily traveled freeway; and (2) 
evaluate and improve field methodology for detection of air quality 
changes attributable to catalyst emissions. Roadside air monitoring 
sites were set up in Los Angeles adjacent to the San Diego Freeway 
in June, 1974, and monitoring data generated. The first three years of 
data are summarized in the EPA technical document titled The Los 
Angeles Catalyst Study Symposium, EPA-600/4-77-034. 
Keywords: catalytic converters; exhaust gases; automobiles; roads; air 
pollution; carbon monoxide; lead; sulfur dioxide; sulfuric acid; air 
pollution monitors; mathematical models; aerosol monitoring; cali- 
fornia; air quality. 

72582 Expand Organic Spectral Search System. Bumgarner, J.E. 
(EPA, Environmental Monitoring and Support Lab., Research Tri- 
angle Park, NC, 27711). Project number: E606-05. Supported by: 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to expand spectral search system to increase 
throughput of processed samples. Capabilities of recently purchased 
INCOS system will be developed and other potential systems ex- 
plored. 
Keywords: spectroscopy; research programs; optimization; fossil 
fuels; hydrocarbons; air pollution; chemical analysis; air quality. 

72583 Fuel and Fuel Additive Analysis for Lead, Phosphorus, and 
Manganese. Quillian, R.; Lepera, M. (Department of Defense, Fort 
Belvoir, VA, 22060). Project number: E606-07. Contract: 08-F0352- 
02. Supported by: Environmental Protection Agency, Research Tri- 
angle Park, NC (USA). Environmental Monitoring and Support 
Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

Meradcom will provide analytical services utilizing the ap- 
propriate techniques, instrumentation, and methodologies at the 
Southwest Research Institute facility to meet the analytical goals set 
by the EPA project officer. Analysis will be performed primarily on 
gasoline samples; however, diesel fuel, fuel additives, lubricants, and 
other fuel components may be substituted. Quality control data as 
specified will be provided. 
Keywords: lead; phosphorus; manganese; gasoline; diesel fuels; fuel 
additives; lubricants; quality control; chemical analysis. 

72584 Analyze Samples for Asbestos. (Midwest Research Inst., 
425 Volker Blvd., Kansas City, MO, 641 10). Project number: E606- 
08. Contract: 68-02-2814. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Moni- 
toring and Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant monitoring. 
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The objective i s l to  obtain asbestos concentrations in the 
vicinity of emission sources. T h e  data will be of value to OAQPS in 
setting an emission standard. Samples taken at selected emission sites 
will be analyzed for asbestos. 
Keywords: asbestos; sampling; chrn~ical  allalysis; air pollution; parti- 
cles; aerosols. 

72585 UHO Collaborating Center on Environmental Pollution 
Control. Burt, S. (Research Triangle Inst., P.O. Box 12194, Research 
Triangle Park, NC, 27009). Project number: E606A-01. Contract: 68- 
02-2471. Supported by: Environmental Protection Agency, Research 
Triangle Park, N C  (USA). Environmental Monitoring and Support 
Lab. Funding: EPA.  
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective is to maintain a data base on material contribut- 
ed from a worldwide .network of selected reporting stations on 
specified ambient pollutants. Annual reports of summarized data will 
he published by the World Health Organization. E P A  provides 
frequency distributions, monthly plots, and contributes to the writing 
of these documents. 
Keywords: air pollution; data acquisition; information systems. 

72586 NASN Operations. Jungers, R.H.; Walling, J.E. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC, 2771 1). 
Project number: E606A-03. Supported by: Environmental Protection 
Agency, Research Triangle Park, N C  (USA). Environmental Moni- 
toring and Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The  objective is'to generate valid data for particulate matter 
collected for ambient air to be used for long term trend assessment. 
The  approach is to purchase and distribute nationally, filters of 
known background and analyze particulate matter taken at NASN 
(FY-80 N A ~ ~ S )  sites for selected parameters. 
Keywords: aerosol monitoring; aerosols; sampling; filters; data acqui- 
sition; usa; sulfur compounds; nitrogen compounds; metals; inorganic 
compounds; monitoring. 

72587 Matrix Evaluation and Control ~ n a l y s i s  of Fuel and Fuel 
Additives. Rainey, W. (Oak Ridge National Lab., P.O. Box X, Oak 
Ridge, TN,  37830). Project number: E606A-22. Contract: 09-X0690. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, N C  (USA). Environmental Monitoring and Support Lab'. 
Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to develop analytical methodology and serve 
as a referee laboratory on matrixes of inorganic, organic, and bio- 
logical nature. Several instruments are to be utilized including but 
not limited to spark source mass spectrometry, thermal mass spec- 
trometry, isoto$c dilution, gas chiomatography/mass spectrometry 
(high and low resolution), high performance liauid chromatogra~hv.  
ion-microprobe, scanning eEciron micros cop^ and bioassays. ' A ~ :  
propriate analytical, biological, and combustion engineering tech- 
niques and methodology for application to combustion and biologi- 
cal materials are provided. 
Keywords: mass spectroscopy; gas chromatography; liquid column 
chromatography; scanning electron microscopy; ion microprobe 
analysis; hydrocarbons; photochemical oxidants; aerosols; particles; 
nonmetals; petroleum; gasoline; additives; combustion products; 
quantitative chemical analysis. 

72588 Fenceline Screening for Organic Species. Martin, B.E.; 
Baumgarner, J.E. (Environmental Protection Agency, Research Tri- 
angle Park, NC, 2771 11). Project number: E763-05. Supported by: 
Environmental Protection Agency, Research Triangle Park, N C  
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to obtain qualitative data for organic com- 
pounds in air at selected fenceline sites. The  approach is to collect 
air samples on T E N A X  and obtain and interpret GC/MS output. 
Keywords: hydrocarbons; monitoring; air pollution; gas chromato- 
graphy; mass spectroscopy; data acquisition; data analysis. 

72589 Quality Assurance Methods Clearinghouse. Williamson, 
L.  (Computer Sciences Corp., Chapel Hill Blvd., Chapel Hill, NC, 
27514). Project number: E800-04. Contract: 68-01-3840. Supported by: 
Environmental Protection Agency, Research Triangle Park, N C  
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant characterization and analysis. 

The  objective is to store, maintain, and retrieve ambient air 
sampling analysis methodology information of state, local, industrial, 
and other monitoring communities across the nation. The method- 
ology information received from the monitoring community will be 
computerized. . 

Keywords: quality assurance; data acquisition; air quality; sampling; 
monitoring; mathematical models; information retrieval. 

72590 Standardization and Quality Assurance of Stationary 
Snurce Emission. Ferguson, B.B. (Harmon Engineering and Test 
Co., Inc., Box 2249, Auburn, AL,  36830). Project number: E800-05. 
Contract: 68-02-3215. Supported by: Environmental Protection 
Agency, Research Triangle Park, N C  (USA). Environmental Moni- 
toring and Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The  objective is the evaluation and standardization of station- 
ary source emission measurement methodology. Quality assurance' 
procedures and specifications for continuous source emission moni- 
tors will be developed. Emission methodology will be evaluated at 
appropriate sources. Quality assurance procedures for continuous 
emission monitors will also be evaluated. 
Keywords: stationary pollutant sources; quality assurance; monitor- 
ing; air pollution monitors; standardization; air pollution. 

72591 Los Angeles Inhalable Particulate Pilot Study. Schwall, 
R. (Rockwell International Corp., 2421 W. Hillcrest Dr., Newbury 
Park, CA, 91320). Project number: E815-01. Contract: 68-02-2292. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, N C  (USA). Environmental Monitoring and Support Lab. 
Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant characterization and analysis. 

. The objective is to obtain reproducibility and reliability data 
from inhalable particulate monitors. The  approach is to operate 8 
types of monitors in triplicate for 20 days and perform mass, SO4 
ion, NO3 ion, and Pb analyses. 
Keywords: aerosols; aerosol monitoring; data acquisition; mass; sul- 
fates; nitrates; lead; monitoring; inhalation; errors. 

72592 Arizona SOX Study. Drago, R.J. (Environmental Protec- 
tion Agency, Research Triangle Park, NC, 2771 1). Project number: 
E817-02. Supported by: Environmental Protection Agency, Research 
Triangle Park, N C  (USA). Environmental Monitoring and Support 
Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The  objective is to obtain data in support of health studies. 
Equipment will be supplied, maintained, and calibrated. 
Keywords: sulfur oxides; biological effects; equipment; data acquisi- 
tion. 

72593 Philadelphia Inhalable Particulate Study. Himmelstein, 
L.; Hauptman, F. (City of Philadelphia, Philadelphia, PA, 19106). 
Project number: E883-01. Contract:. A00-3045-790. Supported by: 
Environmental Protection Agency, Research Triangle Park, N C  
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The  objectives are: (1) to gain an understanding of the spatial 
and temporal variations of inhalable particulate matter throughout a 
major urban area; (2) to characterize the ambient particulate matter 
and define the relation between total suspended particulate and 
inhalable particulate; and (3) to chemically characterize the particu- 
late matter according to size distribution. Ten particulate monitoring 
stations will be established and with dichotomous samplers, size 
selective hi-vols, regular hi-vols, and meteorological instruments will 
measure particulate throughout the city in various areas representing 
varied land use characteristics. In addition, several intensive studies 
will be performed in areas of special interest such as vertical distribu- 
tion, diurnal i.p., variations, fugitive dust concentrations, and other. 
Keywords: particles; aerosols; inhalation; spatial distribution; moni- 
toring; ecological concentration; land use. 

72594 Inhaled Particulate Network. Rodes, C.E. (Environmen- 
tal Protection Agency, Research Triangle Park, NC, 2771 1). Project 
number: E883-04. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Monitoring and.  
Support Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant monitoring. 

The  objective is to develop an 1P data base. A nationwide 
sampling network will be established to determine sample character- 
istics. 
Keywords: usa; sampling; aerosols; aerosol monitoring; mathematical 
models. 

72595 Ambient Particulate Sampling System. Lundgren, D.  
(Univ. of South Florida, 4202 Fowler Avenue, Tampa, F L ,  33620). 
Project number: E883A-100003. Contract: R806714-01. Supported by: 
Environmental Protection Agency, Research Triangle Park;NC 
(USA). Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 
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The objective is to provide an ambient particle sampling 
system for size selective measurement of atmospheric particulate 
matter in the approximate 10 to 100 microns aerodynamic diameter 
size range. The approach is to design, fabricate, and test a very large 
volume sampler operating at a very large flow rate capable of 
making a direct mass measurement based upon an inertial or aerody- 
namic size. The design will incorporate vertical aerosol flow down- 
ward into several parallel single state impactors, each with a differ- 
ent collection efficiency. By difference, the fraction by mass of 
particulate matter in each size range is determined. Cut points of 60, 
30, 15, and 7.5 run together with total sample will be incorporated. 

. Keywords: particles; sampling; air samplers; particle size; flow rate; 
design; mass transfer; petroleum; combustion products; sulfur com- 
pounds; nitrogen compounds; elements; trace amounts; nonmetals; 
air quality. 

73000 Assessment of Environmental Emissions from Oil Refin- 
ing. Rosebrook, D.D. (Radian Corp., 8500 Shoal Creek Blvd., 
Austin, TX, 78766). Project number: F604C-301. Contracti 68-02- 
2665. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Industrial Environmental Research Lab. 
Funding: EPA-$561,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to sample fugitive emission sources at eleven 
petroleum refineries to supply necessary data for the completion of 
Contract N68-02-2147, Source Assessment: Petroleum Refineries. 
Hydrocarbon Analysis is used with an enclosure on small sources 
and a material balance for large sources. Six of the eleven petroleum 
refineries have been sampled. No statistically significant differences 
have been observed among the refineries sampled. 
Keywords: petroleum refineries; environmental impacts; air pollution; 
hydrocarbons; flue gas; quantitative chemical analysis; emission; 
monitoring; ecological concentration. 

73001 Miniplant Studies in Support of the Fluidized-Bed Com- 
bustion Program. Bertrand, R.R.; Hoke, R.C.; Nutkis, M.S. (Exxon 
Research and Engineering Co., Government Research Labs., 1600 
Linden Avenue, Linden, NJ, 07036). Project number: F623A-04. 
Contract: 68-02-1312. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Industrial Environ- 
mental Research Lab. Funding: EPA-$734,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objectives are to conduct comprehensive analysis of 
emissions from a pressurized fluidized-bed combustor; to identify the 
effects of process operating conditions on emissions; to study the 
potential and environmental impact of sorbent regeneration; and to 
study add-on devices for particulate control. A 480 I b h r  (218 k g h r )  
pressurized fluidized-bed coal combustion miniplant, and a 25 Ib 
c o a l h r  813 kg/hr) bench-scale unit are being operated. The final 
output will show effects of operating conditions on emissions, and 
regeneration and particulate control performance. 
Keywords: coal; fluidized-bed combustors; air pollution; adsorbents; 
environmental impacts; regeneration; sulfur dioxide; nitrogen oxides; 
air filters. 

73002 Demetallization of Residual Oils, Phase V: Denitrogena- 
tion Catalyst Evaluation. Kang, C.C.; Gendler, J.; Maruhnic, P. 
(Hydrocarbon Research, Inc., P.O. Box 6047, Lawrenceville, NJ, 
08648). Project number: F623A-16. Contract: 68-02-0293. Supported 
by: Environmental Protection Agency, Research Triangle Park, NC 
(USA). Industrial Environmental Research Lab. Funding: EPA- 
$4,000. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

Phase V of this research program tested the relative worth of 
various metals used in current denitrogenation catalysts. Another 
aim was to examine the effects of increasing macropores in the 
catalysts. Specially manufactured catalysts were used in the series of 
experiments with coal liquids. Nitrogen oxide control is of concern 
to EPA in regulating air quality. The data which form the primary 
output from this study should help in establishing the extent to 
which catalytic denitrogenation can reduce fuel-bound nitrogen in 
liquid fuels. The study should also help the development of more 
effective catalysts for this task. Two commercial catalysts both failed 
to reduce nitrogen content of a petroleum vacuum residue from 
0.67% to the target of 0.3%. The observed catalyst deactivation 
exists among catalysts with similar pore structures which are being 
used for hydrodesulfurization of petroleum residuals under another 
task. Attempts to denitrogenate heavy, coal-derived liquids with 
commercial Co--Mo catalysts pointed to the need for improved 
catalysts. Ni--Mo was identified as a better metal pair than Co--Mo 
or Ni--W for denitrogenation of coal liquids. Commerical prepara- 
tiomtechniques and lower carbon deposition also increased denitro- 
genationlactivity. On the basis of catalyst weight, a bimodal pore 
distribution with some macropores improved denitrogenation activi- 

. ty over that with micropores only. The optimum pore distribution 
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was sought, but lack of technology to enlarge macropores hampered 
the effort. 
Keywords: demetallization; catalysts; coal liquids; residual fuels; eval- 
uation; nitrogen; removal; purification. 

73003 Environmental Assessment of Coal Liquefaction. Emerson, 
D.B.; Morris, W. (Hittman Associates, Inc., Department of Environ- 
mental Engineering, 9190 Red Branch Road, Columbia, MD, 21045). 
Project number: F623A-17. Contract: 68-02-2162. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Industrial Environmental Research Lab. Funding: EPA-$419,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The overall technical objective of this program is the per- 
formance of a comprehensive multimedia environmental assessment 
of the technologies for converting coal into liquid fuels and of the 
utilization of these liquid fuels in stationary source applications. 
Technologies for conversion of coal to liquid fuels will be consid- 
ered to encompass all methods of coal treatment in which the 
majority of the coal-like structure of the raw feed material is 
transformed to a liquid form, either at the treatment conditions of 
thc process or at alabier~t conditions. Technologies which involve 
the production of liquid fuels from coal through the initial use of 
commercial gasification techniques will also be considered. Data and 
environmental reports will be issued for use by EPA, other regula- 
tory groups, process developers, state agencies, and environmental/ 
energy concerned groups. A Standards of Practice manual for SRC 
has been issued. This provides an integrated multimedia assessment 
of control/disposal options, emissions, and environmental require- 
ments for a plant. 
Keywords: coal liquefaction plants; environmental effects; coal liq- 
uids. 

73004 Electrostatically Charged Fog for Control of Dust from 
Open Sources. Hoenig, S.A. (Univ. of Arizona, Tucson, AZ, 85721). 
Project number: F623-1-34. Contract: R805228. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objectives of this project are: (1) to continue the studies 
of industrial dusts and fumes and the development of apparatus for 
inducing these pollutants to agglomerate and fall out; and (2) to 
investigate the phenomena involved in dust/fume charging with the 
hope of providing better dust control systems. The studies will be 
primarily experimental and will generate the appropriate dusts and 
fumes under controlled conditions to determine the parameters in- 
volved in charging phenomena. The University of Arizona will 
make appropriate rndustrial measurements and studies to evaluate 
charging and dust control techniques in the factory environment. 
The charging behavior of a variety of dusts and fumes has been 
investigated. Most materials seem to have negative charges, at least 
for the respirable material, but there are some notable exceptions, 
i.e., magnetite. These dusts and fumes can be induced to agglomerate 
and fall out when exposed to properly charged water fog. A number 
of industrial tests are underway to test prototype fog generators as 
mechanisms for dust control. The University of Arizona has done 
some preliminary work on control of power plant fly ash and coal 
tar volatiles (from coke ovens). Here again it appears that the 
charged fog system has significant potential as a control technique. 
Keywords: dusts; fly ash; agglomeration; air pollution control; ther- 
mal power plants; flue gas; industrial plants; pollution control equip- 
ment; performance. 

73005 Assessment and Control of Wastewater Contaminants 
Originating from the Production of Synthetic Fuels from Coal. Singer, 
P.C. (University of North Carolina at Chapel Hill, School of Public 
Health, Chapel Hill, NC, 27514). Project number: F623A-91. Con- 
tract: R804917. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Industrial Environmental Re- 
search Lab. Funding: EPA-$484,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The purpose of this project is to assess the environmental 
impact of wastewater contaminants originating from the production 
of synthetic fuels from coal and to evaluate alternative wastewater 
treatment technologies for the control of these contaminants. The 
phases of the project are: (1) a literature review and survey of pilot 
and full-scale coal conversion facilities to identify specific contami- 
nants in the wastewaters; (2) a study of the biodegradability of 
selected organic constituents from such wastewaters including aquat- 
ic bioassays on selected residuals; (3) biological and physical-chemi- 
cal treatability studies of selected organic constituents and identifica- 
tion of the residuals; (4) animal toxicology studies to evaluate poten- 
tial health effects of components not studied in sufficient detail 
elsewhere; and (5) treatability studies of composite synthetic and real 
coal processing waters. 
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Keywords: waste water; environmental impacts; synthetic fuels; bio- 
degradation; toxicity; coal gasification; coal liquefaction; waste proc- 
essing. 

I 

73006 Coal Cleaning Tecbnology Evaluation and Development. 
Shaver, R.; McCandless, L (Versar, Inc., 6621 Electronics Drive, 
Springfield, VA, 22 15 1). Project number: F623A-3 13. Contract: 68- 
02-2199. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Industrial Environmental Research Lab. 
Funding: EPA-$690,000. 
Related energy source: CoaI(100) R md D categories: Environmental 
effects assessment. 

The overall objective of this program is to evaluate and 
develop the otential of coal cleaning technology to support the 
demand for Pow sulfur fuels. The program will provide detailed 
information on processes, equipment, costs, and pollution control 
factors for physical and chemical coal cleaning technology to 
remove sulfur. Significant outputs to date include: (1) the completion 
of a literature survey on the performance of physical coal cleaning 
e uipment for sulfur reduction in fine coal, including identification 07 data gaps; (2) completion of a mobile test lab to help gather data; 
(3) completion of testing at two sites; and (4) completion of a 
technical and economic evaluation of chemical coal cleaning proc- 
esses. 
Keywords: coal; desulfurization; cleaning; equipment; technology 
assessment; cost; coal preparation. 

73007 Environmental Assessment of Stationary Source NOx 
Control Technologies. Mason, H.B.; Waterland, L. (Acurex Corp., 
Energy and Environmental Division, 485 Clyde Avenue, Mountain 
View, CA, 94042). Project number: F624A-006. Contract: 68-02-2160. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Industrial Environmental Research Lab. Funding: 
EPA-$650,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objectives of this three-year systems study are to: (1) 
identify the multimedia environmental impacts of stationary combus- 
tion sources and NOx combustion modification (CM) controls; and 
(2) identify .the most cost-effective CM to achieve and maintain 
acceptable air quality with respect to N02. The approach was to 
divide the overall effort into five major tasks: (1) baseline emission 
characterization, (2) survey of pollutant impacts and standards, (3) 
experimental testing, (4) process engineering and environmental as- 
sessment, and (5) systems analysis. The effort is directed to consider- 
ation of the wide range of conventional combustion equipment/fuel 
combinations. The approach recognizes the need to provide efficient 
and timely assessments of near-term control technologies while also 
maintaining a comprehensive treatment of likely control needs to the 
year 2000. 
Keywords: combustion control; nitrogen oxides; air pollution abate- 
ment; flue gas; boilers; fossil-fuel power plants; denitrification; envi- 
ronmental impacts; pollution control equipment. 

73008 Field Testing: Application of Improved Combustion Tecb- 
nology to Power Generation Combustion Systems. Crawford, A.R.; 
Bartok, W.; Manny, E.H. (Exxon Research and Engineering Co., 
Government Research Labs., 1600 Linden Avenue, Linden, NJ, 
07036). Project number: F624A-009. Contract: 68-02-1415. Supported 
by: Environmental Protection Agency, Research Triangle Park, NC 
(USA). Industrial Environmental Research Lab. Funding: EPA- 
$659,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The purpose of this study is to field test power generation 
combustion equipment including utility boilers, gas turbines, and 
stationary i.c. engines. Emphasis will be placed on utility boilers 
firing coal, but the study will include tests of gas- and oil-fired 
boilers capable of firing two or more fuels simultaneously. Tests to 
determine the effectiveness of additives for slag control to extend 
combustion modification shall also be included. Emissions to be 
measured are oxides of nitrogen, oxides of sulfur, hydrocarbons, 
carbon,monoxide, carbon dioxide, oxygen; opacity, sulfates, nitrates, 
particulate (mass and size distribution), pom, and trace elements. The 
effect of combustion modification on air pollutant emissions and 
combustion efficiency will be determined. Also, the effect of modi- 
fied operation on equipment performance (e.g., slagging, fouling, 
tubewall corrosion, steam temperature control) will be investigated. 
Staged combustion combined with low excess air firing has been 
found to be the most attractive combustion modification combina- 
tion because it is an effective method of reducing NOx and is 
relatively easy and inexpensive to implement. However, some ex- 
perts suspect the reducing atmosphere in the burner zone to increase 
tubewall corrosion rates on one boiler. 
Keywords: nitrogen oxides; sulfur dioxide; hydrocarbons; carbon 
monoxide; carbon dioxide; oxygen; opacity; sulfates; nitrates; parti- 
cles; aerosols; trace amounts; air pollution control; combustion; 
chemical reaction kinetics; optimization; coal; automobiles; exhaust 
gases; flue gas; gas turbines; combustion chambers; design. 
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73009 EPA Alkali Scrubbing Test Facility: Advanced Testing and 
Support Studies for Transfer of Technology to Full-Scale Operating 
Plants. Dyer, G.H. (Bechtel National Inc., Process Technology, 50 
Beale Street, P.O. Box 3965, San Francisco, CA). Project number:' 
F624A-045. Contract: 68-02-1814. Supported by: Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Industrial 
Environmental Research Lab. Funding: EPA-$441,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to optimize promising process and equipment 
variations studied earlier for limeAimestone processes for improving 
alkali utilization, removal efficiency, energy requirements, sludge 
disposal properties, reliability, water management, and process eco- 
nomics; and to transfer Shawnee-developed technology to full-scale 
plants. Results will be transferred to utilities, vendors, government 
agencies and others through published reports, symposia, and a 
design/economic study computer program. Demonstration has 
shown that conventional limeAimestone systems can be operated 
reliably. Two separate reliability problems' have been identified- 
scaling and soft mud-type solids deposits--and methods to control 
each have been demonstrated. Process and equipment variations. 
have also been demonstrated for improving alkali utilization, in- 
creased SO2 removal effciency, reducing costs and energy usage for 
scrubbing, and for forcing oxidation of sulfite to sulfate to reduce the 
quantity of sludge produced and to improve its dewatering proper- 
ties. 
Keywords: scrubbing; technology transfer; lime-limestone wet scrub- 

. bing processes; technology assessment; energy demand; economics; 
waste disposal; sulfur dioxide; removal; demonstration plants; air 
pollution control. 

73010 Emissions Assessment of Conventional Combustion Sys- 
tems. Matthews, B.J. (TRW, Inc., Energy Systems Group, 1 Space 
Park, Redondo Beach, CA, 90278). Project number: F624A-055. 
Contract: 68-02-2197. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Industrial Environ- 
mental Research Lab. Funding: EPA-$1,050,000. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Pollutant characterization and analysis. 

This project will assess the air and water pollutants from 54 
combustion categories, including residential, commercial, institution- 
al, industrial, and utility coal-, gas-, and oil-fired. Sampling and 
analysis includes the following: inorganic analysis, particulate matter 
by at least four size fractions, particulate sulfate, POM, PCB, SOX, 
and NOx. The emission rates of the pollutants will be determined by 
the most appropriate means, such as field sampling, material balance 
calculation, or manipulation of existing data. 
Keywords: air pollution; water pollution; combustion; coal; natural 
gas; petroleum; boiler fuel; comparative evaluations; combustion 
products; data acquisition. 

73011 Transfer and Utilization of Particulate Control Technol- 
ogy. Venditti, F.P. (University of Denver, Denver Research Inst., 
University Park, Denver, CO, 80210). Project number: F624A-417. 
Contract: R805725. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Industrial Environ- 
mental Research Lab. Funding: EPA-$50,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of the proposed project is to plan, organize, 
publicize, and conduct a series of annual symposia on the transfer 
and utilization of technology for the control of particulate emissions. 
A corollary objective is to conduct a series of tutorial sessions and/ 
or workshops in the design of electrostatic precipitators, fabric 
filters, and scrubbers, with special attention to theory, modeling and 
instrumentation. A symposia will be conducted late in July of each 
year at appropriate locations subject to approval by the project 
officer of the Industrial Environmental Research Laboratory at 
Research Triangle Park of EPA. The three major.techno1ogies used 
for controlling particulate emissions scrubbers, electrostatic precipi- 
tators, and fabric filters would be discussed. Other technologies 
would be included as they become more fully developed. As part of 
the total effort, proper documentation would be provided in the 
form of written periodic reports, a final report and, most important 
of all, publication and distribution of the proceedings. G 
Keysords: aerosols; pollution control; technology transfer; technol- 
ogy utilization; air pollution control; removal; air filters; scrubbers; 
mathematical modqis; pollution control equipment; meetings. 

73012 Geology of Contaminants in Coal. Cecil, B. (Geological 
Survey, 12201 Sunrise Valley Drive, Reston, VA, 22092). Project 
number: F627-02. Contract: D9-E685-FR. Supported by: Environ- 
mental Protection Agency, Research Triangle Park, NC (USA). 
Industrial Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: P?llutant 
characterization and analysis. ,( 8 1 4 .  a* 

The objectives are to characterize the coal resources east of 
the Mississippi River as to their elemental and mineralogic composi- 
tion, and to determine the geologic factors =which effect or control 

., .,. 
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the physical cleanability of coal. In cooperation with state geological 
surveys, about 3200 to 3300 coal samples will be collected and 
analyzed chemically and about 1300 analyzed mineralogically over 
the next four years. 
Keywords: coal; geology; contamination; coal deposits; chemical 
composition; sampling; mineralogy. 

73013 Environmental Control Problem Definition Studies in Coal 
Conversion Processes: A High Reactive Coal In-Situ Gasification. 
Mead, S.W. (Lawrence Livermore Lab., P.O. Box 808, Livermore, 
CA, 94550). Project number: F825-01. Contract: D9-E681-DG. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Industrial Environmental Research Lab. Funding: 
EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives ar; to measure and assess changes in ground- 
water quality and subsidence effects in the vicinity of in-situ gasifica- 
tion experiments, and to develop a predictive capability with regard 
to those effects that is applicable to commercial-scale, in-situ coal 
gasification. The approach is to do groundwater sampling before, 
during, and after in-situ gasification experiments; conduct laboratory 
studies of ash leachine and of containment sorotion bv coal and 
other media; and devekp computer modeling of the evoking plume 
of contaminated groundwater. 
Keywords: in-situ gasification; environmental impacts; ground water; 
water quality; ground subsidence; sampling; leaching; coal; sorptive 
properties; mathematical models; plumes. 

73014 Flue Gas Desulfurization During Combustion of Coal/Oil/ 
Water Emulsions. Dooher, J. (Adelphi University, South Avenue, 
Garden City, NY, 11530). Project number: F829-01. Contract: D9- 
E681-GN. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Industrial Environmental Re- 
search Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objective is to develop the use of coal/oil/water (COW) 
emulsions to the point where sulphur oxides (SOX) emissions can be 
controlled for a wide range of applications such as in an industrial 
size boiler. The control of SOX emissions from COW is accom- 
plished by adding SOX absorbents to the fuel. An SO2 expected 
value is calculated from the sulphur carbon and hydrogen content of 
the fuel. By comparing SO2 measured as a multiple gas analyzer 
with that calculated, the efficiency of SO2 reduction is computed. 
Keywords: flue gas; desulfurization; coal; petroleum; combustion; 
water; emulsions; emission; air pollution control; sulfur dioxide. 

73015 Trace Elements Characterization and Removal/Recovery 
from Coal and Coal Waste. Wagner, P. (Los Alamos Scientific Lab., 
P.O. Box 1663, Los Alamos, NM, 87544). Project number: F830-02. 
Contract: D9-E681-EJ. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Industrial Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to assess the nature and magnitude of trace 
elements in the drainage from coal preparation wastes and stored 
coal, identify trace elements of greatest environmental concern, and 
evaluate required pollution control technology. Structure, weather- 
ing, and leaching behaviors of the trace elements will be studied. 
Control technology will be assessed and developed based on findings 
of the studv. 
Keywords. elements; trace amounts; coal; waste water; solid wastes; 
coal preparation plants; waste management; leaching; weathering; 
pollution control; chemical analysis. 

73500 In-Stack Measurements of Sulfate. Chehaski, J. (Engi- 
neering Science Co., Source Sampling Group, 7903 Westpark Drive, 
McLean, VA, 22101). Project number: G603A-AA-101. Contract: 68- 
02-2815. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Sciences Research Lab. 
Funding: EPA-$30,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
ch$racterization and analysis. 

In-stack measurements will be supplied for input to state 
regional field study. Emissions characterization data of TVA Cum- 
berland Steam Station for sulfate, S02, and mass particulate emis- 
sions will be compiled over a period of six days. 
Keywords: sulfates; monitoring; air pollution control; tennessee 
valley authority; fossil-fuel power plants; sulfur dioxide; particles; 
aerosols; flue gas; chemical composition; ecological concentration; 
air pollution; coal. , . 
73501 Regional Scale Haziness: Origin, Spatial-Temporal Distri- 
butions, Properties and Effects on Atmospheric Radiation. Husar, 
R.B. (Washington Univ., 4559 Scott Ave., St. Louis, MO, 63130). 
Project number: G603A-AA-105. Contract: R806606-01. Supported 

by: Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Cnal(100) R and. D categories: Pollutant 
characterization and analysis. 

The objectives are to examine the relationship between partic- 
ulate sulfur concentrations, acidity, fine particulate mass concentra- 
tion, light scattering, air mass history, time of day and season; and to 
study the origin, spatial and temporal trends of regional scale hazi- 
ness. Acidity of fine particle sulfur compounds will be monitored in 
St. Louis, MO, and University Park, PA, using a flame photometric 
particulate sulfur monitor combined with differential thermal analy- 
sis. Meteorological data of the U.S. Weather Service will be used to 
study regional haziness. 
Keywords: visibility; environmental effects; earth atmosphere; air 
pollution; sulfur dioxide; missouri; pennsylvania; meteorology; data 
analysis; air quality. 

73502 Meteorological Measurements and Interpretations in Sup- 
port of EPA Field Studies. Dannevik, W.P. (Environmental Quality 
Research, Inc., 225 S. Meramec, Suite 112 IT, St. Louis, MO, 
63105). Project number: G603A-AA-118. Contract: 68-02-2500. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: - - . - - - - - 
tYA-%bJ,WO. 
Related energy source: CoaI(100) R and D categories: Pollutant . . 
characterizatki and analysis. 

- 

The purpose of the research is to provide specialized mete- 
orological support for field investigations conducted by the Aerosol 
Research Brar~ch to measure the deposition velocity of aerosols and 
aerosol precursor gases, such as sulfur dioxide, nitrogen oxides, 
ozone, and organics. The contractor will employ the vertical gradi- 
ent method to infer the vertical momentum exchange coefficient 
over natural surfaces such as grass, crops, snow, and water. 
Keywords: meteorology; aerosols; aerosol monitoring; deposition; 
velocity; sulfur dioxide; nitrogen oxides; ozone; organic compounds; 
grass; crops; snow; texas. 

73503 Aerosol Sulfur Transport Studies. Winchester, J.W. (Flor- 
ida State Univ., 205 Wildwood Dr., Tallahassee, FL, 32306). Project 
number: G603A-AA-144. Contract: R806693-01. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to characterize the occurrence of sulfur in 
aerosol particles at sampling stations in locations between the mid- 
continent and eastern seaboard of continental USA. Emphasis is 
being vlaced on the concentrations of sulfur in relation to other 
elemink present in the aerosol and on the time variability of these 
concentrations. This is done by continuing the PIXE (proton in- 
duced x-ray emission) analysis of time sequence streaker filter sam- 
ples collected at 9 Class I sites of the SURE network. The associ- 
ations of aerosol sulfur concentrations and their time variability with 
relative and absolute humidity, gaseous SO2, NOx, and 0 3  concen- 
trations, and air flow trajectories will be given special emphasis. 
Keywords: sulfur; atmospheric chemistry; aerosols; air pollution; 
sulfur dioxide; nitrogen oxides; ozone; ecological concentration. 

73504 Formation of Atmospheric Aerosols 11. Whitby, K.T. 
(University of Minnesota at Minneapolis, Department of Mechanical 
Engineering, 105 Morrill Hall, Minneapolis, MN, 55455). Project 
number: G603A-AA- 160. Contract: R806801-01. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA-$49.000. 
Related energy source: CoaI(100) R and D-categories: Pollutant 
characterization and analysis. 

Aerosol size distributions have been measured in the St. Louis 
area as part of EPA's Project MISTT using aircraft and ground- 
based self-contained mobile laboratories. The University of 
Minnesota's portion of the project included aerosol measurements 
aboard an aircraft and the operation of a mobile van on the ground 
under the plumes. The past year was devoted primarily to data 
analysis, the development of new analysis techniques, and reporting 
results of aerosol data obtained over the past several years in Project 
MISTT and the roadway aerosol study. During the coming year the 
Particle Technology Laboratory of the University of Minnesota will 
be measuring aerosol size distributions for EPA's Project STATE 
(Sulfur Transport and Transformation in the Environment) in Ten- 
nessee and for EPA's Project SCRUB in Alabama and Minnesota. 
The STATE Program is directed to describing reactions and atmos- 
pheric processes affecting plume behavior over time scales of 12 to 
96 hours and distances out to 1000 km. By contrast the SCRUB 
Program will provide as assessment of the transport and transforma- 
tion occurring within a power plant plume with an SO2 scrubber out 
to distances of about 1000 km and travel times mostly less than 12 
hours. Resources will be provided to complete data analysis and 
report on Project M I S I T  and to  participate in the planning of 
Project SCRUB and the subsequent data analysis. Other tasks in- 
clude the measurement of gaseous and aerosol pollutants under and 
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in pl;hes being charact'eriied in Project STATE and development 
of an aerosol mobility chromatograph to determine molecular com- 

osition of sulfur-containing aerosols. '& 
. . ,  

eywords: air pollution; aerosols; atmospheric chemistry; sulfur; 
environmental lra~~bport; pluales, aerial monitoring; tcnnessee; ala- 
bama; minnesota; roads. :*J 

73505 ~vhua t ion  of the Accuracy and Validity of Physico- 
Chemical Air Quality Models. ,Seinfeld, J.H. (California Inst. of 
Tech., 1201 E. California Blvd., 'Pasadena, CA, 91 109). Project 
number: G603A-AB-014. Contract: R805537. Supported by: Environ- 
mental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

Shysico-chemical air quallty models describe atmospheric 
pollutant behavior based on fundamental aspects of atmospheric 
chemistry and physics. The object of this research program is to 
develop techniques for assessing the accuracy and validity of phy- 
sico-chemical alr quality models. The program will consist of two 
parts: (1) to determine the range of variability of key parameters ill 
physico-chemical air quality models and then to establish the range 
of variability of the concentration predictions of such models; ,and 
(2) to develop a consistent and general framework for evaluating the 
performance of models with respect to the degree to which their 
predictions match ambient pollutant concentration data. The result 
of the research will be a general framework for assessing quantita- 
tively the accuracy and validity of physico-chemical air quality 
models. 
Keywords: air quality; mathematical models; air pollution; atmos- 
pheric chemistry; accuracy; evaluation. 

73506 Models in Environmental Decision Making Concerning 
Air Quality. Lynn, L.E. (Harvard Univ., Cambridge, MA, 02138). 
Project number: G603A-AB-016. Contract: R805558. Supported by: 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The study will evaluate the role air quality models play in the 
regulatory decision making process. The aim will be to assess the 
needs of the actual and potential model users, the current state of air 
quality modelling at EPA, and how the modelling process might be 
changed to better meet present and future needs. The case study 
method will be used'to identify factors that may have posed obsta- 
cles to the interaction between modellers and regulators and to 
highlight certain profitable changes that might make it more likely 
that air quality modelling would make a significant contribution to 
the achievement of national air quality objectives. This project seeks 
to answer the question of how AQSM's are used in the regulatory 
decision making process, and how that use can be more effective. 
Keywords. air quality; decision mnking; mathematical models; envi- 
ronmental policy. 

73507 Investigation of the Impact of Topographic and Land/Sea 
Circulations on the Transport and Diffusion of Atmospheric Pollut- 
ants. Pielke, R.A. (Univ. of Virginia, Garrett. Hall, Charlottesville, 
VA, 22903). Project number: G603A-AB-039. Contract: R806207-01. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The general intent of the proposed investigation is to examine 
the effect of mesoscale topographic and land/sea induced atmos- 
pheric circulations on air pollutant concentrations. The niajority of 
the research effort will be directed toward .the simulation of thermal- 
ly driven circulations in broad valleys and the prediction of pollutant 
transport and diffusion in'such circulations. Observations of moun- 
tain valley winds, when viewed in light of air pollution consider- 
ations, indicate that the complex vertical structure and. recirculation 
potential of these winds could introduce substantial errors into 
current operational air pollution prediction methods which employ 
Gaussian dispersion models. The proposed investigation of valley 
circulations'intends to use the most recent version of a mesoscale 
model originally described by Pielke (1974). The initial component 
of the investigation will involve the simulation of valley circulations 
in idealized two- and three-dimensional valleys to compare the 
predicted circulations with the descriptive and observational infor- 
mation available in the literature. Along with numerical simulatio,ns, 
parallel analyses will be undertaken to examine the applicability of 
the various model components to the valley problem. 
Keywords: atmospher~c chemistry; air pollution; mathematiial 
models. 

73508 Determination of the Exchange Processes Between Forests 
and.the Atmosphere .with Emphasis on Microscale Pressure Fluctu- 
ation Measurements. Knoerr, K.R. (Duke University, School of 
Forestry and Environmental Studies, Durham, NC, 27706). Project 

o number: G603A-AB-40. Contract: R806393-01. Supported by: Envi- 
ironmental Protection Agency, Research Triangle Park, NC (USA). 
i environmental Sciences Research Lab. Funding: EPA-$18,000.- 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The research proposed for this study will apply a technique 
for measuring,microscale pressure fluctuations within and above a 
forest canopj: to aid in the determination of the exchange processes 
between forests and the atmosphere. Micrometeorological measure- 
ments, including instantaneous fluctuations of pressure, velocity, and 
temperature, vertical profiles of windspeed, temperature, and C02, 
plus total solar and net radiation will be made at an experimental 
forest research site used as the Triangle Site for the International 
Biological Project operated by Duke University. These measure- 
ments will enable us to better understand discrepancies in fluxes over 
forests calculated from the aerodynamic method and the Bowen 
ratio method. Initial measurements of the turbulent energy balance 
and Reynolds stress equation for the forest canopy will also be made. 
The time period covered by this proposal is three years. This allows 
sufficient time for calibration of the pressure, velocity, and tempera- 
ture fluctuation measuring equipment, plus time for measurements 
during two full growing seasons. 
Keywords: forests; pressure measurement; wind; velocity;.tempera- 
ture measurement; carbon dioxide; earth atmosphere; meteorology; 
solar radiation; atmospheric pressure; variations; environmental 
transport. 

73509 Conduct Workshop on Research Recommendations for 
Modeling in Complex Terrain. Holvind, E.L. (North American 
Weather Consultants, 600 Norman Firestone Rd., Goleta, CA, 
93017). Project number: G603A-AB-050. Contract: 68-02-3223. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: . 
EPA. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

' 

The objective is to provide guidance for a major effort that 
will develop mathematical models of atmospheric dispersion with 
demonstrated reliability in complex terrain. The approach is to 
conduct workshop of invited experts in instrumentation, field mea- 
surement design, data handling, data analysis and model develop- 
ment, and model application and evaluation. In addition, a written 
report on consensus recommendations will be obtained. 
Keywords. atmospheric chemistry; diffusion; equipment; topography; 
data processing; data acquisition; design; air pollution; education. 

73510 Conducting of Carbon Monoxide Intrusion Study: Funding 
with HERL. Ziskind, R.A. (Science Applications, Inc., 1200 Pros- 
pect St., La Jolla, CA, 92037). Project number: G603A-AB-056. 
Contract: 68-02-3220. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related ene rg  source: oil and gas(100) R and D categories: Pollutant 
monitorir:g. 

Carbon monoxide (CO) will be monitored inside and outside 
of vehicles in an area where ambient monitoring is currently being 
conducted. The relationship between concentrations in the roadway 
and inside the car will be studied. Continuous CO monitors will be 
installed in three vehicles to monitor concentrations both inside and 
outside the vehicles during commuter trips made during the typical 
commuter traffic periods. Speed time trace equipment will be in- 
stalled in the vehicles to investigate the relationship of CO concen- 
trations and traffic speed. 
Keywords: carbon monoxide; vehicles; indoor air pollution; air pollu- 
tion; ecological concentration; exhaust gases; monitoring; roads; 
eqvironmental impacts. 

73511 Model Selection and Validation. Spengler, K.C. (Ameri- 
can Meteorological Society, 45 Beacon St., Boston, MA, 02108). 
Project number: G603A-AB-057. Contract: R806593-01. Supported 
by: Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Pollutant monitoring. 

The objective of the project is to provide technical assistance 
in selecting and validating air quality models for regulatory applica- 
tions. The EPA Guideline on Air Quality Models will be reviewed 
and changes recommended. Air quality models suggested for use by 
EPA will be reviewed and recommendations made on minimum 
acceptable criteria for. model selection and validation, and the data 
base requirements for model use will be evaluated and the minimum 
requirements recommended. 
Keywords: air quality; mathematical models; meteorology; informa- 
tion needs. . 

3 n fD3.u 
73512 ~heore t i ca l~~~ tud ies  of,, Aerosol Dynamics. 'Brock:<J.R. 
(Univ. of Texas, 200 W. 2Ist St., Austrn, TX, 78712). Project number: 
G603A-AC-005. Contract: R803660-03. Supported by: Environmental 
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Protection Agency, Research Triangle Park, NC (USA). Environ-' 
mental Sciences Research Lab. Funding: EPA. , .  J I ~ : ?  

Related energy source: Coal(5O); nuclear fission(50) R.and D cate$! 
ries: Pollutat~t cllaracterization and analysis. . . 

The objective is: (1) to develop theoretical models that de- 
scribe the evolution of aerosol size distributions in.urban atmos- 
pheres in the plumes; (2) to measure' the dry deposition rates of 
aerosols for use in the models (AROSOL, REMOVAL, .TERM); 

. and (3) to perform measurements of radioactive aerosol content'of 
power plant plume from coal burning station. The numerical com- 
puter model AROSOL will be used to predict 3-dimensional concen- 
tration patterns in urban areas. The processes to be taken 'into . 

account include: advection, horizontal and vertical diffusion, coagu- 
lation, condensation, dry deposition, point and area sources, and 
nucleation. A fast-response electro-impactor will be used to measure 
aerosol dry deposition rates for particles with .diameters 0.2-4 mi- 
crometers by the eddy-correlation method. A power plant plume 
will be sampled with an aircrast to:,determine 'the concentration and 
type of alpha.radiation being emitted by aerosols. 
Keywords: mathematical models; aerosols; particles; particle size; 
urban areas; plumes; fossil-fuel power plants; radioactive aerosols; 
sampling; dynamics; air quality; spatial distribution. . . 
73513 Formation of Atmospheric Aerosols. Whitby, K.T. (Uni- 
versity o f '  Minnesota at Minneapolis, Department of Mechanical 
Erigineering, 105 Morrill Hall, Minneapolis, MN, 55455). Project 
number: G603A-A,C-007. Contract: R803851-03. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciencej Research Lab. Funding: EPA-$2 15,000. , 

Related energy source: Coal(100) R and D categories: Pollutant 
characterization add analysis. 

Aerosol size distributions have been m i i s i e d  in the St. Louis 
area as part of EPA's Project MISTT using* aircraft and .ground- 

. based self-contained mobile laboratories. The University of 
Minnesota's portion of the project included aerosol measurements 
aboard an aircraft and the operation of a mobile van on the ground 
under the plumes: The past year was devoted primarily to data 
analysis, the development of new analysis techniques, and reporting 
results of aerosol data obtained over the past several years in Project 
MISTT and the roadway aerosol study. During the coming year the 
Particle Technology Laboratory of the University of Minnesota will 
be measuring aerosol size distributions for EPA's Project STATE 
(Sulfur Transport and Transformation in the Environment) in Ten- 
nessee and fo r  EPA's. Project SCRUB in Alabama and Minnesota. 
The STATE.Progiam is directed to describing reactions and atmos- 
pheric processes affecting plume behavior over time scales of 12 to 
96 hours and distances out .to 1000 km.. By contrast the SCRUB 
Program will provide as assessment of the transport and transforma- 
tion occurring within a power plant plume with an SO2 scrubber out 
to distances of about 1000 km and travel times mostly less than 12 
hours. Resources will be provided to complete data analysis and 
report on Project MISTT and to participate in the planning of 
Project SCRUB and the subsequent data analysis.. Other tasks in- 
clude the measurement of gaseous and aerosol pollutants under and 
i.fi plumes being characterized in Project STATE and development 
of an aerosol mobility chromatograph to determine molecular corn: 
position of sulfur-containing aerosols. 
Keywords: aerosols; atmospheric chemistry; sulfur;. environmental 
transport; tennessee; alabama; minnesota; aerial monitoring. 

. . . -  . 
' 3 

73514 ~ o l ' e  of ~ roma t i c  Hydrocarbons in ~hotochemical Smog 
Formation..Hendry,,D.G. (SRI International, 300 Ravenswood Ave., 
Menlo Park,'CA, 94025). Project number: G603A-AC-021. Contract: 
R806093-02. Supported'by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. .. - . a  

Related energy source: CoaI(100). R and D - categories: Physical/ 
chemical mechanisms of pollutant interactions., . 

The objective of this research program is to eludicate the 
primary and secondary products formed in the oxidation of aromatic 
hydrocarbons. The investigator will (1) obtain a product balance for 
the toluene plus OH reaction, (2) study the reaction of benzaldehyde 
and cresol with OH, (3) determine quantum yields for the.photolysis 
of benzaldehyde, (4) study the readtions of phen.oxy radicals,pnd (5) 
model aromatic/NOx smog'chamber data. .. ., . , 
Keywords: aromatics; photochemical reactions; smog;, oxidation; to- ' 
luene; hydroxides; benzaldehyde; photolysis;'~cresols; nitrogen .diox- - 
ide. . . 

73515 . ' ~ i d e t i c  Study of Simulated SO2, NOx, ~h-poll;ted At-, 
mospheres. Calvert, J.G. (Ohio State University, Dept. of Chemistry, 
1.64 W. 17th Avenue,. Columbus, OH, 43210). Project number: 
G603A-AC-024. Contract: R804348-02. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Euriding: EPA-$90,000. 
Related-'energy ' source: CoaI(100) R and  D categories: Physical/ 
chemical mechanisms of pollutant interactions:$. 
flo17i--Kinetic and mechanistic studies will be made to recognize and 

to.'quantitatively characterize the several reaction pathways which 

result in the 'chemical transformation and removal of SO2, NO, and 
NO2 in the polluted atmosphere. In one 'phaset'of the work the 
seemingly.iniportant reactions of the alkyi+pCroxy~and~tiydroperoxy 
radicals'with S02, NO, and 'N02 areVtieidg.invkstigated: Kinetic'. 
flash spectroscopy, steady state photochemical systems, and studies 
in7,flow systems are employed to follow 'the kinetics of the RO2'; 
reactions. The  identification and kinetic characterization of the initial 
reactive products of these reactions will be attempted using infrared, 
visible, ultraviolet spectroscopy, mass spectroscopy, and more con- 
ventional chemjcal methods. In another phase of this work we plan 
to study the reaction pathways which involve the reactions of the 
electronically excited SO2 with atmospheric components and the. 
reactions of the HO-radical with S02, NO, N02, and other atmbs: 
pheric pollutants of special interest. The mechanism and kinetic 
information obtained in the study will be applied directly to the 
development of a more realistic computer simulation scheme for the, 
prediction of rates of SO2 and NOx removal reactions and the nature 
of the initial sulfate and other unidentified and rekognized producis 
of the sunlight-irradiated, NOx, S02, Rh-polluted atmosptie_res. 
Keywords: sulfur djoxide; nitrogen oxides; nitric acid; removal; at- 
mospheric chemistry; photochemical oxidants; photochemistry; 
ozone. , . 
73516 'Computer .Modeling of Simulated Photochemical Smog. .. 
Hendry, D.G. .(SRI International,. 300 Ravenswood Park, Men10 
Park, CA, 94025). Project number: G603A-AC-027. Contract: 68-02- 
2427. Supported by: Environmental Protection ~ g e n c y ,  Reseaicfi 
Triangle Park, NC (USA). Environmental Sciences Research Lab. 
Funding: EPA-$65,000. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Pollutant characterization and analysis. 

The objective of this program is to develop photochemical 
smog mechanisms describing' the chemical transformations..that 
occur in the polluted atmosphere. The eniphasis of this effort will be 
directed towards validating the smog mechanisms for .diurnally- 
varying sunlight and temperature. Mechanisms aie tested and modi- 
fied by comparing cdmputer concentration-time smog chamber stud- - 
ies of irradiated'hydrocarbons and NOx mixtures. Both detailed and 
generalized (lumped) mechanisms have been developed ,for four 
olefin/NOx systems and two paraffin/NOx systems. . - 
Keywords: photochemical oxidants; mathematical models; atmos-, 
pheric chemistry; air pollution; solar flux; temperature dependence;. 
time dependence. 

73517 Smog Chamber Study of Aromatics. Spicer, C.W. (Battelle ' 
Memorial Inst., 505 King Ave., Columbus, OH, 43201). Project 
number: G603A-AC-044, Contract: R805812-02. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental'Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of this study is to identify the produqts of 
aromatic/NOx photochemical reaction processes. GC/IR and GC/ 
MS techniques will be used to elucidate the prod~icts formed when 
aromatic/NOx systems are irradiated in both a 200 liter chamber 
operated in a dynamic mode and in a 17.3 cubic M chamber operated 
under static conditions. 
Keywords: smog; aromatics; nitrogen dioxide; photochemical reac- 
tions;' ultraviolet radiation; gas chromatography; mass spectroscopy; 
interferometry; atmospheric chemistry. 

73'518 ~im"1t:neous Comparison of the ~ l~c t r ' i c a l  Aerosol Ana- 
lyzer and the Diffusion Battery for Atmospheric Aerosol. Bricard, J. 
(University of Paris, Lab. de Physique des Aerosols, Nucl .de.Fon- 
tenay aux Roses'Ctr., 1 I Quai St. Bernard, Paris, France, 75005 PA). 
Project number: G603A-AC-050. Contract: R804370-01. Supported 
by: Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA.. 
Related energy source: CoaI(100) R 'and D categories: Pollutant 
characterization and analysis. 

. The objective of this research is to compare partick size 
distributions measured by an electrical aerosol analyzer and a diffu- 
sion battery-nuclei counter which are simultaneously sampling at- 
mospheric aerosol. Comparisons on laboratory-generated aerosols' 
show that the two methods agree favorably for aerosols larger than 
0.02 micron diameter. Below that size, the methods show significant 
disagreement. It was also determined that the counting efficiency of 
the condensation nuclei counter is a function of particle size, falling 
off sharply below about 0.06 micron diameter. > '. 
Keywords. aerosols; air pollution; air samplers; comparative evalua- 
tions; condensation nuclei; particle size; sampling. 

73519 Development of Microextraction Procedure to ~ n a l y z e  
Total Carbon and Organic Compounds from Dichotomous Filters. 
Karasek, F.W. (Arizona State.Univ., Tempe, AZ, 85281). Project 
number: G603A-AC-059. Contract: R807028-01. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
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Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. . ,  

The objective is to develop and evaluate apparatus and meth- 
odology to provide total carbon measurements and qualitative and 
quantitative analyses of trace organic compounds associated with 
aerosols collected on dichotomous filtcr elements. A unitized tenon 
block apparatus which combines solvent extraction and condensa- 
tion steps without sample transfer is proposed. The  objective is to  
minimize multi-step sample handling, sample absorption and drastic 
sample condensation steps. The  device will be constructed, modified 
and developed using model compounds for eficiency studies and 
radioactive tracers for quantitation of extraction samples, and finally 
evaluated using actual dichotomous filters with aerosols collected at 
environmental sites for practical assessment. The  procedure will use 
aliquots of solvent dispensed into an extraction chamber where 
extraction will be conducted in a heated, ultrasonic bath. Subsequent 
transfer to a condensation chamber will be followed by G C  and 
GC/MS analyses. 
Keywords: air pollution monitors; filters; aerosols; hydrocarbons; gas 
chromatography; mass spectroscopy; extraction; quantitative chemi- 
cal analysis; qualitative chemical analysis. 

73520 Outdoor Smog Chamber Experiments to Test Photochemi- 
cal Models. Jeffries, H.E. (Univ. of North Carolina, Chapel Hill, 
NC). Project number: G603A-AD-004. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective of this project is to perform outdoor smog 
chamber experiments for the purpose of acquiring optimum data for 
the testing and refinement of  photochemical models. Smog chamber 
reactant and product concentrations are measured as a function of 
time. The chamber is operated under conditions of natural sunlight, 
temperature, and relative humidity. Data for thirty-eight pairs of 
smog chamber runs have been processed and made available to 
photochemical modelers for analysis. 
Keywords: smog; photochemical reactions; mathematical models; 
data; atmospheric chemistry; data acquisition. 

73521 NE Regional Oxidant Study: Field Support. Dickson, C.R. 
(Ames Lab., Ames, IA, 50010). Project number: G603A-AD-033. 
Contract: D9-X0348. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Reseaich Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objectives of this effort are to obtain additional upper-air 
observations, to obtain continuous airborne measurements of ozone 
and meteorological parameters, and to follow an air-parcel using 
tetroons. The National Weather Service will make additional radio- 
surldr observations at thc existing upper-air stations; a specially 
instrumented research aircraft will be used to make the airborne 
observation, and the tetroons will be tracked using a mobile radar 
system. 
Keywords: photochemical oxidants; ozone; atmospheric chemistry; 
regional analysis; air pollution. 

73522 NE Regional Oxidant Study: Aircraft Measurements. 
Newman, L. (Brookhaven National Lab., Upton, NY, 11973). Proj- 
ect number: G603A-AD-036. Contract: D9-X0737. Supported by: 
Environmental Protection Agency, Research Triangle Park, N C  
(USA). Environmental Sciences Research Lab. Funding: EPA.  
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective of this task is to obtain continuous measure- 
ments of 0 3 ,  SO2, NOx, B-SCAT, and integrated hydrocarbon 
canister samples on a regional scale during a five week field pro- 
gram. The  measurements will be made from an instrumented aircraft 
provided by the Brookhaven National Laboratory. 
Keywords: photochemical oxidants; regional analysis; ozone; sulfur 
dioxide; nitrogen oxides; hydrocarbons; aerial monitoring; aerosols; 
ecological concentration. 

73523 Rural Oxidant Studies and the Role of NOx in Rural 
Oxidation Formation. Westberg, H. (Washington State Univ., Pull- 
man, WA, 99163). Project number: G603A-AD-038. Contract: 
R807053. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, N C  (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The principal objective of this study is the development of a 
natural hydrocarbon emission inventory to be used in the validation 
of a regional scale model as part of the Northeast Regional Ozone 
Study (NEROS). Aerosol and particulate phase samples will be 
collected to assay C14 isotope abundance. This assay will provide 
information of the fate and importance of natural hydrocarbon 
emissions in both urban and rural areas of the northeastern United 

States. The  bag enclosure technique of Zimmerman and standard gas 
chromatographic procedures will be utilized for the development of 
the.natura1 hydrocarbon emission inventory. A high volume sampler 
fitt'id with a particle fractionation head will be used to collect the 
aerosol and particulate radiochemical counting procedure. 
Keywnrds: nitrogen dioxide: rural areas; hydrocarbons; emission; 
inventories; ozone; regional analysis; aerosols; particles; carbon 14; 
isotope ratio; gas chromatography; air samplers; air quality; air 
pollution. 

73524 Northeast Regional Oxidant Study: Vertical Profiles of 
Oxidants. Vaughan, W. (Environmental Measurements, Inc., 144.5 
Old Annapolis Rd., Arnold, MD,  21012). Project number: G603A- 
AD-043. Contract: 68-02-2709. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, N C  (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The  objective is to determine the diurnal behavior of the 
vertical distribution of ozone on the lowest 10,000 feet of the 
atmosphere with particular emphasis on  the documentation of the 
morning fumigation and the evening transition periods. A fixed wing 
aircraft will be instrumented to obtain temperature moisture and 
ozone measurements. The  profiles will be obtained from vertical 
spirals flown at regular intervals throughout the diurnal period with 
measured sampling frequency during the rapidly evolving morning 
and evening periods. The  primary site will be upwind of an urban 
area with alternate site selected to  ascertain spatial variability in the 
ozone concentrations. 
Keywords: photochemical oxidants; regional analysis; ozone; daily 
variations; air pollution; environmental transport; air quality. 

73525 Development of a Mathematical Model for Atmospheric 
Aerosol Dynamics. Seinfeld, J. (California Inst. of Tech., 1201 E.  
California Blvd., Pasadena, CA, 91 109). Project number: G603A-AE- 
021. Contract: R806844-01. Supported by: Environmental Protection 
Agency, Research Triangle Park, N C  (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

T h e  objective is to  predict the effect of changes in primary 
gaseous and particulate emission levels o n -  particulate air quality 
which necessitates the development of mathematical models that 
include aerosol processes and gas-to-particle conversion. T h e  object 
of this work is to study fundamental aspects of atmospheric aerosol 
size distributions to develop a model capable of predicting observed 
ambient aerosol properties. The  development work will draw upon 
existing theoretical models, where appropriate. T o  describe the 
relevant aerosol dynamic and chemical processes including gas- 
particle interactions, condensation growth, and gas to particle con- 
version. Ambient measurements of aerosol size distribution and 
composition will be used in the development of the modeling ap- 
proach as well as for comparative studies for evaluating the mociel. 
Keywords: mathematical models; aerosols; air pollution; particle size; 
particles. 

73526 Scavenging of Cases and Aerosol Particles by Clouds and 
Precipitation in the Atmosphere. Pruppacher, H.R. (Univ. of  Califor- 
nia, 405 Hilgard Ave., Los Angeles, CA; 90024). Project number: 
G603A-AE-028. Contract: R806257-01. Supported by: Environmental 
Protection Agency, Research Triangle Park, N C  (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

Theoretical models will be developed to describe the sca- 
venging of pollutant aerosols and gases by cloud and precipitation 
elements. The mathematical models will be experimentally evaluated 
using the UCLA rainshaft and cloud tunnel. The rainshaft will be 
modified for use with pollutant gases. 
Keywords: aerosols; gaseous wastes; earth atmosphere; clouds; at- 
mospheric precipitations; acid rain; particles; mathematical models; 
scavengrng. 

73527 Sulfur Dioxide and Sulfates Material Damage Study Part 
4, Distribution in Cities. Cook, J.D. (Geomet, Inc., 15 Firstfield Rd., 
Gaithersburg, MD,  20760). Project number: G603A-AE-030. Con- 
tract: 68-02-2943. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objective of this study is to  develop and verify a quantita- 
tive model for 'the distribution of materials suceptible to damage by 
sulfur dioxide and sulfates, in and.around metropolitan areas. T h e  
study consists of two major tasks: (1) the establishment of  the actual 
spatial distribution of exposed materials for two typical cities (St. 
Louis, Missouri and Baltimore, Maryland); and (2) the development 
and validation of a straightforward model to estimate the distribution 
of  exposed materials for a typical American city. Included in the 
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scope of this study are external structural materials, particularly 
painted steel, bare galvanized steel, painted galvanized steel, painted 
wood, concrete, limestone and marble. Excluded are motor vehicles 
and personal and business equipment, supplies, clothing, that is, any 
item which is readily movable. Also excluded are all forms of 
vegetation. 
Keywords: sulfur dioxide; sulfates; damage; missouri; maryland; mate- 
rials; steels; wood; concretes; limestone; marble; chemical reactions; 
spatial distribution; mathematical models; air pollution. 

73528 Measurement of Tropospheric and Stratospheric Trace 
Cases by Gas Chromatography. Cronn, D.R. (Washington State 
University, Dept. of Chemical Engineering, Pullman, WA, 99163). 
Project number: G603A-AF-005. Contract: R804033. Supported by: 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA- 
$75,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to make measurements of the vertical con- 
centration distributions of selected trace gas species in the tropo- 
sphere and lower stratosphere. Emphasis will be placed on determi- 
nations of halocarbons and non-methane hydrocarbons. Determina- 
tion of the concentrations of the halocarbon species will be accom- 
plished by the methods of electron capture--gas chromatography and 
gas chromatography-mass spectrometry--while gas chromatography 
with flame ionization detection will be employed for the determina- 
tion of the hydrocarbons. Samples will be collected by aircraft 
flights in the United States. 
Keywords: troposphere; stratosphere; gases; gas chromatography; 
organic halogen compounds; hydrocarbons; ecological concentra- 
tion; monitoring. 

73529 Analysis of Photochemical Air Quality for the Houston, 
Texas Area. Martinez, J.R. (SRI International, 300 Ravenwood 
Ave., Menlo Park, CA, 94025). Project number: G603A-AH-019. 
Contract: 68-02-2984. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: Coa1(100) R and D categories: Pollutant 
characterization and analysis. 

Data collected under the Houston Oxidant Modeling Study 
(HOMS) will be compiled in a structured data base for use by 
modelers and analysts. Selected aspects of the HOMS data base will 
be analyzed and compared with data collected under the Houston 
Area Oxidant Study (HAOS). A variety of statistical analysis tech- 
niques will be applied to the data available to analyze spatial and 
temporal variations of pollutant species. Identification of characteris- 
tic patterns through statistical comparisons with emission distribu- 
tion and meteorological variables will also be considered. 
Keywords: texas; air quality; data compilation; statistics; spatial distri- 
bution; air pollution. 

73530 Polymeric Interfaces for Continuous Monitoring of Hy- 
drocarbon Emissions. Felder, R.M. (Univ. of North Carolina, Ra- 
leigh, NC, 27607). Project number: G712B-BA-023. Contract: R805- 
194-01. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Sciences Research Lab. 
Funding: EPA. 
Related energy source: Coa1(100), R and D categories:. Pollutant 
characterization and analysis. . 

Permeabilities, diffusivities and solubilities of major hydrocar- 
bon pollutants and of oxygen in a variety of polymeric materials will 
be measured as functions of temperature, pressure, and pollutant 
concentration. The results of these measurements will be used to 
design interfaces for source monitoring of hydrocarbons, but their 
utility should extend well beyond this particular application. Poten- 
tial applications include the design of hydrocarbon permeation tubes 
for calibrating ambient hydrocarbon analyzers, and the evaluation of 
plastic bag materials for storing grab samples to be analyzed for 
hydrocarbon concentrations. Membranes will be sought which are 
either selectively permeable or impermeable to oxygen, with the 
object of reducing or eliminating the oxygen effect in flame ioniza- 
tion detection. A portable interface-analyzer system for continuous 
unattended monitoring of hydrocarbon emissions will be designed, 
assembled, and field tested in a variety of source environments. 
Keywords: hydrocarbons; emission; monitoring; air pollution moni- 
tors; polymers; interfaces; oxygen; physical properties; design. 

73531 Ion Chromatography of Aromatic Amines. Frohliger, J.O. 
(University of Pittsburgh, Dept. of Industrial Environmental Health, 
4200 5th Avenue, Pittsburgh, PA, 15260). Project number: G712B- 
BB-007. Contract: R805298-01. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA).' Environmental 
Sciences Research Lab. Funding: EPA-$20,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measureinents technolo y 

The objective o f  this research project is to develop a liquid 
chromatographic method for the separation and analysis of amines 

found in environmental samples. The liquid chromatographic 
method to be utilized is a modification of ioil chromatography as 
described by Small. The amines to be exnmincd are aromatic amines, 
many which are known or suspected carcinogens. The environmen- 

.tal samples to be utilized will be obtained on hi-volume filters. These 
filters will be collected in the vicinity of sources of amines such as 
coke works and dye manufacturing facilities. Emissions from these 
types of sources have been implicated in lung and bladder cancers. A 
tentative ion chromatographic procedure has been developed and 
plans are being made to test or evaluate the method near coke works 
aud dye facilities. 
Keywords: ion exchange chromatography; aromatics; air pollution; 
amines; technology utilization; neoplasms; carcinogens; coke; health 
hazards; coal industry. 

73532 Interpretation .of RAPS Atmospheric Elemental Concen- 
tration Data. Gordon, G.E. (Univ. of Maryland. College Park, MD, 
20742). Project number: G712B-BB-081. Contract: R806263-01. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
Related energy source: coai(100) R and Q categories: Pollutant 
characterization and analysis. 

In previous studies, workers at the University of Maryland 
have measured concentrations of about thirty elements attached to 
particles released from major air pollution sources. They also devel- 
oped methods for resolving the observed concentration patterns of 
urban aerosols into contributions from those sources. Those methods 
are chemical element balances and factor analysis. In previous EPA- 
supported studies by other workers, abut 34,000 size-segregated air 
filter samples were collected over a two-year period in and near St. 
Louis, MO, as part of the Regional Air Pollution Study (RAPS). 
Those samples were analyzed for about 25 elements by x-ray fluores- 
cence (XRF). In this project, the Maryland group is applying 
chemical element balances and factor analyses to resolve the St. 
Louis data into contributions From various major sources. This study 
also incorporates other types of RAPS data, including meteorologi- 
cal data, source-emissions inventories and measurements of pollutant 
gases, to provide a comprehensive interpretation of the St. Louis 
data set. Since XRF analyses miss some elements that are important 
for the interpretations, selected samples are being analyzed for 
additiona1,elements. 
Keywords: air pollution; ecological concentration; particles; aerosols; 
regional analysis; missouri; x-ray fluorescence analysis; inventories; 
meteorology; pollution sources; quantitative chemical analysis; 
chemical effluents; air quality. 

73533 Continuous Monitoring of Particulate Sulfur Compounds 
by Flame Photometry. Huntzicker, J.J. (Oregon Graduate Center, 
19600 NW Walker Rd., Beaverton, OR, 97005). Project number: 
G712B-BB-82. Contract: R804750-02. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: general science(l00) R and D categories: 
Pollutant measurements technology. 

The objectives are to: (1) develop a field monitor to measure 
atmospheric concentrations of particulate sulfur compounds with a 
flame photometric detector; and (2) complete the development of a 
microprocessor to completely automate analysis and data reduction. 
The approach is: (1) to develop gas denuders to remove gaseous 
sulfur species and H2SO denude to differentiate between sulfuric 
acid and other aerosol sulfates; and (2) to develop hardware and 
software for data reduction. 
Keywords: monitoring; particles; sulfur compounds; photometry; 
data processing; automation; sulfuric acid; sulfates; aerosols; air 
pollution. 

73534 Development of an In Situ Monitoring Technique for 
Molecular Comparison of Particulate Emissions. Gravatt, C.C. (Na- 
tional Bureau of Standards, Washington, DC, 20228). Project 
number: G712B-BC-013. Contract: D6-F012. Supported by: Environ- 
mental Protection Agency, Research ~ r i ang le  Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA-$22,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

NBS, with its micro-Raman capability in facilities and exper- 
tise will perform the following tasks: (1) Generate preliminary 
reference spectra of various major types of stationary source particu- 
lates of interest to EPA, including sulfates, nitrates, and carbonates. 
Several representative particulate samples to be provided by EPA 
will be analyzed. These samples will have been previously character- 
ized for elemental composition by EPA or their contractors to 
provide a basis for comparison with micro-Raman results. (2) Coop- 
erate with and advise EPA in the development of stack sampling 
methods compatible with micro-Raman analysis. (3) Develop and 
install rapid automated sample holding systems for the NBS micro- 
Raman instrument in order to reduce data acquisition time, and to 
permit unattended operation in the analysis of multi-particle samples. 
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Keywords: particles; aerosols; molecular structure; in-situ processing; 
air pollution monitors; stationary pollutant sources; point pollutant 
sources; aerosol monitoring; air pollution control; optimization. 

73535 Task Orders on Characteriantinn nf Emissions from Newly 
Designated Industries. Chehaski, J. (Engineering-Science, Inc., 7903 
Westpark Dr., McLean, VA, 22101). Project number: G712B-BC- 
047. Contract: 68-02-2815. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Enviro~lmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Emission factors will be experimentally verified for pollutants 
(sulfur dioxide, sulfates, NOx, opacity, particulate mass) designated 
by new source performance standards (NSPS). Stack emission mea- 
surements are conducted by prescribed methods (Nos. 5, 6, 7, and 9 
in Federal Register) when applicable or by newly developed meth- 
ods. Contractor reports will be given on emission characterization 
data on selected field studies. contractor hours have been allocated 
for measurements to be carried out in FY-79 in support of field 
studies directed by in-house staff. 
Keywords: field tests; industry; stationary pollutant'sources; monitor- 
ing; stacks; sulfur dioxide; sulfates; nitrogen dioxide; particles; emis- 
sion; qualitative chemical analysis. 

73536 Fuel Economy and Emissions Performance of Diesel Auto- 
mobiles. Gibbs, R.E. (New York State Dept. of Environmental 
Conservation, 50 Wolf Rd., Albany, NY, 12205). Project number: 
G712B-BC-053. Contract: R805934-01. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objective of this project is the collection of comprehen- 
sive emission and fuel consumption data from in-use diesel powered 
automobiles. The consumer vehicles will be tested over periodic 
intervals for regulated emissions, fuel~consumption, particulate mass, 
detailed chemical'analysis of particulate, and mutagenic activity of 
particulate extracts by the Ames method. 
Keywords: automobiles; diesel engines; exhaust gases; fuel economy; 
fuel consumption; particles; mass; data acquisition; performance test- 
ing. 

73537 Technical Symposium: Implications of a Low NOx Vehicle 
Emission Standards. Hicks, F. (Ebon Research Systems, 1542 9th St. 
NW, Washington, DC, 20001). Project number: G712B-BC-076. Con- 
tract: 68-02-3219. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

As the first step in the development of a report mandated by 
Congress, the purpose of the symposium was tu identify, examinc, 
and make available all of the information bearing upon the need for, 
and technological and economical feasibility of, a 0.4 g/mile NOx 
emission standard applicable to future light duty motor vehicles. The 
objective was accomplished by inviting active investigators in the 
field to address the complex issues that impact on any future deter-' 
mination by the U.S. Congress concerning the control of nitrogen 
oxides emitted from automobiles and other sources. 
Keywords: nitrogen oxides; automobiles; exhaust gases; air pollution 
control; meetings; pollution regulations; feasibility studies. 

73538 Long Term Measurements of Selected Trace Constituents 
in Air. Singh, H.B. (SRI INternational, 300 Ravenyood Ave., Menlo 
Park, CA, 94025). Project number: G760C-DA-015. Contract: 
R806729-01. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective of this program is to determine the tropospher- 
ic burden and fate of trace pollutants (halogenated hydrocarbons 
SF6, nitrogen species, and light hydrocarbons) at a remote clean site. 
The resulting data base will be used to derive seasonal variations as 
well as atmospheric growth patterns of these pollutants. Ambient air 
and seawater samples will be collected on a biweekly basis at a 
remote site on the California coast. Samples will be collected in 
stainless steel and glass containers and then immediately analyzed by 
gas chromatographic/coulometric measurement techniques. A data 
base has been compiled of the atmospheric loadings of these trace 
pollutants at urban, rural, and remote sites within the northern 
hemisphere and to a lesser extent within the southern hemisphere. 
Keywords: trace amounts; elements; troposphere; organic halogen 
compounds; air; nitrogen compounds; hydrocarbons; seasonal vari- 
ations; air pollution; sampling; seawater; california; gas chromato- 
graphy; urban areas; rural areas. 

73539 Studies on Droplet Electrification in Relation to Liquid 
Chromatographic Detection. Liu, B. (Univ. of Minnesota, 105 Morrill 

,Hall, Minneapolis, MN, 55455). Project number: G762B-DB-010. 
Co~itract: R806175. Supported by: Environmental Protection 
Agency. Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EP.4. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to determine the feasibility of developing a 
new high-pressure liquid chromatographic (HPLC) ,detector based 
on droplet electrification. A two-year program is proposed with the 
main emphasis during the first year on demonstrating feasibility of 
the concept. If feasibility is shown, the second year of research will 
be conducted, during which an actual detector based on this princi- 
ple will be designed, constructed and tested. 
Keywords: air pollution; pesticides; hydrocarbons; liquid column 
chromatography; air pollution monitors; design; particles; aerosols; 
monitoring. 

73540 Cooperative Micrometeorological ~xperiments of Pollut- 
ant Fluxes Over Natural Surfaces. Hicks, B. (Argonne National Lab., 
9700 S. Cass Ave., Argonne, IL, 60439). Project number: G775G- 
CC-012. Contract: D8-X0193. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The objective is to measure the atmospheric turbulent trans- 
port of airborne contaminants to natural surfaces. The dry deposition 
of fractionated aerosols (in the range 0.2 to 0.4 micrometer), total 
fine aerosol, sulfate, nitrate, sulfur dioxide, nitric acid, and ozone will 
be measured for various crops, forests, lakes, snows, etc. The deposi- 
tion velocities will be used in the dry removal function of regional 
models. Techniques of eddy-correlation and vertical profile will be 
used; ANL will provide the meteorological measurements, and 
ESRL will provide the fast-response pollutant sensors and profile 
measurements. 
Keywords: air pollu$ion; atmospheric chemistry; sulfur dioxide; sul- 
fates; nitrates; nitric acid; ozone. 

73541 Characterization of Emissions from Prototype Motor Ve- 
hicles Designed for Low NOx Emissions. Martin, S.F. (Southwest 
Research Inst., 8500 Culebra Road, San Antonio, TX, 78228). Proj- 
ect number: G815B-CA-011. Contract: 68-02-2497. Supported by: 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA- 
$25,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 

The purpose of this project is to select, qualify, and then 
utilize suitable measurement instrumentation and techniques for the 
characterization of regulated and a variety of currently nonregulated 
exhaust emissions from gasoline automobiles using various catalytic 
methods to achieve low oxides of nitrogen. A literature review will 
be conducted to determine candidate analytical methuds. Recom- 
mendations for the analysis of each exhaust species of interest will be 
made. All procedures and analytical instruments will be directly 
interfaced with a motor vehicle exhaust sampling system and evalu- 
ated for suitability. Four light duty vehicles, two with dual bed and 
two with three-way catalysts, will be tested using three fuels of 
differing sulfur conten?. Tests a l l  be performed at 0, 5,000, 10,000, 
and 15,000 miles. Results to date include selection and evaluation of 
all the analytical procedures to be used in the final vehicle testing 
ohases of the contract. Satisfactorv ~rocedures have been defined for 
911 compounds of interest with t6e ixception of the organic amines. 
The qualification experiments indicate difficulty in quantitative 
transport of the amines from the vehicle to the analytical instrumen- 
tation. 
Keywords: automobiles; vehicles; exhaust gases; nitrogen oxides; air 
pollution control; chemical composition. 

73542 Sulfuric Acid Monitor. Fowler, P. (Cabot Corp., Con- 
cord Road, Billerica, MA, 01821). Project number: G815-CA-022. 
Contract: 68-02-2402. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA-$12,000. 
Related energy source: CoaI(l00) R and D categories: Pollutant 
measurements technology. 

The objectives are to fabricate, test, and deliver automated 
sulfuric acid samplers, sampler-calibrators and analyzers to EPA. 
The samplers are designed to collect sulfuric acid with a minimum of 
acid neutralization from coarse basic particles and gaseous ammonia. 
The acid aerosol is run through a diffusion scrubber for removal of 
NH3 and then a dichotomous sampler so only the fine aerosol 
fraction is collected on three 1/2-micron unbacked fluoropore filters. 
Built-in calibrators on some samplers allow for internal .quality 
control of sampler and filter transport procedures. The analyzer is 
designed to separate H2S04 from other sulfur compounds on the 
filter by low-temperature volatilization and to detect the sulfur with 
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a sensitive FPD. All instruments have been delivered. Samplers have 
shown reasonable reliability when given adequate shelter from 
weather and have been successfully used in 6 field studies to  collect 
ambient H2S04 aerosols. The amount of field support and mainte- 
nance required limits their usefulness to very special shortduration 
studies. The sampler-analyzer-calibrator delivered to HERL appears 
to meet all design specifications. Other analyzers meet these specifi- 
cations only if the aerosol is analyzed immediately following collec- 
tion imposing severe limitations on their usefulness. Any future 
design modifications will be performed in-house or with another 
outside contractor. 
Keywords: sulfuric acid; air pollution monitors; fabrication; perform- 
ance testing; air samplers; aerosol monitoring; separation processes; 
sulfur compounds. 

73543 Ahospheric Transport and Transformation of Emissions 
from Coal-Fired Power Plants: Atmospheric Interaction in Scrubber 
Plumes. Meagher, J.F. (Tennessee Valley Authority, Muscle Shoals, 
AL, 35660). Project number: G832B-EA-031. Contract: D9-E721- 
DL. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Sciences Research Lab. 
Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to study gas to aerosol conversion processes 
in scrubbed power plant plumes. Sulfate and nitrate formation will 
be emphasized in the study. Plume sampling as a function of time 
will be done using an airplane and a helicopter. Gas and particulate 
measurements will be made in the plume. In-stock measurements will 
be made for the primary emissions of S02, sulfate, nitrate and 
aerosol size distribution. 
Keywords: gaseous wastes; fossil-fuel power plants; emission; atmos- 
pheric chemistry; environmental transport; plumes; scrubbers; aero- 
sols; sulfates; nitrates; sampling; sulfur dioxide; particle size; distribu- 
tion. 

73544 Development and Verification of a Point Source Diffusion 
Model for Sources in Complex Terrain. Egan, B.A. (Environmental 
Research and Technology, Inc., Air Quality Studies Division, 696 
Virginia Road, Concord, MA, 01742). Project number: G832B-EA- 
060. Contract: 68-02-2759. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA-$75,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective of this contract is to develop a reliable air 
quality transport/diffusion model for estimating ambient air ground 
level concentrations from point sources in areas of complex terrain. 
The model will be applicable but not necessarily restricted to large 
point sources with significant plume rise, i.e., a power plant. The 
work will consist of development and/or modification and imple- 
mentation of new or state-of-the-art methodologies for treatment of 
dispersion from point sources in complex terrain, and evaluation and 
verification of the approach. A worst-case, short-term, sin le point 
source model based on potential theory for estimation of! ground 
level impact upon a variety of individual terrain features, and a 
sequential, hourly, long-term model for estimation of ground level 
impact upon a set of distributed terrain features are to be developed. 
The models will be evaluated ondhe field measurement data sent 
from the Clinch River Valley power plant study and from the 
Clinch River Valley wind tunnel simulation experiments performed 
at the EPA Fluid Modeling Laboratory. 
Keywords: diffusion; environmental transport; plumes; air pollution; 
mathematical models; fossil-fuel power plants; topography. 

73545 Air Sampling at the Coal Gasification Plant in Region 
Kosovo, Yugoslavia. Bombough, K.J. (Radian Corp., 8500 Shoal 
Creek Blvd., Austin, TX, 78766). Project number: G32B-EA-131. 
Contract: 68-02-2608. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are: to collect and analyze inorganic and 
organic particulates and vapor phase organic emissions released to 
the atmosphere from a full scale commercial low Btu coal gasifier; to 
assess the impact of this facility on the surrounding atmosphere; and 
to produce a data base for use in assessing the potential impact of 
locating such a facility in various regions of the United States. Using 
a total of five (5) ground based sites located around the plant 
complex, particulate and vapor-phase samples were collected over a 
period of 16 days on a 24-h basis. Several inorganic and organic 
species will be determined and analyzed in conjunction with exten- 
sive process and fugitive emission data. 
Keywords: aerosol monitoring; coal gasification plants; yugoslavia; 
air; quantitative chemical analysis; qualitative chemical analysis; 
environmental impacts; particles. 

73546 Quality Control in Organic Aerosol Analysis. Guerin, 
M.R. (Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 
37830). Project number: G823B-EA-151. Contract: D9-X0601. S u p  
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA -- - -. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to perform quality control analyses for the 
determination of organic components in selected particulate and 
vapor-phase samples from various EPA field studies related to 
advance fossil fuel technologies. The approach is to analyze for 
organic constituents collected on quartz fiber filters and Oak Ridge 
National Lab-designed organic vapor absorption systems using ther- 
mal desorption and solvent extraction techniques. Analytical ap- 

roaches include the use of carbon-14 labeled standards, high per- 
Formance liquid chromatography, flame ionization detection, and for 
selected samples, gas chromatography-mass spectrometry. 
Keywords: air quality; aerosol monitoring; quality control; field tests; 
fossil fuels; em~ssion; carbon 14 compounds; tracer techniques; liquid 
column chromatography; gas chromatography; mass spectroscopy. 

73547 Study of Acidic and Basic Constituents of Air, Concentra- 
tton and Distribution nnd Effect on Acidity of Precipitation and Dry 
Deposition. Lazrus, A. (National Center for Atmospheric Research, 
P.O. Box 1470, Boulder, CO, 80302). Project number: G832B-EA- 
166. Contract: D9-X0574. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective is to explore the atmospheric chemistry of 
acidic components of air and precipitation on a regional basis and 
determine the contributions of these components to acid precipita- 
tion and dry deposition. Surface and airborne measurements below 
clouds and in clouds will be made to sample air and liquid water 
concentrations of acidic and basic components, with samples to be 
analyzed by numerous participants in the acid precipitation experi- 
ment (APEX). Results will be analyzed to determine regional and 
seasonal differences of atmospheric acidity and contributing con- 
stituents. 
Keywords: ph value; air; acid rain; atmospheric chemistry; regional 
analysis; sampling; seasonal variations; sulfur dioxide; nitrogen diox- 
ide. 

73548 Processing of SURE Plume Study Data. Vaughan, W.M. 
(Environmental Measurements, Inc., 8506 Delmar Blvd., University 
City, MO, 63124). Project number: G832B-EA-207. Contract: 68-02- 
2709. Supported by: Environmental Protection ~ g e n c ~ :  Research 
Triangle Park, NC (USA). Environmental Sciences Research Lab. . . 
Funding: EPA. 
Related enerav source: CoaI(100) R and ID categories: Phvsical/ 
chemical meclanisms of pollutant~interactions. - 

The objective is to provide a data volume and data tape of 
airborne measurements made during a coordinated study of power 
plant plumes in Mississippi and Michigan in the spring of 1977. Data 
tapes will be processed and edited to provide output data in engi- 
neering units for analyses by other SURE contractors. 
~eywords: plumes; power plants; mississippi; michigan; data process- 
ing; monitoring; air pollution. 

73549 Identification and Measurement of Inorganic ' ~ o m ~ o u n d  
Emissions. Henry. (Battelle Memorial Inst., 505 King Ave., Colum- 
bus, OH, 43201). Project number: G833D-EB-005. Contract: 68-02- 
2296. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Sciences Research Lab. 
Funding: EPA. 
Related energy source: Coal(5O); oil and gaitso) R and D categories: 
Pollutant characterization and analysis. 

The contractor will review methods and develop procedures 
for the collection, identification, and measurement of the amounts of 
inorganic compounds emitted from sources using fossil fuels. Labo- 
ratory evaluation and field testing at sources using or processing 
fossil fuel (fossil fuel power plant, oil refinery, and coal conversion) 
of the methods will be conducted to obtain emission characterization 
data. This report will be performed in three (3) distinct phases. 
Keywords: fossil fuels; air quality; air samplers; air pollution moni- 
tors; fossil-fuel power plants; petroleum refineries; emission; sam- 
pling; monitoring; qualitative chemical analysis; quantitative chemi- 
cal analysis; aerosols; particles; gaseous wastes. 

73550 Research on Air Sampling Filter Media. Liu, B.Y. (Uni- 
versity of Minnesota, Dept. of Mechanical Engineering, 105 Morrill 
Hall, Minneapolis, MN, 55455). Project number: G833D-EB-004. 
Contract: R804600-02. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA-$25,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 
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The primary objective of this program is to study air sam- _ pline filter media and to evaluate the available commercial filter 
medla .in terms of their sampling efficiency, resistance to flow, dust 
holding capacities, moisture retention characteristics, and other 
physical properties of interest. All major commerc~al filter media 
will be studied. The end result of the project will be the preparation 
of a filter handbook in which the major filter characteristics are 
described. In addition, a concurrent study will be undertaken to 
relate the sampling efficiency and flow resistance of filters to those 
predicted by theory. Also, the series filter method will be studied as 
a possible alternative to the dichotomous sampler for separating 
atmospheric particles into a fine and a coarse fraction with a cut 

oint near 2.0 microns. k eywords: aerosol monitoring; air pollution; air filters; air samplers; 
technology assessment; manuals; aerosols. 

73551 Identification and Measurement of High Molecular 
Weight Organic Compounds in Emissions from Power Plants and Oil 
Refineries. Barrett, W.J. (Southern Research Institute, 2000 9th 
Avenue South, Birmingham, AL, 35205). Project number: G833D- 
EB-006. Contract: 68-02-2272. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objectives of this project are to develop methods and 
procedures to identify and measure the organic compounds emitted 
to the atmosphere from energy-related sources and to determine by 
means of bioassays what fractions or  classes of the organic emissions 
are of potential toxicological significance. The experimental work 
involves the development of sampling methods for the quantitative 
collection of organic emissions from coal-burning power plants and 
oil refineries; the use of separation techniques for classifying types of 
organic compounds and isolating individual compounds; identifica- 
tion of individual compounds by gas chromatographic, mass spectro- 
metric, and other methods; and the screening of isolated fractions for 
toxicity by tissue-culture methods. Laboratory and field studies at 
coal-fired power plants have been conducted with sampling trains 
that incorporated porous-polymer solid sorbents. The collected sol- 
vent samples were extracted and analyzed with methods such as gas 
chromatography/mass spectrometry. A method based on a tissue- 
culture assay was selected and developed for biological toxicity 
testing. 

STATE Cold Weather Plume Study field program; and (5) produc- 
tion of an aircraft data volume. 
"Keywords: fossil-fuel power plants; plumes; sulfur dioxide; tennessee; 
data analysis; data base management; weather; information systems; 
air qualily. 

73554 Formation of Atmospheric Aerosols. Whitby, K.T. (Univ. 
of Minnesota, 105 Morrill Hall, Minneapolis, MN, 55455). Project 
number: G603A-AA-019. Contract: R803851-0354. Supported by: En- 
vironmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

Aerosol size distributions have been measured in the St. Louis 
area as part of EPA's Project MISTT using aircraft and ground- 
based self-contained mobile laboratories. The University of 
Minnesota's portion of the project included aerosol measurements 
aboard an aircraft and the operation of a mobile van on the ground 
under the plumes. The past year was devoted primarily to data 
analysis, the development of new analysis techniques, and reporting 
results of aerosols data obtained over the past several years in 
Project MISTT and the Roadway Aerosol Study. During the 
coming year the Particle Technology Laboratory of the University 
of Minnesota will be measuring aerosol size distribution for EPA's 
Project STATE (Sulfur Transport and Transformation in the Envi- 
ronment) in Tennessee and for EPA's Project SCRUB in Alabama 
and Minnesota. The STATE Program is directed to describing 
reactions and atmospheric processes affecting plume behavior over 
time scales of 12 to 96 hours and distances out to 1000 km. By 
contrast the SCRUB Program will provide an assessment of the 
transport and transformation occurring within a power plant plume 
with an SO2 scrubber out to distances of about 1000 km and travel 
times mostly less than 12 hours. Resources will be provided to 
complete data analysis and report on Project MISTT and to partici- 
pate in the planning of Project SCRUB and the subsequent data 
analysis. Other tasks include the measurement of gaseous and aerosol 
pollutants under and in plumes being characterized in Project 
STATE and development of an aerosol mobility chromatograph to 
determine molecular composition of sulfur-containing aerosols. 
Keywords: aerosols; atmospheric chemistry; missouri; aerial monitor- 
ing; aerosol monitoring; plumes; data analysis; sulfur dioxide; envi- 
ronmental transport; scrubbers; fossil-fuel power plants; chromato- 
n r a ~ h y ;  tennessee: alabama; minnesota; particle size. - . - .  . . 

~ e ~ w G r d s :  organic compounds; toxicity; fossil-fuel power plants; 
~etroleum , refineries: air oollution: chemical effluents: gaseous 73555 Atmospheric Transport and Transformation from Coal- . - 
bastes; chemical analysis; sakpling. ' Fired Plants. Jones, H.C. (Tennessee Valley Authority, Muscle 

Shoals, AL, 35660). Project number: G603A-AA-025. Contract: D9- 
73552 Design and Fabrication of an Automated Field Monitor for E721-DL. Supported by: Environmental Protection Agency, Re- 
the Measurement of Atmospheric Nitric Acid. Ross, W.D. (Monsanto search Triangle Park, NC (USA). Environmental Sciences Research 
Research Corp., 1515 Nicholas Road, Box 8, Dayton, OH, 45407). Lab. Funding: EPA. 
Project number: G833D-EB-015. Contract: 68-02-2755. SuD~orted by: Related energy source: CoaI(100) R and D categories: Environmental 
~nGironmental Protection Agency, Research Triangle -Park,. NC 
(USA). Environmental Sciences Research Lab. Funding: EPA- 
%90,000. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Pollutant monitoring. 

The objectives of the proposed program are to design, fabri- 
cate, evaluate, and deliver to the EPA a semicontinuous monitor for 
the measurement of atmospheric nitric acid at levels as low as 0.0005 
ppM. This monitor will be an automatic device developed by 
Integrating the following five operations into a single mechanical 
system: an ambient air sampling system; a nitric acid recovery 
device; a reaction system which achieves aromatic nitration; an 
automated injection system; and a gas chromatograph equipped with 
an electron capture detector. This integrated system will provide for 
automated monitoring of ambient air. The monitor will be packaged 
for field use. An automated sampler has been delivered. The current 
plans call for a separate (not integrated) analysis unit. The overall 
system integration has proven too costly in engineering and develop- 
ment to be implemented at this time. 
Keywords: nitric acid; air pollution monitors; design; fabrication; 
automation; performance testing; monitoring. 

73553 Sulfur Budget in Power Plant Plumes: Processing, Man- 
agement, and Analysis. Gillani. (Washington Univ., 4559 Scott 
Avenue, St. Louis, MO, 63130). Project number: G603A-AA-015. 
Contract: R805918-01. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant monitoring. 

This project continues the tasks performed during the first 
year of the grant, i.e., processing, management, and analysis of data 
collected as part of the'August 1978 Tennessee Plume Study (Phase 
I of Project STATE). Similar responsibilities wll be undertaken for 
the Cold Weather Plume Study (Phase I1 of Project STATE). 
Specific tasks include: (1) software organization and development; 
(2) data base system design and implementation; (3) data analyses and 
model development; (4) preparation for, and participation in, the 

transport andconversion of pollatants. 
- 

The major objective of this study is to study the meteorologi- 
cal and chemical factors which influence the transport, transforma- 
tion, and removal .of pollutants in the Cumberland Tennessee Power 
Plant plume. TVA will perform a two-week plume study program. 
Using the TVA helicopter, they will supply instrumentation for the 
following measurements: S02, 03,  NO, NOx, condensation nuclei 
(CNC), light scattering via integrated nephelometer, temperature, 
dew point, altitude, and position of aircraft. The pollutant instrumen- 
tation will be calibrated before and immediately after each sampling 
test. In addition TVA will furnish a filter collection sampling system 
for aerosol samples and subsequent analysis. They will also conduct 
in stack measurements to determine primary sulfate contributions to 
the plume composition. In addition, a continuous SO2 analyzer will 
be used to monitor plant output. The following meteorological 
support will be furnished during the plume measurements program: 
(1) pilot balloon soundings, two per hour during a plume measure- 
ment experiment; (2) solar intensity, hourly averages; (3) tempera- 
ture profiles; (4) tower wind data; and (5) meteorological forecast. 
Keywords: fossil-fuel power plants; coal; environmental transport; 
tennessee; plumes; aerial monitoring; sulfur dioxide; ozone; nitrogen 
oxides; nitrogen dioxide; condensation nuclei; light scattering; tem- 
perature measurement; dew point; sampling; aerosols; stacks; meteo- 
rology; removal. 

73556 Over-Water Measurements of Atmospheric Processes. 
Hobbs, P. (Univ. of Washington, Seattle, WA, 98105). Project 
number: G603A-AA-123. Contract: R805263-0151. Supported by: En- 
vironmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to measure transformations of SO2 to sulfate 
and NO/N02 to nitric acid under relatively high humidity, low 
sunlight intensity levels. The isolated emissions from Great.,Britain 
will be sampled sequentially as air moves across the North' Sea 
toward the Scandinavian Peninsula to measure conversion and depo- 
sition rates. 
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Keywords: sulfur dioxide; nitrogen oxides; environmental transport; 
atmospheric chemistry; oxidation; north sea. 

73557 Laboratory Investigations of Diffusion and Fvmigation 
into the Mixed Layer. Deardorff, J.W. (Oregon State Univ., 126 
Agricultural Hall, Corvallis, OR, 97331). Project number: G603A- 
AA-170. Contract: R805912-02. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives are to obtain quantitative descriptions of the 
mean concentration profiles and diffusion rates of material released 
from elevated point sources under very unstable conditions and to 
derive smilar information for plumes fumigating into the convective 
mixed layer from a stable layer aloft. A large laboratory water tank 
in which convection below a stable inversion layer can be simulated 
will be used. 
Keywords: diffusion; fumigants; bench-scale experiments; layers; 
mixing; point pollutant sources; air pollution; plumes; environmental 
transport; convection. 

73558 Aircraft Measurements of Plume Dispersion and Chemis- 
try. Vaughan, W.M. (Environmental Measurements, Inc., 8506 
Delmar Blvd., University City, MO, 63124). Project number: 
G603A-AA-178. Contract: 68-02-2709. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants. 

In order to acquire the data base necessary for the develop- 
ment of control strategies for the reduction of ambient air concentra- 
tions of sulfates and nitrates, EPA will conduct a large-scale pro- 
gram of discrete, intensive experimental field studies during the fiscal 
years 78-81. The proposed studies are identified by the acronym 
STATE (Sulfur Transport and Transformation in the Environment). 
Air quality simulation models are the expected end product. The 
contractor will supply two moving laboratory platforms for plume 
transport and transformation from the Cumberland Power Plant in 
Tennessee. One platform will be an instrumented aircraft and the 
other will be an instrumented automobile (Air Quality Moving 
Laboratory, AQML) for measurements in the downwind plume. The 
aircraft has sampled and measured S02, SO4 (continuous and inte- 
grated), B SCAT, NO, NO2, NH4, SF6 (continuous), and hydrocar- 
bons over a 4-week period involving approximately 100 flight hours. 
Sampling and measurements were made for SO2 at the surface, SO2 
aloft by remote sensor (COSPEC), SF6 (continuous), and hydrocar- 
bons. 
Keywords: aerial monitoring; plumes; dispersions; atmospheric chem- 
istry; sulfates; nitrates; air pollution control; field tests; environmen- 
tal transport; fossil-fuel power plants; tennessee; sampling; math- 
ematical models; sulfur fluorides; ammonium compounds; sulfur 
dioxide; hydrocarbons; remote sensing. 

73559 Optimization of RAM Dispersion Model. Cataland, J.A. 
(Aerocomp, Inc., 3303 Harbor Blvd., Costa Mesa, CA, 92626). 
Project number: G603A-AB-011. Contract: 68-02-2948. Supported by: 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to optimize the FORTRAN computer codes 
for the dispersion model programs in the RAM system in order to 
decrease the computer running time. RAM is an efficient Gaussian- 
plume multiple source algorithm. It is primarily used for non- 
reactive pollutants from point and area sources in urban areas. A 
users' guide for optimized models which include four versions of 
RAM (RAM, RAMR, RAMF, RAMFR) and three supporting 
programs is planned. 
Keywords: mathematical models; fortran; diffusion; pollution sources; 
optimization; air pollution. 

73560 Modeling of Atmospheric Flows And Pollutant Dispersal 
Over and Around Hills and Buildings. Arya, S.P. (State Univ. of 
North Carolina, Raleigh, NC, 26707). Project number: R805595-03. 
Contract: G603A-AB-012. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to conduct basic fluid modeling and theoreti- 
cal studies of the flow and diffusion of pollutants over complex 
topography. Work will include comparisons of newly acquired data 
with existing theories and modeling techniques in order to verify and 
refine present models as well as to develop new ones. Visualization 
techniques and ground level concentration measurements using the 
wind tunnel and water channel/towing tank will provide the data 
necessary for the studies. 

Keywords: air pollution; environmental transport; atmospheric chem- 
istry; flow models; topography; diffusion. 

73561 Boundary Layer Mudel Improvement and Validation. 
Blackadar, A.K. (Pennsylvania State Univ., 116 Deike Bldg., Uni- 
versity Park, PA, 16802). Project number: G603A-AB-019. Contract: 
R806048-0152. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Environmental transport and conversion of ollutants. 

The objectives are to: (1) model surrace exchange processes; 
(2) model planetary boundary layer, wind, temperature, and mois- 
ture profiles; and (3) measure wind and temperature profiles, along 
with other PBL characteristics. Simplified numerical models will be 
compared wlth field data and other existing data sets. 
Keywords: earth atmosphere; boundary layers; mathematical models; 
wind; humidity; temperature distribution. 

73562 Identification and Characterization of Organic Pollutants . 
in Ambient Air. Mulik, J.D. (EPA, Environmental Sciences Re- 
search Lab., Research Triangle Park, NC, 27711). Project number: 
G603A-AA-010. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
se rch Lab. Funding: EPA. 
~ i a t e d  energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and'analysis. 

The objectives are to identify and characterize organic con- 
stituents in the atmosphere at various locations in order to assess and 
anticipate potential air pollution problems. Special attention is fo- 
cused on hazardous/toxic materials and their cofactors. Overall 
identification is through the use of combined gas chromatography 
and mass spectrometry. Samples are collected in the field at selected 
locations and returned to the laboratory for analysis. 
Keywords: air pollution; 'air; organic compounds; gas chromato- 
graphy; mass spectroscopy; sampling; sulfur compounds; nitrogen 
compounds; particles; fossil fuels; combustion products. 

73563 Meteorological Support and Research Services. Niemeyer, 
L.E. (Dept. of Commerce, Research Triangle Park, NC, 27711). 
Project number: G603A-AA-30. Contract: D9-V0348-1. Supported 
by: Environmental ProtectionsAgency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

Research will be conducted on various aspects of air pollution 
meteorology including the development and evaluation of air quality 
simulation models of all temporal and spatial scales, and the develop- 
ment and improvement of air pollution climatological techniques. 
These models and techniques are applied to various environmental 
problems and requirements. The research is conducted in the labora- 
tory and the field. Mathematical models are developed and then 
evaluated in field programs. Physical modeling studies of air pollu- 
tion meteorology problems are conducted in a wind tunnel and 
water channel/towing tank. 
Keywords: air pollution; meteorology; air quality; mathematical 
models. 

73564 Additional Effort on LIDAR and SODAR Support for 
State. (SRI International, 300 Ravenswood Ave., Menlo Park, CA, 
94025). Project number: G603A-AA-033. Contract: 68-02-2790. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
~Lla ted  energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The overall objective of. the program proposed by SRI Inter- 
national is to provide LIDAR and SODAR support to the state 
program to characterize boundary layer aerosol distributions down- 
wind of the TVA Cumberland Power Plant during intensive experi- 
mental periods conducted during August 1978. This includes both 
the temporal bel~avior of mixed layer heights, horizontal and vertical 
spread, and mass density of the power plant plume. The approach is 
to participate in field study with mobile LIDAR system and acoustic 
sounding system; reduce all LIDAR data in terms of intensity 
modulated displays depicting boundary layer and plume structure; 
compute sigma Y, Z for plume measurements; and compute mass 
concentrations and opacity for the plume measurements using data 
on particle size distribution collected by other state participants. 
Keywords: aerosols; distribution; boundary layers; fossil-fuel power 
plants; time dependence; plumes; density; environmental transport; 
optical radar; tennessee; environmental impacts. 

73565 Regional Scale Haziness: Origin, Spatial-Temporal Distri- 
butions, Properties, and Effects on Atmospheric Radiation. Husar, 
R.B. (Washington Univ., 4559 Scott Ave., St. Louis, MO, 63130). 
Project number: G603A-AA- 149. Contract: R806606-015 1. Supported 
by: Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
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Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of ollutants. 
v L  The Tobjectivei'iie: 8)  to examine.the relationihip betwe& 
paiticulate stilfur concentrations, acidity, fine particulate mass con- 
centration, light scattering, air mass history, time of day, and season; 
and (2) to study the origin, spatial and temporal trends of regional 
scale haziness. Acidity of fine particle sulfur compounds will be 
monitored in St. Louis, MO, and University Park, PA, using a flame 
photometric particulate sulfur monitor combined with differential 
thermal analysis. Meteorological data of the U.S. Weather Service 
will be used to study regional haziness. 
Keywords: air,pollution; sulfur compounds; particles; light scattering; 
seasonal variations; spatial distribution; opacity; monitoring; missou- 
ri; pennsylvania; photometry; differential thermal analysis; meteorol- 
ogy; regional analysis; mathematical models; air quality; environ- 
mental !ransport. 

73566 .Transformation of Visibility-Related Pollutants in Western 
Pristine Areas. Blumenthal. (Meteorology Research, Inc., 464 W. 
Woodbury Rd., Box 637, Altadena, CA, 91001). Project number: 
G603A-AA-179. Contract: 68-02-3225. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to develop quantitative techniques to predict 
visibility degradation from new energy sources. Several field studies 
will be conducted and the data used to evaluate existing visibility 
and haze models. Instrumented aircraft, communications facilities, 
ground mobile measurements, airborne lidar, plume chemical tracers, 
tetroons or other plume markers, and other meteorological support 
will be used. Parameters to be determined include rate of transforma- 
tion of sulfur dioxide to sulfate; sulfur dioxide, sulfate, and aerosol 
removal rates; plume optical properties and effects; and terrain 
effects on dispersion and transport. 
Keywords: visibility; opacity; energy source development; field tests; 
aerial monitoring; aerosol monitoring; plumes; meteorology; sulfur 
dioxide; sulfates; atmospheric chemistry; aerosols; optical properties; 
topogr,aphy; environmental transport. 

73567 - Fluid Modeling. Snyder,' W. (Environmental Protection 
Agency, Research Triangle Park, NC). Project number: G603A-AB- 
020. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Sciences Research Lab. 
Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives of the research are to simulate and study 
plume dispersion in ccmplex terrain, plume rise in a calm, linearly 
stratified environment, diffusion around buildings, surface ex- 
changes, and highway modeling. The approach is to use the bind 
tunnel and tow channel of the EPA fluid modeling facility at 
Research Triangle Park. NC, to simulate terrain and atmospheric 
conditions. 
Keywords: plumes; diffusion;. topography; layers; buildings; simula- 
tion; mathematical models; wind tunnels; environmental transport; 
air pollution. 

73568 Air Quality Simulation Modeling. Eskridge, R.E. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC, 27711). 
Project number: G603-AB-021. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objectives of the research are to develop, evaluate, and 
validate air quality simulation models that 'indude atmospheric- 
photochemical transformations, long range transport, radiative trans- 
fer mechanisms, boundary layer dynamics, turbulence, advanced 
statistical concepts, and meteorological processes. The approach 
involves refinement and adaptation of existing models, theoretical 
development, evaluation against data bases obtained from field stud- 
ies, and statistical analysis for verification. 
Keywords: air quality; mathematical models; atmospheric chemistry; 
environmental transport; radiative cooling; heat transfer; boundary 
layers; turbulence; meteorology; photochemical reactions; data; 
comparative evaluations; statistics; air pollution; monitoring. 

73569 Dynamics and Kinetics of Aerosol Pollutants. Durham, 
J.L. (Environmental Protection Agency, Research Triangle Park, 
NC, 27711). Project number: G603A-AC-011. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D.categories: Physical/ 
chemical mechanisms of pollutant interactions. 

, The objectives are: (1) to manage and conduct gas-aerosol . 
interaction studies; 12) to coordinate programs leading to the devel- 
opment of a variety of aerosol sub-models that integrate chemical 
and physical aspects of aerosol formation, growth, and removal; and 

(3) to report on the morphology of urban aerosols. The approach is 
to conduct field studies and laboratory investigations to obtain the 

?. ...-. 
"necessary data base. 
Keywords: aerosols; chemistry; atmospheric chemistry; mathematical 
models; chemical reactions; coordinated research programs; mor- 
phology; urban areas; bench-scale experiments; removal; production; 
chemical reaction kinetics; thermodynamics; air pollution. 

73570 Dynamics and ~ ine t i c s  of Gaseous Air Pollutants. Bufa- 
lini, J.J. (Environmental Protection Agency, Research Triangle 
Park, NC, 27711). Project number: G603A-AC-032. Supported by: 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective is to manage and conduct studies of the dynam- 
ics and kinetics of air pollutants to determine their mechanisms and 
rates of chemical reactions. The approach is.through laboratory and 
field studies; development of photochemical modeling techniques; 
and use of smog chambers to study reactivity of simulated and real 
atmospheres. 
Keywords: air pollution; chemical reaction kinetics; bench-scale ex- 
periments; photochemical reactions; mathematical models; smog. 

73571 Photochemical Modeling of Smog Chamber Data. (Sys- 
tems Applications, Inc., 950 Northgate St., San Rafael, CA, 94903). 
Project number: G603A-AC-054. Contract: 68-02-328 1. Supported by: 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective of this program is to develop photochemical 
smog mechanisms describing the chemical transformations that 
occur in the polluted atmosphere:The emphasis of this effort will be 
directed towards validating the smog mechanisms for diurnally- 
varying sunlight and temperature. Mechanisms are tested and modi- 
fied by comparing computer concentration-time dependencies of 
various reactants and products obtained in outdoor smog chamber 
studies of irradiated hydrocarbon and NOx mixtures. 
Keywords: photochemical oxidants; smog; simulation; hydrocarbons; 
nitrogen oxides; ultraviolet radiation; atmospheric chemistry; air 
pol1ution;'daily variations. 

73572 Photochemical Oxidant Studies. Bufalini, J.J. (EPA, En- 
vironmental Sciences Research Lab., Research Triangle Park, NC, 
2771 1). Project number: G603A-AD-006. Supported by: Environmen- 
tal Protection Agency, Research Triangle Park, NC (USA). Envi- 
ronmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(S0) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objectives are to manage and conduct studies to qualify 
the chemical and physical mechanisms and rates involved in the 
formation of specific photochemical oxidants; and to relate oxidant 
and oxidant precursor levels to meteorology, topography, emissions, 
and other factors on local to regional scales. The approach is to 
obtain data laboratory and outdoor chamber,studies; conduct field 
studies; and analyze data to provide a kinetic module for the various 
photochemical air quality simulation models under development. 
Keywords: photochemical oxidants; atmospheric chemistry; meteo- 
rology; topography; emission; regional analysis; simulation; air qual- 
ity; mathematical models. 

73573 Air Pollution Climatology and Meteorology. Holzworth, 
G.C. (EPA, Environmental Sciences Research Lab., Research Tri- 
angle Park, NC, 27711). Project number: G603A-AE-012. Supported 
by: Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

The objectives are to determine and forecast air pollution 
potential for specific geographic areas and to establish relationships 
among air quality data, meteorological parameters, visibility, physi- 
cal processes affecting air quality, and site characteristics. The 
approach is to use meteorological parameters forecasted by the 
National Weather Service to develop air quality forecasting tech- 
niques, analyze data from field btudies using statistical techniques, 
and conduct limited field experiments and analyze optical data. 
Keywords: air pollution; air quality; meteorology; visibility; forecast- 
ing; mathematical models; statistics. 

73574 Pollutant Materials Damage of St. Louis. Haynie, F. 
(EPA, Environmental. Sciences Research Lab., Research Triangle 
Park, NC, 27711). Project number: G603A-AE-031. Supported by: . 
Environmental Protection Agency, -Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. Funding:,EPA:- 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. ' " ' "rr'' 

The objective is to correlate short term corrosion monitor 
data with climatic and pollution variables. The approach is to 
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conduct theoretical and statistical analysis of data for the St. Louis 
area obtained from the Regional Air Pollution Study. 
Keywords: missouri; urban areas; corrosion; climates; correlations; air 
pollution; e n v i r o ~ ~ ~ ~ ~ r r ~ t - d l  impacts; monitoring. 

73575 Corrosion of Galvanized Steel Near Power Plants. Cole- 
man. (TVA, Muscle Shoals, AL, 35660). Project number: G603A- 
AE-032. Contract: D9-F0754. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to establish the variation in corrosion behav- 
ior of galvanized steel as a function of distance, direction, and 
elevation, with respect to power plant location. The thickness of 
galvanizing on power line transmission towers will be measured and 
compared with the specification thickness at installation and a corro- 
sion rate as a function of location will be calculated. Average 
relative humidity, temperature, windspeed, and wind direction will 
be considered in determining a damage function which will be 
compared with existing damage functions to estimate long term 
average SO2 levels. 
Keywords: fossil-fuel power plants; sulfur dioxide; corrosive effects; 
electrochemical corrosion; surface coating; steels; power transmis- 
sion lines; damage. 

73576 Atmospheric Halocarbons. Hanst, P.L. (EPA, Environ- 
mental Sciences Research Lab., Research Triangle Park, NC, 
2771 1). Project number: G603A-AF-004. Supported by: Environmen- 
tal Protection Agency, Research Triangle Park, NC (USA). Envi- 
ronmental Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objectives are to: (1) assess the impact of fluorocarbons 
and other halogenated organics on stratospheric ozone levels; (2) 
manage and conduct research to characterize the air in various 
locations;' and (3) provide insight into future atmospheric problems. 
The approach is to combine laboratory experimental measurements, 
through the use of specialized instrumentation, e.g., long path in- 
frared absorption, with theoretical modeling work. Samples of halo- 
carbons will be collected by aircraft to provide vertical profiles from 
the earth's surface into the stratosphere. 
Keywords: organic fluorine compounds; stratosphere; ozone; fore- 
casting; aerial monitoring; infrared spectra; monitoring; mathemat- 
ical models; environmental impacts; atmospheric chemistry. 

73577 Numerical Investigation on the Role of Various Halocar- 
bon Reactants on Ozone. Crutzen, P.J. (Colorado State Univ., Fortn 
Collins, CO, 80523). Project number: G603A-AF-008. Contract: 
R804921. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The overall objective is to obtain an understanding of the 
impact of halogenated compounds, especially methylchloroform, on 
the environment. A two-dimensional photochemical model extend- 
ing from the ground to 55 km will be used to calculate the impact of 
various anthropogenic emissions on the troposphere and strato- 
sphere. 
Keywords: ozone; chlorinated aliphatic hydrocarbons; atmospheric 
chemistry; environmental impacts; troposphere; stratosphere; math- 
ematical models. 

73578 Management of Sampling and Analysis of Air Pollutant 
Studies. Wagman, J. (EPA, Environmental Sciences Research Lab., 
Research Triangle Park, NC, 27711). Project number: G712B-EA- 
002. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Sciences Research Lab. 
Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to coordinate, manage and conduct re- 
search on the development of sampling and analysis techniques for 
the ide~tification and meaurement of pollutants from sources; and 
provide emission measurement methodology for the research, moni- 
toring, and regulation and enforcement activities of the agency. 
Methods and instrumentation for precise and rapid identification and 
measurement of pollutants from mobile and stationary sources are 
developed. Pollutant emission data are obtained. Field studies and 
laboratory investigations are conducted. 
Keywords: sampling; measuring methods; monitoring; stationary pol- 
lutant sources; mobile pollutant sources; emission; data compilation; 
field tests; bench-scale experiments; air pollution; chemical analysis; 
air quality. t 

73579 Sampling and Analysis Techniques for Pollutants from 
Stationary Sources. Knapp, K. (EPA, Environmental Sciences Re- 
search Lab., Research Triangle Park, NC, 27711). Project number: 

G712B-BA-007. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. '. , 
Related energy source: CoaI(100) R and D categories:' Pollutant 
characterization and analysis. 

The objectives are to manage, administer, and conduct re- 
search to develop sampling and analytical techniques for the identifi- 
cation and measurement of pollutants from stationary sources. The 
stationary sources simulator at Research Triangle Park is used; 
remote plume opacity measurements are employed; and improved 
sampling technology, methodologies, and instrumentation are made. 
Work is carried out in part by ESRL and by contractors and 
grantees. 
Keywords: sampling; chemical analysis; stationary pollutant sources; 
simulation; plumes; opacity; aerosols; air pollution; air quality. 

73580 Development of LIDAR Methodology for Measuring Fugi- 
tive Particulate. Euthe, E. (SRI International, 300 Ravenswood 
Ave., Menlo Park, CA, 94025). Project number: G712B-Ba-013. 
Contract: 68-02-2752. Supported by: Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environrnental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The object of the project is to develop a procedure for 
evaluating fugitive air pollution particulate emissions from a plant by 
measuring the flow of particulate pollution in the atmosphere down- 
wind of the plant. The existing LIDAR equipment will be used to 
measure the spatial distributions and concentrations of fugitive emis- 
sion clouds downwind of the fugitive emission sources. This data 
will then be integrated and coupled with wind velocity data to 
determine the degree of correlation with artifically generated emis- 
sions with known emission rates. 
Keywords: air pollution; monitoring; optical radar; wind; velocity; 
correlations. 

73581 Fluidic Flow Meter for Measuring Flow in Three Dimen- 
sions in Stationary Source Dust Effluents. Sieracki, L.M. (Tri Tec, 
Inc., 8325 McGaw Ct., Box 56, Columbia, MD, 21045). Project 
number: G712B-BA-026. Contract: 68-02-2785. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

This program is to design and develop a fluidic sensor capable 
of measuring the gas velocity and flow direction in stationary source 
ducts. After performing a literature survey, the approach is to 
choose candidate fluidic system(s), design the system, build a bread- 
board device and test in laboratory conditions, and fabricate the 
operational device. Wind tunnel and field test will be made. 
Keywords: fluid flow; flowmeters; design; testing; fabrication; coal; 
natural gas; petroleum; gaseous wastes. 

73582 Sampling Analysis Techniques for Pollutants from Mobile 
Sources. Bradow, R.L. (EPA, Environmental Sciences Research 
Lab., Research Triangle Park, NC, 2771 1). Project number: G712B- 
BA-043. Supported by: Environmental Protection Agency, Research 
Triangle Park, NC (USA). Environmental Sciences Research Lab. 
Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectiyes are to manage, administer, and conduct re- 
search to develop sampling and analytical techniques for the identifi- 
cation and measurement of pollutants from mobile source. The 
mobile source testing facility at Research Triangle Park is used; 
improved vehicle driving simulation is employed; and new instru- 
ments, sampling and analysis technologies, and methodologies for 
measuring mobile emissions are developed. 
Keywords: mobile pollutant sources; sampling; air pollution; quantita- 
tive chemical analysis; qualitative chemical analysis; automobiles; 
efficiency; emission; exhaust gases. 

73583 Design and Development of a Field Prototype Monitor for 
Sulfuric Acid Vapor in Stationary Sources. Pearson, E. (Laser Ana- 
lytics, Inc., 25 Wiggins Avenue, Bedford, MA, 01730). Project 
number: G712B-BA-072A. Contract: 68-02-2290. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environrnental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

This task provides for the design and fabrication of a research 
field prototype instrument capable of measuring sulfuric acid vapor 
in flue gases. The H2S04 monitor will be used in characterization 
studies of sulfate emissions from various. industrial sources. The 
proposed H2S04 monitor will be in-situ measurement system em- 
ploying a diode laser spectroscopic technique. 
Keywords: sulfuric acid; measuring instruments; vapors; flue gas; 
laser spectroscopy; sulfates; coal; combustion; oils; gas analysis; 
fabrication; design. 
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73584 Development of Remote Particle Size Method for Smoke 
Stack Emissions. Euthe, E. (SRI International, 300 Ravenswood' 
Avenue, Menlo Park, CA,  94025). Project number: G712B-BA-090. 
Contract: 68-02-3267. Supported by: Environmental Protection 
Agency, Research Triangle Park, N C  (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant measurements technology. 

The  objective of this project is to develop methodology for 
remote measurement of the mean particle sizes of smoke-stack emis- 
sions. A laboratory study will examine the applicability of multiwa- 
velength lidar to particle size measurement. Lidar transmission and 
backscatter measurements at selected wavelengths will be made on 
artificially generated aerosols of different size. 
Keywords: particle size; remote control; measuring instruments; opti- 
cal radar; aerosols; coal; combustion; stack disposal; design. 

73585 Design and Fabrication of a Monitor for HCL Emissions 
in Stationary Sources. (Environmental Data Corp., 608 Fig Avenue, 
Monrovia, CA,  91016). Project numbcr: G712B-BA-091. Contract: 
68-02-3286. Supported by: Environmental'Protection Agency, Re- 
search Triangle Park, N C  (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

This task provides for the design and fabrication of an H C L  
monitor which will be used for characterization studies at refuse 
burning steam generating facilities. The  proposed HCL monitor is of 
the in-situ type and employs the gas-filter correlation measurement 
technique., 
Keywords: design; fabrication; refuse-fueled power plants; sulfur 
compounds; energy conservation; hydrochloric acid; monitoring; gas 
analysis; gas meters. ' 

73586 Identification of Compounds in Particulate Pollutants by 
X-Ray. Birks, L.S. (Naval Research Lab., 4555 Overlook Ave. SW, 
Washington, DC,  20375). Project number: G712B-BA-062. Contract: 
D8-V0229. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, N C  (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objective is to  investigate the capabilities of x-ray diffrac- 
tion analysis.techniques for the identification and analysis of airborne 
particles. Attempts will be made to apply cauchois and/or Seemann- 
Bohlin optics for diffraction analysis of filter-deposited samples. 
Keywords: particles; air pollution; x-ray diffraction; aerosols; filters; 
sampling; structural chemical analysis. 

73587 Identification and Measurement of Inorganic Compound 
Emissions. Henry, W.M. (Battelle Columbus Labs., Columbus, OH,  
43201). Project number: G712B-BA-100. Contract: 68-02-2296. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, N C  (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The  objective is to develop, evaluate, and test methods for 
identification of specific inorganic corhpounds in particulate emis- 
sions from stationary sources. Several methods will be coupled. 
Subtractive Fourier transform infrared, elemental analysis, and x-ray 
diffraction are the major approaches. 
Keywords: stationary pollutant sources; quantitative chemical analy- 
sis; particles; emission; x-ray diffraction; fourier transformation; 
measuring methods; nonmetals; sulfur compounds; air quality; aero- 
sols; air pollution. 

73588 Instrumentation for Aerosol Sampling and Analysis. Jakle- 
vic, J.M. (Lawrence Berkeley Lab., Berkeley, CA, 94720). Project 
number: G712B-BB-072. Contract: D9-X0712. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, N C  (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The  objectives are to provide funding for developing an 
improved x-ray fluorescence analyzer, a portable sulfur analyzer, 
and an improved aerosol size fractionator. The T A P S  dichotomous 
sampler data will be edited. The approach is to. (I) fabricate and 
deliver an improved x-ray fluorescence spectrometer for analyzing 
aerosol deposits on tenon filters; (2) fabricate and deliver a sulfur 
analyzer and a sampler that can be used to determine particulate 
sulfur aerosol particles smaller than 2.5 micron diameter; (3) prepare 
a final data tape that includes all of the elemental and mass analyses 
that were performed on the dichotomous samplers used in the 
RAPS; and (4) develop a fully engineered and tested, low cost 
aerosol size fractionator that can be used to sample particles in the 0 
to 2.5 micron and 2.5 to  15 micron size range independent of wind 
speed ranging from 0 to 20 km/hr. 

Keywords: aerosol monitoring; sampling; samplers; aerosols; design; 
chemical analysis; sulfur compounds; inorganic compounds; coal; gas 
analysis. 

73589 Identification m d  Characterization of Emissions from Sta- 
tionary Sources. Nader, J.S. (EPA, Environmental Sciences Re- 
search Lab., Research Triangle Park, NC, 2771 1). Project number: 
G712B-BC-005. Supported by: Environmental Protection Agency, 
Research Triangle Park, N C  (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Rel.tied energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The  objectives are to manage, administer, and conduct re- 
search programs on methods and instrumentation for the identifica- 
tion and characterization of pollutants from stationary sources. Re- 
search is to be conducted on particle mass, size, composition, and 
capacity for particulates and on gases and odors for gaseous emis- 
sions specified in criteria documents, state implementation plans, and 
current and future federal emission standards. 
Keywords: stationary pollutant sources; air pollution; particle size; 
mass; chemical composition; odor; air pollution monitors; monitor- 
ing. 

73590 Task Order to Support Stationary Source Particulate 
Emissions Characterization. Dewees, W.G. (PEDCO Environmental, 
Inc., 11499 Chester Rd., Suite 13, Cincinnati, OH, 45256). Project 
number: G712B-BC-027. Contract: 68-02-281 1. Supported by: Envi- 
ronmental Protection Agency, Research Triangle Park, N C  (USA). 
Environmental Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The  objective is to provide contract service to support in- 
house field studies in particulate emission characterization. The  
a p p ~ o a c h  will be to sample with the characterization sampling train 
at various stationary sources. The  collected samples will be further 
analyzed in the laboratory for chemical and physical characteriza- 
tion. 
Keywords: particles; chemical properties; physical properties; pollu- 
tion sources; sampling. 

73591 Electro-Optical Techniques for the Identification and 
Characterization of Air Pollutants. Herget, W.F. (EPA, Environmen- 
tal Sciences Research Lab., Research Triangle Park, NC, 27711). 
Project number: G712B-BC-032. Supported by: Environmental Pro- 
tection Agency, Research Triangle Park, N C  (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The  objectives are to manage, administer, and conduct re- 
search programs on  the application of electro-optical instruments 
and systems for the identification and characterization of air pollut- 
ants from stationary and mobile sources. The  morphology and 
elemental composition of particles emitted from sources is deter- 
mined by transmission and scanning electron microscopy in conjunc- 
tion with electron diffraction and microprobe measurements. High 
resolution infrared emission and long-path adsorption spectroscopy, 
laser-Doppler velocimeter and other remote sensing instruments are 
used. 
Keywords: air pollution; stationary pollutant sources; mobile pollut- 
ant sources; research programs; measuring instruments; chemical 
composition; particles; scanning electron microscopy; electron dif- 
fraction; electron microprobe analysis; infrared spectra; absorption 
spectroscopy; velocimeters; remote sensing; monitoring; emission 
spectroscopy. 

73592 Characterization of Emissions from Advanced Automotive 
Power Plant. Hare, C.T. (Southwest Research Inst., 8500 Culebra 
Rd., P.O. Drawer 28510, San Antonio, TX, 78228). Project number: 
G712B-BC-044. Contract: 68-02-2703. Supported by: Environmental 
Protection Agency, Research Triangle Park, N C  (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to evaluate emissions of regulated and cur- 
rently unregulated pollutant substances in the exhaust of five vehi- 
cles having advanced concept power plants. Analyses involve a 
wide variety of gaseous and particulate components with some new 
methods developed. Engines being tested include gas turbines, ster- 
ling cycle, turbocharged diesel, Rankine cycle, and stratified charge. 
The basic approach includes initially qualifying analytical methods 
and procedures for use with distillate fueled cars. These methods 
would cover virtually all pollutant substances found to date in any 
automotive source plus several hypothesized compounds. Subse- 
quently, a number of vehicles would be studied to include all 
advanced engineering prototype engines available at the beginning 
of the run window. . I* 

Keywords: classification; automobiles; exhaust gases; automotive 
fuels; gas turbine engines; rankine cycle engines; stratified chaige 
engines; diesel engines; chemical analysis; monitoring; air pollution. 
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73593 Study of Emissions from Trucks Over Transient Driving 
Cycles. Dietzman, H.E. (Southwest Research Inst., 8500 Culebra 
Rd., P.O. Draw& 28510, San Antonio, TX, 78284). Project number: 
G712B-BC-040. Contract: 68-02-2993. Supported by: Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to characterize a variety of currently unregu- 
lated emissions, both gaseous and particulate in state, over transient 
driving schedules simulated by a chasssis dynamometer. Gaseous 
emissions to be measured inc1,ude individual hydrocarbons, HCN, 
N20, and sulfur compounds. Particulate analysis includes extractable 
organics, molecular weight distributions, BAP, and Ames assay. A 
series of six diesel and gasoline trucks have been selected to  repre- 
sent current in-use heavy duty trucks. These will be studied using a 
heavy duty truck chassis dynamometer and ultra-CVS sampling 
device recently installed in the SWRI facility. The dynamometer test 
schedules include simulations of Los Angeles and New York local 
traffic and freeway driving routes. The basic goal is to obtain as 
complete as possible characterization of unregulated emissions from 
heavy duty trucks. 
Keywords: trucks; exhaust gases; aerosols; air pollution; hydrocar- 
bons; hydrocyanic acid; nltrous oxide; sulfur compounds; diesel 
fuels; gasoline; molecular weight; dynamometers; monitoring; muta- 
gen screening. 

73594 Northrop Support Service to Stationary Source Emission. 
Stekeleather, J.; Dellenger, B. (Northrop Services, Inc., P.O. Box 
12313, Research Triangle Park, NC, 27709). Project number: G712B- 
BC-026. Contract: 68-02-2566. Supported by: Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environmental 
Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

Northrop Services, Inc., operates and maintains facilities at 
EPA's Environmental 'Research Center, Research Triangle Park, 
NC, and provides the following technical services to the Environ- 
mental Sciences Research Laboratory, Stationary Source Emissions 
Branch: (1) operation and maintenance of the Simulated Stationary 
Source Facility; (2) field and laboratory studies in gaseous stationary 
source emissions; and (3) field and laboratory studies in particulate 
stationary source emissions. 
Keywords: stationary pollutant sources; bench-scale experiments; air 
pollution; aerosols; gases; particles; monitoring; simulation. 

73595 Identification and Characterization of Emission from 
Mobile Sources. Bradow, R.L. (EPA, Environmental Sciences Re- 
search Lab., Research Triangle Park, NC, 2771 1). Project number: 
G712B-BC-036. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The obiectives are to manaee. administer. and conduct re- 
search prograks on methods and in%;umentation'for the identifica- 
tion and characterization of pollutants from mobile sources. The 
mobile source testing facility at Research Triangle Park (RTP) is 
used to identify and characterize emissions from passenger cars and 
trucks, focusing on diesel engines. Effects of new fuels, new control 
systems, and emission control strategies are assessed. 
Keywords: mobile pollutant sources; automobiles; trucks; dieselien- 
gines; exhaust gases; automotive fuels; monitoring; air pollution; air 
pollution control; planning. 

73596 Study and Collect Particle Emissions from Turbocharged 
Rabbit Diesel. John, R.R. (DOT, 55 Broadway, Kendall Square, 
Cambridge, MA, 02 142). Project number: G7 12B-BE-020. Contract: 
68-02-3275. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Reseaich 
Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this project is to create a documented sarGple 
of particulate matter from the DOT-prototype turbocharged auto- 
mobile for purposes of health-effects experimentation. The general 

. objective is to produce sufficient material to permit a complete 
battery of mutation and carcinogenesis bioassays to be performed. 
The results of these bioassays would, then, permit comparison of a 
variety of production and prototype diesel-engine power vehicles 
with respect to their ability to produce cancer-causing chemical 
emissions. The general approach involves a quick survey of particle 
emissions from the turbocharged vehicle over a range of driving 
cycles, selection of appropriate conditions for large volume collec- 
tion, then collection of particulate material sufficient to provide at 
least 50 grams of particle organic extract for use in biological 
expeiiments. c 
Keywords: diesel engines; exhaust gases; particles; sampling; chemical 
composition; sample preparation. 

73597 Study of Secondary Formation Products in a Power Plant 
Scrubber Plume. (Radian Corp., 8500 Shoal Creek Blvd., P.O. Box 
9948, Austin, TX, 78760). Project number: G712B-BE-021. Contract: 
68-02-3273. Supported by: Environmental-'Protection Agency, Re- 
search Triangle Park, NC (USA). Environmental Sciences Research 
Lab. Funding: EPA. 
Related energy source: CoaI(100) R *and D categories: Pollutant 
characterization and analysis. 

The study of gas-to-particle conversion processes in a mixed 
(scrubber/unscrubbed) plume situation is the objective of this proj- 
ect. An instrumented'airplane will be used to make measurements of 
gaseous and aerosol species in a power plant plume as a function of 
time (downwind distance). In particular sulfate and nitrate formation 
rates will be determined. 
Keywords: aerial monitoring; plumes; fossil-fuel power plants; scrub- 
bers; aerosols; sulfates; nitrates; atmospheric chemistry. 

73598 ~ t m o s ~ h e r l c  Processes Affecting Airborne Organic Toxic 
Substances. Hanst, P.L.;.Bufalini, J. (EPA, Environmental Sciences 
Research Lab., Research Triangle Park, NC, 2771 1). Project number: 
G76qC-DA-005. Supported by: Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The obiectives are to: (1) describe and determine the forma- 
tion and penhence  of toxic' organic chemcial substances in the 
atmosphere; (2) assess the effects of selected bromohalocarbons on 
the stratospheric ozone layer; (3) manage, administer, and conduct 
research programs; and (4) provide technical assistance to OTS. 
Field measurements at selected urban and industrial atmosphere$ will 
provide concentration levels to be evaluated against sources, meteo- 
rology, and transformation processes. Long path FTIR will be used 
to assess degradation rates. 
Keywords: toxic materials; organic compounds; organic bromine 
compounds; urban areas; industrial wastes; ozone; stratosphere; at- 
mospheric chemistry; meteorology; environmental impacts; monitor- 
lng. 

73599 Diesel Emissions Research. Bradow, R.L.; Black, F.M..; 
Tejada, S. (EPA, Environmental Sciences Research Lab., Research 
Triangle Park, NC, 27711). Project number: G815B-CA-020. Sup- 
ported by: Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. Funding: 
EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to manage, coordinate, and conduct re- 
search on the characterization of unregulated automobile pollutants, 
diesel exhaust and exposure assessment. Chassis and engine dynamo- 
meters will be used for characterization work. Large samples of 
diesel particulate mass will be generated for health effects studies. 
Keywords: automobiles; exhaust gases; diesel fuels; aerosols; biologi- 
cal effects; classification. 

73600 Management and Coordination of Energy Transport Stud- 
ies. Dimtriades, B.; Niemeyer, L.E.; Wagman, J. (EPA, Environ- 
mental Sciences Research Lab., Research Triangle Park, NC, 
2771 1). Project number: G832B-EA-010. Supported by: Environmen- 
tal Protection Agency, Research Triangle Park, NC (USA). Envi- 
ronmental Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objectives of this project are to manage, administer, 
coordinate, and conduct research on the chemical, physical, and 
meteorological processes affecting the transport and fate of energy 
related pollutants in the atmosphere. Field studies are carried out to 
assess the transport and transformation of pollutants, focussing on 
particulates, sulfates, nitrates, and their effects on visibility. Second- 
ary organisms nre also studied, particularly fro111 s e c o ~ ~ d  yrr~rration 
fossil fuel technologies. 
Keywords: atmospheric chemistry; air pollution; particles; aerosols; 
nitrates; sulfates; visibility; biological effects; environmental effects. 

73601 Assessment and Emission Characterization of Major Fossil 
Fuel Power Plants in the Ohio River Valley. Mason, W. (PEDCO- 
Environmental, Inc., Cincinnati, ' OH, 45256). Project number: 
G832B-EA-130. Contract: DU-79-B084. Supported by: Environmen- 
tal Protection Agency, Research Triangle Park, NC (USA). Envi- 
ronmental Sciences Rejearch Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The study will characterize the atmospheric emission from 
five major coal-fired power plants in the Ohio River Valley. This 
characterization .will?provide data which is representative of the 
boiler-fuel-emission control combinations of the current power plant 
population as well as those scheduled to go on-line before January 
1983. Three conventional power plants and two units equipped with 
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SO2 scrubbers will be studied. Five days of measurements-are Related energy source: Coal(100) R and D categories: Pollutant 
lanned at each source. . :-.I< .measurements technology. 

keywords: fossil-fuel power plants; emission; ohio valley region; air 1 . The objectives are to  manage, administer, coordinate, and 
pollution; sulfur dioxide; scrubbers; monitoring; stacks; plumes; conduct research on the development of instrumentation to measure 
chemical composition. pollutant emissions from stationary source energy technologies. Pro- 

73602 Analysis and Characterization of Organic Carbon Com- 
pounds in Atmospheric Particulate Matter. Freiser, H.; Moyers, J. 
(Univ. of Arizona, Tucson, AZ,  85721). Project number: G832B-EA- 
146. Contract: DU-79-B104. Supported by: Environmental Protection 
Agency, Research Triangle Park, N C  (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transoort and conversion of oollutants. 

The  objective is to de'velop reliable and universally applicable 
methodology for the analysis of the multitude of organic compounds 
associated with particulates collected on both teflon dichotomous 
filters and glass fiber-hi-vol filters. The  approach is to investigate the 
use of selective solvent extraction coupled with high performance 
liquid chromatography nnd total carbon instrumentation in separat- 
ing the organic fraction into classes and subsequently into individual 
species. 
Keywords: organic compounds; particles; air pollution; chemical 
analysis; solvent extraction; liquid column chromatography; carbon. 

73603 Ion Chromatographic Analysis of Aromatic Amines. Froh- 
liger, H. (Univ. of Pittsburgh, 4200 5th Ave., Pittsburgh, PA, 15260). 
Project number: G832B-EA-164. Contract: 68-02-3271. Supported by: 
Environmental Protection Agency, Research .Triangle Park, N C  
(USA). Environmental Sciences Research.)Lab. Fundingi EPA. 
Related energy source: Coal(100) R and D'categories: Pollutant 
characterization and analysis. 

The objective is to develop ion chromatographic techniques 
for the analysis of aromatic amines. Column technology along with 
uv detection of aromatic amines is developed. 
Keywords: chromatography; amines; aromatics; ultraviolet spectrom- 
eters; coal; combustion products; air pollution; air quality. 

73604 Development of a Portable Miniature Collection System 
for the Exposure Assessment of Carcinogens, Precarcinogens and 
Cofactors. Brooks, J. (Monsanto Research Corp., 1515 Nicholas 
Road, Box 8, Dayton, OH, 45407). Project number: G632B-EA-185. 
Contract: 68-02-3285. Supported by: Environmental Protection 
Agency, Research Triangle Park, N C  (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The objectives are to develop a miniaturized personal sampler 
for the genotoxic vapors and to develop a screening technique for 
the important genotoxic families. Several commercially available 
solid absorbents for the collection of organic carcino enic vapors 
will be evaluated for collection efficiency breakthrougt times, etc. 
Portable collection devices using solid absorbents and analytical 
methodology for subsequent analysis of collected carcinogens will 
be developed. Test methodology will be developed under field 
conditions. 
Keywords: personnel; samplers; vapors; toxic materials; organic com- 
pounds; carcinogens; monitoring; sulfur compounds; nitrogen com- 
pounds; carbon oxides; aerosols; design; safety. 

73605 Management and Coordination of Instrument Development 
for Energy-Related Pollutants. Stevens, R.; Mulik, J. (EPA, Environ- 
mental Sciences Research Lab., Research Triangle Park, NC, 
2771 1). Project number: G833D-EB-001. Supported by: Environmen- 
tal Protection Agency, Research Triangle Park, N C  (USA). Envi- 
ronmental Sciences Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D cdegories: Pollutant 
measurements technology. 

The  objectives are to manage, administer, coordinate, and 
conduct research to develop instrumentation for the measurement of 
energy-related pollutants in ambient air. Pollutants of interest in: 
clude particulate.sulfates and nitrates, size fractionated particulate 
matter, specific inorganic particulates, organic vapors, trace metals, 
and sulfuric and nitric acids. Field studies for the testing and 
comparison of measurement systems will be made. New software 
programs for GCMS data evaluation will be developed. Raman 
scattering method for real time analysis of ambient particulates will 
be presented. 
Keywords: monitoring; equipment; pollution control equipment; 
design; nitric acid; sulfuric acid; particles; data acquisition systems; 
organic compounds; inorganic compounds; sulfur compounds; nitro- 
gen compounds; aerosols; elements; trace amounts; metals; us epa. 

iotype instrumentation will be developed to measure H2SO4 vapor 
emissions from combustion sources. Laser Raman mon'itoring of 
sulfur oxides in stack emissions will be made, and an aerosol mass 
distribution monitor will be developed and evaluated. 
Keywords: stationary pollutant sources; air pollution; sulfuric acid; 
vapors; air pollution monitors; sulfur oxides; stack disposal; monitor- 
ing; lasers; raman effect; mass; distribution. 

73607 Develop.Multi-Residue Analysis for 20 of the Most Sig- 
nificant Carcinogens and Screening Techniques for Classification. 
McMillan, C. (Monsanto Research Corp., 1515 Nicholas Rd., Box 8, 
Dayton, OH, 45407). Project number: G833D-EB-018. Contract: 
R805427-02. Supported by: Environmental Protection Agency, Re- 
search Triangle Park, N C  (USA). Environmental Sciences Research 
Lab. Funding EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The  objectives are to identify 20 of the most significant 
suspected atmospheric carcinogens that are produced in high volume 
and develop analytical methodology for their analysis. The  approach 
is performed in high volume chemicals that are carcinogens o r  
suspected carcinogens. From this survey, 20 chemicals are to be 
selected for development of methods for their subsequent collection 
and analysis. 
Keywords: carcinogens; air pollution; chemical analysis; classifica- 
tion; environmental impacts; monitoring; planning. 

73608 Study of Particulate Emissions from Motor Vehicles: 
Report to Congress. Hare, C.T. (Southwest Research Inst., 8500 
Culebra Rd., San Antonio, TX, 78284). Project number: G712B-BC- 
050. Contract: 68-02-2951. Supported by: Environmental Protection 
Agency. Research Triangle Park, N C  (USA). Environmental Sci- 
ences Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are: (1) to conduct a study of the emissions 
rates of particulate matter from motor vehicles; (2) to  estimate 
ambient air impact; and (3) to estimate ultimate influence on the 
public health and welfare. Subsequently, an informational report will 
be sent to Congress on the results of that study according to the 
requirements of Section 214 of the 1977 CAAA. No experimental 
work is involved. The  approach is to summarize available emissions 
factors from the literature and, from these, estimate emissions inven- 
tories for the United States as a whole and for several metropolitan 
areas. Using dispersion models and surrogates, impacts on ambient 
air quality for the study cities and for a few specific local exposure 
situations are calculated. A literature survey of health and welfare 
effects to be expected from exposure to the pollutant compounds 
determined'to be present in mobile sources particles will be prepared 
and compared to projected ambient air levels. 
Keywords: automobiles; trucks; exhaust gases; public health; monitor- 
ing; air pollution; usa; mathematical models; aerosols; aerosol moni- 
toring. 

73609 Kinetics and Mechanisms of Nitrate Formation in Photo- 
chemical Smog. Spicer, C.W. (Battelle Memorial Inst., Columbus, 
OH, 43201). Project number: G832B-EA-145. Contract: R805812-02. 
Supported by: Environmental Protection Agency, Research Triangle 
Park, N C  (USA). Environmental Sciences Research Lab. Funding: 
FP A --. -. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objectives of this work are: (I) to determine the fate of  
NOx in the atmosphere, and (2) to conduct modeling and atmospher- 
ic studies to site 5 research monitoring stations for nitrates, organics, 
and sulfates in the Ohio River Basin. The  fate of NOx will be 
determined in smog changers that simulate actual atmospheric condi- 
tions. Experiments will be performed on NO/NOx mixtures for the 
specific purpose of identifying the chemical and physical removal 
processes of NOx. Region transport/transformation modeling will be 
conducted to  identify areas that will be measurably impacted by the 
operation of new power plants on the Ohio River. Aerial profiling of 
pollutant concentrations will be done to demonstrate that sites are 
not under local influence. 
Keywords: nitrates; photochemical oxidants; kinetics; atmospheric 
chemistry; smog; mathematical models; sulfates; organic compounds; 
ohio valley region; aerosol monitoring; environmental transport; 
fossil-fuel power plants; aerial monitoring; environmental impacts; 

73606 Management and Coordination of Stationary Source a i r  pollution control, 
Energy Pollutant Studies. Nader, J. (EPA, Environmental Sciences 
Research Lab., Research Triangle Park, NC, 2771 1). Project number: 74500 Conduct Interlaboratory Performance Studies. Jarvis, 
'G83D-EB-002. Supported by: Environmental Protection Agency, A.N. (EPA, Office of Research and Development, Quality 'Assur: 
Research Trianele Park. N C  (USA). Environmental Sciences Re- ance Branch. P.O. Box 15027. Las Veeas. NV. 891141. Proiect , . 
search Lab. ~una ing:  EPA. number: ~ 8 0 1 ~ - 0 0 3 .  supported by: ~~nvironmental  ~ r o t e c i i o n  
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Agency, Las .Vegas, NV (USA). Environmental Monitoring and 
Su port Lab. Funding: EPA-$129,000. 
~ e r a t e d  energy source: general science(100) R and D catego"es: 
Pollutant monitoring. 

The objective is to ensure precision and accuracy of environ- 
mental measurements in order that EPA policy decisions are based 
on valid and comparable data of known reliability. This will be 
accomplished by conducting interlaboratory performance studies 
and preparing reports to advise monitoring progams and laboratory 
directors of analytical problems. Interlaboratory performance studies 
are being conducted with federal, state, university and private labo- 
ratories. An ongoing laboratory intercomparison stud~es program, 
involving environmental media (milk, water, air, food, soil and 
gases) and a variety of radionuclides was conducted. Approximately 
2000 samples of known activity levels were distributed to the 180 
participating laboratories for analyses. Assessment of the precision 
and accuracy of radioactive measurements has been made and com- 
puterized reports sent to participants at monthly and/or quarterly 
intervals. Two  laboratory performance evaluation studies (blind 
sample) in support of the National Interim Primary Drinking Water 
Regulations were conducted. 
Keywords: hot labs; performance testing; comparative evaluations; 
reliability; monitoring; environment; pollution; radiochemical analy- 
sis; drinking water; stal~dards. 

74501 Groundwater Research Monitoring of Energy-Related De- 
velopments Sampling Frequency for Water Quality Trend Analysis. 
Harmeson, R.H. (Illinois State Water Survey, Box 232, Urbana, IL, 
61801). Project number: J801A-006. Contract: R804337-02. Supported 
by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA- 
$196,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to develop a statistical base for evaluating the 
.necessary frequency of sampling and analysis for data collection 
designed to assure accuracy in determining short-term trends in 
water quality in streams and lakes. Conversely, we will determine 
the average percent deviations for sampling intervals greater than 
daily. Daily sampling, both grab and composite, will be conducted at 
6 stream sampling sites and 3 lake sites. These samples will be 
analyzed for 17 parameters. Data will be related to watershed size, 
stream flow characteristics, physiographic features, and climatology. 
For lakes, the data will be related to size, depth area, characteristics 
of the drainage area, and climatology. Final output will be in the 
form of a report on percent deviations determined from the median 
I-, 2-, 3-, 4-, 5-, 7-, 14-, 30-day and annual sampling frequencies. 
Keywords: ground water; research programs; monitoring; sampling; 
water quality; energy source development; environmental impacts; 
surface waters. 

74502 Monitoring Guidelines for H2S and Non-Condensible Haz- 
ardous Gases. (EPA, Environmental Monitoring and Support Lab., 
Las Vegss, NV, 89114). Project number: J827B-003. Supported by: 
Environmental Protection Agency, Las Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to provide input into a multi-media geother- 
mal resource monitoring strategy. A two-year program to collect 
meteorological and air quality data will be conducted at Roosevelt 
Hot Springs KGRA. An aerometric measurement network has been 
established and supplemented with seasonal air sampling and mea- 
surements for H2S, S02, NH3, and CH4. 
Keywords: hydrogen sulfides; monitoring; air pollution; gaseous 
wastes; hazardous materials; roosevelt hot springs; sulfur dioxide; 
ammonia; methane. 

74503 Monitoring Guidelines for H2S and Non-Condensible Haz- 
ardous Gases. Woodard, R.N. (Northrup Corp., Northrup Services, 
4220 S. Maryland Parkway, La Plaza Building, Las Vegas, NV). 
Project number: J827B-02. Contract: 68-03-2591. Supported by: Envi- 
ronmental Protection Agency, Las Vegas, NV (USA). Environmen- 
tal Monitoring and Support Lab. Funding: EPA-$100,000. 
Related energy source: geothermal(100) R and D categories: Pollutant 
monitoring. 

This research effort is undertaken to provide input to a 
multimedia monitoring strategy for assessing the impact on the 
environment of geothermal energy development. A two-year field 
program to collect meteorological and air quality data at the Roose- 
velt Hot Springs geothermal resource area has been established. An 
aerometric measurement network for gathering wind speed and 
direction has been set up at five sites in the area. Four seasonal 
intensive study periods of two weeks duration each will be conduct- 
ed to collect data on concentration levels of H2S, S02, 03 ,  NH3, 
and CH4. Total suspended particulates will be measured and the 
samples analyzed by x-ray emission spectroscopy. Pibal data will be 
collected,during the intensive study periods. Baseline data will be 
estabAished for the design of air monitoring'networks for geothermal 

energy development. Wind speed and direction has been collected 
from five sites in the area since November 1977. This data is being 
reduced to wind roses and tabular form,'as collected. Two air 
intensive studies have been made. Reports of these studies are being 
prepared. 
Keywords: hydrogen sulfides; geothermal energy; environmental im- 
pacts; sulfur dioxide; ozone; ammonia; methane; aerosols; meteorol- 
ogy; wind; velocity; baseline ecology; air quality; monitoring; eco- 
logical concentration; roosevelt hot springs; utah; geothermal fields. 

74504 Monitoring the Impacts or Geothermal Dcvclopment on 
Groundwater Systems. Hess, J. (Univ. of Nevada, 4505 S. Maryland 
Pkwy., Las Vegas, NV, 89154). Project number: J827B-060. Con. 
tract: R806457. Supported by: Environmental Protection Agency, 
Las Vegas, NV (USA). Environmental Monitoring and Support 
Lab. Funding: EPA. 
Related energy source: geothermal(100) R and D categories: Pollutant 
monitoring. 

The objective is to validate published guidelines for monitor- 
ing the impact of geothermal resource development in groundwater 
systems. These guidelines will be applied to the Roosevelt Hot 
Springs, Utah, KGRA over a four year period. 
Keywords: ground water; geothermal energy; environmental impacts; - monitoring; recommendations; roosevelt hot springs; utah; water 
quality. 

74505 Development of a Strategy for Monitoring Contamination 
of Plants, Animals, and Soils by Studying Areas in Roosevelt Hot 
Springs, Utah. Potter, G.D. (EPA, Office of Research and Develop- 
ment, Environmental Monitoring and Support Lab., P.O. Box 15027, 
Las Vegas, NV, 89114). Project number: J827B-064. Supported by: 
Environmental Protection Agency, Las Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA-$75,000. 
Related energy source: geothermal(100) R and D categories: Pollutant 
monitoring. 

The objective is to develop a biological monitoring strategy 
by making a biological baseline assessment for Roosevelt Hot 
Springs Geothermal Resource Area, and by collecting and analyzing 
plants, animals; and soils for pollutants known to exist in geothermal 
effluents. Species and populations will be identified. A report on 
recommended biological monitoring strategy to be used by federal, 
state, and local governments to monitor the effects of geothermal 
resource development will result. 
Keywords: utah; terrestrial ecosystems; monitoring; contamination; 
baseline ecology; imperial valley; geothermal energy. 

74506 Development of a Strategy for Monitoring Contamination 
of Plants, Animals, and Soils by Studying Areas in Roosevelt Hot 
Springs. Alexander, G. (Univ. of California, 900 Veteran Avenue, 
Los Angeles, CA, 90024). Project number: J827B-065. Supported by: 
Environmental Protection Agency, Las Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Fundin6 EPA. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to analyze plant and soil samples collected in 
and near the Roosevelt Hot Springs geothermal research area for 26 
trace elements. Analyis of plants and soil samples will be completed 
by optical emission spectrometry and atomic absorption spectrom- 
etry. One-quarter of the estimated sample load of 9000 samples have 
been analyzed and data reported to the principal investigators. 
Keywords: contamination; environmental effects; quantitative chemi- 
cal analysis; plants; animals; soils; geothermal energy; environmental 
impacts; baseline ecology; roosevelt hot springs; ecology. 

74507 Air and Water Monitoring Guidelines for Advanced Coal , 

Conversion and Combustion Plants. Garlauskas, A. (Dalton-Dalton- 
Little-Newport, 3605 Warrensville Center Road, Cleveland, OH, 
44122). Project number: J833C-061. Contract: 68-03-2755. Supported . 
by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

This program is designed to develop preliminary guidelines 
for environmental pollutant monitoring strategies or systems applica- 
ble to commercial scale operations of the following types of process- 
es: (1) fluidized bed combustion, (2) low Btu gasification (surface and 
in situ), (3) high Btu gasification, (4) coal liquefaction, and (5) in situ 
oil shale conversion. These guidelines will be formulated by compil- 
ing existing information on the processes, extrapolating this.to com- 
mercial scale and then choosing or designing the appropriate moni- 
toring techniques. The final output will be a report on monitoring 
guidelines for in situ oil shale, low and high Btu gasification, coal 
liquefaction, and fluidized bed combustion. 
Keywords: air quality; water quality; monitoring; coal industry; envi- 
ronmental impacts; coal liquefaction; coal gasification; oil shale 
industry; fluidized-bed combustion. 

74508 Validation of Groundwater Quality Methodology in an 
Area of Intensive Energy Development. Mullican, J.W. (Texas State 
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Dept. of Water Resources, P.O. Box 13087, Austin, TX, 78711). 
Project number: J833C-064. Contract: 68-03-2705. Supported by: En- 
vironmental Protection Agency, Las Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective of this project, as a continuation of an existing 
program, is to complete verification of an optimum methodology for 
monitoring groundwater quality developed for EPA by General 
Electric-Tempo. The methodology is a series of 15 procedural steps 
designed to lead to the most effective groundwater quality monitor- 
ing program for a selected area. The initial steps, concerned basically 
with area characterization and pollutant identification, are complet- 
ed. This project will conlplete the remaining steps which can be 
divided into three major parts as follows: (1) evaluate mobility of 
pollutants previously identified and prioritize pollutants and pollu- 
tion sources; (2) select appropriate monitoring system considering all 
on-going programs; and (3) initiate monitoring program, review 
results, and adjust program as necessary. The 15-step methodology 
for design and implementation of groundwater quality monitoring 
systems was developed by. EPA to provide guidance to agencies 
required by recent federal legislation to enter into such activities. 
This project will establish the practicability of the monitoring system 
design methodology and will assess feasibility of large scale imple- 
mentation of the program. 
Keywords: ground water; water quality; energy source development; 
measuring methods; monitoring; optimization. 

74509 Energy-Related Radiological Pollutant Monitoring and 
Techniques Development. Hahn, P.B. (EPA, Office of Research and 
Development, Methods Development and Analytical Support 
Branch, P.O. Box 15027, Las Vegas, NV, 891 14). Project number: 
J833C-066. Suooorted bv: Environmental Protection Aeencv. Las 
Vegas, NV (~TSA). ~ncironmental Monitoring and suipoA'Lab. 
Funding: EPA-$75,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objectives are to: (1) develop techniques to monitor 
potentially hazardous radiological eftluents and emissions from nu- 
clear fuel cycle facilities and characterize the physical and chemical 
properties of discrete. particles emitted by selected energy-related 
facilities; (2) recommend and collaboratively test analytical methods 
for the measurement of plutoniunl in soil a d  air, il~cludi~lg tllr 
development of appropriate reference materials for calibration and 
methods evaluation; and (3) perform individual particle characteriza- 
tions using state-of-the-art micro-'analytical techniques such as elec- 
tron microscopy, electron microprobe, x-ray spectrometry, ion mi- 
croprobe mass analysis, x-ray and electron diffraction and photo- 
giaphic and track etch autoradiography to determjne size, shape, 
elementnl nnd rodiochemicnl composition, and chcmical form of 
elements in individual particles. Reports evaluating a fusion and an 
acid dissolution method for measuring plutonium in soil have beell 
published. A report describing the characterization of emissions from 
plutonium-uranium oxide fuel fabrication has demonstrated the util- 
ity of several micro-analytical techniques which fill gaps in the 
information obtained in conventional environmental and source 
monitoring'for particulates. Sample collection for the characteriza- 
tion of emissions from coal-fired power plants is in progress. 
Keywords: radioactive effluents; monitoring; pl~itonium; soils; air; 
measuring methods; radioactive aerosols; particles; fossil-fuel power 
plants; health hazards; uranium; fuel fabrication plants. 

74510 Energy Related Overhead Monitoring. Shelton, G. (EPA, 
Office of Research and Development, Remote Sensing Operations 
Branch, P.O. Box 15027, Las Vegas, NV, 89114). Project number: 
J833C-071. Supported by: Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring and Support Lab. 
Funding: EPA-$225,000. 
Related, energy source: Coal(100) R and D categories: Pollutant 
monltorlng. 

The objective is to establish preliminary guidelines for, and 
demonstrate overhead remote monitoring of, western energy related 
activities, including computer processing procedures for locating, 
mapping, and quantifying energy resource extraction activities. A 
NASA/EPA cooperative western energy monitoring program has 
been established to define, demonstrate, and develop operational 
remote sensor techniques to monitor, in a cost effective manner, 
energy related extraction site rehabilitation, including determination 
of environmental baselines for establishing rehabilitation criteria and 
environmental effects. Accomplishments thus far include: (1) oper- 
ational multispectral scanning data acquisition and digital data proc- 
essing system for assessing environmental impact of energy related 
activities; (2) publication of a joint EPA/NASA report, Western 
Energy Related Overhead Monitoring Project; and (3) publication of 
research report, Guide to Preselection of Training Samples and 
Ground Truth Collection. 
Keywords: remote sensing; aerial monitoring; maps; energy source 
development; environmental impacts; data acquisition; coal; oil 

shales; energy sources; baseline ecology; site selection; usa; western 
reglon. 

74511 Four Corners Ambient Air Monitoring Network. Smith, 
D.E. (UTE Research Lab., Box 119, Fort Duchesne, UT, 84026). 
Project number: J833C-074. Contract: 68-03-2345. Supported by: En- 

' vironmental Protection Agency, Las Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA-$175,000. 
Related energy source: Coal(100) R '  and D categories: Pollutant 
monitoring. 

The objectives are: (1) to maintain an air quality monitoring 
network in the Four Corners area to evaluate the present and future 
air quality impact of energy-related developments in the western 
United States; and (2) to integrate the air quality monitoring data 
collected by this network with data collected elsewhere. A 18- 
station hi-vol network is operated over the Four Corners region. A 
24-hour sample is collected three times per week. Each sample is . analyzed for trace elements (Pb, Cr. Cu, Ni, Fe, and Cd), sulfate, 
nitrate, and total suspended particulate. A11 data are entered into the 
EPA Saroad system. 
Keywords: earth atmosphere; monitoring; air quality; western region; 
data analysis; lead; chromium; nickel; iron; cadmium; sulfates; ni- 
trates; aerosols; particles; baseline ecology; ecological concentration. 

74512 Regional visibility: The Colorado Plateau. Pitchford, M. 
(EPA, Environmental Monitoring and Support Lab., P.O. Box 
15027, Las Vegas, NV, 891 14). Project number: J833C-079. Support- 
ed by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective is to develop background visbility data neces- 
sary for (1) setting visibility standards, and (2) validation of visibility 
models. A 14- to 30-station network of visibility monitoring stations 
is being established on the Colorado Plateau to develop a uniform 
regional data base on visbility in the western energy resource devel- 
opment area. Stations will be instrumented with telephotometers, 
and some with nephelometers, particulate samplers, and meteoro- 
logical instruments. Six months of baseline data have been collected 
from 14 stations. 
Keywords: colorado; air quality; baseline ecology; regional analysis; 
visibility; monitoring; aerosol monitoring. 

74513 Aerial Remote Sensor Data Collection, Processing, and 
Analysis for Environmental Monitoring. Donaldson, J.R. (Lockheed 
Electronics Co., Las Vegas, NV, 891 14). Project number: J833C-080. 
Contract: 68-03-2636. . Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective is to provide continuing on-site, nonpersonal 
services support to the remote sensing .program operational and 
research/development at the EPA Environmental Monitoring and 
Support Laboratory-Las Vegas. The approach includes: remote 
sensor data acquisition, reduction and processing. image analysis, 
preparation of output products, work in electronic data processing 
concerns technique development, and the operation and maintenance 
of the digital image analysis system. Support is provided in the 
development of active type airborne monitoring systems. The con- 
tractor is presently completing its fifth year of support. 
Keywords: remote sensing; information centers; data processing; air 
pollution. 

74514 Trace Element Analysis of Particulate Samples. Cahill, T .  
(Univ. of California, Davis, CA, 95616). Project number: J833C-082. 
Contract: 68-03-2669., Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to provide trace element analysis of particu- 
late samples collected from ambient air sampling stations in the 
Western Energy Resource Development area and for other special 
EPA air quality studies. Gravimetric and particle-induced x-ray 
analysis will be used.. 
Keywords: air pollution; air samplers; particles; elements; trace 
amounts; aerosols; gravimetric analysis; x-ray emission analysis; mon- 
itoring; air quality. 

74515 Fine Particulate Monitoring in the Western Energy Re- 
source Development Area. Cahill, T.  (Univ. of California, Davis, CA, 
95616). Project number: J833C-083. Contract: R806459-01. Supported 
by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA; . .:':I. .+ 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to establish a baseline of air ambient fine 
particulate data in the Western Energy Resource Development area. 
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A @station fine particulate sampling network will be deployed over 
the states of Arizona, New Mexico, Colorado; Utah, Wyoming, 
North Dakota, Montana, and South Dakota. The mass and elemental 
composition of aerosols in two size ranges (less than 2.5 micron, less 
than 15 micron) will be determined on the twice-weekly samples at 
each station. Correlations will be developed with meteorological 
data and other air quality measurements (e.g., visibility). 
Keywords. aerosols; particles; monitoring; western region; aerosol 
monitoring; particle size; arizona; new mexico; colorado; utah; wyo- 
ming; north dakota; montana; south dakota; air quality; optimization. 

74516 Evaluation of Statistical and Economic Factors in the 
Design of Water Quality Monitoring Networks. Ward, R.C. (Colora- 
do  State University, School of Engineering, Department of Agricul- 
tural and Chemical Engineering, Fort Collins, CO, 80523). Project 
number: J833C-062. Contract: R805759-01. Supported by: Environ- 
mental Protection Agency, Las Vegas, NV (USA). Environmental 
Monitoring and Support Lab. Funding: EPA-$13,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is one of developing improved criteria for the 
design of routine stream quality monitoring networks. The networks 
of concern are those operated primarily at the state level for the 
purpose of determining annual means and long-term trends of the 
pertinent water quality parameters. The design criterion chosen for 
this study is one of achieving reasonably small confidence intervals 
while maximizing the degree of uniformity in information content 
supplied by the various stations in the network relative to estimating 
annual means. The width of the confidence interval is a statistically 
sound measure of the precision of an estimate of an annual mean, and 
is a statistical tool which personnel in state water management 
agencies should find easy to understand and practical to apply. No 
data will be collected as a part of this project. However, water 
quality data collected by others will be analyzed in the course of the 
project. A report on improved procedures for incorporating statis- 
tics and economics into the design of regulatory water quality 
monitoring networks will be published. A paper, Statistical Tra- 
deoffs in Monitoring Network Design, was presented at the AWRA 
Symposium--Establishment of Water Quality Monitoring Programs, 
San Francisco, in June, 1978. 
Keywords: water quality; monitoring; design; seasonal variations; 
data analysis. 

74517 Monitoring the Impact of Western Coal Strip Mining and 
Oil Shale Extraction on Groundwater Quality. Everett, L. (General 
Electric Co., 735 State Street, Santa Barbara, CA, 93101). Project 
number: J833C-065. Contract: 68-03-2449. Supported by: Environ- 
mental Protection Agency, Las Vegas, NV (USA). Environmental 
Monitoring and Support Lab. Funding: EPA-$350,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective is to develop and field validate a strategy for 
monitoring groundwater changes that are occurring or could poten- 
tially occur as a consequence of strip mining of coal, modified in-situ 
development of oil shale, and mining and surface retorting of oil 
shale. The approaches are to select study areas that have problems 
that are fairly representative of these energy developments in the 
West, identify potential pollutants, prioritize pollutant sources, 
design a most appropriate monitoring system for the study areas, and 
then test that system by field tests over a sufficient time period. 
Reports will be prepared as guidance documents for use in designing 
and operating monitoring systems. 
Keywords: coal mining; surface mining; oil shale industry; ground 
water; water quality; environmental impacts; monitoring; oil shales; 
in-situ processing; water pollution: 

74518 Energy Related Water Monitoring Data Integration. 
Thomas, R.W. (EPA, Office of Research and Development, Water 
and Land Quality Branch, P.O. Box 15027, Las Vegas, NV, 891 14). 
Project number: J833C-073. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA-$99,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective is to establish a water monitoring network 
throughout the western United States to monitor and assess the 
impact of energy resource development. Through the use of comput- 
er data banks, primarily STORET, water monitoring stations that 
began operation in 1970 or before and are currently in operation, 
with a large number of reported parameters, were selected for 
incorporation into a primary monitoring net. Parameters of interest 
were identified and a quality assurance program is being established I 
in participating laboratories. Historical data have been reviewed and 
baseline water quality conditions are being established. Reports 
discussing present and past water quality and evaluating and project- 
ing the impact of energy resource developments will be published 
for use by Federal and state planning and management agencies. 
Keywords: water quality; monitoring; usa; western region; energy 
source development; environmental impacts; baseline ecology. 

74519 Regional Visibility: The Colorado'Plateau. Walther, E.G. 
(John Muir Inst. for Environmental Studies, Inc., 743 Wilson Street, 
Napa, *CA, 94558). Project number: J833C-076. Contract: R805788- 
01. Supported by: Environmental Protection Agency, Las Vegas, 
NV (USA). Environmental Monitoring and Support Lab. Funding: . . 
EPA-$20,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The project proposes to measure (and collect from others) 
background visibility data necessary for the setting of visibility 
standards and the validation of visibility models. A 14- to 30-station 
network of visibility monitoring stations is being established on the 
Colorado Plateau to develop a uniform regional data base on visibil- 
ity in the Western Energy Resource Development area. Stations will 
be instrumented with telephotometers, and some with nephelo- 
meters, particulate, samplers and meteorological instruments. Six 
months of baseline data from 14 stations have been collected. 
Keywords: colorado plateau; visibility; air quality; aerosols; stand- 
ards; measuring methods. 

74520 Surface Water Monitoring Techniques Verification for Oil 
Shale Dzvelopment. Kinney, W.L. (EPA, Office of Research and 
Development, Environmental Monitoring and Support Lab., P.O. 
Box 15027, Las Vegas, NV, 89114). Project number: J833C-077. 
Supported by: Environmental Protection Agency, Las Vegas, NV 
(USA). Environmental Monitoring and Support Lab. Funding: EPA- 
$50,000. 
Related energy source: oil shale(100) R and D categories: Pollutant 
monitoring. 

The objective is to test, validate, and describe a biological 
monitoring design appropriate fgr assessing alterations in water 
quality in surface waters to be potentially impacted by oil shale 
development. A study area in the White River was selected and 
various sampling techniques and designs were employed to obtain 
aquatic biota. Data obtained will be examined to determine optimum 
selection and frequency of sampling sites; necessary parameters; 
sampling frequency and intensity; field and laboratory methodolo- 
gies; and data processing, reduction, analyses and presentation meth- 
ods. A report addressing biological monitoring requirements for 
assessing the impact of oil shale development on aquatic ecosystems 
will be published for use by Region VIII and other monitoring 
agencies. The quantified traveling kick method of sampling has been 
demonstrated to be a preferred alternative to Surber net sampling in 
semi-arid western states' rivers and streams. Required sampling 
frequencies to adequately assess water quality have been determined. 
Keywords: surface waters; monitoring; oil shales; energy source 
development; environmental impacts; water quality; usa; western 
region. 

74521 Remote Instrumental Techniques for Monitoring Energy- 
Related Pollutants and Effects. Eckert, J.A. (EPA, Office of Re- 
search and Development, Environmental Monitoring and Support 
Lab., Remote Monitoring Methods Branch, P.O. Box 15027, Las 
Vegas, NV, 891 14). Project number: J833C-078. Supported by: Envi- 
ronmental Protection Agency, Las Vegas, NV (USA). Environmen- 
tal Monitoring and Support Lab. Funding: EPA-$125,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The objectives are to assemble, test, and report on an oper- 
ational Raman downwind-looking Lidar incorporating real time 
normalization of the Mie-scattered return using the Raman'N2 
return; and to demonstrate Raman normalized technique in pristine 
areas in the vicinity of energy resource development and establish 
historical data base. One solution to quantifying the airborne Lidar 
returns is to simultaneously measure the Raman return from N2 
molecules and the scattered return from particulates. The N2 distri- 
bution'is known, and thus Lidar returns made at different places and 
times can be compared. The Lidar system has been constructed for 
use as test frame in Raman N2 experiments. Software has been 
written to simulate Lidar returns for aid in system decision. 
Keywords: monitoring; measuring methods; remote sensing; western 
region. pacific northwest region; air pollution; aerosols; particles; 
aerosoj monitoring; environmental effects. 

74522. Provide Quality Control Guidelines and Procedures Man- 
uals. Jarvis, A.N. (EPA, Office of Research and Development, 
Quality Assurance Branch, P.O. Box 15027, Las Vegas, NV, 891 14). 
Project number: J859A-001. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA-$35,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to produce guidelines and procedures man- 
uals to be used by the EPA as quality control guides for radiochemi- 
cal analysis of public drinking water. This will be accomplished by 
testing existing procedures, recommending new ones when appropri- 
ate, and compiling and publishing this information. In cooperation 
with other agencies we have published or assisted in publishing such 
documents as: A Handbook for Analytical Quality Control in Ra- 
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dioanalytical Laboratories; Quality Control for Environmental Mea-. 
surements U>ing Gamma-Ray Spectrometry; Least-Squares Resolu- 
tion of Gamma-Ray Spectra; Quality Assurance Guidelines for Bio- 
logical Testing; and Mercury, Lead, Arsenic, and Cadmium in.  
Biological Tissue--The Need for Adequate Standard Reference Ma- 
terials. A report on Acid Dissolution Method for the Analysis of, 
Plutonium in Soil is in print, and a guideline document on standard 
preparation is being prepared. 
Keywords: drinking water; standards; quality control; radiochemical 
analvsis: manuals: hot labs: recommendations. 

74523 Testing and Validation of Measurement Methods. Jarvis, 
A.N. (EPA, Office of Research and Development, Quality Assur- 
ance Branch, P.O. Box 15027, Las Vegas, NV, 89114). Project 
number: J859A-002. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA-$106,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to provide valid measurement methods re- 
quired to support EPA's regulatory standards and special environ- 
mental studies. This will be accomolished bv the testinn and valida- 
tion of measurement methods and recommending t h e  appropriate 
ones. Validated methods along with supporting test results will be 
submitted for consideration as approved EPA methods. Evaluation 
studies of two published methods for the measurement of radium-228 
in water have been completed. 
Keywords: measuring methods; standards; quality assurance; pollu- 
tion; recommendations; water; radium 228; radiochemical analysis; 
performance testing; reliability. 

Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA-$24,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

T o  comply with the provision of the National Interim Prima- 
ry Drinking Water Regulations, research will consist of on-site 
laboratory evaluations and conduct of laboratory performance stud- 
ies. The certification of laboratories analyzing public drinking water 
will result. At the request of the EPA regions, on-site laboratory 
evaluations were conducted and reoorts of findings wer@vrevared 
for approximately 40 laboratories. seminars were also conducied in 
several regions at the request of the regions. Interlaboratory per- 
formance studies required to support the acceptance criteria for 
certification of laboratories were implemented and are continuing. 
Keywords: human populations; drinking water; chemical analysis; 
standards; education; implementation; pollution regulations; pollu- 
tion laws; quality control. 

74527 Hazardous Waste Monitoring Program. Holboke, L.E. 
(EPA, Environmental Monitoring and Support Lab., P.O. Box 
15027, Las Vegas, NV, 891 14). Project number: J877A-088. Support- 
ed by: Environmental Protection Agency, Las Vegas, NV (USA). 
~nvironmental Monitoring and support ~ a b .  ~undi ig :  EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives of this program are to evaluate the sampling 
and analytical requirements described in the proposed regulatioris for 
hazardous waste and to initiate a quality assurance program to 
support the Agency's monitoring of these regulations. Proposed 
sampling procedures for identification of hazardous waste will be 
evaluated. Samples collected in accordance with the proposed regu- 

74524 ~evelopment of Natural-Matrix Radioactivity Standards. lations will be analyzed to determine reproducibility and acceptabil- 
Mann, W.B. (Center for Radiation Research, 14th and Constitution ity of the procedures. Proposed extraction procedure/analytical 
Ave., NW, Washington, DC, 20234). Project. number:.J859A-005. methods will be evaluated. The vrooosed methods will be used to 
Contract: ~6 -0011 .  Supported by: Environmental Protection Agency, analyze typical wastes in accordance' with the proposed regulations 
Las Vegas, NV (USA). Environmental Monitoring and Support to determine their acceotabilitv. Selected waste streams that are 
Lab. Funding: EPA. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

The NBS will develop eight natural-matrix radioactivity 
standards over the next three years. These materials will be used for 
definitive test of environmental radioactivity monitoring procedures. 
The NBS will pulverize (if necessary). grind, sieve, homogenize, and 
package the natural-matrix 'radioactivity standards. The NBS wjll 
supply the Quality Assurance Branch, Monitoring Systems Research 
and Development Division, Environmental Monitoring and Support 
Lab., Las Vegas, with 200 samples (100 G/sample) of each of four of 
these standards. 
Keywords: calibration standards; radioactivity; monitoring; quality 
control: us nbs. 

74525 Develop Reference Samples and Materials. Jarvis, A.N. 
(EPA, Office of Research and Development, Quality Assurance 
Branch, P.O. Box 15027, Las Vegas, NV, 89114). Project number: 
J859A-057. Supported by: Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring and Support,Lab. 
Funding: EPA-$106,000. 

'Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

The objective is to provide a total quality assurance program 
for all radiation measurements and advanced monitoring techniques 
including biological research and exposure monitoring. This will be 
accomplished, in part, by maintaining an inventory of existing stand- 
ards and reference materials for instrument calibration and chemical 
yield determinations and by developing new materials as.required. 
These will be distributed to participating laboratories on a continu- 
ing basis. Standards and reference materials are bdng supplied to 
laboratories involved in environmental radiation measurements upon 
request. Approximately 1000 calibrated radionuclide solutions were 
distributed to user laboratories upon request. Traceability studies 
with the National Bureau of Standards were conducted and, are 
continuing. Standard aqueous solutions of radium-228 were devel- 
oped and are being distributed on a continuing basis, with accompa- 
nying decay scheme data, to laboratories upon request. Standards 
and reference materials are being supplied to other laboratories as 
requested. Approximately 1200 calibrated radionuclide solutions 
were distributed to user laboratories. Reference fly ash samplesthave 
been developed and are being characterized for radium-226 and 
radium-228. 
Keywords: standards; radiation monitoring; bioassay; dosimetry; hot . 
labs; quality assurance; radiochemical analysis; radium 228; drinking" 
water; soils. 

74526 Laboratory Evaluation, Performance Studies, and Assist- 
ance to Regions and States in Support of Public Drinking Water Act. 
Jarvis, A.N. (EPA, Office of Research and Development, Quality 
Assurance Branch, P.O. Box 15027, Las Vegas, NV, 891 14). Project 
number: J859A-056. Supported by: Environmental Protection 

identified as hazardous haste i;l the proposed regulations will be 
analyzed for their toxic components. A quality assurance program to 
support the monitoring requirements of the proposed regulations 
will be initiated. 
Keywords: hazardous materials; toxic materials; monitoring; waste 
management; environmental impacts; quality assurance; water pollu- 
tion. 

74528 Sulfur dioxide Pollution: Review and Assessment of Future 
Measurement Needs from Airborne Lidar. Copeland, C.E. (Old Do- 
minion Univ., P.O. Box 6173, Norfolk, VA). Project number: J883A- 
037. Contract: R805017-01. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objective is to obtain suitable software for simulating 
returns from planned or existing downward looking Lidar systems. 
Initial effort was focused on feasibility studies for constructing a 
pollutant specific Lidar for measuring SO2 but there was a need for 
more general simulation software applicable to other proposed or 
existing systems. The software will be used in a feasibility study 
considering normalization of Lidar backscatter with Raman N2 
returns. The software has been written and debugged. 
Keywords: sulfur dioxide; aerial monitoring; raman spectra; computer 
codes; remote.sensing; optimization. 

74529 Development of Environmental Keys. Webb, V. (EPA, 
Environmental Photographic Interpretation Center, P.O. Box 15027, 
Las Vegas, NV, 891 14). Project number: J883A-038. Supported by: 
Environmental Protection Agency, Las Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA-$59,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives are to develop aerial p'hotography interpreta- 
tion keys as analysis aids for novice and experienced photo-interpret- 
ers, and to examine photography for environmental characteristics. 
impacts and trends. Using aerial photography collected for environ- 
mental assessment studies in support of EPA program and Regional 
Office, guideline reports and photo displays for training and refer- 
ence material will be prepared that describe various environmental 
sites, areas, pollution sources, and environmental impacts. Photo 
interpretation guidelines on harbor pollution sources and detection 
of leachate from waste disposal sites have been completed. 
Keywords: remote sensing; environment; data analysis; standards; 
aerial monitoring; land use; behavior; environmental transport; pollu- 
tion; biological models; surface waters; environmental effects. 

74530 Develop Airborne NADIR Laser for Molecular Pollutants 
in Troposphere. Thompson, R.T. (EPA, Environmental Monitoring 
and Support Lab., Remote Monitoring Methods Branch. P.O. Box 
15027. Las Vegas, NV, 891 14). Project number: J883A-039. Support- 
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ed by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objectives are to design, construct and interpret data 
from airborne NADIR-viewing, laser differential adsorption sys- 
tems. A C 0 2  laser system will be developed to measure ozone. A 
frequency doubled dye laser system (approx. 300 mm) will be 
developed to monitor sulfur dioxide. The use of differential absorp- 
tion systems to monitor selected tracer gases will be investigated. 
The systems each consist of two lasers, the wavelengths of which 
have been selected to optimize the difference in reflected signal due 
to the wavelength dependence of the pollutant or tracer gas. A 
computer code has been developed to simulate data tapes using a 
model atmosphere. Simulations are used to develop interpretive 
software and analyze system parameters. A prototype ozone system 
was ground tested successfully on a topographic target and a report 
has been written. A paper has been written evaluating candidate 
tracer gases which can be monitored using the differential absorption 
system. An airborne system for monitoring ozone has been con- 
structed. 
Keywords: aerial monitoring; lasers; air pollution; aerosols; molecular 
structure; ozone; air pollution monitors; design; optimization. 

74531 Develop Airborne Lidar System for Monitoring Atmos- 
pheric Particulates. Eckert, J.A. (EPA, Office of Research and 
Development, Remote Monitoring Methods Branch, Environmental 
Monitoring and Support Lab., P.O. Box 15027, Las Vegas, NV, 
891 14). Project number: J883A-044. Supported by: Environmental 
Protection Agency, Las Vegas, NV (USA). Environmental Monitor- 
ing and Support Lab. Funding: EPA-$50,000. 
Related energy source: CoaI(100) R and D categ~ries: Pollutant 
measurements technology. 

The objective is to develop downward-looking airborne 
Lidar systems for ranging aerosol distributions in the atmosphere. 
Applications include: (1) assessment of mixing layer height; (2) 
determining point source plume dimensions; and (3) a determining 
structure in urban plume. Approaches utilized include testing of a 
two-frequency Lidar with particle size discrimination capability, and 
utilizing off-the-shelf hardware with emphasis on microcomputer 
systems for maximum system flexibility. Data acquisition and control 
subsystems will provide a basic software-flexible unit for use in other 
applications requiring a flight qualified system for processing very 
fast pulse information. Field testing includes comparisons to data 
bases obtained with in-situ techniques. Three systems have been 
constructed to date: (1) a prototype ruby laser system; (2) an 
operational dye Lidar system with real time display capability; and 
(3) two frequency system. The dye system was used in support of the 
1978 Sulfur Transport and Transformation in the Environment 

' (STATE) field study. 
Keywords: earth atmosphere; aerosols; aerosol monitoring; aerial 
monitoring; air samplers; air; particles; remote sensing; optical radar; 
design; air pollution. 

74532 Methods Development for Water Monitoring Systems. Pi- 
janowski, B. (Dept. of Commerce, Office of Ocean Engineering 
Management, Rockville, MD, 20852). Project number: J88YA-001. 
Contract: D8-X0357. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective of this effort is to develop water monitoring 
instrumentation, techniques and methodologies. Of particular interest 
are investigations of a dissolved oxygen solid-state chip sensor and 
an oil sensor capable of detecting and quantifying oil in or on water 
under prolonged unattended field conditions. Researchers are being 
identified and funded through an IAG with NOAA to: (1) develop, 
test, and evaluate dissolved oxygen chip sensors for use in field 
water monitoring equipment; (2) develop, test, and evaluate an oil 
sensor for use in field water monitoring systems; and (3) evaluate 
other electro-chemical/enzyme sensors for field applications. Re- 
ports presenting results of the effort and transfer of developed 
hardware to EPA will be used by monitoring organizations. Proto- 
type dissolved oxygen chips have performed very well. Mass pro- 
duction attempts have encountered numerous problems. These are 
being solved on a case-by-case basis. 
Keywords: watcr; monitoring; water pollution monitors; design; field 
tests. 

74533 Develop and Verify Lake Trophic Classification Tech- 
niques Based Upon Phytoplankton Forms or Assemblages. Williams, 
L. (EPA, Environmental Monitoring and Support Lab., P.O. Box 
15027, Las Vegas, NV, 891 14). Project number: J884A-020. Support- 
ed by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objectives of this study are to: (1) determine the relation- 
ships of lake biological response to nutrient and other water quality 
parameters, and (2) develop biological techniques (phytoplankton) 
for assessing and/or predicting water quality. Existing data holdings 
will be analyzed to determine the distribution of phytoplankton 
forms with regard to geographic, physical, chemical, or hydrologic 
conditions. Identification of those genera/species or communities 
indicative of specific ranges of conditions will be made. A report 
identifying phytoplankton of high indicator value for assessing water 
quality in eastern lakes, a second report refining techniques and 
extending the previous information to other areas, a report on 
conditions favoring algal problems, a report extending and verifying 
the results of the earlier indicator reports, and a final report extend- 
ing and refining the data on conditions favoring algal problems will 
be produced for use by water quality researchers and managers. 
Several indices have been developed which show good predictive 
ability to assess trophic state, relative phosphorus levels, and chloro- 
phyll-a levels and the onset of other lake problems. Publication of 
the last of the discussed reports is presented projected for December 
1980. 
Keywords: lakes; water quality; monitoring; classification; phyto- 
plankton; technology assessment; biological indicators. 

74534 Water Monitoring for Oil Shale Development Nonpoint 
Source Pollutants. (EPA, Environmental Monitoring and Support 
Lab., P.O. Box 15027,' Las Vegas, NV, 89114). Project number: 
J884A-021. Supported by: Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring and Support Lab. 
Funding: EPA. 
Related energy source: oil shale(100) R and D categories: Pollutant 
monitoring. 

The objectives are to develop, test, and assess design and 
procedures for monitoring nonpoint source pollutants resulting from 
oil shale development. Parameters of interest, analytical techniques, 
spatial and temporal sampling frequencies, and other monitoring 
elements will be assessed and optimum design established. Data 
handling and analysis will also be considered and described. Meth- 
ods, instrumentation, and parameters tested in the lower reaches of 
the White River will be augmented by new techniques and sampling 
extended to the upper White River and its tributaries (including 
Piceance Creek). Integrative monitoring of surface water quality, 
ground water character and discharge, biological elements, and 
other factors will be conducted and data analyses techniques devel- 
oped. A biological sampling technique has been developed for use in 
the highly variable, often sparsely populated western streams. Tem- 
poral and spatial regimes have been selected for the lower White 
River. Instrumentation problems and new instrumentation and pa- 
rameters of interest have been identified. 
Keywords: water pollution; oil shale industry; nitrogen compounds; 
hydrocarbons; elements; trace amounts; water pollution monitors; 
sampling; surface waters; water quality; ground water; rivers; 
nevada; environmental effects; monitoring. 

74535 Develop and Test a Turbidity Sensor. Newton, R. (Texas 
A and M Univ., College Station, TX, 77843). Project number: 
J88UA-023. Contract: R806351-01. Supported by: Environmental 
Protection Agency, Las Vegas, NV (USA). Environmental Monitor- 
ing and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

A reliable, accurate, and stable sensor to measure turbidity is 
required for monitoring water quality by unattended systems. A 
laser technique appears promising as a solution. Investigations as to 
surface effects, characterization of turbidity contributors, and evalu- 
ation of its operation in a submerged mode will be made. A report 
describing the system and presenting the results of the project tests 
will be published for use by monitoring agencies. 
Keywords: water; turbidity; monitoring; laser radiation; measuring 
instruments; water quality. 

74536 Test and Evaluate Deployable Monitoring Packages. Whi- 
tehurst, C.A. (Louisiana State Univ., University Station. Baton 
Rouge, LA, 70803). Project number: J884A-025. Contract: R8063 13- 
01. Supported by: Environmental Protection Agency, Las Vegas. 
NV (USA). Environmental Monitoring and Support Lab. Funding: 
EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The project objective is to determine the effectiveness of 
commercial water monitoring systems in severe environment. Reli- 
ability, accuracy, failure rate and causes, service requirements, and 
other pertinent data will be obtained through deployment of instru- 
ments in coastal estuarine environs. Some modifications will be 
attempted to eliminate common failures. A report documenting 
project activities and results will be published and provide an 
assessment of the current state-of-the-art of monitoring equipment 
and determine areas for further development efforts. 
Keywords: efficiency; reliability; water pollution monitors; estuaries; 
failures; field rests; water pollution. 
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74537 Test Commercially Available Sensors, Samplers, and Sys- 
tems for Field Applications. Lambou, V.W. (EPA, Environmental 
Monitoring and Support Lab., P.O. Box 15027, Las Vegas, NV, 
89114). Project number: J884A-026. Supported by: Environmental 
Protection Agency, Las Vegas, NV (USA). Environmental Monitor- 
ing and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to identify presently available equipment and 
techniques for field monitoring applications. Commercially available 
laboratory equipment will be modified if necessary and their use, in 
field monitoring applications assessed. New equipment designed for 
field aoulications will also be evaluated under ooerational conditions. 
~ e ~ o %  documenting field experiences will prdvide an assessment of 
the subject instruments' suitability for utilization in field monitoring 
applications. Work with the phenol analyzer using local waters and 
spiked replicates is continuing satisfactorily. 
Keywords: water pollution; water pollution monitors; water quality; 
hydrocarbons; equipment; field tests; monitoring. 

74538 Develop Advanced Techniques for Trophic Classifications 
of Lakes and Assessing Estuarine and Wetlands Areas. Lambou, V.W. 
(EPA, Environmental Monitoring and Support Lab., P.O. Box 
15027, Las Vegas, NV, 891 14). Project number: J884A-027. Support- 
ed by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to develop a method to assess lacustrine 
trophic state and land use impact on lakes through a combination of 
satellite and aircraft multiscanner data and in situ data. The develop- 
ment and verification of such a system is being cooperatively pur- 
sued by EMSL-LV and NASA's JPL at Pasadena. Ground truth (in 
situ) data aie being obtained through cooperative efforts with EPA 
regional, state, and other federal agency personnel. Construction of 
algorithms, overflight data acquisition, and computer processing are 
being condbctrd by JPL-Pasadena. Data analyses and interpretation 
are accomplished jointly. A report on the results obtained will be 
published. A second report describing the methodology, developed 
software, and other operational details will also be published to 
provide an operational monitoring tool for assessment of lake water 
qualiiy by federal, state, and other interested organizations. Collec- 
tion of contact sensed data by cooperating agencies' personnel is 
being conducted. Landsat scenes for the appropriate data have been 
ordered, and data .processing has begun. 

I Keywords: lakes; aquatic ecosystems; classification; eutrophication; 
water quality; monitoring; biological models. 

74539 State-of-the-Art Automated In Situ Water Monitoring 
Workshop. Wrubee, D.T. (EPA, Environmental Monitoring and 
Support Lab., P.O. Box 15027, Las Vegas, NV,.89114). Project 
number: J884A-028. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective was to establish the present state-of-the-art of 
technology for unattended in situ water monitoring. Federal re- 
search needs and ongoing programs were also defined through an 
interagency workshop. A report on presentations and panel findings 
will be published. An executive summary of the workshop findings 
has been produced. The larger, more comprehensive report is in 
preparation for use by federal agency planners. 
Keywords: water quality; monitoring; optimization; automation; tech- 
nology assessment; water pollution. 

74540 ~val;ate and Modify Viking Lander X-Ray Fluorescence 
Analyzer. Kelleher, W. (National Aeronautics and Space Adminis- 
tration, Langley Research Center, Hampton, VA, 23665). Project 
number: J884A-029. Contract: D7-0053. Supported by: Environmen- 
tal Protection Agency, Las Vegas, NV (USA). Environmental Mon- 
itoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective of this project is to convert the x-ray fluores- 
cent analyzer developed for the Viking Spacecraft for use in water 
monitoring applications. First a detailed evaluation of problems 
regarding detection limits, precorlcentration, cooling, etc., will be 
made to determine the potential for adapting the instrument. If 
adaptation appears economically feasible, identified modifications 
will be made to the unit and it will be field tested. A report on the 
feasibility and anticipated problems of converting the x-ray fluores- 
cence unit for use in water monitoring will be delivered. If ap- 
proved, a report on modifications made and results of tests will be 
prepared. An existing IAG with NASA-Langley has been modified 
to permit this work. Conversations with other researchers have 
identified many potential problem areas which must be addressed. 
Work at NASA-Langley is presently being initiated. 

Keywords: x-ray fluorescence analyzers; space vehicles; water pollu- 
tion monitors; feasibility studies; field tests; water. 

74541 Development of Deployable Multiparameter Water Moni- 
toring'Sensor/Sampler System. Thomas, D. (National Aeronautics 
and Space Administration, Langley Research Center, Hampton, VA, 
23665). Project number: J884A-033. Contract: D6-0053. Supported by: 
Environmental Protection Agency, Las Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to develop an air-deployable multiparameter 
water monitoring sensor/sampler system that is modular in design, 
can accept off-the-shelf sensors, and is capable of unattended oper- 
ation. Design, fabrication, and testing is being conducted through an 
interagency agreement with NASA-Langley. A tested air-deploya- 
ble multiparameter sensor/s%mpler system and a report describing 
the system will be used by EPA research and monitoring personnel. 
Sensors, sampler, anchoring system, and memory have all been 
bench-tested. Assembly into computer system is underway with 
completion estimated by October 1978. Testing and demonstration 
of the system is planned for fall 1978 through early summer of 1979. 
The estimated publication date of the pro;ect report is December 
1979. Delivery of four helicopter sensor/sampler units for use on the 
Chesapeake Bay survey was made. 
Keywords: samplers; water; water pollution monitors; design; testing. 

74542 Nonpoint Source Surface Water Monitoring Technology 
for Oil Shale Development. Kinney, W.L. (EPA, Office of Research 
and Development, Field Operations Section, P.O. Box 15027, Las 
Vegas, NV, 891 14). Project number: J884A-034. Supported by: Envi- 
ronmental Protection Agency, Las Vegas, NV (USA). Environmen- 
tal'Monitoring and Support Lab. Funding: EPA-$57,000. 
Related energy source: oil shale(100) R and D categories: Pollutant 
monitoring. 

The objective is to test, validate and describe optimal water 
quality monitoring procedures and techniques for quantitatively 
assessing the contribution of nonpoint source pollutants in a stream 
segment potentially impacted by oil shale development activities. 
Field testing of a,  surface water quality monitoring design incorpo- 
rating biological, chemical and physical components was conducted 
on the lower reaches of the White River in eastern Utah in the 
vicinity of Federal oil shale tracts UA-UB. Automated in-situ con- 
tact sensor packages, automated water samplers, conventional water 
grab sampling techniques, and a variety of biological sampling 
techniques were assessed for application in streams of semi-arid 
regions characterized by highly variable flows and high levels of 
suspended materials. Adequacy of the design was evaluated in terms 
of parameters and parameter phases were selected for measurement, 
frequency of measurement, sample site selection, field sampling and 
measurement techniques, laboratory analytical techniques and data 
handling procedures. Final output will be in the form of a report 
describing field program and evaluating monitoring design based 
upon approximately 1 year of field testing in an 18-mile reach of 
stream adjacent to UA-UB Federal oil shale tracts. Components of 
the monitoring design are assessed for application in streams of semi- 
arid regions impacted by nonpoint source pollutants, particularly 
those associated with energy developmental activities. A quantita- 
tive kick method for biological sampling in semi-arid western 
streams has been developed. The report is presently in the review 
stage with a projected publication date of March 1979. 
Keywords: surface waters; monitoring; oil shales; energy source 
developa~ent. . 

74543 Application and Demonstration of Multispectral Scanner 
(MSS) Digital System for Environmental Monitoring. Dockter, M. 
(EPA, Environmental Monitoring and Support Lab., Remote Sens- 
ing Operations Branch, P.O. Box 15027, Las Vegas, NV, 891 14). 
Project number: J884A-043. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA-$127,000. 
Related energy source:. general science(100) R and D categories: 
Pollutant monitoring. 

The objectives are to determine feasibility and demonstrate 
application of aerial multispectral scanning (MSS) for remote sensing 
of sediment in water, description of land use relationships, and 
silviculture/agriculture nonpoint sources of pollution; and optimize 
aerial thermal infrared scanner survey techniques. The approach is 
through collection of surface and airborne MSS data to study 
atmospheric attenuation corrections and site-to-site algorithm trans- 
ferability, and analyze results compared to EPA standard laboratory 
testing methods. The feasibility of an airborne MSS system utility for 
environmenta; monitoring purposes has been established, and a field 
applications demonstration of a satellite scanner for an EPA coastal 
zone study has been completed. , 4 

Keywords: environment; monitoring; infrared Spectra; feasibility 
studies; remote sensing. 



74544 Use of Remote Sensing to Determine the Horizontal Dis- 
tribution of Chlorophyll and Surface Currents in Las Vegas Bay, Lakefi 
Mead. Deacon, J. (Univ. of Nevada, 4505 S. Maryland Pkwy.,,Las1q 
Vegas, NV, 89154). Project number: J884A-044. Contract: R805045- 
01. Supported by: Environmental Protection Agency, Las Vegas, 
NV (USA). Environmental Monitoring and Support Lab. Funding: 
EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to provide measurements of chlorophyll ' 

concentrations in support of an EPA program to develop a laser 
fluorosensor method for performing the measurements from an 
airborne platform. Measurements are made and samples collected 
from boats at premarked locations coincident with an overflight by 
the aircraft-borne remote monitor. Samples are analyzed and com- 
pared to results from the remote monitor. A number of flights have 
been conducted over Lake Mead and correlations have been ob- 
served between the respective data bas&. 
Keywords: remote sensing; chlorophyll; water currents; water qual- 
ity; lasers; aerial monitoring. 

74545 Develop Laser Fluorosensors for Monitoring Surface 
Water Chlorophyll A. Bristow, M. (EPA, Environmental Monitoring 
and Support Lab., Remote Monitoring Methods Branch, P.O. Box 
15027, Las Vegas, NV, 891 14). Project number: J884A-045. Support- 
ed by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA-$75,000. 
Related energy source: general sc~ence(lOO) R and D categories: 
Pollutant measurements technology. 

The objective is to develop an airborne laser fluorosensor 
capable of measuring and mapping surface water chlorophyll A 
concentrations and monitoring fluorescent tracing dyes. The air- 
borne laser fluorosensor employs a flashlamp pumped dye laser 
tuned to the absorption peak of chlorophyll A. The laser-induced 
fluorescence is collected by a telescope and focussed onto a detector. 
Correction for variation in water transmission is made by monitoring 
the laser-induced water OH stretch Raman band. The signal is 
displayed on a CRT, digitized and recorded on magnetic tape. By 
makin repeated passes in a fixed or rotary wing aircraft, it will be 
possibfe to produce a map of chlorophyll fluorescence-to-water 
Raman ratio for useas an indicator of surface water chlorophyll A 
concentration. Development results will be described in an EPA 
report. Developed hardware will be available to EPA, federal, and 
state agencies for applications. The system is currently being evaluat- 

. ed in a helicopter. At a height of 1000 ft above the water surface, 
good signal-to-noise ratios are obtained for surface chlorophyll con- 
centrations of the order of 1 micron g/l. 
Keywords: lasers; fluorescence; surface waters; chlorophyll; remote 
sensing; aerial monitoring; measuring instruments. 

74546 Develop Laser Fluorosensors for Monitoring Surface 
Waters (Organic Carbon). Bristow, M. (EPA, Environmental Moni- 
toring and Support Lab., Remote Monitoring Methods Branch, P.O. 
Box 15027, Las Vegas, NV, 89114). Project number: J884A-057. 
Supported by: Environmental Protection Agency, Las Vegas, NV 
(USA). Environmental Monitoring and Support Lab. Funding: EPA- 
%10,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The ultimate objective of this program is to develop an active 
airborne monitoring system capable of providing quantitative data 
on the concentration of total organics in surface waters. The princi- 
ple employed is an extension of the laboratory technique of spectro- 
fluorometry. A water sample is irradiated with ultraviolet (uv) light 
of a specific wavelength and intensity, and the resultant fluorescence 
emission is then monitored using a monochromator-multichannel 
detector combination. The fluorescence signal arises from dissolved 
organic materials. The water Raman emission band is conveniently 
employed as a built-in reference source with which to compare the 
amplitude of information concerning the concentration of the dis- 
solved organics. A firm correlation has been established between 
dissolved organic carbon (DOC) and normalized fluorescence mea- 
surements made on a large number of field.'samples. Plans are being 
made to build airborne laserfluorosensor based on this principle. 
Keywords: surface waters; water pollution monitors; lasers; carbon; 
quantitative chemical analysis; ecological concentration. 

74547 State Phytoplankton Reports. Taylor, W.D. (EPA, Envi- 
ronmental Monitoring and Support Lab., P.O. Box 15027, Las 
Vegas, NV, 891 14). Project number: J613A-015. Supported by: Envi- 
ronmental Protection Agency, Las Vegas, NV (USA). Environmen- 
tal Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis; 

The objective of this project is to report the results of 
analyses of phytoplankton collected during the 1973, 1974, and 1975 
years, of the National Eutrophi:ation Survey. Computer files are 
accessed. and data retrieved are incorporated into standardized 

'report formats. Thirty-eight state phytoplankton reports for use by 

federal and state water quality researchers and managers will be 
published. Publication and distribution to over 600 requesters of 37 
state phytoplankton summary reports has been made. The remaining 
11 reports are in advanced stages of editorial ieview. :,, -- 
Keywords: phytoplankton; water quality; ?iological models; manage- 
ment; baseline ecology. 

74548 Special Studies in the Atchafalaya Basin. Hern, S.C. 
(EPA, Environmental Monitoring and Support Lab., P.O. Box 
15027, Las Vegas, NV, 891 14). Project number: J613A-018. Support- 
ed by: Environmentnl Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general sc1ence(100) R and D categories: 
Pollutant monitoring. 

The objective is to provide data and consultation to the ' 
Atchafalaya Basin's agency management group for use in develop- 
ment of a multipurpose plan for the management of the Atchafalaya 
Basin wetland resources. .The basin's productivity is a function of its 
unique hydrologic regime. Maintenance of the high recreational and 
commercial value of the basin depends upon management of the 
water cycles in the face of channelization (flood control operations) 
proposed by the Corps of Engineers. Special studies on water . 
quality, energy fixation and transport, and oxygen relationships 
associated with various.hydrologic regimes and identifying pesticide 
concentrations in the Atchafalaya Basin were designed to provide 
necessary input to identify the optimal hydrologic regimes to main- 
tain the high productivity of the basin. .Reports will summarize the 
findings and recommendations for water cycle management. Infor- 
mal data submissions provide periodic update to the agency manage- 
ment group. The Atchafalaya Basin is relatively free. of organophos- 
phorus pesticides and only a few organochlorine compounds are 
present in the bottom sediments. Aldrin, dieldrin, polychlorinated 
biphenyls and DDT and its derivatives were found in fish. Mean 
nutrient levels within the Atchafalaya River Basin are great enough 
to support high levels of biological activity regardless of geographi- 
cal area, season or water level. Dissolved oxygen levels in the basin 
are often depressed which is detrimental to resident populations of 
aquatic life. Dissolved oxygen concentrations are the most important 
gauge of the Basin's water quality and its ability to support a well- 
balanced aquatic fauna. The report Pesticides and Polychlorinated 
Biphenols in the Atchafalaya Basin, Louisiana, is in the final editorial 
stages. The report on water quality in the basin is currently undergo- 
ing technical review. 
Keywords: louisiana; water quality; management; land use; baseline 
ecology; water resources. 

74549 Lake Tahoe Technical Support. Simonian, T.L. (Univ. of 
Nevada, 4505 S. Maryland Pkwy., Las Vegas, NV, 89154). Project 
number: J613A-019. Contract: 68-03-2619. Supported by: Environ- 
mental Protection Agency, Las Vegas, NV (USA). Environmental 
Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective of this contract is to provide physical and 
chemical water sampling and analyses in support of the Lake Tahoe 
study to determine the effectiveness of meadowland treatment of 
drainage waters in the Lake Tahoe basin. Sampling is performed 
weekly on stream segments containing meadowlands in the south 
Lake Tahoe area. In addition, water samples are obtained in associ- 
ation with runoff episodes of snowmelt or rainfall origin. Physical 
and chemical analyses are performed at sampling sites and in a 
mobile laboratory located at south Lake Tahoe. Data and samples 
are forwarded to EMSL-Las Vegas for subsequent analyses and 
computerization. Results obtained from the above effort and subse- 
quent sample and data analyses will be published in reports relating . 
meadowlands to nutrient and suspended sediment load reductions. 
These will be used by Region IX and the Lake. Tahoe planning \ 
agencies to formulate landuse and other management plans. To date 
field sampling has been completed. Preliminary d,ata releases to 
Tahoe basin research groups have been made. 
Keywords: lakes; water pollution; sampling; water quality; runoff; 
quantitative chemical analysis; monitoring; quality assurance. 

74550 Trophic Classifications of Lake Mead Utilizing Contact 
and Landsat Data. Boland, D.H. (EPA, Environmental Monitoring 
and Support Lab., P.O. Box 15027, Las Vegas, NV, 891 14). Project 
number: J613A-022. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The general objective is to determine the utility of Landsat 
multispectral scanner data for the investigation of the spatial-tempo- 0 

ral aspects of trophic indicators and trophic state in a large lake 
(Lake Mead). Specific objectives include: (1) development and eval- 
uation of models to predict the magnitude of selected trophic indica- - 
tors; (2) development and evaluation of models to predict the trophic 
state of a lake; and (3) generation and evaluation of thematic photo- 
maps which depict trophic indicator magnitudes and trophic index - 
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values 'within a lake. Water quality data were collected from Lake , 
Mead on 8 different dates during 1976 concurrently or near-concur- 
rently with Landsat and NASA aircrafts. Remotely sensed data were 
acquired by multispectral scanners and aerial mapping cameras. 
Multispectral data from 29 Landsat scenes are being compared with 
water quality data obtained from some 40 lake sampling sites and, if 
statistically significant relationships are found, thematic photomaps 
will be generated. The maps will display the temporal-spztial aspects 
of trophic indicators and a trophic index. A report will be written 
describing the project results for use by other EPA, federal, and 
state agency monitoring personnel. Significant correlations between 
remote data and water quality parameters have been identified. 
Keywords: lakes; water quality; aerial monitoring; remote sensing; 
data acquisition; measuring methods. 

74551 Atchafalaya River Basin Management Unit Study. Hern, 
S.C. (EPA, Environmental Monitoring and Support Lab., P.O. Box 
15027, Las Vegas, NV, 891 14). Project number: J613A-026. Support- 
ed by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objectives are to: (I) compare the hydrologic regimes 
within and between three demonstration management areas in the 
Atchafalaya River Basin, Louisiana; (2) evaluate the effects of these 
regimes upon the basin; and (3) provide specific recommendations 
with respect to water cycle management to maintain present high 
productivity in the event that the major Corps of Engineers channel-. 
ization proposal for the basin becomes a reality. Field studies regu- 
larly gathered general water quality data through the Atchafalaya 
Basin, with particular emphasis on the Pat's Bay, Buffalo Cove, and 
Henderson management units. Productivity, oxygen and carbon and 
other nutrient transport processes were evaluated relative to hydro- 
logic cycles in each area through an entire water year. Reports will 
provide findings and recommendations for the hydrologic manage- 
ment of each of the management units. Periodic inundation provides 
a rich new substrate for the detritus-based food chain, as evidenced 
by increased respiration rates and conversion of energy-rich particu- 
late carbon to dissolved forms. Disturbance of the historical flooding 
regime of one area of the basin appears to have resulted in a 
fundamental shift from detritus to autotrophic-based food chains. 
The integrity of the highly productive basin ecosystem is dependent 
upon hydrologic management practices which maintain a regime of 
periodic overflow. A report (A Comparison of Three Flooding 
Regimes Atchafalava Basin, Louisiana) was oublished and distribut- 
ed.- his report concluded that management df the basin is dependent 
upon an annual flood cycle and recommended a managed through- 
flow regime to maintain environmental quality. The amount and 
nature of carbon import and export is highly dependent upon the 
type of flooding regime (throughflow, backflow, etc.) experienced. 
Keywords: louisiana; water quality; land use; coastal regions; manage- 
ment; dredging; water resources. 

74552 Atchafalaya Basin Water Quality Study. Gagliano, S.M. 
(Coastal Environments Inc., 1260 Main Street, Baton Rouge, LA, 
70802). Project number: J613A-027. Contract: 68-03-2561. Supported 
by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to develop specific recommendations relative 
to U.S. EPA's regulatory responsibilities in the Atchafalaya Basin 
concerning: (1) need for and possible adverse effects of channel 
dredging; (2) the present causes of environmental quality degrada- 
tion and water management requirements to maintain environmental 
integrity; and (3) evaluation of compatibility between various uses 
and the natural environment for alternative management schemes. 
The work incorporated and expanded on the results of previous 
studies undertaken by the U.S. EPA, U.S. Army Corps of Engineers, 
and U.S. Fish and Wildlife Service, as part of an interagency 
Atchafalaya land and water management study. Reports summariz- 
ing findings and recommendations will be used by Atchafalaya 
planning agencies. Preliminary report (Recommendations for Re- 
source Management in the Atchafalaya Basin, Louisiana, Relative to 
EPA's Regulatory Responsibilities) has been prepared. Two draft 
research and development reports have been prepared: (1) Hydrau- 
lics of the Atchafalaya Basin Main Channel System: Considerations 
from a Multi-Use Standpoint; and (2) Operation of the Old River 
Control Structure: An Evaluation from a Management Standpoint. 
Reports are all in final editorial stages. 
Keywords: water quality; pesticides; dredging; environmental im- 
)acts; water resources; management; land use; louisiana; coastal 
regions. 

74553 Trophic Classification of Illinois Lakes. Boland, D.H. 
(EPA, Las Vegas, NV, 89114). Project number: J613B-024. hupport- 
ed by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 

Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The general objective is to classify Illinois lakes according to 
trophic state using Landsat multispectral scanner data in conjunction 
with water quality data collected by the National Eutrophication 
Survey. Specific objectives include: (1) ranking of Illinois lakes as to 
Secchi depth transparency, (2) ranking of lakes according to chloro- 
phyll A levels, (3) ranking of lakes according to a trophic index, and 
(4) compilation of lake surface area estimates. Statistical relationshi s 
between water quality data from Illinois lakes sampled by t l e  
National Eutrophication Survey and Landsat multispectral data for 
the same lakes will be examined. If significant relationships are 
found, models will be developed to estimate the magnitude of the 
trophic indicators and the trophic index in the NES lakes. The 
models will then be used to estimate the parameter values in the 
remaining Illinois lakes. A report will be published describing the 
project's results and, including the ranking, will be used by Region 
V and Illinois water quality managers. To  date, comparison of 
Landsat and contact data trophic rankings, Secchi depth, and chlo- 
rophyll A were quite successful. Interpolation for lakes not original- 
ly contact sensed was good; however, extrapolation to Secchi depth 
and chlorophyll A values beyond those originally used to establish 
algorithms was less successful. Clusters of lakes provided by the 
algorithms appeared to correspond to groups of lakes having many 
natural properties in common. A project report, Trophic Classifica- 
tion of Illinois Water Bodies, has passed technical review. 
Keywords: lakes; classification; water quality; illinois. 

74554 In Vivo Incorporation of Toxic Elements into Animal 
Tissues. Hopkins, T .  (Univ. of Maryland, Princess Anne, MD, 
2 1853). Project number: J622B-002. Contract: R805 175-01. Supported 
by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA. 
Related energy source: general sclence(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to prepare animal tissue material containing 
toxic elements via in vivo incorporation. The elemental compounds 
to be studied will be enclosed in gelatinous capsules and adminis- 
tered orally on a daily basis. The final output will be reference 
materials containing in vivo incorporated toxic elements. The grant- 
ee has completed administration of the toxicants. The goats were 
sacrificed and the tissue of interest recovered. Processing and analy- 
ses of the tissues are in progress. 
Keywords: tissues; tissue cultures; in vivo; goats; metals; toxicity; 
sample preparation. 

74559 Energy-Related Ambient Air Quality Monitoring in the 
Western Energy Development Area. Snelling, R.N. (EPA, Office of 
Research and Development, Air Quality Branch, P.O. Box 15027, 
Las Vegas, NV, 89114). Project number: J625C-075. Supported by: 
Environmental Protection Agency, Las Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA-$368,000. 
Related energy source: Coalj100) R and D categories: Pollutant 
monitoring. 

The objective is to provide integrated and validated air 
quality monitoring data (baseline and trend) for the western areas of 
the U.S. which are or will be impacted by energy-related develop- 
ment activities. The geographic coverage includes the Northern 
Great Plains, Four Corners Area, Colorado Plateau (oil shale), Black 
Mesa, Arizona, and areas of New Mexico. The methods are to 
maintain inventory of existing and projected pollution sources and 
monitoring networks, integrate air quality monitoring data, assess 
impact of energy-related activities, and conduct aircraft air quality 
monitoring missions to supplement ground-based network data. 
Annual reports of ground-based monitoring data and airborne moni- 
toring data will be prepared. Two  years of baseline data have been 
accumulated. 
Keywords: air quality; monitoring; usa; baseline ecology; rocky 
mountain region; southwest region; aerial monitoring; data acquisi- 
tion; colorado; arizona; new mexico; inventories; energy source 
development; environmental impacts. 

74560 Plan and Conduct Field Studies to Identify and Quantify 
the Environmental Level of Specified Toxic Substances: Aryl Phos- 
phates. Crockett, A.B. (EPA, P.O. Box 15027, Las Vegas, NV, 
891 14). Project number: J763A-002. Supported by: Environmental 
Protection Agency, Las Vegas, NV (USA). Environmental Monitor- 
ing and Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

This study is designed to determine the levels of aryl phos- 
phate compounds in environmental media. Two-phased approach is 
underway. Field sampling has been completed at eight locations 
representing manufacturing, formulating, and use facilities. At each 
site soil, vegetation, air, water, and sediment samples were collected. 
Laboratory studies are designed to determine the potential fate and 
transport characteristics of aryl phosphates. Controlled chambers in 
the greenhuse are being dosed with 14C-labeled tricresyl phosphate. 
Report will be submitted to the Office of Toxic Substances. EPA, on 
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the results of field and laboratory studies. Aryl hosphates have been 
detected in soil, water, air, and sediments at alyfour facilities where 
sampling was conducted. An unpublished report was prepared and 
additional sampling will be conducted under contract. 
Keywords: toxicity; organic phosphorus compounds; ecosystems; 
sampling; soils; plants; air; water; sediments; tracer techniques; 
carbon 14 compounds. 

74561 Aryl Phosphate Sampling Project. ( ~ o r t h r o ~  Services, 
1293 E. Patrick Ln., Las Vegas, NV, 891 19). Project number: J763A- 
003. Contract: 68-03-2591. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Su port Lab. Funding: EPA. 
~ e r a t e d  energy source: general science(l00) R and D categories: 
Pollutant characterization and analysis. 

The objective is to determine the extent and magnitude of 
aryl phosphate contamination around four facilities manufacturing or 
using the compounds. Samples of soil, vegetation, fish, sediment, and 
air will be collected at various distances from the facilities and 
analyzed for aryl'phosphates. 
Keywords: aryl radicals; phosphates; industrial plants; soils; plants; 
fishes; sediments; air; sampling; chemical analysis; environmental 
transport; sulfur compounds. 

74562 Multi-Media Sampling for Selected Carcinogens. Crock- . ett, A.B. (EPA, P.O. Box 15027, Las Veg:s, NV, 89114). Project 
number: J763A-004. Suooorted bv: Environmental Protection 
Agency, Las Vegas, N~ ' (usA) .  ~nvironmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 

s., Pollutant monitoring. 
The objective is to determine environmental levels of various 

pollutants in areas of high human exposure. Multimedia samples will 
be collected and analyzed to determine levels of specific pollutants. 
The residue levels provide some data on the potential for human 
exposure. 
Keywords. carcinogens; human populations; environmental exposure 
'pathway; quantitative chemical analysis; risk assessment; ecological 
concentration; monitoring; ecosystems. 

74563' Deterministic Wind Field Submodel for Use in Phoenix. 
AZ, and Application of Sea Breeze Wind Field Model to Tampa and 
St. Petersburg, FL.. Liu, M. (Systems Applications, Inc., 950 North- 
gate Drive, San Rafael, CA, 94903). Project number: J620A-46. 
Contract: 68-03-2446. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA-$12,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The major objective is to use a dynamic model, developed by 
Systems Applications Incorporated (SAI), to simulate the land and 
sea breeze in the Tampa/St. Petersburg area. The model is based on 
the finite difference solution of the primitive equations. Other objec- 
tives are to: reexamine the model formulation and numerical tech- 
niques to include up-to-date information; modify the treatment of 
subgrid-scale processes to include recent results for the characteriza- 
tion of the surface boundary layer; prepare a data base for the 
Tampa/St. Petersburg application and exercise the model for no 
fewer than 3 test days; and adapt the wind model so that it is 
compatible with the input to the airshed model. Reports will be 
written delineating complex terrain wind field model and its evalua- 
tions at Phoenix (No. 1) and sea breeze--land breeze model and its 
evaluation at Tampa/St. Petersburg (No. 2). Models will be used to 
provide input information for airshed model to develop data base for 
use with in-house algorithm for designing optimal network for 
monitoring ambient air quality. Preliminary results of evaluations 
indicate that the models provide cost effective information appropri- 
ate for the above applications of the airshed model. 
Keywords: wind; arizona; seas; mathematical models; florida; air 
pollution; environmental transport. 

74564 Optimum Air Quality Monitoring Network Design Meth- 
odology. Behar, J.V. (EPA, Environmental Monitoring and Support 
Lab., P.O. Box 15027, Las Vegas, NV, 89114). Project number: 
J620A-47. Supported by: Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring and Support Lab. 
Funding: EPA-$149,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objective is to develop a method for selecting the opti- 
mum number and disposition of sampling sites for monitoring air 
quality, encompassing several aspects: meteorology, topography, 
source distribution, pollutant types, and emissions inventory. The 
development of the methodology for optimizing the design of ambi- 

' eni 'air '  quality networks requires a field sampling program for 
* collecting air quality data and meteorological data, and the applica- 
' tiondii'of these data to an urban airshed simulation model for predicting 

.!'pollutant concentrations under various meteorological conditions. 
Optimum sampling locations will be determined by mathematical 

analysis of several sets of pollution concentration patterns from 
.meteorological simulation for the more commonly occurring weath- 
er regimes. The geographical position of the point or points of 
maximum concentration will be determined and plotted on a map. 
Monitoring stations will be placed within the overla ping areas for 
various weather regimes. The number of stations wiR be allotted in 
terms of acceptable error associated with reproducing simulated 
concentration distributions for the various weather regimes. Ambi- 
ent air monitoring network optimization guides for inert pollutants 
(carhnn monoxide) and phntnchemical oxidants ciln he used by other 
federal, state, and local agencies in designing new or re-desi ning 
existing networks. Results include demonstration of utility o f  net- 
work design methodology by application to Las Vegas for carbon 
monoxide. 
Keywords: air quality; monitoring; optimization; design; sampling; air 
pollution. 

74565 Optimum Air. Pollution Sampling Network Selection in 
Urban Areas: Test and Evaluation. Vukovich, F.M. (Research Trian- 
gle Inst., Dept. of Geosciences, P.O. Box 12194, Research Triangle 
Park, NC, 27709). Project number: J620A-48. Contract: 68-03-2187. 
Supported by: Environmental Protection Agency. Las Vegas, NV 
(USA). Elivirotlntelltal Mottitoring and Suppurl Lab. Funding: EPA- 
$43,000' 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to evaluate a statistical--dynamical method 
for optimization in the design of air quality monitoring networks 
which incorporates station designation using the statistical aspects of 
the wind field determined with a dynamic meteorological model. An 
objective variational analysis model based on the network stations 
and the pollutant source inventory is then used to specify the 
pollutant distribution. Evaluation will be carried out for inert pollut- 
ants and reactive pollutants for the St. Louis metropolitan area. 
Keywords: air pollution; sampling; air quality; monitoring; urban 
areas; optimization; carbon monoxide; m~ssouri; ecological concen- , 
tration. - 
74566 Develop and Apply Biological Monitoring ~et t iods .  
Rogers, R.D. (EPA, Office of Research and Development, Pollutant 
Pathways Branch, P.O. Box 15027, Las.Vegas, NV, 891 14). Project 
number: J620A-49. Suooorted bv: Environmental Protection Aeencv. '. 
Las v&, NV (LJG). ~nGronmenta1 Monitoring and ~ u ~ ~ o h . ~  
Lab. Funding: EPA-$40,000. 
Related ,energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Plants, animals, and various indices will be evaluated as to 
their value as biological monitors and potential for incorporation 
into operational monitoring networks. Soil, vegetation, and. small 
mammals will be collected around a coal-fired power plant and' in a 
highly urbanized area. After a potential monitor has been identified, 

.factors affecting the receptor will be studied to determine its re- 
sponse and usefulness. Domestic livestock will also be evaluated. 
Also, studies will evaluate biological monitoring techniques as tools 
for determining the impact of pollutants on soil microorganisms 
viability. The applicability of a hydrogen oxidation test which is 
dependent on the activity of a.group of soil bacteria in determining 
the impact of various pollutants will be studied. The final output will 
consist of published EPAEMSL-LV reports detailing the results of 
the field and laboratory investigations showing biological monitors 
and their potential for accumulation and/or retaining environmental 
pollutants. They will also show available monitoring procedures 
which may be employed to assess pollutant dose or pollutant ex- 
posed stress. Complete sampling at Four Corners power plant for 
soil and vegetation has been carried out and analyses of soil have 
been conducted for mercury, lead, cadmium, zinc, selenium, and 
copper. Rats have been collected in Los Angeles for lead studies. A 
soil microorganism, Alcaligenes paradoxus, was identified as an 
organism responsible for hydrogen oxidation in soils. The effect of 
S02, Cd, and Hg on soil organism metabolism as indicated by 
hydrogen oxidation was determined. 
Keywords: terrestrial ecosystems; monitoring; plants; animals; bio- 
logical indicators; fossil-fuel power plants; urban areas; domestic 
animals; soils; mic:oorganisms; metabolism; environmental effects; 
hydrogen; oxidation; metals. 

74567 Transport/Transformation/Pathway Research. Rogers, 
R.D. (EPA, P.O. Box 15027, Las Vegas, NV, 89114). Project 
number: J775A-050. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives are to develop methodology for assessing the 
transformations of toxic organic and inorganic chemicals mediated 
by biological and nonbiological soil factors, and to determine and 
report the rates of uptake of organic and inorganic chemicals by 
plants. Research will be initiated to determine the pathways of 
selected environmental pollutants as they move from source(s) to 

I 
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critical receptor. In addition, transformation and degradation prod- 
ucts resulting from physico-chemical and'biological interactions will 
be identified. There will be emphasis placed on the identification 
characteristics'which are similar for all pollutants of a given chemi- 
cal class so that correlations between transport/transformations/ 
patl~ways and 1nuI.e easily obtained chemical/physical properties can 
be deve1oped:Studies will be initiated with soil sorption techniques, 
terrestrial microcosms, and laboratory animals. 
Keywords: toxicity; chemical effluents; environmental transport; en- 
vironmental exposure pathway; biological models; ecosystems; envi- 
runii~e~tt; orgat~ic cot~~puunds; inorganic compounds; plants; soils. 

74568 Development of a Model for Calculating Airborne Particu- 
late Concentrations Based on Vegetative Pollutant Levels. Davidson, 
C. (Carnegie-Mellon Univ., Frew Avenue and Margaret Morrison, 
Pittsburgh, PA, 152 13). Project number: J775A-05 1. Supported by: 
Environmental Protection Agency, Las'Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objectives are to: develop a model for calculating air- 
borne particulate concentrations based upon vegetative pollutant 
levels; provide assistance and advice in the selection of plant species 
and/or plant groups to be collected for experimentation and exami- 
nation; and provide input into the selection of vegetative sampling 
sites to evaluate the model. The approach will be to predict and 
calculate the deposition of selected environmental contaminants such 
as lead on the leaves of vegetation, using fundamental theories of 
convective diffusion, impaction, sedimentation, along with size dis- 
tiibutions and airborne convective pollutant concentrations. Leaf 
morphology, such as shape, size, boundary layers 
micrometeorological parameters.will be required inputs. Also mea- 
surements of leaf boundary layers micrometeorological parameters 
will be evaluated and incorporated into the model. 
Keywords: air pollution; aerosols; ecological concentration; math- 
ematical models; plants; biological indicators; particles; calculation 
methods. 

74569 Air Monitoring Siting by Objective. Seinfeld, J.H. (Cali- 
. fornia Inst. of Technology, Dept. of Chemical Engineering, 1201 E. 
California Blvd., Pasadena, CA, 91 109). Project number: J775A-053. 
Contract: 68-03-2441. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA-$4,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objectives are to: develop a method for estimating the 
full temporal and spatial distribution of air pollutants over a region 
using limited pollutant concentration measurements in conjunction 
with an Air Quality Simulation Model (AQSM): apply estimation 
theory to sysiems -described by di?ferentiai equations to 
produce a computer algorithm for yielding spatial and temporal 
pollutant distributions (algorithm processes monitoring data and uses 
processed data with AQSM to produce distribution); and test algo- 
rithm for a hypothetical region to illustrate the key,features of the 
method. A report describing algorithm for inert pollutants and test 
results for the hypothetical region will be written. Once concentra- 
tion distributions have been estimated for a region using such an 
algorithm, new monitoring sites can be located or existing sites can 
be relocated based on several siting criteria as discussed in the 
report. The feasibility of method has been demonstrated through 
intensive test for a hypothetical region. 
Keywords: air quality; monitoring; optimization; spatial distribution; 
ecological cqnc~ntration; statistical models. . . 
74570 ' *: ,Oxidant Monitoring Network Design in Tampa/St. Peters- 
burg. Behar, J.V. (EPA, Environmental Monitoring and Support 
Lab., P.O. Box 15027, Las Vegas, NV, 89114). Project number: 
J775A-054. Supported by: Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring and Support Lab. 
Funding: EPA-$110,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Pollutant monitoring. 

The objectives are to verify an optimum network design 
methodology in cooperation with EPA Region IV Office in a field 
test around Tampa/St. Petersburg, Florida; and to optimize the 
design of the network for airshed monitoring of the reactive pollut- 
ants (oxides of nitrogen, ozone, and hydrocarbons). The develop- 
ment of the methodology for optimizing the designs of ambient air 
quality networks requires a field sampling program for collecting air 
quality data and meteorological data, and the application of these 
data to an urban airshed simulation model for predicting pollutant 
concentrations under various meteorological conditions. Optimum 
sampling locations will be determined by mathematical analysis of 
several sets of pollution concentration patterns from meteorological 
simulation for the more commonly occurring weather regimes. The 
geographical position of the point or points of maximum concentra- 
tion will' be determined and plotted on a map. Monitoring stations 
will be placed within the overlapping areas for various weather 

regimes. The number of stations will be allotted in terms of accept- 
able error associated with reproducing simulated concentration dis- 
iributions for the various weather regimes. Final output will be an 
ambient air monitoring network design for photochemical oxidants 
in the Tampa/St. Petersburg area of Florida for use by EPA Region 
IV, State of Florida, and local agencies in SIP formulation and for 
evaluation for existing networks. Preliminary values for natural 
hydrocarbon emissions are much higher than expected. Special 
simulations may have to be made with photochemical airshed model 
to determine necessity of considering them in SIP. 
Keywords: tlorida; air quality; photochemical oxidants; nitrogen 
oxides; ozone; hydrocarbons; monitoring; optimization. 

74571 Application of Slope Wind Model. Berman, N. (Arizona 
State University, School of Engineering and Applied Science, 
Tempe, AZ, 85281). Project number: J775A-056. Contract: CB-8- 
0472-J. Supported by: Environmental Protection Agency, Las Vegas, 
NV (USA). Environmental Monitoring and Support Lab. Funding: 
EPA-$2,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. , 

The objectives are: to develop diurnal near-surface wind 1. 

patterns in the Phoenix, AZ, metropolitan area under meteorological 
situations dominated by locally-induced upslope and downslope $> 

winds; and to re-examine the slope wind model developed by . 
Arizona State University for improved treatment of initial and * 
boundary conditions for the Phoenix area, and exercise the model for 
no fewer than three 24-hour periods. Final output will include a 
report delineating the model simulations; simulated data will be used 
with an in-house algorithm for optimal siting of ambient air monitor- . 
ing stations for carbon monoxide in the Phoenix metropolitan area. 
Keywords: daily variations; wind; meteorology; simulation; arizona; 
carbon monoxide; diffusion. 

74572 Optimal Number of Air Monitoring Sites. Liu, M. (Sys- 
tems Applications, Inc., 950 Northgate Drive, San Rafael, CA, 
94903). Project number: J775A-058. Contract: 68-03-2446. Supported 
by: Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. Funding: EPA-$58,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective is to develop an algorithm for the determina- 
tion of the optimal number of monitoring stations in an ambient air 
quality monitoring network and apply it to Las Vegas. A mathemat- 
ical/statistical procedure will be devised for allotting the number of 
stations in terms of minimal acceptable error associated with repro- 
ducing simulated pollutant concentration patterns; the patterns are 
developed using an air quality simulation model for specific weather 
regimes associated with high pollution potential. A report describing 
algorithm and test results for carbon monoxide for Las Vegas will be 
presented. Algorithm will be incorporated into an in-house method- 
ology for determining the number and disposition of stations in an 
ambient air quality monitoring network. The algorithm has been 
coded and is in operation, and its utility for a hypothetical case has 
been determined. 
Keywords: air quality; nevada; monitoring; optimization. 

74573 Review of Literature on Measurements and Effects of , 

Toxic Elements on Biological Systems. Jenkins, D. (National Inst. of 
Scientific Research, Environmental Division, Box 1617, Rancho 
Santa Fe, CA, 92067). Project number: J775A-059. Contract: 68-03- 
2456. Supported by: Environmental Protection Agency, Las Vegas, 
NV (USA). Environmental Monitoring and Support Lab. Funding: 
EPA-$30,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objectives include: the assessment of work reported 
world-wide on measurements and effects of toxic elements on bio- 
logical systems; review and evaluation of world-wide literature on 
the response of terrestrial and aquatic organisms to specified toxic 
elements and pesticides; and review and evaluation of literature for 
historic trends in levels of toxic elements and projection of future 
trends. Final output includes a summary report of a survey of world 
literature on the use of biological materials as monitoring tools. 
Interim reports have been submitted for internal review on Toxic 
Metals in Biological Organisms, for 14 toxic metals. 
Keywords: toxic materials; toxicity; reviews; measuring methods; 
terrestrial ecosystems; aquatic ecosystems; pesticides; environmental 
transport; global aspects. 

74574 Develop and Apply the Concepts of a Multimedia Monitor- 
ing System. Potter, G.D. (EPA, Office of Research.and Develop- 
ment, Environmental Monitoring and Support Lab., P.O. Box 15027, 
Las Vegas. NV, 89114). Project number: J775A-060. Supported by: 
Environmental Protection Agency, Las Vegas, NV (USA). Environ- 
mental Monitoring and Support Lab. Funding: EPA-$1.000. 7, 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experime?tal systems. 



Basic information on animals will be provided to :define:, 
intestinal absorption rates and relationships of blood, lead and cadmi! 
um in different forms in order to relate these to exposure asseisiii6iiti.' 
to be used for integrated monitoring concepts. Laboratory animals 
will be .dosed orally with lead and cadmium tracers and blood and 
tissue levels will be analyzed to determine uptake and blood levels. 
Keywords: monitoring; animals; blood; metabolism; lead; cadmium; 
uptake; bioassay; tissues. 

74575 Retrospective Exposure Monitoring for Selected Environ- 
mental Carcinogens. Potter, G.D. (EPA, Environmental Monitoring 
and Support Lab., Exposure and Dose Assessment Branch, P.O. Box 
15027, Las Vegas, NV, 891 14). Project number: J775D-004:Support- 
ed by: Environmental Protection Agency, Las Vegas, N V  (USA). 
Environmental Monitoring and Support Lab. Funding: EPA-$8,000. 
Related energy source: Coal(S0); oil and gas(5O) R and D categories: 
Pollutant monitoring. . . 

The objectives are to determine the availability and locate 
mateiials which can be analyzed for concentrations of selected 
chemicals. Suitable materials may include home o r  locally packaged' 
foods, biological specimens, such as tree rings, soil cores,, preserved 
~ l a n t s  avd/or animals. The selection of suitable samDtes will be 
investigated. h;lethodologies for collection and analysis will be'docu- 
mented. A series of reports which can be used . to estimate past 
exposure populations to specific carcinogenic o r  toxii: materials 
released from industrial o r  agricultural sources in specific impact 
areas will'be completed. A preliminary study on tree rings has been 
completed and analytical'data from neutron activation spectra of the 
rings for potential marker materials transported with toxic sub- 
stances is underway. A report will be completed showing correlation 
between. arsenic emissions from a smelter and its concentration in 
annual rings froin trees. 
Keywords: carcinogens; dosimetry; chemical effluents; ecological' 
concentration; monitoring; trees; soils; plants; animals; measuring" 
methods; quantitative.chemical analysis. 

74576 Biosynthesis of N-Nitroso Compounds from Trace Level 
Precursors. Epstein, S.S. (University of Illinois, Medical Center, Box 
4348, Chicago, IL, 60680). Project number: J775D-005. Contract: 
R805431-02. Supported by: Environmental Protection Agency, Las 
Vegas, N V  (USA). Environmental Monitoring and Support Lab. 
Funding: EPA-$ 160,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to investigate the biosynthesis of N-nitroso 
compounds (both volatile and non-volatile) from trace levels of their 
amine and' nitrosating precursors using thermal energy analyzer 
techniques.wirh frozen animal procedures. Final output will include 
assessments of rates of in-vivo biosynthesis of N-nitroso compounds 
from environmental levels of precursors; catalytic and inhibitory 
effects of different agents on the'nitrosamine biosynthesis; and ana- 
lytical methods for detecting low levels of nitrosamines. T o  date, 
data has been compiled on in-vivo nitrosation, improvements on 
nitrosamine analytical method have been completed, and in-vivo 
nitrosation from NO2 at 25 ppM has been established. 
Keywords: organic nitrogen compounds; biosynthesis; trace amounts; 
mice; environmental transport; metabolism. 

74577 Design a System for Cost-Effective Assessment of Envi- 
ronmental Carcinogens (No. 16). Behar, J.V. (EPA, Environmental 
Monitoring and Support Lab., P.O. Box 15027, Las Vegas, NV, 
89114). Project number: J775D-005. Supported by: Environmental 
Protection Agency, Las Vegas, NV (USA). Environmental Monitor- 
ing and Support Lab. Funding: EPA-$7,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The  objective is to design a monitoring network for an 
environmental carcinogen which is cost-effective. This will be ac- 
complished by applying the total environmentally integrated expo- 
sure assessment monitoring concept to the network design. The final 
output will be a report on the method of designing a cost-effective 
monitoring system and an example of its application. A workshop 
was convened to select carcinogen receptor pair. An outline of the 
screening process and monitoring system design criteria has been 
prepared. 
Keywords: carcinogens; regional analysis; economics; monitoring; 
evaluation. 

74578 Exposure Monitoring for Selected Environmental Carcino- 
gens. McFarlane, J.C. (EPA, Environmelital Monitoring and Sup- 
port Lab., Pollutant Pathways Branch, P.O. Box 15027, Las Vegas, 
NV. 891 14). Project number: J775D-007. Supported by: Environmen- 
tal Protection Agency. Las Vegas, NV (USA). Environmental Mon- 
itoring and Support Lab. Funding: EPA-$137,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives are to develop needed research techniques, 
tools, and analytical procedures for detailed pathways studies of 
carcinogenic chemicals in plant-soil system; investigate various types 

of microcosms; study binzene uptake, utili>ation and degra&ibn 'as 
a function of plant-soil'iriteractions aria nietabo1ism;'and 'reijort,.on 
techniques 'and methods "'foi studying .carcinogenid 6tie6icals' in' 
microcosms. Benzene is accumulated and metabolized by plants only 
after a period of exposure: The induction process was demonstrated" 
in four different plant types. It is related to leaf area but apparentlyi- 
does not depend on light for energy. Small exposure micrb;cosms 
were tested and found adequate for these studies. The rate of 
benzene assimilation was found to be proportional to the benzene 
concentration in the air during the induction period. This suggests 
that this phenomena may form the' basis of an exposure monitor. 
Keywords: dosimetry; doses; measuring methods; cafcinogens; bio- 
logical pathways; human,populations. , .  . .  . 

74579 Compile Existing Information Relating to Selected Car-'  
cinogen Pathways and Initiate Studies to Supply Missing Information. . 
McFarlane, J.C. (EPA, Environmental Monitoring and Supportm 
Lab., Pollutant Path\Lays Branch, P.O. Box 15027, Las Vegas, NV, 
89114). Project number: J775D-008. Supported by: Environmental 
Protection Agency, Las Vegas, NV (USA). Environmental Monitor- 
ing and Support Lab. Funding: EPA-$65,000. 
Related enerw source: general science(100) R and D categories: 
~nvironmenG1 transport land conversion of pollutants. 

- 

The.objectives are to identify environmental pathways of 
carcinogenic pollutants; determine fate of chemicals and transforma- 
tion products; from literature source and use information, select 
carcinogenic compounds for initial.studies; and conduct laboratory 
greenhouse, growth chamber, and microcosm studies on movement 
and fate of carcinogenic chemicals. A series of research reports 
describing the .environmental pathways of carcinogenic pollutants 
will be written. Initial studies with benzene show soils to be a 
probable major sink for environmental benzene. In soil it is degraded 
to C 0 2  through a series of organic acids. - .  
Keywords: data compilation; carcinogens; biological pathways; envi- 
ronmental transport. 

74580 Critical Review of Retrospective Monitoring Methods. 
Frank, C.W. (Univ. of 'Iowa, Jessup Hall, Iowa City, IA, 52240). 
Project number: J775D-010. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to provide documentation of methodologies 
for retrospective monitoring of toxic materials with a critical review 
of these methodologies. The approach is to procure an annotated 
bibliography directed toward retrospective monitoring of metal pol- 
lutants by searching relevant data bases to provide a critical review 
of such methodologies and reprints of pertinent publications. 
Keywords: toxic materials; metals; air pollution; water pollution; land 
pollution; monitoring; quantitative chemical analysis; bibliographies; 
data compilation; information needs: data base management; environ- 
ment; technology assessment; quality assurance. 

74581 Airborne Air Quality Measurements Systems Develop- 
ment. Van EE,  J. (EPA, Environmental Monitoring and Support 
Lab., P.O. Box 15027, Las Vegas, NV, 89114). Project number: 
J763A-005. Supported by: Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring and Support Lab. 
Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The objective is to design and test-fly an airborne air quality 
measurements system that can be easily moved from aircraft to 
aircraft. The  system is to be compact and lightweight as possible 
with minimum electrical power requirements, and be tailored to 
withstand the vibration and rapid temperature and pressure changes 
in aircraft. The system should reduce costs and inflexibility currently 
associated with dedicated air quality measurements aircraft. The 
approach is to develop an instrument package for measurement of 
temperature, dew point, altitude, position, ozone, particulates, and 
oxides of nitrogen which can be quickly instalied in the nose and 
cabin areas of a small twin-engine private plane. The existing air 
pollution instrument will be modified in varying degrees and minia- 
turizing electronics employed to achieve a small lightweight system. 
Keywords: air quality; aerial monitoring; systems analysis. 

, . 
74582 Environmental Radioactivity Measurements. McClendon. 
L.T. (National Bureau of Standards, Washington. DC, 20228). Proj- 
ect number: J-883A-100 004. Supported by: Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring and 
Support Lab. Funding: EPA. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objective is to assist EPA in achieving and maintaining 
an optimltm radiological monitoring program to ensure quality assur- 
ance in the measurement of environmental radioactive pollutants by 
providing measurement methodology and radioactive SRM's and/or 
calibration standards. NBS will calibrate a new series of NBS high- 
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level radioactive standards; develop radiochemical techniques re- 
quired iii"the ;source preparation and calibration of new natural, 
matrix SRM'S; construct arid develop operating procedures for an 
alpha'particle spectrometer system to be used for measuring low 
activity levels of alpha emitting radionuclide; and develop measure- 
ment methods/techniques in order to produce environmental level 
radioactivity standards. 
Keywords: radiation monitoring; calibration; optimization; standards; 
radioactivity; alpha particles. 

74583 Personal Exposure Monitors. Zielinski, W.L. (National 
Bureau of Standards, Washington, DC, 20228). Project number: J- 
884A-100 003. Supported by: Environmental Protection Agency, Las 
Vegas, NV (USA). Environmental Monitoring and Support Lab. 
Funding: EPA. 
  elated energy source: CoaI(100) R arid D categories: Pollutant 
monitoring. 

The objective is to develop principles, concepts, and actual 
devices for determining personal exposure to critical air pollutants. 
Both passive and active monitors will be developed to provide time- 
integrated exposures and short term events. The approach is to: (1) ' 
investigate a fluorimetric analytical procedure for a passive 03 
sampler; (2) evaluate promising NO2 devices; (3) evaluate the 
Palmes diffusion tube passive device for N02; (4) investigate mem- 
brane-backed diffusion devices as passive sensors for N02; (5) per- 
form literature report for toxic organic personal monitoring; (6) 
select and evaluate possible sampling heads and collection tech- 
niques for respirable particulates; and (7) select and evaluate candi- 
date sampling approaches. 
Keywords: air pollution; chronic exposure; acute exposure; air pollu- 
tion monitors; dose rates; ozone; nitrogen dioxide; particles; aerosols; 
organic compounds; personnel monitoring; monitoring; man; design; 
hydrocarbons; public health; dosemeters. 

75000 Water Quality Research Program Development. Sanders, 
W.M. (EPA, Environmental Research Lab., College Station Rd., 
Athens, GA, 30605). Project number: K609A-051. Supported by: 
Environmental Protection Agency, Athens, GA (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D. categories: 
Pollutant monitoring. 

The Associate Director for Water Quality 'Research estab- 
lishes and maintains liaison with appropriate offices within EPA and 
other organizations in order to determine the research needs in the 
area of water quality and serves as an interface in getting research 
results to users optimally. The Associate Director screens incoming 
proposals for relevance and provides expert scientific advice, consul- 
tation and assistance on matters relating to water quality to ERL 
staff, EPA officials, other federal and state agencies, foreign govern' 
ments, industries, and private organizations. 
Keywords: water quality; research programs; management; us epa; 
planning. 

75001 Development of Management Models for Stream Ecosys- 
tems. Boling, R.H. (Michigan State Univ., Soil Science Bldg., East 
Lansing, MI, 48824). Project number: K609A-403. Contract: 
R804424-01. Supported by: Environmental Protection Agency, 
Athens, GA (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objectives of this work are to develop quantitative pre- 
dictive models of woodland stream ecosystems for effective manage- 
ment programs and to develop a sufficient data base to parameterize 
the models and permit reasonable estimates of systems status from 
directly measurable stream variables. The research approach in- 
volves the modification of existing models for planning applications. 
Data required for parameter estimation will be obtained from labora- 
tory microcosm experiments, literature surveys, and field studies. 
The detailed model will be condensed to provide a planning model 
requiring a minimum of data for calibration. Submodels describing 
mercury and malathion transformation kinetics will be incorporated. 
A final report summarizing the project will be prepared and submit- 
ted, along with a documented deck of all computer programs 
developed. The final report will contain instructions describing the 
operation and input requirements of the planning model. In general, 
it appears possible to reduce a rather complex ecosystem model for 
upland streams to a more easily used management structure without 
losing too much information. 
Keywords: streams; aquatic ecosystems; mathematical models; man- 
agement; planning; data acquisition. 

75002 Small Scale Field Study for Evaluating Model Applica- 
tions. Robertson, J.K. (Department of Defense, West Point, NY, 
10996). Project number: K609A-404. Contract: D7-F086. Supported 
by: Environmental Protection Agency, Athens, GA (USA). Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological,effects of pollutants or physical disturbances. 

,.,.5..#.The purpose of this interagency agreement is to carry out a 
field,,sthdy and model analysis program to evaluate the performance 
of'mohe~s proposed for use in basin planning and to define the water 
quality status of selected water bodies on the West Point Military 
Reservation. The US Military Academy will initially collect field 
data and EPA will analyze the data. As their expertise develops in 
using models, academy personnel will also analyze field data to 
calibrate appropriate loading and water quality models. A report 
containing a description of the data collected and an evaluation of 
the hodel analysis will be prepared. An analytical chemical capabili- 
t y  has been developed at the Academy. Problems have been encoun- 
tered installing flow measurement devices. A weather station has 
been installed. 
Keywords: water quality; mathematical models; monitoring; new 
vork: military facilities: pollution control equipment. 

75003 Development of Dynamic Two-Layer Model for Stratified' 
Estuaries. Walsh, W.P. (Raytheon Co., P.O. Box 360, Portsmouth, 
RI, 02871). Project number: K609A-406. Contract: R805170-01. Sup- 
ported by: Environmental Protection Agency, Athens, GA (USA). 
Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The primary objective of the project is to develop a two-layer 
dynamic model of estuarine hydrodynamics and water quality. The 
model is to be compatible for linkage with appropriate river and 
loading models to provide a basin planning methodology in coastal 
areas. A second objective is to test the estuary model on a field data 
set to define its performance characteristics. The approach is to 
complete the development of the RAMSES hydrodynamic model 
and link it to the RECEIV-111 water quality model. In the first phase 
of this study, the hydrodynamic code will be tested, and its sensitiv- 
ity to mode parameters determined. In the second phase, the water 
quality model will be extended to two-layers and tested. In the third 
phase; the hydrodynamic and water quality models will be linked. 
Keywords: estuaries; water quality; hydrodynamics; mathematical 
models. , 

75004 Modeling for 208 Area-Wide Waste Management Planning 
in Non-Designated Areas. Chen, C.W. (Tetra Tech, Inc., 3700 Mt. 
Diablo Blvd., Lafayette, CA, 94549). Project number: K609A-407. - 
Contract: K609A-407. Supported by: Environmental Protection 
Agency, Athens, GA (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The research will develop a planning tool for water quality 
analysis in non-designated 208 planning regions. The tool will in- 
clude a model for preliminary screening to isolate problem areas of 
point and non-point wastes and evaluate information for follow-up 
detailed modeling to assess the impact of waste management alterna- 
tives. The planning model will function with a limited data base, and 
will provide high and low estimates for simulation results. The 
output will be designed for ease of interpretation by the planner. The 
non-point source data base and the loading functions developed by 
Midwest Research Institute will be used to estimate pollutant flux 
from watersheds. Rivers, estuaries, and impoundments will be ac- 
commodated as well as storm water runoff. Several approaches to 
water quality modeling and analysis are included to offset the 
potential bias of any single method. The project will be useful to 
provide prescreening for a large area and to focus on regions not 
conforming to the goals of Public Law 92-500, especially because it 
will be easily applied with a limited data base. Substantial saving in 
planning cost is expected without sacrificing accuracy in isolating 
problem areas. 
Keywords: water quality; waste management; mathematical models; 
planning. 

75005 Evaluation of Probabilistic Techniques for Modeling Pesti- 
cide Transport and Fate. Onishi, Y. (Battelle Pacific Northwest 
Labs., Richland, WA, 99352). Project number: K609A-411. Contract: 
68-03-2613. Supported by: Environmental Protection Agency, 
Athens, GA (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The goal of this project is to develop a methodology to 
predict the frequency and duration of pesticide concentrations in . 
response to variations in storm patterns, land use practices, and 
topographical characteristics of the watershed. The approach to be 
taken in this study is to link existing loading models and receiving 
water quality models that describe the transport and transformations 
of pesticides which occur throughout the sub-basin area. Appropri- 
ate statistical analysis procedures will be interfaced with the basin 
model to estimate the frequency of occurrence and the duration of a 
given concentration of pesticides in a river. A literature survey will , 

also be conducted and criteria established to insure that the exposure 
analysis is compatible with toxic effects measurements currently 
available. The results of this project will be published in a final 
report which contains instructions for the use of the methodology.. 
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Keywords: pesticides; quantity ratio; watersheds; streams; variations; 
mathematical models; stochastic processes; environmental transport; 
water quality. I ,. 
75006 Symposium and Modeling of Pollutant Transport in Re- 
ceiving Waters. Fisher, H.B. (Univ. of California, Berkeley, CA, 
94720). Project number: K609A-413. Contract: R806425. Supported 
by: Environmental Protection Agency, Athens, G A  (USA). Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective of the symposium is to review the state-of-the- 
art of mathematical and physical modeling of pollutant transport in 
rivers, lakes, reservoirs, estuaries, and near-shore coastal areas, and 
the relationship between transport and biochemical models. The 
symposium will be under the d~rection of an international scientific 
committee and is sponsored by the Committee on Fundamentals of 
the International Association for Hydraulic Research and the Com- 
mittee on Hydrologic Transport of Pollutants of the American 
Society of Civil Engineers. The scientific committee will select 12 
papers to be presented over a period of three days, allowing ade- 
quate time for detailed discussion. The proceedings will be published 
by a commercial publishing hiouse. The proceedings are expected to 
constitute a state-of-the-art presentation of modeling of hydrologic 
systems. 
Keywords: water pollution; environmental transport; mathematical 
models; rivers; lakes; water reservoirs; estuaries; coastal regions; 
planning; meetings; hydrology. 

75007 Aquatic Ecosystem Modeling Package for Minicomputers. 
Park, R.A. (Rennselaer Polytechnic Inst., 110 8th, Troy, NY, 12181). 
Project number: K609A-414-A. Contract: R806299-01. Supported by: 
Environmental Protection Agency, Athens. GA (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

An efficient, fail-safe package of environmental-specific ver- 
sions of the aquatic ecosystem model CLEANER will be developed 
to aid in the environmental management of freshwater lakes and 
reservoirs. The package will include a series of streamlined, special- 
purpose models (micro-CLEANER) programmed to run on a mini- 
computer. It will also have qn interactive input-output program to 
serve as a smart interface with other more powerful versions, such as 
MS CLEANER, permitting conversational-mode computer graph- 
ics. The aqpatic ecosystem model CLEANER is the foundation 
upon which this model will be based. The principal thrust of this 
project will be to retain the realism and generality of the model, 
while at the same time simplifying the structure and programming 
for implementation on a minicomputer. Sensitivity analysis of 
CLEANER will be used to identify those aspects of the model that 
are insensitive in a particular aquatic environment. CLEANER will 
be programmed for a minicomputer, giving special attention to 
numerical accuracy and execution time. Environment-specific ver- 
sions will be developed for several distinct types of lakes and 
reservoirs. A limited number of application-specific versions will 
demonstrate the utility cf the model. A user's manual and video tape 
presentation explaining the use of the model will be provided. 
Keywords: aquatic ecosystems; mathematical models; computers; 
lakes; water reservoirs; accuracy; cleaning; computer calculations. 

75008 Fluvial Transport of Sediments and Nutrients from Non- 
point Sources. Baker, D.B. (Heidelberg College, Tiffin, OH, 44883). 
P~oject  number: K609A-445. Contract: R805436. Supported by: Envi- 
ronmental Protection Agency, Athens, GA (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective of this study is to investigate the transport and 
processing of nutrients and sediments as they move through the 
drainage network of a large agricultural river basin. The study will 
utilize a nested set of nine stream gaging/sampling stations in the 
Sandusky River Basin in Ohio. Detailed hydrographs, sediment 
graphs and chemographs will be obtained for all storm events during 
the study period. Mass balance computations will be made for water, 
sediment and nutrients as they move through the network. The wave 
front movement of the hydrograph will be used to separate sediment 
from sheet erosion and from resuspended sediment. Nutrient mass 
balances will be used to study processing and delivery ratios along 
the river. Delivery of phosphorous from inland point sources to 
Lake Erie will also be studied as well as the extent of annual 
variability in nutrient and sediment yields from agricultural water- 
sheds. Individual watershed yield will be correlated with detailed 
land use/land capability data. 
Keywords: sediments; nutrients; environmental transport; watersheds; 
ohio; seasonal variations. 

75009 River Basin Validation of the Midwest Research Institute 
Nonpoint Calculator and Tetra Tech's Nondesignated 208 Screening 
Methodologies. Davis, M. (Midwest Research Inst.. 425 Volker 

Blvd., Kansas City, MO, 64110). Project number: K609A-472. Con- 
tract: R8063 15-01, Supported by: Environmental Protection Agency, 
Athens, GA (USA). Envirnnmental Research [.ah. hlnding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives are to test and evaluate jointly under actual 
field conditions the nonpoint source analysis methodology previous- 
ly developed by MRI and the nondesignated 208 screening method- 
ology previously developed by lerta Tech. The approach is to apply 
the methodologies to test sites in the Chesapeake Bay and the 
Sandusky River Basin. A final report on technical issues related to 
model application and analysis,of the demonstration is planned. The 
screening approach has been applied to the Sandusky River. The 
first analysis of these results has been drafted. 
Keywords: rivers; mathematical models; evaluation; chesapeake bay; 
pollution sources; water pollution. 

75010 Production, Consumption, Environmental Distribution, 
and Related Impact of Selected Toxic Pollutants. Wechsler, A. 
(Arthur D. Little, Inc., .I5 Acorn Park, Cambridge, MA, 02140). 
Project number: K609A-473. Contract: 68-01-3857. Supported by: 
Environmental Protection Agency, Athens, G A  (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and U categories: 
Pollutant measurements technology. 

The objective is to conduct a feasibility study to determine if 
automated procedures can be developed for routine analysis of the 
sources and determination of the initial environmental distribution of 
consent decree chemicals (toxics) throughout a given river basin. 
Currently used or underdeveloped mass-balance techniques for esti- 
mating the loadings and predicting the initial distribution of chemical 
pollutants within river basins will be catalogued and evaluated for 
potential automation. Data/technology gaps will be identified and 
recommendations provided for the detailed development of such an 
automated mass-balance approach (including source assessment) for 
use by OWWM and EPA regions. Future development is contigent 
upon results of this study. A feasibility study was initiated in March 
1979. Final report/recommendations are due August 1979. Scope of 
work/work plan/and plenary meetings were completed as of 1 April 
1979 .- . - .  
Keywords: toxic materials; rivers; environmental transport; distribu- 
tion; mass balance; feasibility studies; water pollution. 

75011 Extraction/Separation Techniques and Sampler Evalua- 
tion. Pope, J.D. (EPA, Environmental Research Lab., College Sta- 
tion Road, Athens, GA, 30605). Project number: K713B-103. Sup- 
ported by: Environmental Protection Agency, Athens. GA (USA). 
Environmental Research Lab. Funding: EPA-$52,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

An automatic sampler developed under another EPA con- 
tract will be evaluated in-house for utility and application. The 
predominant feature of the sampler is its utilization of accumulator 
columns. These columns, containing materials such as XAD resins or 
activated carbon, will be evaluated along with various aspects of 
solvent extraction for the extraction/concentration of organic com- 
pounds from water. Reports on (I) evaluation and application of the 
automatic sampler, and (2) accumulator columns for concentrating 
certain types or classes of organic compounds from water will be 
completed. Initial performance and utility tests of the automatic 
sampler at both laboratory and field sites have been completed. Field 
tests at municipal water and waste water treatment facilities and a 
biosphere reserve proved satisfactory for the automatic sampler 
performance. Studies are being performed to determine optimum 
sampling parameters. A report was presented on the evaluation and 
field testing of the sampler at the 1979 Pittsburgh Conference. 
Keywords: solvent extraction; samplers; performance testing; organic 
compounds; water pollution; automation; activated carbon. 

75012 Separation of Polar Compounds by Liquid Chromato- 
graphy. Haeberer, A.E. (EPA, Environmental Research Lab., Col- 
lege Station Rd., Athens, GA, 30605). Project number: K713B-104. 
Supported by: Environmental Protection Agency, Athens, GA 
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

Techniques, using high pressure liquid chromatography 
(HPLC), will be developed for the separation and analysis of polar 
organic compounds extracted from water. These types of com- 
pounds are quite prevalent in water and are not easily analyzed by 
gas liquid chromatography. Standard solutions of compounds under 
investigation will be spiked into both distilled water and municipal as 
well as industrial effluents. Extraction, separation and concentration 
of these pollutants will be carried out using neutral accumulator 
resins as well as classical shake-out techniques. The separation of 
various polar organics, e.g., nitrophenols and nitrosamines, will be 
accomplished using a variety of HPLC columns both isocratically 
and with solvent gradients. Where applicable, compounds will be 
derivatized with such reagents as dansyl chloride, NBD chloride, 
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a i d  fldGescahine to lower'their detection limits. Nitrophenols froin 
staliifaib Sblutions, municipal waste-water*and industrial effluents 
have abe:eh'isecarated ind  $quantitated using- a reverse phase O D s  
column"&ith an ammoliium acetate buffer-acetonitrile solvent 
system. Concentrations as low as 0.1 ppB and 10 ppB of a nitro- 
phenol can be determined respectively in drinking water and finished 
municipal wastewater. N-nitrosamine samples are being determined 
with a photo-conductivity detector as well as their fluorescent 
derivatives. These techniques promise lower detection limits in the 
pico-mole range. . , 
Keywords: organic compounds; chromatography; water; nitrophelioi; 
nitroso compounds; amines;"quantitative chemical analysis;*qualita- 
tive chemical analysis. a 

I .  

75013 Establish GC/FHR Techniques for .Ab Initio Identifica- 
tion of Organic Pollutants. Azarraga, L.V. (EPA, Environmental 
Research Lab., College Station Rd., Athens, GA, 30605). Project 
number: K713B-106. Supported by: Environmental Protection 
Agency. Athens, G A  (USA). Environmental Research Lab. Fund- 
ing EPA. 
Belated enkgy source:'general skience(l0i)) R and D categoriek 
Pollutant measurements technology. ' 

A report on the current status of application of the Athens 
ERL GC/FTIR system to organic pollutant idetitification will tie 
prepared. Efforts to optimize this prototype system's performance 
will continue. Features to be  improved include the light pipe dimen- 
sions, the interface between the lihht ~ i ~ e  and the interferometei, 

Keywords: organic compounds; drinking water; qualitative chemical 
analysis; quantitative chemical analysis; mass spectroscopy; gas chro- 
matography; glycols; pesticides; sewage; liquid wastes; water. . 

75016 Develop Master Analytical Scheme for Trace Organics in 
Water.' Pellizzari, E. (Research Triangle Inst., P.O. Box 12194, 
Research'Triangle Park, NC, 27709). Project number: K713B-126. 
Contract: 68-03-2704. Supported by: Environmental Protection 
Agency, Athens, G A  (USA). Environmental Research Lab. Fund- 
ing EPA. . 
Related energy source: general science(100) R and .D categories: 
Pollutant measurements technology. 
. . Accumulators, organic liquid extractants, purgehrap, and 

other techniques will'be investigated for volatile compounds. All 
m4or classes of compounds will be studied for recovery from wastes 
and clean water. A quantitation technique based on GC-MS detec- 
tion'will be developed. Finally, a recommended scheme for a com- 
plete analysis of volatile organics in water will be developed. A 
protocol for qualitative and quantitative analysis of all volatile (gas- 
chromatographable) organics in surface water, effluent, and drinking 
water will be developed. The contractor has completed a state-of- 
the-art literature review for analysis of organics in water. Including 
current information gathered from 150 people working in the area. 
Tenative plans were made for experiments to be performed in Phase 
11 to actually develop the scheme. These were presented to 80 
invited people at a conference to scrutinize the scheme. Then plans 
were.modified and completed. Experimental work is now in prog- 

and the software for computerized aata'cb~~ection and manipulation. ress. 
A state-of-the-art chromatograph and current spectrometer hard- Keywords: trace amounts; organic compounds; surface waters; drink- 
ware be incorporated into the F T ~ R  system and ~h~~ ing water; liquid wastes; qualitative chemical analysis; quantitative 

far, system sensitivity. has been increased three ordeis of magnitude chemical-analysis;.water. . . . 
by proper selection of light pipe dimensions. This EPA improvement 75017 ~l~~~~~~ M~~~~~~~~~~ L ~ ~ ~ ,  J,M, (EPA, ~ ~ ; i ~ ~ ~ ~ ~ ~ ~ ~ l  
is now standard in commercial instruments. Magnetic tape. data Research Lab., College Station Road, Athens, GA. 30605). Project 
collection software has bee'n'written and implemented resulting in number: ~ 7 1 3 ~ - 1 2 7 ,  supported by: ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ l  protection 
twice the speed of previous Programs. Data base search Program and Aeencv. Athens. GA (USA). Environmental Research Lab. Fund- 
reconstruction of chromatogram from interferometr~c data have ini: E+k-$40,k,  

\ r 

been implemented on the GC-FT-IR system. Related energy source: general science(100) R and D categories: 
Keywords: interferometry; gas chromatography; organic compounds; po)lutant measurements technology. 
water pollution; interferometers; design; chemical analysis; water. This project will develop an analytical method, based on best 

7501'4 Develop Master Analytical scheme for Trace Organics in 
Water. Pellizzari, E. (Research Triangle Inst., P.O. Box 12194, 
Research Triangle Park, NC, 17709). Project number: K713B-l l I. 
Contract: 68-03-2704. Supported by: Environmental Protection 
Agency, Athens, G A  (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

Accumulators, organic liquid extractants, purge/trap, and 
other techniques will be investigated for volatile compounds. All 
major classes of compounds will be studied for recovery from wastes 
and clean water. A quantitation technique based on GC-MS detec- 
tion will be developed. Finally, a recommended scheme for a com- 
plete analysis of volatile organics in water will be developed. Final 
output will include a protocol for qualitative and quantitative analy- 
sis of all volatile (gas-chromatographable) organics in surface water, 
effluent, and drinking water. The contractor has completed a state- 
of-the-art literature review for analysis of organics in water, includ- 
ing current information gathered from 150 people working in the 
area. Tentative plans were made for experiments to be performed in 
Phase I1 to actually develop the scheme. These were presented to 80 
invited people at a conference to scrutinize the scheme. Then plans 
were modified and completed. Experimental work is now in prog- 
ress. 
Keywords: trace amounts; organic compounds; drinking water; quan- 
titative chemical analysis; gas chromatography; mass spectroscopy; 
qualitative chemical analysis; surface waters; liquid wastes; water. 

75015 Ab Initio Identification of Organic Compounds in Water. 
Garrison. A.W. (EPA, Environmental Research Lab., College Sta- 
tion Rd., Athens, GA, 30605). Project number: K713B-113. Support- 
ed by: Environmental Protection Agency, Athens, G A  (USA). Envi- 
ronmental Research Lab:Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

A delineation of analytical procedures for organic pollutant 
identification will be prepared. Based on each technique's probability 
of providing compound identifications, the protocol developed in 
this task will provide a plan for the most efficient use of available 
analytical instruments and personnel. Unidentified compounds from 
a broad variety of sources will be identified to establish the utility of 
various spectral information. Although no formal procedures have. 
been developed, advanced analytical techniques (chemical ionization 
MS, high resolution MS, GC-IR) have been used to identify several 
ab initio compounds: ethylene glycol dinitrate (a suspect nitros- 
amine) in drinking water, alachlor (a pesticide) in drinking water, 
clofibrate in municipal sewage, and several other compounds in 
drinking water and industrial effluents. 

current technology, for determining the asbestos fiber content and 
size distribution in water. After developing and publishing an interim 
method, new and improved techniques will be established. Methods 
will be developed for physical and chemical characterization of 
particulates. An interim asbestos method, based upon state-of-the-art, 
was published after applying this method on a variety of different 
water sources; the interim method has been revised and will be 
published as an EPA report. 
Keywords: electron microscopy; technology assessment; asbestos; 
water; aerosols; particles. 

75018 Gas-Chromatography Fourier Transform Infrared . (GC/ 
FTIR) Data Base. Noone, M.M. (Block Engineering, Inc.. Sadtler 
Research Labs., 3316 Spring Garden St., Philadelphia, PA, 19104). 
Project number: K713B-144. Contract: 68-03-265 1. Supported by: 
Environmental Protection Agency, Athens, GA .(USA). Environ- 
mental Research' Lab. Funding: EPA-$6,000. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is the generation of a computer-readable data 
base of 3300 GC/FTIR reference spectra for use in the chemical 
identification of unknown compounds. Vapor phase spectra will be 
collected using GC/FTIR spectrometer system. The spectra data 
will conform with the Coblentz Society's criteria for GClR spectra. 
Background and sample interferograms and spectra as well as the 
absorbance spectra will be stored in a 800 BPI, 9-track magnetic tape 
according to the Coblentz magnetic tape format. The first set of 1000 
spectra was delivered on schedule. The collection and editing of the 
next set of 1300 spectra was completed, and hard copy of the spectra 
is being made. 
Keywords: gas chromatography; infrared spectra; inventories; pollu- 
tion; toxicity; chemical effluents; fourier transformation. 

75019 Development of Chemical Ionization Mass Spectrometry 
for the Analysis of Aromatic Hydrocarbons, Phenols, and Amines in 
Water. Hunt, D. (Univ. of Virginia, Garrett Hall; Charlottesville. 
VA, 22903). Project number: K713B-146. Contract: 8805790. Sup- 
ported by: Environmental Protection Agency, Athens, G A  (USA). 
Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The goal of this research is the development of novel ioniza- 
tion methods for the analysis of polyaromatic hydrocarbons 
(PAH's), phenols, and amines in complex environmental samples by 
chemical ionization mass spectrometry. Preliminary results indicated 
that use of an oxygen/hydrogen mixture as a reagent gas in combina- 
tion with pulsed positive ion--negative ion chemical ionization mass 
spectrometry (PPINICIMS) will afford only molecular ions on the 
positive ion trace and extensive structural information on thelnega- 
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tive ion trace for PAH's in complex mixtures. Differentiation of 
many isomeric PAH's, phenols, and aliphatic or aromatic sulfur 
compounds without prior separation should also be possible with this 
methodology. Use of a derivatization procedure combined with GC- 
electron capture negative ion CIMS will be evaluated for the detec- 
tion and quantitation of phenols and amines at the Femtogram level 
in environmental samples. 
Keywords: polycyclic aromatic hydrocarbons; phenols; amines; envi- 
ronmental materials; quantitative chemical analysis; ionization; mass 
spectroscopy; water; gas chromatography. 

75020 Organic Compounds in Water: a GC/MS Study. Hites, R. 
(Massachusetts Inst. of Tech., 77 Massachusetts Ave., Cambridge, 
MA, 02 139). Project number: K713B- 152. Contract: R806350. Sup- 
ported by: Environmental Protection Agency, Athens, G A  (USA). 
Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective of this two-year grant is a feasibility study of 
analyzing organic compounds in rivers and defining the source of 
the compounds. The approach used will basically be that of gas 
chromatogrdphy/mass spectrometry (GUMS) combined with 
sample clean-up using high pressure liquid chromatography. Where 
required, other analytical techniques will be utilized for ab initio 
identification. It can also serve as a mechanism for training EPA 
personnel. 
Keywords: organic compounds; rivers; chemical analysis; gas chro- 
matography; mass spectroscopy; liquid column chromatography; 
feasibility studies; water. 

75021 Analysis of Organics on Sediments. Ellington, J. (EPA, 
Environmental Research Lab., College Station Rd., Athens, GA, 
30605). Project number: K713B-154. Supported by: Environmental 
Protection Agency, Athens, G A  (USA). Environmental Research 
Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objective is to develop analytical methods for organic 
compounds adsorbed on sediments. Liquid extraction and accumula- 
tor columns will be studied as means of extraction/concentration of 
organic compounds adsorbed on sediments. Extraction clean-up 
techniques will be developed as necessary. Separation of organics 
will be by G C  for volatile compounds; later, liquid chromatography 
will be used for separation of non-volatiles. Identification of separat- 
ed components will be by spectral fingerprinting using GC-MS, LC- 
MS, or GC-FTIR. Work under this task will later be expanded to 
include soils and sludges. Apparatus has been obtained and tested for 
analysis of purgeable organics on sediments by the VOA purge/trap 
method and by the Grob closed-loop stripping method and for 
solvent extractable organics by use of the polytron homogenizer. 
Keywords: sediments; organic compounds; extraction; quantitative 
chemical analysis; gas chromatography; mass spectroscopy; liquid 
column chromatography; interferometry. 

75022 Impacts of Sediments and Nutrients on Biological Re- 
sources in Surface Waters of the United States. Golley, F.B. (Univer- 
sity of Georgia, Inst. of Ecology, Athens, GA, 30601). Project 
number: K609A-309. Contract: R804868-02. Supported by: Environ- 
mental Protection Agency, Athens, GA (USA). Environmental Re- 
search Lab. Funding: EPA-$2,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objectives of this study are to assess the state of knowl- 
edge on impacts of sediments and nutrients on biota in surface waters 
of the United States, to indicate gaps in that knowledge, and to 
suggest research for the future. This will be accomplished by prepar- 
ing a set of review papers and then using hierarchical modeling with 
matrices to identify missing information in particular areas. The final 
output will be a report on the state of knowledge on impacts of 
sediments and nutrients on biota in surface waters of the United 
States with suggestions for research to fill in gaps in that knowledge. 
A review paper has been completed entitled Impact of Sedimenta- 
tion on Aquatic Biota: Review of Literature Surveyed. 
Keywords: sediments; nutrients; surface waters; usa; biological ef- 
fects; aquatic ecosystems; biological models. 

75023 Modeling Transport and Behavior of Pesticides and Other 
Toxic Organic Materials in Aquatic Environments. Park, R.A. (Rens- 
selaer Polytechnic Inst., Troy, NY, 12181). Project number: K760C- 
310. Contract: R804820. Supported by: Environmental Protection 
Agency, Athens, GA (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The research objective is the formulation, computer imple- 
mentation, and testing of a detailed, time-varying model of the 
behavior of organic toxicants in aquatic ecosystems. Emphasis is 
placed on the generation of maximum feasible physical and biologi- 
cal detail, to give broad applicability and discrimination among 

many possible target organisms. Functional descriptions of the proc- 
esses affecting toxicant behavior are generated from literature infor- 
mation, corroborated and/or modified via bench-scale la6oratory 
studies, and linked to an existing aquatic ecosystem model (CLEAN- 
ER). This model (PEST) and a coarse-resolution steady-state model 
(an EXAMS model) will be validated against the results of field 
studies conducted under other auspices. A submodel for bioaccumu- 
lation in fishes has been completed and validated. Many of the 
process equations have been implemented in preliminary form, and 
PEST has been successfully linked to CLEANER. 
Keywords: toxic materials; environmental transport; aquatic ecosys- 
tems; biological accumulation; mathematical models. 

75024 Microcosm Matrix as a Test System for Pollutants: An 
Appraisal Using a Toxic Substance. Odum, E.P. (University of Geor- 
gia, Institute of Ecology, Athens, GA, 30601). Project number: 
K760B-342. Contract: R805860-01. Supported by: Environmental 
Protection Agency,. Athens, G A  (USA). Environmental Research 
Lab. Funding: EPA-$64,000. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

A holistic approach will be used to assess the effects of a toxic 
substance on ecological processes in freshwater laboratory micro- 
cosms. Two factorial experimental designs will be used: (1) a 4 x 4 
matrix of static microcosms will be treated with nutrient and pollut- 
ant concentrations along two gradients; and (2) a 3 x 4 matrix of 
flow-through microcosms will be treated with sediment density and 
pollutant concentrations along two gradients. Several variables will 
be measured in the microcosms to describe the state of the systems at 
discrete points in time in terms of three integrative system param- 
eters in total metabolic activity (energy flow), structural complexity, 
and nutrient flux. Data from both experiments will be used to 
evaluate the usefulness of microcosm matrices as test systems for 
potential environmental contaminants. The final output will be a 
report evaluating the usefulness of microcosm matrices as test sys- 
tems for potential environmental contaminants. Static tests of nutri- 
ent--Cd interactions have been completed, and a report is available 
as a University of Georgia M.S. thesis. Planning for the.second and 
final phase of the survey has been completed. 
Keywords: toxic materials; aquatic ecosystems; biological models; 
cadmium; toxicity. 

75025 Development and Characterization of Laboratory Model 
Ecosystems for Evaluating Toxic Substances, Fate and Effect. Brock- 
way, D.L. (EPA, Environmental Research Lab., Environmental 
Systems Branch, College Station Road, Athens, GA, 30605). Project 
number: K760C-375. Supported by: Environmental Protection 
Agency, Athens, GA (USA). Environmental Research Lab. Fund- 
ing: EPA-$115,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives are to develop and evaluate microcosms as 
research tools and as screening tools for use in assessing potential 
environmental transport and distribution of trace pollutants. Con- 
tinuous-flow and static aquatic microcosms with variations in biotic 
and abiotic structure will be set up to evaluate the influence of these 
factors on microcosm stability and replicability. Evaluative models 
will be developed and tested based on results from these systems. 
The final output of this work will be an evaluative model for 
predicting the concentrations of toxic substances in environmental 
compartments. These naturally-derived, self-developed laboratory 
ecosystems are at least as replicable as other microecosystems and 
are suitable for use in the development and testing of models. All 
experiments but one on methoxychlor have been completed. The 
data are being analyzed and a report is in preparation. The final test 
of methoxychlor in a new design of microcosm is in progress. 
Keywords: toxic materials; environmental transport; biological accu- 
mulation; aquatic ecosystems; translocation; biological models; water 
pollution. 

75026 Development of Methodology to Estimate Human Expo- 
sure in Toxic Substances by Drinking Water. Hedden, K.F. (EPA, 
En,vironmental Research Lab., College Station Rd., Athens, GA, 
30605). Project number: K760C-468. Supported by: Environmental 
Protection Agency, Athens, GA (USA). Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to develop a methodology of exposure 
analysis of a population at risk through the water route. The ap- 
proach is to develop a model to follow the transport, transformation 
and fate of toxics within the water treatment process and distribution 
systems to the consumer. This will be interfaced with EXAMS and a 
loading model to predict exposure of a population at risk. This can 
later be interfaced with other media inputs for a total exposure 
analysis for humans. 
Keywords: water pollution; aquatic ecosystems; water treatment; 
human populations; risk assessment; toxic materials; environmental 
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trahspi~iil drihking wat'er~'6iological effects; toxicity; environmental Related energy source: conservation(100) R and D categories: Physi- 
expOiu;;:ijai~&ay, ,.m:n . cal/chemical mechanisms of pollutant interactions. 
' - >: . ,c-!l*, 2 . 1 1'4 ' 

75027 2'' Energy Model and Analysis of a Cadmium Stream with a 
Study Correlating Embodied Energy and Toxicity Effect. Odum, H.T. 
(State Univ. System of Florida, Gainesville, FL,  32611). Project 
number: K760C-303. Contract: R806080. Supported by: Environmen- 
tal Protection Agency, Athens, G A  (USA). Environmental Research 
Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants: 

This is a proposal to use concepts of energy models to 
evaluate the role of toxic pollutants in aquatic ecosystems. Using the 
cadmium stream studies done at the Savannah River Plant as a 
specific 'example, the'role of the pollutant will be simulated including 
its'fate and its effect, directly on components and indirectly through 
changes'in upper food chains. Energy analysis will be performed on 
the model determining the energy embodied in pathways, in the 
toxic substance, and in the effects. Using data from studies, a test will 
be made of the hypothesis that energy effect in adapted systems is 
proportional to the energy embodied in a pollutant. Also some 
calculations will be made on Silver Springs because of the data base 
as a natural system control. The possible correlation of sensitivity of 
an ecosystem's component to its embodied energy will be correlated. 
Preliminary computations of embodied and effects energies of Cd 
agree to a factor 4. First round of effects simulations are completed. 
Keywords: toxic materials; aquatic ecosystems; environmental trans- 

, port; food chains; mathematical models; energy models; cadmium; 
environmental exposure pathway. 

75028 Comprehensive Assessment of Organics in Drinking 
Water. Bombough, K.J: (Radian Corp., 8500 Shoal Creek Blvd., 
Ausiin, TX, 78766). Project number: K770B-015. Contract: 68-01- 
2529. Supported by: Environmental Protection Agency, Ath:ns, G A  
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The bulk of organic material in drinking water and source 
water is not amenable to analysis by presently used gas or  liquid 
chromatographic techniques. An analytical protocol is being devel- 
oped to  characterize these materials, particularly the non-volatile 
~ o l a r  substances that comprise a maior portion of organics in water. 
~ e k h n i q u e s  are being de;eloped t d  exiract, concentrate, and frac- 
tionate these organics with a minimum of loss and alteration of 
chemical structure. Fractions will be characterized by molecular 
weight, functional groups, etc. Specific non-volatile compounds will 
be identified whenever possible. Final output includes a report 
giving the distribution of organics in drinking water and water 
supplies according to volatility/molecular weight classes, along with 
the analysis of non-volatile organic substances that are not detected 
by routine methodology. 'An analytical protocol has been developed 
to fractionate the non-volatile organics in water. It has been tested 
with a mixture of selected organics and will be refined during the 
characterization of raw and finished drinking water from the New 
Orleans municipal water system., 
Kexwords: drinking water; organic compounds; separation processes; 
chemical a,nalysis; volatility; purification; water pollution; monitor- 
ing. 

75029 Sorption Processes in Soils and Water. Means, J. (Univ. of 
Illinois, Urbana, IL, 61801). Project number: K617B-207. Supported 
by:-Environmental Protection Agency, Athens, G A  (USA). Envi- 
ronmental Research Lab. Funding: EPA-$95,000. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

. T h e  objective of this project is to identify key sorbate-sorbent 
properties which control pollutant sorption (kinetic hnd equilibrium) 
to natural sediments. Empirical methods of predicting sorption con- 
stants are emphasized. The  final output will be a set of predictive 
equations for sorption (kinetic and equilibrium) for organic pollut- 
ants in any sediment/water system. The  predictive equations (kinetic 
and equilibrium) will be tested on field samples; bottom sediments 
containing pollutanis will be resuspended and the pollutant release 
dynamics and equilibrium distribution compared with empirical pre- 
dictions. T o  date, sediment/water equilibrium partition coeficients 
for hydrophobic pollutants were empirically related to octanol/ 
water partition coefficients of the sorbate and to the particle size 
distribution and organic carbon content of the sediment. 
Keywords: soils; water; sorptive properties; hydrocarbons; environ- 
mental transport; mathematical models; plumes; water pollution; 
land pollution. 

75030 Interactions of Metal Ions with Organic Ligands in Natu- 
ral Waters. Natusch, D.F. (Colorado State University, Department 
of Chemistry, Fort Collins, CO, 80523). Project number: K617B-214. 
Contract: R805183. Supported by: Environmental Protection 
Agency, Athens, G A  (USA). Environmental Research Lab. Fund- 
ing: EPA-$64,000. 

'"' The general objectives of this investigation are to develop 
methods for the characterization of the binding of metals by organic 
ligands common in natural waters and to apply these methods to the 
determination of metal binding parameters. Specific aims include: (1) 
development of methods for direct sensing of metal species; (2) 
isolation and characterization of metal--1igand complexes; and (3) 
measurement of pertinent metal binding parameters for common 
organic ligands. The approach includes development of electro- 
chGmical, -spectrochemical, chromatographic, a d  chemical treat- 
ment procedures to be used in combination for the characterization 
of metal--organic species. As the procedures evolve they are being 
used to study both real and simulated natural water systems. Final 
outputs will include a data set of stability constants for key metal-- 
organic complexes and a mathematical treatment relating these pa- 
rameters which is designed to aid in evaluating the relative impor- 
tance of metal--organic interactions in natural waters. Progress to 
date has centered on development of several new analytical method- 
ologies necessary for measuring the desired binding constants. These 
include a ring-disc electrode system for direct metal analysis, a rapid 
separation and analysis method for mercury, and a modified Flor- 
ence and Batley metal speciation scheme. 
Keywords: water pollution; chemical bonds; surface waters; ligands; 
organic compounds; hydrocarbons; metals. 

75031 Analytical Support for Field Studies of Watershed and 
Basin Scale Models. Payne, W.R. (EPA, Environmental Research 
Lab., Environmental Systems Branch, College Station Road, 
Athens, GA,  30605). Project number: K770B-352. Supported by: 
Environmental Protection Agency, Athens, G A  (USA). Environ- 
mental Research Lab. Funding: EPA-$50,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The  objective is to provide analytical support for pesticide 
analysis for Iowa State University and paraquat analysis for the 
Chesapeake Bay Center for Environmental Studies. These data will 
be used for further verification of the agricultural runoff manage- 
ment model in the coastal plain and corn belt regions. 
Keywords: water quality; pesticides; water pollution; management; 
monitoring; quantitative chemical analysis; ecological concentration; 
aericulture: runoff: health hazards: environmental imoacts. 

75032 Effectiveness of Vegetation Buffer Strips for Controlling 
Sediment and Other Waste Pollutants from Disturbed Watersheds. 
Simons, D.B. (Colorado. State Univ., Fort Collins, CO, 80523). 
Project number: K770B-427. Contract: R805457-01. Supported by: 
Environmental Protection Agency, Athens, G A  (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurelllellts tech~lology. 

The  primary objective of this study is to develop a method- 
ology for evaluating the effectiveness of vegetation buffer strips for 
controlling sediment and other major water pollutants such as nitro- 
gen and phosphorus. This methodology will be developed consider- 
ing the physical significance of the governing processes which 
dominate the hydrologic, hydraulic, and vegetative aspects of the 
buffer zone. The  design of the buffer strip will determine the size of 
zone, shape of zone, and type of vegetation in the buffer strip. This 
determination would be independent of the land use in other parts of 
the watershed. The hydrologic analysis will consider type, duration, 
intensity and recurrence interval of storms, infiltration rate, waters, 
sediment runoff, and the distribution of other major pollutants in the 
watershed. The  hydraulic analysis will consider the rate of surface 
runoff, resistance to flow, sediment trapping efficiency, sediment and 
other major pollutants' resistance time, channelization from the 
upstream, and progressive head cut from the downstream end of the 
strip. The  hydrologic and hydraulic response o f  the buffer strip is 
dependent on the geometry of the watershed. A range of conditions 
from flat land, intermediate land, and steep land will be investigated. 
The  vegetation analysis will consider the type, height, density, 
stiffness, and natural and flow-induced vibration frequency of the 
vegetative cover. An engineering analysis of the sediment control 
efficacy will be made initially and documented in an interim report. 
Finally, design criteria including the developed methodology will be 
published. A detailed literature review and theoretical analysis of the 
effectiveness of buffer strips has been completed. The  literature 
review draft final report is currently under review; the second report 
on the analysis is being typed. Sediments, nutrients, and temperature 
were evaluated. 
Keywords: water pollution control; nitrogen; phosphorus; hydrology; 
diffusion barriers; watersheds; plants; sediments;, evaluation; diffu- 
sion; water pollution. 

75033 Simulation of Nitrogen Movement and Transformation in 
the Root Zone. Davidson, J.M. (University of Florida, Dept.' of Soil 
Science, Gainesville, FL,  3261 1). Project number: K617A-440. Con- 
tract: R803607-03. Supported by: Environmental Protection Agency, 
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Athens, G A  (USA). Environmental Rtsearch Lab. Funding: EPA?' 
w,m. ' I S W  
Related energy source: general science(100) R and D categori&: 
Environmental transport and conversion of pollutants. 

The objectives include development and testing of a math- 
ematical model to describe movement and transformation of nitro- 
gen in soil's. S atial variability of selected soil physical and chemical 
proprties wie be evaluated for influence on the precision with 
whlch nitrogen distribution and movement can be predicted and 
measured in the field. Several sources of existing data will be utilized 
to test and evaluate the model. The first phase of this project was 
completed in March 1977. The roject was extended two additional 
years to develop and evaluate p!osphorus trans ort and transforma- 
tion as well as organic nitrogen submodels. % addition, a two- 
dimensional model for water, nitrogen, and phosphorus movement 
to tile drains will be developed and evaluated. The nitrogen model is 
being expanded to include soil denitrification processes in the pres- 
ence of animal manure as well as for fallow and row crop produc- 
tion. t 

Keywords: nitrogen; root absorption; environmental transport; bio- 
logical pathways; biochemical reaction kinetics. 

75034 Chemical Processes. Zepp, R.G. (EPA, Office of Re- 
search and Development, Environmental Research Lab., College 
Station Road, Athens, GA, 30605). Project number: K609A-202. 
Supported by: Environmental Protection Agency, Athens, G A  
(USA). Environmental Research Lab. Funding: EPA-$139,000. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to develop techniques for using laboratory 
data to predict rates and products of nonbiolo ical transformations 
of toxic substances in aquatic environments. dathematical descrip 
tions of the processes are developed that can be used in computer 
models to compute rates as a function of quantifiable properties of 
both the pollutant (e.g., its hydrolysis rate constant) and the environ- 
ment (e.g., sunlight intensity, pH, sediment load). Present research 
includes studies of photosensitized reaction, oxidation, and effects of 
sediments upon photolysis and hydrolysis. The role of humic acid, 
fulvic acid, and alkae in photosensitized reactions is being examined. 
The photosensitizln ability of humic acid from various sources is 
being examined to gelp define appropriate model photosensitizers. 
Surfacecatalyzed reactions of pollutants on sediments from natural 
water bodies are also being studied. Model compounds are being 
employed to learn more about photosensitized reactions involving 
energy transfer and charge transfer. Results indicate that general 
base catalysis is an important determinant of the reaction rates of 
pollutants on sediments and that humic materials play an important 
role in photosensitized reactions of pollutants in freshwaters. 
Keywords: aquatic ecosystems; photolysis; photosensitivity; water 
pollution; hydrolysis; sediments; mathematical models; photochemis- 
try; environmental transport. 

75035 Prediction of Microbial Transformations of Toxic Sub- 
stances in Natural Waters and Sediments. Paris, D.E. (EPA, Environ- 
mental Research Lab., College Station Road, Athens, GA, 30605). 
Project number: K775B-212. Sunwrted bv: Environmental Protection 
~ ~ ; n c ~ ,  Athens, GA (USA). ~nvironmental Research Lab. Fund- 
hg: EPA-$142,000. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

Laboratory rate constants for microbial transformation of 
several toxic substances will be evaluated for their reliability in 
predicting the fate of these chemicals in natural systems. Microbial 
transformation rates will be measured in a variety of natural waters 
and sediments for comparison with laboratory rates. Transforma- 
tions will be investigated relevant to the percentage of total micro- 
bial population active in degrading pollutants, products of degrada- 
tion, and definition of procedures describing the kinetics of toxic 
substances in natural systems. 

- 

Keywords: water resources; ground water; sediments; biodegrada- 
tion; microorganisms; metabolism; biochemical reaction kinetics; 
toxic materials; water pollution. 

75036 Toxic Substances Model for EXAMS. Bums, L.A. (EPA, 
Environmental Research Lab., College Station Rd., Athens, GA, 
30605). Project number: K775B-314. Supported by: Environmental 
Protection Agency, Athens, G A  (USA). Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is the development and validation of a comput- 
erized model for predicting exposure, fate, and persistence of toxic 
organic chemicals in aquatic ecosytems. The model will evaluate the 
combined implications of exogenous loadings, transport (internal 
movement and export), and in-situ transformation processes (chemi- 
cal and:biological) in a series of archetypal aquatic environments. 
EXAMS is a system for the logical derivation of the behavior of 
toxicants iii the environment from laboratory bench-scale informa- 
tion (chemical rate constants, solubility, partition coefficients, ther- 
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modynamic constants, .etc:), and for the analysis and :synthesis of 
behavioral charactenst~cs in'a form of direct use in thetregulatory 
process. The approach to this task involves the use of. relatively 
wellcorroborated unit descri tions of environmental and chemical ' 

phenomena in the context o f a n  interactive computer system that 
assembles the unit processes into an ecosystem-level description of 
toxicant behavior. The assembled information comprises a predictive- 
model; the forecasts of the model can be validated and can be 
analyzed to give an indication of the probable ambient concentra-' 
tion, net degradation, persistence, etc:, of s given toxicant. 
Keywords: toxic materials; organic compounds; a uatic ecosystems; 
mathematical models; environmental transport; ciemical reactions; 
biochemical reaction kinetics; ecological concentration; solubility; 
thermodynamics. 

75037 Toxic Substances Evaluative Models. Lassiter, R.R. 
(EPA, Environmental Research Lab., College Station Rd., Athens, 
GA, 30605). Project number: K775B-315. Supported by: Environmen- 
tal Protection Agency, Athens, GA (USA). Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objectives of the project are to develop and test evalua- 
tive models for toxic substances. The project has three facets: (1) the 
working evaluative model must be constructed; (2) the capability of 
the model must be tested with controlled microcosm-type studies; 
and (3) the reliability of the evaluative modeling approach must be 
tested in the field. The work is in progress for carrying out the 
production of the evaluative model. The first replicate test experi- 
ment with methyl parathion has been completed. 
Keywords: toxic materials; mathematical models; evaluation; parath- 
ion; toxicity. 

75038 Investigate Feasibility of LC/MS for Identification of 
Non-Volatile Pollutants. Futrell, J. (University of Utah, Dept. of 
Chemistry, 1400 East 2nd Street, Salt Lake City, UT, 841 12). Project 
number: K614D-108. Contract: R804335. Supported by: Environmen- 
tal Protection Agency, Athens, GA (USA). Environmental Research 
Lab. Funding: EPA-$6,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The most effective system for identification of organic pollut- 
ants in environmental water samples is the as chromatograph/mass 
spectrometer. Volatility considerations witf this system limit it to 
compounds that have a significant volatility. These compounds 
account for only about 1/5 of the total organic carbon in many 
water samples. This task will combine the separating capability of 
high pressure liquid chromatography (LC) with the identification 
capability of m& s ectrometry io-provide a system capable of 
identifying non-volati4k organics by means of their mass sDectra. The 
combinat& of a dense g& chromatograph and a mass spectrometer 
has potential; however, temperature control requirements are severe 
and will probably limit the application. The feasibility of ultrasonic 
nebulization of a liquid chromatographic emuent into a mass spec- 
trometer with good efficiency has been demonstrated for naphtha- 
lene. 
Keywords: feasibility studies; gas chromatography; mass spectros- 
copy; water pollution; organic compounds; carbon com ounds; vola- 
tility; quantitative chemical analysis; monitoring; naphtpalene; moni- 
toring. 

75039 Identification of Non-Volatile Organic Compounds 
Formed During Water Chlorination. Glaze, W.H. wor th  Texas State 
Univ., North Texas Station, Box 13707, Denton, TX, 76203). Project 
number: K824D-134. Contract: R805822-01. Supported by: Environ- 
mental Protection Agency, Athens, GA (USA). Environmental Re- 
search Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective of this project is to determine under what 
conditions and to what extent new organic compounds are produced 
by the chlorination of natural waters, municipal and industrial 
wastewaters, and other special waste products such as septages and 
sludges. The principal focus will be in the examination of higher 
molecular weight species and other non-volatile compounds which 
are not amenable to analysis by gas chromatography. Particular 
attention will be given to the following elements of the project: (1) 
development of a generalized scheme for the separation of non- 
volatile solutes in these types of water according to molecular size, 
polarity, and chemical class (if possible); (2) spectroscopic examina- 
tion (MS, ir, uv, NMR, etc.) of these fractionated solutes to deter- 
mine their chemical composition and molecular architecture; and (3) 
development of reliable and efficient HPLC methods for the separa- 
tion and analysis of the non-volatile species in water according to 
molecular class. Methods have been developed for measurement of 
total organic halogen in municipal wastewaters. GC-MS techniques 
have been applied to the identification of about 50 chlorinated 
organics formed during chlorine treatment of municipal 
wastewaters. A protocol has been projected for use in investigating 
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the chemical effects of chlorination on non-volatile organics in 
water.~,Chlorination experiments have been performed to show the 
formation potential for chlorinated organic compounds, using bio: 
logically treated municipal wastewater. 
Keywords: organic compounds; drinking water; waste water; chlorin- 
ation; separation processes; chemical analysis. 

75040 Study of the Mechanism and Rates of Volatization of 
Contaminants from Water Boples. MacKay, D. (Univ. of Toronto, 92 
College St., Toronto, Ontano M5S 1B2). Project number: K824D- 
206. Contract: K805150. Supported by: Environmental Protection 
Agency, Athens, G A  (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of the project is to develop a deeper quantita- 
tive understanding of the processes by which some environmental 
contaminants volatilize from water bodies to the atmosphere. The 
final result will be a predictive equation for volatilization from 
natural waters. Accomplishments to date include: (1) method devel- 
oped for measurement of Henry's law constants (H); (2) measure- 
ment of H for a series of hydrophobic pollutants; (3) determination 
of electrolyte effects of H; and (4) determination of the effect of 
wind speed on the liquid phase mass transfer rates for hydrophobic 

Ilutants. Pollutant solubilities in aqueous solutions of electroytes 
ave been determined. Pollutant sorption on sediments has been P 

introduced into predictive volatilization equations. 
Keywords: water pollution; volatility; mathematical models; mass 
transfer. 

75041 Microbial Conversion of Deleterious Molecules: Kinetic 
' Models for Aquatic Environments. Ollis, D.F. (Princeton Univ., Box 

430, Princeton, NJ, 08540). Project numbec K824D-213. Contract: 
R806208. Supported by: Environmental Protection Agency, Athens, 
G A  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general sclence(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective of this project is to develop a simple but 
general kinetic framework which describes microbial degradation 
trace deleterious molecules when introduced into otherwise normal 
aquatic environments. Chemostat operation at low dilution rates 
using natural, unenriched mixed populations will provide data for 
determining kinetic model parameters. Trace quantities of molecules 
typifying various pollutants (e.g., phenols, pesticides, etc.) will be 
introduced in a sterile feed to multiple chemostat arrangements. The 
model developed will include accounting for the major phenomena 
reported to date in the literature. The necessary equipment (chemos- 
tat, gas liquid chromatograph, etc.) has been obtained for these 
studies. Laboratory studies will begin in April. Literature review on 
biodegradation kinetics is in progress. 
Keywords: phenols; pesticides; microorganisms; biodegradation; gas 
chromatography; biochemical reaclioir kinetics; mathematical 
models. 

75042 Third Symposium un Aquatic Pollutants. Deem, D.R. 
(American Inst. of Biological Sciences, 1404 Wilson Blvd., Arling- 
ton, VA, 22209). Project number: K824D-217. Contract: R806666. 
Supported by: Environmental Protection Agency, Athens, GA 
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

A symposium on the identification and transformation of 
aquatic pollutants will be held October 15-17, 1979, at Jekyli 
Island, GA. The theme of the meeting will closely parallel those of 
previous such conferences (Athens, G A  1974; Amsterdam, The 
Netherlands, 1977). These are: (A) the identification of aquatic 
pollutants, including techniques of extraction and separation from 
the aquatic environment and application of advanced analytical 
instrumentation of the analysis of pollutants; and (B) the transforma- 
tion of pollutants to the aquatic ecosystem by microbial, chemical, 
and photolytic action. Approximately 20 to 25 speakers will partici- 
pate in the technical sessions. In addition to the invited papers, 
poster sessions will also be conducted. It is estimated that about 300 
scientists from industry, government, and academia will attend the 
conference. Adequate time is planned for audience participation and 
discussion with the s eakers. 
Keywords: water polrution; meetings; separation processes; chemical 
analysis; biodegradation; weathering; photochemical reactions. 

7504'3 Fate and Biological Effects of Polycyclic Aromatic Hydro- 
carbons in Aquatic Stream. Giesy, J.P. (DOE, P.O. Box A, Drawer 
E, Aiken, SC, 29801). Project number: K832B-385. Contract: DB- 
X0290. Supported by: Environmental Protection Agency, Athens, 
G A  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to test the hypothesis that valid theoretical 
models predicting the fate of organic compounds in complex envi- 
ronments can be made from knowledge about the compounds ob- 

tained from simple laboratory studies and the environmenG in which 
they..are released. The h thesis will be tested in the following 
way: (1) a theoretical modrwil l  be developed for predicting the fate 
of organic compounds; (2) it will be parameterized for two dissimilar 
organic compounds, quinoline and benzo(a)pyrene, using the artifi- 
cial streams for the test environment; (3) field studies will be com- 
pleted for the two test compounds in the artifical streams and 
predicted fate will be compared to the actual fate; and (4) model 
modifications will be made as required. Fates model for quinol~ne 
and BAP has been completed. Double-label experiments to deter- 
mine importance of vectors are underway. 
Keywords: polycyclic aromatic hydrocarbons; biological effects; 
mathematical models; quinolines; benzopyrene; tracer techniques; 
water pollution; environmental transport. 

75044 Identification of Components of Energy-Related Wastes 
and Effluents. Gebhart, J.E. (Gulf South Research Institute, P.O. 
Box 26518, New Orleans, LA, 70186). Project number: K625D-141. 
Contract: 68-03-2487. Supported by: Environmental Protection 
Agency, Athens, G A  (USA). Environmental Research Lab. Fund- 
ing: EPA-$106,000. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); geo- 
thermal(25) R and D categories: Pollutant characterization and analy- 
919 "a". 

Liquid and solid wastes from energy activities are being 
analyzed to identify and measure potential pollutants. Volatile and 
semi-volatile organic components are being analyzed by combined 
gas chromatography--mass spectrometry. Except for mercury and 
elements occurring naturally as gases, chemical elements are detect- 
ed and measured by spark source mass spectrometry. Flameless 
atomic absorption spectrophotometry is being used to analyze mer- 
cury. T o  avoid work duplication, information about other current 
investigations of energy-related pollution is being summarized to 
identify information gaps and to select samples that will provide 
maximum information. The final report will list emuent constituents 
identified in this contract and will summarize pertinent previous and 
ongoing research programs concerning composition of energy ef- 
fluents. About 150 samples have been obtained and are being ana- 
lyzed. Results to date include preliminary lists of organic compounds 
and chemical elements detected in wastes from coal gasification, 
coal-fired power plants, oil refineries, coal mines, oil shale proces- 
sors, and geothermal developments. The final report will also in- 
clude results of analyses of coal liquefaction samples. 
Keywords: liquid wastes; solid wastes; chemical analysis; gas chroma- 
tography; mass spectroscopy; mercury; absorption spectrosco y 
elements; organic compounds; coal gasification plants; fossil-f% 
power plant< petroleum refineries; coal mines; oiishale processing 
plants; geothermal energy. 

75045 Development of Procedures for Development of Intermedia 
Transfers of Toxic Substances. Varley, W. (Arthur D. Little, Inc., 15 
Acorn Park, Carnhridge, MA, 02140). Project number: K7m-444.  
Contract: 68-03-2898. Supported by: Environmental Protection 
Agency, Athens, G A  (USA). Environmental Research Lab. Fund- . . 
ing: EPA. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants. 

A toxic substance multimedia model for use in exposure 
assessment from existing single media models will be constructed. 
Existing air pollution models will be evaluated to determine the most 
appropriate for inclusion in a toxic substance air-water exposure ' 
assessment model, and interface the chosen air model with EPA 
water and runoff models to form a toxic substance multimedia model 
for use in exposure assessment. 
Keywords: toxic materials; air pollution; mathematical models; 
runoff; water pollution; hydrocarbons; metabolism; toxicity. 

75046 Fate and Biological Effects of Polycyclic Aromatic Hydro- 
carbons in Aquatic Stream. Giesy, J.P. (Savannah River Operations 
Office, P.O. Box A, Aiken, SC, 29801). Project number: K832B-385. 
Contract: D8-X0290-:. Supported by: Environmental Protection 
Agency, Athens, GA (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Environmental transport and conversion of pollutants. 

The objective is to test the hypothesis that valid theoretical 
models predicting the fate of organic compounds in complex envi- 
ronments can be made from knowledge about the compounds ob- 
tained from simple laboratory studies and the environments in which 
they are released. A theoretical model will be developed for predict- 
ing the fate of organic compounds. It will be parameterized for two 
dissimilar organic compounds, quinoline and benzo(a)pyrene, using 
the artificial streams for the test environment. Field studies will be 
completed for the two test compounds in the artificial streams, and 
predicted fate will be compared to actual fate. Model modifications 
will be made as required. 
Keywords: benzopyrene; quinolines; mathematical models; environ- 
mental transport; bench-scale experiments; aquatic ecosystems; water 
pollution; polycyclic aromatic hydrocarbons; biological effects. 
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75047 Analysis of Mathematical Models of Pollutant Transport 
and Dissipation. Ames, W.F. (Georgia Inst. of Tech., 225 North 
Ave. NW, Atlanta, GA, 30332). Project number: K760C-79450. 
Contract: R 807114-02. Supported by: Environmental Protection 
Agency, Athens, G A  (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: Coal(S0); oil and gas(50) R and P categories: 
Environmental transport and conversion of pollutants. 

The objectives of this project are to perform dimensional 
similitude analyses and obtain exact solutions for nonlinear and 
stochastic models of pollutant transport, biological and chemical 
degradation, and dispersion in rivers and streams. The results of the 
analysis will be used to study the impact, control, and persistence of 
conaminants in rivers and streams. The approach to solving these 
problems will be performed using the methods of nonlinear analyses 
as given in the investigator's books on nonlinear problems. Specific 
methods will include similarity analyses and singular perturbation 
methods. Studies of the first two problems, in which dispersion is 
neglected, show them to be amenable to solution. 
Keywords: water pollution; environmental transport; biodegradation; 
environmental impacts; mathematical models; rivers. 

75500 Management and Support: Industrial Source Selection. 
Myers, L.H. (EPA, Robert S. Kerr Environmental Research Lab.. 
P.O. Box 1198, Ada, OK, 74820). Project number: L610B-001. Sup- 
ported by: Environmental Protection Agency, Ada, OK (USA). 
Robert S. Kerr Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to develop technology necessary to eliminate 
the discharge of all pollutants, primarily toxic pollutants, from 
materials processing petrochemical industry point sources. Another 
major objective is the development of the means necessary to 
eliminate the discharge or emission of pollutants for the areawide or 
combined point source where industrial sources are the predominant 
contributor. A technology research (TR) program will be conducted 
dedicated to a spectrum of research activities culminating in the 
demonstration or assessment of engineering scale technologies by 
extramural research demonstration grants or intramural technical 
assistance. An ongoing program on treatability, toxics removal, and 
residual management is planned. Research reports are available 
through NTIS. 
Keywords: petrochemical plants; pollution abatement; planning; point 
pollutant sources; industrial wastes; research programs. 

75501 Treatment of Petrocbemical Wastewater for Reuse. 
O'Bryan, O.D. (Union Carbide Corp., P.O. Box 8361, South Charles- 
ton, WV, 25303). Project number: L610B-038. Contract: S801398. 
Supported by: SEE CODE- 9504943 Robert S. Kerr Environmental 
Research Lab. (EPA), Ada, O K  (USA). Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objective is to develop feasibility, design, and economic 
data on petrochemical wastewater upgrading and subsequent reuse 
by testing a ilot scale system comprising an integrated sequence of 
the most pr&iskg treatment steps for upgrading biotreated petro- 
chemical effluents for use in pilot-scale heat transfer systems. Proc- 
esses comprising the treatment pilot-plant will be selected after an 
initial technology review, followed by bench-scale tests to develop 
design and feasibility data, where necessary. Need for facilities for 
the disposal of sludges and other by-product wastes will be consid- 
ered in this study. Processes to remove the following categories of 
residual contaminants will be included: suspended solids, soluble 
organics, and soluble salts. Other objectives are to compile present 
quality criteria for cooling water, boiler-feed water, service water, 
and process water in typical petrochemical plants and to determine 
the effects of using lower quality water, particularly with respect to 
residual organic contamination; to evaluate alternative or additional 
operatings/process, concurrently, for incorporation in the pilot treat- 
ment system if a need for such alternatives is indicated by pilot-scale 
operating experience or by more precise definition of quality criteria 
for reclaimed water; to compare the economic and technical feasibil- 
ity of alternative processes to aid in proper selection and to develop 
through economics an integrated treatment system capable of pro- 
ducing reuseable water; and to refine analytical techniques for 
monitoring removals achieved by the various treatment processes to 
permit a more precise evaluation of the processes effectiveness and 
to identify ways to improve them. 
Keywords: petrochemicals; waste management; recycling; water pol- 
lution control; waste water; feasibility studies; design; economics; 
pilot plants; purification; water chemistry; water requirements; boil- 
ers. 

75502 Solvent Extraction for Treatment and Recpvery of Chemi- 
' 

cals, etc. King, C.J. (University of California, Dept. of Chemical 
Engineering, Berkeley, CA, 94720). Project number: L610B-046. 
Contract: R803773. Supported by: SEE CODE- 9504943 Robert S. 
Kerr Environmental Research Lab. (EPA), Ada, OK (USA). Fund- 
ing: EPA. 

Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 5 . v . 

This grant proposal is a continuation of research.being con- 
ducted for the demonstration of solvent extraction as a treatment 
method for wastewaters from various acetic acid manufacturing 
processes, as well as determination of the most attractive process 
configuration, choice of solvents and operating conditions. Composi- 
tion of the wastewaters, equilibrium with solvent phases, efficiency 
of extraction in a mini-plant RDC countercurrent extractor, and 
regeneration of solvent by evaporation and rectification will be 
obtained on an experimental basis. The incentive for recovery of 
chemical values from the extracted pollutants will be investigated. 
Keywords. solvent extraction; materials recovery; waste processing; 
waste water; feasibility studies; demonstration programs; water pol- 
lution control; recycling; regeneration; metals; financial incentives; 
economics; acetic acid; industrial wastes; manufacturing; industry. 

75503 Environmental Assessment for Petroleum Refinery: 
Wastewaters and Residuals. Manning, F.S. (University of Tulsa, 
School of Engineering and Physics, Department of Chemical Engi- 
neering, Tulsa, OK, 74110). Project number: L610C-013. Contract: 
R805099. Supported by: SEE CODE- 9504943 Robert S. Kerr Envi- 
ronmental Research Lab. (EPA), Ada, OK (USA). Funding:, EPA- . . . . - 
$8 1,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The grantee will prepare an assessment of emissions from the 
petroleum refining industry. Emissions are limited to the final emu- 
ent and residuals from wastewater treatment. This will be accom- 
plished by utilizing existing information and reco nized experts 
pertinent to the following topics for the assessment: 8 )  state-of-the- 
art discussions on characterization of the refining industry and on 
treatment and control (T and C) technology; (2) rationale for charac- 
terizing the wastewater and residuals emissions; (3) available emis- 
sion data, (4) environmental impact criteria based on existing regula- 
tions; (5) comparison of pollutant emissions to environmental impact 
criteria, and statement as to T and C; and (6) evaluation of existing 
and emerging T and C systems relative to acceptable emission levels, 
and identification of T and C research needs. 
Keywords: petroleum refineries; environmental impacts; water pollu- 
tion; waste water; water pollution control. 

75504 Powdered Carbon-Activated Sludge: Filtration Processes 
for Petroleum Refinery Wastewater. Knecht, A.T. (Atlantic Richfield 
Co., Harvey Technical Center, 400 E. Sibley Blvd., Harvey, IL, 
60426). Project number: L610C-018. Contract: RE0473 1-01. Supported 
by: SEE CODE- 9504943 Robert S. Kerr Environmental Research 
Lab. (EPA), Ada, OK (USA). Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to determine if direct addition of pow- 
dered activated carbon (PAC) to activated sludge units, and changes 
in operating procedures, will significantly improve effluent quality, 
and to approach best available technology. The role of adsorbents in 
enhancing biological activity will be investigated along with their 
ultimate impact on sludge disposal by land application. An investiga- 
tion of activated sludge treatment of refinery process wastewaters 
will be conducted in laboratory bench-scale systems. Side-by-side 
studies will be made to: (1) determine the role of adsorbents in 
enhancing biological treatment, and (2) determine the impact of 
loading variations on system performance. Additional studies will be 
conducted to: (1) identify hydrocarbon types which resist removal 
by the evaluation of biological and physical treatment programs; (2) 
investigate the ultimate fate of sludges generated by treatment pro- 
grams in land application techniques; (3) formulate a work plan for 
full-scale plant evaluation of combined adsorbent-activated sludge 
treatment based on pilot studies; and (4) develop rough .economic 
assessment of treatment programs investigated. 
Keywords: petroleum refineries; waste water; waste processing; 
sludges; filtration; water pollution control; adsorbents; bench-scale 
experiments; removal; hydrocarbons; economics; biodegradation. 

75505 Effectiveness and Cost of Activated Carbon Adsorption of 
Toxic Compounds from Petroleum Refinery Waste Waters. Bunks, 
S.C. (Oklahoma State Univ., Life Science W., Stillwater, OK, 
74675). Project number: L610C-020. Contract: R805307. Supported 
by: Environmental Protection Agency, Ada, OK (USA). Robert S. 
Kerr Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

A study will be conducted to determine the adsorption capac- 
ity of activated carbon for 10 specific toxic organic compounds 
identified in petroleum refinery wastewaters. Adsorption isotherms 
and column breakthrough data on the specific toxic compounds will 
be utilized to predict the effectiveness of carbon adsorption treat- 
ment and the projected cost of a full scale treatment plant. In 
addition, fathead minnow and benthic macroinvertebrate continu- 
ous-flow bioassays of carbon-treated petroleum refinery wastewaters 
will be performed to determine the capability of carbon treatment to 
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produce a zero-toxic pollutant discharge. The aquaculture treatment 
mode will be observed on a pilot scale to determine its effectiveness 
in biologically removing rtoxic' substances from petroleum refinery 
emuents. Isotherm and column breakthrough studies for the 10 
compounds are nearing completion. The continuous flow bioassays 
are in progress. The pilot scale aquaculture treatment system is 
presently. being set up. A draft copy of final report has been 
submitted for review. 
Keywords. liquid wastes; activated carbon; sorptive properties; petro- 
leum refinenes; waste water; organic compounds; toxic materials; 
adsorption; cost; fishes; benthos; bioasay; water pollution; monitor- 
ing; aquaculture. 

75506 . Cyanide Removal. h-om Petroleum Refineries. Huff, J.E. 
(Illinois Inst. of Technology, Graduate School, 3300 S. Federal 
Street, Chicago, IL, 60616). Project number: L610C-021. Contract: 
R804029. Supported by: SEE CODE- 9504943 Robert S. Kerr Envi- 
ronmental Research .Lab. (EPA), Ada, OK (USA). Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 
. The objective of this project is to evaluate the removal of low 
level concentrations of cyanides in petroleum refinery wastewater by 
the addition of powdered activated carbon and cupric chloride to an 
activated sludge unit. The activated carbon and cupric chloride act 
as catalysts in the oxidation and destruction of the cyanides. A two- 
phase study will be carried out to develop the process. The first 
phase will consist of a bench-scale study using solutions of metal- 
cyanide complexes in order to determine the mechanics of cyanide 
destruction. The second phase will consist of bench-scale tests using 
actual refinery wastes. If this study develops a promising process, 
then a pilot-scale and/or full-scale demonstration in a refinery will 
be considered for further study. 
Keywords: petroleum refineries; cyanides; removal; waste water; 
waste management; activated carbon; copper chlorides; oxidation; 
feasibility studies; recycling. 

75507. Treatment of Oil Refinery Wastewaters for Reuse Using a 
Sand Filter-Activated.Carbon System. Bubri, L. (B.P. Oil Corpora- 
tion, Marcus Hook, PA, 19061). Project number: L610C-029. Con- 
tract: 12050GXF. Supported by: SEE CODE- 9504943 Robert S. 
Kerr Environmental Research Lab. (EPA), Ada, OK (USA). Fund- 
ing: EPA. 
Related enerw source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 

The project objectives include: (1) demonstration of the 
unique application of sand filtration followed by activated carbon 
adsorption for total treatment of refinery wastewaters; (2) demon- 
stration of the use of two-stage centrifugation for sludge dewatering 
and oil recovery from the centrate; (3) investigation of the practical- 
ity of the reuse of treated effluent within the refinery; (4) collection 
of reliable operating data from full-scale facilities including ca ital 
and operating costs of treatment facilities; and (5) investigation ofthe 
reuse of treated emuent for cooling tower and boiler feed water 
makeup. The project plan will be to design, construct, and o erate a 
refinery wastewater treatment facility consisting of.sand Rtration 
and activated carbon adsorption. The design is to be based on 
information gathered during prior pilot-scale evaluation and filter- 
activated carbon system. The project will demonstrate the feasibility 
and use of sand filter-activated carbon system for treatmentaof 
refinery wastewaters as an alternative to the conventional biological 
treatment. I 

Keywords: .petroleum refineries; waste water; waste management; 
recycling; filtration; activated carbon; sand; water pollution control; 
resource conservation. 

75508 Residual Waste Treatment Facility. Lambie, J.A. (Ven- 
tura County Regional Sanitary District, Ventura, CA). Project 
number: L610F-058. Contract: S803223-01. Supported by: Environ- 
mental Protection Agency, Ada, OK (USA). Robert S. Kerr Envi- 
ronmental Research Lab. Funding: EPA. , . 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

Ventura proposes to construct a residual waste treatment 
facility to dispose of industrial and domestic residual wastes which 
are now put into sewers or disposed of improperly. Therefore, 
Ventura will require control of wastes such as: (I) brines from oil 
production, boiler blowdown, ion exchange brines, etc.; (2) organic 
wastes such as cannery and frozen food trimmings, waste hulls, 
seeds, skins and cores; (3) toxic metal wastes from such processes as 
flating, etching , and cleaning; (4) nonmetallic toxics such as phenols, 
ormaldehydes, pesticides, etc.; and (5) residual petroleum wastes 

such is oil sludge, tank sump pumpings, or accidental oil spills. 
Ventura will produce planning studies, treatability studies, treatment 
processes and management schemes to attempt accomplishment 'of 
these goals. A draft of the final report is under review. 
Keywords: industrial wastes; municipal wastes; waste disposal; brines; 
petroleum industry; metals; toxic materials; phenols; formaldehyde; 
pesticides; sludges; petroleum residues; waste processing; waste 
processing plants; food industry; planning. 

75509 Useful Application of Flue Gas DesulMzation Sludges in 
~thmbination with Municipal Sludges to Produce Fertile Soils. Freas, 
.R.C'(Dravo Corp., 1 Oliver Plaza, Pittsburgh, PA, 15225). Project 
number: L610F-065. Contract: R803999-01. Supported by: Environ- 
mental Protection Agency, Ada, OK (USA). Robert S. Kerr Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and U categories: Pollutant 
measurements technology. 

The objective of the project is to find if munici a1 sewage 
. sludges in addition to flue gas desulfurization sludges wilfresult in a 

sludge that will support agricultural production. This will be studied 
in bench and actual scale by mixing and stabilization of the sludges 
on which agricultural growth studies will be made. The final output 
of the study will be trhe production of a final report detailing the 
results of an effort to produce a useful material from the two waste 
products by simple mixing and stabilization. A draft of a final report 
concludes that based on the test results obtained in the research 
project, flue gas desulfurization sludges and municipal sludges when 
properly mixed and stabilized will support vegetation. The final 
report has been received and is under review. 
Keywords: sludges; municipal wastes; flue gas; soils; desulfurization; 
sewage; agriculture; mixing; uses; fertilizers; waste disposal. 

+ 

75510 Nonpoint Source Sediment Production in the Colusa Baiin 
Drainage Area. Tanji, K.K. (Univ. of California, Davis, CA). Project 
number: L770A-1-42. Contract: R805462-01. Supported by: Environ- 
mental Protection Agency, Ada, OK (USA). Robert S. Kerr Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

This project proposes to identify the potential nonpoint 
sources of suspended matter in the upland and valley floor of the 
Colusa Basin drainage area in the west side of the Sacramento River 
Basin. The upland area consists of 1700 square miles of watershed 
and the valley floor is devoted primarily to irrigated agriculture. A 
70-mile long Colusa Basin drain conveys flood runoffs and irrigation 
return flows. The drain contains a significant sedimen't load and 
discharges into the Sacramento River typically raising the turbidity 
in this river to about 20 Jackson Turbidity Units (JTU). T o  the best 
of our knowledge, the factors contributing to or affecting the sedi- 
ment load in Colusa Basin drain have not been fully ascertained as 
yet. The suspended matter problem is unique in that it does not settle 
out even under very low current velocities. This project will deter- 
mine the physical, chemical, and mineralogical characteristics of the 
suspended and bed load materials and flow volume and current 
velocity to understand their transports, deposition, and resuspension 
along with their production. The results of this research will be 
useful to formulate best management practices to control erosion and 
minimize sediment production. Sampling sites were selected and 
instrumentation was installed. Data collection was coordinated with 
state and federal agencies operating in the project area. Special 
studies were coordinated with the state 208 planning program. 
Keywords: sediments; suspensions; rivers; drainage; runoff; physical 
properties'; chemical properties; environmental transport; water cur- 
rents; volume; velocity; erosion. 

7551 1 Optimization of Animal Wastes Treatment with Reference 
to Biotreatment, Recovery of Gas, Proteins and Agricultural Utiliza- 
tion of Effluents. Oleszkiewicz, J.A. (Research Institute on Environ- 
mental Development, Wroclaw Division, Wroclaw, Poland). Project 
number: L770D-F002. Contract: JB-5-534-7. Supported by: SEE 
CODE- 9504943 Robert S. Kerr Environmental Research Lab. 
(EPA), Ada, OK (USA). Funding: EPA. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The project will attempt to optimize the existing treatmeiit 
system for a large hog farm and evaluate the production of bio-gas, 
production of protein, and the production of yeast from the wastes. 
Also, land application of the effluent will be evaluated for possible 
ground and surface water contamination. The project will produce a 
report detailing the processes investigated, their efficiencies and the 
economics of each system. The initial laboratory scale work is 
complete. Field modifiation of the test treatment plant is scheduled 
for late 1978. 
Keywords: agricultural wastes; nutrients; water pollution; manures; 
swine; single cell protein; yeasts; production; waste product utiliza- 
tion; biodegradation; animal feeds; proteins; water pollution abafe- 
ment. 

75512 Comparison of Four Dairy Manure Management Systems. 
Martin. R.O. (Agwav. Inc., Research and Develooment, P.O. Box 
1333, Syracuse, R~,- l3201) .  Project number: ~ 7 7 0 ~ - 0 5 9 .  Contract: 
R804349. Supported by: SEE CODE- 9504943' Robert S. Kerr Envi- 
ronmental Research Lab. (EPA), Ada, OK (USA). Funding: EPA. 
Related energy 'source: conservation(l0C) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. .? 9"tIFfi 

This project will study and compare four differeit:manage- 
ment systems for' dairy manure over a 3-year period.'-Total cost, 
energy use, nutrient loss, eRciency of nutrient utilization~for'corn 
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production, and environmental effects of each system will be com- 
pared from the data collected durin this study period. Five 3lacie 
treatment areas will be utilized wit! one defined manure pan"d&L?B 
ment system assigned to each area. Work is on schedule wlth data: 
collection to end In November 1979. 
Keywords: manures; agricultural wastes; waste management; maize; 
production; waste product utilization; environmental impacts; data; 
nutrients; feasibility studies; economics; fertilizers; comparative eval- 
uations; runoff; water pollution abatement; cultivation techniques. 

75513 Fate of Toxics and Organics Compounds in Land Treat- 
ment. Enfield, C.G. (EPA, Robert S. Kerr Environmental Research 
Lab., Ada, OK, 74820). Project number: L822C-067. Supported by: 
Environmental Protection Agency, Ada, OK (USA). Robert S. Kerr 
Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectiveS are to: (1) evaluate the transport of selected 
organics through soils under laboratory conditions; (2) develop 
volatilization, sorption, and degradation models to predict move- 
ment through soil profiles; and (3) determine whether added organ- 
ics modify treatability of major constitutents in wastewater. 
Wastewater will be applied to  closed environmental chambers simu- 
lating land wastewater treatment systems. Selected organics will be 
injected in wastewater streams, and their fate monitored with time, 
and space. Data collected will be used to develop models predicting 
transport of specific pollutants. 
Keywords: organic compounds; bench-scale experiments; soils; ad- 
sorption; environmental transport; waste water; toxic materials; 
water pollution; land pollution; monitoring. 

75514 Investigation of a Technique to Identify Sources of Nitrate 
in Ground Water. Jones, D.C. (Radian Corp., 8500 Shoal Creek 
Blvd., Austin, TX, 78766). Project number: L824C-005. Contract: 
2804378. Supported by: Environmental Protection Agency, Ada, OK 
(USA). Robert S. Kerr Environmental Research Lab. Funding: 
EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to perform a series of field and laboratory 
determinations in order to assess the general feasibility of using 
stable nitrogen isotope ratios to delineate the source(s) of nitrate 
pollution in ground water. Ground water and/or pedologic and 
geologic media will be collected from ten geographical areas to 
characterize the effects of septic tanks, animal feedlots, spray irriga- 
tion of domestic wastewater, fertilized agricultural land, and possibly 
other sources of nitrate contamination. Emphasis will be placed on 
acquiring sufficient numbers of samples to obtain statistically signifi- 
cant results. The samples containing various nitrogen species will be 
processed in a manner to assure quantitative conversion of nitrate to 
nitrogen gas, and then analyzed as to 15N/14N ratios on a Nier-type 
double-collecting, 60 degrees-sector gas source mass spectrometer. 
The results will be analyzed to ascertain whether isotopic ratios of 
nitrogen from a waste source are the same in different geographic 
regions, and whether sources of nitrate contamination are generally 
statistically differentiable on the basis of N isotopic ratios. Conclu- 
sions will be a description of advantages and limitations of the 
isotopic ratio technique as a general evaluation tool for delineating 
and differentiating nitrate pollution sources. The final report has 
been received from the contractor and sent to the technical informa- 
tion coordinator for approval and publication. 
Keywords: contamination; ground water; water pollution; monitor- 
ing; nitrates; pollution sources; tracer techniques; feces; waste dispos- 
al; nitrogen; nitrogen 15; nitrogen 14; isotope ratio. 

75515 Organic Indicators of Groundwater Pollution. Black, D. 
(Oklahoma State Univ., 107 Whitehurst Hall, Stillwater, OK). Con- 
tract: R804613. Supported by: Environmental Protection Agency, 
Ada, OK (USA). Robert S. Kerr Environmental Research Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to determine the usefulness of biochemical 
and organic indicators of groundwater pollution. Literature analysis 
and method development will be followed by laboratory and field 
testing to identify biochemical and organic indicators of ground- 
water pollution. This project is in two parts: (1) biochemical indica- 
tors - investigate the use of ATP, nucleic acid, proteins, organic 
phosphates and enzymes as indicators, and develop extraction and 
analysis techniques; and (2) organic indicators - study sorption, 
retention, and modification of organic compounds that are added or 
arise by microbial or chemical action, predict fate of such com- 
pounds, and develop analytical techniques. Particular effort was 
directed toward developing methods of improved sensitivity for 
detecting protein, lipopolyiaccharides, DNA, organic phosphates, 
and lactate dehvdroeenase in environmental samples. Fluorescence 
procedures appdared-especia~~y promising in DNA and lactate dehy- 
drogenase assays. Work on methods for recovering ATP from soils 
and subsoils was also continued, with emphasis on evaluation of the 

effectiveness of various extraction procedures. Procedures employ- 
ing boiling water, boiling buffers, and cold acids as extractants have 
thus far received some study, while work on procedures ,using 
various organic solvents is just beginning. "A manuscript based on the 
survey of available literature on enzymes and other selected bioche- 
micals in soil and ground water was completed, and reviews of this 
work were requested from eight qualified persons or groups external 
to the grantee's program.. Most of these reviews have now been 
received, and revisions to the manuscript are under way. This paper 
should be of general interest and usefulness because it includes an 
extensive compilation and evaluation of methods reported in the 
literature for analyzing a number of biochemical substances in soil 
and water. 
Keywords. ground water; water pollution; organic compounds; indi- 
cators; atp; nucleic acids; proteins; organic phosphorus compounds; 
enzymes; chemical analysis; removal; monitoring; dna; fluorescence; 
dehydrogenases. 

75516 Characterization and Treatment of Aqueous Wastes from 
Petroleum Refinery Fluid Catalytic. Burks, S.L. (Oklahoma State 
Univ., Stillwater, OK, 74075). Project number: L610F-027. Contract: 
R806798-01. Supported by: Environmental Protection Agency, Ada, 
OK (USA). Robert S. Kerr Environmental Research Lab. Funding: 
EPA. 
Related energy source: oil and gas(50); oil shale(50) R and D catego- 
ries: Pollutant characterization and analysis. 

The objectives of this research are to: (1) characterize the 
wastewaters from a minimum of 5 fluid catalytic cracking units by 
G C N S  for the priority pollutants; (2) compare the treatment effec- 
tiveness of a full-scale biological lagoon pretreatment with pilot- 
scale filter/activated carbon, aerated lagoon/filter activated carbon, 
and macroreticular resin pilot plant; and (3) compare bench-scale 
treatability on ozonation with macroreticular resins, activated 
carbon, and aerated lagoon effectiveness. Pilot studies on sites at a 
refinery to determine treatment effectiveness for filter/carbon and 
resin systems will be performed. Ozonation will be conducted at 
bench-scale and compared to pilot data. Characterization of catalytic 
cracker efiluents will be with GC/MS and approved EPA method- . - 
ology. 
Keywords: petroleum refineries; waste water; catalytic cracking; gas 
chromatography; mass spectroscopy; activated carbon; filters; waste 
processing; aeration; ozone; comparative evaluations; water quality. 

75517 Efficient Production of Methane from Water Hyacinth 
Juices Using Anaerobic Digestion Filters. Wolverton, R.C. (National 
Aeronautics and Space Administration, Biloxi, MS, 39529). Project 
number: L822C-054. Supported by: Environmental Protection 
Agency, Ada, OK (USA). Robert S. Kerr Environmental Research 
Lab. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

An efficient method for producing energy from plant juices 
extracted from water hyacinth (Eichhornia crassipes) biomass har- 
vested from wastewater aquaculture treatment systems will be devel- 
oped. Laboratory experiments will be conducted to determine opti- 
mum size, configuration, microbial surface, digestion time, etc., of 
anaerobic digestion filters to provide biogas containing a high per- 
centage of methane from plant juices. 
Keywords: methane; biosynthesis; anaerobic digestion; water hya- 
cinths; waste water; aquaculture; filters. 

75518 Ground Water--Mineralogy Relationships for In Situ Oil 
Shale Retorting. Fitzpatrick, J.E. (Univ. of Denver, University Park, 
Denver, CO, 80210). Project number: L832B-05. Contract: R807125. 
Supported by: Environmental Protection Agency, Ada, OK (USA). 
Robert S. Kerr Environmental Research Lab. Funding: EPA. 
Related energy source: oil shaIe(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to develop a state-of-knowledge document 
relating overburden mineralogy with alterations in ground-water 
quality. Existing literature is reviewed to determine state of current 
research concerning mineralogy and gruu~~d-water quality. ' 

Keywords: ground water; mineralogy; oil shales; in-situ retorting; 
water quality; environmental impacts. 

76000 Response of Plants to Air Pollution. Weinstein, L.H. 
(Boyce Thompson Inst. for Plant Research, Inc., 1086 N. Broadway, 
Yonkers, NY, 10701). Project number: M602-001. Contract: R8045 13- 
03. Supported by: Environmental Protection Agency, Corvaliis, OR 
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objectives are: (1) to determine whether concurrent 
exposure to mixtures of hydrogen fluoride and ozone or hydrogen 
fluoride and nitrogen dioxide produces interactive effects (antago- 
nism or synergism) on the growth, yield, or accumulation of fluoride 
by vegetation; (2) to provide quantitative estimates of the effects of 
ambient oxidants on the growth, development, and yield of economi- 
cally-important plants; and (3) to provide quantitative estimates of 
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the effects of ambient rainfall and simulated acidic rain on the 
growth;. development, and yield of crop plants. Field exposure 
chambers, greenhouses, and controlled environment chambers spe- 
cially designed for these studies will be used to expose vegetation io 
controlled concentrations of pollutants. Dose-response relationships 
will be determined to provide a hmis for the development of 
predictive models. It was found that: (1) yields of beans and toma- 
toes are reduced by ambient oxidants occurring in Yonkers, New 
York; (2) sulfur dioxide may lower or  have no effect on the accumu- 
lation of fluoride in plants exposed simultaneously to hydrogen 
fluoride and sulfur dioxide depending on the plant species and 
pollutant concentrations; and (3) repeated exposure to -simulated 
acidic rain causes necrotic lesions on susceptible herbaceous plant 
species when pH values are less than 3.4 and on needles of eastern 
white pine trees when pH values are less than 2.6. 
Keywords. hydrofluoric acid; ozone; nitrogen dioxide; synergism; 
acid rain; rain; vegetables; sulfur dioxide; ph value; pines; trees; 
plants; biological effects; environmental impacts. 

76001 Potential Impact of Acidified Precipitation on Element 
Cycling and Production in Southcrn Appalachian Deciduous Foreqt. 
Haines, B. (Univ. of Georgia, Graduate School, Athens, GA). Proj- 
ect number: M602-002. Contract: R805305-01. Supported by: Environ- 
mental Protection Agency, Corvallis, OR (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objectives of this project are to determine the effects of 
simulated acid rain on nutrient cycling and the productivity of 
selected deciduous forest species. Experimental work involving the 
effects of simulated acidic rain on roots, leaves, and soils form the 
basis for the modeling effort. Six species of trees are involved. 
Keywords: forests; acid rain; nutrients; biological pathways; environ- 
mental impacts; biological effects; productivity; roots; soils; leaves. 

76002 Impact of Oxidant Air Pollutants on a Western Coniferous 
Forest Ecosystem. Taylor, O.C. (Univ. of California, Riverside 
Campus, Riverside, CA, 92502). Project number: M602-002. Con- 
tract: R805410-02. Supported by: Environmental Protection Agency, 
Corvallis, OR (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is a continuance of a grant research program to 
determine the effect of long term exposure to ambient oxidant air 
pollutants on a western coniferous forest ecosystem and to develop 
predictive models for the system. A report which will help set 
national secondary air quality standards adequate to protect the 
environment is planned. 
Keywords: air pollution; forests; terrestrial ecosystems; air quality; 
mathematical models; environmental impacts; oxidizers; biological 
effects. 

76003 Develop Analytical Methodologies Useful for Environmen- 
tal and Energy Research Problems. Fassel, V.A. (Dept. of Energy, 
9700 S. Cass Ave., Argonne, IL, 60439). Project number: M600-005. 
Contract: D8-F0245. Supported by: Environmental Protection 
Agency, Coi-vallis, OR (USA). Environmental'Research Lab. Fund- 
ing EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The DOE will furnish the services of a mutually acceptable 
scientist, on-site at CERL, to: (1) participate in existing programs at 
CERL in development of analytical methodologies useful for envi- 
ronmental and energy development research problems; (2) utilize 
advanced technologies such as plasma cmission spectroscopy, ESCA 
and AES, mass spectroscopy (computerized), and others (all antici- 
pated as essential tools in the chemistry problems inherent in envi- 
ronmental and energy resource problems); and (3) participate in 
development work in chemical dissolutions and separations, as well 
as environmental sample chemical analysis where special handling 
problems occur, e.g., saline waters, waters with particulate content, 
and sample type preservation problems. 
Keywords: measuring methods; personnel; water chemistry; research 
programs. 

76004 Plant Systems Research to Strengthen Scientific Basis for 
Air Quality Control Strategies and Establishing Secondary Air Qual- 
ity Standards. Tingey, D.T. (EPA, Environmental Research Lab., 
Corvallis, OR, 97330). Project number: M602-007. Supported by: 
Environmental Protection Agency, Corvallis, OR (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Environmental effects assessment. 

The objective is to strengthen the scientific basis of air quality 
control strategies and secondary air quality standards. The major 
emphasis will focus on delineation of chronic (low level, long term) 
effects of criteria pollutants (03, SO2, NOx) and mixes on agricul- 
tural, horticultural, and forest productivity as well as fundamental 
biological processes which result in reduced yields, decreased qual- 

ity and general decline of natural ecosystems. This will be achieved 
through field, greenhouse, and laboratory research directed toward 
relating sensitive plants to long tern  chronic decline in roductivity 
add quality of individual species which can be t rans~ate t to  econom- 
ic and whole ecosystem impacts. The final output will provide 
necessary input to development and further refinement of air quality 
control strategies and for updating air criteria ducun~ents in accord- 
ance with schedules set forth by the Assistant Administtator for Air 
and Waste Management. Revised data base for new secondary air 
quality standards for photochemical oxidants has been updated. 
Keywords: air quality; air pollution control; ozone; sulfur dioxide; 
nitrogen oxides; forests; productivity; mixtures; agr.iculture; crops; 
environmental impacts; plants. 

76005 Development of a Protocol for Testing Efficts of Toxic 
Substances on Plants. Thompson, C.R. (Univ. of Califorina, River- 
side Campus, Riverside, CA, 92502). .Project number: M602-009. 
Contract: R806270-01. Supported by: Environmental Protection 
Agency, Corvallis, OR (USA). Environmental Research Lab. Fund- 
ing EPA. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objective is to develop a protocol for assessing the 
potential phytotoxicity of various chemicals on plants by measuring 
stress ethylene evolution. This project will focus specifically on the 
application of measured doses of water soluble compounds on the 
foliage. The final output is to be a report that will assist us in 
preparing a total protocol for assessing phytotoxicity. 
Keywords: toxicity; chemical effluents; ethylene; toxic materials; 
biological effects; plants; aqueous solutions. 

76006 Develop and Validate a Terrestrial Microcosm Ecosystem 
for Studies of Ecosystem Routes, Rate and Movement bf Substitute 
Chemicals. Gillett, J.W. (EPA, Environmental Research Lab., 200 
SW 35th Street, Corvallis, OR, 97330). Project number: M714F-001. 
Supported by: Environmental Protection Agency, Corvallis, OR 
(USA). Environmental Research Lab. Funding: EPA-$209,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. ' 

The objective is to provide testing protocols to manufacturers 
of pesticides for the specific purpose of assessing the ecological 
impact of these chemicals on man and his environment. In addition, 
the microcosm program serves actively in reviewing the initial 
scientific and mini-economic reviews of candidate substitute chemi- 
cals, the basic background documents of SCP process, and related 
reviews critical to the registration/preregistration procedures. Re- 
sults include development of a conceptual model of the transport of 
pesticides through the environment. 
Keywords: terrestrial ecosystems; environmental transport; chemical 
effluents; metals; pesticides; biological models. 

76007 ~cological-~iologiral Effects and Interactions of Pesti- 
cides in a Soil-Plant-Water Microcosm. Lichtenstein, E.P. (Univ. of 
Wisconsin, Madison, WI, 53706). Project number: M714-002. Con- 
tract: R804920-02. Supported by: Environmental Protection Agency, 
Corvallis. OR (USA). Environmental Research Lab. Fdnding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective is to determine the potential effects of pesti- 
cides used for plant protection on, as well as their interaction with, . 
other pesticidal or environmental chemicals in biological systems. In 
accomplishing the objective, the following studies will be made: (1) 
the biological effects and interactions of pesticides on plants grown 
in selected microcosms as affected by a number of environmental 
conditions such as rain, temperature, air humidities, plant pathogens, 
soil types, and the presence of residues of different groups of 
pesticides in the soil; (2) the fate of a 14C-labelled insecticide in the 
soil of the terrestrial part of the microcosm as affected by various 
environmental conditions; (3) the qualitative and quantitative com- 
position of run-off water from the soil; and (4) the effect of pesticide 
contaminated run-off soil water on biological systems in water as 
affected by various environmental conditions. 
Keywords: pesticides; biological effects; plants; rain; temperature 
dependence; humidity; soils; runoff; insecticides; residues; environ- 
mental transport; water pollution. 

76008 Comparatives Ecological Effects of Selected Candidate 
Substitute Pesticide Chemicals Using a Suitable Terrestrial Micro- 
cosm. Gillett, J.W. (EPA, Environmental Research Lab., 200 SW 
35th St., Corvallis, OR, 97330). Project number: M714-003. Support- 
ed by: Environmental Protection Agency, Corvallis, OR (USA). 
Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of ollutants. 

The objectives, as part of the overalf evaluation of terrestrial 
microcosm systems, are to compare the fate and effects of a variety 
of chemicals and to develop methods diagnosing the nature and 
degree of ecosystem impacts or effects consistent with the disposi- 
tion of candidate substitute pesticides. Final output is to be a report 



232 FEDERAL INVENTORY 1979 

that will permit the Office of Pesticide Programs and other agency 
grou s to evaluate the ap licability of terrestrial microcosms~~t.~ 
probLms associated with tRe enforcement of Sec. 3, F I l3U;zo  

.*date, a microcosm workshop and evaluation has taken place. 
Keywords. terrestrial ecosystems; chemical effluents; pesticides; envi- 
ronmental impacts; biological pathways; environmental transport. 

76009 Determine Response of Aquatic Ecosystems to Physical 
Factors Influencing Pollutant Transport and Retention. Callaway; R. 
(EPA, Environmental Research Lab., 200 SW 35th Street, Cowallis, 
OR, 97330). Project number: M819-001. Supported by: Environmen- 
tal Protection Agency, Corvallis, OR (USA). Environmental Re- 
search Lab. Funding: EPA-$250,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objectives are to determine the physical factors affecting 
algal assay rocedure (AAP) results in estuaries; use existing data to 
provide a pgysical basis for understanding indicated individual ocean 
and river sources of nutrient limitation or stimulation and their 

-longitudinal and vertical extent; and determine mechanisms affecting 
the distribution of particulates and changes as indicated by size 
distribution, physical-chemical composition and accretion-erosion 
processes occurring over river-estuary, within-estuary and estuary- 
ocean regimes. Final output will be reports in support of Sections 
404, 208, 314, 307(A) and 3 16 of 92-500. Results include development 
of coastal circulation model to determine flushing of pollutants. 
Adaptation of NOAA 2-D (longitudinal-:vertical) model to EPA 
computer facilities has been completed, as has processing of all 
1977--1978 physical-chemical data. 
Keywords: aquatic ecosystems; biological models; water pollution; 
environmental transport; bioassay; algae; seas; rivers; nutrients; 
water pollution control. 

76010 Determine Pollutant Behavior and Eeosystem Response 
Associated with Marine Waste Disposal Practices and Coastal Zone 
Use. Callaway, R. (EPA, Environmental Research Lab., 200 SW 
35th Street, Corvallis, OR, 97330). Project number: M819-002. Sup- 
ported by: Environmental Protection Agency, Corvallis, OR (USA). 
Environmental Research Lab. Funding: EPA-$260,000. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective is to determine chemical-physical behavior and 
marine ecosystem responses to perturbations associated with munici- 
pal wastewater discharge, diffuse source inputs, and disposal of 
dredge spoils. Reports which will aid regional offices in reviewing 
dredge material discharge permits and aid in establishing wastewater 
regulations for coastal outfalls will be written. Results include devel- 
opment of initial dilution zone for sections 403C and 301H. 
Keywords: coastal regions; aquatic ecosystems; pollution; environ- 
mental transport; land use; waste management; municipal wastes; 
ground disposal; environmental impacts. 

76011 Develop &d Apply Laboratory and Field Methods for 
Quantitative Assessment of the Effects of Pollution on Marine Com- 
munities. Swartz. R. (EPA. Environmental Research Lab.. 200 SW 
35th street, ~o r"a l l i i  OR,' 97330); Project number: ~819-003. Sup- 
ported by: Environmental Protection Agency, Corvallis, OR (USA). 
Environmental Research Lab. Funding: EPA-$270,000. 
Related energy source: general science(100) R and D categories: 
vological effects of pollutants or physical disturbances. 

The objectives are to determine the effects on community 
structure of different assemblages in different provinces to identify 
indices which are most useful in quantitative impact assessment; and 
to determine the efficacy of biomathematical indices of various 
structural parameters (diversity, dominance, richness, spatial-tempo- 
ral heterogeneity) as criteria of the impact of the pollution in marine 
ecosystems. Reports to aid this agency and the Corps of Engineers in 
their respective assignments under Section 404 will be compiled. 
Results to date include development of the community benthic 
bioassay for use in evaluating ocean disposal dredge material and 
publication of sampling guideline reports on benthic recovery after 

'dredging, including impact of seafood cannery outfalls on the 
benthos, sediment, and water quality. 
Keywords: water pollution; biological effects; aquatic ecosystems; 
marine disposal; dredging; sediments; bioassay; biological models; 
metabolism. 

h.'t ' 1 
perature, and on test results; (3) effe'ck of variation in sperm and 

,egg densities; (4) determination of the bestktatistical asiirlysig'and (5) 
comparison of sperm sensitivity of sea urchins and sand'dollars. 
Keywords: echinoderms; fertilization; bioassay; toxic materialsi* bio- 
logical indicators. 

76013 Determine Nature and Extent of Impact on Aquatic Em- 
systems from Oil and Other Natural Resource Development in Arctic 
and Subarctic Environment. Gordon, R. (EPA, Office of Research 
and Development, Environmental Research Lab., 200 SW 35th 
Street, Cowallis, OR, 97330). Project number: M820-003. Supported 
by: Environmental Protection Agency, Cowallis, OR (USA). Envi- 
ronmental Research Lab. Funding: EPA-$541,000. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutan@ or physical disturbances.. 

Laborato j and field studies will be conducted to establish 
baseline conditions and to determine the nature and extent of the 
impact on cold climate aquatic ecosystems from development of 
natural resources such as oil and natural gas. The resultant pollutants 
will be evaluated for their effects on freshwater organisms, and the 
responses of these organisms to pollutant stress. Reports on charac- 
terization and control assessment of pollutants will provide guide- 
lines and recommendations for realistic regulatory and management 
controls. 
Keywords: aquatic ecosystems;' petroleum; environmental transport; 
energy source development; arctic regions; petroleum industry; natu- 
ral gas industry; biological stress; alaska oil pipeline; environmental 
impacts. 

76014 Determine the Toxic Effects of Selected Inorganic Pollut- 
ants on Western Aquatic Species. Garton, R.G. (EPA, Environmen- 
tal Research Lab., Western Fish Toxicology Station, 200 SW 35th 
Street, Corvallis, OR, 97330). Project number: M820-004. Supported 
by: Environmental Protection Agency, Corvallis, OR (USA). Envi- 
ronmental Research Lab. Funding: EPA-$27 1,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: , 

Ecological effects of pollutants or physical disturbances. 
The objective is determination of relationships between pol- 

lutant concentration and ecological effects. Single-toxicant and com- 
plex wastes will be used in laboratory research using a variety of 
aquatic organisms. Field studies will be conducted to corroborate 
laboratory data, using as indices, ecological effects levels, tissue 
toxicant levels, and toxicant concentrations and forms. Output will 
be reports which will be directly applicable to Sections 208 and 
304(A) of PL 92-500. In addition, results will constitute specific 
input to regional and state agencies for water quality standards. 
Methodology developed will be applicable t o  Section 10 of PL 94- 
469. Report on the determination of toxic effects of copper, cadmi- 
um, and zinc on Pacific salmonid fishes has been written. 
Keywords: aquatic organisms; sensitivity; inorganic compounds; tox- 
icity; metabolism; western region; aquatic ecosystems; water pollu- 
tion; ecological concentration; regional analysis; copper; zinc; cadmi- 
um; fishes; invertebrates; algae; waste management; water pollution 

- abatement. 

76015 ~e te rminh  the Toxic E'ffects of Selected Organic Pollut- 
ants on Western Aquatic Species. Garton, R.G. (EPA, Office of 
Research and Development, Environmental Research Lab., 200 SW 
35th Street, Corvallis, OR, 97330). Project number: M820-005. Sup- 
ported by: Environmental Protection Agency, Corvallis, OR (USA). 
Environmental Research Lab. Funding: EPA-$309,000. 
Related energy source: Coal(50); oil and gas(50) R and D eatego": 
Ecological effects of pollutants or physical disturbances. 

The objectives are: (1) to assess the effect of pollutant stresses 
on disease susceptibility of aquatic species; (2) to survey the potential 
organic pollutants in the western US and determine the criteria for 
these pollutants in accordance with Section 304(a); and (3) to design, 
develop and apply bioscreening techniques to define the effects of 
organic compounds, primarily from non-point and non-renewable 
energy waste sources upon selected algae, invertebrates and verte- 
brates. The research is directed towards the establishment of sound 
scientific basis for compliance of the legislative mandates outlined in 
Sections 104(20), (6), 105(D), 208, and 304(E) (2) of PL 92-500. 
Resulting publications will assist regulatory and land use planning 
agencies in the management of organic pollutants entering aquatic - .  
systems from nowpoint and point sources- 

76012 Development and Validation of the Echinoderm Fertiliza- Keywords: organic compounds; aquatic organisms; aquatic ecosys- 
tion Bioassay for Testing Toxic Substances. Stuber, Q.J. (Univ. of tems; western region; toxicity; pacific northwest region; diseases; 
Washington, School of Fisheries, Seattle, WA, 98105). Project etiology; mutagen screening; algae; invertebrates; vertebrates; fishes; 
number: M8 19-005. Contract: R805839-01. Supported by: Environ- herbicides; biological stress. 
mental Protection Agency, Corvallis, OR (USA). Environmental 
Research Lab. Funding: EPA. 76016 Develop Short Term on Sublethal Screening Tests for (1) 
Related energy source: general science(100) R and D categories: C l w  to Toxic Substances and (2) Identified Toxicants as Specified. 
Ecological effects of pollutants or physical disturbances. Garton, R.G. (EPA, Environmental Research Lab., Western Fish 

The research objective is the development of an echinoderm Toxicology Station, 200 SW 35th Street, Corvallis, OR, 97330). 
fertilization bioassay for routine testing of toxic substances. This will Project number: M820-006. Supported by: Environmental Protection 
include: ,(l)'definition of the required equipment and methods; (2) Agency, Corvallis, OR (USA). Environmental Research Lab. Fund- 
determination of the interaction. of salinity, dissolved oxygen, tem- ing: EPA-$125,000. 
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Related energy source: general science(100) R and D categories: 
~iologidal.effects of pollutants in experimental systems. , ,',:, PCset'of toxicity. testing methods,will be developed and used 
to,test important organic and inorganic pollutants. These methods 
should be a'combination'of quick tests, sensitive tests, and tests for 
ecological effect. An important part of the research will be assess- 
ment of each test in relation to the others, in terms of which is most 
sensitive; how much confidence can one put in results of a test; and, 
how reliable is each test in assuring protection of the environment. 
The battery of tests developed will provide a means for setting 
criteria for toxic substances and will be evaluated in terms of both 
steady and non-steady state pollutants. Reports which will assist 
agency and other assigned personnel in testing to establish safe levels 

,of toxic substances will be written. Results include (1) developing a 
method for chronic Daphnia bioassays used by the Oflice of Toxic 
Substances for screening; (2) Daphnia chronic tests undergoing 
round-robin verification; (3) flow through Daphnia chronic test 
being developed; and (4) acute test protocols for fathead minnow 
and rainbow trout undergoing round-robin verification. 
Keywords: mutagen screening; toxic materials; inventories; organic 
compounds; inorganic compounds; ecology; sensitivity; toxicity; 
measuring methods; ~o log ica l  indicators; optimization; ecosystems; 
biological models. 

76017 Assess Potential Ecological Damage in Cold Climate and 
from ~ 6 d e  Oil. McFadden, T.T. (Army Cold Regions Research and 
Engineering Lab., Corvallis, OR). Project number: M820-007. Con- 
tract: D8-F0395. Supported by: Environmental Protection Agency, 
Corvallis, OR (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
reental transport and conversion of pollutants. 

The objective of the contract is to evaluate the rate and 
extent of oil movement in and over the soil active layer, and to 
determine transport pathways, fate of pollutants, and degradation 
by-products, following a simulated spill of hot crude oil. 
Keywords: oil spills; environmental impacts; environmental transport; 
layers; soils; permafrost. 

76018 Investigation of ~enthic'and Fish Communities of Stotts 
and Eagle Creeks as Related to MIP. Gammon, J. (DePauw Univ., 
School of Liberal Arts, Greencastle, IN, 46135). Contract: R806184- 
01. Supported by: Environmental Protection Agency, Corvallis, OR 
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
l&ological effects of pollutants or physical disturbnnces. 

The objectives are to establish baseline biological conditions 
and to evaluate the effect of non-point source pollution controls on 
freshwater fish and benthic invertebrate populations. Final output is 
to be a report that will evaluate the change in stream communities 
resulting from best management practices implementation and subse- 
quent reduction in nonpoint source pollution. 
Keywords. pollution sources; fishcs; benthos; bnseline ecology; inver- 
tebrates; pollution control; management; biological effects; aquatic 
ecosystems; water pollution. 

76019 Assess the Contribution of Nutrients and Other Pollutants 
from Nonpoint Sources and Their Effects on Aquatic Ecosystems. 
Rittal, W. (EPA, Environmental Research Lab., 200 SW 35th Street, 
Corvallis, OR, 97330). Project number: M820-013. Supported by: 
Environmental Protection Agency, Corvallis, OR (USA). Environ- 
mental Research Lab. Funding: EPA-$778,000. 
Related energy source: general sciknce(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective is to conduct laboratory and field studies to 
evaluate the effects of typical nonpoint. source pollutapts on aquatic 
ecosystems and, in a broader sense, to evaluate the influence of 
various watershed activities on these ecosystems, Sediments have the 
highest priority as they are the primary non-point source problem 
and also serve as the media for transporting other non-point source 
pollutants into aquatic ecosystems. Outputs include identification and 
evaluation of nature and extent of pollutants originating from non- 
point sources; determination of effects of pollutants on stream eco- 
systems; and determination of the level of control of non-point 
sources required to minimize or eliminate biological effects. Model 
implementation program sites have been selected for monitoring and 
development of monitoring plans. 6 

Keywords: nutrients; water pollution; biological effects; aquatic eco- 
systems; biological models; chemical effluents; inventories; water 
pollution control; monitoring; baseline ecology. 

76020 Evaluate Petroleum Effluent Discharges for Impacts on 
the West Coast and/or Estuarine Ecosystems. Randall, R.C. (EPA, 
Environmental Research Lab., 200 SW 35th Street, Corvallis, OR, 
97330). Project number: M831-001. Supported by: Environmental 
Protection Agency, Corvallis, OR (USA). Environmental Research 
Lab. Funding: EPA-$15,000. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to (1) develop existing and modified ver- 
:sions of assays for response indications of lethal and sublethal stress 
0,- r,e?Tects by biochemical, electrophoretic, and/or other analytical pro- 
cedures which will permit the evaluation of fish, algae, benthos, and 
other marine organisms for short term or sublethal stress effects of 
petroleum processing waste discharges; (2) determine the chemical 
components of the process waste streams and test to see which ones 
and/or combinations of components are harmful or not harmful to 
the marine environment; (3) by use of a chem screen approach, 
determine the sublethal and lethal stress effects in selected staghorn 
sculpin tissues by monitoring sculpin cytochrome P-450, ATPase, 
arylhydrocarbon hydroxylase, asparite amino transferase, lactate de- 
hydrogenase, acetyl cholinesterase, glutathione-s-transferase, and 
beta glucuronidase; (4) evaluate impacts on primary producers by 
the use of the marine algal assay procedure and the ecolgen; and (5) 
evaluate enzymatic impacts in other species as required. A procedure 
has been developed that will detect and quantify sublethal stress in 
the marine staghorn sculpin. The precision sample preps and analyt- 
ical techniques have been determined for the chem screen protocol. 
The marine algal assay procedure and ecologen have been evaluated 
to the point where toxicity data may now be collected. 
Keywords: petroleum industry; waste management; water pollution; 
environmental effects; environmental impacts; plankton; inverte- 
brates; aquatic organisms; western region; pacific northwest region. 

76021 Effects of Controlled Sulfur Dioxide Fumigation on Prima- 
ry Producer and Invertebrate Consumers in a Mixed Prairie Ecosys- 
tem. Dodd, J.L. (Colorado State Univ., National Resources Ecology 
Lab., Fort Collins, CO, 80573). Project number: M831-003. Contract: 
R805320-03. Supported by: Environmental Protection Agency, Cor- 
vallis, OR (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to investigate the effects of sulfur dioxide on 
photosynthesis respiration and water relations of the dominant spe- 
cies and biomass dynamics and primary production of the entire 
plant community. Invertebrate consumer investigations will focus 
upon population dynamics of grasshoppers and single sample assess- 
ment of nematode and micro-arthropod populations. Final output is 
to be a report that develops the capacity to predict the ecological 
impacts of coal-fired power plant emissions before damage occurs. 
Keywords: sulfur dioxide; air pollution; photosynthesis; respiration; 
aquatic ecosystems; nematodes; grasshoppers; fossil-fuel power 
plants; coal; environmental impacts; population dynamics; biological 
effects. 

76022 Use of Lichens as Indicators and Predictors of Air Pollu- 
tion. Euevsman, S.R. (Montana State Univ:, Bozeman, MT, 59715). 
Project number: M831-004. Contract: R805367-03. Supported by: En- 
vironmental Protection Agency, Corvallis, OR (USA). Environmen- 
tal Research Lab. Funding: EPA. . 
Related energy source: Coal(lW) R and D categories: Environmental 
effects assessment. 

The objectives bf this prdject are to determine the effects of 
low-level SO2 stress on lichen health and condition and to character- 
ize lichen communities in the Colstrip area. Observations of effects 
of low-level SO2 stress on photosynthetic rates of Usnea hirta and 
Parmelia chlorochroa will be made at the zonal air pollution systems 
on Custer National Forest. Observations on lichen communities in 
the Colstrip vicinity will include determination of anatomical condi- 

' tion and sulfur content for comparison with baseline data and 
characterization of species composition of lichen communities on the 
soil and on ponderosa pine trunks in the Colstrip area for comparisbn 
with baseline data. 
Keywords: sulfur dioxide; air pollution; biological indicators; lichens; 
photosynthesis; biochemical reaction kinetics; forests; environmental 
impacts; trees; pines. 

76023 Monitoring Plant Community Changes Due to Fossil Fuel 
Power Plants in Eastern Montana. Taylor, J.E. (Montana State 
University, School of Agriculture, Department of Animal and 
Range Science, Bozeman, MT, 59715). Project number: M831-005. 
Contract: R805391-02. Supported by: Environmental Protection 
Agency, Corvallis, OR (USA). Environmental Research Lab. Fund- 
ing: EPA-$41,000. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical'disturbances. 

The objectives are to continue to monitor air pollution effects 
upon native grasslands vegetation in areas affected by fossil fuel 
power plants and on areas artificially stressed with air pollution; t o  
supply baseline inventory information, including aerial photography 
and its interpretation to a variety of scientists, land users, and 
managers in Southeastern Montana; and to provide rigorous data for 
simulation models which can be used to predict bioenvironmental 
changes due to fossil fuel power generation in other areas. A report 
that helps develop the capacity to predict the ecological impacts of 
coal-fired power plant emissions before damage ,occurs will be 
written. , .  
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Keywords:-plants; communities; fossil-fud power plants; environmen- 
tal impacts; montana; air pollution; iir quality; biological effects; 
tolerance; flue gas; fly ash. 

76024 Development of a Protocol to Assess the Effects of West- 
em Coal Conversion Advities in a Terrestrial Ecosystem: Colstrip. 
(EPA, Environmental Research Lab., 200 SW 35th St., Corvallis, 
OR, 97330). Project number: M831-006. Supported by: Environmen- 
tal Protection Agency, Corvallis, OR (USA). Environmental Re- 
search Lab. Funding: EPA. 
Related energy source: Cod(100) R and D categories. Ecological 
effects of pollutants o r  physical disturbances. 

The objective 1s to characterize the impact of air pollutants 
on a total ecosystem basis. It is imperative. t h t  methods b e  devel- 
oped that can predict bioenvironmental effects of air pollutants from 
coal-fired power plants prior to construction. By studying a broad 
range of interacting variables, the research will isolate some varia- 
bles as sensitive and reliable measures of terrestrial air pollution 
resulting from western coal conversion activities. Final output is to 
be a protocol that will be used by federal, state, and local govern- 
ment agencies, as well as the industrial community, in assessing the 
ecological impact of new energy development. Results to date are 
the third interim report and final field data collection in rogress. 
Keywords: air pollution; environmental impacts; terrestriJ ecosys- 
tems; aquatic ecosystems; fossil-fuel power plants; coal. 

76025 Investigation of the Bioenvironmental Impact of Fossil 
Fuel-Rred Plants in the Fort Union Basin. Gordon, C.C. (University 
of Montana, School of Arts and Sciences, Department of Botany, 
770 Eddy Street, Missoula, MT, 59801). Project number: M831-007. 
Contract: R805610-01. Supported by: Environmental Protection 
Agencv. Corvallis. OR KJSA). Environmental Research Lab. Fund- , -  , - ,  
ing: E+A-$65,000. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or  physical disturbances. 

Within a zonal air pollution research site, the effects of sulfur 
and fluoride on selected plants, animals, and insects will be deter- 
mined. A report that helps develop the capacity to predict the 
ecological impacts of coal-fired power plant emissions before 
damage occurs will be written. 
Keywords: fossil-fuel power plants; environmental effects; biological 
effects; sulfur dioxide; fluorides; plants; animals;sinsects; coal; flue 
gas; metabolism. 

76026 Development of a Protocol to Assess the Effects of West- 
ern Coal Conversion Activities in a Terrestrial Ecosystem: Cobtrip. 
Preston, E.M. (EPA, Office of Research and Development, Envi- 
ronmental Research Lab., 200 SW 35th Street, Corvallis, OR, 
97330). Project number: M831-006. Supported by: Environmental 
Protection Agency, Corvallis, OR (USA). Environmental Research 
Lab. Funding: EPA-$237,000. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective of the project is to characterize the impact of 
air pollutants on a total ecoiystkm. It is imperative that methods be 
developed that can predict bioenvironmental effects of air pollutants 
from coal-fired power plants prior to construction. By studying a 
broad range of interacting variables, the research will isolate some 
variables as sensitive and reliable measures of terrestrial air pollution 
resulting from western coal conversion activities. A protocol will be 
established that will be used by federal, state, and local governmen- 
tal agencies, as well as the industrial community, in assessing the 
ecological impact of new energy development. 
Keywords: coal; combustion products; fossil-fuel power plants, 
chemical effluents; air pollution; environmental impacts; terrestrial 
ecosystems. 

76027 Methodology Development for Siting Power Plants. 
Lauenroth, W.K. (Colorado State Univ., Natural Resources Ecology 
Lab., Fort Collins, CO, 80523). Project number: M831-008. Contract: 
R806016-02. Supported by: Environmental Protection Agency, Cor- 
vallis, OR (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to develop methods for incorporating eco- 
logical effects information into the coal-fired power plant siting 
process. The methodology is to be applied to the Northern Great 
Plains or other similar regions for the purpose of classifying all parts 
of the region according to their anticipated reduction in value 
resulting from the air pollution impact from coal-fired power plants. 
The final output is a report that helps develop the capacity to predict 
the ecological impacts of coal-fired power plants emissions before 
damage occurs. 
Keywords: fossil-fuel power plants; coal; site selection; air pollution; 
environmental impacts. 

76028 Oil Spills on Permafrost Underlain Tundra Slopes. John- 
son, L.A. (DOD, Cold Regions Research and Engineering Lab., 
Building 4070, Fort Wainwright, AK, 99703). Project number: M820- 

014. Contract: D9-F0744. Supported by: Environmental Protection 
Agency, Corvallis, OR (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: oil and gas(100) R and D categories: Ecrlogi- 
cal effects of pollutants or  physical disturbances. 

The objective is to determine the environmental effects of oil 
spills in a rmafrost environment. The approach is to measure the 
thawing oGra f ros t ,  oil movement, plant community, soil chemis- 
try, and microbiological parameters. 
Keywords: oil spills; environmental impacts; permafrost; thawing; 
dispersions; plants; soil chemistry; microorganisms; arctic regions; 
biological stress. 

76029 Impact of Energy Development in Yampa. Shirazi, M.A. 
(EPA, Environmental Research Lab., 200 SW 35th St., Corvallis, 
OR, 97330). Project number: M820-023. Contract: D9-X0750. S u p  
ported by: Environmental Protection Agency, Corvallis, OR (USA). 
Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are to develop and demonstrate a methodolo- 
gy for assessing the consequences of various land use alternatives on 
water quality and quantity aspects of aquatic and riparian habitats 
and watershed systcms. The approach is to use reservuir/stream 
flow models to predict probable changes in the usable habitat for 
different life stages of fishes in Yampa River. The fisheries impact 
will be related to land use alternatives in the basin. 
Keywords: water quality; land use; aquatic ecosystems; watersheds; 
habitat; fishing industry; environmental impacts; utah; rivers; fluid 
flow; energy source development; mathematical models; coal; water 
pollution. 

76500 Identification of Residue-Forming Hazardous Organic 
Chemicals in Fish from US Waters. Kuehl, D.W. (EPA, Office of 
Research and Development, Environmental Research Lab., 6201 
Congdon Blvd., Duluth, MN, 55804). Project number: N607A-001. 
Supported by: Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. Funding: EPA-$114,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objective is to provide the most up to date GC/MS 
facility for an ongoing program of monitoring environmental sam- 
ples for trace organics. This will provide EPA with an early warn- 
ing system of new environmental problems. The approach will be to 
develop and maintain the facility, provide quality control to in-house 
projects, and develop methods and techniques for analysis of envi- 
ronmental samples. A report on trace organics in fish from 5 regions 
of the U.S. was completed in October 1979, and will be available in 
the EPA series. 
Keywords: chemical effluents; organic compounds; hazardous materi- 
als; toxicity; fishes; usa; surface waters; trace amounts; pesticides; 
environmental transport; metabolism; ecological concentration; 
chemical analysis; tolerance; water quality. 

76501 Relative Toxicity of Selected Industrial Effluents as De- 
termined by a Sublethal Fish Test and a Daphnia Acute Lethal Test. 
Neiheisel, T.W. (EPA, Newtown Fish Toxicology Station, 3411 
Church Street, Cincinnati, OH, 45244). Project number: N608A-008. 
Supported by: Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. Funding: EPA-$50,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The objectives are to determine the relative toxicity and no 
effect concentrations of treated effluents from different industrial 
sources using a sublethal cough, fish respiratory response test, and an 
acute lethal Daphnia test; and to predict from the cough test 
concentrations of the treated effluents safe for the aquatic environ- 
ment. Cough tests with bluegill sunfish and static acute lethal toxic- 
ity bioassays with Daphnia pulex will be conducted in the laboratory 
on 3 to 5 grab samples of effluent from 10 industrial plants. Relativ- 
ity to toxicity and no effect concentrations will be determined. For 
those effluents where the cough response test is most sensitive, safe 
environmental concentrations will be predicted based on the no 
effect test concentrations and consideration of plant operation and 
waste treatment variability. Results will include a report classifying 
the effluents tested according to their source, type of treatment, and 
their relative toxicity.as determined by the cough test and Daphnia 
lethal acute test; and a prediction of environmentally safe concentra- 
tions for selected effluents which could be used in future field 
verification studies. 
Keywords: toxicity; invertebrates; daphnia; fishes; mutagen screening; 
industrial wastes; physiology; water pollution. 

76502 Aquatic Toxicity Data on RPAR and other High Priority 
Pesticides. Spehar, R. (EPA, Environmental Research Lab., 6201 
Congdon Blvd., Duluth, MN, 55804). Project number: N714A-001A. 
Supported by: Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. Funding: EPA. 
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.Related energy source: :general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to obtain toxicity information needed.lby 
OPP for,decision making related to the RPAR process and other 
environmental hazard evaluations. The approach is to obtain names 
of compounds of greatest interest to OPP and conduct appropriate 
aquatic organism exposures with them. Tests will include acute and 
chronic bioassays, bioaccumulation tests, and tests of certain physical 
properties such as solubility and persistence. Work is nearly com- 
plete'on five RPAR herbicides, and several tests with additional 
compounds have recently started. 
Keywordp: toxic materials; toxicity; bioassay; biological accumula- 
tion; physical properties; herbicides; solubility; aquatic organisms. 

76503 Methods Calibration Studies for Final Evaluation of 
Screening Methods Needed by OTS. Lemke, A. (EPA, Environmen- 
tal Research Lab., 6201 Congdon Blvd., Duluth, MN, 55804). Proj- 
ect number: N715C-003. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab.. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to develop and verify techniques for evaluat- 
ing environmental effects of toxic substances. These tests are ORD's 
participation in round-robin in-house and contract methods valida- 
tion tests for OTS. The approach is to develop and award contracts 
for round-robin studies for calibration of bioaccumulation tests with 
the fathead minnow and two toxic substances. 
Keywords: fishes; toxic materials; comparative evaluations; biological 
accumulation; biological effects; calibration; water pollution. 

76504 Methods Calibration Studies for Final Evaluation of 
Screening Needs by OTS. Stephan, C.E. (EPA, Environmental Re- 
search Lab., 6201 Congdon Blvd., Duluth, MN, 55804). Project 
number: N715C-004. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to develo and verify techniques for evaluat- 
ing the environmental effects o f  toxic substances. These tests are,  
ORD's participation in round-robin in-house and contract methods 

. validation tests for OTS. The approach is to refine bioaccumulation 
test methods for fish and toxic substances. The method has been 
formulated. 
Keywords. toxic materials; comparative evaluations; fishes; biological 
accumulation; water pollution; biological effects; toxicity. 

76505 Methods Calibration Studies for Final Evaluation of 
Screening Methods Needed by OTS. Lemke, A. (EPA, Environmen- 
tal Research Lab., 6201 Congdon Blvd., Duluth, MN, 55804). Proj- 
ect number: N715C-005. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). E~~vironr~~enta l  Research Lab. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to develop and verify techniques for evaluat- 
ing environmental effects of toxic substances. These tests are ORD's 
participation in round-robin in-house and contract methods valida- 
tion tests for OTS. The approach is to conduct bioaccumulation tests 
on fathead minnow and three toxic substances (materials to be of 
high, low, and medium bioconcentration potential) as ORD partici- 
pant in the round-robin contract and in-house validation tests. 
Keywords: toxic materials; comparative evaluations; biological accu- 
mulation; fishes; biological effects; water pollution. 

76506 Methods Calibration Studies for Final ~la luat ion of 
Screening Methods Needed by OTS. Lemke, A. (EPA, Environmen- 
tal Research Lab., 6201 Congdon Blvd., Duluth, MN, 55804). Proj- 
ect number: N715C-006. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related enerw source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to develop and verify techniques for evaluat- 
ing environmental effects of toxic substances. These tests are ORD's 
participation in round-robin in-house and contract methods valida- 
tion tests for OTS. The approach is to conduct acute static and flow- 
through toxicity tests with fathead minnows, rainbow trout, Daphnia 
magna, and two toxic substances (silver and endosulfan). Renewable 
static chronic tests on Daphnia magna and the two toxic substances 
were conducted. 
Keywords. fishes; trout; daphnia; comparative evaluations; toxicity; 
silver compounds; organic sulfur compounds; toxic materials; bio- 
logical effects; water pollution. 

76507 Dispersion and Fate of Contaminants in a Stratified Lake. 
(Case Western Reserve Univ., 2040 Adelbert Rd., Cleveland, OH, . . 
44106). Project number: N769-038. Contract: R805716. Supported by: 

Environmental Protection Agency, Duluth, MN (USA). Environ- 
,;mental Research Lab. Funding: EPA. 

Related energy source: Coal(S0); oil and &(SO) R and D fategories: 
Environmental transport and conversion of pollutants. 

The research objective is to understand the fate of contami- 
nants in large lakes especially during stratification. The fate of 
nutrients and trace metals as affected by dispersion in the lake and by 
biochemical transformations in the sediments will be studied in 
detail. The emphasis is on mathematical modeling and lab experi- 
ments. 
Keywords: elements; trace amounts; nutrients; environmental trans- 
port; lakes; stratification; sediments; mathematical models. 

76508 Flux of Organic Toxins and Major Nutrients in Large 
Lake Systems. Smith, V.E. (Cranbrook Inst. of Science, 500 Cone 
Pine Rd., Bloomfield, MI, 48013). Project number: N769-048. Con- 
tract: R806597-01. Supported by: Environmental Protection Agency, 
Duluth, MN (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The movement and fate of toxic organic substances, principal- 
ly chlorocarbons, in Saginaw Bay, Lake Huron, and Lake Erie will 
be studied. Samples of water, suspended particles, phytoplankton, 
zooplankton and fish will be collected and analyzed. 
Keywords: toxic materials; organic chlorine compounds; lake huron; 
lake erie; environmental transport; sampling; particles; phytoplank- 
ton; zooplankton; fishes. 

76509 Assessment of Entrainment and Impingement of Yellow 
Perch. Jensen, A.L. (Univ. of Michigan, Ann Arbor, MI, 48104). 
Project number: N769-050. Contract: R806159-01. Supported by: En- 
vironmental Protection Agency, Duluth, MN (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The research objectives are to review stack assessment and 
entrainment and impingement models for their assumptions, to relate 
the impact of power plants and yields of yellow perch, and to 
evaluate the feasibility of modifying and applying conventional 
fisheries models for analysis of environmental impact. Field data will 
be tested against conventional yield and power plant impact models. 
Keywords: fishes; power plants; entrainment; impingement; math- 
ematical models; reviews; environmental impacts; cooling systems. 

76510 Ichthyoplankton Losses in Western Lake Erie in 1975.- 
1977. Patterson, R.L. (Univ. of Michigan, Ann Arbor, MI, 48104). 
Project number: N769-05 1. Contract: R806565-0 1. Supported by: En- 
vironmental Protection Agency, Duluth, MN (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

Impacts on fish populations in western Lake Erie by power 
plants using open cycle cooling technology are investigated. Data to 
be used in the study were obtained in larval fish surveys in 1975, 
1976, and 1977 by the Michigan Department of Natural Resource 
and the Ohio Center for Lake Erie Research. Estimates are obtained 
for (a) total numbers of larval fishes entrained in 1975-77, @) number 
of equivalent adults lost to the fish populations, and (c) number of 
equivalent adults lost to the more important fisheries. Number of 
equivalent adults lost will be calculated from the larval fish data. 
Analysis for yellow perch has been completed. 
Keywords: power plants; open-cycle cooling systems; biological ef- 
fects; fishes; entrainment; impingement; mortality; lake erie; ichthyo- 
plankton. 

7'6511 Development of an In Vivo Fish Gill Preparation for 
Studying the Uptake of Toxic Chemicals. McKim, J.M. (EPA, Envi- 
ronmental Research Lab., 6201 Congdon Blvd., Duluth, MN, 
55804). Project number: N775-001. Supported by: Environmental 
Protection Agency, Duluth,. MN (USA). Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The research objective is to develop an in vivo fish gill 
preparation with which the movement of a toxic chemical in the 
aqueous environment can be monitored as it moves across the blood- 
water interface of a fish's gill. The rate of movement of the chemical 
from the water into the blood, and the environmental, biological, 
and physio-chemical factors affecting this movement have a direct 
bearing on the toxicity and bioconcentration of chemicals in the 
aquatic animals. A living fish model will be developed that will 
allow accurate measurements to be made on the movements of toxic 
chemicals across the respiratory surface. The model will be utilized 
to collect data on the mechanisms controlling the inward and 
outward movement of toxics across the respiratcry epithelium. The 
capabilty to collect waste products to allow for a complete pharma- 
cological work-up on several toxics will be developed. Results to 
date include: (1) techniques being developed; (2) equipinent needs 
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being filled; and (3), a review of the literature in the area of fish gill 
structure-function being initiated. 
Keywords: gills; fishes; in vivo; tissue cultures; uptake; hazardous 
materials; biological models; toxicity; biological accumulation. 1 

76512 Acid Effects to Fathead M i o w s  and Macroinvertebrates 
in Outdoor Experimental Channels. Fischer, J.A. (EPA, Environ- 
mental Research Lab., Box 500, Monticello, MN, 55362). Project 
number: N820A-003. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The research objectives are to evaluate the impact of acidified 
water in the outdoor experimental channels to fathead minnows and 
the macroinvertebrate community and to assess chemical changes 
and metal mobilization in the soil and water. Two channels will be 
dosed with acid pH levels of 4.8 and 6.0 along with a third channel 
as a control. Reproduction of fathead minnows is expected to be 
inhibited at least in the lowest pH channel and changes are expected 
in macroinvertebrate population with metal mobilization over 4-to-5- 
month study period. 
Keywords: aquatic ecosystems; acidification; biological effects; aquat- 
ic organisms; reproduction; ph value. 

76513 Effect of Temperature on Experimental Stream Ecosys- 
tems. Hokanson, K.E. (EPA, Office of Research and Development, 
Monticello Ecological Research, Box 500, Monticello, MN, 55362). 
Project number: N820A-004. Supported by: Environmental Protec- 
tion Agency, Duluth, MN (USA). Environmental Research Lab. 
Funding: EPA-$114,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to describe the effects of waste heat on 
physical, chemical, and biological dynamics in outdoor experimental 
ecosystems. Responses on weight, diversity, life history, and emer- 
gence of invertebrates and production and growth of fish will be 
measured. Samples will be taken to measure die1 changes in dis- 
solved oxygen, total gas pressure, nitrogen, pH, and alkalinity as 
well as documenting changes with other selected water chemistries. 
Three reports are to be published: (1) description of experimental 
channels-and facility; (2) effects of -temperature on invertebrate 
community (in preparation); and (3) thermal effects to fish popula- 
tions and trophic relations (most of data analysis completed). 
Keywords: waste heat; thermal effluents; aquatic ecosystems; thermal 
pollution; biological effects; aquatic organisms; plankton; inverte- 
brates; fishes; ecology; productivity; species diversity; population 
dynamics; temperature effects; temperature monitoring; water qual- 
ity; data acquisition. 

76514 Integrating the Toxic Effects of Complex Effluents that 
Vary in Time, Concentration, and Components. Pickering, Q.H. 
(EPA, Newtown Fish Toxicology Station, 3411 Church Street, 
Cincinnati, OH, 45244). Project number: N820A-009. Supported by: 
Environmental Protection Agency, Duluth, MN (USA). Environ- 
mental Research Lab. Funding: EPA-$50,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to develop simple and rapid methods, using 
fish bioassays, to biologically characterize a complex effluent (mix- 
ture) of known chemical characteristics that varies in components 
and concentration ratios. Three phases of work are planned: (1) to 
conduct bioassays to integrate variable toxic components; (2) to 
conduct bioassays to integrate variable exposure concentrations; and 
(3) to conduct bioassays to integrate variable components and con- 
centrations. A report will be issued describing the use of fish 
bioassays as a means of integrating the exposure history of aquatic 
organisms to complex wastes that vary in time and composition. 
Keywords: toxicity; chemical effluents; monitoring; water quality; 
fishes; bioassay; water pollution. 

76515 Determination of Toxic Characteristics of Complex Ef- 
fluents with Algal and Macroinvertebrate Bioassays. Robinson, E.L. 
(EPA, Newtown Fish Toxicology Station, 341 1 Church St., Cincin- 
nati, OH, 45244). Project number: N820A-010. Supported by: Envi- 
ronmental Protection Agency, Duluth, MN (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The research objective is to determine the utility of using 
algal assays and bioassays with aquatic environment. Acute and 
chronic bioassays are being conducted with algae and macroinverte- 
brates to determine the toxicity of a number of complex and variable 
wastes. An assessment of the toxicity of a complex waste on a small 
laboratory ecosystem consisting of an algae, a macroinvertebrate and 
a fish is planned. These tests will become part of a battery of tests 
available for biologically evaluating complex and variable wastes. 
Keywords: toxic materials; wastes; aquatic organisms; bioassay; bio- 
logical effects; algae; aquatic ecosystems. 

76516 Effects of Toxicaiits on Ecosystem Processes in Labora- 
tory Microecosystems. Hedtke, S.F. (EPA, Newtown Fish Toxicol- 
ogy Station, 3411 Church St., Cincinnati, OH, 45244). Project 
number: N820A-011. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

This study has been undertaken to determine the sensitivity 
and suitability of changes in ecosystem processes due to stress as 
toxicological endpoints. A series of laboratory aquatic microecosys- 
temc simulating small ponds will be stressed with a toxicant. The 
effect of the toxicant on ecosystem processes such as photosynthesis, 
respiration, and decomposition will be determined. In addition, a 
carbon budget for each system will be compared to determine 
sensitive com onents. The ecosystem will also be stressed with a 
toxicant and t i e  effect of the toxicant on the organic waste assimila- 
tion capacity of the system will be studied. 
Keywords: aquatic ecosystems; toxic materials; environmental effects; 
biological indicators; photosynthesis; respiration; decomposition. 

76517 Toxicity Reduction by Various Pilot-Scale Municipal and 
Industrial Waste Treatment Systems. Horning, W.B. (EPA, New- 
town Fish Toxicology Station, 341 1 Church St., Cincinnati, OH, 
45244). Project  umber: N820A-012. Supported by: Environmental 
Protection Agency, Duluth, MN (USA). Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

One objective of this study is to biologically evaluate the 
toxicity of effluent from pilot-scale municipal and industrial waste 
treatment systems designed and operated by MERL and IERL- 
Cincinnati at the testing and evaluation facility in Cincinnati. A 
second objective is to determine the reduction in waste toxicity by 
the pilot-scale treatment systems. The approach involves testing raw 
and treated wastes with fish and invertebrates. The tests will include: 
(1) acute fish and invertebrate toxicity tests, (2) embryo-larval fish 
tests, (3) invertebrate life-cycle tests, (4) algal tests for growth 
stimulation and inhibition, and (5) other short-term tests that may be 
appropriate. 
Keywords: waste water; waste processing plants; toxicity; algae; 
aquatic organisms. 

76518 Development of Chronomid Embryo: First Instar Test 
Procedure. Anderson, R.L. (EPA, Environmental Research Lab., 
6201 Congdon Blvd., Duluth, MN, 55804). Project number: N82OA- 
615. Supported by: Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The research objective is to determine the most responsive 
life stages of Tanytarsus dissimilis to toxicant exposures. The embryo 
and larva stages of Tanytarsus dissimilis will be exposed for periods 
of less than a week to the organic compounds dinosib and diuron. 
Proper physical conditions, variation in hatch and embryo survival 
will be examined. 
Keywords: insects; biological indicators; pesticides; biological effects; 
survival curves; toxicity; life cycle. 

76519 Plant Growth Monitoring for Effluent Testing. Walbridge, 
C.T. (EPA, Environmental Research Lab., 6201 Congdon Blvd., 
Duluth, MN, 55804). Project number: N820A-016. Supported by: 
Environmental Protection Agency, Duluth, MN (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

The objective is to develop a biological probe for effluents. 
The approach is to determine the feasibility of using an electronic 
micrometer to detect changes in plant stem diameter caused by 
pollutants. 
Keywords: plant stems; plant growth; water pollution; monitoring; 
aquatic organisms; chemical effluents. 

76520 Toxicity of Selected Phenols to the Fathead Minnow Eggs 
and Fry. Phipps, G. (EPA, Environmental Research Lab., 6201 
Congdon Blvd., Duluth, MN, 55804). Project number: N820A-017. 
Supported by: Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives are to determ~ne the toxicity of 4 to 6 selected 
phenols over various periods up to 28 days to various life stages 
from the one-day old fertile egg to the 28-day old juvenile and to 
determine if these correlate with previous findings on 30 to 40 day 
juveniles. Maximum acceptable toxicant concentration (MATC) will 
be compared with partition-coefficients and other structural param- 
eters to examine structure activity relationshi s 
Keywords: eggs; phenols; toxicity; b io~o~ ica f~ f fec t s ;  maximum per- 
missible concentration; fishes; water pollution. 
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76521r Develop and Evaluate Aquatic Toxicological Methods to 
Improve Predation Capability and Estimate Acceptable Concentrations 
of Toxic Substances. Holcombe, G. (EPA, Environmental Research 
Lab., 6201 Congdon Blvd., Duluth, MN, 55804). Project number: 
N820A-018. Supported by: Environmental Protection Agency, 
Duluth, MN (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to determine 96-hour and 192-hour acute 
toxicity of 12 chlorinated aliphatic hydrocarbons and 4 to 6 pesti- 
cides to 3C-day-old fathead minnows to determine chemical structure 
activity correlations. Acute toxicity of each compound will be 
defined by calculating 24, 48-, 72-, and 96-hour LC5OS along with 
other LC5OS throughout the 192-hour test to define the shape of the 
toxicity curve. 
Keywords: chlorinated aliphatic hydrocarbons; pesticides; toxicity; 
fishes; water pollution; metabolism. 

76522 Effects of' Suspended Fine Particles (Red Clay) on the 
Availability and Toxicity of Metals and Synthetic Organic Chemicals 
to Fathead M i ~ o w s .  Thomann, V.R. (Manhattan College, Bronx, 
NY, 10471). Project number: N820A-019. Contract: R803680. Sup- 
ported by: Environmental Protection Agency, Duluth, MN (USA). 
Environmental Research Lab. Funding: EPA-$106,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objectives of this study are to determine if a common fine 
sediment such as red clay can affect the toxicity of metals such as 
copper and cadmium or synthetic organic compounds such as endrin 
and pentachlorophenol. The importance of test chemical-clay parti- 
cle interactions on toxicity and biosccumulation will be studied by 
bioassays performed with filtered lake water with and without red 
clay added. The acute toxicity to juvenile fathead minnows will be 
determined from five concentrations of each test chemical, Chemical 
tests will be performed to determine the degree to which each 
toxicant is sorbed or bound to the particles. Tissue residues for 
organic chemical exposures will be measured in order to determine if 
suspended inorganic particles facilitate the uptake of lipophilic com- 
pounds. Dosing methods have been developed and copper exposures 
completed. Sorption of copper to clay particles was found to result 
in greatly reduced toxicity. 
Keywords: clays; toxicity; metals; organic compounds; availability; 
fishes; metabolism; environmental transport; sediments. 

76523 Determination of Hydrogen Cyanide. Broderius, S. (EPA, 
Environmental Research Lab., 6201 Congdon Blvd., Duluth, MN, 
55804). Project number: X1820A-020. Supported by: Environmental 
Protection Agency, Duluth, MN (USA). Environmental Research 
Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

An analytical method for the direct determination of micro- 
gramAiter concentrations of molecular hydrogen cyanide will be 
developed. 
Keywords: hydrocyanic acid; quantitative chemical analysis; mi- 
croanalysis; water pollution; ineasuring methods; water. 

76524 Biologically Available Forms of Toxic Elements in Natural 
Waters. Poldoski, J.F. (EPA, Environmental Research Lab., 6201 
Congdon Blvd., Duluth, MN, 55804). Project number: N820A-022. 
Supported by: Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to determine relationships of forms of various 
elements in natural water to their rate and degree .of uptake by 
Daphnia magna for the purpose of establishing a rapid screening test. 
Keywords. daphnia; elements; uptake; metabolism; biochemical reac- 
tion kinetics; water; aquatic organisms. 

76525 Effect of Different pH, Dissolved Oxygen, and Suspended 
Solid Levels on Cough Frequency of Bluegill Sunfish and Brook Trout. 
Carlson, R.W. (EPA, Environmental Research Lab., 6201 Congdon 
Blvd., Duluth, MN, 55804). Project number: N830A-024. Supported 
by: Environmental Protection Agency, Duluth, MN (USA). Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: general science(l00) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

This work w~l l  determine the influence of some common 
water quality variables (pH, dissolved oxygen, suspended solids, etc.) 
on the cough frequency of fish. The influence of these variables will 
then be related to the interpretation of cough frequency measure- 
ments with complex emuenis. 
Keywords: fishes; water quality; ph value; biochemical oxygen 
demand; suspensions; solids; biological effects; communications. 

76526 Biomass to Provide Toxicity Data on Fish and Inverte- 
brates on Four Classes of Hazardous Organic Chemicals Found in 
U.S. Drinking Waters. Veith, G. (EPA, Environmental Research 

Lab., 6201 Congdon Blvd., Duluth, MN, 55804). Project number: 
~N802A-026. Supported by: Environmental Protection Agency, 
Duluth, MN (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general scien.ze(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

This study is designed to measure the toxicity and metabolic 
relationships between selected aquatic animals and mammals as the 
first step in evaluating the use of pollutant sensitive aquatic animals 
as an early warning system for' the protection of higher animals 
including man. Phase I will determine similarities and differences in 
the metabolism of selected xenobiotics between mammals and aquat- 
ic organisms. Phase I1 will compare the degree and order of sensitiv- 
ity between daphnids, embryo-larval fish and mammals exposed to 
the same chemicals. Phase 111 will evaluate a fish, model for deter- 
mining environmental carcinogens. The development of chemical 
and biological methods and the development of test apparatus to 
meet occupational health requirements has been completed and 
initial bioassays with both fish and invertebrates will begin this 
quarter. 
Keywoids: bioassay; toxicity; aquatic organisms; hazardous materials; 
drinking water; biological indicators; evaluation. 

76527 Development of Toxicity Tests with the Early Life Stages 
of Fish. Christensen, G.M. (EPA, Environmental Research Lab., 
6201 Congdon Blvd., Duluth, MN, 55804). Project number: N820M- 
028. Supported by: Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. Funding: EPA-$382,W. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives of this research are to further develop existing 
methods for toxicity tests with the early life stages of fish and to 
shorten the time required for these tests from several months to 
several weeks, making them more feasible for on-site testing and for 
screening large numbers of toxic chemicals. The approach will 
involve the development of more suitable endpoints of effect 
through in-depth embyrological, physiological, biochemical and 
histological measurements throughout the embryo-larval early juve- 
nile period of development. Current work is involved with early 
morphological development, and the early development of selected 
enzyme systems in a warmwater fish exposed to toxic chemicals. 
Keywords: toxicity;' fishes; population dynamics; metals; organic 
compounds; pesticides. 

76528 Renewal of Water Temperature Studies at the US EPA 
Monticello Field Station. Stefan, H. (Univ. of Minnesota, Mississippi 
River and 3rd Ave., Minneapolis, MN, 55414). Project number: N 
608A-084. Contract: R804736-01. Supported by: Environmental Pro- 
tection Agency, Monticello, MN (USA). Environmental Research 
Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to provide information on the water and soil 
temperature regimens in ex erimental outdoor channels where bio- 
logical experiments are con8ucted. Together with measuring various 
weather parameters, a mathematical model will be developed .to 
provide and predict inputs and outputs of heat energy. Field data is 
subjected to statistical and regression analysis to give information on 
longitudinal water temperature gradients, diurnal water temperature 
fluctuations, vertical stratification, longitudinal dispersion, and rate 
of surface heat losses. 
Keywords: heat transfer; soils; water; weather; temperature effects; 
mathematical models; temperature effects; daily variations; biologi- 
cal stress; thermal effluents. 

76529 Determination of Thermal Preference of Three Genetic 
Stocks of Largemouth Bass. Magnuson, J.J.; Medvick, P. (Univ. of 
Wisconsin, Madison, WI, 53706). Project number: N-608A-096. Con- 
tract: R-805583-01. Supported by: Environmental Protection Agency, 
Duluth, MN (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

Work will be to determine thermal preference of each of 
three genetic stocks of largemouth ba'ss (Micropterus salmoides). 
Stocks are to be (1) northern (Minnesota or Wisconsin); (2) mid- 
United States (Tennessee); and (3) southern (Louisiana). Small (9 to 
10 cm) largemouth bass, Micropterus salmoides will be used with 
equal numbers from northern, midstates, and southern populations. 
They will be acclimated to 20 degrees C, a 12-12 hour photoperiod 
and Madison city water for a period of at least 2 weeks. A longer 
period will be utilized if the original holding temperature was higher 
than 25 degrees C. Nine aquaria, 57 liter, are equipped with selection 
apparatus developed by Niell and Magunson (1974) and Beitinger, et 
al, 1974. Electronic monitoring and control equipment permits the 
fish to select the temperature of the aquaria and records the activity 
and temperature at ten minute intervals. 
Keywords: striped bass; temperature effects; behavior; genetic vari- 
ability; biological adaptation; thermal emuenis; thermal pollution; 
water pollution. 
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76530 Effects of Temperature on Growth and Survival of the 
White Sucker. Weller, M.W. (Univ. of Minnesota, Minneapolis 
Campus, Minneapolis, MN, 55455). Project number: N608A-107. 
Contract: R804501-01. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or  physical disturbances. 

The objectives are to determine growth rate of white suckers 
under different temperature regimens and constant response curves 
related to food consumption, and to evaluate relationship of opti- 
mum temperature to incipient lethal temperatures. Growth and 
mortality rates are measured by slowly increasing temperatures 
(0.5% per day) with different size groups. Ultimate upper incipient 
lethal temperature is also recorded. Results are to be analyzed in a 
form suitable as input into ecosystem modeling. 
Keywords: temperature effects; survival curves; fishes; population 
dynamics; animal growth; aquatic ecosystems; thermal pollution; 
biological effects. 

76531 Development and Testing of Automatic Fish Tracking and 
Monitoring System for the Monticello Ecological Research Station, 
Monticello. Kueckel, V.B.; Sinitt, D.B. (Univ. of Minnesota, Minne- 
apolis Campus, Minneapolis, MN, 55455). Project number: N608A- 
122. Contract: R805290-01. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: Coal(40); oil and gas(30); nuclear fission(30) R 
and D categories: Ecological effects of pollutants or physical distur- 
bances. 

The obiective is to develoo a svstem for automaticallv moni- 
toring and re&rding the moverne;lts &fish in physical and cilemical 
gradients in outdoor experimental channels. The approach is to 
evaluate types of radio transmitters that can be placed~internally in 
several fish species. Suitable radio frequencies and antenna for 
recording movement responses on strip chart recorders must also be 
devised for continuous recording. 
Keywords: fishes; physiology; behavior; chemical effluents; biological 
effects. 

76532 Identification of Mechanisms, Rates of Change and Recy- 
cling Processes for Pollutants. Glass, G.E. (EPA, Environmental 
Research Lab., 6201 Congdon Blvd., Duluth, MN, 55804). Project 
number: N625A-089. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab. Fund- 
inn: EPA. 
~ i l a t e d  energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The broad objective of this program is to determine those 
pathways and processes which cause chemical compounds and ele- 
ments to become environmental pollutants. Specific tasks are under- 
way to identify generally applicable examples of mobilization and 
recycling processes that cause drinking water contamination from 
lead pipes and mine tailing (absestiform minerals) and chemical 
effects in stream and lakes from atmospheric deposition of pollutants. 
The approach is to determine causal relationships in the mechanisms 
and recycling processes of pollutants. Both field monitoring of 
specific sites and laboratory experiments are conducted. Data are 
being collected and synthesized for evaluating potential acid rain 
impacts. 
Keywords: environmental exposure pathway; chemical emuents; 
drinking water; lead; pipes; asbestos; air pollution; water pollution; 
recycling; atmospheric chemistry; water chemistry; waste manage- 
ment; mineral cycling. 

76533 Effects of Lowered pH (Acid Rain) on Gametogenesis of 
Certain Freshwater Fishes Indigenous to the BWCA. McCormick, 
J.H. (EPA, Environmental Research Lab., 6201 Congdon Blvd., 
Duluth, MN, 55804). Project number: N820A-030. Supported by: 
Environmental Protection Agency, Duluth, MN (USA). Environ- 
mental Research Lab. Funding: EPA. . 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Through examination of pre-spawning gonads of indigenous 
fishes the extent of possible reproductive impairment associated with 
the acidification currently extant in the BWCA waters will be 
determined by introducing fathead minnows into the Monticello 
exp~rimental channels where they will be exposed to several pH 
reglmes. 
Keywords: acid rain; fishes; reproduction; ph value; gonads; water 
pollution; coal industry; environmental effects. 

76534 Organic Chemical Toxicity to Embryofiarval Fish at 
Lowered Dissolved Oxygen Concentrations. Carlson, A.R. (EPA, 
Environmental Research Lab., 6201 Congdon Blvd., Duluth, MN, 
55804). Project number: N820A-031. Supported by: Environmental 
Protection Agency, Duluth, MN (USA): Environmental Research 
Lab. Funding: EPA. 

Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

How chronic toxicity of 1,2,4-trichlorobenzen; to ,several 
species of freshwater fish is affected by lowered dissolved oxygen 
concentrations will be studied using embryonic and larval stages of 
the fathead minnow and two other freshwater fishes at three DO 
concentrations and several levels of 1,2,3-trichlorobenzene. 
Keywords: chemical emuents; toxicity; fishes; oxygen; ecological 
concentration; organic chlorine compounds; tolerance; water pollu- 
tion. 

76535 Toxicity of Several Chlorinated Benzenes to the Fathead 
Minnow. Carlson, A.R. (EPA, Environmental Research Lab., 6201 
Congdon Blvd., Duluth, MN, 55804). Project number: N820A-032. 
Supported by: Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. h d h g :  EPA. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The toxicity of chlorobenzene, dichlorobenzene, tetrachloro- 
benzene, pentachlorobenzene, and hexachlorobenzene to embryonic 
and larval stages of the fathead minnow will be determined. Fish 
embryo-larva exposures of at least 28 days duration will be used to 
predict the chronic toxicities of the five listed chlorinated benzenes. 
Keywords: fishes; toxicity; organic chlorine compounds; tolerance; 
benzene; aromatics. 

76536 Renewal Studies of Oxygen Production, Loss, Exchange 
and Transport in the MERS Field Channels. Stefan, H. (Univ. of 
Minnesota, Mississippi River and 3rd Ave., Minneapolis, MN, 
55414). Project number: N820A-034. Contract: R805678-01. Support- 
ed by: E ~ ~ v i r o ~ ~ ~ ~ ~ r r ~ t a l  Protection Agency, Duluth, MN (USA). Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

This program will evaluate existing methods and develop new 
methods to measure photosynthesis and community respiration in the 
outdoor experimental channels. Assumptions previously made are 
further evaluated in the production and respiration measurements in 
ambient, thermal and acidified channels. This will provide MERS a 
working procedure to measure community responses. Procedures 
include empirical measurements for reaeration coefficients, wind 
effects, channel morphology, longitudinal coefficients, community 
photosynthesis respiration, and saturation concentrations of dis- 
solved oxygeil. 
Keywords: oxygen; environmental transport; photosynthesis; respira- 
tion; water pollution; environment; biological models. 

76537 Develop Methods for Identification and Concentration 
Measurement of Fine Particles in Aquatic Organisms. Batterman, 
A.R. (EPA, Environmental Research Lab., 6201 Congdon Blvd., 
Duluth, MN, 55804). Project number: N820A-035. Supported by: 
Environmental Protection Agency, Duluth, MN (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to develop, evaluate, and use electron 
microscope procedures for identifica!ion and concentration determi- 
nation of fine particles, including asbestos fibers, in tissue from 
aquatic organisms that have been exposed to such fine particles. Low 
temperature ashing or enzymatic hydrolysis of tissue followed by 
resuspension on a nuclepore filter and preparation for electron 
microscope observations will be done. 
Keywords: asbestos; fibers; particles; tissues; aquatic organisms; elec- 
tron microscopy; enzymatic hydrolysis; water pollution; measuring 
methods. 

76538 Toxic Effects on the Aquatic Biota from Coal and Oil 
Shale Development. Thurston, R.V. (Colorado State Univ., Fort 
Collins, CO, 80523). Project number: N831-0002. Contract: R803950- 
03. Supported by: Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(S0); ail shale(S0) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The overall objective of this research project is to provide 
predictive information with regard to potential toxicants to the 
aquatic environment resulting from coal and oil shale extraction and 
conversion. The specific objectives are to identify and quantify those 
chemical products of coal and oil shale extraction and conversion 
which may reach surface waters, and to determine by both field 
studies and laboratory bioassays the degree to which those chemicals 
may be acutely or chronically toxic to fishes and aquatic inverte- 
brates. or mav become involved as Dart of the food chain. Four 
categories of e;lergy development are being~considered: coal mink;, 
coal combustion, coal gasification and liquefaction, and oil shale 
extraction and processing. Potential toxicanis to the aquatic environ- 
ment are being identified by a combination of field, laboratory, and 
literature studies, as well as by information gained from cooperative 
input from other energy-related research programs. Concurrent 
chemical and biological laboratory and field bioassays as well as 
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qua t i c  distribution studies dictate what additional or alternate em- tal Protection Agency, Duluth, MN (USA). Environmental Re- 
phasis is required in the laboratory and field chemical studies. s&h Lab. Funding: EPA. 
~e~wdrd r i :  oil shale industry; coal industry; toxicity; aquatic ecosys- 'Related energy source: CoaI(100) R and D categories: Pollutant 
tems; 'surface waters; bioassay; fishes; aquatic organisms; food chains; characterization and analysis. 
coal mining; combustion products; coal gasification; coal liquefac- ' The purpose of this agreement is to provide assistance in the 
tion; environmental impacts; monitoring; chemical effluents. sampling and analysis by aircraft of the snow pack, lakes and streams 

76539 Critical Review and Evaluation of Research on the Impact 
of Energy-Related Wastes on the Aquatic Environment. Chappell, 
W.R.; Damrauer, C. (Univ. of Colorado, 1100 14th St., Denver, CO, 
80202). Project number: N831-0003. Contract: R805921-01. Supported 
by: Environmental Protection Agency, Duluth, MN (USA). Envi- 
ronmental Research Lab. Funding: EPA. 
Related enerav source: Coal(50): oil and ~as(50) R and D categories: 
Ecological effects of pollutants~or physics disturbances. 

- 

. The purpose of this proposed work is to critically review 
completed and on-going research related to the impact of energy- 
related wastes on the aquatic environment. The specific outputs of 
the work will be annual state-of-the-art documents that will describe 
the present state of the research and critical areas where research is 
needed in order to provide a data base for decision makers. 
Keywords: aquatic ecosystems; biological models; waste manage- 
ment; technology assessment; decision-making; information systems. 

76540 Chemical and Biological Characterization of Oil Shale 
Processing and Coal Conversion Effluents. Skogerboe, R.K. (Colora- 
do  State Univ., Fort Collins, CO, 80523). Project number: N831- 
0006. Contract: R806051-02. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Pollutant characterization and analysis. 

The overall objective is to provide predictive information 
about the effects of pollutants from oil shale processing and coal 
conversion on surface waters and the aquatic biota. The three areas 
of investigation include: (1) cltrrrtical characterization of effluents 
and byproducts associated with each of the above energy develop- 
ment areas; (2) field surveys and analyses of aquatic organisms in 
streams which are, or may be, impacted by these effluents; and (3) 
laboratory bioassays of known and potential toxicants associated 
with these effluents. 
Keywords: oil shale processing plants; coal gasification plants; coal 
liquefaction plants; chemical effluents; surface waters; water pollu- 
tion; aquatic organisms; by-products; chemical analysis; baseline 
ecology; bioassay; toxicity; forecasting; environmental effects. 

76541 Coal Fired Steam Plants: Human and Environmental Ex- 
posure to Air and Water Pollutants. Chesters, G. (Univ. of Wisconsin, 
Madison Campus, Madison, WI, 53706). Project number: N831-0007. 
Contract: R880035-01. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). E~lvi~.ollaleotal Research Lab. Fund- 
ing: EVA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

T o  document the impact from construction and operation of a 
coal-fired power generating station, researchers at the University of 
Wisconsin have been conducting a three-year research program on 
the impact of coal-fired power plants on the environment. The study 
was undertaken at Columbia Power Generation Station near Por- 
tage, Wisconsin. The station, because of its location and design, is 
representative of a large number of existing and proposed power 
generating facilities throughout the United States. Analysis of its 
impact, therefore, has broad relevance for evaluating potential 
impact on air and water systems at other sites. While previous work 
was mainly directed towards documenting environmental changes, 
the present proposal is focused on human exposures to air and water 
pollutants resulting from coal combustion. The proposal is less site 
specific in that it seeks to assess the transferability of data and models 
to other proposed sites. T o  meet these goals the project is divided 
into four major sections. These include (1) effects of coal-fired 
generating stations on air quality; (2) effects of coal-fired generating 
stations on water quality; (3) wetland on aquatic ecology around the 
Columbia Power Generating Station; and (4) data integration, assess- 
ment, and transferability. The first three efforts involve field and 
laboratory experiments around the Columbia Power Generating 
Station. The fourth effort is designed to capitalize on previous 
project data, proposed work, and data from other sites in an effort to 
arrive at human and environmental exposures to air and water 
pollutants. The first year will see an emphasis on the first three 
subprojects, whereas the second year effort will be intensified in 
terms of data integration and assessment. 
Keywords. fossil-fuel power plants; coal; human populations; air 
pollution; water pollution; environmental impacts; health hazards. 

76542 Determine the Impacts of Long Range Transport of Air 
Pollution in the Boundary Waters Canoe Area. Craven, J. (Forest 
Service, 633 W. Wisconsin Ave., Miluaukee, WI, 53203). Project 
number: N831-0008. Contract: 09-F0731. Supported by: Environmen- 

of the Boundary Waters Canoe Area (BWCA) and surrounding area 
of northern Minnesota to determine the impacts of long range 
transport of air pollution. The Forest Service is providing logistical 
support for the sampling and analysis program and providing field 
and laboratory data for snow, stream and lake samples. 
Keywords: air pollution; water pollution; monitoring; minnesota, 
water resources; water quality; snow; streams; lakes. 

76543 Effects of Precipitation and Solutes on the Surface and 
Ground Water Quality in the Filson Creek Watershed Area. Seigel, D. 
(DOI, 702 Post Office Bldg., St. Paul, MN, 55101). Project number: 
N831-0009. Contract: D9-F072. Supported by: Environmental Protec- 
tion Agency, Duluth, MN (USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The purpose of this agreement is to analyze and interpret data 
from 1976 to 1979 for the Filson Creek Watershed Area concerning 
the effects of precipitation and solutes on surface and ground water 
quality. Data concerning the effects of water quality of precipitation 
on the Filson Creek Watershed Area of northern Minnesota will be 
gathered, quality assured, interpreted and reported for publication. 
Sets will include, but will not be limited to, USGS data from 1976 to 
1979, and USEPA data from 1978 to 1979. Informational categories 
will include methodology, hydrology, geology, soils, vegetation, 
water quality, statistical and mass flow and balance comvutations of . - 
solutes. 
Keywords: precipitation scavenging; air pollution; water quality; 
minnesota. 

76544 Chemical Analysis of Water Quality Samples in the 
Boundary Waters Canoe Area. Tholen, M. (Forest Service, Winton, 
MN, 55796). Project number: N831-0010. Contract: 09-F0583. Sup- 
ported by: Environmental Protection Agency, Duluth, MN (USA). 
Environmental Research Lab. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The purpose of this a reement is to assist in the chemical 
analysis of water quality sampks related to the assessment of possible 
impacts on the BWCA and surrounding area from atmospheric 
deposition of pollutants. The Forest Service is providing chemical 
analyses of lake samples at the Forest Service Laboratory, Winton, 
Minnesota. 
Keywords: water quality; water chemistry; environmental impacts; 
air pollution; lakes; minnesota; sampling. 

76545 Detection of Mutagenic/Carcinogenic Alteration in Fish 
and its Application to Human Health. Hinton, D.E.; Trump, B.F. 
(Univ. of Maryland, 1420 N. Charles St., Baltimore, MD, 21201). 
Project number: N831-0011. Contract: R804866. Supported by: Envi- 
ronmental Protection Agency, Duluth, MN (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

. In vitro bioassay methods will be developed and tested to 
detect mutagenic and carcinogenic properties of aquatic pollutants in 
fish. The approach will include activation of procarcinogens with 
microsomal enzymes of fish, rat and man. Mutagenicity will be 
tested using bacterial strains. Carcinogen binding studies will be 
performed in cultured cell lines from fish, rat and man. Finally, in 
vivo testing in the fish and rat will be done. The research is intended 
to lead to improved methodology for detection of water-borne 
carcinogens. 
Keywords: fishes; mutagenesis; carcinogenesis; health hazards; bio- 
logical models; bioassay; water pollution. 

76546 Ammonia Toxicity to Fishes. Thurston, R.V.; Russo, R.C. 
(Montana State Univ., Bozeman, MT, 59715). Project number: N882- 
0001. Contract: R805636-01. Supported by: Environmental Protection 
Agency, Duluth, MN (USA). Environmental Research Lab. Fund- 
ing: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The effect of fluctuations in ammonia concentrations on fresh- 
water fish will be determined to prepare a criterion document for the 
chemistry and fate of ammonia in aquatic environments and its 
effects on aquatic organisms. Acute and embryoAarval tests with 
several patterns of diurnal and other examples of fluctuating ammo- 
nia concentrations will be conducted. The criterion document prepa- 
ration will require the collection and critical review of appropriate 
world literature and coordinate in the drafting of a total document 
with ECAO-Cincinnati. 
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Keywords: fishes; toxicity; ammonia; sensitivity; water pollution; 
water chemistry. ~ Y C . :  .3 

- .?+. 

76547 Assessment of Energy-Related Toxicant Stress in an Engi- 
neered Ecosystem. Boling, R. (Michigan State Univ., East Lansing, 
MI, 48824). Project number: N831-0013. Contract: R806214-01.- Sup- 
ported by: Environmental Protection Agency, Duluth, MN (USA). 
Funding: EPA. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The objective is to determine the environmental parameters 
to measure in order to better assess the effects of a toxicant on an 
aquatic ecosystem. The ecosystem is held in a desirable range by 
manipulation of physical variables.;A toxicant is introduced and the 

. effect on the biological communities is determined. 
Keywords: water pollution; toxic materials; biological effects; aquatic 
ecosystems; contamination. 

77000 Chemical Studies Directed Towards Ecological Damage 
Assessment of Petroleum Discharges into the Marine Environment. 
Quinn, J.G.; Hoffman, E.J. (Univ. of Rhode Island, Administration 
Building, Kingston, RI, 02881). Project number: P608C-11. Contract: 
R805477. Supported by: Environmental Protection Agency, Narra- 
gansett, RI (USA). Environmental Research Lab. Funding: EPA'. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objective is to conduct analytical chemical studies in 
support of ecological damage assessment of acute and chronic dis- 
charges of petroleum into the near-shore marine environment. These 
studies will include the following: (1) chemical analyses of petroleum 
compounds in selected samples of water, sediments and organisms 
using a variety of analytical procedures (e.g., column, thin-layer, and 
gas chromatography, infrared spectroscopy, and combined gas chro- 
matography--mass spectroscopy); (2) development of new methods 
and modification of existing procedures in support of toxicological 
and field studies; and (3) participation with other laboratories in the 
development and intercalibration of standard reference materials and 
methods for petroleum analysis. Samples will be collected from 
selected spills of opportunity and sites of chronic oil discharges. The 
basic analyses of these samples will involve extraction, isolation of 
petroleum. compounds by column and/or thin-layer chromato- 
graphy, and analysis by gas.chromatography using packed metal 

'columns and glass capillary columns. Selected sample extracts will 
also be analyzed by infrared spectroscopy and combined gas chro- 
matography--mass spectroscopy. In combination with field evalua- 

, tion and laboratory toxicological investigations, the proposed re- 
search will allow a highly integrated, multidisciplinary study of the 
fate and effects of oil on the marine ecosystem. 
Keywords: environmental effects; water pollution; petroleum; chemi- 
cal analysis; water; sediments; aquatic organisms; toxicity; oil spills; 
aquatic ecosystems; hydrocarbons; chromatography; spectroscopy. 

77001 National Marine Pollution Monitoring Program. Gold- 
berg, E.D. (University of California, Dept. of Chemistry, P.O. Box 
1529, La Jolla, CA, 92038). Project number: P608C-12. Contract: 
R804215-01. Supported by: Environmental Protection Agency, Nar- 
ragansett, RI  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

A surveillance of four collectives of pollutants in the U.S. 
coastal waters is being carried out by measurements'of their concen- 
trations in two groups of sentinel organisms--mussels and oysters. 
The pollutant species include heavy metals (lead, cadmium, mercury, 
zinc, silver, copper, and manganese), chlorinated (Pu-238, Pu-239, 
Pu-240, Cs-137, Am-241, and Sr-90) and petroleum hydrocarbons 
(allanes, cycloalkanes, aromatics including 2, 3, 4, and 5 ring polynu- 
clear condensed species). About 120 sites on the west, east, and gulf 
coasts are sampled once a year and a west and east coast site 
monthly. During the 1976 sampling season, varying degrees of 
pollution in U.S. coastal waters were indicated by elevated levels of 
one or more pollutants in the bivalves. For example, the high levels 
of D D T  and its metabolites in mussels from San Pedro, California, 
area reflect high inputs of the pollutant from a manufacturer's 
discharge. High polychlorinated biphenyls were found in mussels in 
San Francisco Bay, San Pedro Harbor, and in the New York- 
Boston coastal zones. The oysters in Galveston Bay indicated high 
levels of petroleum pollution. In none of the localities investigated 
was pollution evident simultaneously from all four sets of pollutants. 
Keywords: water pollution; monitoring; aquatic ecosystems; evalua- 
tion; biological.models; invertebrates; lead; cadmium; mercury; zinc; 
silver; copper; manganese; biological effects. 

77002 Persistence Limits: A Management Strategy for ~ a t u r a l  
Marine Ecosystems. Perez, K.T. (EPA, Environmental Research 
Lab., S. Ferry Road, Narragansett, RI, 02882). Project number: 
P608C-14. Supported by: Environmental Protection Agency, Narra- 
gansett, RI  (USA). Environmental Research Lab. Funding: E e -  
$270,000.. 

Related energy source: general science(100) R and , D  categories: 
Ecological'effects of pollutants or  physical disturbanceslv, 3 (:. ...', 

The objective is , to J establ~sh persistence limits, for [natural 
marine ecosystems under various anthropogenic stressors.!A,persis- 
tence limit is the, erturbed state from. which an ecosystm can 
return to its 0rigin8~uasi-e~uilibrium state once the perturbation is 
relaxed. The approach consists of the reduction of large scale system 
,to a smaller scale, microcosm method. Previous studies have not 
established the. validity of this experimental method. Replicate 150 
liter microcosms are maintained under realistic regimes of light, 
water,, turbulence. temperature, benthic surface area, and water 
turnover time. The tanks are manipulated by varying one or more of 
the above environmental factors and/or the addition of a stress agent 
(e.g., treated sewage). The systems responses are measured in terms 
of phytoplankton numbers, species composition, chlorophyll and 
primary productivity levels; zooplankton numbers and species com- 
position; nutrient levels; benthic structure and function; and total 
system metabolism. At the same time the natural system being 
simulated is also being monitored. The validity of the perturbed 
behavior in the experimental systems is dependent upon the corre- 
spondence between the unperturbed tank systems and the natural 
system. Final outputs will include: (1) physical and biotic complexity 
necessary for. the reduction of a natural marine ecosystem; (2) 
persistence limits for a large scale marine ecosystem using the 
microcosm method; and (3) an evaluation of the validity of other 
methods used in the establishment of persistence limits. Experimental 
simulation conditions (biotic and physical) significantly affect the 
dynamic behavior of experimental microcosms. Realistic simulations 
result in microcosm convergence of systems variables relative to the 
natural system being simulated; unrealistic simulations result in di- 
vergence..Usin$ 15 years of field data, we have shown that a natural 
marine system is non-linear. This finding raises questions concerning 
the validity of the results of mathematical models which assume a 
linear response. . 
Keywords: aquatic ecosystems; biological models; management; bio- 
logical stress; waste management; biodegradation; purification. 

77003 Effects 'of Oil on Reproductive Stages of Marine Macroal- 
me. Steele. R.L. (EPA, Oftice of Research and Develovment. Envi- 
ronmental -~esearch Lab., S. Ferry Road, ~ a r r a ~ a n s e t i ,  RI, 02882). 
Project number: P608C-15. Supported by: Environmental Protection 
Agency, Narragansett, R I  (USA). Environmental Research Lab. 
Funding: EPA-$50,000. 
Related energy sGrce: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to determine effects of various oils on repro- 
duction of marine macroalgae. Toxicological bioassays will be con- 
ducted exposing the reproductive stages of several species of brown 
and red macroalgae to various levels of several oils. Experiments are 
designed, carried out, and analyzed in accordance with standard . 
procedures in toxicoloical studies. Output will be data on toxic 
effects of.oil suitable for use in determining water quality criteria. 
Two ppB of No. 2 fuel oil, JP-4, JP-5, or Willimar crude oil 
prevented fertilization of Fucus endentatus apparently due to toxic 
effect on sperm viability. Laminaria saccharina spores did not gerrni- 
nate at oil concentrations above 20 ppB. 
Keywords: petroleum; reproduction; algae; aquatic ecosystems; toxic- 
ity; spermatozoa. 

77004 ~ e v e l o ~ m ~ n t  of Chronichife Cycle Bioassays Methods. 
Gentile, J.H. (EPA, Environmental Research Lab., S. Ferry Road, 
Narragansett, RI, 02882). Project number: P608C-17. Supported by: 
Environmental Protection Agency, Narragansett, RI (USA). Envi- 
ronmental Research Lab. Funding: EPA-$180,000. . 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Whole/partial life cycle bioassays will be developed that 
permit assessment of pollutant impact on growth, survival, .and 
reproduction of fish,' annelids, molluscs, and crustaceans. Research 
objective include identification of sensitive species and life stages, 
development of exposure systems that reflect natural pollutant- 
organism encounter, appropriate substratum and quality control. 
Relationships between sublethal parameters of behavior, energetics, 
growth and reproduction are being evaluated. Developmeit and 
evaluation of design criteria for polychaete studies have been com- 
pleted and were published. Currently evaluation of reproduction in a 
sediment system is underway which will complete the developmen- 
tal aspects of this task. Mysid whole life cycle capabilities have been 
thoroughly evaluated and will be expanded to include offshore 
species. Current research involves comparing short term behavioral 
and energetic responses to growth and reproduction. Fish embryo- 
larval assays are continuing,' with effort being directed toward 
utilizing two more test s ecies 
Keywords: bioassay; bioyogicai effects; metals;, organic compounds; 
pesticides; aquat.it ecosystems. . . ., 
77005 ~odu la t ing  Environmental Variable Bioassay System. 
Voyer, R.: Gentile, J.H. (EPA, Environmental Research Lab.. S. 
~ e i r ~  RO&, ~ a r r a ~ a n s e t t ;  RI, 02882). Project number: ~ 6 0 8 ~ 1 1 9 .  
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Supported by: Environmental Protection Agency, Narragansett, RI  
(USA). Environmental Research Lab. Funding: EPA-$60,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to develop a flow-through bioassay system 
that allows for multiple fixed and modulating dlinities and tempera- 
ture. The system can be externally driven through stored (tape) 
information or real time using microprocessor to control values, 
flows, etc. The applications of this system include: laboratory studies 
using real time salinity/temperature conditions rather than the usual 
single fixed conditions; the incorporation of salinity/temperature 
extremes into routine screening bioassays; and the use of this system 
for effluent and mixed waste testing in laboratories remote from field 
site but with site temperature and salinity profiles. The bioassay 
system has been completed for salinity studies and will be evaluated 
before a temperature mode is added. Data has been collected and is 
being analyzed for one toxicant with the larvae of two fish species. 
Systematic evaluation of this system will be initiated using fish 
embryo-larvae, mysid shrimp, and molluscs for selected classes of 
pollutants. 
Keywords: bioassay; shrimp; larvae; salinity; temperature effects; 
toxicity; metals. 

77006 Effects of Thermal Addition on Marine Fouling Communi- 
ty Dynamics. Miller, D.C.; Scott, J. (EPA, Office of Research and 

. Development, Environmental Research Lab., S. Ferry Road, Narra- 
gansett, RI, 02882). Project number: P608C-20. Suppcrted by: Envi- 
ronmental Protection Agency, Narragansett, RI (USA). Environ- 
mental Research Lab. Funding: EPA-$40,000. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The project objective is to supplement the existing data base 
for marine water quality criteria for temperature. Of particular 
interest are the consequences of long-term, low-level thermal eleva- 
tions on marine systems. Attention is given here to the indirect 
effects of prolonged thermal addition on interspecific relationships 
and dynamics of the fouling community. Ceramic panels are sub- 
merged in replicated tanks maintained at 0, 2, 4, and 6 degrees C 
over the natural temperature cycle. Field-developed and laboratory- 
developed communities are monitored monthly by a nondestructive 
75-point sampling technique to document community structure. Life 
cycle aspects of community dominants are recorded from the com- 
munity plates or other special study plates, providing data on spawn- 
ing and larval recruitment and growth rates, attainment of reproduc- 
tive maturity, and senescence. The completed project is expected to 
illustrate ways that subtle, yet prolonged thermal addition can affect 
biological systems. Growth, reproduction, and recruitment are the 
processes expected to be differentially influenced at the species level. 
The principal community commodity affected by these shifts is 
expected to be space available for growth and settlement. Species 
and community energetics may also be influenced by thermal addi- 
tion and contribute to shifts in the structure and/or function of the 
indigenous community. There was good diversity on larval plates in 
this laboratory system, but as the community developed, only three 
or four species remained as dominants. Dramatic effects were seen at 
6 degrees, with a total shift in. community dominance and loss of the 
normal space occupier, Ciona intestinalis. At 4 degrees, the domi- 
nance shift was not as great, but a loss of stability was evident, as 
animal numbers fluctuated widely. Effects at 2 degrees C were not as 
clear cut, but by the second summer, a reduced Ciona dominance 
was evident relative to the temperature group. 
Keywords: thermal pollution; water pollution; biological effects; bio- 
logical fouling; ceramics; growth; reproduction; habitat;' population 
dynamics; biological stress; aquatic ecosystems; .waste heat; thermal 
emuents. 

77007 Behavioral and Physiological Indices of Pollutant Stress in 
Zooplankton and Invertebrate Larvae. Miller, D.C.; Liang, W.; Pe- 
chenik, J. (EPA, Office of Research and Development, Environmen- 
tal Research Lab., S. Ferry Road, Narragansett, RI, 02882). Project 
number: P608C-21. Suooorted bv: Environmental Protection Aeencv. "- ~ . ,  
Narragansett, RI (USA). ~nGironmental Research ~ a b .  Funding: 
EPA-s 100.000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. . 

The objective of this project is to elucidate a series of sub- 
lethal behavioral and physiological parameters to quantify pollutant 
stress in zooplankton and motile invertebrate larvae. Parameters to 
be studied include patterns and rates of swimming, feeding, growth 
and energy budget, and histology. Behaviors are recorded on video 
tape and shifts in behavioral patterns are quantified by computerized 
analysis of the tape. Images of study organisms are expressed as x-y 
coordinates for each video frame and then analyzed on a time basis 
to calculate such variables as linear velocity, angular velocity, direc- 
tion of travel, and rate of change of direction. Behaviors of interest 
are those which are clearly typical of the field situation and which 
can be related to population success. Response to environmental 
cues which influence water column position (vertical migration) of 

estuarine forms, or swimming responses to sex pheromones are two 
cases in point. Metabolism feeding, assimilation, and growth rates are 
determined to construct an energy budget for dosed and non-dosed 
organisms. These budgets are utilized, along with long-term devel- 
opmental success, to interpret observed shifts in motile behavioral 
response. Final output will be a series of sublethal stress indices 
which quantitatively describe effects of pollutants on physiological 
or sensory systems requisite to survival, growth or reproduction. 
Studies to date with zooplankton (Mysidopsisbahia) and larvae of 
several species (Balanus spp; Cancer spp; Crepidula fornicata) indi- 
cate that these behavioral and energetics sub-lethal parameters dem- 
onstrate adverse toxicant effects (to copper and petroleum hydrocar- 
bons) at one to two orders of magnitude below that indicated by 
general growth or developmental parameters alone. 
Keywords: behavior; physiology; biological stress; zooplankton; in- 
vertebrates; larvae; copper; petroleum; hydrocarbons; growth; re- 
production. 

77008 Development of a Benthic Bioassay System Employing 
Natural Assemblages. Davis, W. (EPA, Office of Research and 
Development, Environmental Research Lab., S. Ferry Road, Narra- 
gansett, RI, 02882). Project number: P608C-22. Supported by: Envi- 
ronmental Protection Agency, Narragansett, RI (USA). Environ- 
mental Research Lab. Funding: EPA-$40,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 

The objective of this research is to develop a benthic bioassay 
system with an ecologically meaningful set of sub-lethal response 
parameters for the deposit-feeding fauna (e.g., Nephtys, Yoldia, and 
Nucula). Initial research tasks include development of techniques to 
quantify sub-lethal effects of pollutant stress on these three dominant 
benthic deposit feeders, and examination of certain biological aspects 
(growth rates, reproductive seasons, feeding, and burrowing rates, , 
metabolic rate/temperature relationship, laboratory food require- 
ments) which are requisite to intelligent design of a future laboratory 
benthic bioassay system. The final test system will be used for the 
routine bioassay testing of an array of organic, inorganic, and mixed 
contaminants which may impact the benthos. Development of the 
definitive laboratory benthic bioassay system will require size experi- 
ments to define optimum size and configuration of the test unit, 
adoption of criteria to assess achievement of chemical equilibria 
benthic sediments, and determination of methods to establish the 
benthic fauna and to achieve uniform flow-through toxicant dosing. 
Whole system responses will also be exploied as additional indices of 
pollution stress to supplement the single species indices cited above. 
Burrowing and feeding rates and behavior and growth have been 
measured and described for the polychaete Nephtys incisa by direct 
observation of thin aquaria or indirectly while held in laboratory in- 
situ sediment set ups. Observations made over the full annual tem- 
perature range (0 to 24 degrees, at 6 degree increments) were 
compared with field benthic observations and collections of the 
worm. Whole animal metabolism was measured seasonally in the 
laboratory to provide an energetic base line. 
Keywords: bioassay; benthos; aquatic ecosystems; water pollution; 
toxicity: biolonical models. 

77009 Coastal.Environmenta1 Assessment Station. Phelps, D.K.; 
Galloway, W.B. (EPA, Office of Research and Development, Sci- 
ence and Technology Division, S. Ferry Road, Narragansett, RI, 
02882). Project number: 'P608C-30. Supported by: Environmental 
Protection Agency, Narragansett, RI (USA). Environmental Re- 
search Lab. Funding: EPA-$13 1,000. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

The primary objective of the Coastal Environmental Assess- 
ment Station (CEAS) project is to develop methodology for the 
direct assessment of the impact of anthropogenic input to the coastal 
environment on marine organisms, especially organisms which are 
part of the food chain to man. Field verification of laboratory 
bioassays will be provided. Mytilus edulis are used as indicators of 
the. anthropogenic input to coastal waters. A standard station is 
established in a clean area to be used as a reference point against 
which impacted areas can be compared. Mytilus from the same 
population are introduced to the standard and impacted areas and 
held in baskets for an appropriate period of time after which various 
indicators of pollution, such as metals or hydrocarbon body burdens, 
physiological indices, cytogenetic defects, or histopathology, are 
measured in parallel fashion on the two (or more) groups. Differ- 
ences in response to these standard measurements indicate exposure 
to differing environmental stresses. The CEAS concept has been 
tested in Narragansett Bay, RI, where initial studies have shown 
clear differences in metal body burdens between groups of Mytilus 
held for four weeks in various parts of the estuary. High body 
burdens in organisms held in impacted areas as compared to those 
held at the clean standard station are paralleled by a much lower 
potential for growth as indicated by physiological indices. Ongoing 
work is designed to evaluate the use of Mytilus as an indicator of 
impact using other stress indices and in other geographic areas. 
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Keywords. coastal regions; environmental impacts; food chains; bio- 
assay; biological indicators; baseline ecology; water pollution. 

-2.. ICI 
77010 Oil Spill Response Research, North Atlantic Coast ~ c i c  
folk, VA to Eastport, ME). Yayne, K.K. (EYA, Office of Research 
and Development, Environmental Research Lab., S. Ferry Road, 
Narragansett, RI, 02882). Project number: P608C-33. Supported by: 
Environmental Protection Agency, Narragansett, RI  (USA). Envi- 
ronmental Research Lab. Funding: EPA-$100,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 

Major oil spills provide unique opportunities to investigate 
and design effective methods for field samoline. measurement and 
assessmeit of ecological damage to marind a d  estuarine systems 
sensitive to oil pollution. The investigations will ultimately provide 
practical and scientific bases for defining the character and extent of 
short- and long-term environmental damage from these accidents. 
This activity is designed to provide the necessary environmental and 
biological data required for making management decisions concern- 
ing responsibility for damage from all releases in coastal regions; 
limitations and requirements for control technology related to oil 
spills; and provision of information necessary for regulatory and 
enforcement actions. The research is designed to evaluate the appli- 
cability of present sampling and field measurement techniques under 
adverse conditions posed by major spills and to develop improved 
methods or protocols as appropriate. The work includes: (1) pre- 
planned sampling and measuring regimes for different coastal habi- 
tats; (2) field ex eriments and laboratory analysis to evaluate short- 
and long-term ekects of spilled oil on sensitive life s tage  of selected 
organisms; (3) ecological studies on benthic ecosystems; (4) sampling 
and analysis of petroleum in the water column and bottom sedimenis 
and in pelagic and benthic organisms;;and (5) statistical analysis of 
samplin and measuring methods. 
IteyworL: oil spills; environmental effects; aquatic ecosystems; sam- 
pling; data analysis; comparative evaluations; data acquisition; re- 
gional analysis; biological models; accidents; petroleum; statistical 
models; measuring methods. 

7701 1 Bioaccumulation Kinetics of Marine Invertebrates. Zaroo- 
gian, G.; Gardner, G.  (EPA, Environmental Research Lab., S. Ferry 
Road, Narragansett, RI, 02882). Project number: P608C-37. Support- 
ed by: Environmental Protection Agency, Narragansett, RI  (USA). 
Environmental Research Lab. Funding: EPA-$72,000. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in ex erimental systems. 

The objective of tRis research is to define the bioaccumulation 
and depuration kinetics for a variety of pollutants by marine mol- 
luscs and crustaceans. Organisms are chronically exposed to pollut- 
ants at low concentratio& from 1 to 20 week  a d  examined for 
uptake, depuration, histopathological damage, and effects on repro- 
duction. These studies are designed to address pollutant impact at 
both the ecological and human health levels. Pollutants under study 
include arsenic, copper, cadmium and petroleum hydrocarbons with 
inclusion of chlorinated organics in the next year. The hydrocarbon 
studies will be initiated in fall of 1978. Results of metal bioaccumula- 
tion studies are available in published and unpublished manuscripts 
from the project leaders. 
Keywords: aquatic organisms; invertebrates; metabolism; biological 
accumulation; metals; organic compounds; pesticides; toxicity; water 
pollution. 

77012 Effects of Thermal Additions on the Dynamics of Fouling 
Communities at  Beaufort, NC. Kirbysmith, W.W.; Sutherland, J.P. 
(Duke University, Marine Lab., Durham, NC, 27706). Project 
number: P625A-01. Contiact: R803856-03. Supported by: Environ- 
mental Protection Agency, Narragansett, RI (USA). Environmental 
Research Lab. Funding: EPA-$70,000. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Funds are requested for the construction of a laboratory 
system which will provide running seawater at ambient temperature 
and at 2 degrees C, 4 degrees C, and 8 degrees C above ambient. 
Fouling development and changes in fouling community structure 
will be followed at each temperature for several years on clay tile 
plates (232 cm-sq) submerged in October 1975 and April 1976. 
Larval recruitment at each temperature will also be monitored. 
Parallel experiments will be conducted simultaneously on plates 
submerged under the Duke Marine Lab Dock. Data will be used to 
determine the effect of heated effluents on community structure and 
function. 
Keywords: microorganisms; temperature effects; thermal pollution; 
water pollution; seawater; clays; biological fouling; thermal effluents. 

77013 Develop, Refine and Validate Tests for Assessing Toxicity 
and Bioaccumulation in Marine Environments. Gentile, J.H. (EPA, 
Environmental Research Lab., S. Ferry Road, Narragansett, RI, 
02882). Project number: P715-38. Supported by: Environmental Pro- 
tection Agency, Narragansett, RI (USA). Environmental Research 
Lab. Funding: EPA-$50,000. . 

Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. , * Y - .  0 

The objectives are the developrhent and verifikation'of toxi- 
cological testing techniques for evaluating the environmental effects 
of toxic substances. Research includes: validation of existing testing 
methods, both acute and chronic, for representative fish, annelid, 
crustacean, and molluscan species; and development of new proce- 
dures for additional species, critical life-forms, and developing pre- 
dictive capabilities relating data from short-term studies to long-term 
chronic effects. 
Keywords: monitoring; toxicity; biological accumulation; aquatic 
ecosystems; biological stress; metals; pesticides. 

77014 Further Development and Application of In Vitro Mamma- 
lian Cell Assays for Detection and Assessment of Genetic Toxicants. 
Malcolm, A.R. @PA, Off~ce of Research and Development, Genetic 
Toxicology Section, S. Ferry Road, Narragansett, RI, 02882). Proj- 
ect number: P775-31. Supported by: Environmental Protection 
Agency, Narragansett, RI (USA). Environmental Research Lab, 
Funding EPA-$200,000. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

A battery of in-vitro mammalian cell assays utilizing different 
cell lines and various end points (gene mutation, DNA repair, 
cytogenetic parameters, and cell transformation) is being validated 
and further developed for application. Final outputs include ( I )  a 
series of improved tests for identification and assessment of genetic 
toxicants, (2) extension of the data base on diverse classes of chemi- 
cals, (3) problem identification, and (4) application of tests to special 
problems involving comparison of end points. A procedure for the 
induction and isolation of nutritional mutants in CHO cells was 
found to be unsuitable at the present time as an assay for mutagens 
because of poor mutant cell recovery. An assay employing the 
HGPRT locus in CHO cells has been validated with several, stand- 
ard, direct-acting mutagens for gene mutation. In addition, positive 
results have also been obtaind with standard compounds in assays for 
DNA repair and sister-chromatid exchange using the same cell line. 
Validation studies of induced mutation by direct-acting compounds 
at the HGPRT locus in CHO cells have been completed; similar 
studies with compounds requiring metabolic activation are.in prog- 
ress. Validation studies with compounds which are direct-acting and 
with others requiring metabolic activation are in progress for other 
assays involving sister chromatid exchange, DNA repair, and onco- 
genic transformation. 
Keywords: animal cells; bioassay; genetic effects; toxic materials; 
information systems; mutagens; dna; biological repair; sister chroma- 
tid exchanges. 

77015 National Marine Pollution Monitoring Program (Mussel 
Watch). Phelps, D.K. (EPA, Environmental Research Lab., S. Ferry 
Rd., Narragansett, RI, 02882). Project number: P775-28. Supported 
by: Environmental Protection Agency, Narragansett, RI (USA). 
Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Pollutant characterization and analysis. 

The project is intended to develop methodologies for biomon- 
itoring pollutant build-up in marine coastal areas, to develop a basis 
for interpretation of data so obtained, and to demonstrate the utility 
of such methodologies in the field. A combination of in-house and 
extramural effort is used to generate data, implement analytical 
quality control procedures, and to experimentally determine the 
effects of key environmental variables on bioaccumulation of signifi- 
cant pollutants by field-exposed bivalve molluscs. 
Keywords: water pollution; monitoring; seawater; biological accumu- 
lation; molluscs; biological indicators. 

d 

77016 Petroleum Hydrocarbon Analysis of Marine Systems. RO-' 
gerson, P.; Norwood, C. (EPA, Environmental Research Lab., S. 
Ferry Road, Narragansett, RI, 02882). Project number: P608C-36. 
Supported by: Environmental Protection Agency, Narragansett, RI 
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(50); oil shale(50) R and B catego- 
ries: Ecological effects of pollutants or physical disturbances. 

Techniques to measure various classes of petroleum hydro- 
carbons in marine systems are being developed and applied. Samples 
of tissue and sediment are digested with caustic and then extracted 
with organic solvents: Sample cleanup and fractionation is accom- 
plished by column chromatography with analysis by capillary 
column gas chromatography and GC/MS. Data is fed back into the 
biological programs with new and innovative analytical methodolo- 
gy published in the open literature. 
Keywords: hydrocarbons; aquatic ecosystems; sampling; water pollu- 
tion; quantitative chemical analysis; monitoring; environmental im- 
pacts; petroleum deposits; offshore sites; petroleum industry. 

77017 EPA Mussel Watch Giants. Martin, J.H. (San Jose State 
Univ., 125 South 7th Street, San Jose, CA, 95192). Project number: 
8775-40. Contract: R807110. Supported by: Environmental Protection 
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Agency, Narragansett, RI (USA). Environmental Research Lab. Pensacola, FL, 32504). Project number: Q608C-Q002. Contract: . 
Funding: EPA. R805366-02. Supported by: Environmental Protection Agency, Gulf 
Related energy source: oil and gas(100) R and D categories: Pollutant Breeze, F L  (USA). Environmental Research Lab. Funding: EPA- - 
monitoring. 

The objective of the proposed research is to monitor trace 
metals in transplanted mussels and their exposure water around San 
Francisco Bay. It will address the question of a correlation between 
the levels of those heavy metals in the transplanted mussels and the 
levels measured in seawater at the transplanted sites. Additionally, 
development of methods for the analysis of silver in seawater and 
intercalibration with other scientists on levels of various other metals 
in mussel tissue will be undertaken. 
Keywords: molluscs; monitoring; san francisco bay; metals; water 
~ollution; seawater; correlations; removal; silver. 

77018 U.S. National Mussel Watch. Risebrough, R. (Bodega 
Bay Inst., Berkeley, CA). Project number: P775-14. Contract: 
R807223. Supported by: Environmental Protection Agency, Narra- 
gansett, RI (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objective is to participate in the National Mussel Watch 
Program to determine the extent and magnitude of chemical changes 
in the coastal zones of the United States. Mussels will be used as 
indicator organisms of chemical changes in local coastal water. 
Samples will be analyzed at the Bodega Marine Laboratory for 
various synthetic organic compounds and for petroleum. Data on 
identified compounds detected will be stored electronically for sub- 
sequent referral. In selected instances, local marine water will be 
sampled at the time of mussel collection to determine the nature of 
the partitioning of organic pollutants between th? dissolved and 
particulate phases of seawater and the indicator or anism. 
Keywords: coastal regions; molluscs; biologicaf indicators; usa; 
chemical effluents; organic compounds; petroleum; seawater; water 
pollution; physiology. 

77019 Mussel Watch: Extension to Historical Records and the 
Novel Pollutants. Goldberg, E. (Univ. of California, P.O. Box 1529, 
La Jolla, CA, 92038). Project number: P775-42. Contract: R806805. 
Supported by: Environmental Protection Agency, Narragansett, RI  
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: nuclear fissionf100) R and D categories: Pol- 
lutant measurements technology. 

The research objcctivcs arc to asscss thc usc of thc shclls of 
bivalves (mussels, oysters, and clams) as recorders of heavy metal 
levels of the environments in which the organisms lived and to assess 
the use of Pu-241 concentrations in bivalves as an indicator of 
transuranic leakage from facilities of the nuclear fuel cycle. Both 
goals will attempt to extend the use of bivalves as sentinel organisms 
in ascertaining the levels of pollution in coastal ocean waters. The 
shell analyses for Ag, Cd, Cu, Ni, Pb, and An will be compared with 
the previously made analyses for these metals on the soft tissue for 
samples collected during the 1976 to 1978 period of the Mussel 
Watch Program. 
Keywords: molluscs; biological indicators; elements; plutonium 241; 
fuel cycle centers; water pollution; coastal waters; shells; chemical 
comoosition. 

77020 Mussels and Oysters as Biological Indicators of Radionu- 
clide Pollution. Bowen, V.T. (Woods Hole Oceanographic Institu- 
tion, Main St., Woods Hole, MA, 02543). Project number: P775-43. 
Contract: R807 18 1. Supported by: Environmental Protection 
Agency, Narragansett, RI (USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objectives are to establish a more secure basis for the use 
of sessile molluscs as biological accumulators for radiochemical 
pollution monitoring and for the interpretation of mollusc analyses; 
and to clarify the evidence for some local hot spots of pollution that 
might be inferred from the existing three years of monitoring data. 
The approach will include monthly collections of mussels or of 
oysters at 9 or 10 places selected from the existing network and 
annual collections at about 15 other places. A series of transplanta- 
tion experiments will be conducted, both from more to less polluted 
locations and the reverse and from coast to coast. Algae, sediment, 
and suspended matter samples will be taken from as many as possible 
of the bivalve sampling locations. All samples will be analyzed 
radiochemically for 137-Cs, 239-Pu, 240-Pu, and 241-Am, and for 
Cm and 238Pu, if measurable. 
Keywords: oysters; molluscs; biological indicators; radionuclide mi- 
gration; water pollution; biological accumulation; algae; sediments; 

. . 
$33,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

The proposed project is intended to monitor water quality 
parameters over a period of two years and will give detailed infor- 
mation concerning the present water quality status of Santa Rosa 
Sound, Escambia-Saita Rosa Counties, Florida. From bi-weekly 
field samples, water quality parameters will be measured against a 
background of physico-chemical data. These parameters include 
BOD, inorganic and organic carbon, algal cell counts and types, and 
bacterial numbers and sizes. The major types of phosphate and 
nitro enous species will be determined and- correlated with algal 
popufation com osition and primary production rates (to be meas- 
ured in situ by t t e  14C technique). The effects of nitrogen-phospho- 
rus enrichment on algal productivity will be determined by employ- 
in the primary productivity measurements technique on in-situ 
cuftures on a seasonal basis. In addition to the regular sampling 
regimen, dual studies will be conducted to delineate daily trends in 
water quality parameters. Pilot investigations will be conducted 
periodically to indicate areas needing further investigation. It is 
anticipated that the information obtained from the proposed study 
will aid in the establishment of recommendations for the improve- 
ment of water quality in Santa Rosa Sound. 
Keywords: water quality; eutrophication; florida; monitoring; phos- 
phates; nitrogen oxides; nitrates; ecological concentration. 

77501 Mathematical Models of Fates of Pollutants in Estuaries. 
O'Connor, D.J. (Manhattan College, Dept. of Civil Engineering, 
4513 Manhattan College Parkway, Bronx, NY, 10471). Project 
number: Q608C-Q011. Contract: R804563-03. Supported by: Environ- . 
mental Protection Agency, Gulf Breeze, F L  (USA). Environmental 
Research Lab. Funding: EPA-$140,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective is the quantlfication of the inter-relationships 
among physical, chemical, and biological variables of estuarine sys- 
tems, including analysis of two-layered estuarine transport, effects on 
suspended solids and salinity, adsorption/desorption mechanisms for 
hazardous substances, and food chain implications. A mathematical 
model characterizing estuarine transport will be developed. This 
model will be verified using field data for velocity profiles and 
salinity and solids distribution. A model describing estuarine trans- 
port has been developed. Specific application will be made to the 
James River Estuary in order to address kepone contamination 
problems. 
Keywords: water pollution; mathematical models; environmental 
transport; estuaries; aquatic ecosystems; biological models; salinity; 
solid wastes. . 
77502 Novel Techniques for Concentration and Separation of 
Toxic Substances from Estuarine Waters. Klein, E. (Gulf South 
Research Inst., 8000 Gulf S. Research Inst. Ave., Baton Rouge, LA, 
70808). Project number: Q608C-Q014. Contract: R805656-01. Sup- 
~ o r t e d  by: Environmental Protection Agency, Gulf Breeze, F L  
(USA). ~nvironmental Research Lab. Fun&ng:EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Methods for the separation, concentration and identification 
of xenobiotics with mutagenic/carcinogenic properties from the 
estuarine environment will be developed. 
Keywords: estuaries; water pollution; carcinogens; mutagens; separa- 
tion processes; qualitative chemical analysis; water. 

77503 Role of Sediments in the Storage, Movement, and Biologi- 
cal Uptake of Kepone in Estuarine Environments. Huggett, R.J. 
(Virginia Inst. of Marine Science, Gloucester Point, VA, 23062). 
Project number: Q608C-Q016. Contract: R804993-01. Supported by: 
Environmental Protection Agency, Gulf Breeze, F L  (USA). Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The program will study the follow~ng aspects of kepone in 
the James River, Virginia: (1) the distribution of kepone in bottom 
sediments of the James River will be determined; (2) the routes of 
sediment transport below Hopewell will be delineated; and (3) major 
sediment sinks will be located and the rates of sediment deposition at 
these sites will be determined. 
Keywords: sediments; water chemistry; kepone; biological accumula- 
tion; metabolism; uptake. 

iuspensions; sampling; radioecological concentration; radiochemical 
analysis; cesium 137; plutonium 238; plutonium 239; 240, 77504 Oil and Hazardous Substance Spill Ecological Damage 
americium 241; curium 238. Assessment Research Coordination. Davis, W.P. (EPA, Gulf- Breeze 

Environmental Research Lab.. Bears Bluff Field Station. P.O. Box 
77500 Water Quality and Eutrophication Studies in Santa Rosa 368, Johns Island, SC, 29455). Project number: ~ 6 0 8 ~ - ~ 1 2 0 .  Sup: 
Sound in the Proximity of Escambia and Santa Rosa Counties, Flor- ported by: Environmental Protection Agency, Gulf Breeze, F L  
ida. Moshiri, G.A. (University of West Florida, Dept. of Biology, (USA). Environmental Research Lab. Funding: EPA-$150,000. 
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Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. . , I  

The objectives of this project are to effect research coordina- 
tion of oil and hazardous substance spill ecological damage assess- 
ment by: (1) developing portable sampling and analysis capability 
(fluorometry) for the South Atlantic, Gulf of Mexico, and U.S. 
territories in the Caribbean; (2) establishing information base and 
rapport with state, regional, and Federal agencies and academic 
insthutions presently responding to or concerned with spills of 
vetroleurn and hazardous/toxic materials; and (3) compiling and 
;valuating existing methodologies for ecological damage HsseGment 
and modifying techniques to be applicable to spill contingency 
response. 
Keywords: petroleum; hazardous materials; oil spills; aquatic ecosys- 
tems; water pollution; toxicity; biological models. 

77505 Feeding, Reproduction and Habitat Selection of Lobster 
(Homarus americanus): Effects of Drilling Mud in Laboratory and 

'Field Situations. Atema, J. (Boston Univ., 755 Commonwealth Ave., 
Boston, MA, 02215). Project number: Q608C-106. Contract: 
R806630. Supported by: Environmental Protection Agency, Gulf 
Breeze, F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to determine the biologically significant 
effects of chemical pollutants on behavior of marine animals; and to 
determine the effects of drilling mud on feeding, molting, mating, 
predator escape, shelter behavior, and substrate selection of lobsters. 
The research will be achieved by two kinds of research: (1) con- 
trolled laboratory experiments and (2) seminatural environment and 
field observations. Toxicity tests for sub-lethal effects will be com- 
pleted. 
Keywords: reproduction; food chains; habitat; lobsters; drilling fluids; 
toxicity; petroleum; physiology. 

77506 Design of Experiments, Statistical Analyses, and Evalua- 
tion of Aquatic Research Data. Domey, R.G. (Univ. of Texas, 7703 
Floyd Curl Dr., San Antonio, TX, 78284). Project number: Q625A- 
QO18. Contract: R805007-01. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measuremenis technology. - 

The objective is to provide consulation on designs of research 
analysis of aquatic research data, including evaluation and interpreta- 
tion of research results when required. The approach is mathemat- 
ical/statistical accompanied by appropriate graphic representation. 
Certain preliminary pilot statistical programs have been tested and 
the results are on file at the Environmental Research Laboratory, 
Gulf Breeze, Bears Bluff Field Station, P.O. Box 368, Johns Island, 
South Carolina. 
Keywords: aquatic ecosystems; biological models; experiment plan- 
nlng. 

77507 Food Webs, Populations, and Productivity in a Southeast 
Coastal Marine Marsh. Chamberlain, N.A. (Charleston College, 
Charleston, SC, 29401). Project number: Q625A-Q019. Contract: 
R804688-02. Supported by: Environmental Protection Agency, Gulf 
Breeze, F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objective is to study the productivity and trophic rela- 
tionships among the marsh organisms. Under consideration (among 
other studies) are habitat selection and trophic relationships of: 
amphipods, fishes, and fish larvae in the upper marsh; intertidal and 
subtidal benthic crustacea; and fishes of the larger creeks. 
Keywords: aquatic organisms; amphibians; fishes; crustaceans; popu- 
lation dynamics; baseline ecology; southeast region; coastal regions; 
food chains; aquatic ecosystems. 

77508 Investigation of the Ecological Effects of Residual Ozone 
to Selected Estuarine Species. Burton, D.T. (Academy of Natural 
Sciences of Philadelphia, 19th and The Parkway, Philadelphia, PA, 
19103). Project number: Q625A-4020. Contract: R804683-02. Sup- 
ported by: Environmental Protection Agency, Gulf Breeze, F L  
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective is to study the ecological effect of residual 
ozone to selected estuarine species. We propose to determine the 
toxicity of residual ozone, both lethal and sublethal effects, to 
selected commercially and/or recreationally important estuarine fin- 
fish and shellfish species and their life stages under various environ-, 
mental conditions. We will also compare the toxicological effects of 
residual ozone to those chlorines which are being determined on the 
same species and life stages under the same experimental regimes set 
forth above. 
Keyword% toxicity; ozone; fishes; crustaceans; chlorine; aquatic or- 
ganisms; estuaries. 

77509 Isolation and Study of Cbloro-Organics Resulting from 
Chlorination of Seawater. Carpenter, J.H. (Univ. of Miami, 4600 
Rickenbacker Cswy., Miami, FL, 33149). Project number: Q625A- 
4021. Contract: R803893-03. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, FL.(USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The chlorine-containing and bromine-containing organic 
compounds that are formed when chlorine is added to seawater will 
be identified. Initial emphasis would be placed on study of reaction 
conditions that occur during power plant operations. Total organic 
halogenated compounds yield would be measured. The reaction 
products would be fractionated, using selective solubility and thin 
layer chromatography. Characterization would be carried out using 
gas chromatographic-mass spectral techniques and additional charac- 
terization would be based on uv and ir spectra with NMR for special 
cases. 
Keywords: chlorine compounds; bromine compounds; organic com- 
pounds; chlorination; seawater; chemical reactions; power plants; gas 
chromatography; mass spectroscopy; nuclear magnetic resonance. 

77510 Effects of Drilling Mud Constituents on the Sedimentary 
Microflora and the Base of the Marine Benthic Food Web. White, 
D.C. (Florida State University, Department of Biological Science, 
205 Wildwood Drive, Tallahassee, FL, 32306). Project number: 
Q625A-4025. Contract: R806143-01. Supported by: Environmental 
Protection Agency, Gulf Breeze, F L  (USA). Environmental Re- 
search Lab. Funding: EPA-$5,000. 
Related energy source: oil and gas(lG0) R and D categories: Environ- 
mental effects assessment. 

Few studies hae been done which evaluate the environmental 
effects of drilling muds discharged by offshore oil rigs. Although the 
effects of drilling mud on the structure of benthic communities have 
been documented, controlled laboratory experiments are needed. In 
the proposed research, experiments will be conducted which will use 
special laboratory tanks containing a directional water current to 
assess the effects of at least four selected drilling mud components on 
benthic organisms. These experiments will be conducted in coopera- 
tion with the EPA Environmental Research Laboratory at Gulf 
Breeze, Florida. 
Keywords: drilling fluids; aquatlc ecosystems; biological effects; tox- 
icitv: bioloeical models: offshore sites: water ~ollution: florida: off- 
sh&e oper&ons; environmental impaGs; petroieum industry; nahral 
gas industry. , 

7751 1 Environmental Effects of Offshore Drilling and Oil on the 
Marine Environment. Schuh, N. (Dept. of Defense, Navy Coastal 
Systems Lab., Panama City, FL, 32407). Project number: Q625A- 
4044. Contract: D7-01134. Supported by: Environmental Protection 
Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The work to be conducted includes the conduct of research 
to: (1) determine the environmental effects of offshore oil extraction, 
and (2) assess the effects on the marine environment of bunker C fuel 
derived from shale oil. In order to simulate the conditions of the 
marine environment, the use of the Stage I offshore platform owned 
and maintained by the Naval Coastal Systems laboratory, Panama 
City, Florida, will be used. 
Keywords: drilling; environmental impacts; petroleum industry; off- 
shore sites; petroleum; shale oil. 

1 

77512 Sublethal Effects of Chlorine on Marine Vascular Plants 
and Decapod Crustaceans. Roberts, M.H. (Virginia Inst. of Marine 
Science, Gloucester Point , VA, 23062). Project number: Q625A- 
4045. Contract: R803872-02. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, FL (USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to define effects of continous exposure to 
chlorine on larval development, juvenile growth, and reproductive 
parameters, for two selected marine Decapod crustaceans, Panopeus 
herbstii and Pagurus longicarpus. Additionally, the effects of the 
chlorine on development of the coot clam, Mulinia lateralis, and 
blood serum constituents of the blue crab, Callincetes spaidus, will 
be studied. 
Keywords: chlorine; water chemistry; aquatic organisms; crustaceans; . chronic exposure; physiology; biological effects; toxicity. 

77513 Effects of Chemicals Used in Offshore Oil and Gas Drill- 
ing Operations on Marine Organisms. Richards, N.L. (EPA, Envi- 
ronmental Research Lab., Sabine Island, Gulf Breeze, FL, 32561). 
Project number: Q625A-Q070. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA. 
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Relatedrenergy source: oil and gas(100) R and D categohes: Environ-, 
mental effects assessment. r r . . f l  

r L  ,Effects of drilling fluids on aquatic species will be determined 
by toxicity, tests on organisms from the Gulf of Mexico and New, 
England. Potential organism and ecosystem damage as a result of oil 
and gas drilling activities will be assessed. Methods have been 
developed for testing drilling fluids and their components. 
Keywords: aquatic organisms; sensitivity; drilling fluids; metabolism; 
offshore sites; petroleum industry; natural gas industry; environmen- 
tal impacts; toxicity; chemical emuents. 

77514 Determine the Dynamics of Dispersion and Dissipation in' 
Marine and Estuarine Waters and the Effects on Marine and Estuar- 
ine Organisms. Davis, W.P. (EPA, Bears Bluff Field Station, P.O. 
Box 368, Johns Island, SC, 29455). Project number: Q625A-4147. 
Supported by: Environmental Protection Agency, Gulf Breeze, F L  
(USA). Environmental Research Lab. Funding: EPA-$199,000. 
Related energy source: general science(100) R and D categorik: 
Physical/chemical mechanisms of pollutant interactions. 

Halogenated compounds formed when chlorine is added io 
seawater will be identified. Initial emphasis will describe the inor- 
ganic and organic reactions which lead to long lasting by-products: 
Followup studies will investigate the complex and physical chemical 
fate of identified compounds in simulated and natural marine ecosys- 
tems, including complexing with sediments or uptake and bioaccu- 
mulation organisms. Analytical capability will be applied both to on- 
site experiment investigations and community studies by'the Bears 
Bluff Field Station of the Environmental Research Laboratory, Gulf 
Breeze, Florida. 
Keywords: diffusion; mathematical models: water pollution; estuaries; 
seas; aquatic organisms; physiology; organic chlorine compounds; 
uptaFe; biological accumulation; ecological concentration. 

77515 Microbial Degradation of Hydrocarbons in Experimental 
Microbial Ecosystems. Pritchard. H. E P A .  Office of Research and 
Development, G U M  Breeze ~nvironmentai Research Lab., Sabine 
Island, Gulf Breeze, FL, 32561). Project number: Q625A-4148: 
Supported by: Environmental Protection Agency, Gulf Breeze,, F L  
(USA). Environmental Research Lab. Funding: EPA-$25,000. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objective of this project is to determine the fate of 
hazardous organic compounds, including petroleum hydrocarbons 
and pesticides, both singly and in combination, in marine ecosystems.. 
Microbial degradation rates and products of pesticides and pesticide- 
hydrocarbon mixtures will be determined and used in establishing 
regulatory criteria and guidelines. Tests will be conducted using 
highly refined continuous culture systems. 1 
Keywords: biodegradation; microorganisms; hydrocarbons; organic' 
compounds; hazardous materials; waste management; environmental 
effects; aquatic ecosystems; pesticides; petroleum; environmental 
transport. 

77516 Cycling of Xenobiotics Through Estuarine and Marine 
Sediments. Dasaro, C.N. (University of West Florida, Department of 
Biology, Pensacola, FL, 32504). Project number: Q625F-Q001. Con- 
tract: R804458-02. Supported by: Environmental Protection Agency, 
Gulf Breeze, F L  (USA). Environmental Research Lab. Funding: 
EPA-$ 1 10,000. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

This research will examine a mechanism of cycling various 
xenobiotics in and through estuarine and marine sediments. A lug- 
worm, Arenicola cristata (Polychaeta: Arenicolidae), will b% stud- 
ied to define and quantify movement of compounds through the 
sediment as a result of reworking and biological accumulation. 
Behavioral bioassays, designed to examine the effects of xenobiotics 
on the interactions between a predator and its prey, will be devel- 
oped. A grass shrimp, Palaemonetes pugio, will serve aS prey, while 
either the pinfish, Lagodon rhomboides, or the Gulf killfish, Fundu- 
lus grandis, will be used as predators. Other behavioral assays will 
test the ability of exposed pinfish to avoid the flounder, Paralichthys ' 
albigutta, and the responses of pinfish to gradients of xenobiotics in a 
specially designed system that automat~cally records, graphs and 
compares activity. I .. 
Keywords: mineral cycling; estuaries; aquatic ecosystems; biological 
models; sediments; behavior; bioassay; fishes; vertebrates; inverte- ' 
brates. cn* 

77517 Susceptibility of Genetically Defined Stock of Fish to 
Chemical Carcinoaens. Kallman. K.D. (Osbom, Labs. of Marine 
Sciences, Boardw~lk and W. 8 th  St., Brooklyn, NY, 11224). Project 
number: Q625F-Q015. Contract: R805389-01. Supported by: Environ- 
mental Protection Agency, Gulf Breeze, F L  (USA). Environmental ' 
Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The effects of a number of polycyclic aromatic hydrocarbons 
(PAH), which are significant pollutants in the natural environment, 

will be studied in genetically defined stocks of fish of xiphophorus 
and rivulus.. Many of these compounds are involved in chemical 
carcinogenesis in mammals. Our aim is to determine whether strain 
differences exist in susceptibility to PAH-induced carcinogenesis and 
whether this can be coirelated with the degree of heterozygosity. 
Some of the genetically defined stocks may become sensitive indica- 
tors for certain kinds of ~ollutants. 
Keywords: fishes; sensiti;ity; carcinogens; genetic variability; polycy- 
clic aromatic hydrocarbons; biological effects; toxicity. 

77518 Rivulus mannoratus: an Investigation of Its Potential as a 
Cancer Research and Chemical Carcinogen Screening Organism. 
Koenig, C.C. (College of Charleston, Charleston, SC, 29401). Proj- 
ect number: Q625F-4017. Contract: R805469-01. Supported by: Envi- 
ronmental Protection Agency, Gulf Breeze, F L  (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to develop and test methodology to use 
genetically defined strains of marine fish as laboratory and field 
exposure to screen potential environmental mutagenic, teratogenic 
and carcinogenic compounds. Using controlled cultures of isogenic 
homozygous clones of a naturally hermaphroditic fish syecies, bio- 
assay procedures for compounds with mutagenic, teratogenic, and 
carcinogenic properties will be established, and a sister-chromatid- 
exchange technique for selected marine fish species for in vitro and 
in vivo tests will be perfected. Hundreds of individuals and expo- 
sures to five selected test substances have been underway. Sister- 
chromatid exchange has been tested and suitable fishes are being , 

selected via karotyping. Tissue culture techniques are being mass 
tested. 
Keywords: carcinogens; biological indicators; fishes; mutagenesis; 
bioassay; mutagen screening; tissue cultures. 

77519 Detection of Carcinogenicity of Oils in Sea Water: Use of 
Hybrid Fish and Food Chains. Humm, D.G. (Univ. of North Caroli- 
na, Chapel Hill, NC, 27514). Project number: Q625F-4022. Contract: 
R804650-03. Supported by: Environmental Protection Agency, Gulf 
Breeze, F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to develop and validate a quick in'vivo 
screening method for carcinogens. This will be done by the use of 
hybrid fish that have a high incidence of neoplasia to develop 
genetically modified fish that are indicators of carcinogens. Prelimi- 
nary results indicate that such crosses are possible and may have 
validity as a quick-screen tool. 
Keywords: fishes; food chains; petroleum; toxicity; seawater; petro- 
leum industry; envirc(nmenta1 impacts. 

77520 Genetic Variation and Resistance to Carcinogens in Natu- 
ral Waters. Schultz, R.J. (Univ. of Connecticut, Storrs, CT,.06268). 
Project number: Q625F-4027. Contract: R805195-02. Supported by: 
Environmental Protection Agency, Gulf Breeze, F L  (USA). Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(50); oil shale(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objectivelis to evaluate the feasibility of using isogenic 
fish to detect carcinogens. The validated bioassay system would be 
used to test the carcinogenic properties of compounds from petro- 
leum and shale oil. This is done by using isogenic fish to detect 
carcinogens in order to establish the optimum test system for quick- 
screen in vitro toxicity testing. Neoplasia has been observed in 
preliminary experiments. The methods will be validated. 
Keywords: genetic variability; carcinogenesis; biological models; 
fishes; biological indicators; toxicity; bioassay; tolerance. 

77521 Toxic, sublethal and Latent Effects of Selected Petroleum 
Hydrocarbons and Barium Sulfate on Marine Organisms. Rao, K.R. 
(University of West Florida, Department of Biology, Pensacola, FL, 
32504). Project number: Q625F-Q029. Contract: R804541-02. Sup- 
ported by: Environmental Protection Agency, Gulf Breeze, F L  
(USA). Environmental Research Lab. Funding: EPA-$47,000. 
Related energy sourck oil and gas(100) R and D categories: Biological 
effects of pollutants in'experimental systems. 

. This investigation will examine the toxic, sublethal and latent 
effects of certain. polycyclic aromatic hydrocarbons and barium 
sulfate on larval and adult stages of selected invertebrates and fish. 
Experiments are designed to determine the effects of these com- 
pounds on crustacean molt cycles, regenerative limb growth, respi- 
ration, heart rate, and histology and ultrastructure of selected tissues. 
Studies are aimed at determining the uptake by marine organisms of 
these pollutants from water and bioaccumulation through aquatic 
food chains. By using a combination of autoradiographic and con- 
ventional analytical techniques, the sites and extent of accumulation - 
of pollutants in marine organisms will be determined. a - < , * f ,  J! 

Keywords: petroleum; toxicity; barium sulfates; aquatic*organisms; 
uptake; food chains; water pollution; biological effects; 'chemical 



analysis; biolo 'cal accumulation; fishes; invertebrates; offshore op- 
erations; petroturn industry. d ( I  . .I 

77522 Effects of Petroleum Compounds oh Estuarine Fishes. 
Martin, B.J. (University of Southern Mississippi, School of Science 
and Technology, Department of Biology, Hattiesburg, MS, 39401). 
Project number: Q625F-4030. Contract: R804527-02. Supported by: 
Environmental Protection Agency, Gulf Breeze, F L  (USA). Envi- 
ronmental Research Lab. Funding: EPA-$60,000. 
Related energy source: Coal(100) R and D categories: Environmental 
cffccts asscssmcnt. 

The objective of this project is to produce information useful 
in dealing effectively with the deterioration in biological quality of 
the aquatic environment that seems to invariably occur in any region 
where the human population is increasing. 
Keywords: petroleum; hydrocarbons; estuaries; fishes; aquatic ecosys- 
tems; metabolism; human populations; biological effects; environ- 
mental effects; biological models; monitoring. 

77523 Industrial Effluent Source Assessment. Walsh, G.E. 
(EPA, Environmental Research Lab., Sabine Island, Gulf Breeze, 
FL, 32561). Project number: 06256-4083. Supported by: Environ- 
mental Protection Agency, Gulf Breeze, F L  (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objective is to develop methods for evaluation of the 
potential impact of complex liquid ~ndustrial waste effluent on aquat- 
ic organisms. When the methods are checked by another laboratory, 
a manual for chemical and biological analyses of effluents will be 
published. EPA's Annapolis field office collects waste from potential 
polluters and ships them to Gulf Breeze. Bioassays are done with 
algae and mysids. Toxic waste is fractionated chemically into organ- 
ic and inorganic portions which are then subjected to 'bioassay. 
Subfractions of the toxic fraction are also tested for bioactivity. In 
the future, wastes will be shipped to a contractor for confirmation 
and possible modification of our analytical protocols. In-house de- 
velopment of analytical procedures for chemical fractionation and 
laboratory bioassay is nearing completion. Wastes may be toxic to 
algae and animals and may also stimulate algal growth. Also toxi- 
cants may mask effects of alga growth stimulants, which are found 
after fractionation. Toxicity is most often found in the heavy metal 
portion, but the organic fraction of some wastes is toxic. 
Keywords: aquatic organisms; industrial wastes; chemical effluents; 
algae; shrimp; bioassay; manuals; toxicity; animals; metals; hydrocar- 
bons. 

77524 Effects Assessment: Chronic Toxicity (Fish). Hansen, D.J. 
(EPA, Environmental Research Lab., Sabine Island, Gulf Breeze, 
FL, 32561). Project number: 4714-4063. Supported by: Environmen- 
tal Protection Agency, Gulf Breeze, F L  (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Data developed in this project will be used to assess the 
chronic effects of pesticides on marine fishes. The results of these . tests will be integrated with other, effects assessment testing to 
evaluate the impact of selected pesticides on marine organisms. 
Entire life-cycle, partial life-cycle, or embryo/juvenile tests will be 
conducted using the sheepshead minnow. Effects on survival, 
growth, or reproduction will be used to assist in predicting no effect 
concentrations. In some instances there will be oVerlap in tests used 
and pesticides selected with those in the project entitled Rapid Tests 
to Predict Chronic Toxicitv to Marine Fish. Results of these tests 
and other projects where there is effects assessment testing will be 
combined for each pesticide into a final report on that pesticide. 
Keywords: toxicity; chronic exposure; fishes; pesticides; biological 
effects; organic chlorine compounds; bioassay. 

77525 Rapid Tests to Predict Chronic Toxicity to Marine Fish. 
Hansen, D.J. (EPA, Environmental Research Lab., Sabine Island, 
Gulf Breeze, FL, 32561). Project number: 4714-4064. Supported by: 
Environmental Protection Agency, Gulf Breeze, F L  (USA). Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The project seeks to determine if certain tests can be substitut- 
ed for life-cycle tests of marine fish without significant loss in 
interpreting the environmental risk of pesticides. The results of 
partial life-cycle or entire life-cycle tests with the marine sheepshead 
minnow will be contrasted with results of embryo/juvenile tests 
with this fish, with reductions in acetylcholine esterase inhibition in 
organosphosphate or carbamate exposed' sheepshead minnows, and 
with results of life-cycle tests with freshwater fishes. If correlations 
exist the: (1) embryo/juvenile tests can be substituted for life-cycle 
tests; (2) ACHE measurements might be predictive of chronic effects . 
in the laboratory and in the field; and (3) results of tests on fishes 
from one aquatic environment might be useful in predicting environ- 
mental risk,of pesticides in the other aquatic environment. Entire 

life-cycle or partial life-cycle tests have..been conducted~using 
sheepshead mlnnows andd endrin, heptachlor, toxaphene,: kepone, 
methoxychlor, malathion, diminon, iriflurnlin, peniachlorophenol, 
chlordane. and carbofuran. Tests with guthion and EPN are under- 
way. ~en ta t ive  results of embryo/juv&ile tests predict maximum 
acceptable toxicant concentrations (MATC) in life-cycle tests within 
a factor of five or less for 67% of the chemicals tested. Impaired 
reproduction and 27% ACHE inhibition occur concurrently with 
diazinon exposure. Incomplete results of tests with EPN and guthion 
also show significant reductions of ACHE and reproductive poten- 
tials. Application factors and MATC limits for those chemicals 
where data on freshwater and marine fish exist compare favorably. 
Keywords: toxicity; chronic exposure; fishes; bioassay; pesticides;. 
water pollution; organic chlorine compounds. 

77526 Development of a Flowing Water Carcinogen Assay 
System Utilizing Fish and Aquatic Invertebrates. Couch, J.A. (EPA, 
Environmental Research Lab., Sabine Island, Gulf Breeze, FL, 
32561). Project number: 4714-4068. Supported by: Environmental 
Protection Agency, Gulf Breeze, F L  (USA). Environmental Re- 
search Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to provide information on the fate and 
effects of carcinogens in the aquatic environment and to develop 
carcinogen assays utilizing aquatic species to supplement mammalian 
assays. Flow-through and static systems for exposing aquatic organ- 
isms to carcinogens or suspect chemicals will be designed; marine 
and freshwater species will be selected and tested for their respon- 
siveness and sensitivity to known or suspect carcinogens; oncogenic 
sensitivity of aquatic species and standard mammalian test species to 
known carcinogens will be compared; and uptake, bioconcentration, 
and metabolic data on carcinogens in aquatic animals will be ob- 
tained. A fish carcinogen assay exposure system has been designed 
and constructed and is now being tested in long-term exposures of 
fishes to the pesticide trifluralin, a suspect carcinogen. Reports on 
the use of oysters as bioindicators of carcinogens as demonstrated 
experimentally in the laboratory are in press. Research on the fate 
and effects of asbestos on fish has been planned and is beginning. 
Keywords: carcinogens; bioassay; fishes; aquatic organisms; Inverte- 
brates; sensitivity; uptake; pesticides; biological accumulation; asbes- 
tos; toxicity. 

77527 Effects Assessment: Methods Development of New Inver- 
tebrate Test Species. Tyler-Schroeder. D.B. (EPA, Environmental 
Research Lab., Sabine Island, Gulf Breeze, FL, 32561). Project 
number: 4714-4075. Supported by: Environmental Protection 
Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to find replacement or supplemental inver- 
tebrates to be used in life-cycle toxicity tests or larval development 
exposures and to develop culture and exposure techniques. This is 
done by reviewing all invertebrate toxicity literature for fresh and 
salt water environments, beginning a 96-hour acute flow-through 
test with juveniles or larvae, and proceeding to life-cycle culture 
work based on sensitivity and ease of handling. Preliminary work 
with flow-through systems controlling salinity and temperature 
using blue crab larvae, Callinectes sapidus, exposed to kepone has 
been accomplished. 
Keywords: invertebrates; bioassay; preferred species; toxicity; data 
compilation; molluscs; kepone; seawater; fresh water; biological indi- 
cators; water pollution; hydrocarbons. 

77528 Life-Cycle Toxicity Testing with the Crass Shrimp, Palae- 
monetes pugio. Tyler-Schroeder, D.B. (EPA, Environmental Re- 
search Lab., Sabine Island, Gulf Breeze, FL, 32561). Project number: 
4714-4076. Supported by: Environmental Protection Agency, Gulf 
Breeze, F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effect? of pollutants in experimental systems. 

The objective is to develop techniques for life-cycle toxicity 
testing of the grass shrimp, Palaemonetes pugio. The method should 
be written for others' use and tested by another laboratory. Results 
with several chemicals are to be compared with those from other 
estuarine life-cycle toxicity tests currently in use. Laboratory culture 
techniques are necessary to provide the larval and juvenile animals 
for acute and chronic flow-through toxicity tests. This is done by the 
flow-through exposures begun with sexually immature juvenile ,ani- 
mals, time allowed for maximum uptake of chemical by shrimp, and 
reproduction induced with photoperiod/temperature regime. Effects 
examined include survival, growth, number of females spawning per 
concentration, number of eggs laid per female per concentration, 
number of larvae hatching per female per concentration, and larval 
development to metamorphosis. Methods for life-cycle toxicity test, 
acute static test, and laboratory culture were developed and pub- 
lished in bioassay procedures for the Ocean Disposal Permit Pro- 
gram Manual (EPA-600/9-78-010, March 1978) and in the scientific 
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literature (ASTM symposium). Extramural run of test is being con- The objectives are: (1) to determine simultaneously the rela- 
ducted.: Endrin data used in water quality criteria documents, and tive sensitivity to toxic organics and energy related compounds of 
other chemicals tested are RPARIOPP chemicals, trithion and many different types of estuarine microbenthic organisms developing 
temik.. in a natural community situation; (2) to compare results on energy 
Keywords: life span; toxicity; pesticides; shrimp; sensitivity; bioassay. compounds with concurrent field studies in the Gulf of Mexico; and 

77529 Rapid Assessment Static Toxicity Tests (Developmental 
EC50 and LCSO Tests). Borthwick, P.W. (EPA, Environmental 
Research Lab., Sabine Island, Gulf Breeze, FL, 32561). Project 
number: 4714-4077. Supported by: Environmental Protection 
Agmcy, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to identify sensitive fish and macroinverte- 
brates and implement toxicity test procedures based on sensitivity to 
toxics, availability, economic and environmental importance, and 
ability to culture, to include a battery of short-cut static toxicity 
tests. This is done by (1) incorporating ASTM procedure for mollusk 
larvae 48-h EC50 into routine battery of tests during spawning 
season using the eastern oyster (Crassostre virginicu); (2) conducting 
tests with a fish other than sheepshead minnows (e.g., spot, Leiosto- 
mus xanthurus) and a penaeid shrimp (Maricultured postlarvae, 
Penaeus sp.); and (3) attempting to culture and test marine mysid 
shrimp (Etamysidopsis swifti). Acute static toxicity of eight pesti- 
cides (EPN, acephate, methyl parathion, temik, DEF, phorate, 
mocap, trithion) to wild-caught spot and maricultured shrimp post- 
larvae (Penaeus stylirostris) is 90% complete; eastern oyster matura- 
tion tests to produce out-of-season embryos for 48-h and EC5O test 
were discontinued as not feasible. Seasonal embryo production from 
April to August was studied. Tests were conducted on selected 
chemicals using oyster embryos. Attempt to culture marine mysids 
(Metamysidopsis swifti) is 20% complete. 
Keywords: toxicity; fishes; invertebrates; sensitivity; oysters; shrimp; 
pesticides; bioassay; water pollution. 

77530 Acute Static Toxicity Tests (Routine): RPAR, RPAR- 
Alternate, and Others. Borthwick, P.W. (EPA, Environmental Re- 
search Lab., Sabine Island, Gulf Breeze, FL, 32561). Project number: 
4714-4078. Supported by: Environmental Protection Agency, Gulf 
Breeze, F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to improve and standardize toxicity test 
protocol for mysid shrimp (Mysidopsis bahia) and sheepshead min- 
nows (Cyprinodon variegatus) for routine determination of the toxic- 
ity of OPP chemicals, expressed as the 96-hour acute static LC50. 
An efficient system will be developed to provide laboratory-reared 
I-day old mysid shrimp and 28-day old sheepshead minnows on a 
weekly basis in a controlled laboratory environment, using a stand- 
ard feeding and disease control program and quarterly reference 
toxicant tests for quality assurance. These two species comprise our 
present battery of acute static toxicity tests. Acute static toxicity 
studies of 8 pesticides (EPN, acephate, methyl parathion, temik, 
DEF, phorate, mocap, and trithion) are 90% complete. Acute static 
toxicity studies of 8 OPP pesticides (ambush, bolero, bolstar, BUX, 
dunban, fentrifanil, larvin, and pydrin) and marine grade cresote are 
30% complete. 
Keywords: toxicity; bioassay; manuals; shrimp; fishes; pesticides; hy- 
drocarbons; water pollution. 

77531 Diving Support. Patrick, J.M. (EPA, Environmental Re- 
search Lab., Sabine Island, Gulf Breeze, FL, 32561). Project number: 
4714-4079. Supported by: Environmental Protection Agency, Gulf 
Breeze, F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to provide support as needed for periodic 
placement, surveillance, maintenance and retrieval of equipment, in- 
situ testing, animal collecting, underwater photography, and visual 
observations. This is done by developing an underwater diving 
program to assist estuarine and marine research activities with 
particular attention to safe diving practices. Logistical and under- 
water tactical and working support for 'energy-related research 
program in the Gulf of Mexico has been provided. Additional 
program responsibilities include: periodic maintenance of underwat- 
er structures and pumping systems at Sabine Island, collection of live 
specimens, and underwater photography as requested. 
Keywords: petroleum; petroleum industry; natural gas industry; gulf 
of mexico; bioassay; diving operations; environmental impacts. 

77532 Aquatic Community Bioassays. Ivey, J.M. (EPA, Envi- 
ronmental Research Lab., Sabine Island, Gulf Breeze, FL, 32561). 
Project number: 4714-4080. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA. 
Related enerw source: oil and gas(100) R and D categories: Biological 
effects of po&tants in experimenial systems. 

- 

(3) to continually develop the test to increase its application as a 
measure of toxicity. This is done by allowing planktonic larvae in 
flowing seawater to colonize sand in a group of replicate aquaria. 
After about 8 weeks, the number and species of macroinvertebrates 
exposed to various concentrations of the test compounds are com- 
pared statistically to those in unexposed aquaria. Toxic concentra- 
tions and types of animals affected in laboratory and gulf field 
situations are compared. Organisms present, toxicant effects, and 
statistical treatments of various test modifications ere compared. 
Since May 1976, two insecticides and five energy related compounds 
have bben tested in benthic bioassays. The effects on the number and 
species of macroinvertebrates that developed in estuarine communi- 
ties have been determined for pentachlorophenol, sevin, dowicide G, 
barite, aldacide, surflo-B33, and lignosulfonate drilling mud. In addi- 
tion, such parameters of toxicity as effects on growth, particularly 
sensitive taxonomic groups of organisms, and changes in community 
structure by phyla were also determined for various of the com- 
pounds. It was found that barite or drilling mud incorporated into 
the sand affected community structure by physically altering sedi- 
ment granulometry rather than by direct tqxicity alone. Studies on 
the relative toxicity of three biocides used in offshore oil drilling 
(dowicide G, aldacide, and surflo-B33) provided data on preferred 
use in the environment. 
Keywords: bioassay; benthos; sensitivity; toxicity; insecticides; drill- 
ing fluids; animal growth; sediments; soil mechanics; petroleum 
industry; natural gas industry; pesticides. 

77533 Mysid Bioassays. Hamaker, T.L. (EPA, Environmental 
Research Lab., Sabine Island, Gulf Breeze, FL, 32561). Project 
number: 4714-4081. Supported by: Environmental Protection 
Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to determine chronic effects of selected 
toxicants on the estuarine mysid shrimp, Mysidopsis bahia. Twenty- 
eight day entire life-cycle tests with selected toxicants are conducted 
on Mysidopsis bahia to determine their effects on survival and 
reproductive success (number of progeny per female during multiple 
broods). In 1976, ERL-Gulf Breeze investigators first successfully 
used the estuarine mysid shrimp, Mysidopsis bahia, throughout its 
life cycle (14 to 17 days) in toxicological studies. Mass culture 
methods were developed to meet the demand for mysids as a test 
species. T o  date, 96-hour toxicity tests and entire life-cycle tests have 
been conducted with mysids using one metal (cadmium) and twelve 
pesticides (DEF, diazinon, dimilin, EPN, guthion, kepone, lepto- 
phos, methyl parathion, phorate, sevin, toxaphene, and trithion). The 
mysid chronic test was successfully used to test dimilin, a new 
insecticide that interferes with the formation of an insect's exoskele- 
ton. Reproduction in mysids was affected by exposure to particularly 
small amounts of dimilin. In addition, life cycle tests using sediments 
indicated that turbidity affected the reproductive success of mysids. 
The 96-hour toxicity tests and life-cycle tests with mysids demon- 
strated a sensitivity to cadmium and the pesticides that was equal to 
or greater than the sensitivity displayed by other estuarine biota. 
Methods of culturing Mysidopsis bahia have been published as have 
some results of the toxicity tests. 
Keywords: bioassay; shrimp; chronic exposure; reproduction; pesti- 
cides; cadmium; toxicity; sensitivity; water pollution; biological ef- 
fects. 

77534 Exposure Assessment: Bioconcentration. Schimmel, S.C. 
(EPA, Environmental Research Lab., Sabine Island, Gulf Breeze, 
FL, 32561). Project number: 4714-4085. Supported by: Environmen- 
tal Protection Agency, Gulf Breeze, FL (USA). Environme,ntal 
Research Lab. Funding: EPA. 
Related energy source: oil and gas(t00) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to develop a protocol and to conduct 
bioconcentration studies using estuarine animals. Chemicals of con- 
cern are organic chemicals designated by program offices. Results 
will be written in manuscript form and submitted to professional 
journal and program offices. The standard bioconcentration test 
consists of the exposure of an estuarine fish species or oyster species 
to a known concentration of test material. Organisms are removed 
periodically and analyzed for the material during the exposure 
period until steady-state (equilibrium) is reached. A depuration phase 
follows, and decline of residues is observed. The bioconcentration 
tests have been completed on the insecticides trithion and EPN using 
the estuarine fishes Lieostomus xanthurus and Lagodon rhomboides. 
The bioconcentration factor for trithion was approximately 600x; 
that for EPN was 700x. Two long term bioconcentration studies 
were conducted to determine: (1) the bioconcentration factor (BCF) 
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of two insecticides (EPN and trithion) at steady-state; (2) the time to 

. steady-state during uptake; and (3) the time to 90% depuratioriC 
during the depuration phase. In the EPN study,'-Lagodon rhom?.'.: 
boides was exposed to the chemical for 26 days followed by an 8 day . 
depuration period. The BCF was approximately 700x and no EPN 
was detectable in tissues after 8 days in pesticide-free seawater. 
Leiostomus xanthurus was exposed to trithion for 15 days and a BCF 
of 600x was determined at steady-state and 90% depuration occurred 
after 5 days in trithion-free seawater. The final report is due Septem- 
ber 1979. 
Keywords: biological accumulation; fishes; oysters; insecticides; toX- 
icity; seawater; mathematical models; biological models; organic 
compounds. 

77535 Effects Assessment: Acute Toxicity. Schimmel, S.C. 
(EPA, Environmental Research Lab., Sabine Island, Gulf Breeze, 
FL, 32561). Project number: 4714-4086. Supported by: Environmen- 
tal Protection Agency, Gulf Breeze, F L  (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Using at least four species of estuarine animals (including 
fishes, crustaceans, and molluscs) 96-hr toxicity tests will be con- 
ducted on an undetermined number of toxic chemicals. Results of 
these studies will be calculated in the form of LC50 values. These 
results will be written as final reports and submitted to professional 
journal and program offices. Acute toxicity test procedures used will 
be those recommended by ASTM or standard methods. All LC50 or 
EC50 values will be accompanied by their respective 95% confi- 
dence interval. All routine tests will be conducted under flowing 
seawater conditions. Acute toxicity tests have been completed on 
various estuarine animals with the following pesticides: trithion, 
phorate, methyl parathion, DEF, and EPN. Acute (96 hr) toxicity; 
tests were conducted on several pesticides using estuarine animals. 
Keywords: toxicity; biological effects; fishes; molluscs; crustaceans; 
chemical effluents; seawater; pesticides; aquatic organisms; sensitiv- 
ity; metabolism. 

77536 Basic Research on Early Life Stages of Estuarine Fishes. 
Schimmel, S.C. (EPA, Environmental Research Lab., Sabine Island, 
Gulf Breeze, FL, 32561). Project number: 4714-4094. Supported by: , 

Environmental Protection Agency, Gulf Breeze, F L  (USA). Envi- 
ronmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to develop culture techniques for at least one 
estuarine fish species to be used in embryo/juvenile toxicity tests. 
This is done by conducting basic tests to spawn eggs and sperm; 
culturing the embryos in the laboratory; determining optimum tem- 
perature and salinity regimes; and then conducting toxicity tests 
using these early life stages and various toxic organic chemicals. 
Spawning procedures have been devised for three fish species: 
Leiostomus xanthurus, Lagodon rhomboides, and Serranus subligar- 
ius. The rzsulting larvae have not survived beyond 9 days for any of 
the three species. Testing is continuing. 
Keywords: fishes; cultivation techniques; aquaculture; reproduction; 
toxicity; pesticides; hydrocarbons; metals; biological models; juve- 
niles. 

77537 Development of Methods and Protocols for Exposure As- 
sessment of Toxic Organics in Estuarine Environments. Bourquin, 
A.W. (EPA, Environmental Research Lab., Sabine Island, Gulf 
Breeze, FL, 32561). Project number: 4714-4096. Supported by: Envi- 
ronmental Protection Agency, Gulf Breeze, F L  (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to provide methodology and protocols for 
predicting the fate of toxic organics in estuarine systems based on 
tier testing procedures and on laboratory test systems which allow 
extrapolation to real-life aquatic situations. Level I testing involves 
development of rapid screening tests which provide preliminary 
information on detoxification, biodegradation, and tranformation and 
orientation guidelines for subsequent testing. Level I1 testing pro- 
vides a laboratory testing method simulating natural estuarine condi- 
tions to evaluate the potential for specific environmental processes to 
affect the fate of toxic organics relative to standard test chemicals. 
Level 111 testing provides laboratory testing methods simulating 
natural estuarine conditions which quantitatively evaluate rates, 
extent, and capacities of degradative processes on toxic organics 
vending to exposure-concentration predictions. Level I test is in.  
development. Menthyl parathion (MPS) is reference chemical and 
EPN is first test chemical. Level I1 test is an estuarine coring system 
developed using MPS and dimilin, kepone, pentachlorphenol and 
carbary. Level I11 test is a continuous-flow laboratory system devel- 
oped using MPS. Compounds tested relative to MPS include kcpone 
and dimilin. 

Keywords: toxicity; pesticides; kepone; aquatic ecosystems; biological 
models: water chemistw: water ~ollution:'biodearadation: biolomcal -, 

accumulation. I -  .ot -a  112 7 - , 
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77538 Characterization of Unique Properties of Marine. Sedi- 
ments and Their Impact on the Fate of Toxic Organics. Pritchard, 
P.H. (EPA, Environmental Research Lab., Sabine Island, Gulf 
Breeze, FL, 32561). Project number: 4714-4097. Supported by: Envi- 
ronmental Protection Agency, Gulf Breeze, F L  (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective is to determine the role of marine sediments 
and their associated microflora in controlling and affecting chemical 
hydrolysis, sorption/deso tion processes and biodegradation, par- 
ticularly as the results r z t e  to improving and implementing the 
tiered fate testing program. This is done by studying actual marine 
sediments in laboratory systems utilizing experimental designs which. 
permit examination of the biological, chemical, and environmental 
parameters affecting the formation of bound residues on sediments, 
the kinetics of adsorption processes to sediments, and the mecha- 
nisms and kinetics of biodegradation processes. Laboratory systems 
containing actual media have been designed and are presently in 
operation. A method has been developed, using kepone as the test 
compound, to reproducibly measure adsorption/desorption rates and 
partition coeffic~ents to sediment. Environmental factors such as 
oreanic matter type, microbial activity and anaerobic conditions are 
be~ng tested for their effect on the irreversible binding of methyl 
parathion to sediment detritis. The mechanisms of pentachloro- 
phenol biode radation in sediment are being investigated. Experi- 
ments have skown that benzoic acid is an excellent compound for 
measuring microbial activity and biodegradation potential in sedi- 
ments. 
Keywords: toxicity; organic compounds; water chemistry; sediments; 
kepone; organic chlorine compounds; phenols; biodegradation; mi- 
croorganisms; parathion. 

77539 Development of Hazard Assessment Protocols for Evaluat- 
ing Toxic Organics Entering Estuaries. Bourquin, A.W. (EPA, Envi- 
ronmental Research Lab., Sabine Island, Gulf Breeze, FL, 32561). 
Project number: 4714-4098. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. - 

The objective is to provide an integrated hazard assessment 
program which will evaluate, on a relative basis, the quantitative and 
qualitative information generated from exposure and toxicity studies 
to better facilitate decision-making processes within EPA program 
offices and other governmental agencies. This will be done by 
employing tier testing protocols and mathematical models in fate and 
effects programs to generate hazard assessment predictions. Results 
are expansion of existing statistical model for bioaccumulation and 
depuration to include multiple pesticide exposure concentration. 
Mathematical modeling of microcosms and fate processes studied 
therein has been initiated. James River estuary model has been 
brought inhouse to aid in generating exposure concentration predic- - - 

tionsr 
Keywords: toxicity; pesticides; water chemistry; biological models; 
statistical models; health hazards; biological effects; biological accu- 
mulation; hydrocarbons; estuaries; water pollution. 

77540 Effect of Chlorinated and Dechlorinated Seawater on the 
American Oyster, Crassostrase virginica. Middaugh, D.P. (EPA, 
Bears Bluff Field Station, P.O. Box 368, Johns Island, SC, 29455). 
Project number: 4714-4109. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to: (1) determine the toxicological and 
physiological effects of chlorinated, chlorinated-dechlorinated, and 
NA2S203 treated seawater on the American oyster, Crassostrase 
virginica; (2) measure condition index and respiration of exposed 
oysters; and (3) measure CHBR3 (Bromoform) concentrations in 
oysters exposed to chlorinated and chlorinated-dechlorinated 
seawater. This approach will include long-term low-level flow- 
through tests with adult oysters and subsamples taken at fixed time 
intervals for measurement of parameters as stated above. Basic tests 
have been completed. Initial data under analysis is both statistical 
and chemical. 
Keywords: seawater; chlorine; toxicity; oysters; chlorination; remov- 
al; environmental impacts; physiology; respiration; sulfur com- ' 

pounds; sodium compounds; bromoform. 

77541 Methods for Conducting Laboratory Tests with Embryos 
and Larvae of the Atlantic Silverside, Menidia menidia. Middaugh, 
D.P. (EPA, Bears Bluff Field Station, P.O. Box 368, Johns Island, 
SC, 29455). Project number: 4714-41 14. Supported by: Environmen- 
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tal ~ibtect ion Agency, Gulf Breeze, F L  (USA). Environmental andldark conditions; and determine the effects of these parameters 
Research Lab. Funding: EPA. on.,pesticide deeradation rates and products formed. 
Related energy source: oil and gas(100) R and D categories: Biological Keywords: pest~cides; microorganisms; biodegradation; biochemical 
effects of pollutants in experimental systems. reaction kinetics; estuaries; aquatic ecosystems; biological models. 

-The objective is to determine optimum procedures for con- 
ducting toxicity tests with embryos and larvae of the Atlantic 
silverside, Menidia menidia. A system for stimulating total inunda- 
tions in intertidally spawning Menidia will be developed, as well as 
procedures for maintaining and feeding embryos and larvae during 
acute and chronic (partial life history) toxicity tests. Observations 
made in the field will be used to design laboratory tests which 
simulate natural conditions (tidal inundations, salinity, temperature, 
photoperiod and light intensity conditions) which Menidia embryos 
and larvae normally encounser. Addition of toxicants or other envi- 
ronmental perturbations will provide information on potential detri- 
mental effects during the early life history of the Atlantic silverside. 
A field study of the life history of Menidia menidia was conducted 
during 1976-1978. Information from this study is being used to 
simulate field conditions in the laboratory. Equipment is being 
purchased and set up. Menidia embryos and larvae have been 
successfully cultured in the laboratory. Assessment of apparatus for 
.conducting acute and paitial life history tests is underway. 
Keywords: toxicity; bioassay; biological indicators; aquatic organ- 
isms; biological models; reproduction; water quality. 

77542 Development of Standard Methods for Spawning Menidia 
menidia in the Laboratory. Middaugh, D.P. (EPA, Bears Bluff Field 
Station, P.O. Box 368, Johns Island, SC, 29455). Project number: 
4714-41 15. Supported by: Environmental Protection Agency, Gulf 
Breeze, F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to develop methods, holding systems, spawn- 
ing substrates, etc., required for successful natural spawning by.the 
Atlantic silverside, Menidia menidia, in the laboratory. Development 
of methods for spawning Menidia in the laboratory will enable 
investigators to rapidly assess the effects of environmental perturba- 
tions on reproductive success. Data from field observations made 
during 1976--1978 on photoperiod, water temperature, and tidal 
control of spawning in Menidia will be used in modeling these 
factors in the laboratory. Spawns probably can be induced at specific 
times, thus allowing toxicity tests with adults (for reproductive 
potential) as well as acquisition of embryos and larvae for acute or 
chronic (partial life history) tcsts. Equipment purchase and set-up is 
underway. Menidia embryos from field spawned adults have been 
successfully cultured. A cooperative program of methods develop- 
ment for embryosflarvae tests is now underway with investigators at 
the Environmental Research Laboratory, Gulf Breeze. 
Keywords: reproduction; aquatic organisms; biological models; toxic- 
ity; water pollution; bioassay. 

77543 Effects of Pollutants on Microbial Activities in Estuarine 
Surface Films. Ahern, D.G. (Georgia State University, Dept. of 
Biology, 33 Gilmer Street SE, Atlanta, GA, 30303). Project number: 
471449-4004. Contract: R804477-02. Supported by: Environmental 
Protection Agency, Gulf Breeze, F L  (USA). Environmental Re- 
search Lab. Funding: EPA-$10,000. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

Studies of the rates of bioaccumulation and/or degradation of 
select hydrocarbons, pesticides and chlorinated aromatics by repre- 
sentative surface slick microorganisms are in progress. Minimal 
mutagenic and inhibitory concentrations of these compounds are 
being determined for various physiological groups. Attempts are 
underway to develop assay organisms for the biodetection of poten- 
tially harmful chemicals in estuarine waters. 
Keywords: microorganisms; metabolism; estuaries:, pesticides; biode- 
gradation; biological accumulation; hydrocarbons; biochemical reac- 
tion kinetics; surface waters; physiology; oil spills; biological effects. 

77544 Determine the Pesticide-Microbial Interactions in the Es- 
tuarine Environment. Bourquin, A.W. (EPA, Gulf Breeze Environ- 
mental Research' Lab., Sabine Island, Gulf Breeze, FL, 32561). 
Project number: Q714A-4149. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA-$108,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives are to: isolate naturally occurring estuarine 
microorganisms; expose them to varying concentrations of selected 
pesticides in the laboratory; determine pesticide effects on growth 
rates; identify degradation products; expose microorganisms to pesti- 
cides in combination with commonly occurring petroleum hydrocar- 
bons; determine effects on growth rate; identify pesticide and hydro- 
carbon breakdown products; identify, in naturally occurring estuar- 
ine oil slicks, microbial degradation and degradation products of 
pesticides; incubate selected pesticides in natural seawater, sterile 
and non-sterile, at varied salinities and temperatures and under light 

77545 Biodegradation of Chlorinated Dibenzofurans and Diben- 
zodioxins. Gibson, D.T. (University of Texas, Dept. of Microbiolo- 
gy, 200 West 21st Street, Austin, TX, 78712). Project number: 
Q714B-4003. Contract: R804525-02. Supported by: Environmental 
Protection Agency, Gulf Breeze, F L  (USA). Environmental Re- 
search Lab. Funding: EPA-$28,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives of this proposal are to isolate microorganisms 
capable of metabolizing dibenzo-p-dioxin, dibenzofuran and some of 
their chlorinated derivatives. The organisms will be used to elucidate 
the mechanisms used by microorganisms to degrade this group of 
compounds. The approach will rely heavily on the isolation of 
mutant strains that accumulate biodegradation products in the cul- 
ture medium. These products will be isolated and identified by 
conventional techniques of organic chemistry. Current plans call for 
the use of enrichment culture technique for the isolation of different 
microbial species. Cultural conditions will be established for the 
accumulation of different biodegradation products. Selected strains 
will be treated with nirosoguanidine, and organisms that accumulate 
significant quantities of metabolic products will be used to establish 
biodegradative reaction sequences. 
Keywords: biodegradation; organic chlorine compounds; microor- 
ganisms; metabol~sm; biochemical reaction kinetics; benzofurans; or- 
ganic oxygen compounds. 

77546 Toxicity Testing: Inter-Laboratory Comparison with 
Marine Animals. Parrish, R. (EG and G, Inc., Route 6, Box 1002, 
Pensacola, FL, 32507). Project number: 4715-4005. Contract: 68-03- 
0721. Supported by: Environmental Protection Agency, Gulf Breeze, 
F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The American Society for Testing and Materials has adopted 
a standard practice for conducting basis acute toxicity tests with fish, 
macroinvertebrates and amphibians. It has been proposed that EPA 
use this document as a basis of any testing program which may be 
required of potential polluters in the TOSCA program. The TOSCA 
program requires each permit holder to do their own testing of new 
products and report the results. The need, therefore, is for a series of 
comparison tests allowing the permit enforcement people to make a 
judgment of the performance based on a data set gathered under 
similar conditions. The contract will provide such a data base and no 
other contracts are in existence which would provide this informa- 
tion. The contract will provide data sets on one inorganic and one 
organic chemical of interest with one species of fish and two 
invertebrates. The tests are to be conducted according to the ASTM 
method in marine waters. The data provided will become the basis 
for judging the performance of permit holders conducting tests. 
Testing has been completed and the final report submitted. 
Keywords: toxicity; aquatic organisms; fishes; invertebrates; amphib- 
ians; water pollution; biological effects; pesticides; metals; hydrocar- 
bons; estuaries; bioassay. 

77547 Toxicity Testing: Inter-Laboratory ~es t ing  with Marine 
Animals. Ward, T. (Energy Resources Co., Inc., 185 Alewife Brook 
Pkwy., Cambridge, MA, 02138). Project number: 4715-4006. Con- 
tract: 68-03-2722. Supported by: Environmental Protection Agency, 
Gulf Breeze, F L  (USA). Environmental Research Lab. Funding: 
EPA. 
~ ;&ed  energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The American Society for Testing and Materials has adopted 
a standard practice for conducting basis acute toxicity tests with fish, 
macroinvertebrates and amohibians. It has been orooosed that EPA 
use this document as a bask of any testing program which may be 
required of potential polluters in the TOSCA program. The TOSCA 
program requires each permit holder to do their own testing of new 
products and report the results. The need, therefore, is for a series of 
comparison tests allowing the permit enforcement people to make a 
judgment of performance based on a data set gathered under similar 
conditions. The contract will provide such a data base and no other 
contracts are in existence which would provide this information. 
The contract will provide data sets on one inorganic and one organic 
chemical of interest with one species of fish and two invertebrates. 
The tests are to be conducted according to the ASTM method in 
marine waters. The data provided will become the basis for judging 
the performance of permit holders conducting tests. 
Keywords: toxicity; bioassay; aquatic organisms; fishes; invertebrates; 
vertebrates; amphibians; water pollution; biological effects. 

77548 Toxicity Testing: Inter-Laboratory Comparison with 
Marine Animals. Walker, B. (Gulf Coast Research Lab., P.O. Box 
AG, Ocean Springs, MS, 39564). Project number: 4715-4007. Con- 
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tract: 68-03-2723. Supported by: Environmental Protection Agency, 
Gulf Breeze, F L  (USA). Environmental Research Lab. Funding: 
EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The .American Society for Testing and Materials has adopted 
a standard practice for conducting basis acute toxicity tests with fish, 
macroinvertebrates and amphibians. It has been proposed that EPA 
use this document as a basis of any testing program which may be 
required of potential polluters in the TOSCA program. The TOSCA 
program requires each permit holder to do their own testing of new 
products and report the results. The need, therefore, is for a series of 
comparison tests allowing the permit enforcement people to make a 
judgment of performance based on a data set gathered under similar 
conditions. The contract will provide such a data base and no other 
contracts are in existence which would provide this information. 
The contract will provide data sets on one inorganic and one organic 
chemical of interest with one species of fish and two invertebrates. 
The tests are to be conducted according to the ASTM method in 
marine waters. The data provided will become the basis for judging 
the performance of permit holders conducting tests. Results have 
been submitted on static portions of the contact requirement. 
Keywords: toxicity; bioassay; aquatic organisms; hydrocarbons; 
metals; water chemistry. 

77549 Toxicity Testing: Inter-Laboratory Comparison with 
Marine Animals. Barber, A. (New England Aquarium Corp., Central 
Wharf, Boston, MA, 02 1 10). Project number: 4 7  1%-4008. Contract: 
68-03-2724. Supported by: Environmental Protection Agency, Gulf 
Breeze, F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The American Society for Testing and Materials has adopted 
a standard practice for conducting basis acute toxicity tests with fish, 
macroinvertebrates and amphibians. It has been proposed that EPA 
use this document as a basis of any testing program which may be 
required of potential polluters in the TOSCA program. The TOSCA 
program requires each permit holder to do his own testing of new 
products and report the results. The need, therefore, is for a series of 
comparison tests allowing the permit enforcement people to make a 
judgment of performance based on a data set gathered under similar 
conditions. The contract will provide such a data base and no other 
contracts are in existence which would provide this information. 
The contract will provide data sets on one inorganic and one organic 
chemical of interest with one species of fish and two invertebrates. 
The tests are to be conducted according to the ASTM method in 
marine waters. The data provided will become the basis for judging 
the performance of permit holders conducting tests. Results have 
been submitted on static portions of the contract for all species. 
Keywords: toxicity; bioassay; water pollution; aquatic organisms; 
fishes; invertebrates; vertebrates; amphibians; hydrocarbons; metals; 
biological effects. 

77550 Fate, Transport, and Transformation of Toxics: Signifi- 
cance of Suspended Sediment and Fluid Mud. Nichols, M.M. (Virgin- 
ia Inst. of Marine Science, Gloucester Point, VA, 23062). Project 
number: 4771-4124. Contract: R806002. Supported by: Environmen- 
tal Protection Agency, Gulf Breeze, F L  (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: Coal(S0); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to provide new data concerning the extent of 
contamination and fate of selected heavy metals and halogenated 
hydrocarbons in suspended sediment and fluid mud of the Chesa- 
peake Bay. In addition, the impact of river floods and spring tides in 
determining the distribution of suspended sediment will be evaluat- 

' ed. 
Keywords: environmental transport; toxicity; metals; organic halogen 
compounds; sediments; chesapeake bay; mathematical models; hy- 
drocarbons; toxic materials; drilling fluids. 

77551 Biogenic Structure of Chesapeake Bay Sediments. Boesch, 
D. (Virginia Inst. of Marine Science, Gloucester Point, VA, 23062). 
Project number: 4771-4125. Contract: R805982. Supported by: Envi- 
ronmental Protection Agency, Gulf Breeze, F L  (USA). Environ- 
mental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective is to determine the contribution of benthos in 
bioturbating the substratum and in augmenting the rate of exchange 
of dissolved materials across the sediment-water interface. The verti- 
cal and horizontal distribution of the benthos will be related to the 
substrate composition. In addition, geochemical profiles will be 
developed and related to certain infaunal indicator species. 
Keywords: chesapeake bay; sediments; benthos; water pollution; envi- 
ronmental transport; biological indicators; metals; toxicity; physiol- 
ogy. 

77552 Investigation of Organic Pollutants in the Chesapeake 
Bay. Huggett, R.J. (Virginia Inst. of Marine Science, Gloucester 
Point, VA, 23062). Project number: 4771-4135. Contract: R806012. 
Supported by: Environmental Protection Agency, Gulf Breeze, F L  
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Pollutant monitoring. 

The objectives are to sample the water column, sediment, and 
biota for a selected group of toxic organic compounds of recognized 
significance in the Chesapeake Bay and its tributaries; and to deter- 
mine concentration patterns (increasing, decreasing, or stable) for 

reviously undetermined organic compounds that may be accumu- 
atlng in the Bay and tributaries. P . 

Keywords: chesapeake bay; monitoring; hydrocarbons; organic com- 
pounds; ecological concentration; water quality; toxicity; aquatic 
ecosystems. 

77553 Monitoring Particle: Associated Toxic Substances and 
Suspended Sediment in Chesapeake Bay. Gross, M.G. (Johns Hopkins 
Univ., 34th and Charles Sts., Baltimore, MD, 21218). Project 
number: 4771-4139. Contract: R805959. Supported by: Environmen- 
tal Protection Agency, Gulf Breeze, F L  (USA). Environmental 
Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

This project is designed to provide an understanding of the 
importance of suspended sediment in the movement of toxic sub- 
stances to improve their control and regulation in Chesapeake Bay. 
Data will be obtained on distribution, characteristics, and transport 
of suspended matter in Chesapeake Bay to support planning activi- 
ties, regulatory actions, and to assist in the design of monitoring 

rogram for particle-associated toxic substances. 
Eeywords: particles; aerosols; toxicity; sediments; chesapeake bay; 
toxic materials; water chemistry; monitoring. 

77554 Separation of Compounds with Anti-Carcinogenic Proper- 
ties from Marine Invertebrates. Chang, C.W. (Univ. of West Florida, 
Pensacola, FL, 32504). Project number: 4775-4040. Contra& 
R806108-01. Supported by: Environmental Protection Agency, Gulf 
Breeze, F L  (USA). Environmental Research Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objective of a multidisciplinary team project is to deter- 
mine which carcinogens, mutagens, and teratogens accumulate in 
aquatic species. Chemical fractionation procedures will be used to 
separate genotoxic compounds. This task is done as part of an 
activity directed characterization. A separation scheme has been 
developed. 
Keywords: carcinogens; mutagens; aquatic organisms; separation 
processes; invertebrates. 

77555 Aquatic Species as Indicators of Carcinogens: Epizootiolo- 
gical Study of Tumors and Carcinogens in the Gulf of Mexico. Couch, 
J.A. (EPA, Environmental Research Lab., Sabine Island, Gulf 
Breeze, FL, 32561). Project number: 4775-4067. Supported by: Envi- 
ronmental Protection Agency, Gulf Breeze, F L  (USA). Envlron- 
mental Research Lab. Funding: EPA. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objective is to determine fate and effects of carcinogens 
in natural coastal water and natural populations of fish and shellfish. 
This will be accomplished by: (1) sampling selecting coastal regions 
for fish and shellfish and sediments; (2) determining tumor and other 
disease frequencies in populations through pathology studies over 
several seasonal periods; (3) determining through chemical analyses 
prevalence of known and suspected chemical carcinogens in tissues 
and sediments of field samples; (4) correlating disease frequencies, 
residue prevalence, and human activity (pollution) in coastal region; 
and (5) testing suspect pollutants in carcinogen assay system de- 
scribed under ERL, G B  project 4068. Several tumor types and 
related lesions have been found in fish and shellfish from five 
estuaries alone the northern Gulf of Mexico. Diseased specimens 
appear to be k o r e  frequent in the heavier polluted estuary that is 
being sampled. Sediment and tissue samples from all stations are 
being prepared from chemical analyses. 
Keywords: aquatic organisms; biological indicators; carcinogens; gulf 
of mexico; tumor cells; fishes; molluscs; coastal regions; bioassay; 
water pollution; biological models. 

77556 Oxidation and Conduction of Carcinogenic Hydrocarbons 
in Marine Animals. Strength, D.R. (Auburn University, Dept. of 
Animal and Dairy Science, Auburn, AL, 36830). Project number: 
4787-403 1. Contract: R806368-01. Supported by: Environmental 
Protection Agency, Gulf Breeze, FL (USA). Environmental Re- 
search Lab. Funding: EPA-$56,000. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The oxidative metabolism of polycyclic hydrocarbons (PAH) 
results in products of high cellular toxicity or mutagenicity. The 
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types of compounds that undergo this oxidative metabolism include: 
steroids, drugs, insecticides, anesthetics, and polycyclic hydrocar- 
bons. The pnmary purpose of this proposed project is the study of 
types of oxIdation products produced by the metabolism of selected 
ish and shellfish and the extent and types of conjugated products 
unnrd by these selected marine organisms. The enzymc systems 

lnvolved in the production and activation of glucuronic acid and , 
sulfate will be ascertained in tissues of marine organisms. Since 
oxidation of PAH produces more polar compounds that may be 
conjugated with several known compounds, the conjugation and 
consequrr~t irkciease in solubility may be a highly important part of 
the process that protects all organisms from short-term toxic~ty and 
long-term carcinogens. 
Keywords: carcinogens; polycyclic aromatic hydrocarbons; toxicity; 
aquatic ecosystems; fishes; molluscs; glucuronic acid; sulfates; tissues; 
physiology. 

77557 Negative Screening for Marine Xenobiotic Chemicals. 
Dougherty, R.C. (Florida State University, Dept. of Chemistry, 205 
Wildwood Drive, Tallahassee, FL, 32306). Project number: 4787- 
4032. Contract: R806334-01. Supported by: Environmental. Protec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA-$35,000. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This project will develop chemical screening methods for the 
detection and molecular identification of mutagenic, carcinogenic, 
and teratogenic substances in marine organisms. We also investigate 
the metabolic fate of toxic substances and the generation of proximal 
carcinogens in marine organisms. Sources of xenobiotic chemicals in 
the natural environment will be identified by screening for the 
origins of contamination. The analytical methodology used in this 
stlidy will be primarily centered on negative chemical ionization 
(NCI) mass spectrometry and mass-analyzed ion kinetic energy 
spectrometry (MIKES) of negative ion beams. Extracts of marine 
organisms that have been examined for mutagenic activity in biologi- 
cal assays will be directly examined by both NCI and MIKES 
techniques. If it is necessary, these extracts will be further fractionat- 
ed by acid-base and solvent paratition of chromatographic means 
which do  not involve adsorption. In addition to the identification of 
mutagenic compounds in marine organisms from contaminated natu- 
ral environments, we will attempt to identify both false positives and 
false negatives in the biological screening procedures for xenobiotic 
chemicals, particularly the Ames Test. The collection of marine 
organisms and the biological screening of their extracts for xenobio- 
tic chemicals will be conducted by the U.S. EPA Environmental 
Research Laboratory at Gulf Breeze, Florida. ' Keywords: mutagen screening; water pollution; mutagenesis; carcino- 
genesis; teratogenesis; chemical eftluents; biological models. 

77558 Investigation of .Chemical Mutagen Accumulation in the 
Tissues of Marine Organisms. Baylis, J.R. (University of West Flor- 
ida, Dept. of Biology, Pensacola, FL, 32504). Project number: 4787- 
4033. Contract: R806339-01. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA-$36,000. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Thls project will attempt to identify marine organisms which 
accumulate detectable levels of mutagenic or promutagenic com- 
pounds in their tissues as a result of experimental or natural exposure 
to pollution. Marine organisms consumed by man will be emphasized 
in the investigation. Such organisms would be useful as indicators of 
low level poliution of the marine environment. The organisms tested 
will be from experimentally polluted laboratory tanks, from selected 
natural sites both polluted and nonpolluted, and from unexposed 
controls. Tissue extracts will be screened for the presence of muta- 
genic compounds by means of the Ames Test and/or the fluctuation 
test. At the present time the principal investigator's laboratory has 
capability with the Ames Test and is developing capability with the 
fluctuation test. Experimental exposure and collection of feral organ- 
isms will be coordinated with investigations at the EPA Gulf Breeze 
Environmental Laboratory. 
Keywords: chemical efnuents; mutagens; biological accumulation; 
tissues; aquatic organisms; biological indicators; mutagen screening; 
water pollution; optimization. 

77559 Metabolism of Polyaromatic Hydrocarbons by Mixed 
Function ,Oxidases in Marine Organisms. Melius, P. (Auburn Univer- 
sity, Dept. of Chemistry, Auburn, AL, 36830). Project number: 
4787-4034. Contract: R8062 13-01. Supported by: Environmental 
Protection Agency, Gulf Breeze, F L  (USA). Environmental Re- 
iearch Lab. Funding: EPA-$50,000. 
Related energy source: oil and gas(100) R and D categories: Biological 

effects of pollutants in experimental systems. 
Mixed function oxidases will be induced in certain marine 

organisms and the resulting enzymes will be evaluated for mutageni- 
city. Attempts.will be-made to'determine.which component of the 
overall enzyme system is affected by the xenobiotic inducing sub- 

4 . ;  

stances. Separation of the metabolites wi1l.be carried out by chroma- 
. tographic procedures and these components will be tested for muta- . 

k$%?ki:-mlvcvcIic aromatic hydiocarbbns; metabolism; toxicity; 
aq;atic o r i a n i G ;  oxidases; mutagenesis; biochemical reaction kinei: 
ICS. * 

77560 Development of a Carcinogen Assay System utilizing Es- 
tuarine Fishes. Martin, B.J. (University of Southern Mississippi, 
Dept. of Biology, Hattiesburg, MS, 39401). Project number: 4787- 
QO35. Cantract: R806212-01. Supported by: Environmental Protec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA-$70,000. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. . 

The objective of this proposal is the procurement of funds 
needed to develop a carcinogen assay system that em loys estuarine 
fish maintained in a controlled environment. Fish wilfbe exposed to 
three different environmental pollutants known to be human carcino- 
gens. The total effect of the carcinogens will be studied. Effects on 
gross morphology will be observed and histological, cytochemical, 
biochemical, immunologic, and tissue culture techniques will be 
employed. An important goal will be the detection of preneoplastic 
,lesions that might be used as an early warning detection system for 
carcinogens in the aquatic environment. 
Keywords: carcinogens; bioassay; fishes; metabolism; biological indi- 
cators; neoplasms; aquatic ecosystems; pathological changes. 

77561 Compounds Produced from Petroleum Utilization on Se- 
lected Marine Invertebrates. Mix, M.C. (Oregon State University, 
Dept. of General Science, 126 Agricultural Hall, Corvallis, OR, 
97331). Project number: 4787-4036. Contract: R804427-01. Support- 
ed by: Environmental Protection Agency, Gulf Breeze, F L  (USA). 
Environmental Research Lab. Funding: EPA-$20,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives are: (1) to determine the concentration (body 
burdens) of selected environmental chemical carcinogens in eco- 
nomically-important mollusks and crustaceans from Oregon bays, 
estuaries and inshore areas; (2) to determine if there is a potential 
public health hazard to man from consuming shellfish harvested 
from Oregon bays, estuaries, and inshore areas; (3) to survey po ula- 
tions of bivalve mollusks, determine the incidence of neopktic 
diseases in these populations, and ascertain if there is any correlation 
between carcinogenic body burdens and the incidences of slich 
diseases; (4) to identify point sources of chemical carcinogens that 
are present in Oregon bays and estuaries utilized in this study; and 
(5) to determine rates of carcinogenic polycyclic aromatic hydrocar- 
bon uptake and elimination in  bivalve mollusks. Extensive prelimi- 
nary investigations have been conducted to determine which Oregon 
bays will be utilized .in the study, ?certain which shellfish species 
will be used, and locate sites at wh~ch  shellfish can be cont~nuously 
sampled. Bivalve mollusks from different habitats in the various bays 
are analyzed for the presence and amount of benzo(a)pyrene (BaP) 
monthly or bimonthly:Histological sections are prepared so that 
diagnoses can be made and neoplastic diseases, if present, can be 
identified. 
Keywords: invertebrates; aquatic organisms; body burdei; 
carcinogens; by-products; crustaceans; neoplasm< polycyclic aroma- 
tic hydrocarbons; benzopyrene; sampling; Oregon; health hazards. 

77562 Utilization of Mollusks for Monitoring, Surveillance, add 
Assessing the Public Health Significance of Polycyclic Aromatics. 
Mix, M.C. (Oregon State University, Dept. of General Science, 126 
Agricultural Hall, Corvallis, OR, 97331). Project number: 4787- 
4037. Contract: R806224-01. Supported by: Environmental Yrotec- 
tion Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA-$50,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objectives are: to measure baseline levels of PAH in 
indigenous bivalve mollusks; to demonstrate the practicality of moni- 
toring and surveillance studies utilizing bivalve mollusks as monitors 
of environmental PAH; to determine the prevalence of cellular 
proliferative disorders in shellfish that inhabit pristine waters and 
those from environments contaminated with PAH; to measure base- 
line levels of aryl hydrocarbon hydroxylase (AHH) in M. edulis and 
M. arenaria; to evaluate the feasibility of using AHH assays of 
bivalve mollusks as monitors for environmental contamination; to 
evaluate the effects of low levels of PAH on the Pollicipes poly- 
merus bioassay system; and to measure baseline levels of PAH in a 
variety of marine species from different Oregon bays. 
Keywords: molluscs; biological indicators; public health; polycyclic, 
aromatic hydrocarbons; health hazards; metabolism. 

77563 Marine Protozoan Microsomal Activation of Oil Pollut- 
ants to Mutagens. Lindmark, D.G.' (Rockefeller University, Bio- 
chemical Cytology Lab., 66th and York Avenue, New York, NY, 
10021). Project number: 4787-4038. Contract: R805364-02. Support- 
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ed by: Environmental Protection Agency, Gulf Breeze, F L  (USA$ 
Environmental Research Lab. Funding: EPA-$50,000. 7 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The project conslsts of the isolation and characterization of 
microsomes from various marine protozoa. Work will be done on a 
small scale under laboratory conditions. The research will be done in 
collaboration with Dr. Josef Schmidt-Collerus at the Denver Re- 
search Institute (Grant No. R805671) who will study biphenyl 
hydroxylase activity. The second phase of the project will conslst of 
parallel studies on the microsomes of marine algae. The purpose of 
the research is to predict the fate of selected compounds with 
mutagenic and pre-mutagenic activities. 
Keywords: protozoa; aquatic organisms; petroleum; mutagens; bio- 
logical effects; bench-scale experiments; biphenyl; hydroxylase; 
physiology; water pollution; oil spills; environmental impacts. 

77564 Investigation of Enzymatic Screening Tests for Mutagem 
in Environmental Pollutants. Schmidtcollerus, J. (University of 
Denver, School of Arts and Sciences, Department of Chemistry, 
2115 S. University Blvd., Denver, CO, 80210). Project number: 
4787-4039. Contract: R805671-01. Supported by: Environmental 
Protection Agency, Gulf Breeze, F L  (USA). Environmental Re- 
search Lab. Fundiog: EPA-%2O,WK). 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in ex erimental systems. 

The objective of tEis research is to study the feasibility of the 
in vitro activation of microsomal drug-metabolizing enzyme systems 
for the development of a rapid and senstive prescreening test for 
mutagenicity of synfuel-related environmental pollutants, their de- 
rivatives and their metabolic products as they may occur on land 
and in aquatic and marine environments. 
Keywords: mutagen screening; enzymes; in vitro; feasibility studies; 
drugs; metabolism; chemical eflluents; water pollution; land pollu- 
tion; air pollution; carcinogens; synthetic fuels; mutagenesis. 

77565 Development of Water Quality Criteria for Protection of 
Aquatic Life. Hansen, D.J. (EPA, Environmental Research Lab., 
Sabine Island, Gulf Breeze, FL, 32561). Project number: 4819-4062. 
Supported by: Environmental Protection Agency, Gulf Breeze, F L  
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This cooperative project between ORD laboratories at 
Duluth, Corvallis, Narragansett, and Gulf Breeze and OWP person- 
nel seeks to develop defensible water quality criteria for consent 
decree chemicals that will protect aquatic life. Establishement of 
water quality criteria requires that consistent defensible guidelines be 
developed, that literature be reviewed, that additional data be pro- 
duced, and that criteria and a suitable narrative be written. Public 
comments on this process are being used to insure that significant 
information is not overlooked. Initial gu~delines for developing 
water quality criteria have been written;published in the Federd 
Register, and comments received. Criteria have been written for 
consent decree chemicals where data allow. These criteria are being 

ublished for comment. k eywords: water quality; standards; aquatic organisms; biological 
models; chemical effluents. 

77566 Water Quality and Mangrove Ecosystem Dynamics. Sne- 
daker, S.C. (Univ. of Miami, 4600 Rickenbacker Cswy., Miami, FL, 
33149). Project number: 4819-4084. Contract: R803340. Supported 
by: Environmental Protection Agency, Gulf Breeze, F L  (USA). 
Environmental Research Lab. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objectives are to define the empirical relationship that 
exists between water quality and mangrove ecosystem dynamics and 
to evaluate that relationship as a two-way interaction. How do 
mangroves, through their normal functioning, influence the quality 
of water. In this field study, the literature was reviewed and used to 
develop a hypothetical relationship between water quality and man- 
grove dynamics. Pollutants such as heavy metals and pesticides were 
considered as were freshwater and tidal inflow and outflow. Uptake 
of pollutants was measured as were total leaf fall, seed fall, wood 
fall, and litter production. The first draft of the final report has been 
received and edited. A systems model based on field data was 
included. Mangroves do not accumulate appreciable amounts of 
heavy metals, DDT, DDE, DDD, PCB, Diedren, or Mirex. 
Keywords: water quality; terrestrial ecosystems; trees; nutrients; root 
absorption; pesticides; metals; uptake; biological models. 

77567 Analysis of Haloform Compounds and Precursors from 
Seawater Chlorination. Crane, A. (EPA, Bears Bluff Field Station, 
P.O. Box 368, Johns Island, SC, 29455). Project number: 4819-4150. 
Supported by: Environmental Protection Agency, Gulf Breeze, F L  
(USA). Environmental Research Lab. Funding: EPA. 
Related energy source: general sc1ence(100) R and D categories: 
Environmental effects assessment. 

The objective is to determine identification, rates of forma- 
tion, and tissue levels of haloform compounds resulting from chlorin- 
ation of natural estuarine and marine waters. Interactions of natural 
organic constituents and the conditions of compound formation are 
considered as well. The approach will be to: chlorinate natural and 
prepared samples of marine waters, manipulating the known and 
unidentified organic constituents; and determine microorganism 
levels of haloform by-products by liquid extraction and gas chroma- 
tography. Influence upon rates of three haloform by-products by 
presence of marine algae, or metabolic algal by-products, has been 
analyzed and target algal metabolites have been selected for testing 
to determine proportion of haloform that these products influence. 
One manuscript is in review. 
Keywords: chlorination; seawater; halogen compounds; organic com- 
pounds; microorganisms; extraction; gas chromatography; algae; en- 
vironmental effects; ecological concentration; aquatic ecosystems; 
water quality. 

77568 Effects of Drilling Mud on Marine Organisms. Glassen, 
R.C. (Florida State Univ., Tallahassee, FL, 32306). Project number: 
483  1-4026. Contract: R806130-01. Supported by: Environmental 
Protection Agency, Gulf Breeze, F L  (USA). Environmental Re- 
search Lab. Funding: EPA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objectives are to develop and apply methods to deter- 
mine environmental effects of offshore oil and gas exploration on 
marine orgahisms. This is done by determining effects that result 
from exposure of marine organisms to drilling muds and their 
components. Preliminary research has been completed on methods 
development to assess the impact of offshore oil and gas exploration 
on marine organisms. 
Keywords. drilling fluids; toxicity; aquatic ecosystems; petroleum 
industry; natural gas industry; hydrocarbons; exploration; offshore 
sites; marine surveys. 

77569 Effects of Drilling Fluids and Oil in Corals Occupying 
Hard-Bank Communities. Bright, T.J. (Texas A and M Research 
Foundation, College Station, TX, 77843). Project number: 4831- 
4028. Contrack R805441. Supported by: Environmental Protection 
Agency, Gulf Breeze, F L  (USA). Environmental Research Lab. 
Funding: EPA-$2,000. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

An experimental design is proposed in which the behavioral 
and physiological reactions of scleractinian corals indigenous to hard 
bank communities in the Gulf of Mexico are determined in response 
to chronic low levels of drilling fluid components, shale oil products, 
and carcinogens. The design incorporates time-lapse-macrophoto- 
graphic and respirometric techniques to measure the response pa- 
rameters. The corals shall be exposed to the contaminants in flow- 
through aquaria on board a platform twelve miles offshore of 
Panama City. Controls will include parallel observations of corals 
exposed to uncontaminated sea water in identical flow-through 
aquaria, and of corals transplanted to the side of the platform at a 
depth similar to that from which they were collected. 
Keywords: corals; tolerance; drilling fluids; biological effects; toxic- 
ity; physiology; gulf of mexico; shale oil fractions; shale oil; environ- 
mental transport; risk assessment. 

79000 Methods Development for Assessing Economic Benefits of 
Water Pollution Control. Kneese, A.V. (Resources for the Future, 
Inc., 1755 Massachusetts Ave. NW, Washington, DC, 20036). Proj- 
ect number: X775A-001. Contract: R806906-01. Supported by: Envi- 
ronmental Protection Agency, Washington, DC (USA). Office of' 
Health and Ecological Effects. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Methodology will be developed for assessing the economic 
benefits of water pollution control and providing estimates of these 
benefits on a national basis. Specific objectives are to: (1) review and 
evaluate existing methods for, and applications of methods for, 
valuing water quality improvements; (2) develop improved models 
for benefits estimation and to improve the methods and techniques 
for implementing them; and (3) exploit existing data sets and, where 
appropriate, collect new data for empirical testing and estimation 
using the new methods. The research will concentrate primarily on 
benefits of national significance. 
Keywords: water pollution control; economic impact; technology 
assessment; recreational areas; aesthetics; cost benefit analysis. 

79001 Methods Development for Assessing Air Pollution Control 
Benefits. Adams, R.M. (Univ. of Wyoming, P.O. Box 3435, Universi- 
ty Station, Laramie, WY, 82070). Project number: X775A-002. Con- 
tract: R806972-01. Supported by: Environmental Protection Agency, 
Washington, DC (USA). Offi,ce of Health and Ecological Effects. 
Funding: EPA. 
Related energy source: CoaI(100) R'and D categories: Ecological 
effects of pollutants or physical'disturbances. 
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Assessment methodology of the economic benefits of air 
pollution will be improved with the following specific objectives: (1) 
the valuation of atmospheric visibility in the national parklands of 
the Rocky Mountain region; (2) the desi n of economic methodolo- 
gies for assessing the benefits of contro$inling acid precipitation and 
the provision of preliminary indications of the benefits of control; (3) 
an assessment of the benefits of air pollution control in the San 
Francisco Bay area; and (4) the design of economic methodologies 
for assessing the benefits of reducing soiling and materials decay 
from particulate air pollution. 
Keywords: air pollution control; rocky mountain region; air quality; 
visibility; acid rain; control; economic impact. 

79002 Laboratory and Field Trial Evaluation of the Cost Effec- 
tiveness of Two Types of Personal Ultraviolet B Dosimeters. Sober, 
A.J.; Fitzpatrick, J.B.; Anderson, R.R. (Massachusetts General Hos- 
pital, 32 Fruit Street, Boston, MA, 02114). Project number: X787- 
004. Contract: R807222-01. Supported by: Environmental Protection 
Agency, Washington, DC (USA). Office of Health and Ecological 
Effects. Funding: EPA. 
Related energy source: solar(100) R and D categories: Pollutant 
monitoring. 

The objectives are to: (1) determine the fraction of incident 
uv-B received during normal lifestyle activities; (2) determine the 
optimum type of personal exposure device; (3) develop a film type 
exposure meter; and (4) calibrate an electronic dosimeter. The elec- 
tronic and film type exposure meters will be compared in the 
laboratory for response characteristics and on volunteers for effec- 
tiveness in field use. The relative precision, accuracy, and cost of the 
two types of exposure meters will be considered in arriving at a 
choice for large field surveys. 
Keywords: cost; efficiency; ultraviolet radiation; measuring instru- 
ments; comparative evaluations; calibration; design; photographic 
film dosemeters; dosemeters. 

79003 Symposium on Health Aspects of Nonionizing Radiation. 
Shils, M.E. (New York Academy of Sciences, 2 E. 63rd St., New 
York, NY, 10021). Project number: X817A-001. Contract: R806710- 
01. Supported by: Environmental Protection Agency, Washington, 
D C  (USA). Office of Health and Ecological Effects. Funding: EPA. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

Physical aspects of microwave radiation in relation to man, 
biomedical aspects of microwave radiation, public issues, epidemio- 
l ~ g y ,  and clinical applications will be explored through a sympo- 
sium. 
Keywords: health hazards; microwave radiation; epidemiology. 

79004 Impact of Stratospheric Ozone Depletion upon Tropo- 
spheric Ultraviolet, Photochemistry and Smog. Green, A.E. (Univ. of 
Florida, Gainesville, FL, 32601). Project number: X861A-001. Con- 
tract: RR06373-01. Suppnrted hy: Environmental Protection Agency, 
Washington, D C  (USA). Office of Health and Ecological .Effects. 
Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective is to attempt to determine if depletion of 
stratospheric ozone (03) increases ultraviolet radiation at the earth's 
surface and to then examine possible impacts on skin cancer, plant 
yields, and photochemical smog. This will be done by undertaking 
radiative transfer calculations and modeling studies of 03 depletion 
impact on tropospheric uv radiation and photolysis rates and calcu- 
lating photochemical models of the effect of enhanced uv radiation 
and photolysis rates on tropospheric photochemistry and smog for- 
mation. The investigators and others have previously done prelimi- 
nary calculations leading to the hypothesis that there will be impact 
of 03 depletion on uv, photolysis, and smog formation. 
Keywords: ozone; stratosphere; troposphere; ultraviolet radiation; 
photochemistry; atmospheric chemistry; smog; skin; carcinomas; 
plants; productivity; mathematical models; environmental impacts; 
biological radiation effects. 

79005 Integrated Assessment of Stratospheric Ozone Protection. 
Ruff, R. (SRI International, 300 Ravenswood Ave., Menlo Park, 
CA, 94025). Project number: X861A-002. Contract: 68-02-3939. Sup- 
ported by: Environmental Protection Agency, Washington, D C  
(USA). Office of Health and Ecological Effects. Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Regulatory decision-making models to protect stratospheric 
ozone will be optimized to better identify research priorities where 
there are many data gaps and uncertainties. A first generation model 
has been developed and tests have indicated areas for improvement. 
Keywords: stratosphere; ozone; ecological concentration; control; 
research programs; planning; decision making. 

79006 State of Knowledge Report on Stratospheric Ozone. 
Tukey, A. (National Academy of Sciences, 2101 Constitution Ave. 
NW, Washington, DC, 20037). Project number: X861A-003. Con- 

tract: 68-01-4607. Supported by: Environmental Protection Agency, 
Washington, DC (USA). Office of Health and Ecological Effects. 
Funding: EPA. 
 elated energy source: Coal(50); oil and gas(5O) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objective is to identify causes, effects, and possible meth- 
ods of controlling human causes of stratospheric ozone depletion. 
The approach is to: review existing reports and data; evaluate 
uncertainties; provide estimates of both benefits and costs of options 
for controlling stratospheric ozone depletion; and indicate expected 
results of additional research. Results to date include collecting of 
reports and data, hearing reports from selected investigators, and 
partial drafting of materials for the required report. 
Keywords: ozone; stratosphere; pollution sources; man; reviews; air 
pollution; cost. 

79007 Benefit-Cost Analysis for Regulation of Damage to the 
Ozone Shield. Cumberland, J.H. (Univ. of Maryland, College Park, 
MD, 20742). Project number: X861A-004. Contract: R80697301. Sup- 
ported by: Environmental Protection Agency, Washington, D C  
(USA). Office of Health and Ecological Effects. Funding: EPA. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

Benefit-cost analyses models will be optimized for strato- 
spheric ozone depletion by considering health effects on .future 
generations, potenital irreversible effects, varying economic growth 
rates in different areas, and time. 
Keywords: cost benefit analysis; ozone; stratosphere; ecological con- 
centration; control. 

79008 Assessment of the Impact of Increased Solar Ultraviolet 
Radiation upon Primary Producers. Worrest, R.C. (Oregon State 
Univ., 126 Agricultural Hall, Corvallis, OR, 97331). Project number: 
X864A-001. Contract: R806490-01. Supported by: Environmental 
Protection Agency, Washington, DC (USA). Office of Health and 
Ecological Effects. Funding: EPA. 
Related energy source: conservation(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

Data will be obtained under natural light conditions which 
will permit assessment of the potential impact upon the phytoplank- 
ton component of a marine ecosystems due to increased levels of uv- 
b radiation. Seminatural ecosystems will be established within a 
greenhouse and supplied with a common, continuous flow of 
seawater. Daily exposure to natural long wavelength ultraviolet and 
visible radiation will be supplemented by a controllable exposure to 
uv-b radiation emitted by a fluorescent sunlamp/filter system. The 
daily exposure to sunlight will provide natural levels of photoreacti- 
vating radiation. Community productivity, biomass, concentrations 
of photosynthetic pigments and community composition will be 
analyzed. This project should provide some of the first data on the 
impact of increased levels of uv-b on aquatic ecosystems under 
seminatural conditions. 
Keywords: solar flux; ultraviolet radiation; photosynthesis; seawater; 
visible radiation; aquatic ecosystems; environmental effects. 

79009 Effects of a 50% Increase Above Ambient of uv-b Radi- 
ation Viability, Growth, and Productivity of Field Grown Soybeans 
and Barley. Karlander, E.P. (Univ. of Maryland, College Park, MD, 
20742). Project number: X864A-002. Contract: R806312-01. Support- 
ed by: Environmental Protection Agency, Washington, DC (USA). 
Office of Health and Ecological Effects. Funding: EPA. 
Related energy source: solar(50); conservation(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

Effects of enhanced uv-b radiation on the growth, productiv- 
ity and viability of field-grown, double-cropped soybeans and barley 
will be measured. A uv-b irradiation system will be constructed that: 
(a) simulates natural uv-b radiation more closely than any in use to 
date; @) includes a continuous monitoring of uv-b radiation intensity; 
and (c) controls the added uv-b radiation at a specific percentage 
above ambient at all times. Three plots will be used: a plot irradiated 
with uv-b enhanced; a plot not irradiated with enhanced uv-b but 
with all the experimental structures; and a neutral control plot. 
These plots will be observed weekly. Measurements will include 
stand counts branching, internode length and diameter, tillering, leaf 
area and color, flower initiation and maturation, seed yield and 
viability, straw yield, and nitrogen fixing capacity of soybean-rhizo- 
bium root nodules. 
Keywords: ultraviolet radiation; biological effects; crops; soybeans; 
barley; plant growth. 

79010 Calibration and Measurement Technique Development for 
uv-Radiometry. Kostkowski, H.J. (National Bureau of Standards, 
Washington, DC, 20228). Project number: X864A-004. Contract: 
X864A-004. Supported by: Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Health and Ecological Effects. Fund- 
ing: EPA. 
Related energy source: solar(100) R and D categories: Pollutant 
measurements technology. 
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Improved techniques are described for determining the re- 
sponsivity fuhction for double monochromators in the 290 to ,320 
nanometer (nm) range for measuring terrestrial irradiance from 
direct sunlight, with estimated uncertainty not exceeding 5%. High 
wavelength accuracy spectroradiometer and laser systems, including 
a tunable ring dye laser for maximizing the cw power available in 
the 290 to 320 nm region of the uv spectral irradiation measure- 
ments, will be designed and procured. A high-precision and accura- 
cy uv radiometrycenter will be set up and operated. 
Keywords: sun; measuring methods; measuring instruments; visible 
radiation; ultraviolet radiation; monochromators; design; fabrication; 
accuracy. . . 

85000 Boiler Stoker Field Test Program. Harvey, W. (Depart- 
ment of Energy, Germantown, MD, 20767). Project number: V829- 
02. Contract: D9-E681-F2. Supported by: Environmental Protection 
Agency, Washington, D C  (USA). Office of Environmental Engi- 
neering and Technology. Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The objective is to design, build, and operate a 100,000-lbhr 
coal-fired fluidized bed boiler. Focus is on locating 6 candidate units 
for performing detailed tests to determine the effect on performance 
and emissions of changes in coal analysis and sizing, degree of fly ash 
re-injection, overfire air admission, and ash handling. 

" Keywords: boilers; stokers; field tests; fluidized-bed combustors; coal; 
fly ash; waste management; air; pilot plants; construction; operation; 
combustion; sulfur compounds; nitrogen compounds; air pollution 
control; air quality; reinjection. 

85001 Integrated Assessment: Economic and Social Consequences 
of Coal and Oil Shale Development. Barse, J.; Bender, L. (Montana 
State Univ., 14th and Independence Avenue SW. Washington, DC, 
20460). Project number: V624C-058. Contract: D9-E766-EG. S u p  
ported by: Environmental Protection Agency, Washington, D C  
(USA). Office of Environmental Engineering and Technology. 
Funding: EPA. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Pollutant measurements technology. 

Related capabilities were developed: (1) to analyze the effects 
of public policy decisions on the regional distribution of coal mining, 
transportation, and utilization; and (2) to protect local socioeconom- 
ic impacts of energy developments in the rural west. The approach is 
to: (1) construct and operate an interregional coal analysis model 
(linear program) to assess the effects on agriculture and resources of 
all alternative policies toward coal mining and coal use; and (2) 
develop economic modeling capabilities to analyze the socioeconom- 
ic and fiscal effects of rapid, coal-related growth on sparsely settled 
rural communities in the west. 
Keywords: coal mining; rural areas; socio-economic factors; regional 
analysis; mathematical models; agriculture; oil shale industry; energy 
source development. 
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100000 Filter Fire Research. Alvares, N.J. (Lawrence Livermore 
Laboratory, Box 808, Livermore, CA, 94550). Project number: 
600007. Contract: W-7405-ENG-48. Supported by: Department of 
Energy, Washington, DC (USA). Office of Environmental Compli- 
ance and Overview. Funding: DOE-$200,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

This project is direcfed towards devising efficient means for 
protecting HEPA (high-efficiency pariticulate air) filters and associ- 
ated ductwork systems from the effects of heat and smoke particu- 
lates from fires. Excess heat will cause the filter to leak; smoke 
particles will plug the filter. Either can cause the release of toxic or 
radioactive materials into the atmosphere since the filters are used to 
trap particulate matter which may escape from the work areas. 
Employing a full scale fire test compartment, fires are set using 
various furnishings simulating actual fuel- and smoke-generating 
loadings, and their effects on heat damage and filter plugging deter- 
mined. Heat abatement and smoke-scrubbing techniques are studied 
and evaluated for their technical and cost effectiveness. Included in 
the studies is work aimed at mitigating the effects of a fire in one 
work area as related to a common exhaust plenum system serving 
several work areas. 
Keywords: air filters; smokes; fires; efficiency; performance testing; 
damage; plugging; leaks. 

100001 Natural Phenomena Hazards. Murray, R. (Lawrence 
Livermore Laboratory, P.O. Box 808, L-90, Livermore, CA, 94550). 
Project number: 600022. Contract: W-7405-ENG-48. Supported by: 
Department of Energy, Washington, DC (USA). Office of Environ- 
mental Compliance and Overview. Funding: DOE-$100,000. 

Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

Design guidelines are needed to provide safe design of DOE 
facilities against potential seismic and tornado/extreme wind haz- 
ards. This study will assist DOE to develop these design guideline: 
appropriate for both existing and'new facilities being evaluated. Thc 
approach is to: (I) obtain and review all available seismic/tornado 
related information for each DOE site included in the project; (2) 
determine where potential problems exist; (3) develop seismic, torna- 
do/extreme wind hazard models foi'each site and guidelines for their 
use; and (4) use these hazard models to unifo&ly assess current 
criteria at each site. A draft report covering the Phase I portion of 
the project has been submitted to DOE headquarters for comment. 
A seismic and tornado/extreme wind hazard model report will 
eventually be produced for each DOE site included in the project. 
Keywords: energy facilities; design; seismic effects; tornadoes; safety; 
wind; damage; safety; risk assessment; mathematical models. 

100002 Respirator Studies. Douglas, D. (Los Alamos Scientific 
Laboratory, Industrial Hygiene Group, Group H-5, MS-986, Los 
Alamos, NM, 87545). Project number: 600014. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Environmental 
Compliance and Overview. Funding: DOE-$120,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Health protection, safety, and industrial hygiene. 

At the request of DOE-DOES, respiratory protective equip- 
ment will be evaluated, its efficiency will be determined, and the 
continued use or suspension of the equipment will be recommended. 
The effects of respirators on human physiology during respirator use 
will be determined. DOE-contractor equipment will be reviewed 
and tested and persons wearing respirators will be physiologically 
monitored. 
Keywords: respirators; protective clothing; air; inhalation; respiratory 
system; efficiency; physiology; personnel; biological effects; lungs. 

100003 Air Sampling Program. Tillery, M.I. (Los Alamos Scien- 
tific Laboratory, P.O. Box 1663, Los Alamos, NM, 87545). Project 
number: 600015. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Environmental Compliance and Overview. 
Funding: DOE-$ I 15,000. 
Related energy source: Coal(75); oil shale(25) R and D categories: 
Pollutant monitoring. 

The objectives are: to evaluate air sampling procedures uti- 
lized to measure airborne concentrations in work areas; to develop 
air sampling strategies that provide the best estimate of worker 
exposure at a reasonable cost; to develop sampling procedures for 
plutonium that provide estimates of particle size; and to develop a 
course in air sampling methods for persons responsible for ensuring 
healthful work environments in DOE facilities. The approach will be 
to: determine correlations between air sampling data and bioassy 
data; evaluate current air sampling procedures; determine validity of 
current procedures for determination of inhalation hazards; and 
develop and evaluate air sampling instruments for determination of 
particle size and solubility. Air sampling strategies for energy con- 
version and processing pilot plants will also be determined. 
Keywords: aerosols; sampling; health hazards; plutonium; bioassay; 
correlations; particle size; samplers; design; safety; gaseous wastes. 

100004 Ventilation Systems Analysis. Gregory, W.S. (Los 
Alamos Scientific Laboratory, Group WX-8, MS-928, P.O. Box 
1663, Los Alamos, NM, 87545). Project number: 600019. Contract: 
W-7405-ENG-36. Supported by: Department of Energy, Washington, 
DC (USA). Office of Environmental Compliance and Overview. 
Funding: DOE-$140,000. 
Related energy source: Coal(20); nuclear fission(20); nuclear 
fusion(60) R and D categories: Pollutant monitoring. 

The objective of this program is to develop the capability to 
predict airflows and pressures within facilities subjected to internal 
explosions. This program will have particular applicability to nucle- 
ar fuel cycle facilities but can also be applied to other facilities such 
as synthetic fuel plants. The program will place emphasis on facility 
ventilation systems but will also be applicable to other airflow 
pathways within structures. Explosion flow regimes have a wide 
range of characteristics. Explosion processes can vary from slow 
combustion (deflagration) to extremely fast energy releases (detona- 
tion). The flow regimes range from low-pressure, low-velocity im- 
pulses similar to those caused by tornadoes to high-pressure shock 
waves. This program will be capable of handling all slow conditions 
associated with explosions. The program will capitalize upon the 
capabilities of the digital computer program TVENT developed to 
predict airflows and pressures within facilities during tornado condi- 
tions. The input and output routines that were structured to bc 
familiar to heating and ventilating engineers, designers, and analyst! 
will be retained. The program will be highly portable (that is, it will 
fit on many types of computers). TVENT has already been imple- 
mented on 15 different computers. The change in the basic program 
TVENT will involve reformulation of the fluid dynamic equations 
to accommodate flow regimes associated with explosions. 
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Keywords: nuclear facilities; nuclear power plants; air cleaning sys- ,associated with the geothermal program. A literature review will be 
tems; ventilation systems; performance; tornadoes. f)Skcomplished to compile the existing standards, guidelines, or regu- 

100005 Contamination Limits for Property. Healy, J.W. (Los 
Alamos Scientific Laboratory, Los Alamos, NM, 87545). Project 
number: 600088. Contract: W-7405-ENG-36. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Environmental 
Compliance and Overview. Funding: DOE-$75,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objective is to derive methods for obtaining rational 
limits for radioactive contamination on or in property to be disposed 
of to the public. Information available in literature is used to study 
individual problems and, where feasible, propose criteria. Current 
studies are aimed.at producing limits for uranium and thorium in 
soils. 
Keywords: soils; uranium; thorium; contamination; maximum permis- 
sible activity. 

100006 Handbook on Effluent Monitoring. Corley, J.P. (Battelle 
Pacific Northwest Lab., P.O. Box 999, Richland, WA, 99352). 
Project number: 600029. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Environ- 
mental Compliance and Overview. Funding: DOE-$50,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objective is to provide recommended methods and pro- 
cedures for greater comparability among DOE contractor environ- 
mental and effluent radiological surveillance programs and reporting 
systems. Based on studies of current practices at DOE facilities and 
published standards, Battelle-Northwest will delineate areas where 
additional technical guidance for environmental and effluent moni- 
toring should be developed. Recommended standard methodology 
for routine surveillance requirements will be selected,,with expected 
performance criteria, relative advantages and limitations, and accept- 
able alternatives where applicable, on the basis of literature surveys, 
internal experience, workshops, and reviews by knowledgeable tech- 
nical specialists. Draft versions of the resulting handbooks will be 
circulated under DOE-DOES auspices for comments and revised as 
agreed upon with DOES staff. Professional staff will be made 
available as may be agreed to assist with interpretation and imple- 
mentation at DOE facilities. 
Keywords: radiation monitoring; manuals; radioactivity; nuclear 
facilities. 

100007 Assessment of Criticality Safety. Clayton. (Battelle Pacif- 
ic Northwest Lab., P.O. Box 999, Richland, WA, 99352). Project 
number: 60002 1. Contract: EY-76-C-06- 1830. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Environmental 
Compliaccce and Overview. Funding: DOE-$45,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objective is to develop and apply a systematic method to 
analyze the criticality safety programs in DOE facilities. All of the 
DOE contractors who maintain a criticality safety program will be 
surveyed. The survey will be conducted through site visits in which 
the individual characteristics of the different criticality safety pro- - 
grams will be determined and a compilation of their operating 
experience made. A preliminary fault tree will be developed and 
utilized to prepare questions for the criicality safety survey. 
Keywords: crcticality; safety standards; nuclear facilities; systems 
analysis; technology assessment. 

100008 EH and S Standard for Geothermal Energy. Martin, J.B. 
Battelle Pacific Northwest Lab., P.O. Box 999, Richland, WA, 4 9352). Project number: 600075. Contract: EY-76-C-06-1830. Support- 

ed by: Department of Energy, Washington, D C  (USA). Office of 
Environmental Compliance and Overview. Funding: DOE-$125,000. 
Related energy source: geothermal(100) R and D categories: Pollutant 
monitoring. 

Geothermal energy development for electric power may be 
divided into four phases: geophysical exploration, drilling explora- 
tion, testing and development of the geothermal field, and power 
plant construction and operation. Direct utilization of geothermal 
resources are also .being developed. The geophysical exploration 
phase involves a variety of site evaluation studies in which the 
environmental health and safety impacts are relatively small or nil. 
The drilling exploration and field testing and development areas 
have many safety and environmental health aspects. The develop- 
mental stages have created some new technology and required 
modification of existing technology, especially in well drilling oper- 
ations. The power plant construction and operation phase is covered 
largely by existing standards that have been developed for nuclear 
and fossil fueled power plants. This proposed research will identify 
existing problems and make recommendations for new standards to 
be applied to geothermal energy development. While many of the 
major problem areas have been rebognized, a risk tree type analysis, 
such as MORT (Management Oversight Risk Tree), will be utilized 
to assure the identification of all s~gn~ficant problems which may be 

: lationithat may be applicable to geothermal energy. 
Keywords: geotheGal exploration; geothermal resources; resource 
develo~ment: well drilling: safety standards; environmental impacts; 
health hazards; site selecti;dn. ' 

100009 Energy Quality and Reliability Assurance Program Devel- 
opment. Witt, J. (Arinc Research Corp., Annapolis, MD). Project 
number: 600236. Supported by: Department of Energy, Washington, 
D C  (USA). Office .of Environmental Compliance and Overview. 
Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 
Keywords: technology assessment; quality assurance. 

1000.1 1 Environmental Monitoring Data Systems. Duffey, L. (EG 
and G Idaho, Inc., Idaho Falls, ID). Project number: 600234. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Environmental Compliance and Overview. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The environmental monitoring data system task involves the 
, use of computerized data base systems to compile and present data 

on effluent releases and environmental monitoring at major DOE 
contractor sites. The Effluent Information System (EIS) and Onsite 
Discharge Information System (ODIS) collect, tabulate, and summa- 
rize air and liquid radioactive effluent releases. Sites currently report 
on an annual basis. The Nonradiological Effluent Information 
System (NREIS) and Environmental Data System (EDS) are cur- 
rently under development. These systems will be used to assist DOE, 
site, and safety groups in determining compliance with local, state, 
and federal regulatory requirements. 
Keywords: environment; monitoring; data acquisition systems; radio- 
active effluents; air pollution; radiation monitoring; chemical ef- 
fluents. 

100012 Quality and Reliability Assurance Program Plan. Trauth, 
C.A. (Sandia Labs., Albuquerque, NM, 87115). Project number: 
600149. Supported by: Department of Energy, Washington, D C  
(USA). Office of Environmental Compliance and Overview. Fund- 
ing: DOE. 
Related energy source: Coal(@); oil and gas(l0); oil shale(l0); 
solar(l0): geothermal(l0): hydroelectric(l0); conservation(l0) R and . . 

D categories: ~ol lu tani  moniioring. 
Sandia Laboratories will provide study and engineering sup- 

port in developing a comprehensive, cohesive program plan which 
will afford policy direction, from headquarters level, in the fields of 
quality assurance, reliability, and human factors relative to non- 
nuclear programs under cognizance of DOE. The program will 
place emphasis on assuring the health and safety of DOE contractor 
personnel and the general public, and on protection of property, 
faciliites, equipment, and environment. 
Keywords: safety engineering; quality assurance; reliability; energy 
facilities; us doe; equipment protection devices; human populations; 
health hazards; sandia laboratories. 

100014 Nuclear Safety Standards Project. Brynda, W. (Brookha- 
ven National Lab., Upton, NY, 11973). Project number: 600026. 
Contract: EY-76-C-02-0016. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Environmental Compliance and 
Overview. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objective of this project is to provide guidance in the 
design of new reactors or modifications o f  existing reactors by 
identifying the applicability of existing reactor standards, codes, and 
guides for DOE reactor facilities. In recognition of the diversity of 
the type and purpose of the DOE-owned reactors, they have been 
grouped into six categories; each category having generally similar 
design and operating characteristics. A design guide is developed for 
each reactor category that identifies and provides guidance in the 
application of standards and codes to the major areas of reactor 
safety and design. The major areas of reactor safety addressed by the 
design guide includes: siting, design, construction, decommissioning, 
modification, operation, maintenance, and quality assurance. 
Keywords: reactors; modifications; standards; reactor safety; design. 

100015 Emergency Technology. Chester, C.V. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, TN, 37830). Project number: 600097. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Environmental Compliance and 
Overview. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene 

The overall effort of this program is directed toward protect- 
ing the population from the whole spectrum of potentially harmful 
manifestations ot' nuclear energy. Emphasis is on anticipation of need 
by cognizant governmental agencies for information on potential 
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threats years.before the problem becomes a public issue, thus provid- 
' ing timely and;reliable information to the user agencies and the 
public. Past efforts have anticipated the need for and supplied timely 
data on Soviet civil defense, feasibility and blast resistance of expedi- 

. ent shelters, effects of nuclear weapons on nuclear reactors, and 
comparison of terrorist use of chemical, biological, and radiological 
agents. Most important developments include development of a 
field-tested technology by which average Americans, in two or three 
days, can protect themselves and their families from nuclear war by 
using their own resources of material, tools, and labor. 
Keywords: nuclear weapons: nuclear explosions; blast effects; civil 
defense; human populations; fallout shelters;,nuclear power plants; 
safety. 

100016 ARAC Operations. Dickerson. (Lawrence Livermore 
Lab., P.O. Box 5507, Livermore, CA, 94550). Project number: 
600031. Contract: W-7405-ENG-48. Supported by: Department of 
Energy, Washington, DC (USA). Office-of Environmental Compli- 
ance and Overview. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

ARAC is a computerized data communication and calcula- 
tional system for rapidly estimating movement and concentration of 
toxic materials released into.the atmosphere. The system was devel- 

:oped by Lawrence Livermore Laboratory for DOE primarily to 
'assess the consequences of an accidental release of radioactive or 
other toxic materials that may occur at DOE testing, research or 
proauction' facilities. In addition, this service is available for assess- 
ments pertaining to nuclear weapon accidents, threats of radioactive 
material ,dispersal, and foreign nuclear weapons tests. The basis for 
the ARAC advisories are numerical models (MATHEW and 
ADPIC) that calculate transport, diffusion and deposition of pollut- 
ants based on the nature of the released material, the to ography of 
the local site, and local and regional meteorologicaP conditions 

.related to the site. Other models vary in complexity from the simple 
Gaussian diffusion approximation to a trajectory diffusion model. A 
data communication and acquisition network provides the numerical 
models with meteorological input data from the site and from the 
surrounding region. The regional data are received from the Air 
Force Global Weather Central (AFGWC), Offutt Air Force Base, 
Nebraska, via a computer to compute data link. Advisories are 
transmitted back to the site and displayed locally for use by person- 
nel involved in the total assessment process. 
Keywords: toxic materials; air pollution; radioactive aerosols; radi- 
ation accidents; data acquisition systems; radionuclide migration; 
radionuclide kinetics. . 

100019 Technical Safety Assessments. Stratton. (Los Alarnos Sci- 
entific Lab., Los Alamos, NM, 87545). Project number: 600148. 
Contract: W-7405-ENG-36. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Environmental Compliance and 
Overview. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

, The Los Alamos Scientific Laboratory proposes that it pro- 
vide a continuing technical safety service for DOE headquarters and 
field organizations by performing technical safety assessments of 
selected environmental, safety, and health aspects of various pro- 
grams and projects. These tasks would involve travel to the facility 
in uestion, inspection of the facility or portion thereof, discussions 
wi& appropriate personnel, study of reference documents and final- 
ly, preparation of reports. Completion of reports might require 
discussion, study and computer computations within LASL subse- 
quent to inspection of the facility. 
Keywords: reactor safety; research reactors; modifications; reactor 
components; reactor operation; risk assessment. 

100020 Fusion Fire Protection Research. Alvarez, N. (Lawrence 
Livermore Lab., Livermore, CA). Project number: 600082. Support- 
ed by: Department of Energy, Washington, DC (USA). Ofice of 
Environmental Compliance and Overview. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The main goal of this program is to insure that fire protection 
measures for fusion energy experiments (FEE) evolve concurrently 
with the complexity of FEE. The requirement for fire protection for 
F E E  and thermonuclear power reactors (TPR) assumes adequate 
knowledge of the normal operation of the FEE so that the fault 
modes introduced by unwanted fire can be effectively prevented or 
protected against. For this reason, the first year's programinatic 
effort is designed to qualitatively study the operation of selected 
FEE, to identify current experimental procedures, and to identify 
potential fire-related faults. In subsequent years, confirmed fire haz- 
ards and res'ultant fault modes will be separated so that rational fire 
protection and fire protection strategies can be identified and tested 
and so that research into unique modes of materials control, detec-. 
tion, and suppression can be conducted. Formulation of flexible 
guidelines for maferials control and integrated detector/suppression 
systems for generic FEE and TPR, along with the development of 

unique concepts of detection and suppression will constitute the 
major product of this rogram. 
Keywords: thermonucrear reactors; fire hazards; thtium; safety; 'fail- 
ures; accidents. . 

100021 Technical Guidelines/Personnel Dosimetry Calibration. 
Bartlett. (Battelle Pacific Northwest Labs., Richland, WA). Project 
number: 600134. Supported by: Department of Energy, Washington, 
DC (USA). Office of Environmental Compliance and Overview. 
Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

A technical document will be developed to provide guidance 
.in establishing personnel-dosimetry calibration procedures for DOE 
and DOE contractors. A data base for evaluating the calibration, 
design, and performance of dosimeters used at DOE facilities will be 
developed and dosimeter performance criteria will be recommended. 
The Health Physics Society Standards Committee's proposed stand- 
ard on personnel-dosimetry performance criteria will be. used in 
establishing techniques, but the sco e of the project will not ,be 
limited by these recommendations. d e  project as ~n templa ted  will 
be carried out in three phases. In the first phase optimum calibration 
techniques will be developed. In the second phase a data base 
concerning dosimeter performanr~ at various DOE facilities will be 
established. In the third phase a manual of calibration techniques will 
be written. The purpose of the study will be to evaluate the suggest- 
ed protocol In the HPSSC standard to augment these recommenda- 
tions as necessary, and to develop procedures for which there is no . . 
guidance. . 
Keywords: dosimetry; calibration; manuals; us doe; dose- 
meters; performance; design. 

100023 DOE High Explosive Safety Manual. (Department of 
Energy, Forrestal Building, Washington, DC). Project number: 
600178. Supported by: Department of Energy, Washington, D C  
(USA). Office of Environmental Compliance and Overview. Fund- 
ing: DOE. 
Related energy source: general science(100) R and D categories: 
Health protection, safety, and industrial hygiene. 
Keywords: chemical explosives; safety; manuals; information. 

100027 Management Systems. Nertney, R. (EG and G Idaho, 
Inc., Idaho Falls, ID). Project number: 600205. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Environ- 
mental Compliance and Overview. Funding: DOE. 
Related energy source: nuclear fission(100) 'R and D categories: 
Health protection, safety, and industrial hygiene. 

A comprehensive central environmental and safety data pro- 
gram for all DOE operations is being established at E G  and G 
Idaho. It will provide a central automated information system for 
receiving, cataloging, and assembling data into output reports on 
DOE activities. These activities include: the radioactive emuent 
(gaseous and liquid) task which is now in operation and existing data 
program for tracking fire protection recommendations. OSHA iden- 
tified deficiencies and emergency resources which are being trans- 
ferred to E G  and G Idaho and identified two new safety (SPDS) and 
environmental data (EMDS) programs which are being implemented 
during FY 1978. Also development of a non-radioactive solid waste 
data program is expected to be initiated in FY 1979 which was not 
included in the FY 1979 congressional budeet submittal. 
Keywords: safety engineering; data acquis~tion systems; radioactive 
wastes; information centers; solid wastes; fire prevention; environ- 
mental impacts. 

100028 Fusion Safety Symposium. ~i l ler . '  (Argonne National 
Lab., Argonne, IL). Project number: 600027. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Environmental 
Compliance and Overview. Funding: DOE. ' , 

Related energy source: nuclear fusion(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

T o  meet a need identified within E R D A ' ~ ~ ~  at the request of 
the ERDA Division of Safety, Standards, and Compliance, the 
Argonne Center for Educational Affairs has prepared a five-day 
overview course on fusion energy research and technology develop- 
ment. It is designed for personnel whose background is not in fusi.on. 
The lecturers will be well qualified persons from DOE, Argonne 
and other DOE contractors, and univerisities. The.first presentation 
is scheduled for May 1977 in the Germantown area. One or more 
updated annual offerings are antici ated for future fiscal' -years. 
Keywords: thermonuclear reactors; sa l ty ;  educaiion. . ' 

100030 Industrial Hygiene Task Force. Etti~iger, H. (LOS ~ l a i n o s  
Scientific Lab., Los Alamos, NM). Project number: 600240. Suppbrt- 
ed by: Department of Energy, Washington, D C  (USA). Oftice of 
Environmental Compliance and Overview. Funding: DOE. . 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Health protection, safety, and industrial hygiene. 

An industrial hygiene task force'will be established to assist in 
the definition of potential health problems associated with rxperi- 
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mental and developiiig energy technologies. Efficient utilization of 
these new energy technologies requires evaluation of sampling pro- 
cedures, control practices, and respiratory protective equipment to 
provide an acceptable work environment within a cost effective 
framework during the developt~letlt pl~ase, and to assure that final 

.'development of the technology will not be delayed due 10 h d t h  
concerns. Specific tasks and priorities will be established and recom- 
mendations will undergo formal review. Initial efforts will be direct- 
ed at correlating the release of coal tar pitch volatiles with indicator 
gases or va ors that,can be readily monitored. 
Keywords: Eenlth hazards; occupational safety; energy source devel- 
opment; coal industry; coal tar. 

100031 Health Physics Support and Assistance: DOE Division of 
Operational and Environniental Safety. Selby, J. (Battelle Pacific 
Northwest Labs., Richland, WA). Project number: 600242. Supported 
by:'Department of Energy, Washington, DC (USA). Office of Envi- 
ronmental Compliance and Overview. Funding: DOE. 
Related .energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

Battelle Pacific Northwest Laboratories will' function as a 
lead laboratory to provide health physics support and assistance to 
the Division of Operational and Environmental Safety, Department 
of Energy, on special studies principally associated with the analysis 
of impact of standards, regulations and engineering and administra- 
tive actions on occupational and environmental exposure. Support 
.and 'assistance will'also be provided for'other specific subtasks or 
special studies identified and scoped by DOE as a piiority item after 
review by PNL and DOE-RL. The designation of a lead laboratory 
in health physics, with an agreement and budget' in place, will 
provide the Division with the additional expertise necessary to 
respond in an acceptable and timely manner to, the myriad of 
questions and situations that arise during the operation of vast and 
numerous nuclear energy research, development and demonstration 
facilities. This response may be provided totally by PNL or may 
result from PNL coordination of responses from recognized health 

hysics groups. 
keywords: safity; health hazards; us doe; research programs; financ- 
ing. 

100032 Criteria Development for DOE Decontamination and De- 
commissioning Operations. Nelson, I.C. (Battelle Pacific Northwest 
Labs., Richland, WA). Project number: 600239. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Environ: 
mental Compl~ance and Overview. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

' The primary objective of this project is to prepare a guide for 
use by DOE and its contractors in conducting decommissioning 
op&ations. This guide will provide a uniform basis for assessing 
hazard inventories, developing costhenefit ratios and risk analyses, 
decision making, monitoring for compliance, and certification of 
decommissioning activities. While initially addressed to radioactive 
contaminants; this work will, in all likelihood, be expanded to 
address other contaminants. The initial version of the guide will be 
in the form of a handbook containing the following: (1) basic 
standards and crieria for both protective storage and unconditional 
release conditions, as agreed upon with the sponsor; (2) recommen- 
dations for establishing or confirming radioactivity levels, including 
statistical design, sampling techniques, and instrumentation perform- 
ance criteria and samples; (3) methodology for estimating occupa- 
tional radiation exposures during decommissioning operations; (4) 
methodology for estimating environmental exposures prior to, 
during, and subsequent to decommissioning operations, including 
unplanned releases; (5) simplified methods for determining specific 
numerical guidance for decontamination and/or release, for both 
exterior and interior surfaces and for bulk materials; and (6) recom- 
mendations for appropriate records generation. and maintenance. 
Keywords. 'decontamination; decomm~ssioning; standards; nuclear 
fuels; nuclear facilities; fuel cycle. 

100033 Toxic Material Advisory Program. White, 0. Jr. (Brook- 
haven National'Lab., Upton, NY). Project number: 600245. Support- 
ed by: Department of ,Energy, Washington, DC (USA). Office of 
Environmental Compliance and Overview. Funding: DOE. 

'Related energy source: general science(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The requirements to provide safe and healthy workplaces and 
to minimize the environmental consequences of doing business dic- 
tate that toxic materials associated with the Department of Energy's 
efforts be identified and that policy be established in the use of these 
materials. Several avenues, NIOSH's criteria documents, AIHA's 
hygienic guides, MCA's chemical safety data sheets, etc., provide 
information on toxic hazardous properties of many materials, gener- 
ally those with high consuniption rates, high exposure potentials, 
unrestricted consumer use,"etc. Toxic materials particular to the 
Department of Energy needs.ii;ay -not be recognized to facilitate 
timely and authoritative gli'idaiice. Brookhaven National Laboratory 
proposes to'expand its own'efforts in this area by establishing the 

Center for Assessment of Chemical  lards within the Safety and 
4Environmental Protection Division to  ,provide the expertise and 
'structure for DOE to meet its changing problems and priorities with 
the necessary flexibility and speed. Specifically, BNL will: (1) con- 
duct critical l~terature reviews using secondar and primary refer- 
ences; (2) obtain appropriate input from non-refYerenced sources such 
as users, manufacturers, researchers, other agencies, etc.; (3) compile 
a toxic material summary report (TMSR) for review by an appropri- 
ately assembled advisory panel; (4) prepare draft toxic material 
advisory reports (TMAR) if the panel ascertains that sufficient data 
exist; (5) submit draft TMAR's for peer review; and (6) upon 
addressing and documenting comments from the review, prepare 

re-final TMAR's for submission to OES committee. 
keywords: toxic materials; personnel; health hazards; occupational 
safety. 

100034 Energy Standards Coordination and Development. Snell, J. 
(National Bureau of Standards, Washington, DC). 'Project number: 
600152. Supported by: Department of Energy, Washington, D C  
(USA). Office of Environmental Compliance and Overview. Fund- 

- ing: DOE. 
Related energy source: Coal(5O); oil and gas(25); solar(25) R and D 
categories: Health protection, safety, and industrial hygiene. 

Sanida Laboratories will provide study and engineering sup- 
port in developing a comprehensive, cohesive program plan which 
will afford policy direction, from headquarters level, in the fields of 
quality assurance (QA), reliability (R), and human factors (HF) 
relative to non-nuclear programs under cognizance of DOE. The 
program will place emphasis on assuring the health and safety of 
DOE contractor personnel and the general public, and on protection 
of property, facilities, equipment, and environment. 
Keywords: safety engineering; energy facilities; health hazards; public 
policy; quality assurance; reliability; us doe; personnel. 

100035 SPRO Accident Investigation Support. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN, 37830). Project number: 600235. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Environmental Compliance and Overview. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Health 
protection, safety, and industrial hygiene. 
Keywords: strategic petroleum reserve; energy supplies; accidents. 

100040 Applications Development. Nertney, R. (EG and G Idaho, 
Inc., Idaho Falls, ID). Project number: 600206. Supported by: De- 
partment of Energy, Washington, D C  (USA). Office of Environ- 
mental Compliance and Overview. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

This 189 includes continuing operation of the System Safety 
Development Center (SSDC) within E G  and G ,  Idaho. The purpose 
of this office is to provide continuing system safety development and 
application services for the Department of Energy (DOE), Division 
of Operational and Environmental Safety (OES). This development 
work will be generally based on the existing Management Oversight 
and Risk Tree (MORT) system safety. model completed and reported 
in SAN 821-2. The continuing function of this office will be to: (1) 
assess DOE in-house and contractor system safety programmatic 
needs; (2) assess system safety state-of-the-art methodology, technol- 
ogy, and philosophy; (3) continue state-of-the-art modeling of 
MORT basic elements to meet current DOE needs; (4) design and 
develop functional methodology for practical implementation of . 
program elements; (5) develop safety performance criteria and ap- 
praisal methods; (6) test effectiveness of developed methodologies; 
(7) evaluate/report results of development, testing, and application 
program to DES; (8) communicate system safety information to 
DOE and DOE contractors; and (9) train DOE and DOE contractor 
personnel in practical application of concepts, with emphasis on 
incident investigation and safety program appraisal. 
Keywords: safety standards; us doe; idaho; education; technology 
assessment. 

100042 Screening of Coal/Shale Conversion. (Oak Ridge National 
Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 800387. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Environmental Compliance and Overview. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The objectives of this work are to: (1) identify procedures to 
attenuate the release to surface or ground water hazardous compo- 
nents of coal conversion wastes; (2) define environmental chemistry 
which exert the strongest control on the mobility of the hazardous 
components following disposal and speciations; and (3) evaluate the 
possiblity of using surface land disposal of such wastes as an alter- 
nate and/or emergency waste management practice. These objec- 
tives will be accomplished by determining the removal rates of 
heavy fron! mildly oxidizing conditions typical of many inland 
shallow streams to highly reducing conditions typical of water- 
logged soils and many sanitary landfills. Loss to the aqueous phase 
will be attquated by supplementing the hazardous components with 
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various amounts and types of.geologic media. These geologic media 
include limestones, sandstones, shales, as well as surface and subsur- 
face soils varying in clay content, mineral composition, and pH. 
Keywords: coal gasification plants; coal liquefaction plants; waste 
water; waste management; ground water; surface waters; contamina- 
tion; environmental impacts; limestone; sandstones; shales; soils; 
clays; minerals; ph value; waste disposal. 

100044 Control Technology for In-Situ Oil shale Retorts. Fox, 
J.P. (Lawrence Berkeley Lab., Berkeley, CA). Project number: 
800353. Supported by: Department of Energy, Washington, D C  
(USA). Office of Environmental Compliance and Overview. Fund- 
ing DOE. 
Related energy source: oil shale(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The urpose of this program is to develo control technology 
to protect t i e  groundwater system when modited in-situ retorts are' 
placed in the mahagony zone of the Piceance Basin. The program 
will address the roblems of gas mi ration during retorting and 
water migration a8er retorting. Controf technologies to be evaluated 
will include formation plugging and modification of local hydraulics 
and hydrology. The proposed work includes a literature survey, 
kinetic leaching experiments. laboratory and computer evaluation of 
existing control methods, and the development of new control 
methods. Emphasis is given to the utilization of process waste 
products, such as mine water and spent shale, in the development of 
new control technology. 
Keywords: in-situ retorting; oil shales; ground water; water ptillution 
abatement; leaching; hydrology; waste product utilization. 

100045 Spent Shale as a Control Technology for Oil Shale Retort 
Water. Fox, J.P. (Lawrence Berkeley Lab., Berkeley, CA). Project 
number: 800354. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Environmental Compliance and Overview. 
Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The goal of this program is to determine how spent shale can 
be used to remove the organics present in oil shale retort waters and 
to determine if spent shale can be upgraded for use in conventional 
water treatment applications or  as a filter medium for solvent refined 
coal (SRC). The removal of organics from retort water by conven- 
tional columns packed with surface spent shale and by abandoned in- 
situ retorts will be studied experimentally, and design parameters 
determined for a large-scale system. The feasibility of using packed 
beds of spent shale in series with an activated sludge unit will be 
evaluated. The proposed experimental program consists of four 
phases: batch studies, column studies, system studies, and upgrading 
studies. 
Keywords: spent shales; retorts; waste water; water treatment; organ- 
ic compounds; removal; filtration; pollution control; src process; 
waste product utilization. 

100046 H-Coal Field Evaluation of ECT. (Oak Ridge National 
Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 800361. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Env~ronmental Compliance and Overview. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

An environmental and health monitoring and testing plan to 
study the H-coal-liquefaction installation at Catlettsburg, Kentucky, 
is being developed for the Assistant Secretary for Environment, 
Department of Energy. Data and information obtained from this and 
related projects will permit judgments to be made of the environ- 
mental acceptability. of processes converting coal to liquids, in 
addition to their technical and economic suitability. The H-coal 
project is expected to operate for a period of three years and will use 
several different types of coal. State-of-the-art methods are to be 
emphasized in monitoring and testing, and the interests and needs of 
other government agencies, such as EPA and NIOSH, are to be 
integrated into the program. Process streams and plant effluents will 
be characterized chemically and physically by on-line and in-plant 
sample collections, measurements, and monitoring. Data developed 
will be used to determine the efficiency, reliability, and maintenance 
requirements of environmental control equipment, and to assess and 
document the adequacy of health and environmental controls incor- 
porated into the rocess system. 
Keywords: h-coar process; environmental impacts; data analysis; on- 
line measurement systems; sampling; liquid wastes; data compilation; 
pollution control; efficiency; pollution abatement. 

100047 Gasifiers in Industry. (Oak Ridge National Lab., P.O. 
Box X, Oak Ridge, TN, 37830). Project number: 800403. Supported 
by: Department of Energy, Washington, DC (USA). Office of Envi- 
ronmental Compliance and Overview. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. I 
Keywords: coal gasification; technology assessment; industry; hydro- 
carbons; air pollution; land pollution. 

100048 Assessment of Environmental Control Technologies for 
KCRAs. Phelps, P. (Lawrence Livermore Lab., Livermore, CA). 
Project number: 800198. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Environmental Compliance and Over- 
view. Funding: DOE. 
Related energy source: geothermal(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The objectives of this project are to identify and to assess the 
engineering efficacy and the practicability of environmental control 
technologies to be used in government-sponsored geothermal pro- 
grams in the Raft River area. Results are intended for use (1) by 
DOE Dbision of Environmental Control Technology (DOEECT) 
in performing the duty of independent overview of the environmen- 
tal acceptability of these programs, and (2) by DOE in the prepara- 
tion of DOE environmental assessments (EA) and impact statements 
(EIS) for the Raft River area. The principal concerns regard liquid 
wastes, subsidence/seismicity, and gaseous wastes. Emphasis is to 
shift in FY 1978 to conducting the necessary surveillance for con- 
firming performance criteria for these technologies. 
Keywords: raft 'river valley; environmental impacts; kgra; ground 
subsidence; seisinicity; gaseous wastes; liquid wastes; geothermal 
resources; control. ; 
100049 Radiological Asksment of Abandoned Nuclear Facilities. 
(Mound Lab.. Miamisbura, OH). Project number: 800391. S u ~ ~ o r t e d  
by: Department of ~ n e r ~ y ; . ~ & h i n ~ G n ,  DC (USA). Office d f ~ n v i -  
ronmental Compliance and Overview. Funding: DOE. 
Related energy.'source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

A program was initiated in 1974 by the Atomic Energy 
Commission (AEC), now DOE, to determine the condition of sites 
formerly used by the Manhatten Engineering District (MED) and 
the AEC for work involving the handling of radioactive materials. 
Phase I of the program consists of performing radiological surveys 
at the sites. Phase I1 consists of engineering evaluations of remedial 
actions at sites identified in Phase I as requiring such action. Phase 
111 consists of performing the remedial actions. Radiological surveys 
have been completed at several sites. These results indicate that at 
some sites there is a need for further monitoring and evaluation of 
radon and its short-lived decay products. T o  provide this additional 
radon monitoring and hazards evaluation, Mound is proposing to 
establish an eight-to-ten man effort, including a four-to-six man 
survey team and the supporting technical and administrative person- 
nel. The initial task in this program would be to develop a detailed 
work plan for this program based on information gathered through 
literature review, site visits, and discussions with personnel from 
Environmental Monitoring Laboratory (EML), Oak Rid e National 
Laboratory (ORNL), and Argonne National Laboratory &NL), and 
also D O E E C T  staff. Concurrent with the development of this 
work plan will be an R and D task to evaluate the adequacy of 
existing instrumentation and techniques that are utilized for radon 
measurements. This work plan will also include the acquisition of the 
necessary equipment for measuring radon and its short-lived decay 
products. This will probably involve both borrowing a large number 
of items from EML as well as purchase and/or fabrication of 
additional systems. A maintenance and calibration facility will also 
be established. 
Keywords: abandoned sites; radioactivity; radiation monitoring; 
radon; daughter products; technology assessment; decommissioning; 
nuclear facilities. 

100050 Development of Material Constitutive Descriptions for 
ECT Assessments of Energy Materials Shipping Systems. Valentin, 
R.A. (Argonne National Laboratory, Building 335, Argonne, IL, 
60558). Project number: 800193. Contract: W-31-109-ENG-38. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Oftice of 
Environmental Compliance and Overview. Funding: DOE-$60,000. 
Related energy source: CoaI(25); nuclear fission(50); nuclear 
fusion(25) R and D categories: Health protection, safety, and industri- 
al hygiene. 

This program encompasses a number of objectives that, while 
interrelated in their ultimate application to energy system shipping 
container design and evaluation, are best pursued as separate techni- 
cal tasks. The overall objective is the development of constitutive 
descriptions for the materials used in shipping container systems 
with particular emphasis on the modeling of rapid transient loading. 
These descriptions and the related containment failure analyses and 
experiments will provide the basis for developing a rational margin 
of confidence in such container systems. T o  achieve this overall 
objective, the scope of effort has been divided as follows: Task A-- 
Assessment and Application of Endochronic Plasticity Theory for 
the Dynamic Analysis of Energy Materials Shipping Containers; 
Task B--Failure Analysis of Energy Materials Shipping Containers, 
Analytic Representation of Dynamic,Failure Modes and Effects; 
Task C--Constitutive Representation of Thermal/Structural Interac- 
tions; Task D--Analytical Methods,Development for Estimatingand 
Bounding Structural Damage to Energy Materials Shipping Contain- 
ers; Task E--Development of Analysis Support Experiments; and 
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Task F--Design Optimization of Energy Materials Shipping Contain- processes; and (3) identify .areas in which new control technologies 
ers Subjected to Extreme Loading Conditions. would be required for commercialization of the process. T o  date, the 
Keywords: containers; design; evaluation: materials: failures: testinn: product streams of the FHP unit have been analyzed for sulfur, 

-, 

transport; damage; packagiii  safety; en<rgy sources. 

100051 ECT for Electric Power Reduction from Coal. Sather, 
N.F. (Argonne National Laboratory, 9700 South Cass Avenue, 
Argonne, IL, 60439). Project number: 800057. Contract: W-31-109- 
ENG-38. Supported by: Department of Energy, Washington, D C  
(USA). Office of Environmental Compliance and Overview. Fund- 
ing: DOE-$1,100,000. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The objective of the program is to provide current in-depth 
evaluations of technical, environmental and economic aspects of 
coal-based electricity systems and comparative evaluations of alter- 
native systems under specified conditions. Systems being evaluated 
include: conventional combustion with flue gas cleanup, coal clean- 
ing/combustion, fluidized-bed combustion, production,combustion 
of coalderived fuels, and gasification/combined-cycle power gen- 
eration. The technologies are characterized as completely as availa- 
ble information permits and correlations are developed for comput- 
ing inputs, residuals and costs in successive unit operations of a coal- 
to-electricity sequence as a function of coal properties, regulatory 
requirements and site-specific factors. Subcontractors and consul- 
tants with pertinent expertise are employed to a considerable extent. 
Reports providing initial assessments of the technologies listed above 
have been issued. A computerized data bank integrating data on coal 
washabilities and reserves has been established. Optional strategies in 
conventional combustion have been compared. The development 
and refinement of process simulation models is continuing. 
Keywords: environmental effects; coal; combustion; fossil-fuel power 
plants; flue gas; cleaning; coal preparation; washing; fluidized-bed 
combustion; fuel gas; coal liquids; production; combined-cycle 
power plants; regulations; coal reserves; information systems; simula- 
tion; emission; fly ash; desulfurization; scrubbers; nitrogen oxides; 
sulfur oxides; particles; pollution control; power generation. 

100052 Environmental Control Technology Survey of U.S. Strip 
Mining Sites. Johnson, D.O. (Argonne National Laboratory, Build- 
ing 8, Argonne, IL, 60439). Project number: 800109. Contract: W-31- 
109-ENG-38. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Environmental Compliance and Overview. 
Funding: DOE-$430,000. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The objectives of thls project are to identify sites where 
surface mining is likely to increase over the next 20 years; to study 
these sites to obtain a data base from which to assess potential health 
and environmental impacts from their being mined; to assess the 
effectiveness of the control technology utilized and examine the 
alternatives; to recommend control technologies fnr new or expand- 
ing mines to allow those mines to operate in an environmentally safe 
manner; and to recommend future R and D needs and priorities in 
rnvirol l l~~e~~tal  control technology. Thcse objectives will be attained 
by: survey of future coal production areas and selection of case study 
sites; bi-weekly sampling and analysis of site effluents; collection and 
analysis of climatic, hydrologic, and geologic data; projection of site 
impacts and extrapolation for coal regions; and examination of 
control technology economics and efficiency. Waste product dispos- 
al/reclamation, interrelations with site characteristics, control tech- 
nology practices, and effectiveness of treatment will be analyzed and 
recommendations made for alternatives to existing technologies and 
for future R and D needs. 
Keywords: usa; coal mining; surface mining; site selection; forecast- 
ing; health hazards; environmental impacts; monitoring; pollution 
control; recommendations; sampling; hydrology; economics; effi- 
ciency; mineral wastes; waste disposal; land reclamation; acid mine 
drainage; dusts; ground water; surface waters. 

nitrogen, ammonia phenol, HCN and thiocyanate. An environmental 
assessment of a conceptual industrial scale FHP-chemical complex 
has also been made. Means of controlling the level of atmospheric 
C 0 2  will be assessed by surveying the literature and consolidating 
findings on C 0 2  emissions and atmos heric concentration levels and 
preparing conceptual processing sclemes for CO2 recovery and 
recycle. The results of this study will identify some of the options 
which are available for controlling the level of C 0 2  in the atmos- 
phere. T o  date, background information on sources of C 0 2  and 
atmospheric CO2 levels has been gathered and analyzed. Process 
options for C 0 2  capture, reuse and disposal have also been idehtified 
and compiled. 
Keywords: chemical effluents; emission; hydrocarbons; synthetic 
fuels; carbon dioxide; coal liquefaction; flash hydropyrolysis process; 
environmental impacts; air pollution abatement; water pollution 
abatement; land pollution abatement; control; technology assessment; 
pollution control; earth atmosphere. 

100054 Control Technology for In-Situ Oil Shale Retorts. Fox, 
J.P. (Lawrence Berkeley Lab., Bldg. 70, Berkeley, CA, 94720). 
Project number: 800353. Contract: W-7405-ENG-48. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Environ- 
mental Compliance and Overview. Funding: DOE-$25,000. 
Related energy source: oil shale(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The purpose of this program is to develop control technology 
to protect the groundwater system when modified in situ retorts are 
placed in the Mahogany Zone of the Piceance Basin. The program 
will address the problems of gas migration during retorting and 
water migration after retorting. This program will be implemented 
through literature surveys, laboratory studies and computer model- 
ing of a series of control options. The following options will be 
evaluated: (1) making the retort largely impermeable to groundwater 
flow by partial or complete filling with a cementitious material; (2) 
making the retort largely impermeable by using polymers or other 
agents to plug fissures in retort walls and to form localized plugs; (3) 
chemically immobilizing the leachables without hydraulically sealing 
off the retort; (4) deliberate leaching with groundwater or an organic 
solvent which would be captured, treated and reused; and (5) using a 
cap rock which would significantly retard the movement of ground- 
water through the retort. This program will identify and evaluate 
technically and economically feasible options for stabilizing spent in- 
situ retorts, and recommend those methods suitable for use in a 
commercial plant. The successful completion of this program will 
alleviate a significant environmental barrier for in-situ oil shale 
development. This program was initiated in July 1978. During this 
quarter, a literature survey-of control options used in related indus- 
tries and leaching studies was initiated. 
Keywords: ground water; computer calculations; mathematical 
models; hydraulics; oil shales; oil shale industry; environmental 
effects; water pollution; economics; . 

100055 Spent Shale as a Control Technology for Oil Shale Retort 
Water. Fox, J.P. (Lawrence Berkeley Lab., Bldg. 70, Berkeley, CA, 
94720). Project number: 800354. Contract: W-7405-ENG-48. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Environmental Compliance and Overview. Funding: DOE-$50,000. 
Related energy source: oil shale(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The goal of this program is to determine how spent shale can 
be used to remove the organics present in oil shale retort waters and 
to determine if spent shale can be upgraded for use in conventional 
water treatment applications or as a filter medium for solvent refined 
coal. Batch experiments will be conducted to determine adsorption 
isotherms for several spent shale/retort water combinations and to 
evaluate the effect of pH, temperature, and particle size on adsorp- - .  . - 
tion. Column studies will be conducted using optimum conditions 

100053 Evaluation of Pollutants from Flash-Hydro Gasifier. GI- identified during the batch work and design parameters for a large- 
bananese, A.S. (Brookhaven National Lab., Building 526, Upton, scale operation will be determined. Emuent from the column studies 
NY, 11973). Project number: 800264. Contract: EY-76-C-02-0016. will be treated in an activated sludge unit and overall svstem 
Supported by: Department of Energy, Washington, DC (USA). performance will be evaluated. This sogram will develop new 
Office - - -  -.. of Environmental Compliance and Overview. Funding: DOE- technology to remove organics from oil shale retort waters. The 
$65,000. 
Related e n e r e  source: Coal(100) R and D categories: Health protec- 
tion, safety, and industrial hygiene. 

The environmental factors and the control technologies in- 
volved in the Flash Hydropyrolysis of coal (FHP) will be assessed 
by: (1) conducting laboratory analyses on samples obtained from 
BNL's experimental FHP unit and, based on the experimental data, 
preparing conceptual flow diagrams, including mass and energy 
balances, of full-scale FHP-chemical and FHP-refinery complexes; 
and (2) surveying the literature to determine available ECT's, assess 
available technology and identify the areas in which new technology 
is required. The results of this study will (1) provide an indication of 
the possible emuents from an integrated FHP complex; (2) provide a 
basis for establishing environmental guidelines for FHP and related 

resultingtechnology will improve environmental control technology 
economics for the oil shale industry. The program was initiated 
during July 1978. The work completed during this quarter included 
the resolution of a number of analytical problems associated with the 
handling and analysis of oil shale retort water and the completion of 
batch isotherm studies. 
Keywords: spent shales; waste water; uses; adsorption; particle size; 
ph value; temperature effects; oil shale processing plants; isotherm; 
sorptive properties; waste processing; organic compounds. 

100056 Fate of Mercury at Paraho Demo Site. Fox, J.P. (Law- 
rence Berkeley Laboratory, East End of Hearst, Bldg. 70, Berkeley, 
CA, 94720). Project number: 800363. Contract: W-7405-ENG-48. 
Supported by: Department of Energy, Washington, D C  (USA). 



Office of Environmental Compliance and Overview. Funding: DOE- 
$30,000. 
Related energy source: oil shale(100) R and D categories: ~ e a l t h '  
protection, safety, and industrial hygiene. 

A rogram is reported to measure the concentration of mer- 
cury in o%gas from oil shale processes, to identify its chemical form, 
and to assess the ability of existing air pollution control technology 
to reduce the mercury to acceptable levels. An existing technique, 
Zeeman Atomic Absorption spectroscopy, will be refined to make 
continuous in-place measurements of mercury in oil shale offgases. 
The resulting instrument will be used at several field sites to make in- 
place continuous measurements of mercury in the gas stream. In 
parallel with this measurement activity, published literature and 
patents will be reviewed to identify techniques suitable for mercury 
reduction from gas streams containing high levels of organics and 
CO/sub 2/. Suitable technologies win b e  tested in the laboratory 
using gases generated by a laboratory-scale retoti. The program was 
initiated in July 1978. During this quarter, an existing ZAA spec- 
trometer was redesigned and fabrication of a field instrument initiat- 
ed. Joint experiments with Laramie Energy Technology Center 
(LETC) were completed that verified that mercury is nonuniformal- 
ly emitted from simulated in-situ retorts due to volatilization and 
condensation along the packed bed. A literature survey was initiated 
on existing control technology for the removal of mercury from 
wasenuu streams. - - -- - - - - -- -. - . 
Keywords: oil shale processing plants; mercury; emission; monitor- 
ing; air pollution control; absorption spectroscopy; organic com- 
pounds; carbon dioxide; gaseous wastes; pollution 'control equip- 
ment; chemical state. 

100057 ECT Aspects of In-Situ Coal Gasification Groundwater 
Quality Changes and Subsidence Effects. Mead, S.W. (Lawrence 
Livermore Laboratory, P.O. Box 808, Livermore, CA, 94550). Proj- 
ect number: 800155. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Environmental Compliance and Over- 
view. Funding: DOE-$185,000; EPA-$250,000. 
Related energy source: Coal(100) R and D categories: Health protec- 
tion, safety, a ~ , ~ d  industrial hygiene. 

Part of this project is aimed at measuring and assessing the 
effects on ground-water quality that may be caused by the under- 
ground reaction products of in situ coal gasification. Additional 
objectives include the development of predictive capabilities--for 
large scale in situ coal gasification--and the identification of appro- 
priate control technologies. Another part of this project is aimed at 
developing predictive capabilities and identifying control technol- 
ogies appropriate for the ground movement and subsidence effects 
that will accompany large scale in situ coal gasification. The ground- 
water quality studies include water sampling and analysis (including 
GS-mass spec studies) before, during, and after in situ coal gasifica- 
tion expenments. Also included are laboratory ash-leaching and 
coal-sorption studies of reaction product contaminants. Computer 
modeling is used to predict the evolution of the contaminated plume 
of ground water. The subsidence studies involve the application and 
validation of a finite element computer code for subsidence predic- 
tion. The modeling studies will be enhanced by strength measure- 
ments of overburden cores, and by surface and subsurface geotechni- 
cal measurements in conjunction with in situ coal gasification experi- 
ments. 
Keywords: in-situ gasification; coal gasification; ground water; water 
quality; environmental effects; ground subsidence. 

100058 Geothermal Loan Guaranty Program: Assessment of Envi- 
ronmental Control. Moody. (Lawrence Livermore Laboratory, P.O. 
Box 5507, L-453, Livermore, CA, 94550). Project number: 800180. 
Contract: W-7405-ENG-48. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Environmental Compliance and 
Overview. Funding: DOE-$40,000. 
Related energy source: geothermal(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The objectives are to identify environmental control technol- 
ogies to be used in activities for which application is made for a 
geothermal loan guarantee, and to assess these and other environ- 
ment and safety concerns. The methods employed are to review 
applications and environmental impact assessments and statements; 
as needed request supplemental information and site visits, and to 
draw on appraisals of state-of-the-art of control technology and field 
experience in assessing effectiveness and practicability. 
Keywords: financing; geothermal energy; energy source develop- 
ment; environmental impacts; safety. 

100059 LNG Spill Program. Hogan, W.J. (Lawrence Livermore 
Laboratory, Box 808 L-49, Livermore, CA, 94550). Project number: 
800230. Contract: W-7405-ENG-48. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Environmental Compli- 
ance and Overview. Funding: DOE-$], 156,000. 
Related enerey source: oil and gas(100) R and D cateiories: Health 

LNG releases to the environment. The verification of the models 
will involve an extensive experimental program. The verification 
steps are: (1) obtain or develop models for vapor generation, disper- 
sion, comhi~stion and rapid,deflagration/detonation; (2) establish tcst 
site criteria, evaluate and select site, design test facility, and super- 
vise construction; and (3) develop expenmental program, develop 
instrumentation, conduct tests, analyze data and report data and 
comparisons with models. The product will be a set of verified 
models which can be used to predict LNG spill effects for large 
scale releases (10,000 to 100,000 m/sup 3 4  based upon data collected 
at smaller scale (10 to 1000 m/sup 34 .  Preliminary versions of most 
models are now running and experimentation at 5 m/sup 3/ is about 
to begin. 
Keywords: liquefied natural gas; gas spills; vapors; safety; mathemat- 
ical models; combustion; site selection. 

100060 Inhalation' Tox Shale Dust. Holland, L.M. (Los Alamos 
Scientific Laboratory, Health Division, Mammalian Biology Group, 
Box 1663, Los Alamos, NM, 87545). Project number: 002525. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Environmental Compliance and Overview. Funding: DOE-$180,000. 
Related energy source: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The long-term goals of this relatively new program may be 
summarized as follows: (1) obtain samples of the potentially hazard- 
ous materials associated with oil shale mining andiarious processing 
stages and prepare them in a form suitable for exposure of small 
laboratory animals; (2) expose the animals by the relevant routes and 
study both nonlethal and lethal toxic effects; (3) determine. by 
chemical analysis the tissue distribution of the applied substances, 
possibly including their metabolic products; (4) observe tissues mi- 
croscopically and biochemically to determine the site and mode of 
toxic action, including tumor formation; and (5) assess the results in 
terms of existing or proposed acceptable ex osure limits for the 
workers and the population. The description ofthe detailed program 
will follow this order of scientific progression. Short term inhalation 
exposures of Syrian hamsters to both raw and spent shale were 
begun in mid-1976. Longer term inhalation studies (up to 60 weeks) 
were initiated in 1977 with raw shale and two kinds of spent shale. 
Aerosols were generated from a Wright dust feed after material 
obtained from the Laramie Energy Research Center (LERC) was 
reduced to a fine dust by ball-milling. In an effort to deliver more 
precise doses and to enhance the response, several groups of animals 
were also exposed to suspensions of the same aerosolized shale 
material by intratracheal instillation. Long-term dermal carcinogen- 
icity studies which compare crude shale oils with standard petro- 
leum crude oils are in progress. Experiments involving intestinal 
tract exposure have also been initiated. Fibrogenesis and carcino- 
genesis are the biomedical end points of primary interest in this 
program and will be studied by standard methods (e.g., histopatho- 
logy, histochemistry, hematology, and blood chemistry). Immunolo- 
gical competence will also be tested. 
Keywords: oil shales; oil shale mining; oil shale industry; laboratory 
animals; health hazards; toxicity; chemical analysis; tissue distribu- 
tion; neoplasms; personnel; human populations; dose limits; hamsters; 
inhalation; aerosols; dusts; gastrointestinal tract; skin; eyes; carcino- 
genesis; immunity; hydrocarbons; in vivo; synthetic fuels; biological 
effects; spent shales; immune reactions; pathological changes; blood. 

100061 Assessment of Environmental and Safety Controls for Hy- 
drogen. Edeskuty, F.J. (Los Alamos Scientific Laboratory, MS-764, 
P.O. Box 1663, Los Alamos, NM, 87545). Project number: 800128. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Environmental Compliance and Overview. Funding: DOE- 
$156,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

There are significant advantages to many of the proposed uses 
of hydrogen in energy systems. This project is designed to assist in 
evaluating the possibility of such uses of hydrogen by performing a 
detailed review and study of all factors leading to safety problems or 
environmental impacts. Thus the overall objective of the project is 
to define these problems and impacts and to recommend satisfactory 
solutions. Working relationships have been established with organi- 
zations having experience in producing, handling, and transporting 
hydrogen. We have examined rules and regulations controlling the 
transportation of hydrogen, the transmission of hydrogen gas 
through pipelines, the shipment of liquid hydrogen, and the problem 
of hydrogen embrittlement. We are assesing the findings to date 
whi=h are primarily addressed to safety we-will next 
address the consideration of environmental impacts. 
Keywords: hydrogen; safety; environmental impacts; transport; met- 
allurgical effects; embrittlement; pipelines. 

100062 Full-Scale Impact Testing for Environmental and safety 
Control Assessments of Enerey Material Shio~ina Container Systems. 

protection, szety, and industriaihygiene. 
- 

Seagren, R.D. (Oak Ridge National ~aboia iory ,  P.O. Box X, Oak 
The objectives are to develop and verify an ensemble of Ridge, TN, 37830). Project number: 800046. Contract: W-7405-ENG- 

analytical models which can describe the phenomena occurring in 26. Supported by: Department of Energy,, Washington, D C  (USA). 
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Office of Environmentd Compliance and Overview. Funding: DOE- 
2220.000. - - - -, - - - 
Related energy source: nuclear 'fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Heavily-shielded energy material shipping systems, similar in 
size and weight to those presently employed to transport irradiated 
reactor fuel elements, are being destructively tested under dynamic 
conditions. In these tests, the outer and inner steel shells interact in a 
complex manner with the massive biological shielding in the system. 
Results obtained from these tests supply needed information for new 
design concepts. Containment failure (and the restllting release of 
radioactive material to the environment which might occur in an 
extremely severe accident) is most likely throu h the seals and other 
ancillary features of the shipping systems. Anafyses and experiments 
provide engineering data on the behavior of these shi ping systems 
under severe accident conditions and information t!r predicting 
potential survivability and environmental control with a rational 
margin of safety. 
Keywords: accidents; spent fuel casks; casks; biological shielding; 
steels; failures; destructive testing; transport. 

100063 Assessment of Environmental Control Technology for Coal 
Conversion Wastewater Systems. Klein, J.A. (Oak Ridge National 
Laboratory, Oak Ridge, TN, 37830). Project numbec 800060. Con- 
tract: W-7405-ENG-26. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Environmental Compliance and Over- 
view. Funding: DOE-$200,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in ex rimental systems. I jr 

The objective of t g s  program is to investigate the amenability 
of a ueous coal.conversion wastes to various staterof-the-art and 

and - refractory, highly substitbted phenolics during trkatment. 
Screening tests are being ~erformed on the ability of biological 
degradatron, ozonation, 6 e i  oxidation and adsorption to clean up 
aqueous effluents. Results to date indicate that an ORNL-developed, 
tapered, fluidized-bed bioreactor can achieve phenol reductions of 
up to 99.9%, but that refractory organics are often present. Ozone 
treatment has degraded 99% of the residual phenol and 22 to 97% of 
a n y  PNA present. Several lignite coals have removed phenol and 
PNA.from actual wastewater with loadings of up to 2 mg organic 
material per gram of coal. 
Keywords: coal gasification plants; coal liquefaction plants; waste 
water; hydrocarbons; metals; organic compounds; polycyclic aroma- 
tic hydrocarbons; phenols; biodegradation; ozone; lignite; sorptive 
properties; oxidation; standards; ollution regulations; pollution con- 
trol; environmental effects;.healti! hazards; chemical emuents. 

100064 Control of Hydrocarbon Emissions from First Generation 
Gasifiers. McWherter, J.R. (Oak Ridge National Laboratory, P.O. 
Box X, Oak Ridge, TN, 37830). Project number: 800158. Contract: 
W-7405-ENG-26. Supported by: Department of Energy, Washington, 
DC (USA). Office of Environmental Compliance and Overview. 
Funding: DOE-$57,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in ex rimental systems. 

The objective of t c s  investigation is to determine the feasibil- 
ity of using catalytic incineration and coal-fired incineration as 
methods of controlling hydrocarbons and carbon monoxide emis- 
sions from coal conversion processes. Questionnaires have been sent 
to manufacturers of catalysts and catalytic incineration systems 
requesting information on the availability and recommended operat- 
ing conditions of catalysts for tail-gas cleanup service. A flowsheet 
has been developed and the design, fabrication and installation 
initiated, of a system that integrates a catalytic reactor,and the tail 

f as from an existing coal carbonization experiment. Arranagements 
or a subcontract to determine the feasibility of using coal-fired 

incineration to remove HCs and CO from tail gas have been initiat- 
ed. This subcontract will be let to a commercial manufacturer of 
small-scale incinerators and/or boilers. Areas of anticipated concern 
in the screening of catalytic systems include the effect of tars, 
entrained particulates, halogens, trace metals, etc. on catalyst activi- 
ty; the production of SO3 from sulfur compounds such as COS, 
HZS, and mercaptans; and the determination of any required operat- 
ing conditions compatible with gaseous waste streams from coal 
conversion plants. I 

Keywords. coal gasification plants; gaseous wastes; hydrocarbons; 
carbon monoxide; combustion; catalytic combustors; incinerators; 
catalysts; deactivation; sulfur trioxide; feasibility studies; coal lique- 
faction plants; chemical emuents; emission; air pollution control; 
recommendations. 

100065 Environmental Control Assessment of Cogeneration as a 
District Heating Source. Stockdale, W.G. (Oak Ridge National Lab- 
oratory, P.O. Box X, Oak:Ridge, TN, 37830). Project number: 
800306. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, DC (USA). Office of Environmental Compli- 
ance and Overview. .Funding: DOE-$50,000. 

Related' energy source: CoaI(100) R and D categories: Biological. 
effects of pollutants in ex erimental systems. 

The purpose of tgis study is to examine the environmental 
aspects of cogeneration as applied to district heating systems for a 
laige metropditan and urban~area; particularly as it relates to the use 
of cogeneration a i  aiiair pollution control technique for reduction of 
pollulant types and quantity and the reduction Ln fuel required for 
heating. A typical cogeneration system design will be selected and 
the source terms for emissions calculated. The facility will be consid- 
ered for coal'and oil operation and pollutants will include NO-X, 
SO-X, particulates, hydrocarbons and others related to fuel usage. 
Also, an economic evaluation of cogeneration will be made and 
compared to the more energy intensive control technologies em- 

loyed in the smaller units to be replaced. 
keywords: co-generation; environmental impacts; district heating; air 
pollution control; coal; petroleum; nitrogen oxides; sulfur oxides;. 
particles; hydrocarbons; comparative evaluations; energy conserva- 
tion; urban areas; economics. 

. 

100066 Assessment of Environmental Control Options for Global 
CO2 Control. Fulkerson, W. (Oak Ridge National Lab., P.O. Box X, 
Oak Ridge, TN, 37830). Project number: 800310. Contract: W-7405- 
ENG-26. Supported by: Department of Energy, Washington, D C  
(USA). Office of Environmental Compliance and Overview. Fund- 
ing: DOE-$40,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The Oak Ridge National Laboratory has begun to study a 
number of C 0 2  removal and sequestering possib~lities. Possible 
removal methods include absorption from stacks, removal from the 
atmosphere, and stripping from ocean water. We are examining 
stack removal first because it may be less expensive than the other 
options. The physical form of the C 0 2  whether compressed gas, 
aqueous solution, liquid CO2, solid CO2, or C02--H20 clathrate and 
the location of the storage area are the important factors in choosing 
a means of transportation. Sequestering possibilities include storage 
in abandoned wells, or other earth cavities, reacting with calcium 
carbonate deposits in the oceans, and cold storage at the poles. 
Recycling the C 0 2  as hydrocarbons is being examined also. Some of 
the advantages and. problems related to several transportation-stor- 
age possibilities will be discussed. All of the removal and permanent 
storage methods examined so far appear to be expensive in energy 
and money terms. Since emissions are world wide, any scheme for 

'controlling atmosphere concentrations will probably involve many 
nations. The institutional and international aspects of the problems 
will be studied if we find reasonable solutions to the economic and 
engineering problems. 
Keywords: earth atmosphere; air pollution; carbon dioxide; air pollu- 
tion control; economics; energy consumption; waste disposal; trans- 
port; recycling; enginfering; international cooperation. 

100067 Analysis of Nuclear Fuel Cycles. Fleischman, R.M. (Bat- 
telle Pacific Northwest Lab., P.O. Box 999, Richland, WA, 99352). 
Project number: 800001. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of E11viror1- 
mental Compliance and Overview. Funding: DOE-$500,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of this program is to identify areas in develop-, 
ing nuclear fuel cycles where inadequate consideration is being given 
to environmental controls, where inconsistencies and conflicts exist 
in environmental policy, and where environmental control improve- 
ments can be justified on a cost/risk/benefit basis to ensure that 
funds are not expended for control in instances where neither the 
potential effects nor public concerns warrant such expenditures. 
Environmental control systems and technology in use and under 
development for controlling radiological and chemical 'effluents 
from nuclear energy systems will be described. Physical and chemi- 
cal forms of the input feed and required process materials will be 
defined to the extent known. Treatment and confinement processes 
to eliminate or control the release of residual radiologically and 
chemically toxic materials to the biosphere will be described for 
adequacy. 
Keywords: power reactors; fuel cycle; environmental effects; radioac- 
tive waste processing;'radioactive effluents; radioactive waste man- 
agement; fission product release. 

100068 Assessment of Environmental Control for Wastewater in 
In-Situ Oil Shale Retorting. Mercer, B.W. (Battelle Pacific North- 
west Lab., P.O. Box 999, Richland, WA, ,99352). Project number: 
800061. Contract: EY-76-C-06-1830. Supported by: Department of 
Energy, Washington, DC (USA). Office of Environmental Compli- 
ance and Ocefview. Funding: DOE-$150,000. 
Related energy-Gource: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

A study is reported that is designed to assess the capabilities 
of current technology for the treatment and disposal of wastewaters 
generated by shale oil recovery and refining operations. Benchscale 
technology studies are being conducted to evaluate conventional 
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biological and physicalchemical treatment processes for mineo 
waters, retort waters, and refinery foul waters. The treatment proc-))I 
esses being studied include activated sludge, trickling filters, gravity ,II 
sedimentation, dissolved air flotation, chemical coagulation, steam 
stripping, solvent extraction, carbon adsorption, ion exchange, filter- 
ation, and reverse osmosis. The recovery of useful byproducts, such . 
as ammonia, is also being investigated. Disposal methods such as 
land disposal and underground injection are being evaluated. Process 
wastewater samples, such as retort water, used for the treatability 
studies are being obtained from both government and private spon- 
sored operations involving field tests and pilot or demonstration 
plants. The adeqaacy of conventional treatment and disposal meth- 
ods for shale oil wastewaters will be assessed with respect to the 
impact on the environment and in relation to state, regional, and 
federal standards. 
Keywords: waste water; waste processing; waste disposal; activated 
sludge process; filtration; sedimentation; flotation; flocculation; sol- 
vent extraction; adsorption; ion exchange; osmosis; research pro- 
grams; oil shale processing plants. 

100069 Assessment of ECT for Selected First Generation Coal 
Gasifiers. Mudge, L.K. (Battelle Pacific Northwest Lab., P.O. Box 
999, Richland, WA, 99352). Project number: 800065. Supported by: 
Department of Energy, Washington, DC (USA). Office of Environ- 
mental Compliance and Overview. Funding: DOE-$10,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives of the study are: (1) to determine if environ- 
mental control technologies in commercial use with Koppers-- 
Totzek (K--T) and Winkler gasifiers are adequate relative to emis- 
sion standards; (2) to identify areas where improved control technol- 
ogies are needed; and (3) to rank research and development pro- 
grams in terms of their potential benefits. Efforts for FY 1978 are 
directed toward revision of the draft report to include discussion 
about the applicability of control technologies to the Texaco and 
pressurized Koppers--Totzek processses. 
Keywords: pollution control; technology assessment; air pollution; 
coal gasification; koppers-totzek process; winkler process; sng proc- 
esses; sulfur oxides; removal; desulfurization; waste management; 
nitrogen oxides; sulfates; nitrates; hydrocarbons; aerosols; waste 
water; air quality; water quality. 

100070 Compressed Air Energy Storage Environmental Control 
Technolow Concerns. Craie. (Battelle Pacific Northwest Lab.. P.O. 
Box 999,%ichland, WA, 93352). Project number: 800246. supported 
by: Department of Energy, Washington, DC (USA). Office of Envi- 
ronmental Compliance and Overview. Funding: DOE-$25,000. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

Compressed air energy storage systems (CAES) include large 
underground caverns that are subjected to pressure, temperature and 
humidity fluctuations and result in a number of environmental con- 
cerns. The technical aspects of these concerns range from effects on 
geology and ecology during the development state, to leakage and 
cavern collapse during operation. Additional concerns include ef- 
fects on water bearing formations, subsurface geology, irreversible 
commitment of resources, and effects of operation. Conceptual de- 
velopment of CAES technology and initial studies of environmental 
concerns have now progressed to a stage where feasibility for 
technology application appears quite favorable. DOE and EPRI are 
currently evaluating proposals for demonstrating E A E S  systems. 
Consequently, it is now important that a formal program plan for 
assessment of environmental issues be developed. The progam plan is 
needed to identify and set forth the slope of the environmental issues 
of concern and to initiate a definitive plan for meeting DOE proto- 
col and directives. The program will provide assurance that environ- 
mental problems associated with CAES have been addressed, dis- 
cussed, and can be solved. 
Keywords: compressed air energy storage; pollution control equip- 
ment; compressed air energy storage equipment; technology assess- 
ment; compressed gases; underground storage; geology; ecology; 
environmental impacts; cavities. 

100071 Integrated LNG Safety and Control Program. Hall, R.J. 
(Battelle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 
99352). Project number: 800156. Con,tract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, DC (USA). Oflice of 
Environmental Compliance and Overview. Funding: DOE-$300,000. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective of this program is to develop in a timely 
manner the liquefied natural gas (LNG) safety and control informa- 
tion needed by industry, regulatory agencies and the,general public 
in making LNG decisions. The work will involve both experimental 
and analytical studies directed at development of a sound informa- 
tion base germane to LNG release prevention, and understanding 
and control of vapor generation and dispersion, fire and explosion 
phenomena. 

Keywords: liquefied natural gas; safety; information needs; materials 
handling; Ing industry. 

100072 Decommissioning of Retired Hanford Facilities. King, 
R.R. (Battelle Pacific Northwest Laboratory, P.O. Box 999, Rich- 
land, WA, 99352). Project number: 800271. Contract: EY-76-C-06- 
1830. Supported by: Department of Energy, Washington, DC (USA). 
Office of Environmental Compliance and Overview. Funding: DOE- 
$245,000. 
Related energy source: nliclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Technology applicable to the Hanford decommissioning 
effort is being developed. Concrete surface removal techniques are 
being evaluated. Water cannon and rock splitter techniques are 
shown to be effective and potentially useful concrete decontamina- 
tion methods. A program is underway to investigate the properties 
of concrete which are important to understanding contamination 
mechanisms and to design high integrity containment structures. A 
biobarrier (rock, gravel, sand, topsoil) technique is being evaluated 
as a potentially useful method of preventing plant and animal pene- 
tration of contaminated burial grounds. A prototype field instrument 
is being developed for measuring low levels of residual transuranic 
activity in structural materials and soils. 
Keywords: nuclear facilities; decommissioning; concretes; decontami- 
nation; hapo. 

100073 Environmental and Fire Hazards of Materials Used in 
Solar Heating and Cooling Systems. Searcy, J.Q. (Sandia Labs., 
Albuquerque, NM). Project number: 800171. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Environmental 
Compliance and Overview. Funding: DOE41 18,000. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The primary purpose of this project is to compile a list of 
solar heating and cooling (SHAC) materials (working fluids, storage 
media, insulations, and other materials) and to examine them from 
the viewpoints of toxicity, fire safety, economics, and engineering 
properties. Included in the list will be commonly used materials with 
similar properties for comparison. This list is to be suitable for 
distribution to the public and is envisioned to be used by the 
homeowner as.a guide for selecting, using, and disposing of SHAC 
materials. A complete literature and manufacturer survey or a pre- 
liminary chemical analysis as last resort will be made to determine 
the composition of the working fluids, storage media, and solid 
materials. Discretion will be exercised in selecting the detail of the 
analysis for each candidate materials. Those not immediately found 
to be of minimal environmental consequence will be investigated 
further in Phase 11. The data compiled in FY 77 will be presented in 
a written report to DOE for issue to the general public. The 
language used in the report will be understandable to the average 
homeowner. Those materials for which insufficient composition and 
toxicity data is available will be studied further by experimental 
means. 
Keywords: solar heating systems; solar cooling systems; working 
fluids; thermal energy storage equipment; thermal insulation; toxic- 
ity; fire hazards; economics; environmental impacts; safety. 

100074 Assessment of the Radiological Impact of Western Coal 
Utilization. (Mound Laboratory, Miamisburg, OH). Project number: 
800118. Supported by: Department of Energy, Washington, D C  
(USA). Office of Environmental Compliance and Overview. Fund- 
ing: DOE-$59,000. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The Administration's desire to reduce our dependency upon 
imported fossil fuels, as well as other factors, is moving the United 
States toward an economy based on coal as the primary fossil fuel. 
Government agencies, environmentalists, and scientists have become 
increasingly concerned with potential problems associated with large 
additions of trace elements to the environment from utilization of 
fossil fuels. In particular, the particles released to the atmosphere 
have relatively greater concentrations of certain trace elements than 
the feed coal or the collected fly ash. Western coal is also known to 
contain uranium and its decay products at much greater concentra- 
tions than most eastern coals. Uranium is found chiefly in low-rank 
and impure coal, including lignite, subbituminous coal and carbona- 
ceous shale of the Northern Great Plains and Rocky Mountain 
reglons. 
Keywords: coal; radioactive emuents; coal industry; western region; 
environmental impacts; decision making; environmental policy; 
energy policy; fossil-fuel power plants; flue gas; combustion prod- 
ucts; chemical composition; radioactivity; radiation monitoring; air 
quality. 

100075 Scale Model Experiments for Environmental and Safety 
Control Assessments of Energy Material Shipping Container Systems. 
Robins, R.A. (Battelle Columbus Labs., 505 King Ave., Columbus, 
OH, 43201). Project number: 800045. Supported by: Department of 
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Energy, Washington, D C  (USA). Office of Environmental Compli- 
ance and Overview. Funding: DOE-$386,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The scope of work covered in this program is the develop- 
ment of experimental data and analysis of the structural response of 
spent fuel and high-level waste transportation systems to assess the 
effects of accident environments on safety and potential environmen- 
tal conse uences. The approach used in this program is to conduct a 
few carejully selected experiments for specified container accident 
conditions, and simulated environments. The containers used in the 
current experiments are replica scale models of typical spr~lt  fuel and 
high-level waste shipping casks. These experiments are being closely 
coordinated with LASL to provide the most relevant baseline data 
for subsequent correlation of the computer codes being developed 
there. 
Keywords: spent fuels; high-level radioactive wastes; transportation 
systems; accidents; safety; environmental impacts; casks. 

100076 Environmental Control Technology Requirements in Solid 
Waste Processing. Young, J.C. (Ames Laboratory, Ames, IA). Proj- 
ect number: 800121. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Environmental Compliance and Over- 
view. Funding: DOE-$120,000. 
Related energy source: conservation(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The purpose of this project is to identify obvious and poten- 
tial water use and water pollution problems at facilities designed and 
operated to process municipal solid wastes for the purpose of energy 
or resource recovery, to characterize the treatability of these 
wastewaters, and to identify available methods and their adequacy 
for treating these wastewaters. The overall objective is to assess the 
adequacy of environmental controls for meeting existing and pro- 
jected water pollution control requirements. 
Keywords: municipal wastes; solid wastes; water requirements; water 
~ollution: water treatment olants: environmental imoacts: enernv -- 
konservaiion; water pollution' control; technology asses'smeni. 

100077 Improved Water Management of Coal ConGersion Process- 
es. Parsons, W.A. (Arthur G. McKee and Company, 6200 Oak Tree 
Blvd., Cleveland, OH, 44 13 1). Project number: 80016 1. Contract: 
EE-77-C-02-4375. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Environmental Compliance and Over- 
view. Funding: DOE-$179,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective of the study is the evaluation of the technical 
and economic feasibility of controlled two-stage quenching of coal 
conversion retort gases as a means of enabling improved water 
management of coal conversion processes. The study compares the 
technical and economic practicality of two-stage gas quenching with 
single stage gas quenchine for a fixed hed gasifier plant. Engineering 
concepts-of- water management systems for the alternatives are 
compared. Cost estimates enable the assessment of the practicality of 
the alternatives. The results indicate that strong electrolytes in~ the  
retort gases will be absorbed to a high degree in a controlled 
primary quench sufficient to condense 5 percent of the total gas 
moisture. The separation of strong electrolytes in such a low-volume 
purge will improve the quality of secondary condensates so as to 
facilitate their reuse in the process. 
Keywords: coal gasification; lurgi process; water requirements; 
quenching; fuel gas; ammonium chlorides; removal; cleaning; purifi- 
cation; water pollution control; feasibility studies; water; recycling. 

100078 LNG-~cal'e Effects in LNG Hazard Analysis and Testing. 
Fay, J.A. (Massachusetts Institute of Technolo y, Mechanical Engi- 
neering Department, Cambridge, MA, 02lf9). Project number: 
800188. Contract: EE-77-S-02-4204. Supported by: Department of 
Energy, Washington, DC (USA). Office of Environmental Compli- 
ance and Overview. Funding: DOE-$70,000. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

A program is being conducted to develop an analytical frame- 
work for use in deciding what measurements ought to be made to 
answer key questions in LNG spill events with respect to various 
hazards. The spill volume is considered the major variable in defin- 
ing the size of a spill. Other physical properties are considered 
parameters which affect the extent of the hazard but which need not 
necessarily be taken into account explicitly in'determining the effects 
of scale. Preliminary results for unconfined water spills, unconfined 
land spills, and confined land spills of LNG show that thermal 
radiation intensity and vapor concentration vary nearly in propor- 
tion to the spill volume, but that the time scale on which the spill 
events proceed increases only slightly with spill size. It is recom- 
mended that a range of wind speeds and atmospheric stabilities be 
studied independently of spill volume in whatever field tests are 
undertaken. 
Keywords: liquefied natural gas; gas spills; hazards; research pro- 
grams; size; water; vapors; volume; wind; velocity. 

100079 LPG (Liquefied Petroleum Gas) Boiling Rates on Water. 
Reid, R.C. (Massachusetts Institute of Technology, Chemical Engi- 
neering Department, Cambridge, MA; 02139). Project number: 
800225. Contract: EE-77-S-02-4548. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Environmental Compli- 
ance and Overview. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

A program is reported to measure liquified petroleum gases 
(LPG) boiling rates, measure vapor fractionation occurring, and 
compare the results with theory. Laboratory-scale experiments are 
conducted and analytical models are developed to compare with 
present theory. The experimental program is continuing. 
Keywords: liquefied petroleum gases; boiling; vapors; fractionation; 
bench-scale experiments; water; time dependence. 

100080 Oil Assessment of Environmental Control Technology As- 
pects of EOR Wastewater Cleanup. Thompson, R. (Tulsa University, 
Chemical Engineering Department, Tulsa, OK, 74104). Project 
number: 800229. Contract: EE-77-S-05-5596. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Environmental 
Compliance and Overview. Funding: DOE-$35,000. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objective is to assess the efficacy and practicability of 
membrane processes for treatment of wastewaters produced by 
tertiary oil recovery techniques. An experimental study will deter- 
mine the effectiveness of membrane ultrafiltration process in the 
concentration and removal of sulfonates and crude oil from EOR 
wastewaters. Information will permit operating and capital costs for 
full-sized units to be estimated. Environmental effectiveness of these 
techniques will be assessed. 
Keywords: waste water; membranes; water pollution; water; en- 
hanced recovery; petroleum; ultrafiltration; purification; water treat- 
ment; sulfonates; removal. 

100081 Evaluation of the Effect of Coal Cleaning on Fugitive 
Elements. Boyer, J.F. Jr. (Bituminous Coal Research, Inc., 350 
Hochberg Road, Monroeville, PA, 15146). Project number: 800236. 
Contract: EE-77-S-02-4427. Supported by: Department of Energy, 
Washington, DC (USA). Office of Environmental Compliance and 
Overview. Funding: DOE-$183,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are: (1) to prepare a state-of-the-art report on 
the effects of coal mining, preparation, transportation, and utilization 
on trace elements found in coal; (2) to determine the effect of 
conventional and non-conventional coal cleaning on fugitive ele- 
ments by cleaning twenty coals under controlled laboratory condi- 
tions, analyzing the fractions obtained thereby, and evaluating the 
effect of such cleaning on the distribution in various fractions of the 
fugitive elements and on the removal of these constituents from the 
coal; and (3) to provide a description of accurate analytical methods 
used and developed on this project for use by coal industry and 
commercial laboratories for determining the concentrations of select- 
ed trace elements in coal. As of this date, thirteen of the proposed 
twenty coals have been obtained. Cleaning of ten, analysis of seven, 
and evaluation of the data from cleaning four of them has been 
completed. Thus far, effective removal of many of those constituents 
of coal which might cause problems with their release to the 
environment has been demonstrated. 
Keywords: coal; washing; elements; trace amounts; chemical analysis; 
quantity ratio; feasibilrty studies; coal preparation; chemical compo- 
srtion. 

100082 Treatment of Coal Liquefaction Process Wastewater. 
Haynes, W.P. (Pittsburgh Energy Technology Center, 4800 Forbes 
Avenue, Pittsburgh, PA, 15213). Project number: 800238. Supported 
by: Department of Energy, Washington, DC (USA). Office of Envi- 
ronmental Compliance and Overview. Funding: DOE-$200,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives of this project are: (1) to develop an integrated 
treatment process through bench scale treatability of PDU and pilot 
plant waters from coal gasification that could be used commercially 
to treat plant waters for reuse or discharge; (2) to test various 
wastewater treatment unit operations; and (3) to provide data that 
can be used for design of demonstration or commercial coal gasifica- 
tion wastewater treatment processes. 
Keywords: coal gasification plants; waste water; water treatment; 
demonstration plants; water treatment plants; design; bench-scale 
experiments; synthane process; water pollution control; solvent ex- 
traction; adsorption; evaporation. 

100083 LNG-Design for Medium Scale LNG Spill Tests. (Holmes 
and Narver, Orange, CA, 92666). Project number: 800265. Supported 
by: Department of Energy, Washington, DC (USA). Office of Envi- 
ronmental Compliance and Overview. Funding: DOE-$153,000. 



Related ened jource :  oil and gk(100) R and D categorim ~colo$: 
cal effects of pollutants or physical disturbances. 

A program is described devoted to development of a concep? 
tuk design for medium-scale LNG spill tests to be conducted at 
either NWC, China Lake, or  NRDS at NTS. Organizations at these 
sites will provide general plans, cost and time schedules. The avail- 
ability of existing equipment, water, etc. are to be evaluated along 
wiih topography and meteorology aspects. Complete conceptual 
design is scheduled for October 1977. Final design is scheduled to 
begin in December 1977. 
Keywords: liquefied natural gas; gas spills; demonstration progra'ms; 
research programs; hazards; meteorology; topography; testing. 

100084 Environmental Control Technology Requirements for 
Future AC, High-Voltage Overhead Facilities. Scott; Walton, B.L. 
(SRI International, 333 Ravenswood Avenue, Menlo Park, CA, 
94025). Project number: 800189. Contract: EY-76-C-03-0115. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Environmental Compliance and Overview. Funding: DOE-$66,000. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The main objective of this program is to provide the Division 
df Environmental Control Technology of DOE with an overview of 
current understanding about environmental impacts of high-voltage 
transmission lines by assessing testimony recently submitted for 
licensing a 765-kV line in New York. A multidisciplinary team was 
employed to review the recent testimony and to recommend re- 
search on environmental impacts and environmental control technol- 
ogy where appropriate. The draft final report was completed in June 
1978. The testimony indicates potential impacts from the audible 
noise and from the electrostatic shocks that people can receive when 
they touch a large vehicle parked under the lines. The testimony also 
indicates that certain cardiac pacemaker and lead combinations may 
under special circumstances undergo reversion to a fixed rate of 
pacing in the presence of the fields under the lines, but that little risk 
to cardiac patients results except possibly for those patients for 
whom competition between the heart's own rate and the pacemaker 
rate presents a health risk. The testimony fails to demonstrate 
biological hazard from the fields. Further research is necessary to 
understand the effects of the fields on biological systems. The 
testimony indicates that ozone produced by the lines will not signifi- 
cantly affect the environment. 
Keywords: new york; ehv ac systems; power transmission lines; 
environmental effects; noise; electromagnetic fields; health hazards; 
ozone; cardiac pacemakers; overhead power transmission. 

100085 Assessment of Environmental Control Technology for 
Solar-Derived Fuels. Austin, T.A. (Ames Laboratory, Ames, IA). 
Project number: 800200. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Environmental Compliance and Over- 
view. Funding: DOE-$87,000. 
Related energy source: solar(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The purpose of this project is to identify the obvious and 
potential environmental impacts associated with using solar derived 
materials for energy production (biomass conversion processes). 
Conversion of animal manure to methane gas; crop residues to gas, 
ammonia or liquid fuels; production of trees or marine crops for 
energy production; and processing of sawmill waste into fuels are 
examples of technologies now being developed for conversion of 
solar derived materials to fuels for energy. This project is designed 
to provide ECT of ERDA with sufficient background on the state- 
of-the-art of these new technologies, to document their obvious and 
potential environmental impacts and to assess environmental control 
technologies. The impacts include air pollution, water pollution and 
land impacts resulting from both the dispersal of residues remaining 
after processing and the utilization of the derived fuel. The conver- 
sion processes (anaerobic digestion, direct burning, fermentation, and 
pyrolysis), the disposal of any waste residuals, and environmental 
impact and required control technologies for the derived fuels will 
also be investigated. Phase 1 will assess the processes and their 
potential for immediate (within the next 5 years), intermediate (5 to 
10 years) and long range (10 to 20 years) application. Phase 1 will 
provide the state-of-the-art of the technologies involved so that 
preliminary priorities can be established. A general planning docu- 
ment will be completed in phase 2. .This document will identify those 
technologies that have immediate application and the associated 
known environmental impacts. A priority listing of study needs for 
assessing potential environmental impacts will be developed in the 
planning document. During phase 3 waste stream characterizations 
and assessments for the key biomass conversion processes will be 
conducted where data are inadequate. These data will permit a 
refinement of environmental impact assessment mode during phases 
1 and 2 and will help establish more reasonable priority rankings. 
Keywords: manures; crops; residues; biomass; environmental impacts; 
wood wastes; air pollution; water pollution; conversion; waste dis- 
posal; planning; information needs; synthetic fuels; trees; anaerobic 
digestion; combustion; fermentation; pyrolysis. 

100086 Assessment of Environmental 'Control Industry: Waste 
Treatment Tecbology. Gasperino. (Battelle Pacific Northwest Lab., 
P.O. Box 999, Richland, WA, 99352). Project number: 800247. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Environmental Compliance and Overview. Funding: DOE-$30,000. 
Related energy source: conservation(100) R and D categories: Eco- 
logical effects of pollutants or hysical disturbances. 

The Water Pollution &ntrol Act Amendments (PL92-500) 
require substantial treatment of industrial wastes. Most waste treat- 
ment processes to date have been developed with little regard to 
energy usage. PNL proposes to develop a program to assess the 
poss~bilities of energy conserving industrial waste treatment process- 
es and to look at environmentql control from a total energy utiliza- 
tion systems concept. This program would provide an overview of 
DOE work in this area and develop a center of excellence available 
to DOE for such matters as pollution abatement, regulation interpre- 
tation, and appraisal of other government agency's programs. Addi- 
tionally, the rogram will analyze what is currently happening in 
industrial poflution control and pinpoint key problem areas for 
detailed study. 
Keywords: water pollution control; water treatment; waste water; 
pollution control equipment; energy consumption; waste manage- 
ment; information centers; pollution abatement; technology assess- 
ment; industrial wastes; epergy conservation. 

100087 LNEMedium-Scale LNG Spill Tests. Lind, C.D. (U.S. 
Naval Weapons Center, China Lake, CA, 93555). Project number: 
800220. Supported by: Fish and Wildlife Service, Keameysville, WV 
(USA). Funding: DOE-$135,000. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

A program is described devoted to determining the extent of 
hazard for 50 cubic m LNG released on water or land. Predictive 
models are utilized to determine extent of vapor cloud travel and 
radiation from fire, then tests are conducted and experimental results 
are compared with predictive models. Plans for instrumented field 
tests and medium-scale LNG tests are summarized. 
Keywords: liquefied natural gas; gas spills; vapors; diffusion; trans- 
port; testing; motion; water; fire hazards. 

100088 LPG Hazard Assessment. Welker, J.R. (Applied Tech- 
nology Corp., P.O. Box FF, Norman, OK). Project number: 800224. 
Contract: EP-78-C-05-6020. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Environmental Compliance and 
Overview. Funding: DOE-$10,000. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

A program is reported to conduct a systematic examination of 
potential hazards in the production, storage, and distribution of 
LPG. For those hazards identified and analyzed, basic engineering 
data are to be developed for designing or evaluating existing hazard 
control systems for LPG. 
Keywords: liquefied petroleum gases; production; storage; transport; 
safety engineering; research programs. 

100089 Environmental Assessment for Gasifiers in Industry. (Oak 
Ridge National Laboratory, Central Management Office, P.O. Box 
X, Oak Ridge, TN, 37830). Project number: 800300. Contract: W- 
7405-ENG-26. Supported by: Department of Energy, Washington, 
DC (USA). Office of Environmental Compliance and Overview. 
Funding: DOE-$250,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this program is to implement an environmen- 
tal and health, monitoring and testing program at the University of 
Minnesota at Duluth Gasifier Project. Process streams and plant 
eMuents will be characterized chemically and physically by on-line 
and in-plant sample collections, measurements, and monitoring. Data 
developed will be used to determine the efficiency, reliability, and 
maintenance requirements of environmental control equipment, and 
to assess and document the adequacy of health and safety controls 
incorporated into the rocess system. 
Keywords: coal gasi&ation; gaseous wastes; liquid wastes; solid 
wastes; chemical analysis; environmental effects; health hazards; air 
pollution control; water pollution control; sampling; ,monitoring; 
hydrocarbons; particles; emission. 

100090 Evaluate Feasibility of Methods and Systems for Reducing 
LNG Tanker Fire Hazards. Allan, D.L. (Arhur D. Little, Inc., 
Cambridne. MA. 02403). Proiect number: 800228. Contract: EP-78-C- 
02-4734. -s;ppoAed by; ~ e i a r t m e n t  of Energy, Washington, D C  
(USA). Office of Environmental Compliance and Overview. Fund- 
ing: DOE-$50,000; DOC-$63,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

Details are given concerning a eibgram to identify and evalu- 
ate methods and naval concepts for reducing LNG tanker fire 
hazards. The program includes analysis'of the feasibility of methods 
for significantly reducing fire hazards ciused by major LNG tanker 
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accidents. A literature search was completed and initial contacts 
were made with shipbuilders and government agencies. Analytical 
methods were developed to estimate changes in thermal hazards. 
Keywords: tanker ships; liquefied natural gas; accidents; gas spills; 
fire hazards; fire prevention. 

100091 State-of-the-Art Review of Statefledera1 Environmental 
Requirements Concerning Electrical Effects of Overhead Transmission 
Lines. Shah, K.R. (Shah and Associates Incorporated, 467 N. Fred- 
erick Avenue, Gaithersburg, MD, 20760). Project number: 800296. 
Contract: EV-78-X-01-1802-0. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Environmental Compliance and 
Overview. Funding: DOE-$10,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The subject program is comprised of two parts, a large effort 
pertaining to the assessment and control of potential pollutants from 
Brookhaven National Laboratory's (BNL) flash hvdrovyrolvsis of 
coal process (FHP), and a smalle? effort dealing whh a i  anaiysis of 
means of controlling the concentration of atmospheric C02. Empha- 
sis is placed on the FHP because of its potential for producing liquid 
and gaseous fuels from coal. The portion of the program pertaining 
to C 0 2  will draw on information from other organizations concern- 
ing global CO2 concentrations and efforts while studies at BNL will 
concentrate on an assessment of the technology of environmental 
control of C 0 2  from the atmosphere and from energy-related indus- 
trial emissions. 
Keywords: power systems; power transmission lines;;environmental 
effects; reviews; regulations; overhead power transmi:sion; air qual- 
ity; noise pollution; safety. I 

100092 Study of Gelled LNG. Rudnicki, M.I. ( ~ g i o j e t  ~ n e r i y  
Conversion Company, P.O. Box 13222, Sacramento;, CA, 95813). 
Project number: 80031 1. Contract: EP-78-C-03-2057. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Environ- 
mental Compliance and Overview. Funding: DOE-$50,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

Details are given concerning a program to assess the technical 
and economic feasibility of decreasing the hazard of transporting, 
storing, and handling LNG to gelling it. The program includes 
preparation of LNG fuels; physical properties measurements; con- 
ducting preliminary safety tests; preparation of preliminary design of 
industrial scale gelation processes; and preparation of preliminary 
economic assessment of proposed industrial process. A final report is 
due April 1979. 
Keywords: liquefied natural gas; transport; storage; gelation; safety; 
pollution control. 

100093 Technical and Economic Assessment of Environmental Ad- 
vantages Associated with Use of Battelle .Treated Coal in Gasifiers. 
Feldmann, H.F. (Biltelle-Columbus Laboratorics, 505 King Avenue, 
Columbus, OH, 43201). Project number: 800312. Contract: W-7405- 
ENG-92. Supported by: Department of Energy, Washington, D C  
(USA). Office of Environmental Compliance and Overview. Fund- 
ing: DOE-$78,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this study is to evaluate the environmental 
and economic advantages of using coal treated by a proprietary 
process developed by Battelle as an environmentally acceptable 
feedstock for commercially available industrial gasification systems. 
This process involves chemically incorporating Ca+ + ions into the 
coal by contact with a CaO slurry in an autoclave. The use of 
Battelle Treated Coal (BTC) as a gasification feedstock is intended 
to capture sulfur in the feed coal with the chemically incorporated 
calcium to produce a low-sulfur fuel gas. The energy market of 
primary interest to BTC application is the industrial market. It is 
assumed that this user is currently using natural gas which will be 
curtailed. The economic evaluation will show which of the follow- 
ing alternatives available to industrial users of natural gas are most 
viable: (1) coal-fired boiler with particulate removal and flue-gas 
desulfurization; (2) coal gasifier and gas-fired boiler with particulate 
removal and flue-gas desulfurization; (3) coal gasifier with hydrogen 
sulfide and particulate removal and gas-fired boiler; and (4) coal 
gasifier using BTC with particulate removal and gas-fired boiler. 
The technical and environmental evaluation of BTC utilization will 
be carried out through an experimental program designed to com- 
pare the performance of BTC and untreated coal with respect to 
sulfur content of product gas and environmental effect of sulfur 
captured in the ash. The scope of the planned technical effort covers 
preparation of BTC's under various treatment conditions and labora- 
tory-scale gasification studies to simulate a fixed-bed gasifier, a 
fluidized-bed gasifier, and an entrained-bed gasifier operation. Thus, 
the technical effort is being directed to demonstrate the usefulness of 
BTC for wide industrial applications. . 
Keywords: coal gasification,plants;',iir~pollution control; coal prepa- 
ration; battelle hydrotherm~lcoal . process; . fossil-fuel power plants; 

flue gas; desulfurization; particles; removal; fuel gas; hydrogen sul- 
fides; environmental effects; economicsjl comparative evaluations. 

100094 Feasibility Analysis and Testing of Chemical ,Recovery 
from Coal Conversion Plant Waste Streams. Heist, J.A. (Concentra- 
tion Specialists, Inc., 204 Andover Street, Andover, MA, 01810). 
Project number: 800349. Contract: EP-78-C-02-4943. Supported by: 
Department of Energy, Washington, DC (USA). Office of Enviroti- 
mental Compliance and Overview. Funding: DOE-$35,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The first (funded) phase of this program will investigate the 
economics of several advanced waste treatment concepts to the 
conventional precipitation and biological oxidation techniques. The 
latter will be considered a base case. The alternative methods being 
considered are reverse osmosis, ultrafiltration, and freeze crystalliza- 
tion. These processes will be evaluated for concentrating liquid 
wastes into a minimal volume (for injection back into the coal 
conversion reaction train, etc.) or for by-product recovery by direct 
fractionation of the wastes into the components. The method used to 
compare the advanced concepts consists of sequentially performing 
the individual tasks: characterization, process performance predic- 
tion, treatment system preliminary designs, and economic evaluation 
of alternatives. 
Keywords: coal liquefaction plants; coal gasification plants; waste 
water; waste processing; economics; ultrafiltration; osmosis; crystal- 
lization; feasibility studies; performance testing. 

100095 LPG (Liquefied Petroleum Gas) Research Assessment. 
Patrick, M. (Battelle Pacific Northwest Labs., P.O. Box 999, Rich- 
land, WA, 99352). Project number: 800350. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Environmental 
Compliance and Overview. Funding: DOE-$40,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

. . D O E  has requested this as one part of an overall DOE 
program on safety and environmental control aspects of liquefied 
fuels. DOE'S purpose for this program is to examine the safety and 
environmental control issues relating to the use of liquefied fuels 
such as LNG, LPG, H2, NH3 and alcohol. An assessment is needed 
which identifies current status of, and needed additional research, 
development and demonstration (RD and D)  work (if any) for, 
safety and environmental control in processing, storing, transferring 
and transporting liquefied petroleum gas (LPG) in the United States. 
Concerns have been expressed by DOE and a part of the Congress 
on the adequacy of safety and environmental control provisions and 
regulations applicable to LPG. One need in responding to this 
concern is to examine the technological bases for such provisions 
and regulations and determine what, if anything, should be done to' 
assure industry, government and public of the soundness and adequa- 
cy of these bases. This work will include identifying the overall 
scope of the LPG industry, both existing and anticipated, from 
production to utilization. Past and current RD and D work on LPG 
properties, release prevention and control, vapor generation and 
dispersion, fires and explosions will be identified and assessed. The 
process of assessing the RD an3 D and identifying any needed 
additional work is expected to involve the participation of national 
level experts from academia, R and D organizations, industry and 
government. 
Keywords: liquefied natural gas; liquefied petroleum gases; ammonia; 
alcohols; transport; safety; environmental policy; chemical proper- 
ties; physical properties; technology assessment. 

100096 Burning of Oil Spills. Thompson, J.F. (Battelle Pacific 
Northwest Labs., P.O. Box 999, Richland, WA, 99352). Project 
number: 800351. Supported by: Department of Energy, Washington, 
DC (USA). Office of Environmental Compliance and Overview. 
Funding: DOE-$50,'000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

Studies involve the technical feasibility and state-of-the-art of 
using combustion as a countermeasure to minimize oil pollution from 
vessels in situ, on the water surface, and from oil soaked debris. 
Keywords: oil spills; water pollution; combustion; feasibility studies; 
water pollution abatement. r 

, . 
100097 Assessment and contrdl of Water ~ontam'ination: o i l  
Shale Extraction and Processing. Wewerka, E.M. (Los Alamos Sci- 
entific Laboratory, MS 734, Los Alamos, NM, 87545). Project 
number: 800356. Supported by: Forest Service, Portland, OR (USA). 
Pacific Northwest Forest and Range Experiment Station. Funding: 
DOE-$70,000. 
Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. 

A research program is annou'nced to assess the nature and 
magnitude of water contamination resulting from the. major surface 
and in situ shale oil extraction methods, and to identify technology 
suitable for controlling water pollution from these sources. Full use 
will be made of existing knowledge and information concerning 
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contamination of waters associated with oil shales, shale oil and 
wastes. Experimental work will be conducted where necessary to 
generate additional information to support a thorough assessment of 
control technolo y needs and options. 
Keywords: oil sfales; in-situ processing; water pollution control; 
evaluation; technology assessment; water pollution. 

100098 Assessment of the Radiological Impict of Coal Utilization. 
Wewerka, E.M. (Los Alamos Scientific Laboratory, CMB8, MS 734, 
Los Alamos, NM, 87545). Project number: 800360. Supported by: 
Department of Energy, Washington, D C  (USA). Ofice of Environ- 
mental Compliance and Overview. Funding: DOE-$35,000. 
Re!ated energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

'The urposes of this work are to identify potential environ- 
mental and iealth hazards that may result from low-level releases of 
radioactive substances during the mining, processing, and combus- 
tion of coal and to define environmental control technologies where 
appropriate. Three main tasks comprise the experimental parts of this 
program. The first task includes measurements of the radionuclide 
concentrations in various coals, coal wastes and ashes and the 
determination of the distribution of radionuclides in the various 
sectors of the coal ut~lization cycle. High sulfur coals and areas 
where little information about radionuclide composition or releases 
now exists (such as coal refuse dumps, coal storage areas and ash 
dumps) are being emphasized. The second task involves the use of 
laboratory and field experiments to d6fine the nature and magnitude 
of the radionuclide releases from coal mines, storage areas, refuse 
dumps and aih disposal sites. This will be done by means of labora- 
tory leaching ex enments involving various coal and waste samples 
collected from t\e field and by conducting radon release measure- 
ments at various disposal sites. The third part of the program, that of 
the environmental controls development, will be done in tandem 
with the first two tasks. As soon as environmentally troublesome 
areas appear as a result of the distribution and release studies, 
assessment studies of appropriate environmental control technologies 
will be started. 
Keywords. coal industry; low-level radioactive wastes; health haz- 
ards; environmental impacts; radiation monitoring; wastes; leaching; 
leachates; chemical composition; pollution control. 

100099 D r y m e t  Cooling Towers. Johnson. (Battelle Pacific 
Northwest Lab., P.O. Box 999, Richland, WA, 99352): Project 
number: 800232. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Environmental Compliance and Overview. 
Funding: DOE-$50,000. 
Related energy source: CoaI(100) R and' D categories: Pollutant 
characterization and analysis. 

The objective of DOE'S dry cooling tow& (DCT) program is 
to develop (h .conjunction with utilities and the cooiing- tower 
industry) dry cooling tower systems and:dry/wet systems that can 
be applied to conserve water resources, increase power plant siting 
flexibility; and give efficient power plant performance over a year's 
cycle. At costs (capital and operating) substantially below system 
presently available from manufacturers. The focus of PNL's task 
within the DOE program is to move forward the development and 
demonstration of heat rejection technology. The aim is that tested 
technology will be gathered and disseminated to potential users with 
the end result that waste heat rejection methods will be adopted that: 
(1) are low in consumptive use of waters;. (2) do not thermally 
burden the aquatic biosphere; (3) are lower in initial and operating 
costs'than present systems; (4) have .10~  maintenance and operating 
costs; (5) are societally acceptable; and (6) can be integrated into an 
energy conservative (efficient) generating system. 
Keywords: thermal power plants; cooling towers; performance; cost; 
technology assessment; socio-economic factors. 

100100 Removal of NOx and SO2 from Flue Gas Through Elec- 
tron Beam Irradiation. DeHaas, E. (Research-Cottrell Co., Inc., 
Bound Brook, NJ). Project number: 800239. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Environmental 
Compliance and Overview. Funding: DOE-$20,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this study is to assess the technical, economi- 
cal, and environmental aspects of a novel concept for controlling 
NOx and SO2 :emissions from flue gases via electron beam irradia- 
tion. The candidate process possesses several potential advantages 
over conventional flue gas scrubbing operations: (1) NOx and SO2 
emission are reduced simultaneously; (2) the process is dry which 
enhances reliability and facilitates disposal of solid wastes, which for 
process, possesses some fertilizer value; and (3) the process configu- 
ration lends itself to retrofit application. The project is divided into 
five subtasks: (1) literature review of irradiation of SO2 and NOx 
system; (2) development of reaction model for process to include 
effects of irradiation, operation conditions, and flue gas composition; 
(3) bench scale experiments with dc electron beam; (4) bench scale 
experiments with pulsed electron beam;. and (5) engineering evalua- 
tion of process for development. Subtasks 1 and 2 are required to 

establish a reliable model to be used for detailed evaluation of 
experimental results and to establish a means for scaling process to 
layer sizes. Subtasks 3 and 4 involve experimental evaluation of.the 
process using two types of electron beams.Each task evaluation will 
Include effects of temperature, gas composition, dosage and dose 

- 

rate, and reaction products. 
Keywords: nitrogen oxides; sulfur dioxide; flue gas; denitrification; 
desulfurization; irradiation; electron beams; air pollution coitrol; 
pollution control equipment; thermal power, plants; feasibility stud- 
les. 

100101 Environmental Contrnl Technology in In Situ Oil Shale. 
Mdody, M. (Lawrence Livermore Laboratory, Liveimore, CA, 
94550). Project number:. 800316. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Environmental Compli- 
ance and Overv~ew. Funding: DOE-%40,000. .. . 
Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. 

. Retort integrity is critical for worker safety during the retort- 
ing operation and for long terni subsideice control of abandoned 
retort areas. The short term problem of roof collapse,during under- 
ground retorting will be studied with a subsidence computer model 
and field insi'riimentation, at the Colorado Lease Tract CA duiing 
the modular development phase. The long term solution io retort 
integrity and subsidence;is to develop some method.of grouting to 
reduce the void volume of the old retorts and increase the strength 
of thk residual spent shale. Methods of grouting with'optimum 
slurries made. from surface spent shale will be examined in the 
laboratory and'the field to determine the effectiveness of grouting to 
increase stren 'ih and reduce void volume. 
Keywords: oiK.ihales; in-situ retorting; ground subsidence; strata 
control; computer calculations; mathematical models; grouting; rio 
blanco oil shale project; spent shales; slurries. 

100102 Aerial Measuring System (AMS). Doyle, J.F. (EG and G 
Idaho, Inc., Idaho Falls, ID).. Project number: 600001. Supporied by: 
Department of Energy, Washington, DC (USA). Office of Environ- 
mental Compliance and Overview. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

The AMS operation provides both an airborne radiological 
monitoring system capability for emergency response to a nuclear 
accident and an aerial remote' sensing and ground correlation pro- 
gram. The 24-hour-a-day nuclear emergency capability is operational 
out of both a western and eastern base, using two fixed wing survey 
aircraft continuously and partial annual use of helicopters. The aerial 
remote sensing/ground correlation provides data on: (1) naturally 
occurring radiation in the environment; (2) radiation contamination 
whose type and amount are influenced by man-made activities; and 
(3) measurements of geological, hydrologica1,'and ecological fea- 
tures. The Aerial Measurement System (AMS) Program is divided 
into two segments. The operations activity includes the actual carry- 
ing out of the aerial monitoring mission. The technical support 
segment provides the technical and scientific backup, including 
instrumentation and data analysis. 
Keywords: radiation monitors; radiation monitoring; aerial monitor- 
ing. 

100103 Three Mile Island Accident. Williams, R. (Washington 
Univ., St. Louis, MO). Project number: 600257. Supported by: De- 
partment of Energy, Washington, D C  (USA). Office of Environ- 
mental Compliance and Overview. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

The objective of the program is to prepare documentation on 
the DOE participation in the Three Mile Island accident. 
Keywords: three mile island-2 reactor; reactor accidents; reactor 
safety; us doe; documentation. 

104000 Water Resources Council. Project number: 006931. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Technology Impacts. Funding: DOE-$848,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

Three regional water assessments for coal and oil shale tech- 
nologies are being conducted in the Upper Colorado, the Missouri 
River and the Ohio River Basins. Draft reports are due in the Fall of 
1978. Additional water assessments will be initiated in 1978 for 
priority regions in the country to examine all energy technology 
types and resource development. A site-specific water assessment for 
the proposed low Btu coal gasification plant in Georgetown, Ken- 
tucky, is expected to be completed by mid 1978. Additional site- 
specific studies in Illinois and Ohio may also be undertaken in 1978. 
Draft Technical Guidelines for conducting Sections 13(a), (b), and 
(c) water assessments were developed and are expected to undergo 
interagency-WRC review by September 1978. A trial application of 
these guidelines to selected parts of Appalachia was completed in 
1978. Methodology for determining in-stream flow requirements was 
completed in 19%. Application oTthis methodology 'to assessments 
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of water availability in various regions is in progress in, for example, 
Upper Colorado River Basin. This methodology may be broadened 
to apply to lakes and reservoirs. Feasibility of using UPGRADE 
system for water quality assessments for regional and site-specific 
situations was examined in 1978. During 1978, additional capabilities 
will be added to UPGRADE for assessing water quality by incorpo- 
rating information on groundwater and energy-specific pollutant 
data. Studies (by Interstate Conference on Water Problems) were 
initiated to define water issues requiring assessments, as perceived by 
13 representative western and eastern states, taking Into account 
institutional, legal, and other factors. 
Keywords. energy source development; water requirements; coal 
industry; oil shale industry; coal gasification plants; water quality; 
water resources; surface waters; ground water; sewage; fresh water; 
liquid wastes. 

104001 Regional Assessments ~ d v i t y .  Ballou, S. (Argonne Na- 
tional Laboratory, 9700 South Cass Avenue (EIS-T-11 No. S), 
Argonne, IL, 60439). Project number: 001345. Contract: W-31-109- 
ENG-38. Supported by: Department of Energy, Washington, D C  
(USA). ,Office of Technology Impacts. Funding: DOE-$100,000. 
Related energy source: Coal(50); oil and gas(25); nuclear fission(25) R 
and D categories: Pollutant measurements technology. 

The Great Lakes Regional Coniparative Assessment focuses 
on the evaluation of existing and future environmental impacts 
associated with the present mix of power generating facilities and 
alternatives for future power production within the Great Lakes 
Drainage Basin (GLDB). Current efforts are aimed at the identifica- 
tion and assessment of the major biological and physical resources 
within the Lake' Michigan watershed. Results of this pilot study 
provide a necessary information base for the GLDB assessment. In 
addition to identifying and assessing cumulative impacts of power 
production, the proposed study will address the compatibility of 
future power production with resource availability. Identification 
and evaluations of resource management and/or alternative technol- 
ogy options that mitigate undesirable consequences of power devel- 
opment will be accompanied by recommendations for priority re- 
search. 
Keywords: great lakes; regional analysis; power plants; environmen- 
tal impacts; decision making; resource conservation. 

104002 Environmental Policy Analysis: Air Quality Issues That 
Affect DOE Programs. Goldsmith, B.J. (Environmental Research 
and Technology, Inc., 696 Virginia Road, Concord, MA, 01742). 
Project number: 007414. Contract: EE-77-C-01-6036. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Technol- 
ogy Impacts. Funding: DOE-$200,000. 
Related energy source: Coal(90); conservation(10) R and D categories: 
Environmental effects assessment. 

The Subcommittee on the Geochemical Environment in Rela- 
tion to Health and Disease itself held no meetings during this period, 
but it sponsored a meeting on 16 January 1979. At that meeting, 
invited representatives from government agencies and industry-relat- 
ed associations met with subcommittee and staff members to discuss 
and determine whether a study on this subject would be appropriate 
and needed. There was a consensus that a panel study is needed to 
define these hazardous materials and to identify and differentiate 
those aspects, such as size of fibers, that will help set up standards of 
risk. Proposals were prepared and sent to USBM, USGS, DOE, 
NSF, and the Navy Department. Proposals to EPA and the health 
agencies are contemplated. 
Keywords: environmental policy; air quality; experiment planning; 
health hazards; chemical efnuents; biological effects; hazardous ma- 
terials; coal. 

104003 Policy Analysis: Air Quality. Leppert, G. (Argonne Na- 
tional Lab., 9700 South Cass Avenue, Argonne, IL, 60439). Project 
number: 002962. Contract: W-31-109-ENG-38. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Technology 
Impacts. Funding: DOE-$210,000. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The objective is to provide DOE with analysis of the relation- 
ship among technical, environmental, health, economic and societal 
factors as they affect environmental regulations, energy and environ- 
mental policy and commercialization of developing energy systems. 
Specific studies on the implications of the Clean Air Act Amend- 
ments and subsequent regulations on energy production and devel- 
opment and conservaion technologies will be conducted, empasizing 
the areas of prevention of significant deterioration, nonattainment 
and new source performance standards, surface mining issues affect- 
ing coal utilization, and implications of atmospheric carbon dioxide 
accumulation. 
Keywords: pollution regulations; energy policy; environmental 
policy; commercialization; technology utilization; socio-economic 
factors; clean air act; energy'conservation; power generation; stand- 
ards; surface mining; carbon dioxide; health hazards; coal; fossil-fuel 
power plants. 

:J 104004 Policy Studies: Radiation. Hessel, D.L.~(Battelle Pacific 
GJ Northwest Lab., P.O. Box 999, Richland, WA: 99352). Project 

number: 002228. Contract: EY-76-C-06-1830. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Technology 
Impacts. Funding: DOE-$200,000. 
Related energy source: Coal(25); nuclear fission(75) R and D catego- 
ries: Environmental effects assessment. 

The objective of this project is to analyze priority environ- 
mental policy issues relevant to development of energy technologies. 
Analysis will be conducted on brush-fire issues, as well as on issues 
of less immediacy. Specific studies will be conducted on transuranics 
in the environment, impact of regulations on DOE operations and 
the nuclear option, comparative risks of energy production technol- 
ogies, and impacts of water pollution control laws and programs on 
energy development. 
Keywords: energy source development; environmental impacts; envi- 
ronmental policy; economic impact; decision making; transuranium 
elements; environmental effects; pollution regulations; energy 
sources; risk assessment; water pollution control; nuclear energy; us 
doe. 

104005 Studies and Environmental Policy Analysis: Water Quality 
and Quantity Issues that Affect DOE Frograms. Fry, A. (Energy 
Resources Company, Cambridge, MA). Project number: 007435. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Technology Impacts. Funding: DOE-$260,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The policy analysis includes technical, economic, social, legal, 
and institutional analysis of environmental policy issues and stand- 
ards for water quality. 
Keywords: energy policy; environmental policy; technology assess- 
ment; economic impact; social impact; legal aspects; water quality; 
standards; water resources; water requirements; energy source devel- 
opment. 

104006 Policy Studies: Wastes. Jacobs, D.G. (Oak Ridge Nation- 
al Laboratory, Oak Ridge, TN, 37830). Project number: 002975. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Technology Impacts. Funding: DOE-$155,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The Policy Analysis Division assists the Assistant Secretary 
for Environment of DOE in evaluations of the environmental conse- 
quences of emerging policy decisions influencing national environ- 
mental and energy development goals. The Office of Environmental 
Policy Analysis was established at ORNL to coordinate the partici- 
pation of staff members from programmatic research divisions and 
consultants from outside the laboratory in the analysis of environ- 
mental policy issues. Thus far, ORNL's policy analysis program has 
centered around hazardous waste and water availability policy 
issues. The objectives are: (1) to conduct o r  participate in environ- 
mental and energy related policy analysis studies; and (2) to assess 
the policy and institutional constraints of (a) the Resource Conserva- 
tion and Recovery Act, with particular emphasis on energy and 
resource recovery and facility siting, @) water availability, water 
quality, and other energy and natural resources, and (c) nuclear 
radiation issues, including radioactive waste. The approach taken 
will be: (1) to develop and apply national and regional analysis 
methodologies and techniques to assess the potential environmental, 
social, and economic effects of alternative energy technologies; (2) 
to collect data to assess the enery-related constraints to waste 
disposal, resource recovery, water use, and use of other energy and 
natural resources, and (3) to develop, maintain, and apply county- 
level data bases and analysis techniques to conduct scenario siting, 
and water analysis and related national assessments. 
Keywords: government policies; environmental impacts; hazardous 
materials; waste management; water resources; socio-economic fac- 
tors; energy source development; regional analysis; evaluation. 

104007 Analysis of Critical Issues in the Siting of Coal-Fired 
Generating Facilities. Schroeder. (Armour, Schroeder, St. John and 
Wilcox, 440 Pacific Avenue, San Francisco, CA, 94133). Project 
number: 007788. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Technology Impacts. Funding: DOE-$74,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessm'ent. 

The project is structured to address the policy implications of 
three broad developing trends in the energy facility siting process: 
( I )  consolidation of government decisionmaking authority; (2) ex- 
panded opportunities for citizen participation; and (3) a more open 
planning process. Project structure is provided by a conceptual 
framework developed and presented in the interim publication iden- 
tified below. The approach includes investigation of the influence of 
alternative regulatory institutional arrangements on siting decisions 
particularly in relation to the three trends. A detailed exploration of 
the obstacles implicit in administrative agencies' efforts to include 
energy considerations in their deliberations will also be performed. 
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Keywords: fossil-fuel power plants; site selection; government poli- 
cles; environmental policy; public opinion; planning; decision 
making. 

104008 Policy Studies: Toxics (2980). Zak, B.D. (Sandia Labs., 
Albuquerque, NM). Project number: 002980. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Technology 
Impacts. Funding: DOE-$100,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 
Keywords: government policies; environmental policy; toxic materi- 
als; health hazards. 

104009 Regional Assessment Activities and Ecological Effects. 
Davis, D. ((3615-574-5926, Oak Ridge, TN, 37830). Project number: 
001684. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, DC (USA). Office of Technology Impacts. 
Funding: DOE-$782,000. 
Related energy source: Coal(30); oil and gas(l0); nuclear fission(30); 
solar(l0); geothermal(l0); conservation(l0) R and D categories: Envi- 
ronmental effects assessment. 

The principal objective of the regional studies program is to 
conduct regional integrated assessments designed to help balance 
social, economic, and environmental goals with energy development 
goals on a regional basis. ORNL focuses its activities on the southern 
region of the United States. A regional energy siting and assessment 
theme provides much of the integrated assessment program at 
ORNL. During FY77 substantial effort was directed to initiate the 
interlaboratory National Coal Utilization Assessment (NCUA). The 
NCUA will continue in FY78 and be completed in FY79. Related 
assessments for nuclear and other fuel technologies will be initiated. 
An outreach program has been initiated in the RSP aimed at 
increasing collaborative efforts with state and regional agencies, 
universities, and industry. 
Keywords: environmental impacts; social impact; economic impact; 
regional analysis; site selection; energy source development. 

104010 Regional Assessment Activities (1304). Meier, P. (Brook- 
haven National Laboratory, Upton, NY). Project number: 002967. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Technology Impacts. Funding: DOE-$41 1,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

This project is in support of the EV/OTI Regional Assess- 
ment Division and provides detailed assessments and analyses of 
regional impacts of individual, and aggregations of, energy technol- 
ogies and activities to determine land use, water use, socioeconomic, 
and residual management impacts of departmental policies and pro- 
grams. The project pays particular attention to interrelationships 
between the natural and developed attributes of the northeast, exam- 
ining physical, environmental, and human resource constraints to 
technology assimilation. The project has the following three major 
activities: (1) Regional Characterization Subtask; (2) Issue Identifica- 
tion Subtask; and (3) Mitigation Strategies Subtask. Subtask I pro- 
vides the basic data and information upon which all other activities 
are based. It gathers, in a format consistent among laboratories, the 
geophysical, social, economic, ecologic, and cultural characteristics 
of the northeast as they currently exist. Subtask I1 is based upon the 
characterization of the northeast and the various future energy 
scenarios developed by the department and identifies, quantifies, and 
prioritizes the potential environmental and socioeconomic conflicts 
which may evolve if the energy strategies are implemented as 
planned. Subtask I11 develops and adapts various environmental 
planning techniques, such as facility siting procedures, which can aid 
in mitigating the conflicts identified by the foregoing subprogram. 
Results are published as guidelines which are distributed to regional 
decisionmakers. 
Keywords: energy source development; environmental impacts; land 
use; water; socio-economic factors; management; government poli- 
cies; decision making; regional analysis. 

104011 National Environmental Assessments. Hamilton, L.D. 
(Brookhaven National Laboratory, Upton, NY, 11973). Project 
number: 002223. Contract: EY-76-C-02-0016. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Technology 
Impacts. Funding: DOE-$170,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

This program will provide the Department of Energy (DOE) 
with dissections of relationships among technical, environmental, 
health, economic, and societal factors as they affect environmental 
regulation, energy, and environmental R and D policy, or the 
commercialization of developed energy systems. The program en- 
tails longer-term policy analyses to diagnose incipient energy/envi- 
ronmental problems and short-term studies to meet policy-making 
needs in DOE. The DOE/Assistant Secretary for Environment 
(ASEV) environmental policy analysis program has identified two 
major tasks: Task 1 is a review and evaluation for identification of 
potential conflicts between energy development and environmental/ 

use policies; Task 2 is the analysis of critical issues identified in Task 
1 as assigned by ASEV/Office of Environmental Policy (OEP). This 
Schedule 189 covers Task 1. Revisions will be prepared as required 
to cover activities under Task 2. 
Keywords: energy policy; environmental policy; decision making; 
technology assessment; environmental impacts; pollution regulations; 
energy; environment; energy source development; us doe; risk as- 
sessment. 

104012 National Environmental Assessments. Lohrding, R. (Los 
Alamos Scientific Laboratory, Los Alamos, NM). Project number: 
002971. Su~ported by: Department of Energy, Washington, D C  
(USA). Office of Technology Impacts. Funding: DOE-$105,000. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

Two tools have been developed for analyzing the environ- 
mental effects of the siting and operation of coal-fired electric power 
plants. These tools consist of computer codes which require devel- 
opment and application to policy issues. One code is a national linear 
programming model of coal supply and electricity generation; the 
other code is a model for simulating the plume from emissions of a 
coal-fired power plant. The visibility code requires development in 
the areas of color rendition, treatment of light scattering and the size 
distribution input. The coal model requires development in the areas 
of environmental constraints (visibility), electricity generation tech- 
nologies, data base verification and development, and aggregation of 
the regional basis of the model. This policy model should be used to 
examine some of the many ramifications of government policies. Part 
of this examination is validation of the model as a descriptive device. 
Of particular interest to western states is the effect that energy 
facility siting will have on rural economies, particularly as regards 
agriculture and the use of water in that industry. Current approaches 
to water use in agriculture and the question of energy development 
need to be reviewed and critiqued so that the appropriate policy 
questions can be raised. New computerized graphic displays will be 
developed to present the results of this and other policy models. 
Keywords: fossil-fuel power plants; coal; site selection; operation; 
environmental impacts; plumes; simulation; government policies; air 
pollution; energy policy; environmental policy; rural areas; land use; 
industry; agriculture. 

104013 Cooperative Program Between WRC and DOE to Initiate 
Achievement of the Objectives of Section 13. Fairchild, W.D. (Water 
Resources Council, U.S., Washington, DC). Project number: 007141. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Technology Impacts. Funding: DOE-$182,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The University National Oceanographic Laboratory System 
(UNOLS) office objectives are to create a mechanism for coordinat- 
ed utilization and planning for oceanographic facilities through an 
association of academic institutions in a national system whereby 
institutions can work together and with funding agencies to assist in 
the effective use, assessment and planning for oceanographic facili- 
ties and to improve the level and stability of federal support for 
academic oceanography, thereby continuing and enhancing the ex- 
cellance of this nation's oceanographic programs. 
Keywords: us doe; oceanography; coordinated research programs; 
experiment planning. 

104014 Regional Assessment Activities (1348). Hessel, D.L. (Bat- 
telle Pacific Northwest Labs., P.O. Box 9991 Richland, WA, 99352). 
Project number: 002978. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Technology Impacts. Funding: DOE- 
$274.000. --  ,.. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

Assessment activities under regional assessment are designed 
to identify and assess regionally-derived health, environmental, 
safety, and social issues related to national energy plans and to assist 
in the use of this information in helping establish DOE policies and 
programs. The program is designed to evaluate the potential conse- 
quences of application of a portfolio of energy technologies in a 
region. This portfolio and the conditions under which it is to operate 
are specified by DOE in a scenario as a representation of a national 
policy option. The intent is to examine a series of policies in 
sequence or in tandem. The results will be used as input to energy 
policy makers. Conduct of the program in the PNL is dependent 
upon the maintenance of a highly qualified staff of regional and 
technical experts and a detailed, up-to-date information bank. The 
information required includes environmental data, descriptions of 
actual and proposed developments, institutional structure, laws, and 
relevant public and private officials. 
Keywords: regional analysis; health hazards; environmental impacts; 
safety; social impact; national energy plan; energy policy. 

104015 Policy Studies: Uranium. (Sandia Labs., P.O. Box 5800, 
Albuquerque, NM, 891 15). Project number: 002229. Contract: EY-76- 
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C-04-0789. Supported by: Department of Energy, Washington, D C  
(USA). Office of Technology Impacts. Funding: DOE-$100,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment: 

The objective is to analyze the relationships among technical, 
environmental, health, economic, and societal factors and regulations 
as they affect energy research,. development, and demonstration 
policy decisions or affect commercialization of developed energy 
systems. Specific studies on the environmental constraints to urani- 
um supply and the impact of regulation of toxic substances on D O E  
rograms and operations will be conducted. 

keywords: energy sources; decision making; uranium; environmental 
effects; nuclear fuels; toxicity; legal aspects; pollution laws; regula- 
tions; environment; socio-economic factors; research programs. , 

104016 Regional Assessment ~c t ik t i e s .  Lohrding, R. '  (Los 
Alamos Scientific Lab., S-2, MS 606, P.O. Box 1663, Los Alamos, 
NM, 87545). Project number: 002227. Contract: W-7405-ENG-36. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Technology Impacts. Funding: DOE-$362,000. 
Related energy source: general science(100) R yiJ D categories: 
Environmental effects assessment. 

Specific studies on the availability of wiitkrn water for 
energy, legal, and institutional barriers,to water use for energy, 
consumptive use of water in energy production processes, and 
potential tradeoffs for water use between agriculture and energy are 
conducted. 
Keywords: usa; water resources; availability; legal' aspects; energy 
source development; agriculture; government policies; evaluation. 

I , '  

104017 Alternative Urban Strategies. Berman,![ S. (Lawrence 
Berkeley Laboratory, Berkeley, CA). Project number: 003211. Sup- 
ported by: Department of Energy, Washington; D C  (USA). Office of 
Technology Impacts. Funding: DOE-$25,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

Small rural communities face distinctive problems in upgrad- 
ing their municipal utility systems. There is a growing awareness 
that the scaling down of utility technologies developed for larger 
urban areas is not always an optimal solution for small communities. 
In this research project, we are examining the feasibility of using 
nonconventional technologies to provide small communities with 
potable water, hot water, space heating and cooling, electricity, and 
solid and liquid waste disposal. The nonconyentional technologies 
range from conservation measures to decrease the demand o r  
growth in demand for a service to appropriate/alternative technol- 
ogies. Both the technical and the economic feasibility potential of 
these nonconventional technologies as a mitigation strategy for the 
specific utility problems of energy-impacted boom towns is also 
being examined. Specific areas of research include: development of 
criteria on which to base the selection of technologies; cataloging of 
those technologies which show the most technical potential; assess- 
ment of the socio-economic and environmental impacts associated 
with a partic~llar technology; comparison with more convel~tional 
technologies; analysis of policy, administrative, and managerial im- 
plications of using a specific technology; development of an imple- 
mentation plan for the most promising technologies; and develop- 
ment of criteria for evaluating a technology in place. In addition, 
coordination with other Federal agencies (EPA and Farmers Home 
Administration) whose responsibilities overlap with this research, as 
well as with a number of small communities, will be maintained. 
Keywords: technology assessment; socio-economic factors; environ- 
mental impacts; management; communities; municipal wastes; waste 
disposal; hot water; electric power; drinking water; public utilities; 
urban areas. 

104018 Regional Assessment Activities. Siri, W. (Lawrence 
Berkeley Laboratory, Berkeley, CA, 94720). Project number: 001535. 
Contract: W-7405-ENG-48. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Technology Impacts. Funding: 
DOE-$285,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objective of the project is to assess the economic, social, 
institutional, and environmental impacts on air, water and land 
resources of future energy development and use in California, 
Hawaii and Nevada. Each of three states are characterized for their 
current economic and environmental conditions as regards energy 
supply and use. Based on this characterization and the anticipated 
level of energy supply and use, regional energy issues are identified. 
Mitigating strategies to minimize the impact of these issues are then 
proposed. 
Keywords: california; hawaii; nevada; energy source development; 
economics; socio-economic factors; environmental impacts; air qual- 
ity; water quality; land pollution; monitoring. 

104019 National Environmental Assessments. Leppert, G.; 
Hoover, L.J. (Argonner National,. Laboratory, 9700 South Cass 
Avenue, Argonne, IL, 60439). Project number: 002230. Contract: W- 
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31-109-ENG-38. Supported by: ~ e ~ a r t m e n t  of Energy, Washington, 
D C  (USA). Office of Technology Impacts. Funding: DOE-$80,000. 
Related energy source: Coal(90); conservation(l0) R and D categories: 
Environmental effects assessment. 

The objective is to provide DOE with identification and 
analysis of the impacts of environmental laws and regulations on 
energy systems and policies. Studies will be conducted on the 
impacts of the Clean Air Act Amendments and subsequent regula- 
tions on energy production, conversion, and conservation technol- 
ogies, emphasizing regulations requiring prevention of significant 
deterioration of ambient air quality, new source performance stand- 
ards and nonattainment of air quality standards. 
Keywords: energy policy; regulations; clean air act; energy source 
development; energy conversion; energy conservation; air quality; 
standards; implementation; socio-economic factors. 

, . 
104020' 'Integrated Assessment of Environmental Impacts. Hol- 
dren, J.P. (Lawrence Berkeley Laboratory, 100 T-4, Berkeley, CA, 
94720). Project number: 003212. Contract: W-7405-ENG-48. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Technology Impacts. Funding: DOE-$50,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. ' 

. .. The objectives are to: (1) illuminate the problem of integrated 
assessment of environmental impacts by reviewing recent and on- 
going work that bears on it in three areas of endeavor--environmen- 
tal science, environmental economics, and impact assessment models 
and vehicles now in use by decision makers; (2) draw insights from 
this review that can advance the search for comparability among 
measures of impacts of different character; and (3) address the 
problem of appropriate regulatory strategy in the absence of compa- 
rability. The methods employed includes: (1) critical analysis of tools 
relevant to integrated assessment, and (2) critical analysis of ways 
available tools are being used by institutions,engaged in environmen- 
tal decision-making, specifically standard setting at the national 
level. Inputs include reports of the RisWImpact Panel of CONAES, 
recent studies by the present investigators for CEQ and RFF, and 
the AEAR of ERDA/DOE. Four case studies in the role of inte- 
grated assessment in standard setting are underway--stationary- 
source air pollution, mobile-source air pollution, water pollution, and 
reclamation of strip-mined land. Early products will include sum- 
mary papers on all issues and case studies listed above. Subsequent 
products (FY 1979) will include paper discussing ways to improve 
integrated assessment, with emphasis on incorporating trade-offs in 
environmental standards. 
Keywords: environmental impacts; decision making; standards; math- 
ematical models; air pollution; water pollution; land reclamation; 
surface mining; social impact; economic impact. 

104021 Applications and Maintenance of Environmental Analysis 
System. Pikul, R. (Mitre Corp., McLean, VA). Project number: 
007602. Supported by: Department of Energy, Washington, D C  
(USA). Office of Technology Impacts. Funding: DOE-$819,000. 
Related energy source: general science(100) R and D categories: 
Environmerrlal effects assessment. 
Keywords: environmental impacts; data compilation; data analysis; 
information systems; energy; environment. 

104022 National Environmental Assessments. Parzyck, D. (Oak 
Ridge National Laboratory, P.O. Box X, Oak Ridge, TN, 37830). 
Project number: 002224. Contract: W-7405-ENG-26. Supported by: 
Department of.Energy, Washington, D C  (USA). Office of Technol- 
ogy Impacts. Funding: DOE-$355,000. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Environmental effects assessment. 

The Office of Environmental Policy (OEP) has been estab- 
lished to maintain a continuous review of issues related to the health 
and environmental aspects of the nuclear fuel cycle and coal conver- 
sion technology, to perform brushfire analyses of specific topics 
upon request, and to undertake, through the use of best available 

. personnel, analyses of critical environmental policy issues related to 
energy options. The staff, and consultants as required, articulates the 
health and environmental objectives to be obtained by policy deci- 
sions, collects and reviews pertinent regulations and policy state- 
ments, reviews alternatives, enumerates current legal and technical 
constraints, reviews pertinent analyses that have been completed or 
are underway by other groups, and prepares issue statements. The 
issue statements and subsequent analysis of these issues focus on 
further information that needs to be developed, resolutions and 
decisions that need to be made, and alternative strategies that might 
be followed by ERDA in the continuing development of sound 
policy. Critical issue areas include: (1) the criteria for management of 
residual radioactive wastes from inactive uranium milling sites and 
for decommissioning of other sites that have been used for nuclear 
activities; (2) health, safety, environmental, and institutional aspects 
of high-level and low-level radioactive wastes; (3) impact of water 
resources in the eastern United States on energy development; and 
(4) standards for carcinogens. The OEP is also charged with identifi- 
cation of environmental policy questions relating primarily to the 
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nuclear fuel cycle or to coal conversion technology, but also includ- 
ing other areas which appear to have national, regional, state, and . 
local im lications. 
Ke or&: environmental policy; national government; government paces; technology assessment; health hazards; fuel cycle; nuclear . 
uels; energy conversion; coal; energy policy; radioactive wastes; 

carcinogens; energy source development. 

104023 Technology Assessments and EDP's. Hessel, D.L. (Bat- 
telle Pacific Northwest Laboratory, P.O. Box 999, Richland, WA, 
99352). Project number: 001348. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, D C  (USA). Oflice of 
Technology Impacts. Funding: DOE-$725,000. 
Related energy source: Coal(80); oil and gas(l0); oil shale(l0) R and 
D categories: Environmental effects assessment. 

The purpose of this program is to provide a multi-technology 
integrated assessment of the long-term environmental, socioeconom- 
ic and health implications of future energy-related developments in 
the region. PNL's region has been defined as the states of Alaska, 
Idaho, Oregon, and Washington. The impacts of one multi-technol- 
ogy scenario will be analyzed over the time horizon 1975 to 2020. 
T o  supplement the generalized multi-technology analysis there will 
be further analyses of specific import to the region. 
Keywords: energy source development; risk assessment; environmen- 
tal impacts; health hazards; social impact; economic impact; alaska; 
idaho; Oregon; washington; regional analysis; oil shale industry; coal 
industry; technology assessment. 

104024 Technology Assessments and EDP's. Lohrding, R. (Los 
Alamos Scientific Laboratory, Los Alamos, NM, 87545). Project 
number: 001536. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Technolo y Impacts. Funding: DOE-$498,000. 
Related energy source: generak science(I00) R and D categories: 
Environmental effects assessment. 

The Rocky Mountain regional studies program participates in 
assessments and analyses of the regional impacts of energy technol- 
ogies. These studies consider the water use, land use, air quality, 
health, residual management, and socio-environmental impacts of 
energy development. Emphasis is on technology assessment and 
identification of major regional issues. The program results are 
intended to be useful to the DOE in fulfilling its NEP-related 
responsibilities to state and local institutions and to other federal 
agencies. LASL has been assigned several lead-laboratory responsi- 
bilities; these are the national assessment of solar energy, the regional 
energy/environment data source book, and the regional assessment 
of the NEP. Presently LASL also has responsibilities for completion 
of the Rocky Mountain region's national coal utilization assessment, 
an environmental assessment of the NEP, and input to environmental 
development plans. 
Keywords: technology assessment; particles; aerosols; land use; air 
quality; health hazards; socio-economic factors; environmental im- 
pacts; energy source development; rocky mountain region; regional 
analysis; environment; water resources. 

104025 Technology Assessments and EDP's. Anspaugh, L. (Law- 
rence Livermore Laboratory, P.O. Box 5507, L-453, Livermore, 
CA, 94550). Project number: 002626. Contract: W-7405-ENG-48. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Technology Impacts. Funding: DOE-$607,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The project objective is to provide assessments of environ- 
mental, economic, social, and health impacts of geothermal energy 
facilities. Methods are to accumulate data pertaining to high-priority 
sites and establish data base; conduct initial assessment to character- 
ize potential problems; formulate development scenario as basis for 
specific assessments; examine re ional-scale issues; determine options 
For resource development a n f  effluent control; and disseminate 
results. 
Keywords: geothermal energy; energy source development; environ- 
mental impacts; social impact; economic impact; health hazards; 
regional analysis. 

104026 Technology Assessments and EDP's. Meier, P. (Brookha- 
ven National Laboratory, Upton, NY, 11973). Project number: 
001304. Contract: EY-76-C-02-0016. Sunnorted bv: De~artment of 
Energy, Washington, DC (USA). 0ffic; of ~ e i h n o l o g ~  Impacts. 
Funding: DOE-$844,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objective of this program is the development, testing and 
application of data, models and assessment tools for regional energy 
planning. It is part of an integrated multi-laboratory effort aimed at 
critical energy planning problems requiring analysis at the regional 
(multi-state) scale. The primary outputs of the program are a series 
of policy analyses and set of evaluation tools that can be used by 
state, local and regional agencies as well as utilities and industrial 
groups with interests in energy-related planning. The Brookhaven 
National Laboratory (BNL) program is structured into three main 

components: (I)  a program of regional liaison, emphasizing the 
establishment of an energy planning and analysis partnership with 
each of the states in th<- northeaz; (2) a program of integrated 
regional assessments, addressing key regional energy issues with 
particular concern for environmental and health impacts and the 
analysis of complex trade-offs between environmental quality, eco- 
nomics, national security, social impacts, institutional questions and 
technical considerations; and (3) a program of special studies, ad- 
dressing methodological and policy questions, and including techni- 
cal support to other regional studies programs. 
Keywords: regional analysis; energy models; data analysis; technol- 
ogy assessment; decision making; social impact; economic impact; 
energy policy; energy conservation; information systems. 

104027 Technology Assessments and EDP's. Davis, R.M. (Oak 
Ridge National Laboratory, Building 4500-N, MS G-22, P.O. Box X, 
Oak Ridge, TN, 37830). Project number: 002976. Contracl: W-7405- 
ENG-26. Supported by: Department of Energy, Washington, D C  
(USA). Office of Technology Impacts. Funding: DOE-$360,000. 
Related energy source: Coal(30); oil and gas(l0); nuclear fission(30); 
solar(l0); geothermal(l0); conservation(l0) R and D categories: Envi- 
ronmental effects assessment. 

The objectives are: (1) to conduct national and regional 
technology assessments of alternative energy technologies and 
energy fuel cycles; and (2) to perform lead laboratory assessment 
responsibilities for scenario disaggregation, siting, and water avail- 
ability analysis. The methods used are to: (1) develop and apply 
national and regional analysis methodologies and techniques to assess 
the potential environmental, social, and economic effects of alterna- 
tive energy technologies; (2) conduct assessments in concert with 
other participating national laboratories; and (3) develop, maintain, 
and apply county-level data bases and analysis techniques to conduct 
scenario, siting, and water analysis and assessments. 
Keywords: technology assessment; regional analysis; usa; fuel cycle; 
water resources; availability; water requirements; national energy 
plan; energy; environmental impacts; social impact; economic 
impact; data. 

104028 Technology Assessments and EDP's. Siri, W. (Lawrence 
Berkeley Lab., Bldg. 90, Rm. 3120, Berkeley, CA, 94720). Project 
number: 002691. Contract: W-4705-ENG-48. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Technology 
Impacts. Funding: DOE-$215,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objectives are to assess the economic, social and institu- 
tional impacts on water, land and air resources of coal supply and 
use in California, and to estimate economic impacts of coal supply 
rationally. The national energy supply scenario was disaggregated to 
California. Based on supply scenarios to the year 1990 we reviewed 
the impacts on regional resources. We are also estimating the capital 
and manpower requirements and secondary economic impacts of 
national energy supply to the year 2000. 
Keywords: economic impact; social impact; california; water re- 
sources; coal; land requirements; air quality; manpower; coal indus- 
try. 

104029 Technology Assessments and EDP's. Hoover, J. (Argonne 
National Laboratory, EES Division, Bldg. 12, 9700 S. Cass Ave., 
Argonne, IL, 60439). Project number: 001351. Contract: W-31-109- 
ENG-38. Supported by: Department of Energy, Washington, DC 
(USA). Office of Technology Impacts. Funding: DOE-$865,000. 
Related energy source: Coal(25); oil and gas(25); nuclear fission(l5); 
nuclear fusion(l0); solar(l0); conservation(l5) R and D categories: 
Environmental effects assessment. 

The Integrated Technology Assessment program is to pro- 
vide an identification and analysis of alternative energy options. 
Energy options under consideration include coal, oil and gas, nucle- 
ar, conservation, and solar. In analyzing these options, consideration 
is given to the possible health, environmental, social, and economic 
implications of meeting energy requirements by these options. The 
program will integrate impact information to assist in energy R and 
D planning, assessment, and policymaking. Program thrust can be 
divided into two areas: (1) evaluation of technologies and policies, 
and (2) support activities that lead to the identification of further 
issues to be considered in these evaluations or enhance the capability 
to conduct them. During FY 77 and FY 78, major accomplishments 
of the program were in three areas: (1) Regional Technology lnlpact 
Assessments--an assessment of impacts from increased coal use in the 
Midwest was completed, issues of interest to state and regional 
officials identified, and technical assistance provided; (2) R and D 
Planning and Decisionmaking--a major comparative assessment of 
fluidized-bed combustion versus burning low sulfur coal and use of 
scrubbers with high sulfur coal was conducted; and (3) Energy and 
Environmental Policymaking--an environmental analysis of the Na- 
tional Energy Plan and an evaluation of the implications of the 
BACT Policy effects on regional coal production and transportation 
patterns were conducted. A series of papers were written for Con- 
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gressional Hearings identifying the potential consiraints to increased 
coal utilization. 
Keywords: coal; petroleum; natural gas; nuclear power; solar energy; 
energy conservation; environmental impacts; socio-economic fac- 
tors; health hazards; technology assessment; energy policy; site selec- 
tion; energy source development; regional analysis. 

104030 Studies and Analyses of Environmental Management Sys- 
tems for Use in Assessing and Implementing DOE'S Environmental 
Mission. (GCA Corp., Bedford, MA). Project number: 008050. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The contractor is expected to handle large amounts of com- 
puterized data and to be able to pull such information together from 
many varied sources and to utilize it in effective and efficient modes 
in order to develop summations, graphics, print-outs, and other 
perspectives which will be required. The data to be handled may 
include meteorological data, in connection with air diffusion studies; 
chemical and toxicological data, in connection with the responsibil- 
ities of the DOE under the Toxic Substances Control Act; and data 
on air quality and other topics as needs require. The emphasis will be 
on machine-processing and presentations, but based upon sound, up- 
front analytical ,work. The contractor will be expected, in addition, 
to maintain a familiarity with a variety of computerized models 
which will be invoked in the course of these analyses. In particular, 
the air dispersion models used by EPA are likely t o  be of special 
usefulness. 
Keywords: environment; information systems; data ,analysis; data 
acquisition; toxicity; water pollution; air pollution; land pollution; 
meteorology; mathematical models; computers; data base manage- 
ment. 

104031 Social and Economic Impact Studies. (Massachusetts Inst. 
of Technology, Cambridge, MA). Project number: 7258. Supported 
by: Department of Energy, Washington, D C  (USA). Office of Tech- 
nology. Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 
Keywords: energy; social impact; economic impact; socio-economic 
factors; environmental impacts. 

104032 Analysis of Human Health Effects. (Los Alamos Scientif- 
ic Lab., Los Alamos, NM, 87545). Project number: 0899. Supported 
by: Department of Energy, Washington, D C  (USA). Office of Tech- 
nology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 
Keywords: human populations; health hazards; government policies; 
energy source development; technology assessment. 

104033 Preparatiun uf FY 1977 Envirur~~~rer~tal Derelopnient 
Plans. Parker, A.J. (Mueller Associates, Inc., Baltimore, MD). Proj- 
ect number: 007473. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Office of Technology Impacts. Funding: DOE. 
Related energy source: general sclence(100) R and D categories: 
Environmental effects assessment. 
Keywords: environment; us doe; research programs; technology as- 
sessment; pollution abatement; planning. 

104034 Technology Assessment Report. Gordon, T.  (Futures 
Group, Glastonbury, CT). Project number: 008269. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Technol- 
ogy Impacts. Funding: DOE. 
Related energy source: general science(100) R ,and D categories: 
Environmental effects assessment. 
Keywords: technology assessment; data analysis; planning; reviews. 

104035 Fossil Energy Technical Support. Pikul. (Flow Resources 
Corp., San Rafael, CA). Project number: 008272. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Technol- 
ogy Impacts. Funding: DOE. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Environmental effects assessment. 
Keywords: coal; petroleum; natural gas; oil shales; sulfur compounds;- 
nitrogen compounds; carbon oxides; hydrocarbons; photochemical 
oxidants; particles; elements; trace amounts; pollution; technology 
assessment; fossil fuels. 

1040j6 Fossil Energy Technical Support. Bierman. (Science Ap- 
plications, Inc., La Jolla, CA). Project number: 008270. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Technol- 
ogy Impacts. Funding: DOE. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Environmental effects assessment.! i 

Keywords: fossil fuels; technology assessment; coal; petroleum; natu- 
ral gas; oil shales; sulfur compounds; nitrogen compounds; carbon 
oxides; hydrocarbons; photochemical oxidants; particles; elements; 
trace amounts; thermal efiluents; solid wastes; pollution. 

104037 Annual Update of EV Portion of the MHD-EDP. (Mon- 
tana Energy and MHD R and D Inst.;rInc., Butte; MT). Project 
number: 007701. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The work will result in the preparation of an environmental 
readiness document (ERD) for magnetohydrodynamic (MHD) tech- 
nology. This document will be used as an assessment of the environ- 
mental readiness of the technology in the next phase of the acquisi- 
tion process. The MHD E R D  will evaluate the commercial readi- 
ness of the technology with respect to environmental issues. This 
effort will be made to identify potential environmental problems that 
may be encountered based upon current knowledge, proposed and 
possible new environmental regulations, and the uncertainties inher- 
ent in planned environmental research. The MHD E R D  will assess: 
(1) the current state of knowledge about environmental concerns 
associated with the technology; (2) available control technology 
capability and costs; (3) current and proposed regulations which will 
effect commercialization of the technology; (4) areas of environmen- 
tal concern for which available information is inadequate and further 
environmental research is necessary; and (5) any potential show- 
stoppers, that is, detrimental impacts so severe and unavoidable as to 
halt development. The emphasis is on identification of areas of 
uncertainty or possible risk. 
Keywords: mhd generators; mhd power plants; environmental im- 
pacts; commercialization; regulations; evaluation. 

104038 Studies, Analyses, and Technical Support to EV Offices. 
Pikul, R. (Mitre Corp., McLean, VA). Project number: 007712. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 
Keywords: data analysis; risk assessment; technology assessment; 
environmental impacts; energy source development. 

104039 Support for Producing Coal Extraction, Beneficiation, and 
Transportation EDP and Associated EDP Related Activities. (Hoff- 
man-Muntner Corp., Silver Spring, MD). Project number: 007699. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Technology Impacts. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 
Keywords: coal mining; coal preparation; coal; transport; data analy- 
sis; environmental effects. 

104040 Studies and Reports in Support of EV Offices-NEPA 
(7384). Iura, T. (Aerospace Corp., McLean, VA). Project number: 
007743. Supported by: Department of Energy, Washington, D C  
(USA). Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories. 
Environmental effects assessment. 
Keywords: national environmental policy act; implementation; data 
acquisition; data base management; pollution control. 

104041 Studies and Reports in Support of EV Offices (7693). Iura, 
T. (Aerospace Corp., Germantown, MD). Project number: 007771. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 
Keywords: environmental impacts; evaluation; environment; pollu- 
tion. 

104042 Nuclear Energy Technology Support. Thadani. (Teknek- 
ron, Inc., Berkeley, CA). Project number: 008271. Supported by: 
Department of Energy, Washington, DC (USA). Office of Technol- 
ogy Impacts. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 
Keywords: reactor technology; nuclear energy; nuclear engineering. 

104043 Environmental Impacts Analysis and Methodology Devel- 
opment Through Seas. (Mitre Corp., McLean, VA). Project number: 
008099. Supported by: Department of Energy, Washington, D C  
(USA). Office of Technology Impacts. Funding: DOE. 
Related energy source: medical applications(100) R and D categories: 
Environmental effects assessment. 
Keywords: data analysis; technology assessment; data acquisition; 
seas; mathematical models; water pollution. 

104044 Non-Federal Institutional Constraints. (Univ. of Tennes- 
see, Knoxville, TN). Project number: 007891. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Technology 
Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objectives are to construct a map of global temperature 
patterns during the period 6000 to 7000 B.P. from pollen data on 
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land and from marine plankton data in the oceans, and then, to 
calculate a globally-averaged estimate of the atmospheric tempera- 
ture during this period. This.infonnation will supply a data base foil 
checking model-simulations of future climates and will complement 
the work of the Climate Research Unit at Nonvich, England, in time 
periods within the past 3000 years. 
Keywords: earth atmosphere; ambient temperature; global aspects; 
paleontology; pollen; plankton; climates; mathematical models; fore- 
casting; computerized simulation. I 

104045 Subjective Probabilities Development for Oil Shale Pro- 
duction and Environmental Control Processes. (Woodward-Clvde 
&nsultants, Denver, CO). Project number: 008058. Supportedby: 
Department of Energy, Washington, DC (USA). Office of Technol- 
ogy Impacts. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: ~ n v i r o n -  
mental effects assessment. 

The general purpose of this work is to assist Denver Research 
Institute and the U.S. Department of Energy in the development of 
subjective probability estimates on (1) levels of potential emuent 
discharges from oil shale production processes; and (2) efficiencies of 

.pollution control equipment that may be used in various oil shale 
processes. These estimates may later be incorporated by DOE in a 
more comprehensive development of policy tools used in assessing 
impacts of environmental legislation upon energy and supply en- 
hancement. 
Keywords: oil shale industry; pollution; pollution control; environ- 
mental impacts; mathematical models. 

104046 National Environmental Assessments. Siri, W. (Lawrence 
Berkeley Lab., Berkeley, CA, 94720). Project number: 003241. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Damage to a living cell's genetic material invites several 
potentially harmful consequences including interruption of normal 
metabolic processes, induction of endogenous viruses, mutation, and 
cell death. T o  properly assess the biological consequences of envi- 
ronmental factors that promote lesions in DNA, it is essential to fully 
comprehend the interaction of DNA metabolic enzymes with dam- 
aged DNA templates. Our objective is to acquire an improved 
understanding of the biochemical events associated with DNA repair 
and other cellular responses to DNA damage. Part of our program 
takes advantage of the wealth of genetic information available with 
bacterial systems and focuses on in vivo studies of excision and 
postreplicational repair in strains deficient in various DNA metabol- 
ic enzymes. These experiments are complemented by in vitro studies 
in which a primarily biochemical approach is used as a monitor. 
Keywords: environmental impacts; evaluation; genetic effects; vir- 
uses; mutations; dna; biological repair; biochemical reaction kinetics; 
enzymes; bacteria. 

104047 NESS EIS/Environmental Assessment. (Oak Ridge Na- 
tional Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 
003278. Supported by: Department of Energy, Washington, DC 
(USA). Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

As requested by the Department of Energy, the work of the 
project consists of assessments of environmental and social impacts 
of energy policy initiatives during the development of National 
Energy Plan I1 and preparation for the production of a legislative 
environmental impact statement for NEP-11. This project is jointly 
supported by ASPE and ASEV. 
Keywords: environmental impact statements; national energy plan; 
environmental policy; social impact; economic impact; environmen- 
tal impacts; evaluation. 

104048 National Environmental Assessment. Hessel, D. (Pacific 
Northwest Lab., Richland, WA, 99352). Project number: 003243. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The environmental impacts and information program element 
in DOE plans, manages, and participates in national environmental, 
safety, and health impacts assessments, integrated energy technology 
assessments, and maintenance and dissemination of information based 
on assessments. Activity at PNL is currently focused on the methods 
research and development subprogram. One current project con- 
cerns the development of a national interregional air residual transfer 
coefficient matrix. This is part of an effort in DOE to improve 
available environmental models. The second project addresses the 
development and application of methodologies for comparing risks 
to public safety from various energy technologies, both at the 
national and regional geographic levels. 

Keywords: environmental impacts; safety; health hazards; energy 
source development; technology assessment; mathematical models; 
data acquisition. 

104049 Studies and Reports in Support of EV Offices (7385). Iura, 
T. (Aerospace Corp., Germantown, MD). Project number: 007772. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 
Keywords: regional analysis; environment; energy source develop- 
ment: environmental im~acts.  

104050 Preliminary Researcb in Planning the Preparation of a 
Mitigation Fact Book. (Urban Systems Research and Engineering, 
Inc., Cambridge, MA). Project number: 008055. Supported by: De- 
partment of Energy, Washington, D C  (USA). Office of Technology 
Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effkts of pollutants in experimental systems. 
Keywords: manuals; pollution abatement; pollution control; environ- 
ment; us doe; planning; regional analysis. 

104051 Support of Conference on Western Water Issues, 17--18 
May 1979. (California Inst. of Technology, Pasadena, CA). Project 
number: 0081 18. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Technology Impacts. Funding: DOE. 
Related enerh'source: general science(100) R and D categories: 
Biological effedis of pollutants in experimental systems. 
Keywords: water resources; meetings; western region; resource con- 
servation. 

104052 Policy studies 2227. Lohrding, R. (Los Alamos Scientific 
Lab., Los Alamos, NM, 87545). Project number: 002972. Supported 
by: Department of Energy, Washington, D C  (USA). Office of Tech- 
nology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

There are seven principal sets of analyses included under this 
task; three are air-related issues and four are water-related issues. 
Under the category of air issues, three issue papers will be prepared: 
(I),djscussion of the impacts and constraints associated with the 
emlsslons of oxides of nitrogen (NOx); (2) description of the influ- 
ence of control devices on visibility impacts from coal burning 
power plants; and (3) discussion of the feasibility of conducting a 
cost-benefit study comparing alternative control strategies for pro- 
tecting visual air quality due to impacts from coal fired power plants. 
Four principal sets of analyses are included under water-related 
issues: ( I )  evaluation of water use in the uranium mining and milling 
industry through a water management model used to estimate dam- 
ages that may be associated with mine dewatering and to investigate 
probable effects of proposed legislation to limit dewatering; (2) 
identification and subsequent evaluation of water-related issues for 
emerging energy technologies including establishment of probable 
water demand and examination of possible impacts to the environ- 
ment of potential waste streams; (3) assessment of long range trans- 
port problems in in-situ processing of both oil shale and coal with 
emphasis on developing measures of problem impacts for regions 
capable of supporting in+ processing activities; and (4) assessment 
of inter-media environmental impacts to water supplies from in- 
creased energy development including air pollution and solid waste 
disposal impacts on watersheds and/or groundwater sources. Efforts 
will be directed to quantify these impacts and their subsequent 
damage, as well as to identify strategies available to control these 
impacts/damages. 
Keywords: air pollution control; water pollution control; fossil-fuel 
power plants; feasibility studies; nitrogen oxides; coal industry; oil 
shale industry; environmental impacts. 

104053 Studies, ,Analyses, and Technical Support to EV Offices. 
(Mitre Corp., McLean, VA). Project number: 008063. Supported by: 
Department of Energy, Washington, DC (USA). Office of Technol- 
ogy Impacts. Funding: DOE. 
Related energy source: Coal(25); oil and gas(50); nuclear fission(25) R 
and D categories: Biological effects of pollutants in experimental 
systems. 
Keywords: environmental policy; air pollution; land pollution; sulfur 
dioxide; nitrogen oxides; carbon dioxide; carbon monoxide; photo- 
chemical oxidants; aerosols; particles; radioisotopes. 

104054 Studies and Reports in Support of EV Offices. Iura, T. 
(Aerospace Corp., Germantown, MD). Project number: 008223. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 
Keywords: socio-economic factors; energy source development; 
carbon dioxide. 
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104055 TSCA Issues Analysis and Report (Synfuels). (Human 
Resources Management Co., Washington, DC). Project number: 
008260. Supported by: Department of Energy, Washington,. D C  
(USA). Office of Technology Impacts. Funding: DOE. 
Related energy source: Coal(5O); oil shale(50) R and D categories: 
Biological effects of pollutants in ex erimental systems. 

This is a DOE program for grge scale development of liquid 
fuels from coal and shale. A report will be presented covering this 
analysis and recommendations provided. 
Keywords: coal; oil shales; synthetic fuels; synthesis; energy source 
development; data analysis; government policies. 

104056 Analysis of Impacts of State Environmental Laws, Regula- 
tions, and Permitting Procedures on DOE Emerging Technologies. 
(Booz, Allen and Hamilton, Inc., Bethesda, MD). Project number: 
008060. Supported by: Department of Energy, Washington, DC 
(USA). Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 
Keywords: state government; laws; environmental impacts; pollution 
regulations; licensing; environmental policy; energy policy. 

104057 Synfuels Assessments. (SRI International, Menlo Park, 
CA). Project number: 008268. Supported by: Department of Energy, 
Washington, DC (USA). Office of Technology Impacts. Funding: 
nOF 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 
Keywords: synthetic fuels; solid wastes; sulfur compounds; nitrdgen 
compounds; hydrocarbons; oxidizers; particles; aerosols; government 
policies; evaluation. 

104058 Surveillance Program and Integrated Issue Analysis. 
Wright, S. (Fred C. Hart Associates, Inc., New York, NY). Project 
number: 008062. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Technology Impacts. Funding: DOE. 
Related energy snurce: general science(l0) R and ll rategnries: 
Biological effects of pollutants in experimental systems. 

Fred C. Hart Associates will prepare a series of issue papers 
which will review and assess developments and energy-related issues 
pertaining to the combined regulation of water quality, air quality, 
and solid waste disposal. These papers will provide updates on the 
progress of programs being developed by the US EPA to implement 
the Resource Conservation and Recovery Act, the Toxics Sub- 
stances Control Act, the Safe Drinking Water Act, and the Clean 
Air and Water Acts, as they affect DOE energy development 
programs. In particular, the cumulative effects of EPA's regulatory 
programs will be assessed and programmatic overlaps will be identi- 
fied and evaluated. This project will review and make recommenda- 
tions concerning future policy considerations, the focus of research 
and development efforts and the enhancement of DOE/EPA inter- 
action in addressing the energy aspects of pollution control. 
Keywords: us doe; energy source development; research programs; 
air pollution control; water pollution control; us epal implementa- 
tion; resource recovery acts; resource conservation; toxic materials; 
drinking water; legislation; clean air act; clean water act; air quality; 
water quality; waste disposal; pollution regulations; environmental 
policy; recommendations. 

104059 Environmental Control Cost Estimate for Oil Shale Tech- 
nologies. (Univ. of Denver, Denver, CO). Project number: 008046. 
Supported by: Department of Energy, Washington, DC (USA). 
Ofice of Technology Impacts. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This task will estimate the environmental control costs for the 
more significant oil shale production processes linder several levels 
of plausible environmental pollution control regulations and stand- 
ards. Available technology for production processes and control 
technologies will be screened and listed. A materials energy balance 
process model will be developed for the more viable alternatives to 
identify potential sources and magnitude of environmental exposure. 
The various control technologies will then be assessed in terms of 
efficiency and cost and a final scenario will be developed for 
estimation of the environmental control costs of production alterna-' 
tives. 
Keywords: pollution control; oil shale industry; cost; regulations; 
compliance; forecasting; mathematical models. 

104060 Quick Reaction Issues Studies and Policy Analysis Rele- 
vant to DOE's Environmental Decisions. (American Management 
Systems, Rosslyn, VA). Project number: 008048. Supported by: De- 
partment of Energy, Washington, D C  (USA). Office of Technology 
Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The contractor will be assigned several tasks dealing with 
current policy issues and related technological options. The assign- 
ment will be to explore these issues and options; develop data bases 

on these subjects; and/or develop better presentations of the infor- 
mation in a format which is most useful to DOE managers. Another 
area of the work will deal with maintaining an awareness of certain 
programs in the national laboratories relative to particular issues. 
The emphasis will be on the ability to pull together the required 
information rather rapidly and organize it effectively in order that its 
meaning and significance can be most quickly comprehended and 
converted into useful management tools. 
Keywords: us doe; environmental policy; pollution control; tichnol- 
ogy assessment; data acquisition; data base management. 

104061 Economic and Environmental Policy Analysis of Hazard- 
ous Materials Associated with Energy Development Programs. (Re- 
sources for the Future, Inc., Washington, DC). Project number: 
008100. Supported by: Department of Energy, Washington, DC 
(USA). Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 
Keywords: economic policy; environmental policy; hazardous materi- 
als; energy source development; government policies; air; water; 
land use; pollution ahatement. 

104062 Develop Management Information System. (American 
Management Systems, Inc., Arlington, VA). Project number: 007983. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Technology Impacts. Funding: DOE. 
Related energy source: general science(l00) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective is to construct a map of global temperature 
patterns during the period 6000 to 7000 B.P. from pollen data on 
land and from marine plankton data in the oceans. When this is 
complete, a globally-averaged estimate of the atmospheric tempera- 
ture during this period will be calculated. This information will 
supply a data base for checking model-simulations of future climates. 
Keywords: global aspects; temperature distribution; plankton; map- 
ping; earth planet. 

104063 Studies and Analysis of Toxic and Solid Waste Issues for 
Use in Assessing and Implementing DOE's Environmental Mission. 
(Radian Corp., Austin, TX). Project number: 008047. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Technol- 
ogy Impacts. Funding: DOE. 
Related energy source: Coal(34); oil and gas(33); oil shale(33) R and 
D categories: Biological effects of pollutants in experimental systems. 

During the third quarter of FY 79, the contractor will be 
required to carry out a set of task studies dealing with the interface 
between the Toxic Substances Control Act and DOE energy devel- 
oping programs. This work will include gathering existing data and 
information on toxic substances produced in the course of manufac- 
turing synthetic fuel liquids from coal, shale, and other substances. 
These data will be analyzed to determine the causative factors in the 
generation of the toxic materials and relate this back to parametric 
features of the chemical process utilized in the production of the 
synthetic fuels. Other tasks will be assigned relating to solid waste 
disposal and the Resource Conservation and Recovery Act to identi- 
fy the impacts of that legislation and the related regulations upon 
current and future energy production in the United States. Specific 
concerns deal with the disposal of waste and byproducts resulting 
from the production and conversion of energy, e.g., synfuels. It is 
important that the extent of these interactions be thoroughly under- 
stood and alternative options identified to mitigate the problems 
which will arise. 
Keywords: solid wastes; toxic materials; implementation; resource 
conservation; synthetic fuels; waste disposal; coal industry; oil shale 
industry; petroleum industry; natural gas industry; environmental 
impacts. 

104064 Develop Alternative Forms for Presenting Environmental, 
Safety, and Health Impact Information. (TERA, Inc., Arlington, 
VA). Project number: 008102. Supported by: Department of Energy, 
Washington, DC (USA). Office of Technology Impacts. Funding: 
DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

During the first year, the contractor will examine the relation- 
ship between worker health and worker environment in six navy 
shipyards and one private yard. The study population is comprised 
of approximately 250,000 workers employed since the early 1950's. 
The actual study will consist of the construction of an automated 
data base of all relevant information on individual work histories of 
all workers employed since the early 1950's. Existing Federal and 
state information systems will be queried to identify separated em- 
ployees that have died. Death certificates for these persons will be 
obtained. In the second year, research of vital records, social secu- 
rity, etc., and tracing occupational histories of each worker who 
died will continue. Each subject will be classified by job class, 
thereby developing an individual work history profile for each 
worker. Analysis of data will begin using a variety of life table. 
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Keywords:.environment; safety; healthhazards; data acquisition; in- 
formation systems; data base management; technology assessmet: 

..Y, 

104065 Perform Diffusion Model Analyses Using Models D& 
signed for Remote Access. Benoit, W.J. (Environmental Protection 
Agency, Washington, DC). Project number: 008090. Supported by: 
Department of Energy, Washington, DC (USA). Office of Technol- 
ogy Impacts. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 
Keywords: air pollut~on; remote sensing; mathematical models; diffic 
sion. 

104066 Policy Studies. Jones, R. (~ovelace  Foundation, Inhala- 
tion Toxicology Research Inst., Albuquerque, NM). Project number: 
003276. Supported by: Department of Energy, Washington, DC 
(USA). Office of Technolo y Impacts. Funding: DOE. 
Related energy source: nucfear fission(l00) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is directed to providing input for policy deci- 
sions concerning radiation exposure of human po ulations. Major 
attention has been directed to providing input on t i e  movement of 
fission pmduct and transuranic radionuclides through the environ- 
ment and into man, the fate of the radionuclides in man, estimated 
radiation dose to critical tissues, and the projected health risks 
associated with various exposure scenarios. Analyses have been 
performed for site specific situations such as Rocky Flats al!d the 
northern Marshall Islands and for generic situations such as guidance 
for transuranics in the environment. The project draws heavily on 
the expertise developed by Institute scientists during the course of 
laboratory investigations of the toxicity of transuranic and fission 
product radionucl~des and risk assessment modelling activities. 
Keywords: human populations; radiation, doses; decision making; 
fission products; radionuclide migration; radioecological concentra- 
tion; tissues; mathematical models; risk assessment; health hazards. 

106000 Effect of Petroleum-Related Pollutants on Aurelia Growth 
and Development. Spangenberg, D. (East Virginia Medical School, 
P.O. Box 1980, Norfolk, VA, 23501). Project number: 007615. Con- 
tract: AS05-77EV05593. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(20); oil and gas(60); oil shale(20) R and 
D categories: Biological effects of pollutants in experimental system.s. 

The effects of petroleum-related pollutants (PRPs) on meta- 
morphosis and budding of aurelia will be studied under controlled 
laboratory conditions. Jellyfish polyps induced to metamorphose 
will be exposed to a range of benz(a)pyrene, pyrene, naphthalene, 
biphenyl, anthracene, perylene, 2-3 benzanthracene, phenol, creosol, 
pristane, and benzene. The following developing structures will be 
closely observed: number and morphology of arms, lappets, mouths, 
rhopalia, gastric filaments, and muscles. Ephyrae will be observed 
under the light microscope (LM) to determine the numbers of 
statoliths and-nematocysts present. The regularity and rate of pulsing 
will be recorded. Scanning electron microscopic (SEM) studies will 
be made of the surfaces 6 determine whether flagellum formation 
and surface morphology in general are normal. Organisms showing 
aberrant structure formation will be further studied with the trans- 
mission electron microscope (TEM) to determine the cellular 
changes associated with the abnormality (especially nerve and 
muscle changes associated with pulsing irregulariiy or inhibition). 
The effects of the PRPS on budding in the aurelia polyps will also be 
determined. The doubling times of chemically treated organisms will 
be compared with controls. 
Keywords: petroleum; toxicity; benzopyrene; naphthalene; biphenyl; 
anthracene; benzanthracene; phenols; benzene; morphological 
changes; aquatic organisms; metabolism. 

106001 Fish Eggs and Larval Fish. Walsh, J.J. (Brookhaven Na- 
tional Lab., Upton, NY, 11973). Project number: 001382. Contract: 
FY-76-C-02-0016. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Ecolo ical effects of pollutants or physical disturbances. 

The total infish biomass of the Middle Atlantic Bight is now 
25% of the estimated virgin stocks. Differences in recruitment and 
size of year classes of fish are believed to be a function of variable 
mortality rates during their larval phase. Thus, emphasis at Brookha- 
ven National Laboratory (BNL) has been placed on predictive 
methods of determining the rate of survival of larval fish under 
varying environmental conditions and adult spawners. For survival 
of these larvae, food must fall within narrow particle size ranges, 
must be above a critical concentration, and must have nutritional 
value adequate for further growth and development. Fish larvae in 
the coastal ecosystem are also extremely vulnerable to damage by 
entrainment in heat exchangers, by oil pollution, and by chlorine and 
heavy metals. Recently acquired data on the mesoscale spatial and 
seasonal distributions of larval fish in the New York Bight are now 

sufficient to permit the location, tracking, and intensive sampling of 
cohorts of newly-spawned larvae. However, the additional determi- 
nation of larval-fish growth and survival can be achieved only 
through a multidiscipl~nary approach encompassing laboratory and 
field measurements of all ecosystem processes impinging on the fish 
and their potential prey and predators. Only through such an ap: 
proach can redictive models and adequate managment of eventual- 
ly-harvestabPe fish stocks be developed to distinguish between natu- 
ral fluctuations and environmetal deterioration. 
Keywords: fishes; eggs; larvae; atlantic ocean; coastal regions; popu- 
lation dynamics; food; aquatic ecosystems; article size; nutrition; 
water pollution; environmental effectq; matRematica1 models; bio- 
logical effects; mortality; forecasting; survival curves. 

106002 Investigating the Impact of Drilling Mud and Its Major 
Components on Bivalve Species of Georges Bank. McLeod, G. (New 
England Aquarium Corp., Central Wharf, Boston, MA, 02110). 
Project number: 007662. Contract: EE-77-S-02-4580. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Exploratory drilling operations will probably result in the 
release of the equivalence of 10 to the fifth,power tons of drilling 
mud into the Georges Bank area. Previous studies have shown that 
turbid suspensions of clay minerals, such as those used in drilling 
mud, can disrupt the metabolism of bivalve molluscs. Therefore, a 
research program is conducted in which populations of five com- 
mercially important bivalve species will be placed in closely con- 
trolled environments and exposed to various loadings of drilling mud 
or one of its principal components. The effect of this exposure on 
tissue weight and feeding rate will be measured, and h~stological 
analyses will evaluate the mobilization of the organisms' defense 
mechanisms against the unwanted particulate material. A second 
group of experiments will measure the tendency of these species to 
extract heavy metals from the drilling mud particles. Test popula- 
tions will be exposed to suspensions of m'etal-enriched bentonite, 
attapulgite and plant starch. The organisms' repsonse to the addition- 
al insult posed by the above physiological evaluation and by the 
analysis of tissue samples for heavy metal content. The results of . 

these analyses will be compared to those run on control populations 
and to the metal concentrations released by the extraction of the 
particulate suspensions using one of four chemical treatments. This 
comparison will indicate which, if any, of the four yields metal data 
closely resembling that part of the total metal load taken up by 
bivalve molluscs. 
Keywords: drilling fluids; georges bank; environmental effects; aquati 
ic ecosystems; biological models; clays; molluscs; particles; aerosols; 
metals; toxicity; metabolism. 

106003 Sediment Trap 1ntercomparison.Experiment in the Panama 
Basin. Weinberg, E.H. (Office of Naval Research, Arlington, VA, 
22217). Project number: 008067. Contract: 79-EV10045. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); geothermal(20) R and D categories: Pollutant measure- 
ments technology. 

It is proposed that a sediment trap and in situ pump field 
intercalibration experiment be held in the Panama Basin in the 
summer of 1979. Many investigators are currently making measure- 
ments of the vertical flux of particulate matter in the ocean, using 
moored or free-floating devices to intercept the particulate flux. 
These devices differ widely in their design characteristics, and it is 
not clear at this time how compatible the results from different 
experiments are. In order to resolve this problem, invitations to 
participate in an inter-calibration experiment were sent to all U.S. 
investigators known to be currently active in this field. At this time, 
23 investigators, representing 11 different designs of moored sedi- 
ment traps, 3 designs of free-floating sediment traps and 2 designs of 
in situ pumps, have agreed to participate. Samples from each trap 
will be split, weighed and sent to the investigators for measurement 
01' basic properties (taxonomy, major elements, carbonate, organic C, 
N, P, and 230Th and 21OPb). The results of the experiment will be 
discussed at a symposium in the late spring of 1980. The costs of the 
analyses will be borne by the on-going grants of the participants. 
This proposal covers costs for shipping, travel, mooring deployment 
and recovery, and shipping time. 
Keywords: sediments; oceanography; seas; thorium 230; lead 210; 
carbonates; carbon; nitrogen; potassium; panama canal zone. 

106004 Coastal Shelf Transport and Diffusion. Csanady, G. 
(Woods Hole Oceanographic Inst., Woods Hole, MA, 02543). Proj- 
ect number: 007500. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: Coal(40); oil and gas(20); oil shale(20); nuclear 
fission(20) R and D categories: Environ,m:ntal transport and conver- 
sion of pollutants. 
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The structure of flow and mixing processes in coastal bound- 
ary layer will be determined by data analysis, interpretation, and 
itssociated theoretical development, following data collection phase 
which ended 1978. Dynamics of shelf circulation, both mean and 
stormdriven transient, will be studied and related to simple concep- 
tual models. Conceptual models will be developed for dynamics of 
flow and mixing processes in shelf-edge frontal zone. Parameteriza- 
tion schemes for vertical and horizontal turbulent transfer processes 
will be developed. 
Keywords: coastal regions; boundary layers; data analysis; fluid flow; 
mixing; mathematical models; turbulence; environmental transport; 
continental shelf; seawater. 

106005 Coordination of Oceanographic Programs in Pacific 
Northwest Coastal Waters. Anderson, G.C. (Washington Univ., Seat- 
tle, WA). Project number: 008094. Contract: 79-EV10047. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is to provide coordination services for Depart- 
ment of Energy-supported oceanographic research in universities of 
the Pacific Northwest region. In addition, close liaison will be 
maintained with the Marine Science Programs at the Marine Re- 
search Laboratory, Battelle-Pacific Northwest Division, Sequim, 
Washington, and the DOE west coast coordinator, Dr. William 
Templeton. .C 

Keywords: oceanography; coordinated research progiams; us dbe; 
washington. 

'1 
106006 Symposium on Marine Benthic Dynamics: Georgetown, 
SC. (Skidaway Inst. of Oceanography, Savannah, GA). Project 
number: 008104. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

A conference on benthic processes in the marine environment 
is being held April 4--7, 1979, to assess benthic secondary produc- 
tion, trophic transfer between benthic and pelagic systems, and 
contribution of detritus to the nutrient pool from the viewpoint of 
vulnerability on the benthos to environmental disturbances. 
Keywords: benthos; biological models; nutrients; population dynam- 
ics; environmental impacts; meetings. 

106007 Food Chain Dynamics and Fish Mortality. Dagg, M.J. 
(Brookhaven National Lab., Upton, NY, 11973). Project nunher: 
001303. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
n0E. 
Related energy source: oil and gas(50); nuclea~ fission(50) R and D 
categories: Ecological effects of pollutants or physical disturbances. 

The goal of this program is an understanding of coastal 
trophic-dynamics as affected by natural stimuli and anthropogenic 
perturbations. This knowledge includes the differentiation of re- 
sponses of heterotrophic planktonic populations to natural and man- 
caused'events and a description of the ultimate affects of these events 
on the transfer of energy between trophic levels. Mesoscale seasonal 
and geographical variations in coastal ecosystems are now reason- 
ably well described, but the small-scale and short-term processes 
which appear to immediately control zooplankton community struc- 
ture and dynamics remain poorly understood. An understanding of 
these processes of secondary production requires an integrated field 
program encompassing physical parameters, phytoplankton produc- 
tion and physiology, zooplankton and ichthtoplankton behavior, 
growth and survival, and nutrient regeneration by bacteria, benthos, 
and the other higher trophic levels. Intensive ecosystem studies of a 
variety of coastal habitats coordinated with laboratory experimenta- 
tion will provide the basis for predictive models and the evaluation 
of potential effects of human activities in the coastal environment. 
Keywords: coastal waters; aquatic ecosystems; ecology; food chains; 
zooplankton; population dynamics; productivity. 

106008 Toxicity of Pu-239 and Re-226. Jee, W.S.S. (Univ. of 
Utah, Salt Lake City, UT). Project number: 0031 15. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of ollutants in experimental systems. 

The aim oPthe project is to predict the risk from plutonium to 
a human population of all age groups. Juvenile beagles, age three 
months, and mature beagles, age five years, are injected once with a 
ipecific dose of Pu-239 or Ra-226, both in citrate buffer at pH 3.5. 
rhey are then observed throughout their post-injection lifespans for 
toxic effects of Pu-239 or Ra-226. At the time of death, a complete 
autopsy and histopathologic examination of tissues is conducted. 
Biopsy specimens of rib and liver are removed serially at specified 
times after nuclide injection from some lifespan animals of both the 
juvenile and mature animal studies in order to provide interim 

. , I )  

&formation on dosimetry and tissue response. Special studies of 
juvenile and mature beagles are done to characterizenuclide toxicity 
and the cellular mechan~sms involved and to refine the prediction of 
risk to the general human population. 
Keywords: dogs; plutonium 239; radium 226; toxicity; life span; 
metabolism; human populations; risk assessment; injection; radionu- 
clide administration. 

106009 Mechanisms of Internal Emitter. Jee, W.S.S. (Univ. of 
Utah, Salt Lake City, UT). Project number: 003116. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of the project is to improve the prediction of 
risk of skeletal tumors produced by exposure of a general population 
to radionuclides related to the nuclear fuel cycle. Quantitative 
models for risk prediction will be formulated by correlating the age 
dependent skeletal biology of beagles and humans with the dynamic 
microdistribution of the nuclides which have been injected into 
beagles. The skeletal studies center on quantitative histology of both 
the cells at risk and the anatomic structure of trabecular bone. The 
concentration and dynamic microdistribution of the nuclides are 
measured experimentally, and the dose rates and integral doses to the 
cells at risk are calculated. 
Keywords: radioisotopes; radionuclide kinetics; skeleton; dogs; man; 
age dependence; risk assessment; tissue distribution. 

106010 Radionuclides in Rodents. Taylor, G.N. (Univ. of Utah, 
Salt Cake City, Utah). Project number: 003118. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

We are investigating the P u m a  toxicity ratio in mice, the 
effect of the sex organs on the susceptibility of radiation-induced 
osteosarcomas to chemo therapy, and tumor antigens in alpha- . 
particle-incuded osteosarcomas. 
Keywords: plutonium compounds; radium compounds; toxicity; com- 
parative evaluations; gonads; response modifying factors; mice; os- 
teosarcomas; chemotherapy; antigens. 

106011 Research on thk Marine Food Chain. Ebbley, R.W. 
(Scripps Institution of Oceanography, La Jolla, CA, 92093). Project 
number: 006329. Contract: EY-76-03-0010. Supported by: Department 
of Energy, Washington, DC (USA). Office of Health and Environ- 
mental Research. Funding: DOE. 
Related energy source: nuclear fission(25); solar(75) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

This is a multidisc~plinary study of the relationships among 
planktonic organisms and their environment emphasizing the South- 
em California Bight. The Bight is an area of intensive human use. It 
is characterized by a narrow continental shelf, with deep basins and 
rises offshore. The purpose of the study is to evaluate effects of 
energy-related human activities in these waters against a background 
of rather high natural variability and changes resulting from other 
human activities. The study of this variability of plankton stocks and 
activities in relation to that of the physical and chemical environ- 
ment is taking place on several time and space scales in order to use 
those natural fluctuations to reveal mechanisms of change. In partic- 
ular we seek to understand the driving forces for plankton produc- 
tion, the fates of that production, including fluxes of organic matter 
to deep wateqand sediments, and the roles of dissolved and colloidal 
organic matter in the carbon budget. Studies will emphasize the role 
of bacteria in secondary production and the dynamics of the micro- 
plankton food webs in which they participate. In addition to provid- 
ing information on the Southern California Bight as a habitat for 
plankton, much of the work has implications for human affairs such 
as ocean photosynthesis as a sink for carbon dioxide, effects of uv-B 
on ocean photosynthe:is, the importance of plankton for fisheries, 
waste disposal in the deep ocean, and effects of 'power generation 
using ocean thermal energy gradients (OTEC) on plankton species 
assemblages and their activities. 
Keywords: food chains; bacteria; plankton; habitat; photosynthesis; 
waste disposal; seas; ultraviolet radiation; ocean thermal energy 
conversion; carbon dioxide; baseline ecology; carbon cycle; mineral 
cycling. 

106012 Toxicity of Pu-239 and Ra-226. Jee, W.S.S. (Univ. of 
Utah, Salt Lake City, UT). Project number: 003114. Supported by: 
Department of.Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of this project is to assess the toxicity of 
plutonium in man. Beagles are injected intravenously at 17 months of 
age with Pu-239 or Ra-226, and observed througi~out their lifespan 
for radiation-induced lesions, which occur primarily in the skeleton 
and liver. The major radiation induced endpoint encountered is 



skeletal cancer, occurring~from 2 to 13 years after injection: Tlie 
lifespan of beagles in this-laboratory averages approximately 'l;3 
years. Detailed retention studies are used to calculate radiation 
doses. Detailed quantitative histopathologic studies are performed so 
that beagle and human skeletons can be compared and tumor inci- 
dence in beagles can be used to improve risk estimates in man. 
Keywords. plutonium 239; radium 226; toxicity; biological radiation 
effects; dogs; osteosarcomas; injection; radionuclide administration; 
radiation doses; dose-response relationships. 

106013 Environmental Effects of Offshore Energy Production in 
the Subtropics and Tropics. Thorhaug, A. (Florida International 
Univ., Miami, FL, 33199). Project number: 008086. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

This study will concentrate on the effect of heat, salinity 
changes, heavy metals, and light changes on microcosms of subtropi- 
cal and tropical organisms found attached to offshore structures and 
the concomitant invertebrates and fishes that associate with them. 
These microcosms will be taken from prior ecological studies and 
existing panels of construction materials placed at OTEC sites prior 
to these studies. The objective is to assess the effect of these factors 
on. the animals and plants occurring, both for sublethal and lethal 
effects, as well as accumulation of toxic substances within the food 
chain. Field studies in cooperation with the OTEC program will be 
coupled with laboratory studies and models. 
Keywords: ocean thermal energy conversion; aquatic organisms; 
environmental impacts; offshore operations; fishes; invertebrates; 
thermal pollution; waste heat; ph value; metals; ultraviolet radiation. 

106014 Retention and Toxicity of Thorium in Dogs. Jee, W.S.S. 
(Univ. of Utah, Salt Lake City, UT). Project number: 003245. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of this project is to compare the range of 
skeletal pathology (malignant and others) seen in Th-228 lifespan 
beagles to that seen in the more thoroughly studied Pu-239 lifespan 
beagles from the University of Utah. The effect of graded doses 
(0.0017 to 0.3 mu ci/kg injected intravenously) of Th-228 has been 
studied in 74 beagles over their lifespans during 1954-1978. The 
principal toxic effect at lower doses for long time periods was 
osteosarcoma. Detailed skeletal histopathologic studies are to be 
carried on two groups of bones, which are representative of the 
whole skeleton. The first, sites with a high incidence of osteosar- 
coma, include the trabecular bone of the proximal humerus, illium, 
proximal femur, thoracic vertebral body, and lumbar vertebral body. 
The second, sites with a low incidence of osteosarcoma, include the 
trabecular bone of the distal humerus, proximal ulna, and distal ulna. 
The findings in these sites will be compared to findings from the 
same sites in Pu-239 injected lifespan beagles. As a final product, we 
expect to be able to compare dose response of the skeleton to Th-228 
and Pu-239 and to develop a toxicity ratio for the two nuclides. 
Keywords: thorium 228; biological radiation effects; dogs; osteosar- 
comas; chronic exposure; plutonium 239; comparative evaluations; 
toxicity. 

106015 Comparative Metabolism Actinide. Wrenn. (Univ. of 
Utah, Salt Lake City, UT). Project number: 003270. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The time dependent retention (metabolism) of the actinides 
(principally U, Th, Pu, and Am) is being compared in several 
mammalian species including man (for skeleton, liver,.and lung) by 
measurement of these actinides in beagles, primates, and man and by 
development of mathematical models to describe time dependent 
behavior for single or continuous intake. The'result will be realistic 
dosimetric models for these actinides applicable to man and suitable 
for risk estimation and standards development! 
Keywords: actinides; metabolism; radionuclide kinetics; skeleton; 
liver; lungs; mammals; mathematical models. 

106016 Toxicity in Beagles. Mays, C.W. (Univ. of Utah, Salt 
Lake City, UT). Project number: 0031 19. Supported by: Department 
of Energy, Washington, D C  (USA). Office of Health and Environ- 
mental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: B~Q- 
logical effects of pollutants in experimental systems. 

A DOE-approved experiment was started in May 1977, in- 
volving 126 young adult beagles injected with Ra-224. These animals 
will be observed throughout their lifespans for radiation effects, 
especially bone sarcomas. The main purpose of this experiment is to 
establish the Pu-239/Ra-224 toxicity ratios in dogs which, when 

multiplied by the observed toxicity of Ra-224 in German patients, 
should indicate the approximate toxicity of Pu-239 in man. , 

Keywords: radium 224; dogs; toxicity; osteosarcomas; biological radi- 
ation effects; biological models; plutonium 239; man. 

106017 Deposition, Retention and Toxicity. Stevens, W. (Univ. of 
Utah, Salt Lake City, UT). Project number: 003120. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The purpose of this project is to assess the toxicity of Am-241, 
Cf-249, Cf-252, and other actinide (atomic number greater than 92) 
elements relative to Pu-239 in beagles. The primary goal will be to 
extrapolate the information obtained in dogs to man. Extensive 
studies are being performed to determine the toxicity of Pu to man 
using the Pu/Ra toxicity ratio in man and beagles. The similarity of 

'chemical and physical properties of the trivalent actinides suggests 
that a comparison bf initial deposition, distribution at the anatomical, 
cellular and subcellular level, retention as a function of time, and 
resulting toxic effects between these elements and Pu could serve as 
a basis for the assessment of their toxicity to man. 
Keywords: actinides; toxicity; biological radiation effects; dogs; rbe; 
plutonium 239; radionuclide kinetics; comparative evaluations. 

106018 Evaluation of Hazards from Tritium Dominant Lethal 
Mutations in Mice. Carsten, A. (Brookhaven National Lab., Medical 
Dept., Upton,rNY, 11973). Project number: 000034. Contract: EY-76- 
C-02-0016. Supported by: Department of Energy, Washington, D C  
(USA). Office. of Health and Environmental Research. Funding: 
DOE: 
Related energy source: Coal(25); oil and gas(25); oil shale(25); nuclear 
fusion(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

The objective of these studies is to ascertain the concentration 
of tritium and deuterium in drinking water that does not produce 
detectable dominant lethal mutations or depress hemopoietic stem 
cells in mice, and then proceed to study comparable effects of non- 
nuclear pollutants on the same systems. It would be desirable to have 
some experimental data from which one could calculate the amount 
of tritium irreversibly incorporated into oocyte nuclei from tritiated 
water having such low specific activity that oogenesis is unimpared 
by radiation damage. It is predicted that such calculations could be 
accomplished more proficiently using the deuterium micromapping 
technique, to study the incorporation of deuterium into oocytes from 
deuterated water rather than by tritium autoradiography. This tech- 
nique is being used for distribution studies and radiation dose mea- 
surements in conjunction with the tritium and deuterium biological 
effect studies. The relative genetic and somatic hazards from nuclear 
and fossil fuel energy production will be determined. 
Keywords: tritium; deuterium; drinking water; threshold dose; quanti- 
ty ratio; mice; blood formation; oogenesis. ' 

106019 Detrimental Biological Effects of Magnetic Fields. Baum, 
J.W. (Brookhaven National Lab., Safety and Environmental Protec- 
tion' Division, Upton, NY, 11973). Project number: RPIS 1375. 
Supborted by: Department of Energy, Washington, DC (USA). 
'Office of Health and Environmental Research. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of pollutants in ex erimental systems. 

Detrimental biological ekects of magnetic fields have been 
reported by a number of authors, but confirmed by few. Since 
controlled thermonuclear reactors will require the use of large 
magnets, human exposure is anticipated near these plants. Long-term 
genetic and somatic effects are of special interest and will be 
evaluated both experimentally and theoretically in this work. Pollen 
abortion and stamen hair mutations are being studied in the sensitive 
Tradescai~tia test system. This system has been studied extensively 
by BNL and is known to be sensitive to chemical mutagens in the 
ppM range and to ionizing radiations at doses below one rad. It is 
useful in long-term chronic exposure studies which are of special 
intelest here for detection of small effects. Drosophila are also being 
used in studies aimed at understanding mutation risk and mechanisms 

' and exploring possible subtle effects which may be induced during 
senhive developmental stages of the organisms. M-5 and ORE-R 

.strain are initially bein used to detect sex-linked mutations. 
Keywords: magnetic lelds; biological effects; tradescantia; chronic 
exposure; mutations; pollen; stamen; drosophila. 

106020 Tumor Mechanisms. Lloyd, E.L. (Argonne National 
Lab., 9700 S. Cass Ave., Argonne, IL, 60439). Project number: 
002563. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Firm predictions,of the r~sk ' to  man from low doses and low 
dose rates of alpha particle'einitters probably depend on knowing 
the mechanism by which radiation'induces tumors. Basic mecha- 
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nisms of bone tumor induction by alpha particles are, therefore, 
being studied by: (1) direct alpha irradiation of mammalian cells in 

.culture; (2) light and electron microscropy of the cells at risk in 
normal human adult bone; (3) observation of changes in bones from 
radium patients at. the sites where bone tumors most frequently 

(develop; and (4) measurements of the immunocompetence of the 
radium patients. 
Keywords: alpha particles; low dose irradiation; delayed radiation 
effects; cell cultures; man; oncogenic transformations; skeleton? 

106021 "I'heory of Induction of Bone Cancer by Radiation: Mar- 
shall, J.H. (Argonne National Lab., Argonne, IL). Project number: 
002490. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

T o  determine the long-term risk to man from internal radioac- 
tivity, it is clear that we need a theory which predicts the number 
and time distribution of tumors as a function of dose, dose rate, and 
linear energy transfer. We propose to create a Theory of the 
Induction of Bone Cancer based upon physical and biological mech- 
anisms which will fit the data for alpha, beta, x, and fission radiation 
in culture, mouse, dog, and man by about 1983, give or take a couple 
of years. The major postulates have been published: Alkaline Earth 
Metabolism in Adult Man (1973), Theory of Induction of Bone 
Cancer by Alpha Radiation (1977), a n d  A Possible Low-Lying 
Linear Component in the Induction of Bone Cancer by Alpha 
Radiation (1979). Generalization to radiation of different LET, to- 
gether with experiments here and elsewhere which test the postu- 
lates, are in rogress. 
Keywords: sEeleton; neoplasms; radioinduction; carcinogenesis; albha 
particles; beta particles. , 
106022 Nucleic Acids in Pathogenesis. Niyogi, s . K . ' ( o ~ ~  Ridge 
National Lab., Oak Ridge, TN, 37830). Project number: 000165. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experiniental systems. . . 

Environmental agents, as by-products of energy production, 
have profound effects on biological processes. Such agents are 
known to affect, directly or indirectly, cellular control mechanisms, 
possibly in both normal and pathological states. Studies of replica- 
tion, transcription and recessing of nucleic acids would provide the 
baseline information o?such interactions which lead to mutagenesis, 
teratogenesis and carcinogenesis. Environmental mutagens and tera- 
togens may result in altered genotype in which carcinogens'and 
mitogens could cause derangement of control mechanisms in both 
normal and virus-infected systems. Often, remarkable .insights have 
been gained ill the ur~derstanding of pathogenesis in man 'from 
studies of model systems. It is, therefore, our objective to studi both 
eukaryotes and prokaryotes. We are working on both normal and 
virus-infected systems in close concert with one another and' with 
others in the division. We are studying the structure and function of 
DNA replication intermediates of teratogenic Kilham rat virus and 
of murine leukemia virus. RNA transcription is being studied'with 
MI3 phage (resembles RNA tumor viruses) and SV40 (viral carcino- 
genesis). Various mitogens are being tested for induction of DNA 
replication in yeast. Modifications of E. coli RNA' polymerase. 
following T4 infection are being studied to understand the control of 
transcription in a viral-infected system. Control of RNA processing 
is being investieated in yeast. ,. 

Keywords: nuc eic aclds, chemical effluents; pathogenesis; by-prod- 
ucts; dna replication; baseli~ie ecology; viruses; mutagenesis; carcino- 
genesis; teratogenesis; leukemia viruses; yeasts; escherichia ~o l i l~b io -  
logical effects; pathological changes. I ' 

106023 Theoretical and Applied Cryobiology. (Oak Ridge Nation- 
al Lab., Oak Ridge, TN, 37830). Project ,number: 000167. Contract: 
W-7405-ENG-26. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Fudding: 
DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in ex erimental systems. >.- 

The program is devoted to Pow temperature biology, t i  the 
permeability and osmotic responses of cells, and to the effedts of 
temperature ,and the state of the aqueous environment on thgcell 
surface. Cells' and tissues under study include mouse embryos, fetal 
pancreases, and mammalian erythrocytes and tissue culture cells. 
The assessment of mutagenic, carcinogenic, and physiological effects 
of effluents from the production of energy,frpm nuclear and non- 
nuclear sources requires mammalian tissue culture systems and large 
animal colonies with known and unchanging characteristics. Storage 
in the frozen stage can prevent,genetic drift and materially reduce - 
the expense of maintaining ,breeding ,,colonies. Freezing and low 
temperature storage are alsoirelevant to: (1) preservation of muta- 
tions and-germplasm variants;,(2) the use of ova transfer techniques 

,in -". developing more energy-efficient livestock; (3) the establishment 
[of ,organ and tissue banks to facilitate ,immunologically matched - 
transplants; (4) retros ective studies and studies on aging; and (5) 
electron microscopy g.g., freeze-cleaving, electron probe analysis) 
and photobiology. Success in freezing complex cellular systems has - 
required an understanding of fundamental cryobiology. Further un- 
derstanding is essential to further progress. 

. . 

Keywords: cry0 enics freezing; permeability; ancreas; erythro- 
f? cytes; tissue cufufes;; mutations; biological e ects; preservation; 

storage. 

106024 Mechanisms of Damage and Repair. Masker. (Oak Ridge 
National Lab., P.O.Box X, Oak Ridge, TN, 37830). Project number: 
003236. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: , 
DOE. - -- 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Damage to a living cell's genetic material invites several 
potentially harmful consequences including interruption of normal 
metabolic processes; induction of endogenous viruses, mutation, and 
cell death. T o  pro erly assess the biological consequences of envi- 
ronmental factors t ia t  promote lesions in DNA it is essential to fully 
comprehend the interaction of DNA metabolic enzymes with dam- 
aged DNA templates. Our objective is to acquire an improved 
understanding of the biochemical events associated with DNA repair 
and other cellular responses to DNA dama e Part of our program, 
takes advantage of the wealth of genetic inporkation available with 
bacterial systems and focuses on in vivo studies of excision and 
postreplicational repair in strains deficient in various DNA metabol- 
ic enzymes. These experiments are complemented by in vitro studies 
in which a primarily biochemical approach is used to monitor DNA 
repair as well as the replication and recombination of damaged DNA 
in a cell-free system capable of sufficient fidelity to efficiently 
produce biologically active virus particles. Insight gained from these 
studies should provide a more general appreciation of, the conse- 
quences of DNA damage and permit extrapolation to more complex 
biological systems. Hopefully, this will allow a more enlightened 
approach to understanding health hazards imposed by DNA 
damage. 
Keywords: metabolism; viruses; mutations; biological repair; genetics; 
bacteria; dna replicaision; biological models. 

106025 Studies on Tumor Cell Immunology. Kennel, S.J. (Oak 
Ridge National Lab.; P.O. Box X, Oak Ridge, TN, 37830). Project 
number: 002360. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: general sclence(100) R and D .categories: 
Biological effects of pollutants in experimental systems. 

Cancers produced or promoted by environmental chemicals, 
radiation, or viruses have all been shown to display unique molecules 
on their cell surfaces (tumor specific antigens). These antigens are 
the targets of an individual's immune response against tumor cells. In 
addition, tumor s ecific antigens can serve as tags which differenti- 
ate tumor 'cells !!om normal cells. This project utilizes antibody 
molecules which bind to tumor specific antigens to target cytotoxic 
agents directly to tumor cells. Three areas of study are necessary: (1) 
molecular identification of tumor specific antigens; (2) production of 
antibody to these antigens; and (3) coupling and delivery of drugs 
and other cytotoxic agents to the tumors. We have made antibody 
preparations to well define tumor specific antigens of virus induced 
leukemias and sarcomas of mice, and are studying the coupling and 
delivery of drugs to these tumors in vitro and in vivo. Two different 
lun tumors of mice (one spontaneous and one induced by methyl- 
chofanthrene) are being studied for tumor specific antigens. Anti- 
serum to whole tumor cells is under study. Antisera to human 
leukemiaflymphoma cells are being used to detect specific molecules 
on the tumor cells. Other methods of targeting drugs to tumor cells 
are being explored. r 
Keyworh: tumor cells; immunology; carcinogenesis; mice; sarcomas; 
3-methylcholanthrene; chemical effluents; ionizing radiations; vir- 
uses; biblogical models. 

- 
. , 

106026 Metabolidh of Aromatic Amino Acids. Gaertner, F. (Oak 
Ridge NationallLab., P.O. Box X, Oak Ridge, TN, 37830). Project 
number: 002371. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems.. 

3-hydroxyanthranilate is a normal intermediate in the metab- 
lism of L-tryptophan in mammals. In some individuals, an elevated 
level of 3-hydroxyanthranilate in the urine is believed to be the cause 
of bladder cancer. Normally the oxygenase which catabolizes 3- 
'hydroxyanthranilate in the liver and kidney is extremely active and 
prevents such an accumulation. In order to study the toxicity of 3- 
hydroxyanthranilate in more detail we have begun to analyze in 
mice the factors (both genetic and environmental) which influence 
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.the hepatic?activity of this oxygenase. In addition, an enzyme in- 
:valved in the~csynthesis. of this carcinogen in .mice, kynurenine 
formamidase, is under intensive study. Two previously unknown 
forms of this activity have been observed, and alleles for each form 
have been demonstrated. With the aid of GEMSAEC technolo y 
we are in the process of locating these alleles in the genome of t i e  
mouse. In addition to establishing valuable new genetlc markers for 
the analysis of environmental mutagens, these studies should lead to 
a better understanding of the function of formamidase in the metabo- 
lism of L-tryptophan and in the synthesis of the neurotransmitter L- 
kynureninamine. We are also interested in the function and organiza- 
tion of enzymes which synthesize L-tryptophan in lower eucaryotes. 
Keywords: amino acids; metabolism; aromatics; tryptophan; carcino- 
gens; mutagenesis; mice. + t .  

106027 Regulation of Membiane ~ r a n s ~ o ~ ' ~ ~ s t e m s .  Cook, J.S. 
(Oak Ridge National Lab., P.O. Box X, Oak.Ridge, TN, 37830). 
Project number: 002368. Contract: W-7405-ENG-26. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. . 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

. All mutagens, carcinogens, pollutants, and other toxic com- 
pounds, as well as all nutrients, have their first interaction with 
living cells at the cell surface. We are concerned with the regulation 
at the surface of uptake of nutrients, particularly sugars, amino acids, 
and essential minerals like potassium and sodium. The cells we use 
are human, normal and tumor derived, in tissue culture, or chemical- 

. ly transformed hamster cells that can be reversibly converted from 
normal to tumorigenic by growth at different temperatures. We have 
been conducting in-depth studies on how two classes of naturally 
occurring compounds interact with the cell surface and affect uptake 
of nutrients, and how cells respond. The classes of compounds are: 
(1) those that interact very specifically with certain transporters, i.e., 
membrane molecules responsible for uptake; and (2) certain diphenol 
compounds that dissolve in the matrix of the membrane and perturb 
uptake more generally. In the first case, the cells may detoxify 
themselves by internalizing the specific receptor and sequestering or 
degrading the toxic agent bound to it. In the second case the cells, 
starved for nutrients, are commonly induced to synthesize new 
transporters. Cancer cells constitutively synthesize.more transporters 
than normal cells, and are thus not limited by nutrients for growth. 
We are studying the controls on the synthesis of transporters,in 
chemical-treated and tumorigenic cells. 
Keywords: membrane transport; tissue cultures; cell membranes; 
tumor cells; hamsters; mutagens; chemical effluents; carcinogens; 
metabolism. 

106028 Gene Expression in Carcinogenesis. Kenney, F.  (Oak 
Ridge National Lab., P.O. Box X, Oak Ridge; TN, 37830). Project 
number: 001699. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. ' 

Defective control of gene expression is characteristic of all 
cancers and may be central to malignant transformation. Our objec- 
tive is to define the molecular mechanisms by which gene expression 
is regulated in mammalian cells and how this control is lost in cells 
transformed to malignancy. Cellular processes determining pheno- 
type including transcription, translation and turnover of mRNA and 
proteins are analyzed in a model hepatoma cell system where these 
reactions are under hormonal control. Other hepatomas in which the 
normal control mechanisms are not operative are analyzed to deter- 

' mine the molecular basis for loss'of control of gene expression in 
malignancy. Genes coding for leukemia virus are normally silent but 
can be activated by experimentally altering cellular DNA. Chroma- 
tin is being fractionated into active and inactive components to begin 
analysis of the molecular basis for activation of these genes known to 
be associated with carcinogenesis. , . 
Keywords: carcinogenesis; genetic variability: mammals; proteins; 
ma; leukemia viruses; chromatin. , . 

106029 Carcinogen-Cell Genome Interaction. Yang, W: (Oak 
Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830):Project 
number: 001701. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. . . 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project places emphasis on one aspect of cancer re- 
search, namely, carcinogen-cell genome interactions which ultimate- 
ly determine the susceptibility or resistance of mammals and humans 
to induction of cancers. Specifically, the energy-related pollutants 
can be examined for cancer causing effects by employing pertinent 
systems and technology which have been developed in this labora- 
tory for studying viral oncogenesis. We will study mouse FV-I gene 
locus restriction of leukemia viruses; a model system for studying 
genetic factors in preventing cancers is useful for determining how 

regulation of this gene locus is affected. We have a sensitive method 
of DNA transfection for leukemia viruses and are employing it as a 
measure for determining the effects of carcinogens, mutagens, and 

<::radiation on the cell-genome integration of a foreign oncogenic 
..DNA molecule: We will study enzymolo$y of DNA synthesis 
during carcinogenesis with focus on the fidelity function of mamma- 

' lian DNA polymerases and the primer molecules. We have charac- 
terized unique cellular tRNA species as primers for reverse tran- 
scription of onconovirus genomes. We will apply lectin-gel chroma- 
tography for isolation of specific membrane glycoprotein antigens 
from cancer cells and tumor viruses to be used as reagents for 
studying their expression and host immune response. 
Keywords: carcinogenesis; cell membranes; mammals; human popula- 
tions; dna-ase; mice; tumor cells; biological models. 

*,,, , 
106030' Bioorganic Chemistry and Enzyme Catalysis. Dogherty, 
D. (Oak Ridge National Lab., P.O. Box X; Oak Ridge, TN, 37830). 
Project number: 001558. Contract: W-7405-ENG-26: Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); nuclear fission(50) R and D Mego- 
ries: Biological effects of pollutants in experimental systems. 

The programs in,this proposal are related to both coal con- 
version and fission technology. In both processes by-product reac- 
tions (e.g., carcinogenic hydrocarbons and radiation) produce unde- 
sirable effects in biological subjects. Tissue oxidases that hydroxylate 
aromatic hydrocarbons to carcinogenic compounds also function in 
ar,similar fashion in their reaction with lucigenin o r  luririnol to 
produce chemiluminescence. We are.studying this mechanism for 
use as a probe in cellular metabolism and as a useful analytical tool. 
We are investigating the interaction of radiation induced*OH radi- 
cals with peptides of increasing complexity by electron spin reso- 
nance techniques in order to understand the radical interactions 
occurring in'irradiated' proteins. We' are'also involved in the devel- 
opment of potential new anti-neoplastic agents. Human granulocytic 
leukemia cells have been found to have abnormal nutritional require- 
ments for compounds involved in purine biosynthesis. The enzymes 
responsible have been identified and we are engaged, in the synthesis 
and evaluation of specific competitive inhibitors that will prevent 
leukemic cell proliferation. 
Keywords: hydrocarbons; carcinogenesis; biological models; ionizing 
radiations; aromatics; cell proliferation; leukemia viruses. . 

106031 Chemical Effects on the Immune System. Perkins, E. (Oak 
Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project 
number: 001560. Contrast: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. . 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The hazard of cytotoxic industrial chemicals, coal conversion 
products and environmental pollutants (e.g., oxides of carbon, sulfur 
and 'nitrogen from fossil fuel combination, organic aerosols and 
compounds in aqueous by-products from oil shale retorting and/or 
coa1:gasification and liquefaction, heavy metal pollutants,,and toxic 
agents from nuclear fuels) or their environmental catabolites on the 
immune system and related host defense mechanisms must bePde- 
fined. Two general approaches are being studied: (1) establishment 
of technology to evaluate the activity of such compounds with 
regard to immunologic toxicity (i.e., screening tests to identify 
potentially hazardous agents and concentrations for deleterious ef- 
fects); and (2) mechanistic studies to assess immediate damage and 
the late effects of immunodepression (e.g., as it relates to chemical 
carcinogenesis). 
Keywords: immune serums; biological stress; tolerance; toxicity; . chemical effluents; sulfur oxides; nitrogen oxides; coal gasification; 
coal liquefaction; metals; nuclear fuels; fossil fuels; fuel cycle; car- 
cinogenesis; biological models; risk assessment. . , 

106032 ,Athymic Mice in Malignancy Studies. Kraemer, P..(Los 
Alamos Scientific Lab., Los Alamos, NM). Project number: 003216. 

.Supported by: Department of Energy, Washington, DC (IJSA). 
Office of Health and Environmental Research. Funding: DOE. , 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. ,. 

* n I Agents which induce tumors are of particular concern, since 
the.interval between exposure and appearance of a diagnosable 
tumor may be tens. of years. The most direct and best current 
procedure for determining tumorigenic potential of an agent requires 
the use of intact animals and waiting out their life span for results. 
More simple assays have been suggested using bacteria or mamma- 

'. lian cells in culture, but both of .these approaches are not yet 
['validated. Our present objective is to establish a nude mouse colony .. that will be viable and experimentally usable. The defect in the nude 
mouse which renders it so useful for transplantation studies at the 
same time makes the animal unusually sensitive .to infection and 
requires nearly germ-free .conditions.? Therefore, our first priority 
was to establish procedures for maintaining a healthy population of 
animals and subsequently to establish a permanent breeding colony. 
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The overall goal is to establish distinctions between the growth 
characteristics of implanted normal and tumor cells. Cells exhibit a 
spectrum of growth characteristics which can be classified into three 
categories: normal, benign tumorous, and malignant. Benign cells 
can grow independently of normal control but remain localized, 
while malignant cells exhibit a tendency to invade adjacent tissue. It 
is not clear how these cells will respond when implanted into the 
nude mouse. Initial studies will obviously deal with chemicals 
known to render some of the necessary results to verify the integrity 
of the system. 
Keywords: mice; carcinogenesis; biological models; bioassay; labora- 
tory animals; inflammation. 

106033 Kasugamycin Inhibition of Bacterial Sporulation. Bott, K. 
(Univ. of North Carolina, Chapel Hill, NC). Project number: 008258. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives of the proposed research are to determine the 
mode of action by which the antibiotic Kasugamycin (KSG) inhibits 
endospore formation of Bacillus subtilis and to characterize the 
developmental stage at which sporulation is blocked. When deprived 
of a carbon or nitrogen source vegetatively growing cells of the 
bacterial genus Bacillus undergo an ordered transition from a vegeta- 
tive form of cell to a heat-resistant dormant form known as an 
endospore. Since this transition is one of the simplest known forms 
of cellular differentiation it has been extensively used as a model 
system for the more complex forms of cellular differentiation found 
in higher organisms. - 
Keywords: bacterial spores; inhibition; antibiotics; bacillus; cell differ- 
entiation; biochemical reaction kinetics. 

106034 Development of Short-Term Animal Test for Carcinogens 
Based on Early Enzyme Changes. Wainfain, E. (New York Blood 
Center, .New York, NY). Project number: 008256. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The purpose of this program is to develop a useful, short-term 
animal assay to screen potential carcinogens. Several different hepa- 
tocarcinogens have been found to cause alterations (in susceptible 
animals) in activity of rat liver transfer RNA (tRNA) methyltrans- 
ferases that are apparent within a week and persist throughout 
chemical carcinogeneses. We will carry out experiments to deter- 
mine whether these easily measurable and early changes in tRNA 
methyltransferase activity can be used as valid indicators of the 
initiation of pre-neoplastic change in vivo. We will investigate the 
effects of several additional hepatocarcinogens in order to determine 
whether the effect is general. We will also test the effects of some 
substnnces that arc toxic to the liver, but not carcinogenic as well as 
carcinoger~s with target-organ specificity other than liver. The re- 
sults of these studies with rats will demonstrate whether the effects 
of carcinogens on tRNA methylating enzymes are organ selective, 
or whether appearance of altered liver enzyme activity is a common 
effect of systemically administered carcinogens. Our results will 
serve to demonstrate whether the ability of carcinogenic and/or 
toxic chemicals to cause alterations in tRNA methyltransferases 
within one to three weeks is sufficiently reliable to permit utilization 
of this phenomenon as the basis for a screening test for carcinogen- 

. icity and/or toxicity of the test substances, and whether altered 
tRNA methyltransferase activity is a useful indicator for pre-neo- 
plastic conditions. 
Keywords: mutagen screening; animals; carcinogens; bioassay; liver; 
pathological changes; biological irldicators; toxicity; transfer rna; 
rats. 

106035 Marrow-Tumor Interpretations: The Role of Bone Marrow 
in Controlling Chemically Induced Tumors. Rosse, C. (Univ. of Wash- 
ington, Seattle, WA). Project number: 008252. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Although a number of immune cell types have been defined 
which exhibit antitumor activity in vitro, the mechanisms operative 
in vivo are incompletely understood. In particular, little is known 
about the role of the bone marrow which continuously produces 
large numbers of lymphocytes whose function has not been satisfac- 
torily explained. The proposed studies utilize two tumor models. In 
one, bone marrow cells have the capacity of retarding or completely 
preventing the growth of methylcholanthrene induced tumors; in the 
other, the tumor exerts a profound influence on hemopoiesis and 
significantly reduces or eliminates lymphocyte production by the 
marrow. The latter may include cells which mediate the regulatory 
influence the marrow apparently exerts on tumors. 
Keywords: bone marrow cells; biological functions; tumor cells; 
growth; inhibition. 

106036 Neutron Core. Schoenborn. (Brookhaven National Lab., 
Upton, NY, 11973). Project number: 003001. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Ofice of Health and 
Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(50); nuclear fusion(50) R and D 
categories: Biological effects of pollutants in experimental systems. 

Neutron scattering is a powerful technique for the analysis of 
biological structures, since it permits the elucidation of structural 
details not attainable by x-ray scattering or  electron microscopy. 
Neutron scattering is particularly suited for the analysis of biological 
structures because of relatively large differences it detects between 
hydrogen and deuterium. Such neutron diffraction studies are made 
possible at Brookhaven by the presence of the high flux beam 
reactor and unique related facilities that have been made available to 
University biologists for low angle scattering as well as protein 
crystallographic studies. This proposal requests core support for the 
fixed cost of operating the Biology Department's stations at the 
reactor. This charge must be borne in full: it is based on supply of 
neutrons from the reactor irrespective of their experimental utiliza- 
tion. The costs of Brookhaven National Laboratory's high flux beam 
reactor are assessed on the basis of the fraction of beam ports being 
used by each program in relation to the total number of beam ports. 
In this case it is based upon the use of one-ninth of all beam ports. 
This is in accordance with the DOE manual, and charges each 
program its representative share of the total cost of operations. 
Keywords: neutron diffraction; hfbr reactor; biological materials; 
research programs; financing. 

106037 Mechanisms of Transfer of Energy and Biomass in Marine 
Coastal Ecosystems of the Pacific Northwest. Anderson, G.C. (Univ. 
of Washington, Seattle, WA, 98195). Project number: 006511. Con- 
tract: AT(45-1)-2225. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

The objectives are to understand the processes governing the 
communities of organisms in the water column, on the seabed, and in 
the surf zone of coastal Washington and Oregon. Studies of mecha- 
nisms of the transfer of energy and biomass are being conducted. A 
numerical model of phytoplankton production is being used as an 
investigative tool in the identification and quantification of the 
processes that determine the seasonal and vertical distribution of 
phytoplankton. Factor and cluster analyses of a large body of data 
have shown that five general variables control phytoplankton pro- 
duction in the northeast Pacific. 
Keywords: coastal regions; washington; Oregon; phytoplankton; 
aquatic ecosystems; aquatic organisms; mathematical models; distri- 
bution; seasonal variations; pacific ocean; productivity; energy trans- 
fer; sea bed. 

106038 Radiation and Biophysical Studies on Viruses and Cells. 
Cole, A. (Univ. of Texas, Austin, TX). Project number: 006299. 
Contract: EV02832. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE: 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The purpose of these studies has been to investigate the 
effects of ionizing radiation on biological systems at the cellular and 
molecular level. Detailed studies have been carried out on ability of 
mammalian cells to repair damage caused in their nucleic acids and 
another study was aimed at studying radiation carcinogenesis. Var- 
ious methods including cell survival and cloning, analytical and 
preparative ultra centrifugation, electron microscopy and high reso- 
lution thermal denaturation have been used. Studies have been 
carried out using both high and low LET radiations under normal 
(37 degrees C )  and hyperthermic (42 to 43 degrees C )  conditions. 
These studies at elevated temperatures showed inhibition of normal 
DNA repair for both high and low LET radiations, while survival 
studies showed hyperthermic potentiation after low LET radiation 
but no enhancement for high LET radiation. Bombardment of 
Chinese hamster ovary cells with partly penetrating alpha particles 
yielded similar results at those using partly penetrating electrons 
giving further strength to the argument that radiosensitive sites are 
situated at or near the nuclear periphery of interphase cells and 
dispersed in mitosis. Recent high resolution thermal denaturation 
studies of double-stranded viral RNA's demonstrate the duplex 
DNA, as well as native DNA, denatures in a discountinuous manner 
suggesting the existence of a number of cooperatively interacting 
regions of approximately gene-sized length. Rat thymus chromatin in 
various states of condensation has been taken as a model for damage 
produced by ionizing radiation to the genetic material of eukaryotes. 
Experiments under controlled conditions, where virtually all of the 
damage to DNA is by hydroxyl radicals, show that the DNA of 
chromatin is relatively little protected by either histones or nonhis- 
tones unless it is greatly condensed; in the latter case, it is protected 
only about 10-fold compared to free DNA. 
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Keywords: viruses; ionizing radiations; molecular structure; biologi- 
cal repair; cloning; hamsters; rats; hydroxyl radicals; carcinogenesjk; 
dna; biological radiation effects. 

106039 Radiation Mutagenesis and Yeast. Lawrence. (Univ. of 
Rochester, Rochester, NY). Project number: 002866. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The aim of this program is to examine in detail the genetic 
consequences and mode of action of the error-prone or mutagenic 
system for the repair of radiation-damage DNA in the eukaryote, 
Saccharomyces cerevisiae. 
Keywords: saccharomyces cerevisiae; dna; biological repair; radiation 
injuries; mutagenesis. 

106040 Ionizing Radiation pn Cultured Cells. Griffiths. (Univ. of 
Rochester, Rochester, NY). Project number: 002865. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(75); solar(25) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Since there is considerable data to indicate DNA as the 
critical target for radiation damage numerous attempts to correlate 
change in x-ray sensitivity to changes in the amount of DNA 
damage induced and to the changes in the ability of cells to repair 
this damage have been made. It is possible to study both damage to 
DNA and the repair of this damage by determining the integrity of 
the DNA synthetic process following insult from ionizing radiation, 
uv radiation, and chemical mutagens. Until recently the primary 
method for studying perturbations in DNA synthesis following 
environmental insult involved either pulse or continuous labeling 
with radioactive DNA precursors. Such kinetic studies have un- 
equivocally shown that treatment of cultured mammalian cells with 
ionizing radiation, uv radiation, or chemical mutagens results in 
changes in the rate and/or amount of DNA synthesized. Recently 
new techniques, including DNA fiber autoradiography, have been 
developed which should allow for the elucidation of the molecular 
processes responsible for the perturbations in DNA synthesis ob- 
served after environmental insult. 
Keywords: ionizing radiations; ultraviolet radiation; mutagens; bio- 
logical effects; dna; radiation injuries; biosynthesis; biological repair. 

106041 Flux of Energy and Essential Elements Through the Pelag- 
ic Portion of the Continental Shelf Ecosystem. Pomeroy, L. (Univ. of 
Georgia, Athens, GA, 30602). Project number: 006355. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

This proposal is for the second year of development of a 
system of rapid and partially automated methods for evaluating the 
condition of the microbial portion of the living community of 
continental shelves. We have developed a system for continuous 
monitoring of salinity, temperature, transparency, and chlorophyll 
A. We propose to add to this continuous scanning of particle sizes, 
numbers, and volume. All data are recorded both on a multi-channel 
recorder and on magnetic tape. In addition we are measuring total 
adenylates and adenylate energy charge. We propose to directly 
measure respiratory rate, by oxygen demand, on samples concentrat- 
ed on membrane filters. We also have a continuing program of 
microscopy, using a Zeiss research microscope at sea to observe 
living material with phase contrast and acridine organic fluores- 
cence. We also use scanning electron microscopy to resolve the 
smallest organisms. During the coming contract year we propose to 
use this array to compare a portion of the shelf having little techno- 
logical impact with one having heavy impact, specifically the South 
Atlantic Bight and the Western Gulf of Mexico off Louisiana or 
Texas. 
Keywords: continental shelf; microorganisms; salinity; chlorophyll; 
temperature, effects; gulf of mexico; louisiana; texas; baseline ecol- 
ogy. 

106042 Inner Shelf Sediment Transport Experiment, Coastal Long 
Island (INSTEP). Swift, C. (Department of Commerce, Washington, 
DC, 20418). Project number: 007237. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-%150,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); geotl1ermal(20) R and D categories: Environmental trans- 
port and conversion of pollutants. 

The goals of the INSTEP Program are to resolve the pattern 
(rates and directions) of sediment erosion, transportation, and deposi- 
tion on the inner continental shelf off Long Island, and to assess the 
extent to which this sediment transport system bears contaminants 
from human activity. The INSTEP Sediment Transport Program 
includes an instrumentation and data analysis work unit. A concen- 
tration-velocity probe (CV probe) will measure sediment flux 100 cm 

off the bottom. A bottom concentration-velocity (BCV) probe will 
measure sediment flux profiles between 0 and 100 cm off the bottom. 
Software is being prepared for processing data from the two types of 
probcs. In the suspended matter, work unit suspended matter con- 
centrations will be correlated with near bottom fluid motions by 
means of CV probes. In the bottom erosion and deposition work 
unit, flux through and along the water-sediment interface will be 
measured with BCV probes. The bottom characterization work unit 
will support the sediment transport work units by gathering data on 
bottom characteristics. 
Keywords: sediments; environmental transport; continental shelf; new 
york; water quality. 

106043 Potential of Energy Extraction and Conversion Process in 
the Northern Great Plains for Heavy Metals Contamination and 
Consequent Uptake and Turnover in a Range Ecosystem Model. 
O'Toole, J.J. (Ames Lab., Ames, IA, 50011). Project number: 
004135. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
nnF ---. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

This program is directed to the description, transport and 
cnvironmentnl impacts of airborne pollutants from coal conversion 
facilities in the Northern Great Plains. Present efforts involve sur- 
veillance at a point source at Colstrip, Montana from a developing 
2100 MW Minemcuth Power Plant. Studies underway include ele- 
mental mass balance, source term characterization, trace element 
composition, chemical speciation and transport, and dispersal and 
maturation of the aerosol, including characterization of its organic 
components. Ecosystem impacts have included baseline pre-oper- 
ational surveys of the pre-operational surveys of the terrestrial and 
aquatic ecosystems grading into post-operational ecosystem impacts. 
Vegetation biomass productivity, diversity, plant pathology and 
secondary faunal effects are being correlated with changes in air 
pollutants and toxic element titers in the ecosystem. Atmospheric 
transport studies involving air monitoring, plume tracting, wet and 
dry aerosol deposition, vegetation scavenging (impaction) are under- 
way. Laboratory studies on heavy metal effects on algal growth and 
production, and uptake of the elements in terrestrial and aquatic 
macrophytes are underway. Food chain studies on bioconcentration 
of toxic elements from emissions are being carried out. 
Keywords: great plains; metals; contamination; terrestrial ecosystems; 
uptake; air pollution; coal liquefaction plants; coal gasification plants; 
montana; monitoring; chemical analysis; environmental transport; 
plumes; food chains; environmental impacts; aerosols. 

106044 Atmospheric Effects of coal Conversion Facilities. Gehrs, 
C. (Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). 
Project number: 000081. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Because of the wide variety of effluent gases and vapors 
likely to be associated with synfuel production facilities (hydrocar- 
bons, acid gases), a significant potential exists not only for concern 
about the effects of synfuels emissions directly, but also for forma- 
tion of secondary pollutants of the photochemical oxidant type 
which may in turn be problematic. At present, the most widely 
accepted method of assessing the impacts of air emissions is through 
the use of open-top field exposure chambers. During FY 78 such ' 

chambers have been in operation at a field site on the ORNL 
reservation. Plots containing white oak, yellow poplar, shortleaf 
pine, and loblolly pine seedlings, and others containing soybeans are 
established. Each replicate block contains one plot exposed to ambi- 
ent air, one exposed to charcoal filtered air, and a third plot to 
ambient air without an open-top chamber. All seedlings will be 
evaluated for growth differences at the end of the growing season, 
and the response will be expressed in terms of the ambient levels of 
S02, 03 ,  and acid rain measured at the site during the course of the 
growing season. Data and experience from the FY 78 growing 
season will identify potential modifications in equipment or experi- 
mental design which might be desirable during the deployment of 
the system at a gasifier site. This data will also be utilized to 
determine the minimum number of replicate blocks required at a 
particular field site. During FY 79 the key objective is to initiate 
studies to characterize the pre-operational and operational air quality 
at a field site adjacent to a coal gasification facility, and establish- 
ment of the relative rates of productivity of vegetation exposed to 
those levels of air quality. 
Keywords: gaseous wastes; coal gasification plants; environmental 
impacts; trees; ornl; plant growth; sulfur dioxide; ozone; acid rain; 
aerosol monitoring; air pollution. , 

106045 Control of Gene Expression in Mammalian Cells. Ander- 
son, C. (Brookhaven National Lab., .Upton, NY, 11973). Project 
number: 001385. Contract: EY-76-C-02-0016. Supported by: Depart- 
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ment of Energy, Washington,. DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(30); oil and gas(2O); oil shale(20); nuclear 
fission(30) R and D categories: Biological effects of pollutants 'in 
experimental systems. 

Knowledge of the molecular events regulating gene expres- 
sion in eucaryotes is essential before techniques can rationally be 
devised to modify gene expression. Our studies of these events will 
use human viruses as a model system for analyzing the control of 
gene expression in human cells. Adenoviruses 2, 5, and 12 are 
capable of transforming tissue culture cells into tumor producing 
cells; thus, virus-induced cell transformation specifically alters the 
control of cell growth. These viruses also can be used as sensitive 
probes for the damage caused by biologically active substances 
(radiation, carcinogens, pollutants, drugs) on cellular processes (e.g., 
DNA, RNA, and protein synthesis) since these viruses use many 
host cell systems in their own replication. We are particularly 
interested in the study of chromosome damage and RNA metabolism 
and in the mechanism of protein synthesis as described below. It is 
hoped that our studies will contribute to an understanding of how 
radiation and chemical carcinogens induce cancer in man. We will 
also attempt to develop an efficient method for the controlled 
transfer of genetic material into and between animal cells. A eucar- 
yotic plasmid from yeast might be developed into a suitable vehicle 
for gene transfer in animal cells. Such a system could have profound 
implications for agriculture and medicine as well as basic research in 
gene control. 
Keywords: tissue cultures; viruses; gene recombination; animal cells; 
carcinogenesis; biological models; ionizing radiations; pollution; 
drugs; chromosomal aberrations; rna; proteins; biosynthesis; metabo- 
lism; cherqical effluents. 

106046 Properties of Mammalian Cells Transformed by Tumor 
Viruses. Hough, P. (Brookhaven National Lab., Upton, NY, 11973). 
Project number: 001387. Contract: EY-76-C-02-0016. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The goal of this project is to develop means for localizing 
individual molecular species within cells and tissue at the resolution 
of the electron microscope. A molecular species is identified either 
by its intrinsic fluorescence or by chemically attaching a fluorescent 
conjugant or by combining it in situ with a fluorescent antibody. The 
place of the project within the objectives of DOE is to provide a 
new tool for the early detection of cellular change and thus to 
acquire a better understanding of the underlying molecular and 
cellular mechanisms of cancer. The intrinsic fluorescence of DNA 
and a newly-developed fluorescent antibody will be applied in the 
study of chromatin structure. Such structure is crucial to a basic 
understanding of the de-differentiation of the cell leading to cancer. 
Further, the fluorescent antibody will be applied in the study of 
actin-containing cytoplasmic structures which, judging by observa- 
tions on cellular transformation, play a key role in transmitting 
growth-control information from the cell surface. The fluorescent 
antibody will permit localization of antigens at 10,000~ magnification 
and up, ten or more times the useful magnification of the light 
microscope. The general technique should have wide applicability in 
health effects research. 
Keywords: mammals; animal cells; carcinogenesis; viruses; tumor 
cells; biological models. 

106047 Chemical and Environmental Mutagens. Shairer, L.A. 
(Brookhaven National Lab., Upton, NY, 11973). Project number: 
002414. Contract: EY-76-C-02-0016. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Methods developed for studying the effects of physical muta- 
gens utilizing the tradescantia genetic test sytem can be applied with 
very little modification to chemical mutagen investigations. Also, 
dose response data from physical mutagen treatments can be used for 
baseline comparisons with data from chemical mutagen experiments. 
Present data indicate that the system is sensitive enough to detect a 
significant increase in mutation frequencies at levels well below 0.1 
ppM for some gaseous mutagens. Research will continue' using 
various chemicals and air pollutants suspected or known to be 
mutagenic. Greater efficiency of the test system will be sought, 
through basic genetic and cytological studies designed to elucidate 
mutational mechanisms, a breeding program aimed at obtaining more 
sensitive clones, devising more effective chemical mutagen exposure 
methods and improving dosimetry. Clean air facilities will be used to 
stabilize background spontaneous mutation frequencies and to deter- 
mine whether these mutations are the result of inherent genetic 
instability or are induced b y  unknown environmental mutagenic 
agents. A mobile monitoring vehicle will be employed to assess the 
mutagenic hazards of ambient air pollution and of industrial pollut- 

ants in a few specific areas. Data from exposures to low concentra- 
tions of both pollutants and known ni~itagens singly or in combina- 
tion will contribute to the overall assessment of the potential genetic 
hazard to man of environmental mutagens. 
Keywords: tradescantia; mutagen screening; technology transfer; mu- 
tagens; mutation frequency; gases; dose-response relationships; envi- , 

ronment; monitoring; air pollution. 

106048 Cytochemistry. Smith, P. (Lawrence Livermore Lab., 
P.O. Box 5507, Livermore, CA, 94550). Project number: 000259. 
Contract W-7405-ENG-48. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project is oriented toward the development and applica- 
tion of cytochemical procedures as biophysical, cytological probes 
for the identification and quantitation of enzymes and protein con- 
stituents in cells and in their subcellular components. We use specific 
peptides coupled to 4-methoxy-beta naphthylamine as cytochemical 
substrates for the biochemical assay and localization of proteinases in 
tissues, cells, and isolated organelles. Ultrastructural studies are also 
conducted to identify binding sites of cytochemical markers, using 
the transmission electron microscope for the localization of electron- 
dense analogs of fluorescent compounds. 
Keywords: cytology; enzymes; peptides; electron microscopy; tissues; 
animal cells; ultrastructural changes; organoids; biological models. 

106049 Somatic Cell Mutations. Thompson, L. (~awrence  Liver- 
more Lab., P.O. Box 5507, Livermore, CA, 94550). Project number: 
000261. Contract: W-7405-ENG-48. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

This project utilizes somatic cells in culture, Chinese hamster 
line CHO, to develop better assays for detecting mutagenic pollut- 
ants, to develop specific procedures for selecting temperature-sensi- 
tive (TS) conditional mutations, and to study the conditions that 
result in the expression of these chemically induced recessive muta- 
tions. The significance of sister chromatic exchange (SCE) as a 
presumptive indicator of mutagenesis is being evaluated by compar- 
ing SCE production with specific locus mutations by different 
chemical mutagens. Results to date for one locus (HPRT) indicate 
nonproportionility between the two responses. With procedures 
employing (3-H) amino acids to select specifically for protein-syn- - - .  
thksis mutants, a large number of T S  'mutant strains'have been 
isolated. These comprise six genetic complementation groups, each 
representing mutations for a specific aminozoyl-tRNA-synthetase 
protein. Because these ethyl methanesulfonate (EMS) induced muta- 
tions are recessive and have occurred over a wide range in frequen- 
cy, studies are aimed at clarifying the dependency of mutation rate 
on gene dosage (e.g., x-linked vs autosomal) and specific mutagen. 
T o  test whether wild-type cells have one or two functional genes at 
a specific tRNA-synthetase locus, selections for forward mutation 
will compare the rates of wild type and revertant lines that are 
hemizygous at that locus. 
Keywords: mutations; somatic cells; hamsters; bioassay; optimization. 

106050 Folate Mutants/Methanol-Related Mutagenesis. Taylor, 
R. (Lawrence Livermore Lab., P.O. Box 5507, Livermore, CA, 
94550). Project number: 000264. Contract: W-7405-ENG-48. Support- 
ed by: Department of Energy, Washington, DC (USA). Off~ce of 
Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The purpose of this research is to define the enzymic regula- 
tion of folate/one-carbon metabolism and to develop and validate 
new genetic markers in these pathways for use in pollutant-mutagen- 
icity assays. This research will also provide needed information 
about the cellular metabolism and genetic toxicity of pollutants that 
yield metabolically active one-carbon fragments. Our experimental 
approach is at the in vitro cellular and molecular level, employing 
primarily Chinese hamster ovary (CHO) cell lines. Several CHO 
mutants have been shown to lack an active folylpolyglutamate 
synthetase as the basis for their multiple auxotrophies. Two auxotro- 
phic mutants requiring only glycine are presently being character- 
ized; other mutants will be derived by mutagen treatments. Once 
characterized biochemically, each mutant will then be evaluated as a 
possible mutagen-test system. A CHO triple,auxotroph shows prom- 
ise as a reversion assay system for energy-related mutagens that 
cause specific DNA-base substitutions. In addition, normal CHO 
cells and folate mutants will be employed to determine the mecha- 
nisms by which methanol metabolites damage cells and their macro- 
molecular components. The mutagenicity of methanol and its meta- 
bolites will be measured with both forward drug resistance and 
reverse auxotrophy to prototrophy genetic markers. 
Keywords: mutagenesis; biological models; methanol; mutants; toxic- 
ity; coal industry; health hazards; bioassay. 
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.I06051 Mammalian Membrane Mutants..Shore, V. (Lawrence ported by: Department of Energy, Washington, D C  (USA). Office of 
Livermore Lab., 'P.O. Box -5507,. Livermore. CA, 94550). Project Health and Environmental Research. Funding: DOE. 
number: 000265:,Conbact: W-7405-ENG-48. Supported by: Depart- Related energy source: general science(100) R and D categories: 
ment of Energy, Washington, DC (USA). Office of Health and Biological effects of pollutants in ex rimental systems. 
Environmental Research. Funding: DOE. This work contributes to t E  understanding of how DNA 
Related energy source: general science(100) R and D etegories: replication and cell division are regulated in bacterial and eukaryotic ' 
Biological effects of pollutants in experimental systems. cells and how chemical, physical, and biological agents can lead to 

This project concerns the molecular mechanisms by which the alteration of the normal regulation of these processes. Work 
' 

certain mutations are expressed in animal cells and by which envi- leading to understanding the mechanisms of regulation and to the 
ronmental pollutants perturb blood cell differentiation, lymphocyte isolation and characterization of regulatory sequences from normal 
properties, and plasma proteins and lipoproteins. The research focus- (and eventually malignant) cells may allow a better understanding of 
es on changes in the cell surface and on the biochemical and the mechanism of carcinogenesis and lead to more sensitive or 
biophysical characterization of glycoprotein markers associated with specific assays for the detection of carcinogenic agents. 
mutations that affect membrane transport function, the Na/sup +/-- eywords: dna replication; control; bactena; cell cultures; mutagens; 
WSUD +/-activated ATPase. and sensitivitv to ouabain. The differ- . effects. 
entia6on process and cellular immunocom~etence will be assessed 
by changes in cell surface markers and in membrane properties. 
Plasma and urine constituents are indicators of tissue functions 
associated with synthesis, catabolism, and excretion of plasma con- 
stituents. They are also predictive of secondary damage to physio- 
logical processes that depend on an abnormal plasma constituent. 
These secondary effects include pathological processes, e.g., athero- 
genesis, as well as normal ones. Those plasma constituents involved 
in transport of the pollutant will affect that transport and hence the 
dose-response to pollutants of cells, tissues and the individual. 
Keywords: mammals; cell membranes; mutants; animal cells; blood 
cells; lymphocytes; ouabain; mutagenesis; biological models. 

106052 DNA, Chromatin, Chromosomes. Belhorn, R. (Lawrence 
Livermore Lab., P.O. Box 5507, Livermore, CA, 94550). Project 
number: 000266. Contract: W-7405-ENG-48. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This study addresses the molecular basis for the involvement 
of DNA and chromatin in the expression'of,normal and mutant 
genes in eukaryotic genetic material. Many mutagenic agents pro- 
duce lesions in chromatin in nonrandom fashion, a higher incidence 
occurring in heterochromatin or at the junctions of euchromatic and 
heterochromatic segments. Our previous research on satellite DNAs 
in the kangaroo rat genus dipodomys provides chemical markers for 
heterochromatin as 'well as evidence that-this material may be 
involved in evolutionary species formation and also in determining 
the response of the genome to injury. We are studying the separation 
of the two forms of chromatin by utilizing hydrodynamic parameters 
and sequence-specific restruction endonucleases: Chromatin frac- 
tions obtained are characterized with respect to types of DNA 
sequences and distributions of chromosomal proteins. Such studies 
will also include the relative binding and rate of turnover (repair) of 
mutagens and coal effluents (or their metabolites) to the various 
types of DNA and chromatin isolated from treated cells. The protein 
transformations that occur in spermatogenesis are studied as a differ- 
ent example of chromatin condensation. Through isotopic labeling of 
chromatin proteins, we are analyzing the composition of fractionated 
mammalian chromosomes sorted by flow microfluorometry. 
Keywords: dna; chromosomes; chromatin; genetic variability; rats; 
mutagenesis; biological models. 

106053 Repair and Mutagenesis in Yeast. Prakash, L. (Univ. of 
Rochester, Rochester, NY). Project number: 002868. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The overall objective of this research is to investigate the 
molecular and genetic mechanisms of cellular repair of damaged 
nuclear and mitochondrial DNA and to determine the effect of 
cellular repair mechanisms on genetic recombination and on the 
induction of nuclear and mitochondrial gene mutations. These prob- 
lems are being studied in a simple eukaryotic organism, the yeast 
Saccharomyces cerevisiae, where both mutants with repair deficien- ' 
cies exist and a well-defined mutational system is available. Specific 
aims of the research are to: (1) understand the molecular mechanisms 
of cellular repair of damaged nuclear and mitochondrial DNA in an 
eukaryotic organism, to determine whether the same or different 
genes control repair of both types of DNA, and to characterize the 
types of repair processes occurring; (2) determine the effect of repair 
capacity on both the quality and quantity of induced mutations; (3) 
determine the enzymatic defect in various repair-deficient mutants, 
particularly those which have significant effects on mutation and/or 

.recombination; and (4) study the genetic control of nuclear and 
mitochondrial gene mutation. 
Keywords: saccharomyces cerevisiae; biological repair; dna; gene 
recombination; gene mutations. 

106054 Regulatory Mechanisms of DNA Synthesis. Eberle, H. 
(Univ. of Rochester, Rochester, NY). Project number: 002867. Sup- 

106055 X-Ray Analysis of DNA-Drug Interactions. Sobell. (Univ. 
of Rochester,.Rochester, NY). Project number: 002861. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related, energy source: general science(100) R and D categories: - 
Biological effects of pollutants in experimental systems. 

These studies have permitted a dctailcd undcrstanding of the 
nature of drug intercalative binding to DNA and this has given rise 
to a general structural model to explain all intercalative drug bind- . 
ing. Also, as a consequence of these studies, the probable sequence of 
events that allows DNA to open in order to accept an intercalative 
drue or dve has.been reconstructed. This work has led to a deeoer 
undirstan6ing of DNA structure and function and also most c e d i n -  
ly promises to give additional information about other important 
drug-DNA associations. It also has provided important insight into' 
how mutagensfand carcinogens bind to DNA and this may have 
important h p a c t  in environmental toxicolo y considerations. 
Keywords: drugs; dna; chemical bonds; biocfemical reaction kinetics. 

106056 Mechanisms of Shale Pollutants on Hematopoiesis. Stein- 
kamp. (Los Alamos Scientific Lab., Los Alamos, NM). Project 
number: 004061. Supported by: Department of Energy, Washington, .;' 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE. . 

- ~ e l & d  ehergy.source: oil shale(100) R and D categories: Biological . 
effects of pollutants in ex erimental systems. . 5 

The objective of tRis health effects program is the application 
of modem automated flow-systems technologies to develop rapid a. 
and sensitive analytical blood cell analysis methods'for estlmatlng 
damage to the human hematopoietic system from exposure by inha- , 
lation to physical and chemical toxic agents associated with synthet- 
ic fuel production primarily from oil shale using small-aliimal model 

---systems. We will apply unique flow-systems cell analysis and separa- 
tion technologies developed at LASL to assess toxicological dose 
damage relationships to blood cell formation tissues of model animal 
systems by analysis of peripheral blood cells, since they subsequently 
reflect the state of cell production and thus can serve as early 
indicators of potential damage. This will ultimately provide a basis 
for extrapolation and establishment of guidelines for estimating risks 
to workers and the exposed population. The current plans are to . 
adapt cell preparation and stainlng methods previously developed 
for flow systems and to characterize peripheral blood cells from 
model animal test systems such as the mouse, rat, and hamster using 
the multiparameter cell separator and multiangle light-scatter 
system. Results during the past year consisted of developing a simple 
procedure for obtaining leukocyte buffy coats from small animals, 
continuing evaluation of acridine orange (AO) as a potential fluores- 
cent dye for characterizing leukocytes, initial measurement of leuko- 
cyte enzymatic esterase activity using fluorescein diacetate (FDA), 
correlation of cell volume with A 0  and FDA fluorescence measure- 
ments; and identification of abnormal human erythrocyte morpholo- 
gies based on multiangle light scattering. 
Keywords: hematopoietic system; blood formation; biological 
models; blood cells; toxicity; oil shale industry; chemical emuenis; 
biological indicators; bioassay; man. 

106057 Role of Immune Responses in Experimental Chemistry 
Toxicity and Carcinogenicity. Smith, D.M. (Los Alamos Scientific 
Lab., Los Alamos, NM). Project number: 004062. Supp0rted.b~: * 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. = I  

Related energy source: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Thls program was initiated in FY 1976 to study basic immun- 
ofunction in animals during recovery from chemical insults and 
preceding and during carcinogenesis so that the immune system may 
be assessed in an intelligent fashion as a prophylactic or therapeutic 
measure in dealing with such health hazards to the human popula- ' 

tion. An animal model was developed that would parallel the human 
situation and provide a wide spectrum of information. Techniques 
with the rat and hamster have.proven successful, and appropriate 
tests can now be performed with lymphocytes from spleen, thymus, 
and blood. Nine tests can:be:used on a single'animal to detect 
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perturbations in specific lymphocyte number, functions, and interac- 
tions. The tests will be applied to aromatic hydrocarbon-induced 
carcinogenesis of the respiratory tract (benzo(a)pyrene) and chemi- 
cally-induced (nitrosamines, dimethylhydrazine) carcinogenesis of 
the gastrointestinal tract. Carcinogenic properties of aromatic hydro- 
carbons alone and along with otllcr potentially synergistic agents in 
immunologically deprived animals will be determined. 011 shale 
extraction by-products to be studied include polycyclic aromatics, 
organic amines, thioethers, organic acids, esters, phenols, organo- 
metallic' compounds, alkanes, alkenes, and potentially toxic trace 
metals. 
Keywords: immunity; biological functions; carcinogenesis; rats; ham- 
sters; benzopyrene; nitroso compounds; amines; lungs; gastrointesti- 
nal tract; lymphocytes. 

106058 Biochemical Genetics of Yeast. Sherman, F. (Univ. of 
Rochester, Rochester, NY). Project number: 002869. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

An iso-cytochrome C system is being employed for investi- 
gating: (1) isolation and characterization of structural and regulatory 
mutants for both iso-l and iso-2 cytochrome,C; (2) identification of 
amino acids inserted by various nonsense suppressors and other 
translational suppressors and the .determination of the efficiencies of 
suppression; (3) determination of the specific action of numerous 
mutagens; (4) gene conversion studies and examination of the rela- 
tionship of recombination frequencies and nucleotide alterations;,(5) 
use of E. coli plasmids for cloning the CYCl and CYC7 genes which 
determine, respectively, iso-1 and iso-2-cytochromes C, and (6) 
characterization of mRNAs specifying the two iso-cytochromes C 
and their measurements in normal and mutant strains. 
Keywords: yeasts; genetics; cytochromes; purification; amino acids; 
mutagens; biological effects; gene recombination; messenger-ma; 
cloning. 

106059 Analysis of Cytochrome Mutants. Stewart. (Univ. of 
Rochester, Rochester, NY). Project number: 002870. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The major objectives of this research are to: (1) identify the 
replicated products of reaction of mutgens with functional genetic 
material in an organism having a nuclear complexity and organiza- 
tion similar to that iri man; (2) establish the genetic code used by this 
organisin for the translation of nucleotide sequences in DNA into 
amino acid sequences in protein; and (3) prepare and identify many 
structural variants of a protein enzyme, cytochrome C, encoded by 
the functional genetic materiallbeing examined to find what muta- 
tionally-induced changes in the protein are innocuous and what 
changes are detrimental to its biosynthesis and to its properties. 
Keywords: mutagens; genetic effects; biochemical reaction kinetics; 
genetic mapping; biological models; cytochromes; purification. 

106060 DNA Metabolism of T-4 Phage. Wiberg. (Univ. of Roch- 
ester, Rochester, NY). Project number: 002871. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related'enere source: general science(100) R A d  D categories: 
Biological effects of pollutants in experimental systems. 

The general aim of this program is to understand how a 
relativ'ely simple organism, the bacterial virus T4, expresses its genes. 
Studies include work on regulation of virus protein synthesis, effects 
of the virus on host DNA, and control of viral DNA synthesis. T4 
mutants are used as tools to probe these processes since they can 
give insight into the intracellular role of specific enzymes and genes. 
The techniques are genetic and biochemical. A number of mutants 
affected in these various processes have been isolated and attempts 
are being made to isolate others, e.g., one defective in regulatory 
functions in addition to those in which we already have mutants. 
Keywords: bacteriophages; genetics; dna; proteins; biosynthesis; me- 
tabolism. 

'106061 Pulmonary Biochemistry. Mavis. (Univ. of Rochester, 
Rochester, NY). Project number: 002873. Supported by: Department 
of Energy, Washington, DC (USA). Office of Health and Environ- 
mental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

It is the goal of this program to identify and characterize key 
enzymes of lung metabolism beginning with the enzymes potentially 
involved in pulmonary surfactant synthesis because of the impor- 
tance of surfactant to lung function and because the location and 
synthesis of pulmonary surfactant.iin 'the alveolar epithelium make 
surfactant production and f~nct~ion directly susceptible to inhaled 
toxins. . ;,, ! , - A  

Keywords: lungs; enzymes; purification. 
I ,  

;'do6062 Dynamics of Bone Mineralization. Neuman, W. (Univ. of : 
:+Rochester, Rochester, NY). Project number: 002874. Supported by: . 
:jDepartment of Energy, Washington, .DC (USA). Office of Health 

and Environmental Research. Funding: DOE. 
Related energy source: general science(100)' R and D categories: 

Biological effects of pollutants in experimental systems. 
The objectives of this work are threefold: (1) to define the 

basic properties of the bone membrane system in terms of normal 
function; (2) to define the role of the bone membrane in controlling 
the,fluxes of a variety of bone seekers to and from bone; and (3) to 
define in vitro the effects of exposure to bone seekers on the normal 
function of the bone membrane. In addition to the main interest in 
the,bone membrane, increasing emphasis is being placed on agents 
which are recognized as controlling cellular processes in bone. This 
includes studies of the metabolism and effects of parathyroid hor- 
mone, calcitonin, vitamin D metabolites, and the more recent di- 
phosphonates. 
Keywords: skeleton; in vitro; cell membranes; biological functions; 
dynamic function studies; bone seekers; radionuclide kinetics; bio- 
logical radiation effects; metabolism; parathormone; calcitonin; vita- 
min d. 

dl06663 Radiation Chemistry of DNA. Bernard. (Univ. of Roches- 
ter, Rochester, NY). Project number: 002875. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Ionizing radiation, both as a therapeutic tool and an environ- 
mental hazard, continues to be an ever present, if not growing, 
influence on human lives. The main means of treating cancer is still 
radiation therapy. The simultaneous application of drugs and radi- 
ation is now at the clinical testing stage and the improved efficiency 
of killing cancer tissue is one example of how basic radiation 
chemistry research has led to improved clinical methods. Ionizing 
radiation is, however, a two-edged sword and in the long run it is ' 
not likely to have its impact on humanity as a therapeutic agent but 
'instead as a hazard in our environment. Immediate sources and 
potential sources of ionizing radiation continue to grow. Accompa- 
nying this growth is an increase in the risk of mutation and death due 
to either accidental short-term exposure or long-term background 
exposure to ionizing radiation. With the immediate importance of 
ionizing radiation in treating cancer and the long-term concern'for 
the risks in using ionizing radiation in technology and weapons. the 
question of how ionizing radiation kills or mutates a living cell 
continues to be very pressing. 
Keywords: dna; ionizing radiations; biological radiation effects. . 
106064 Nucleic Acid Replication. Dunn, J.J. (Brookhaven ~ a -  
tional Lab., Upton, NY, 11973). Project number: 000047. Contract: 
EY-76C-02-0016. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

We are studying at the molecular level the processes that 
regulate the synthesis of functional T7 and adeno messenger RNAs. 
Most of these processes involve protein-nucleic acid interactions and 
a major part of our effort is directed at determining the nucleotide 
sequence of those portions of nucleic acids that have important 
functions in synthesis and processing of messenger RNAs. By deter- 
mining the sequence of wild-type and mutant forms of regulatory 
signals we not only obtain important information concerning the 
mechanism of regulation but also the mechanism of mutagenesis. . 
Keywords: viruses; messenger-rna; biosynthesis; nucleotides; biologi- 
cal functions. 

106065 Mechanisms of Radiation Lethality. (Oak Ridge National 
Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 000162. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

T o  fully appreciate the effect of potentially harmful environ- 
mental factors on living cells it is important to understand the 
response of cells to lesions in their DNA. Understanding the molecu- 
lar basis of these responses may assist in predicting consequences to 
be expected from specific cases of exposure to potentially mutagenic 
or lethal factors. Our studies focus upon achieving a better under- 
standing of: the biochemical details of DNA repair, the response of 
replication complexes to damaged DNA, and DNA damage-induced 
biochemical changes that produce further physiological conse- 
quences. Studies of the recognition and removal of lesions in DNA , 

are being performed with extracts from repair deficient bacterial 
mutants. Also, the response of an in vitro DNA replication system to 
damaged template is being used to investigate potentially mutagenic 
events at the replication fork. One effect of DNA damage is der- 
epression of operons and subsequent physiologicnl changes, includ- 
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ing cessation of respiration and cell death. Thus, to better understand 
the cause of death in irradiated cells, we are studying the effectyof 
cyclic AMP, which r e r l a t a  many inducible operons, on the con: 
trol of respiration in u travlolet lrradlated cells and on irreversible 
biochemical changes associated with death. . . 
Keywords: dna; biological repair; dna replication; response modifyiiig 
factors; ultraviolet radiation; biological radiation effects; respiration; 
amp; mortality; pathological c?anges; cell cultures; in vitro. -.., ' 

'. I 

106066 Carcinogen Screening. Novelli, G. (Oak Ridge National 
Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 000164. 
Contract W-7405-ENG-26. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project is designed to develop methods for the iso~atibn, 
purification, characterization, and mechanism of action of human 
cancer-specific transfer factor, immune RNA, and lymphokines that 
could contribute to increased effectiveness of- immunotherapy of 
human cancer. Since these factors act in the same concentration as 
hormones, a large scale effort is required to obtain sufficient material 
for characterization. This will be carried out in our pilot plant 
facility with material obtained from a normal human lymphoblastoid 
cell line activated by co-cultivation with different human cell lines. 
Keywords: purification; immune serums; immunotherapy; chemical 
properties; lymphocytes; man. 

106067 Low ~ " ~ l e  Neutron Diffraction. Carlson, R.  rookha have; 
National Lab., Upton, NY, 11973). Project number: 000048. Contract: 
EY-76-C-02-0016. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The main objective is to obtain information about biological 
structures by neutron and x-ray scattering studies. The objects of 
study have been chosen because of their importance for understand- 
ing'biological control. The enzyme complex, Aspartate transcarba- 
mylase, is being examined in the hope of determining the structures 
of forms present in equilibrium and also the kinetics of the conver- 
sion. The rates of metabolic processes depend on such changes 
which have thus far not been amenable to study. An additional 
ob'ective is to develop simple methods for obtaining structural 
inrbrmation about membranes from dispersions of membrane vesi- 
cles, which are the most native state in which purified membranes 
can be obtained. These methods should be useful in studying both 
the native structure of, e.g., surface membranes involved in photo- 
synthesis, and also the modifications of this structure during activity 
or after treatment with the pollutants. A major new direction in FY 
78 will be to initiate studies on chromosomes. The genetic depositary 
units are nucleic acid protein complexes of remarkable identical 
structure throughout eukaryotic organisms. Chromatin occurs as a 
beaded string with beads of DNA and protein of a highly conserved 
amino acid sequence. Large quaternary structural transformations of 
chromosomes are observable during cell division but little is known 
about the spatial organization and matins components. Neutron 
scattering from chromatin will reveal the spatial arrangement of 
DNA and the various protein complexes and will allow the analysis 
of specific histones. 
Keywords: neutron diffraction; x-ray diffraction; aspartic acid; en- 
zymes; cell membranes; biomimetic processes; surfaces; photosynthe- 
sis; nucleosomes; dna; chromosomes; structural chemical analysis. 

106068 Oxidative and Free Radical Mechanisms Underlying the 
Actions of Pollutants. Borg, D.C. (Brookhaven National Lab., 
Upton, NY, 11973). Project number: 000049. Contract: EY-76-C-02- 
0016. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Fundamental molecular and cellular damage associated with 
possible carcinogenesis/mutagenesis from' hydrocarbons and other 
pollutants derived from fossil fueled energy conversion and utiliza- 
tion processes are studied. Metabolic activation of some classes of 
carcinogens/mutagens produces free radicals as the ultimate reac- 
tants with DNA, etc. These damage reactions are examined with 
continuous-flow reactors for use with Q-band electron paramagnetic 
resonance (EPR). Another goal is to develop a simple semi-empirical 
prescreening road applicability using spin-label methods to provide a 
rapid, presumptive evaluation of DNA binding of test compounds 
incubated with activating enzyme systems. The spin-label assay 
would screen for a chemical property that should correlate with 
carcinogenesis (and mutagenesis), being a necessary (if insufficient) 
condition for carcinogenesis to ensue. Other aspects of the molecular 
toxicology of pollutants are also investigated, emphasizing oxidative 
and free radical mechanisms, often using EPR techniques. Reactions 
underlying the toxicity of oxidizing pollutants (ozone, NOx, SOX) 
are studied, including free radical chain reactions that destroy mem- 

brane lipids or initiate inflammation. Hydroxyl radicals and superoi- 
ide anions are often involved. T o  characterize these reactions fur- 

, ther, an interdepartmental project is proposed to utilize pulse radiol- 
ysis methods and to provide an on-line EPR facility at the BNL 
dynamitron electron accelerator. , 
Keywords: 'iadicals; hydrocarbons; carcinogenesis; dna; electron spin 
resonance; metabolic activation; ozone; nitrogen dioxide; sulfur diox- 
ide; lipids; cell membranes; superoxide radicals; hydroxyl radicals; 
radiolysis; pulse techniques; toxicity; biological pathways. 

106069 Studies of Biological Structures by Scanning Transmission 
Electron Microsco~~.  Wall. J.S. (Brookhaven National Lab.. Uoton. 
NY,' 11973). ~ r o j & t  number: ObO225. Contract: ~ ~ - 7 6 - ~ - 0 2 - & 1 6 ;  
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

. A new scanning transmission electron microscope (STEM) 
has been constructed at' Brookhaven for the purpose of biological 
structure determination at 2 angstrom resolution on frozen, hydrated 
specimens. The STEM is the only one of three such instruments 
presently operating in this country equipped 'for low temperature 

' 

studies and offers many caoabilities sumassine: those of conventional 
electron microscopes. -The' method of image-formation is similar to 
that of a television set, one point at a time. The high information 
collecting efficiency of the STEM allows imaging of biological 
molecules with,an order of magnitude lower radiation damage than 
other electron microscopes. The STEM can easily image,unstained 
biological molecules (e.g., DNA).and single atoms heavier-than 
bromine. IG 

Keywords: electron microscopes; construction; transmission electron 
microscopy; molecular structure. 

., .., . . , a ,  

106070 ~ a ~ m b i n a t i o "  i d  Repair of DNA. Setlow, J .  ( ~ i d o k h i -  
ven National Lab., Upton, NY, 11973). Project number: 001286. . 
Contract: EY-76-C-02-0016. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); nuclear 
fission(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

The overall objectives of this program are: (1) to understand 
the molecular basis of biological damage (inactivation and mutation) 
by pullutanls ar~d radiatior~ and the repair of such damage; and (2) to 
understand the molecular events taking place during the recombina- 
tion that results in genetic exchange as well as the recombination 
that results in DNA repair. The bacterium Haemophilus influenzae is 
useful for these studies, mostly because a large number of mutants 
that have been isolated are deficient in various steps of repair of 
recombination, and also because it has a very efficient transformation 
system. 
Keywords: dna; biological repair; gene recombination; pollution; 
ionizing radiations; biological effects; mutagenesis; molecular struc- 
ture; haemophilus., 

106071 Regulation of Hematopoiesis. Odell, T.T. (Oak Ridge 
National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 
000151. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The central objective of this project is to understand the 
maturation and the regulation of rapidly proliferating cells of the 
blood-forming tissues. The megakaryocyte-platelet system has been 
emphasized. Knowledge of the regulation of cell renewal systems in 
vivo will provide fundamental background information that can be 
used in assessing effects of deleterious environmental agents or 
abnormal physiologic conditions that interfere with normal cell 
turnover and with the maintenance of normal levels of cells in an 
organism. Cell systems having high 'rates of turnover are prime 
candidates for the expression of cell transformations that can culmi- 
nate in cell populations in which normal control of proliferation has 
been lost. Past results from this project have contributed to current 
knowledge of the characteristics and timing of the maturation of 
megakaryocytes. The process of maturation of this cell line in which 
the cells become highly polyploid during the course of their matura- 
tion provides a unique model for investigation of perturbed regula- 
tion. Investigations to identify humoral agents that regulate this 
system are in progress. 
Keywords: blood formation; control; maturation; in vivo; bone 
marrow cells. 

106072 Growth and Regeneration. Skinner, D. (Oak Ridge Na- 
tional Lab., P.O. Box X, Oak Ridg'L.:'TN, 37830). Project number: 
000158. Contract: W-7405-ENGi26.'Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. ' 
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Related energy source: Coal(100) R and D categories: Biological 
effects of llutants in experimental s stems. 

~ 1 c h e  information for a cez's functions is encoded in its 
DNA. Various environmental insults, whether they be carcinogens, 
mutagens, or teratogens, have been shown to have a direct interac- 
tion with DNA, some binding irreversibly, some sensitizing it such 
that there occurs single- or double-strand breaks. Studies on benz- 
pyrenes, the most potent carcinogens derived during coal conver- 
sion, show that 80% of the binding is to the N2 of guanine, while 
10% is to adenine. The latter causes a strain on the helical structure, 
producing single-stranded regions. At this time, it is impossible to 
determine if either binding site is a more carcinogenic hot spot, 
however, the aradigm for a naturally occurring A+T-rich DNA is 
the crab satellte Poly D(A-T) (more than 95% A and T residues) 
whereas other satellites contain either repeating pairs of triplets of G 
residues on one strand. In either case, such satellites may serve as 
mops for carcinogens, and moreover, as naturally occurring DNAs, 
are potentially ideal model systems for studying carcinogen metabo- 
lism. Our work is on their physical and chemical characterization at 
various structural levels and on their function. 
Keywords: dna; crustaceans; biological models; biological functions; 
chemical properties; physical properties. 

106073 Interaction of Fossil-Fuel Derived Toxic Metals with Bio- 
logical Membranes. Schneider. (Battelle Pacific Northwest Labs., 
P.O. Box 999, Richland, WA, 99352). Project number: 0021 18. Con- 
tract: EY-76-C-06-1830. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: Coal(40); oil and gas(20); oil shale(20); nuclear 
fissionB0) R and D categories: Biological effects of ~ollutants in 
experimental systems. - - 

Changes in cell surfaces upon transformation to the malignant 
state have been observed but these are phenomenological, not con- 
sistent from system to system and the mechanisms by which they 
occur are unknown. At least some forms of cancer are believed to be 
caused by tumor viruses. These viruses acquire lipoprotein envelopes 
by budding through the most cell membrane during their release. 
This process requires that the cell membrane be altered by viral 
infection so that it includes budding sites enriched in viral proteins 
and possibly some cellular proteins, while excluding others. The 
viruses then have the ability to alter the organization or regulation of 
synthesis (or both) of cell membrane proteins. Given that the nature 
of membrane changes may be a function of the effector of the 
carcinogenic process, studies of these changes may allow determina- 
tion of agents causing malignancy in populations exposed to a, 
variety of potential oncogenic substances. 
Keywords. cell membranes; oncogenic transformations; carcinogens; 
biological effects; morphology. 

106074 X-Ray Diffraction. Einstein, J. (Oak Ridge National Lab., 
P.O. Box X, Oak Ridge, TN, 37830). Project number: 001471. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); solar(20) R and D categories: Biological effects of pollut- 
ants in experimental systems. 

Toxins, carcinogens and mutagens, the hazardous by-products 
of various types of energy production, first encounter the human 
organism at cellular membranes. T o  learn more about molecular 
interactions at membrane surfaces, we are studying Ricinus toxin, 
which after being bound to specific membrane receptors of human 
cells is passed into the cells by endocytosis. X-ray crystal structure 
determination of this toxin and of its complexes with moieties of 
receptors will explain the specificity of toxin-receptor interaction 
and will be the first step toward understanding the triggering of 
endocytosis. We are also working by crystallographic methods on 
the molecular structure of the variable-half dimer of Bence-Jones 
protein len, an immunoglobulin light chain excreted by cancer 
patients having multiple myeloma. This would be the first structure 
for the K-4 class of light chains, which contain a six-residue insertion 
adjacent to the antigen-binding site. Studies of complexes with small 
molecules would elucidate the specificity of the dimer binding site, 
expected to be highly analogous to that of the complete immunoglo- 
bulin. 
Keywords: cell membranes; toxins; molecular structure; immunoglo- 
bulins; carcinogens; mutagens; biological effects; crystal structure. 

106075 Protein Chemistry. Hartman, F. (Oak Ridge National 
Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 001472. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biolo$cal 
effects of pollutants in experimental systems. 

Chemicals released into the environment, whether from coal 
conversion or other sources, pose potential hazards to man because 
these pollutants can be acutely toxic, carcinogenic, mutagenic, or 

teratogenic. An understanding of these adverse health effects re- 
quires a knowledge of the interaction of chemicals with biologicjll 
systems and understanding of the enzymology of replication and 
transcription as interference of these latter processes can contribute 
to carcinogenic, mutagenic, and teratogenic activity. T o  learn more 
about enzyme mechanisms, we attempt to characterize enzymic 
active sites with chemical probes. Specifically, affinity labeling is 
used, a procedure whereby a chemical reagent is endowed with a 
high degree of specificity for the active site by incorporating into its 
structure by organic synthesis those functional groups of the natural 
substrate that are required for binding. Identification of active-site 
residues aids in understanding the two most unique properties of 
enzymes: (1) their stringent specificity, and (2) their enormous cata- 
lytic efficiency. Present work emphasizes enzymes involved in car; 
bohydrate metabolism. 
Keywords: enzymes; specificity; chemical bonds; receptors; catalysis; 
affinity; carbohydrates; metabolism; biological pathways; biomimetic 
processes; biochemistry. 

106076 EPR Studies of Membrane Structure. Pushkin, J. (Univ. 
of Rochester, Rochester, NY). Project number: 002896. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

In conjunction with the use of paramagnetic divalent cations, 
electron paramagnetic resonance (EPR) is a powerful tool for inves- 
tigating many aspects of Mn2+ binding to phospholipid (PL) bi- 
layers. Mn2+ is particularly useful for such studies both because it is 
a good chemical analog to Ca2+ and because it has a characteristic 
strong signal when free in aqueous solution that broadens markedly 
upon complexation. Independence of Mn2 + -PL binding on lipid 
composition, salts, temperature, anesthetics, and other surface-active 
agents are being examined. These studies, besides probing cation-PL 
interactions, will shed light on the mechanism of anesthesia and 
other membrane-related phenomena. The immediate driving force 
for active Ca2+ uptake by mitochondria appears to be an inside- 
negative membrane potential set up by outwardly-directed proton 
pumping. Recent evidence from this laboratory, however, indicates 
that Ca emux transpires through a separate mechanism, which is 
insensitive to the uptake inhibitor, ruthenium red (RR). Current 
research is aimed at elucidating the efflux system. 
Keywords: biochemical reaction kinetics; electron spin resonance; 
cell membranes; phospholipids; manganese ions; cations; mitochon- 
dria; calcium ions; uptake; membrane transport. 

, 106077 Intestinal Epithelial Transport of Metals. Kimmich, G. 
(Univ. of Rochester, Rochester, NY). Project number: 002902. Sup- 
ported by: Department of Energy, Washington, DC (USA). Oftice of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Rinlngical 
effects of pollutants in experimental systems. 

An ultimate aim of the project is to achieve a full understand- 
ing of epithelial transport systems in terms of their molecular mecha- 
nism. Agents which interact specifically with different elements of 
the transport system can be of enormous benefit in establishing the 
nature of function of each of the systems which must operate in 
order to allow transepithelial solute fluxes. For this reason we intend 
to evaluate the degree and nature of interaction of a variety of toxic 
metals with the epithelial transport systems as potentially useful 
probes of membrane functional events. This endeavor offers the dual 
possibility of further discerning the characteristics of epithelial trans- 
port as well as providing basic information regarding the nature of 
toxic metal interactions with biological membranes. 
Keywords: gastrointestinal tract; epithelium; membrane transport; 
toxic materials; elements; biological effects. 

106078 Impact of Thermal Loading and Other Water Quality 
Parameters on the Epizootiology of Aeromanas hydrophila Infections 
of Centrarchids. Esch, G.W. (Wake Forest Univ., Winston-Salem, 
NC, 27109). Project number: 007058. Contract: 79-EV00900. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

Studies will be conducted on the epizootiology of Aeromonas 
and Epistylis among largemouth bass in Par Pond, Aiken, SC. An 
effort will be made to assess the impact of thermal effluent, dissolved 
oxygen, organic loading and several other water quality parameters, 
and on the nature and course of the disease produced by these 
organisms in largemouth bass. The serotypes of several strains of 
Aeromonas, isolated from diseased fish, will be compared with those 
isolated from the water column. Body condition of infected and non- 
infected bass will be compared with several blood parameters, 
including sodium, potassium, iron, total iron-binding capacity and 
thyroxine. Antibody titers of infected and uninfected bass from 
thermal and ambient locations will be compared on a seasonal basis: 
It is hoped that the results from these studies will ultimately permit 



286 FEDERAL INVE NTORY 1979 

us to predict epizootic outbreaks in reservoirs in the southeastern 
, ,US. or prevent such outbreaks,'as might otherwise have occurred. 

Keywords: water quality; thermal pollution; water pollution;. fishes; 
organic compounds; diseases; aeromonas; infectivity; thermal ef- 
fluents; biological effects; temperature effects. 

106079 Geographic Analysis of Thermal Equilibria: a Bioenergetic 
Model for Predicting Thermal Response of Aquatic Insect Communi- 
ties. Vannote, R.L. (Academy of Natural Sciences of Philadelphia, 
Avondale, PA, 19311). Project number: 008255. Contract: 79- 
EV10259. Supported by: Department of Energy, Washington, .DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The overall objectives of this project are to: (1) develop a 
new technology for evaluating the ecological aspects of thermal 
variation in rivers; (2) collect over a large geographic area a uniform 
set of ecological data on natural systems to test a specific hypothesis 
developed from our White Clay Creek studies; (3) refine the model 
for use in evaluating and predicting the response of lotic species to 
thermal alteration; and (4) test the model on an array of manipulated 
systems. This study is important because ecologically relevant pa- 
rameters of biolog~cal systems, which are easily and inexpensively 
r.n~asured, may be used to: (1) evaluate how much rivers of various 
sizes and geographic locations can be warmed or cooled without 
serious ecosystem disturbance; (2) provide a sensitive basis for con- 
tinual evaluation of the impact at various distances downstream from 
the warm (or cold) water discharge; and (3) provide a method for 
predicting the effects of riparian vegetation and channelization pro- 
jects. Our study will provide the first data set collected over a large 
geographic area using uniform research methods, an element now 
lacking completely in the field of.thermal ecology. This void makes 
regional discussion difficult and often dictates costly studies at each 
proposed development site which are never comparable due to non- 
uniform data collection. 
Keywords: invertebrates; communities; aquatic ecosystems; biological 
models; insects; thermal pollution; temperature effects; water pollu- 
tion; biological stress. 

106080 Red Cell Cytoskeleton. Kirkpatrick. (Univ. of Rochester, 
Rochester, NY). Project number: 002881. Supported by: Department 
of Energy, Washington, D C  (USA). Office of Health and Environ- 
mental Research. Funding: DOE. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The overall objectives of this project are to elucidate the role 
of the erythrocyte protein spectrin in maintenance of red cell mem-' 
brane structure and flexibility, both for its intrinsic interest and as a 
model for membrane cytoskeletons in other cell types, and to use this 
model system as a screening tool for effects of heavy metals on 
membranes and supporting structures. 
Keywords: erythrocytes; cell membranes; molecular structure; 
metals; toxicity; biological indicators. 

106081 Paramagnetic Probe of Membranes. Gunter, T. (Univ. of 
Rochester, Rochester, NY). Project number: 002879. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The long term goals of this research are to: (1) provide a 
detailed mechanistic understanding of mitochondrial divalent cation 
transport; (2) isolate one or more of the mitochondrial divalent 
cation transporters and reconstitute calcium transport in cytochrome 
oxidase vesicles using only mitochondrial proteins. This procedure 
will then be tested by comparing the properties of the isolated 
complex(es) with those of transport mechanism(s) in the mitochon- 
drion; (3) synthesize a picture of the physiological significance of 
mitochondrial divalent. cation transport; and (4) determine the effects 
on the mitochondrial system of the presence of pollutant ions such as 
the lead ion, the mercuric ion, the cadmium ion, the arsenite ion or 
the arsenate ion, and the -lanthanides and relate these findings to 
effects on both cation transport and oxidative phosphorylation. 
Keywords: mitochondria; membrane transport; cations; biochemical 
reaction kinetics; metabolism; elements; biological effects. 

106082 Bioinorganic Chemistry. Feldman, I. (Univ. of Rochester, 
Rochester, NY). Project number: 002876. Supported by: Department 
of Energy, Washington, D C  (USA). Office of Health and Environ- 
mental Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Everyone is exposed to the metal ions put into the biosphere 
during both energy production and consumption. Many of these 
metals are toxic, even in minute concentrations. Undoubtedly a 
major reason for the toxic action of some metals is their interference 
with the normal biological reactions of useful metals, e.g., magne- 
sium. No physiological reaction is more critical than the enzymatic 

dephosphorylation of adenosine triphosphate (ATP) since most of 
the energy transfer in the living cell occurs via this reaction. The 
normal biological activator in this reaction is the magnesium ion, 
MG2+. It is generally believed that the catalysis involves the Mg, 
ATP2- complex. Since most divalent and trivalent metal ions form 
very much stronger complexes than does Mg2+, it seems that most 
ingested metals would interfere with enzymatic ATP dephosphory- 
lation if they were not preferentially complexed by other physiologi- 
cal constituents or at sites not involved in this reaction. 
Keywords: metals; cations; biosphere; biochemistry; magnesium com- 
pounds; atp; phosphorylation; catalysis; toxicity. 

' 106083 Biochemical Genetics of Yeast. Sherman, F. (Univ. of 
Rochester, Rochester, NY, 14642). Project number: 002869. Con- 
tract: EY-76-C-02-3490. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in ex erimental systems. 

The objectives are to: (I! isolate and characterize structural 
and regulatory mutants for ISO-I and ISO-2-cytochrome c; (2) 
identify amino acids inserted b y  various nonsense suppressors and 
other translational suppressors; and (3) determine the specific action 
of numerous mutagens. Genetic and bioch~mical studies of the yeast 
saccharomyces enrichment procedures for both forward and reverse 
mutations will be conducted. A series of deletions makes it possible 
to map point mutants and to estimate their positions relative to the 
ISO-1-cytochrome c sequence. The primary structures of ISO-1- 
cytochrome c and ISO-2-cytochrome c are determined by the genes 
CYCl and CYC7. The CYC7 locus is shown to be on the right arm 
of chromosome v near the min 1 and mak 10 markers. This locus 
contains distinct structural and regulatory regions. 
Keywords: saccharomyces; mutagens; genetic effects; cytochromes; 
mutants. 

106084 Developmental Neurobiology. Herschman, H. (Univ. of 
California, Los Angeles, CA, 90024). Project number: 000460. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

We have developed and characterized cell lines from tumors 
of the rat, human, and mouse nervous system which exhibit charac- 
teristics of normal glial and neuronal cells. Characteristics include 
hormone responses, synthesis of neurotransmitters and associated 
enzyme systems and membrane ion transport properties of neurons. 

'These cell lines are now being used to characterize environmental 
effects on cellular expression of neuronal and glial function. Metal- 
lothionin is a small cysteine-rich protein product in liver in response 
to cadmium exposure. We can induce metallothionin synthesis in (1) 
clonal cells derived from rat liver and (2) HeLa cells (a human 
tumor line) growing in a serum-free medium. The prostate specific 
acid phosphatase is elevated in sera of patients with prostatic cancer. 
we have (in collaboration) developed a radioimmunoassay for this. 
enzyme. In a double blind assay of control and patient sera, the RIA 
is much more sensitive than the enzyme assay in detecting cancer 
patients at an early stage of disease. Epidermal growth factor stimu- 
lates cell division on nondividing murine fibro-blasts. We have 
characterized receptor-binding, dose response, and time-course vari- 
ation of growth control. Variant cell lines non-responsive to E G F  
have been selected and characterized. 
Keywords: tumor cells; cell cultures; rats; man; mice; nerve cells; 
environmental effects; biological functions; acid phosphatase; ra- 
dioimmunoassay; fibroblasts; growth; stimulation. 

106085 Cellular and Molecular Biology. DeVellis, J. (Univ. of 
California, Los Angeles, CA, 90024). Project number: 000459. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

We are utilizing a combination of in vivo and tissue culture 
systems to study the effects of environmental pollutants, hormones 
and various drugs on the development and functional differentiation 
of nervous tissue. Base-line characteristics of the system are being 
determined at the molecular and cellular level in order to quantitate 
the interactions of pollutants generated by coal combustion and to 
establish threshold dose levels due to chronic and acute exposure to 
the pollutants. One of the specific biochemical markers of brain 
differentiation (gylcerol, phosphate dehydrogenase GPDH) is found 
in only one population of brain cells (oligodendroglia). Since GPDH 
is regulated by hormones and since oligodendrocytes synthesize and 
maintain myelin, this system provides an excellent and unique oppor- 
tunity to define the effects of contaminants on the hormonal re- 
sponse, viability and metabolic function of an important population 
of cells. Each molecular step in the regulatory process can now be 
measured including hormone uptake, binding to specific receptor, 
nuclear binding of hormone-receptor complex, specific rate of 
GPDH synthesis and the amount of functional mRNA. Since greater 
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than 95% of all human brain cell tumors are gliomas, the system 
allows the investigation of the mutagenic and carcinogenic effects of 
pllutants on these oligodendroglia. 

eywords: in vivo; tissue cultures; pollution; hormones; drugs; bio- 
logical effects; ontogenesis; nerve tissue; coal; combustion products; 
nlutagenesis; carcinogenesis. 

106086 Biosynthetic Control. Fulco, A.J. (Univ. of California, 
Los Angeles, CA, 90024). Project number: 000457. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health' 
and Environmental Rcscarch. Funding: DOE. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); solar(20) R and D categories: Biological effects of pollut- 
ants in experimental systems. 

An intensive investigation of how various environmental 
stresses (such as temperature changes and hydrocarbon pollution) 
affect cell membrane function and integrity is being undertaken using 
several species of bacilli as well as other bacteria as experimental 
organisms. This study is designed to elucidate the following: (1) the 
mechanisms by which environmental tem erature changes elicit 
adaptive alterations in membrane lipid me&olism and particularly 
unsaturated fatty acid biosynthesis; and (2) the comprehensive exam- 
ination of bacterial cytochrome P-45-dependent long-hydrocarbon- 
chain hydroxylation, the kinetics and mechanisms of the. cell-free 
hydroxylation systems, and the identification of the hydroxylation 
products and of the structural and chemical characteristics of the 
substrate-binding sites on the P-450 cytochromes. In vivo studies 
will include the determination of those factors leading to induction 
of P-450 systems and the metabolic fate of the hydroxylated alkyl 
chains, particularly as components of cell-membrane lipids. ' 
Keywords: bacteria; cell membranes; temperature effects; hydrocar- 
bons; biological effects; metabolism; cytochromes. 

106087 Developmental Regulation. Harary, I. (Univ. of Califor- 
nia, Los Angeles, CA, 90024). Project number: 000449. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

We are developing the heart and skeletal muscle cell culture 
system to create simple well defined models in which to evaluate 
cytotoxicity and carcinogenesis. In the skeletal muscle system we are 
studying the effect of heavy metals on each step of development and 
on the functioning multinuclear muscle fibers. In the heart we are 
defining the internal and external parameters which control develop- 
ment and the maintenance of specific function such as the rate of 
specific protein synthesis, beating rate, Ca/sup + +/ utilization, 
control of 'cyclic AMP levels and the role of cell division and 
growth. Specifically we will study the reciprocal control of Ca/sup 
++/ and cyclic AMP with the beating rate, and the purified 
enzymes, soluble cycle AMP phosphodiesterase and membrane 
bound adenyl cyclase, which control the cyclic AMP level. We are 
also studying the control of lipoprotein lipase in these cells as a 
measure of an essential function. In addition we will study the 
changes in chromatin in both developing skeletal muscle and heart 
cells. It is necessary to define the system clearly and accurately to 
provide models in which quick, quantitative and pertinent answers 
will be easily attained. 
Keywords: cell cultures; heart; muscles; biological models; elements; 
biological effects; ontogenesis; control; biological functions; amp; 
proteins; biosynthesis; carcinogenesis. 

106088 Plant Cell Wall. Lamport, D.  (Michigan State Univ., East 
Lansing, MI). Project number: 000199. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This task is concerned with determining the structure, func- 
tion and metabolism of extensin, the hydroxyproline-rich protein 
present in the primary cell wall of most green plants. Current work 
is directed at the determination of the structure of extensin released 
from the cell walls of in vitro cultures of higher plants. We are 
attempting to release extensin from the cell wall be several tech- 
niques; after further purification, we will subject the released frag- 
ments to structural analysis. Ultimately we expect to describe how 
the extensin polypeptide backbone relates to the rest of the cell wall 
structure. For this reason we are also studying the structure of 
extensin precursors and other soluble hydroxyproline-rich glycopro- 
teins. 
Keywords: cell wall; plant cells; proteins; molecular structure; bio- 
logical functions; metabolism; cell cultures. 

106089 Physical Biochemistry. Haug, A. (Michigan State Univ., 
East Lansing, MI). Project number: 000202. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

* . We investigate environmental adaptation processes in biologi- 
rcal membranes. We had found that the membrane lipid fluidity ,in 
,procaryotic cells is regulated and kept virtually constant desplte 
changes of growth temperature and nutrient supply. Therefore, the 
membrane lipid fluidity and related molecular parameters are used to 
study physico-biochemically adaptation mechanisms of pro- and eu- 
caryotic cells in response to environmental stress. The aim is to 
define key mechanisms which limit plant productivity under diverse 
environmental conditions. In thermophilic mycoplasmas, which live 
in a harsh environment (pH 2, 56 degrees C), glycoproteins and 
glycolipids are isolated in order to obtain information on their 
protective role for the cell. Large quantities of long chain alkyl 
glyceryl ethers seem to stabilize the membrane; also bivalent metal 
ions rigidify the membrane. 
Keywords: plant cells; cell membranes; lipids; biological stress; fluid 
flow; glucoproteins; glycerol; ethers; metals; cations; biological ad- 
aptation; productivity; biological pathways. 

106090 Quantitative Microscopy. Young. (Lawrence Livermore 
Lab., P.O. Box 5507, Livermore, CA, 94550). Project number: 
002168. Contract: W-7405-ENG-48. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Clinical studies in humans. 

This project will establish a coordinated program for the 
early detection of serious and delayed health effects, including 
cancer and mutation, in workers and other persons at risk for 
significant exposure to noxious pollutants from fossil fuel technol- 
ogies. A battery of tests will be applied to samples of blood, urine, 
and semen. The tests will meahre chromosome aberration and sister 
chromatic exchange rates, frequency of mutant hemoglobin in red 
cells, enzyme and apolipoprotein profiles of serum, mutagenicity, 
enzyme profile and cytological abnormality in urine, and frequency 
of abnormal sperm. These tests currently are in use under develop- 
ment in this laboratory, and they all are designed to detect precan- 
cerous lesions and genetic damage in man. Their application will 
allow detection of hazardous situations early enough to take remedi- 
al action and to safeguard the health of the individual and society. 
This project will: (1) identify those tests that measure significant 
genetic and carcinogenic effects induced by exposure to fossil fuel 
pollutants; (2) validate the epidemiology and dose-response of the 
tests; and (3) apply the tests as personal dosemeters to monitor 
exposure of workers for potential health effects caused by fossil fuel 
pollutants. 
Keywords: chromosomes; sister chromatid exchanges; hemoglobin; 
spermatogonia; personnel; health hazards; diagnostic techniques; oc- 
cupational diseases; blood; urine; apolipoproteins; preventive medi- 
cine; medical surveillance; microscopy. 

106091 Optical Probes of Macromolecular Structure. Sutherland, 
J.C. (Brookhaven National Lab., Upton, NY, 11973). Project 
number: 001823. Contract: EY-76-C-02-0016. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Spectroscopic techniques play an important role in under- 
standing the biological effects of uv. We are using action spectros- 
copy (the relative efficiency with which different wavelengths pro- 
duce a given effect) to determine the molecular target for malignant 
transformation and to identify photochemical lesions responsible. 
Using absorption and fluorescence spectroscopy, natural and mag- 
netic circular dichroism and related techniques, we are probing the 
photophysical and photochemical events which convert uv radiation 
into a biologically important lesion. In the case of one uv induced 
lesion, the cyclobutyl pyrmidine dimer, we are also studying the 
physical and photoenzymatic mechanisms of monomerization, i.e., 
lesion reversal. We are developing new spectroscopic techniques and 
instrumentation to answer questions about uv induced photophysical 
processes which are unanswerable with existing methodology. 
Keywords: ultraviolet radiation; biological effects; oncogenic trans- 
formations; biological repair. 

106092 PR Repair Enzymes. Sutherland, J.C. (Brookhaven Na- 
tional Lab., Upton, NY, 11973). Project number: 001824. Contract: 
EY-76-C-02-0016. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: Coal(5O); oil shale(25); solar(25) R and D 
categories: Biological effects of pollutants in experimental systems. 

The major cellular process standing between uv damage and 
its harmful effects is DNA repair. The major uv lesion is the 
cyclobutyl pyrimidine dimer, formed between adjacent pyrimidines 
on a DNA strand. Photoreactivation is unique among DNA repair 
processes in its specific action on pyrimidine dimers; the photoreacti- 
vating enzyme binds to a dimer-containing region of DNA, the 
complex absorbs a photon of near uv or visible light, and the dimer 
is monomerized to its constituent pyrimidines. This problem involves 
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.a study of the,  biochemistry and ,photophysics of photoreactivating 
enzymes, the biology of-photoreactivation in mammalian, inveite- 
brate, plant and bacterial cells, and the use of photoreactivation aYa 
diagnostic tool in determining the role of pyrimidine dimers in uv- 
transformation. 
Keywords: ultraviolet radiation; biological effects; dna; photoreadti- 
vation; pyrimidines; enzymes; dimers. 

106093 NMR Studies of Membrane Structure. McLaughlin, A.C. 
(Brookhaven National tab., Upton, PIN, 11973). Project number: 
001825. Contract: EY-76-C-02-0016. Supported by: Department'of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Membranes are involved in many of the biochemical func- 
tions of the cell such as the selective uptake of nutrients. They are 
intimately involved in other physiological and immunological func- 
tions such as conduction of the nervous impulse and recognition and 
destruction of foreign cells. Membranes also appear to be the site at 
which promoters of the carcinogenic process, such as by-products of 
fossil-fuel technology, disrupt normal growth-limiting control of 
cells and permit latent genetic changes with a carcinogenetic poten- 
tial to emerge. Cellular and sub-cellular membranes thus play a 
crucial role in the overall viability of the cell, and many diseases can 
be directly traced to a malfunction in a specific membrane process. 
One of the important regions of the membrane is the interface 
between the lipid interior and the external aqueous phase. It forms 
the site of action of many drugs, antibiotics and mutual ions with the 
membrane. The fluidity of the membrane surface is thought to be a 
controlling factor in many phenomena associated with transforma- 
tion of cells by chemicals or oncogenic viruses, aggregation of cells 
with antibodies, and selective destruction of cells by the serum 
complement system. This research will investigate the structure of 
the interface region in simple model membranes and then in more 
complex biological membranes. With this background information 
we hope to then investigate the effects of pathological disfunction 
such as chemical and viral transformation of complement-mediated 
cell lysis on the structure of biological membranes. 
Keywords: cell membranes; nuclear magnetic resonance; surfaces; 
interfaces; biomimetic processes; structural chemical analysis; bio- 
logical functions; membrane transport; lipids; oncogenic transforma- 
tions. 

106094 Alterations in Membranes, Lipids. snyde;, F. (Oak Ridge 
Associated Universities, Inc., Oak Ridge, TN, 37830). Project 
number: 001923. Contract: EY-76-C-05-0033. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

The immediate goal of this project is to determine the extent 
that long-chain aliphatic and aromatic hydrocarbons S02, N02, 
ozone, and organic particulates produced in the manufacture of 
energy from nonnuclear fuels alter the biochemical integrity of 
membrane structure and organelles of mammalian lungs. Changes in 
the biochemical properties of the lung membranes caused by these 
pollutants will be correlated with the onset of morphological alter- 
ations as determined by histological analysis. Since differentiation of 
pulmonary tissue follows a strict developmental timetable, our stud- 
ies will examine the effect of chemical toxicants on key enzyme 
systems that are integral parts of pulmonary membranes in mice and 
rats exposed to toxicants at different ages. The experimental ap- 
proach in these experiments is designed to determine the effect of the 
pollutants on' the quantitative distribution of marker enzymes associ- 
ated with specific membranes (glucose-6-phosphatase, cytochrome C 
oxidase, ATPase, 5-nucleotidase, galactosidase, acyltransferases, 
acyl-coa synthetase, cytochrome B5 associated desaturases, and P- 
450 associated hydroxylases). Since most of these membrane-bound 
enzymes require lipid for the expression of their activity, they are 
expected to serve as highly sensitive systems for evaluating toxic 

, alterations in the molecular organization of lipid-protein interactions 
in membranes. 
Keywords: membranes; lungs; lipids; enzymes; cell differentiation; 
hydrocarbons; sulfur dioxide; nitrogen dioxide; ozone; particles; aer- 
osols; mice; rats; toxicity; proteins. 

106095 Aging. Sacher, G.A. (Argonne National Lab., 9700 S. 
Cass Ave., Argonne, IL, 60439). Project number: 000104. Contract: 
W-31-109-ENg-38. Supported by: Department of Energy, Washing- 
ton. D C  (USA). Office of Health and Environmental Research. , - -  
Funding: DOE. ' 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

~ h s  project intends to characterize the deteribration of meta- 
bolic and motor activity cycles of mice with age, and to examine 
two generic hypotheses about the cause and significance of their 
decrements. The causal hypothesis is that the deterioration is due to 
an; altered dopamine: serotonin balance in the central nervous 

system.' This hypothesis will be examined either by administering 
neurochemical treatments or by introducing environmental changes 
that. presumably lead to an alteration of neuro-transmitter balance. 
The second hypothesis is that the coherence and amplitude of the 
die1 activity cycle is a measure of general constitutional vigor, and a 
predictor of disease susceptibility and morbidity. This will be exam- 
~ned by correlating physiological measures with disease risks for the 
chemical and environmental factors tested. The environmental fac- 
tors to be tested include a carcinogenic hydrocarbon and stack gases 
from a fluidized bed reactor. 
Keywords: mice; life span; metabolism; age dependence. 

106096 Biophysics. Danylu, S.S. (Argonne National Lab., 9700 
S. Cass Ave., Argonne, IL, 60439). Project number. 000106. Con- 
tract: W-31-109-ENG-38. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of.pollutants in experimental systems. 

A broad range of biophysical and biochemical studies are 
underway of biological function at molecular and cellular levels of 
organization. Three principle areas are being investigated. A com- 
prehensive study is being made of structural and conformational 
properties of nucleic acids, proteins and their constituents in aqueous 
solution with the aim of relating such properties to biomolecular 
function and the influence of environmental agents on such function. 
This work is complemented by an x-ray crystallographic study of 
three-dimensional structures of immunoglobulins in the solid state. 
Bence-Jones proteins have been the principle immunoglobulin frag- 
ments of interest in this phase of the study but efforts are'also 
underway to solve the parent IGG structure. Finally, an extensive 
investigation is being made of circadian phenomena in cellular and 
mammalian systems with the primary objective of relating circadian 
regulatory processes to specific molecular events. 
Keywords: nucleic acids; chemical properties; molecular structure; 
proteins; immunoglobulins; daily variations; biological functions. 

106097 Molecular Genetics and Environmental Mutagens. Kubits- 
chek. (Argonne National Lab., 9700 S. Cass Ave., Argonne, IL, 
60439). Project number: 001543. Contract: W-31-109-ENG-38. S u p  
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); 
solar(25) R and D categories: Biological effects of pollutants in 
experimental systems. . 

Repair of lesions produced by ultraviolet, near-ultraviolet, 
and visible light currently is under intensive study, as well as the 
nature of the DNA chromphore interactions and the kinds of lesions 
produced. These are of special interest because man is exposed to 
large integrated doses of these radiations. Photosensitized mutagene- 
sis with acridine orange and other DNA-intercalating dyes indicate 
that production of lesions is associated with specific binding modes. 
Polycylic aromatic hydrocarbons also may intercalate in DNA and 
are under examination. In addition, we find synergistic increases in 
mutagenesis and lethality when mutagens are applied in concert, and 
several types of synergism are under active investigation. These are ' 

coupled with the investigation of error-prone SOS inducible repair 
mutagenesis, a pathway that may be .characteristic of most strong 
mutagens. Termination of DNA replication may be a key step in 
error-prone postreplication mutagenesis, and controls for both initi- 
ation and termination are under study. A mammalian system (mouse 
myeloma) also is under development for studies of mutation rates in 
immunoglobulin genes and as a possible testing system for environ- 
mental mutagens. 
Keywords: ultraviolet radiation; visible radiation; biological radiation 
effects; dna; radiation injuries; polycyclic aromatic hydrocarbons; 
synergism; mutagenesis; dna replication. 

106098 Studies of Membranes from Human Cells. Packer. (Law- 
rence Berkeley Lab., Berkeley, CA, 94720). Project number: 001305. 
Contract: W-7405-ENG-48. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy.source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The damaging effects on biological membranes of environ- 
mental free radicals generated by radiation in the visible range and 
by atmospheric gases are being investigated to determine the tempo- 
ral sequence and mechanism of damage at the membrane level and 
means to protect against it. 
Keywords: visible radiation; air pollution; biological effects; cell 
membranes; man; damage; radicals. 

106099 Neurobiology. Bennett. (Lawrence Berkeley Lab., Berke- 
ley, CA, 94720). Project number: 0001 12. Contract: W-7405-ENG-48. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 
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Experiments are planned in five major categories: (1) meta- 
bolic regulation and tissue specific function in model system in 
culture; (2) human mammary epithelial cells: hormonal and metabol- 
ic regulation; (3) the biological effects of environmental pollutants; 

'(4) growth regulatinn nf cells in culture; and (5) membrane proper- 
ties of cells in culture. 
Keywords: tissue cultures; metabolism; control; epithelium; man; cell 
cultures; hormones; metabolism; control; pollution; biological ef- 
fects; cell cultures; growth; control; cell membranes; cell cultures; 
chemical properties. 

106100 Genetic Study on Yeast. Martimer, R. (Lawrence Berke- 
ley Laboratory, Berkeley, CA, 94720). Project number: 000116. 
Contract: W-7405-ENG-48. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(25); oil and gas(50); ,oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

T h e  research supported on ihis project includes studies on the 
basic genetics of yeast and of applications of these studies to the 
development of environmental mutagen screening systems in this 
organism. Our basic genetic work includes development of the 
genetic maps of yeast and analysis of genetic segregation patterns in 
order to assess the validity of models of genetic recombination. We 
have developed a number of strains suitable for detecting forward 
and reverse mutation, mitotic crossing over, heteroallelic reversion, 
and cytoplasmic mutations. We are working on methods that will 
screen for nondisjunctional events and deletions. We will incorpo- 
rate as many of these systems as possible into a single cell line. We 
are also reinitiating our studies on induced DNA double-strand 
breaks in yeast in order to evaluate the efficiency of heavy ions and 
chemical mutagens in inducing this effect. We are initiating a study 
to test the hy+thesis that coronary disease has a mutational origin 
and hence can be classified as an environmental disease. Low density 
liproproteins from high risk subjects for the presence of mutagenic 
agents will be tested. We will also determine the capacity of these 
lipoproteins to transport and activate known carcinogens. 
Keywords: yeasts; mutagen screening; genetic mapping; gene recom- 
bination; gene mutations; crossing-over; strand breaks; dna; muta- 
gens; biological effects. 

106101 Non-Nuclear Pollutants: Expression of Genetic Informa- 
tion. Ratlif, R.L. (Los Alamos Scientific Lab., Los Alamos, NM, 
87545). project number: 001876. Contract: W-7405-ENG-36. Support- 
ed by: Department of Energy, Washington, DC (USA). Oflice of 
Health and Environmental Research. Funding: DOE. 
Related energy source: oil shale(90); solar(l0) R and D categories: 
Biological effects of pollutants in experimental systems. 

The object of this work is to determine if compounds iresent 
in the products of oil shale processing react with DNA after meta- 
bolic activation or after exposure to near-ultraviolet light and to 
determine if the products of such reactions are substrates for repair 
enzymes. We are interested in several aspects of this subject includ- 
ing which metabolic intermediates react with DNA, what sites on 
DNA are attacked, what the nature of the chemical reaction is, 
whether all DNa regions are equally susceptible, what the effects of 
such interactions are on template properties of DNA, what types of 
damage are recognized by repair enzymes, and how all these effects 
are modified by the presence of chromatin proteins. Several experi- 
mental approaches will be utilized including reacting 
polydeoxyribonucleotides with effluents from oil shale processing in 
the presence of enzymatic or ultraviolet activation. Products from 
these reactions suitably labeled with radioactive markers will then be 
analyzed in several ways to obtain information pertaining to the 
types of questions listed above. 
Keywords: oil shales; waste water; biological effects; dna; biological 
repair; biochemical reaction kinetics. 

106102 Biosynthetic Activity in Synchronized.Mammalian Cells. 
Tobey, R.A. (Los Alamos Scientific Lab., Los Alamos, NM, 87545). 
Project number: 000123. Contract: W-7405-ENG-36. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Ongoing studies with carcinogens/teratogens of known mode 
of action suggest that such agents may be classified into discrete 
categories on the basis of a post-treatment kinetic rearrangement of 
cells around the cell cycle in a cultured cell system. Initially arrested 
or cycling populations of line CHO Chinese hamster cells are 
exposed to different doses of agent for various periods of time to 
ascertain levels representing chronic sublethal exposure. Besides 
measuring dose-response relationships, characteristic rearrangements 
of cells around the cell cycle are determined by a technique involv- 
ing flow cytometry, cell number enumeration, and 3H-thymidine 
autoradiography. Examination of a variety of carcinogens/terato- 
gens has revealed that agentsgf known biochemical mode of action 
induce characteristic patterns, of kinetic rearrangement of cells 
around the cell cycle. ~ m d n g  distinguishable classes of agents are 

'monofunctional and bifunctional alkylating agents, intercalating 
a ents, and nucleoside competitive inhibitors. 

eywords: hamsters; cell cultures; synchronous cultures; mutagen 2 
screening; chronic exposure; cell flow systems; pattern recognition; 
mutagens; classification. 

106103 Biochemical Effects of Radiation on Cells. Walters, R. 
(Los Alamos Scientific Lab., Los Alamos, NM, 87545). Project 
number: 000124. Contract: W-7405-ENG-36. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: oil shale(80); nuclear fission(20) R and D 
categories: Biological effects of pollutants in experimental systems. 

Using a mammalian tissue culture system which has been 
shown to mimic cells in vivo in a number of respects, the effects of 
trace elements (associated with shale oil technology) will be exam- 
ined and compared with the effects of ionizing radiation. The 
parameters to be examined include DNA replication, DNA repair, 
ability of the treated cell to perform special functions as it undergoes 
reproductive death, and comparison of RNA transcripts in treated 
and control populations as a measure of possible phenoty ic changes. 
Although synchronization of mammalian cells at spec& stages in 
the cell cycle provides a very powerful tool with which to examine 
the effects of various agents on cellular function, it is imperative that 
one knows very precisely the point of synchronization in the cell 
cycle and the metabolic characteristics of the cell after synchroniza- 
tion. We have shown that treatment of mitotically synchronized cells 
with hydroxyurea and very high levels of 3H-thymidine allow G1 
cells to enter S at the same time and rate as untreated controls. 
Keywords: tissue cultures; elements; biological effects; dna replica- 
tion; biological repair; biosynthesis; synchronous cultures; compara- 
tive evaluations; ionizing radiations. 

106104 RNA and Protein Metabolism in Cultured Cells. Enger, 
M.D. (Los Alamos Scientific Lab., Los Alamos, NM, 87545). Project 
number: 000125. Contract: W-7405-ENG-36. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Oflice of Health and 
Environmental Research. Funding: DOE. 
Related energy source: CoaI(25); oil and gas(25); oil shale(25); nuclear 
fission(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

The synthesis, processing, and utilization of informational and 
reaulatorv ribonucleic acids and ~roteins are studied in normal, 
mitant, and growth arrested cultured mammalian cells. The knowl- 
edge and techniques developed in this basic effort provide a base for 
defining the effects of energy-related pollutants on genetic expres- 
sion in cultured cells and thereby for defining the carcinogenic and 
teratogenic potential of such agents. The nucleoprotein nature of 
small, methylated RNAs was demonstrated, and particulate tRNA 
containing complexes were found. The distribution pattern among 
particulate forms of 19 aminoacyl tRNA synthetases was determined 
in extracts of normal and mutant mammalian cells. Alterations in 
informational RNA synthesis and processing were demonstrated to 
occur in cultured mammalian cells as a function of position in the 
cell cycle, in cells exposed to moderate doses of ionizing radiation, 
and in cells exposed to low levels of cadmium. 
Keywords: cell cultures; synchronous cultures; mammals; rna; biosyn- 
thesis; pollution; genetic effects; ionizing radiations; cadmium com- 
pounds. 

106105 Applications at High Speed Cell Analysis and Sorting to 
Biological Problems. Crissman, H. (Los Alamos Scientific Lab., Los 
Alamos, NM, 87545). Project number: 000135. Contract: W-7405- 
ENG-36. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE.' 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objectives of this project are: (1) develbpment of cell 
preparative and cell staining techniques designed to be compatible 
with high-speed flow systems in order to provide protocols for 
quantitative immunofluorescence and fluorescent enzymatic assay, as 
well as for determination of cellular DNA, protein, cell volume, and 
light scatter; (2) application of flow-systems techniques to assess the 
potential hazards associated with energy conversion or utilization of 
immunological, hematological, and respiratory systems, as well as on 
in vivo and in vitro cell systems; and (3) application of similar 
techniques in prescreening and diagnosis of human and animal 
diseases and malignant tumors. 
Keywords: cell flow systems; cytological techniques; pollution; risk 
assessment; cell cultures; mutagen screening; bioassay. 

106106 Regulation of Structure and Function Organ in Chromatin. 
Hildebrand. (Los Alamos Scientific Lab., Los Alamos, NM, 87545). 
Project number: 000220. Contract: W-7405-ENG-36. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Siological effects of pollutants in experimental systems. 
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1 The objectives of this project are to: (1) monitor~cellular 
metabolism and fate of fossil fuel-related pollutants; and,(2) deter- 
mine effects of these agents on regulation of gene structure and 
activity. The effects of certain trace elements (cadmium, zinc, seleni- 
um, bismith, copper, cobalt, arsenic, nickel, chromium) on chromatin 
will be investigated initially. Studies should be initiated later to 
examine the effects of agents associated with processing or the final 
products of coal or oil shale technology. 
Keywords: cell cultures; mammals; pollution; biological effects; me- 
tabolism; biochemical reaction kinetics; elements; chromatin; cell 
flow systems; molecular structure. '4 

106107 Structure of Nucliec Acids. Saponara, A. (Los Alamos 
Scientific Lab., Los Alamos, NM, 87545). Project number: 000242. 
Contract: W-7405-ENG-36. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Thls program examines the potential of agents related to oil 
shale processing to alter the patterns of production and utilization of 
messenger RNA by mammalian cells. We believe this to be a 
significant end point, since the normal cell expresses only a small 
fraction of its possible functions, and a relaxation of this stringent 
control is an early and persistent effect of exposure to a number of 
cancer-producing agents. In addition, agents which interfere with 
the proper selection of messenger RNA are prime suspects as 
teratogens. Cadmium at subacute concentrations causes a redistribu- 
tion of cytoplasmic messenger RNAs between active and inactive 
forms. Work in progress will determine whether this redistribution is 
accompanied by alterations in the sequence complexity of these 
forms. 
Keywords: oil shales; biological effects; messenger-ma; biosynthesis; 
biological functions; cadmium compounds. 

106108 Histone Metabolism Structure and Function. Gurley, L.R. 
(Los Alamos Scientific Lab., Los Alamos, NM, 87545). Project 
number: 000127. Contract: W-7405-ENG-36. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to determine if the histone phosphorylation 
process might be a target for environmental toxicants produced by 
shale oil-based activities. Emphasis is being placed on the effects of 
cadmium and lanthanum on growth-related histone phosphoryla- 
tions. The investigation of these metals has been chosen for two 
reasons: (1) they are expected to be discharged into the environment; 
and (2) they are known to interfere with calcium and cyclic-AMP 
metabolism which are involved with histone kinase activity, mitotic 
apparatus formation, and chromosome condensation. Using cultured 
mammalian cells, three different correlations have been made associ- 
ating histone phosphorylation with the various chromatin condensa- 
tions necessary for cell division. These correlations suggest chroma- 
tin condensation as a specific molecular process in which cadmium 
and lanthanum could affect cell proliferation through effects on 
histone hosphorylation. 
~eywor&i: oil shales; pollution; biological effects; cell cultures; 
growth; histones; phosphorylation; cadmium compounds; lanthanum 
compounds; mammals; chromatin. 

106109 Properties of the Cell Surface. Kraemer, P. (Los Alamos 
Scientific Lab., Los Alamos, NM, 87545). Project number: 000128. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The goal of these studies is to define cellular parameters that 
would be useful in determining the potential health effects of oil 
shale pollutants. The focus is on cell surface and matrix parameters 
and carcinogenic and teratogenic effects. Putative in vitro param- 
eters of malignancy such as anchorage dependence of growth will be 
studied in parallel with in vivo assays of cell behavior in nude 
(anthymic) mice. The former will include biochemical and behavior- 
al studies of matrix molecules, especially glycosaminoglycans, and 
their role in anchorage. The latter studies will include attempts to 
improve the methodology of cell implantation so that a more com- 
plete estimate of the biological potential of any cultured cell popula- 
tion can be made. The hyaluronic acid of the matrix of cells grown 
in monolayer modulates the accessibility of the cell surface to 
exogenous agents. Cell variants with large amounts of surface hya- 
luronic acid are more easily detachable with trypsin or EDTA, 
while the converse is true for variant sublines lacking the ability to 
make hydaluronic acid. 
Keywords: oil shale industry; health hazards; in vitro; mice; cytology; 
carcinogenesis; toxicity; oil shales. 

106110 zEnvironmental Carcinogenesis. Anderson, C. (Brookha- 
ven National Lab., Upton, NY). Project number: 002995. Supported 

by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Many environmental pollutants that are byproducts of energy 
utilization are suspected of being carcinogens. Screening methods 
now being employed have one or more deficiencies. This program 
proposes to evaluate the use of the human virus, adenovirus stereo- 
type 2, for its poter~tial as a rapid method for screening mutagens 
active in human cells. The specific aims will be to devise a test 
system for potential carcinogens with the following characteristics: 
(1) the assay will utilize human cells; (2) the assay will be relatively 
rapid requiring, at most, 4 to 5 days; (3) scoring of the assay will be 
capable of automation and will thus allow the unbiased quantitation 
of results from many samples with little manual labor; and (4) the 
assay will be adaptable to biopsy material and may thus allow 
assessment of risk in individuals or'specific populations. The method 
to be developed would be similar in principle to the widely-used 
Ames test but with human cells instead of bacteria. Mutagenic 
activity would be ascertained by measuring the reversion of well 
charactenzed viral mutants. Revertants would be identified by virus 
plaque assay or by an immunofluorescence assay for the synthesis of 
characteristic viral proteins. 
Keywords: environmental impacts; carcinogens; mutagen screening; 
animal cells; adenovirus; optimization; performance testing; biologi- 
cal indicators; bioassay. 

106111 Plant) Cytology. Van't Hof, J. (Brookhaven National 
Lab., Upton, NY, 11973). Project number: 000006. Contract: EY-76- 
C-02-0016. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: Coal(25); oil and gas(25); nuclear fission(S0) R 
and D categories: Biological effects of pollutants in experimental 
systems. 

The prerequisites to understanding the mutagenic effects of 
ionizing radiation and chemical agents on higher plants are the 
elucidation of eukaryotic chromosomal DNA replication and the 
chromosome structure itself. The construction of a chromosome is 
an inherent component of the cell division cycle and upon the 
successful completion of mitosis, genetic information is equally dis- 
tributed to each of the recipient daughter cells. Success is by no 
means left to chance. The parental cells born at some earlier mitosis 
progressed through an ordered sequence of physiological and bio- 
chemical states that assured an accurate inheritance to their progeny. 
This project is concerned with the effects of ionizing irradiation on 
the control of the cell division cycle and the regulation of chromoso- 
mal DNA replication. Increased emphasis is being placed on the 
identity of nucleotide sequences that constitute a replicon origin, the 
factors that are responsible for the staggered activation of replicon 
clusters, and the nature of the lesions produced by gamma-rays that 
impair replication initiation among these clusters. Also, cell division 
in higher plants has two dominant controls that function in G1 and 
G2, and the quest to determine their identity comprises a good 
portion of our effort. These two controls are highly radiosensitive 
and have the ability to recover from gamma-ray exposure. 
Keywords: gamma radiation; irradiation; cell cultures; plant cells; 
biological radiation effects; cell cycle; cell division; dna replication; 
genetic control; biological repair. 

106112 Plant Biochemistry. Siegel, H.M. (Brookhaven National 
Lab., Upton, NY, 11973). Project number: 00001 1. Contract: EY-76- 
C-02-0016. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE. - 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Primary productivity in marine and freshwaters is dependent 
on the photosynthetic abilities of the phytoplankton. Solar energy is 
captured for photosynthesis by specific photoreceptor molecules 
which include chlorophylls, carotenoids, and bile pigments. The 
structure and function of the phytoplankton photoreceptors and 
their associated proteins are under examination from dinoflagellate 
and blue-green algae. The carotenochlorophyll proteins from several 
species of dinoflagellate algae are being characterized. The struc- 
tures of the bile pigments of blue-green algae are being further 
defined. These studies provide information on phytoplankton photo- 
synthesis and the influence of environmental factors on phytoplank- 
ton growth and composition. The toxins of the phytoplankton, such 
as those of the toxic red tides, are hazardous to humans directly or 
following ingestion of toxins by animals used as food. The effects of 
environmental factors on the growth and toxin production of toxic 
red tide organisms are being investigated. The vacuole of the mature 
plant cell constitutes in excess of 90% of the total cell volume. 
Isolation procedures were developed for ,obtaining intact vacuoles 
permitting an examination of the structure, function and composition 
of the vacuole. A new program was initiated in FY 1977 which will 
continue these studies. 
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Keywords: plants; biochemistry; phytoplankton; photosynthesis; 
chlorophyll; carotenoids; bilirubin; biliverdin; algae; growth; cell 
constituents. 

106113 Fine Structure of Cells. Ledbetter. (Brookhaven National 
Lab., Upton, NY, 11973). Project number: 000012. Contract: EY-76- 
C-02M)16. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: Coal(30); nuclear fission(40); solar(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

This project seeks a better understanding of the relationships 
between structure and function in tissues, cells and cellular organ- 
elles. These relationships will be determined for organisms undergo- 
ing normal differentiation and development to establish a basis for 
interpreting cellular and organismal responses to various environ- 
mental factors. Among the environmental factors to be studied will 
be light and temperature regimes, chemical agents, gravity, and high 
flux magnetic fields. Where possible the cellular responses will be 
related to health problems involved in energy use. An example is the 
potential effect of high magnetic flux which result from the use of 
very high currents in electrical power lines. The principal tools are 
microscopes of three types: (1) conventional high 'resolution trans- 
mission electron microscopes (TEM) for the study of ultra thin 
specimens (especially sections, replicas, and isolated macromole- 
cules); (2) a moderate resolution scanning electron microscope 
(SEM) utilizing secondary electrons to reveal surface topography 
and utilizing electron induced fluoresence to identify molecular 
species by intrinsic and tagged fluorescence; and (3) a high resolu- 
tion scanning transmission electron microscope (STEM), available 
under Dr. J. Wall's project, to study biological structures through 
the use of specific heavy atom labeling and to study thick specimens 
for three-dimensional reconstruction. 
Keywords: visible radiation; ambient temperature; carcinogens; muta- 
gens; magnetic fields; gravitational fields; biological effects; animal 
cells; ultrastructural changes; biological functions; correlations; elec- 
tron microscopy. 

106114 Protein Chemistry. Shaw, E. (Brookhaven National Lab., 
Upton, NY, 11973). Project number: 000013. Contract: EY-76-C-02- 
0016. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The anticipated greater dependence on coal as an energy 
source requires that attention be given to a possible increase in 
carcinogenesis or in degenerative states of the lungs that may accom- 
pany the 'mining and utilization of coal. Proteases are considered to 
be involved in these health problems in at least two ways due to a 
derangement of their normal balance by noxious influences: (1) loss 
of growth control at the cellular level resulting in neoplasia, and (2) 
excessive release of proteases from phagocyiic cells causing irrevers- 
ible damage to lung connective tissue. In this program biochemical 
studies are carried out on'certain proteolytic enzymes thought to be 
involved in these processes on the basis of current knowledge. The 

'goal of the work is to acquire information about the structure, 
specificity, and function of these enzymes particularly through the 
development of selective inhibitors. We are exploiting an approach 
to the design and synthesis of agents capable of inactivating enzymes 
by mimicking the structure of normal substrates. These agents (affin- 
ity-labels) can provide information about the function of an enzyme 
in a pathological situation and may also lead to therapeutic ap- 
proaches. 
Keywords: proteins; chemistry; coal mining; coal; carcinogenesis; 
health hazards; peptide hydrolases; biological pathways; biomimetic 

g rocesses; enzyme inhibitors; lungs; carcinomas; phagocytes; affinity; 
iochemistry. 

106115 Structure, Function, and Biological Activity of ~ a t u r d l y  
Occurring Proteinase and Peptidase Inhibitors. Elzinger, M. (Brook- 
haven National Lab., Upton, NY, 11973). Project number: 000017. 
Contract: EY-76-C-02-0016. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

One of the basic properties of living systems is the ability to 
use energy stored cheniically in various foodstuffs in order to move 
and carry out work. The contraction of muscles by large animals is 
the most graphic example of biological movement, but it seems now 
that most cells can move; it is perhaps best to view muscle contrac- 
tion as a specialized form of cell motility. The proteins responsible 
for cell movement, both in muscle and non-muscle cells, are clearly 
related, but they exist in slightly different organizational arrays in 
various cell types. Cell motility is of obvious importance in the . 
transport of cytoplasmic inclusions, such as chromosomes and secre- 
tory granules, as well as for the normal growth and development of 
tissues. Certain transformationslto malignant (and less motile) cells 
appear to be accompanied by~changes in the cytoplasmic structures 

that are made up of proteins associated with cell motility. In this 
program the detailed structures of these proteins are being studied, 
andithe emphasis is to the two largest and most abundant, actin and 
i6yosin. We are working first of all on these proteins from muscle, 
and'we are then comparing them with corresponding proteins from 
brain, blood platelets, and amoeba. The results are necessary for the 
molecular dissection of the basic contractile mechanism while the 
comparative studies permit correlation of slight differences in specif- 
ic proteins with variations in the properties of normal and abnormal 
cells. 
Keywords: muscles; actin; myosin; molecular structure; brain; blood 
platelets; amoeba; comparative evaluations; animal cells; motion; 
molecular biology. 

106116 Nucleic Acid Structure. Studier, F. (Brookhaven National 
Lab., Upton, NY, 11973). Project number: 000019. Contract: EY-76- 
C-02-0016. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health ahd Environmental Research. Funding: 
DOE: 

- 

Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of ollutants in experimental systems. 

Some of tRe most serious long-term consequences of environ- 
mental pollutants and radiation are at the genetic level and include 
the induction of mutations and cancer. An understanding of basic 
genetic processes is an important prerequisite for dealing with these 
problems. Bacteriophage T7 and its host E. coli provide an excellent 
system in which to study basic genetic processes. During infection, a 
single molecule of T7 DNA is introduced into the E. coli cell, where 
it redirects the metabolism of, the host cell to produce new phage 
particles. Processes such as regulation of gene expression, replication 
of DNA, genetic recombination, and assembly of virus techniques. 
T7 DNA specifies about 30 proteins, and mutations that affect most 
of them have been found. Simple procedures for radioactive label- 
ing, followed by gel electrophoresis, permit resolution and identifica- 
tion of individual T7 RNAs, proteins, and intermediates in .DNA 
replication and recombination. An understanding of basic genetic 
processes in this simple system should provide useful models for 
understanding similar processes in more complex plant and animal 
systems. The 'T7 system itself, and the techniques developed for 
studying it, are finding wide application in studies on the detailed 
biological effects of mutagens, carcinogens and radiation. 
Keywords: escherichia coli; bacteriophages; dna replication; gene 
recombination; tracer techniques; ionizing radiations; carcinogens; 
mutagens; biological effects; mutagenesis; molecular biology; dna; 
molecular structure. 

106117 X-Ray and Neutron Diffraction, Study of Biological Struc- 
tures. Schoenborn. (Brookhaven National Lab., Upton, NY, 11973). 
Project number: 000021. Contract: EY-76-C-02-0016. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source general science(100) R and D categories: 
Riological effects of pollutants in experimental systems. 

The goals of structural biology are to understand biological 
function in terms of molecular structures, to determine the cause of 
molecular diseases, and to provide structural solutions to effect 
cures. The knowledge of the three-dimensional architecture of pro- 
teins, membranes and larger complexes is a necessary prerequisite. 
While x-ray scattering has been the classical tool for these investiga- 
tions, neutron scattering enables the elucidation of structures and 
structural details impossible by x-ray investigations. Such neutron 
diffraction studies are made possible at BrookhaS;en because of the 
presence here of the high flux beam reactor. 
Keywords: x-ray diffraction; neutron diffraction; structural chemical 
analysis; proteins; cell membranes. 

106118 Neutron Diffraction Studies of Protein. Kossiakoff. 
(Brookhaven National Lab., Upton, NY, 11973). Project number: 
000022. Contract: EY-76-C-02-0016. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of polluiants in experimental systems. 

Structural studies using x-ray diffraction have led to a dramat- 
ic increase in our knowledge of the important chemical features and 
conformational relationships involved in the action of enzymes. 
Many of the important questions involved in understanding enzyme 
functions concern ionization states and the microenvironment of 
particular groups in the protein. In this aspect neutron diffraction 
offers advantages over x-ray diffraction. The protonation states of 
the functionally important residues of an enzyme and the interacting 
water molecules have been shown to be responsible for many 
chemical characteristics and are extremely influential in determining 
the catalytic effectiveness of the enzyme. It is of obvious importance 
that a comprehensive understanding of the structure-function rela- 
tionship of the enzyme requires a detailed knowledge of the protein- 
water structure. The major shortcoming of an x-ray structure is that 
the location of the hydrogen atoms cannot be observed and therefore 
must be inferred from the stereochemistry of the backbone atoms. 
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This method. of, extraplating hydrogen positions tells very little 
about the actual chemrcal interaction taking place between groups 
within the protein. However, neutron diffraction from protein single 
crystals is a very powerful method for determining the hydrogen 
and deuterium positions, thus making it a much better technique to 

robe protein structures. x i  
keywo*: prpteins; neutron diffraction; structura! chemicd analysis; 
enzymes. 

" i 
106119 Accumulation in Plants. Wagner, G. (Brhkhaven Na- 
tional Lab., Upton, NY, 11973). Project number: 000028. Contract: 
EY-76-C-02-0016. Supported by: Department of Energy, Washin 
ton, D C  (USA). Office of Health and Environmental ~esearcff:  
Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of poliutants in expenmend systems. 

- - 

Available evidence indicates that certain heavy metals and 
hydrocarbons which are products OF coal utilization processes are 
being and will be released into the environment. At the very least, 
local plant communities and subsequently animals and man will be 
exposed to these ollutants. We face these realities with little under- 
standing of the ekects of environmental toxins on plants at the cell 
level. New methods have recently been developed for the physical 
separation from plant tissues of intact vacuoles, cytosol and organ- 
elles. This method is the only available method for obtaining prep- 
arations of intact vacuoles and cytosol, the two major fluid compart- 
ments of mature plant cells. It is now possible to make a more 
detailed analysis of the subcellular location of natural plant sub- 
stances and of unnatural substances accumulated from the environ- 
ment. An understanding of the site(s) of accumulation in plants will 
allow detailed studies designed to determine the mechanisms of 
accumulation and of tolerance and toxicity in the case of toxins taken 
up from the environment. Examination of the membrane transport 
processes which lead to vacuolar accumulation should improve our 
understanding of the role(s) of the vacuole in osmotic balance, 
detoxification, metabolite storage and other processes.. 
Keywords: metals; hydrocarbons; air pollution; land pollution; bio- 
logical accumulation; plants; plant cells; membrane transport; cytolo- 
gical techniques; cell constituents. . 

106120 Microbial Genetics. Lacks, S. (Brookhaven National 
Lab., Upton, NY, 11973). Project number: 000029. Contract: EY-76- 
C-02-0016. Supported by: Department of Energy, Washington, D C  
(USA). Oftice of Health and Environmental Research. Funding: 
nnF. - --. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); nuclear 
fission(25) R and D categories: Biolsgical effects of pollutants in 
experimental systems. 

Healthy growth and development depend on normal func- 
tioning of the genetic material, DNA, which governs all cellular 
activity. Mutations of the DNA cause genetic deficiency and disease, 
including cancer, in present and future generations. The production 
of energy often releases into the environment agents, such as ioniz- 
ing radiation and carcinogenic chemicals, that are highly mutagenic 
to DNA. In this context basic knowledge of the reactions undergone 
by DNA within cells is necessary. This project contributes to such 
knowledge by investigating the enzymatic cleavage and methylation 
of cellular DNA and the genetic transformation of cells by addition 
of DNA to them. Pneumococcol bacteria are altered by DNA 
isolated from genetically different strains. Questions of particular 
interest are how the very large donor DNA molecule enters the cell 
and how parts of this molecule recombine with DNA of the host 
cell. Recent findings have implicated a particular pneumococcal 
DNAse in the entry process. In addition, other DNAses of pneumo- 
coccus are characterized and their roles in transformation and other 
cellular functions are investigated. Bacterial transformation provides 
a unique opportunity to treat DNA with noxious agents in vitro and 
test their effect in vivo.'Knowledge of the molecular mechanisms of 
transformation will enhance the utility of such systems in assessing 
damage to DNA. An understanding of DNA uptake by bacteria 
should prove useful in genetic engineering, that is, in attempts to 
reverse the effects of genetic deficiency and disease by introduction 
of DNA into cells of higher organisms. 
Keywords: pneumococcus; dna; biochemistry; gene recombination; 
ionizing radiations; carcinogens; mutagerlesis; molecular biology; 
dna-ase; enzyme activity. 

106121 Drosopbila Cytology ind Genetics. Grell, R.F. (Oak 
Ridge.Nationa1 Lab., P.O. Box X, Oak Ridge, TN, 37830). Project 
number: 000177. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(40); nuclear fission(30); solar(30) R and 
D caitegories: Biological effects of pollutants in experimental systems. 

Meiosis provides for the precise of, the genetic 
material from the double amount into the single amount present in a 
gamete. Deviations from the strict equality of distribution are delete- 
rious or lethal to the zygote. .Heat, chemicals and radiation disturb 
the process. Many aspects of normal meiosis as well as its alterations 

by external agents remain obscure. We know that recombination 
between members of a chromosome pair produces a physical tie 
which is critical for proper separation. Our combined genetic, elec- 
tron microscopic and autoradiographic studies of the early oocyte 
reveal that both pairing between homologues which precedes their 
recombination and probably the recombination event itself occur 
much earlier than previously thought. ~ e m ~ e r i t u r e  studies show 
profound alterations in recombination and chromosome distribution, 
by heat at this early time. Mutagenization has. produced new rec 
mutants which drastically alter recombination and which are sensi- 
tive to alkylating agents suggesting defective DNA repair..Mutants 
with increased sensitivity may be useful for mutagen testing. Com- 
parisons of normal and mutant behavior at the genetic, biochemical 
and EM levels should provide insight into the way errors originate 
and operate during gametogenesis. 
Keywords: drosophlla; meiosis; gene recombinatibn; chromosomes; 
dna; biological radiation effects; hyperthermia; mutagens; .genetic 
effects; temperature effects; 'biological repair; mutagen screening; 
errors; autoradiography; electron microscopy; cytology; genetics. 

106122 Yeast Mutagenesis. Lemont, J.F. (0a'k Ridge ~a i iona l  
Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 000178. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and ~nvirohmental, Re- 
search. Funding: DOE. , . 
Related energy source: Coal(40); nuclear fission(30); solar(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

T h e  yeast sakharomyces cerevisiae is used as a modei eukar- 
yotic microorganism with which it is possible to carry out coordinat- 
ed genetic and biochemical studies of mutagenesis induced.by ultra- 
violet light, ionizing radiation and chemical mutagens. Since a good 
deal of induced mutagenesis is known to be,genetically controlled, 
attention is focused on the various cellular processes responsible for 
mutation fixation and mutation expression through the use of single- 
gene mutants that confer unusually high or low mutation sensitivity. 
Such mutants are almost always involved'in one or another form of 
DNA repair. One form called error-free reduces mutagenicity by 
replacing damaged chromosomal regions with a copy of the original 
undamaged segment, while another form called error-prone repairs 
genetic damage inaccurately and thereby causes fixation of lesions in 
the form of inheritable mutations. Thus, repair'processes strongly 
influence the fate of premutational lesions as well as affect the 
recovery of viable cells. 
Keywords: saccharomyces cerevisiae; mutagenesis; dna; biological 
repair; mutations; ultraviolet radiation; ionizing radiations; mutagens. 

106123 Microbial ~ u t q e n e s j s  and Cell .~ i&ion.  ~ d l e ; ,  H.I. 
(Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). 
Project number: 000179. Contract: W-7405-ENG-26. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. , 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

New assays will be developed for energy related chemical 
mutagens. These will be based on bacterial systems and will empha- 
size practicality and ease of performance. One such assay under 
development is a modification of the Salmonella typhimurium-histi- 
dine system. This widely used assay is adapted to a microscopic 
technique which should be easy to perform, require very little 
material and be readable in a matter of .hours rather than days. 
Another potential assay is based on the use of Lactobacillus caseii, a 
bacterium with nutritional requirements similar to some mammalian 
cells. One class of bacterial mutants, affecting x-ray sensitivity and 
cell division, will be studied in depth. A technique has been devel- 
oped that should allow us to identify one or more of the biochemi- 
cals controlling normal cell division. Little is known of this process 
in any organism and increased knowledge should help us understand 
both normal cell division and the aberrant cell division processes 
associated with several disease states, most notably cancer. 
Keywords, mitosis; mutagenesis; mutagens; salmonella typhimurium; 
histidine; bioassay; lactobacillus;~biological pathways; biochemistry. 

106124 Effects and Uses of Chromosome ~ber;etions. Russell, L . ,  
(Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). 
Project number: 000184. Contract: W-7405-ENG-26. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); nuclear fission(25); solar(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Induced chromosome aberrations present a geneiic risk to 
human populations since they are produced and transmitted with 
relative ease from treatment of some germ-cell stages by a variety of 
mutagens. This many-sided project (in contrast to others that use 
chromosome aberrations mainly as indicators of damage) concerns 
itself with the causation, phenotypic effects, and further .use of 
special chromosome aberrations. ,Amongm aberrations selected for 
study are those that produce disturbances in male fertility, including 
complete sterility. The nature of the infertility and the cytological 
abnormalities found are being.,,relat,ed,to the type of mutagenic 
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treatment that produced them. Other aberrations are selected for vitro systems containing DNA are being studied. Of particulai 
their usefulness as tools in the detection of newly-induced mutations. interest is the use of light to: (1) probe by spectroscopic methods the 
This method is yielding data on mutagenesis supplementary to those altered structure of chemically modified DNA; and (2) induce pho-' 
obtained in specific-locus studies, and the information will have a todynamic reactions between DNA and those classes of compounds 
bearing on estimation of human risk. Yet another group of aberra- related to energy production such as polyaromatic hydrocarbons, 
tions is selected for their usefulness in the study of gene-dosage organic dyes or peroxides. In this way the photolytic decomposition 
effects. The results have practical implications in that unbalanced of pollutants.in the erivrionment can be related to the probability of 
gene dosages are often transmitted to children of human carriers of causing changes to DNA exposed under similar conditions. 
chromosome aberrations. The specifical siknificance of the zygotic Keywords: polycyclic aromatic hydrocarbons; metals; peroxides; bio- 
stage in the genesis of chromosome aberrations is also being studied. logical effects; dna; ultrastructural changes. 
Keywords. chromosomal aberrations; mutagenesis; fentility; cytology; 
spermatogonia; mutagens; sterility; genes. 106128 Chromosome Chemistry. Olins, D.E. (Oak Ridge ~atior-a1 

Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 000284. 
106125 Protein Synthesis: Aberrant Control. Stulberg, M. (Oak Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project Washington, DC (USA). Office of Health and Environmental Re- 
number: 000233. Contract: W-7405-ENG-26. Supported by: Depart- search. Funding: DOE. 
ment of Energy, Washington, DC (USA). Office of Health and Related energy source: general science(100) R and D categories: 
Environmental Research. Funding: DOE. Biological effects of pollutants in experimental systems. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and Employing electron microscopy we have demonstrated that 
D categories: Biological effects of pollutants in experimental systems. eukaryotic chromosomes consist of repeating globular elements, the 

The investigations involve the control and fidelity of protein nu bodies. We have isolated and characterized monomer nu bodies. 
biosynthesis with emphasis on the aberrant effects of chemical We have estimated the DNA and histone protein secondary struc- 
mutagenesis, viral carcinogenesis and aging on the system. We utilize tures from laser-Raman spectra. We have begun an examination of 
eukaryotic, cell-free, rotein-synthesis systems to analyze critical the conformational states on nu bodies. In addition, we have demon- 
components isolated {om organisms and cells made abnormal by strated the existence of higher order packaging of nu bodies into 20 
treatment with mutagenic and carcinogenic agents. Messenger RNA to 30 nm diameter fibers. 
(mRNA) and transfer RNA (tRNA) are isolated from reticulocytes Keywords: chromosomes; electron microscopy; dna; histones; nu- 
of mutagen-treated shee and tested for ability to support globin cleosomes; structural chemical analysis. 
synthesis with fidelity. 1f)abnormal effects on theselparameters are 
discovered, the components are analyzed for alterations at the mo- 106129 Studies on Mutation Induction in Haemophilis. Kimball, 
lecular level. Analogous studies, with senescent mice, are performed R. (Oak Ridge National Lab., P.0. Box X, Oak Ridge, TN, 37830). 
to correlate aging syndromes with abnormalities at the molecular Project number: 000286. Contract: W-7405-ENG-26. supported by: 
level. Mouse myeloma tumor mRNA and AKR and AMV tumor Department of Energy, Washington, DC (USA). Office of Health 
virus RNAs are tested for control of translational function. In and Environmental Research. Funding: DOE. 
addition, we are examining the involvement of specific tRNA in the Related energy source:.Coal(50); oil and gas(30); oil shale(20) R and 
structural integrity of AMV tumor virus RNA and the effect of D categories: Biological effects of pollutants in experimental Systems. 
modification of primer tRNA on the mechanism of viral carcino- Coal conversion and other fossil fuel technologies produce a 
genesis. The modifications consist of both chemical and biological tremendous variety of chemicals, part of which may be mutagenic or 
alterations to the tRNAs and mRNAs produced during mouse AKR carcinogenic for humans. Rapid screening methods have been devel- 
tumor virus infection. oped to use bacteria to test for such effects. Too little is yet known, 
Keywords: mutagens; carcinogens; life span; biological effects; pro- however, about the mechanisms by which such effects are produced; 
teins; biosynthesls; viruses; mice; reticulocytes; messenger-ma; trans- consequently it is difficult to extrapolate with confidence to humans 
fer ma; mutagenesis; carcinogenesis; biological functions; molecular or to generalize from results with a few type materials and com- 
biology. pounds. It is important, therefore, to understand more thoroughly 

how initial damage to bacterial DNA is converted to the final 
106126 Photophysies of Macromolecules. Longworth, J.W. (Oak mutation by repair and replication enzymes. THe present program 
Ridge National Lab., P.O.' Box X, Oak Ridge, TN, 37830). Project has the goal of obtaining such a better understanding using the 
number: 000282. Contract: W-7405-ENG-26. Supported by: Depart- bacterium, Haemophilus influenzae, which has some unique advan- 
ment of Energy, Washington, D C  (USA). Office of Health and tages for this purpose. With this bacterium, it is possible to take 
Environmental Research. Funding: DOE. DNA out of the cell at any time and then put it back by transforma- 
Related energy source: general science(100) R and D categories: tion. In addition, there are a number of repair and replication 
Biological effects of pollutants in experimental systems. mutants available; and biophysical methods'can be used to study the 

The measurement of the lifetime of fluorescence of proteins nature and fate of the damaged DNA. T o  date a partial classification 
and nucleic acids is now feasible, using an instrument developed in mutagens has been made according to their action. 
this laboratory, with functioning computer analysis codes. Prelimi- Keywords: fossil fuels; mutagen screening; haemophilus; biological 
nary studies with a homogeneous family of proteins, Bence-Jones indicators; mutations; dna; biological repair; dna replication; enzyme 
proteins, have disclosed a wide diversity of fluorescence spectrum, activity; ,,,,,tagens, 
yield and lifetime, and suggested that there may be underlying 
structural relationships. The lifetime and fluorescence intensity are 106130 Molecular Genetics. Barnett, W. (Oak Ridge National 
strongly dependent upon temperature, and a study of both with Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 000288. 
temperature will be used to study the channels of energy dissipation Contract: W-7405-ENG-26. Supported by: Department of Energy, 
available to proteins and nucleic acids. Fluorescence anisotrophy Washington, DC (USA). Ofice of Health and Environmental Re- 
will be used to study electronic energy transfer and the internal search. Funding: DOE. 
motion of tryptophyl residues in proteins. Related energy source: Coal(S0); oil and gas(25); oil shale(25) R and 
Keywords: proteins; nucleic acids; fluorescence spectroscopy; tem- D categories: Biological effects of pollutants in experimental systems. 
perature dependence; molecular structure; energy transfer. It is well known that certain chemicals are highly specific in 

their mutagenic action; nitrosomethylurethane, ethidium bromide, 
106127 Environmental Insults to DNA. Rahn, R. (Oak Ridge and streptomycin are, for example, highly mutagenic to organellar 
~ a t i o n a l  Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: DNAS and quite innocuous to the nuclear genome. Since the integri- 
000283. Contract: W-7405-ENG-26. Supported by: Department of ty of the organelle genomes is as important to the eukaryotic cell as 
Energy, Washington* D C  (USA). Office of Health and Envir~nmen- the nuclear. genome, both from the standpoint of inherited abnor- 
tal Research. Funding: DOE. malities and toxicity, we have developed a screening test, using 
 elated energy source: CoaI(100) R and D categories: Biological yeast, for determining the potential genetic hazard of the various 
effects of pollutants in experimental systems. synfuel representative class compounds. These compounds are cur- 

As a result of the proposed increase in the use or  coal as an rently being tested for mutagenicity, 
energy source, it can be assumed that higher levels of hydrocarbons, Keywords: synthetic fuels; mutagen screening; yeasts; mutations; 
metal ions and peroxides will be generated and set free in the biological indicators; dna; mutagenesis, 
environment. Our project is concerned with the interactions between 
these pollutants (or their biologically active metabolites) and cellular 106131 Molecular Carcinogenesis. Bissell, M. (Lawrence Berke- 
DNA because in many instances DNA is considered to be the ley Lab., Berkeley, CA). Project number: 003228. Supported by: 
sensitive target in a cell. However, only in rare cases has the Department of Energy, Washington, DC (USA). Ofice of Health 
biologically important lesion@), caused in DNA by a potentially and Environmental Research. Funding: DOE. 
hazardous agent, been well characterized. One difficulty lies in Related ener& source: general science(100) R and D categories: 
detecting, by chemical or physical methods, the low levels of Biological effects of pollutants in experimental systems. 
damage which can be biologically significant. The establishment of a The objective of this multifaceted task is to understand the 
relationship between a DNA lesion and some biological endpoint in fundamental mechanisms involved in cell-cell and cell-environment 
complex organisms may take many years. In order to simplify the interactions to regulate gene expression in normal and malignant 
problem of identifying those environmental agents which can alter tissues. A critical evaluation of how cells interact with their environ- 
the genetic apparatus in a biologically significant fashion, model in ment should lead to elucidation of how cells retain their normal state 



under hostile conditions or how they become diseased and cancerous 
and how they age. Most culture systems'used for studying malignan-" 
cy, however, are inadequate in that little or  no attention is paid to in: 
vivo situations and to defining conditions for accurate response to 
biological perturbations. Our approach has been to set up model 
systems with well defined functions and with relevance to the 
physiological state of the tissue in vivo. In doing so, we are not only 
defining some tissue-specific functions of the cells under study, but 
also their entire intermediary metabolite patterns, their growth prop- 
erties and some of their membrane functions. The extensive and 
unique facilities of this laboratory including the use of specific 
activity tracers and two-dimensional chromatography and autoradio- 
graphy, flow cyfometry, and many specific biochemical and bio- 
physical techniques, coupled with our many years of expertise with 
cultured cells, allow us to approach 'the above problems in a novel 
fashion, not possible elsewhere. Energy technology is developed for 
the benefit of mankind. Appropriate biological indicators of hazard 
to man cannot be developed without understanding the underlying 
mechanisms that keep him healthy and functioning. 
Keywords: carcinogenesis; biological indicators; animal cells; biologi- 
cal models: in vivo: cell flow systems: genetic effects; cell cultures; 
biochemistry; molecular biology; oncog&nic transformations. 

106132 Enzymatic Studies of Radiation Damage. Laskowski, M. 
(Roswell Park Memorial Inst., 666 Elm St., Buffalo, NY, 14263). 
Project number: 006200. Contract: EY-764-02-3225. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and .Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The discovery that venom phosphoidesterase belongs to the 
group of single-strand specific nucleases once again placed emphasis 
on this enzyme. A homogeneous enzyme is available and it is hoped 
that the method may be improved with respect to yield. Then 
characterization of this enzyme as a protein may be attempted. The 
specific cleavages on PM2 DNA have already been located and 
locations of phi-XI74 DNA are being studied. It is planned to study 
other viral DNAs. It is also hoped that nucleases of this, type may 
reveal novel details of superstructure of chromatin (normal and 
damaged). An effort to improve the yield of homogeneous venom 
phosphodiesterase will be made. With luck we may have enough 
material for characterization. The mechanism of the reaction will be 
studied further. The characterization of sites recognized by the 
enzymes of this group will remain the major task. 
Keywords: nucleases; biochemical reaction kinetics; dna; esterases; 
phosphatases; venoms. 

106133 Differential Gene Expression in Neurospora crassa Cell 
Role of RNA-Dependent DNA Polymerase. Dutta, S.K. (Howard 
Univ., Washington, DC, 20059). Project number: 006204. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Purification and characterization of RNA-dependent DNA 
polymerase (RDDP) in N. crassa and the role of this enzyme in 
differentiation, gene amplification and RNA mediated transforma- 
tion will be investigated. The enzyme reverse transcriptase is of 
considerable significance not only for oncogenic viruses but also for 
its role in normal cell development, differentiation and antibody 
formation. In E. coli it has been shown that transforming RNA is 
first transcribed into a complementary DNA by RDDP enzyme 
which is integrated into genome of recipient cells, which becomes 
transformed. RNA mediated transformation has also been observed 
in N. crassa. The enzyme RDDP will be isolated and characterized 
as to its nature and immunological relationships and will be meas- 
ured quantitatively in different cell types of N. crassa. Estimation of, 
and role of, RDDP in rRNA gene amplification in cell types will be 
done using standard nucleic acid hybridization and enzymolobical 
procedures. RNA mediated transformation will be studied using 
auxotrophic mutants of N. crassa. 
Keywords: antibodies; antibody formation; dna; ma; transcription; 
nucleic acids; neurospora; polymerases; cell differentiation. 

106134 Repair and Cell Cycle Response in Cells Exposed to 
Environmental Biohazards. Billen, D. (Univ. of Tennessee, Knoxville, 
TN, 37916). Project number: 006711. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

A wide variety of environmental agents are .known which 
induce damage in DNA leading to inhibition of DNA.synthesis or 
faulty replication. We are using both bacteria and mammalian cells 
to assess the roles of DNA polymerases and other -DNA metabolic 
enzymes and factors in DNA repair, replication and recombination. 
We plan to determine the roles of various substrates, cofactors and 
enzymes of DNA metabolism in DNA synthesis after irradiation or 
chemical damage, using bacteria and cultured mammalian cells made 

permeable to small molecules and enzymes. We will determine the 
relative importance of strand breaks and nucleotide damage in both 
induction of primer sites for DNA synthesis and in reduction of 
biological activity of transforming DNA. Genetic studies will pro- 
vide information about the metabolic pathways used t.0 repair the 
various kinds of damage induced. Treatment of permeabilized cells 
with enzymes specific for different kinds of damage will provide 
information about induction and removal of damage sites in DNA. 
Information from studies on mammalian cells and DNA repair 
mutants of bacteria will be correlated with data on DNA synthesis 
to provide further insight as to repair processes. 
Keywords: dna replication; biological repair; polymerases; biosynthe- 
sis; bacteria; animal cells; biological pathways; dna; biochemical 
reaction kinetics. 

106135 Molecular Mechanisms of the Epithelial Transport of 
Toxic Metal Ions Particularly Mercury, Cadmium, Lead, Arsenic, and 
Zinc. Wasserman, R.H. (New York State Coll. of Veterinary Medi- 
cine, 717 VRT, Ithaca, NY, 14853). Project number: 007052. Con- 
tract: E(11-1)-2792. Supported by: Department of Energy, Washing- 
ton; D C  (USA).. Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Cadmium pollution, primarily a result of industrial processes, 
is currently the subject of increasing environmental concern. The 
ingestion of high levels of cadmium in humans has recently been 
associated with cases of bone, kidney and intestinal disorders which, 
in turn, have been linked to toxic effects of cadmium on vitamin D 
and calcium metabolism. Investigations were done that were de- 
signed to describe the mode of intestinal transport of cadmium, as 
well as its known toxicity. Dietary cadmium administration has been 
shown to exert a profound toxic effect on the intestinal absorption of 
calcium and a number of parameters associated therewith, including 
several intestinal enzyme systems. In addition to this direct effect on 
calcium absorption, cadmium inhibits the ability of experimental 
animals to respond to vitamin D and vitamin D metabolites. Brief 
exposure of the intestine to moderate and high levels of cadmium 
results in considerable structural alteration, in spite of the fact that 
little cadmium is actually absorbed. The prolonged retention time of 
cadmium in intestinal tissue undoubtedly contributes to its toxicity. 
These studies show that one of the primary toxic effects of cadmium 
is at the intestinal level. More recent studies were concerned with . 
the effects of zinc on cadmium metabolism and on the metabolism of 
zinc per se. .Also investigations on the metabolism of arsenate ab- 
sorption have been accomplished. 
Keywords: metals; cadmium; ingestion; human populations; toxicity; 
vitamin d; calcium; metabolism; diet; zinc; synergism; arsenates; 
intestinal absorption; inhibition. 

106136 Study of Influence of Hormones on Transport of Cations 
into and out of Bone. Talmage, R. (Univ. of North Carolina, Chapel 
Hill, NC, 27514). Project number: 006071. Supported by: Department 
of Energy, Washington, DC (USA). Office of Health and Environ- 
mental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This application is to study the control of ion entry and 
removal from bone. Calcium control is the central theme. This ion is 
essential for normal functioning of soft tissue and is central to the 
metabolism of bone. Our thesis is that rapid calcium fluxes into and 
out of bone are in actuality fluxes between two fluid compartments, 
the ECF and bone fluid. It is our postulate that plasma calcium 
concentrations are controlled by metabolic control of only the efflux 
of this ion from bone. In the coming year, we plan to compare 45Ca 
fluxes with those of 85Sr, when both nuclides are given 1 to 10 hours 
prior to hormone treatment. If calcium is moved intracellularly by 
metabolic processes, strontium should also be moved. But there 
should be a discrimination factor. We also plan to renew our use of 
EHOP as a second method for distinguishing between metabolic and 
physico-chemical processes. A third project will entail the use of 
metabolic inhibitors. The first will be actinonyocin D to extend 
observations made 12 years ago. At that time it was noted that this 
antibiotic in a few hours produced changes in plasma 45Ca which 
could not be explained. We hope we will now be able to explain the 
results. 
Keywords: hormones; bone cells; calcium; metabolism; calcium 45; 
strontium 85; inhibition; biological models. 

106137 Radiation Biophysical Study of Biological Molecules. 
Fluke, D.J. (Duke Univ., Durham, NC, 27706). Project number: 
006174. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE: 

- 

Related energy source: nuclear fission(50); solar(50) R and D catego- 
ries: Biological effects of ollutants in experimental systems. 

The objective of tRis work is to understand how ionizing and 
excitational radiations damage or alter living cells and the molecules 
and active principles characteristic of living processes. The various 
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manifestatipns of error-prone repair (ERPR), and their degree of 
overlap, constitute the major current background, including uv- 
induced resistance to ionizing radiation, induction of lysogenic 
phage, and uv mutagenesis, among others. The operation of various 
host cell repair systems, differentiated by available mutant strains, 
can reveal some distinctions between ionizing and excitational radi- 
ation damage in bacteriophage. Ultraviolet action spectroscopy is a 
principal procedure, together with comparisons of induction curves 
for the various cell processes and ERPR manifestations studied, in 
the light of the various genetically differentiated bacterial cell strains 
available. Test ohjects of the study include a number of strains of E. 
coli and related bacteriophages. 
Keywords: ionizing radiations; ultraviolet radiation; irradiation; es- 
cherichia coli; bacteriophages; genetic radiation effects; mutations; 
radioinduction; biological repair; host-cell reactivation; errors; muta- 
genesis; molecular biology. 

106138 Mechanisms of Recombination and Function of DNA in 
Bacteria. Guild, W.R. (Duke Univ., Durham, NC, 27706). Project 
number: 006175. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. - -- 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Mechanisms of gene transfer and recombination in pneumo- 
coccus are being investigated. T o  have other genetic tools for 
comparison to transformation, heretofore the only gene transfer 
assay in pneumococcus, recently discovered phages are also being 
studied. At this time, we are examining the effects of various 
mutations of the recipient cells on transformation, transfection, 
phage recombination, a gene transfer process resembling tranduction 
in some properties, and on the sensitivities of the cells themselves 
and of the above processes to radiation and other agents. In related 
work the process of intragenic recombination between closely 
spaced mutations is being characterized in terms of its dependence 
on the length of intracellular donor DNA strands and on the 
presence of dimers in the donor DNA. 
Keywords: pneumococcus; gene recombination; dna replication; bio- 
logical radiation effects; genetics; biochemistry. 

106139 Research Program in Molecular Biophysics. Kasha, M. 
(Florida State Univ., Tallahassee, FL, 32306). Project number: 
006179. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
nnF. - --. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The Institute of Molecular Biophysics at the Florida State 
University represents an interdisciplinary research program which 
focuses on the study of the role of basic physical properties of 
molcculnr systems in determining binlogical functions. A major 
purpose is to gain undcrstanding of underlying mechanisms of 
energy transformation and utilization at t1:e molecular level in bio- 
logical systems. The program is supported by nine faculty members 
whose research falls roughly into the following three areas: (1) 
molecular physics (Michael Kasha, Leo Mandelkern and William 
Rhodes) which is concerned primarily with physical properties of 
biomolecules and underlying physical mechanisms; (2) molecular 
biology (J. Herbert Taylor, Randolph Rill and Siwo de Kloet) 
which deals with structures, properties and mechanisms involving 
RNA, DNA, nucleoproteins, chromosomes and other aspects of 
molecular genetics; and (3) radiation and photobiology (T.P. Wil- 
liams, Kurt Hofer and Peter Hohann) which is concerned with the 
role of light and effects of higher energy radiation in biological 
processes such as vision, photosynthesis, and radiation damage. 
Keywords: molecular biology; research programs; florida; biophysics; 
molecular structure; radiobiology. 

106140 Support for 44th Symposium, Cold Spring Harbor Labora- 
tory. Watson, J.D. (Cold Spring Harbor Lab. of Quantitative Biol- 
ogy, Cold Spring Harbor, ME). Project number: 006518. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The Cold Spring Harbor Symposium is held each summer on 
biological topics that seem ready for general scrutiny and review. 
This year the 43rd Symposium will be held and the topic will be 
DNA: Replication and Recombination. As in past symposia, a list of 
speakers has been put together but the actual program will not be 
put together until just before the meeting. This enables each speaker 
to choose his material and revise it as late as possible. Replication 
and repair of DNA are major items in the Genetics Section of the 
General Life Sciences Program. Radiation and many chemicals 
interfere with DNA replication. Cells that turn over rapidly, e.g., 
hematopoietic and gonadal, are frequent targets of pollutants because 
of interference with replication. Understanding repair has been an 
important part of our program because it will tell us about the 

resiliency of cells to environmental pollutants. The speakers' list 
contains several of our contractors. 
Keywords: dna replication; gene recombination; meetings; biological 
repair; dna. 

106141 Development of New Techniques of Using Radiation in the 
Genetic Improvement of Warm Senson Gdses .  Burton, G.W. (Univ. 
of Georgia, Athens, GA, 30602). Project number: 006190. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

" We propose to: (1) study the use of radiation and mutagens to 
alter the protein quantity and quality in pearl millet grain; (2) 
continue to assess the economic value of mutants created by irradiat- 
ing sterile triploid turf bermudagrasses; (3) study techniques of using 
irradiation to increase the winterhardiness of sterile coastcross-1 
bermudagrass; (4) study the degree of heterosis that may result from 
crossing specific irradiation induced mutants with the normal inbred; 
(5) continue to study the economic value or irradiation induced 
mutants in pearl millet; (6) study techniques of using irradiation to 
induce resistance to the devastating rust disease caused by Puccinia 
substriata var indica that appeared for the first time in the summer of 
1972 (assuming the disease recurs); (7) evaluate the use of mutagens 
to produce cytoplasmic male sterility; (8) continue our cytogenetic 
studies on the products of irradiation breeding; and (9) evaluate the 
use of radiation to control reproductive behavior in plants. IAEA 
will analyze samples for protein. Standard agronomic procedures 
will be used to assess the economic value of promising mutants. 
Regular cytogenetic techniques will be used to study the inheritance 
and linkage relationship of radiation induced mutants. 
Keywords: ionizing radiations; mutagens; irradiation; millet; grass; 
genetic radiation effects; mutations; radioinduction; plant breeding; 
disease resistance; economics; reproduction; biological radiation ef- 
fects; mutagenesis. 

106142 Nucleic Acid and Protein Metabolism During Seed Em- 
bryogenesis. Dure, L.S. (Univ. of Georgia, Athens, GA, 30602). 
Project number: 006192. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives are: (1) to isolate mRNA for cotton seed 
storage proteins; (2) to synthesize cDNA to mRNA; and (3) to 
measure concentration of storage protein mRNA during cotyledon 
development. The methodology exists for isolation of specific 
mRNA, and for synthesis of cDNA to mRNA. The procedure 
includes attempts to purify storage protein, prepare antibodies to its 
subunits, prepare mRNA for the subunits by double 
immunoprecipitation from polysomes, prepare cDNA with reverse 
trsnscriptase, and carry out cDNA:RNA hybridization and 
cDNA:DNA rcnssociatibn. 
Keywords: cotton plants; seeds; ontogenesis; dna; rna; proteins; me- 
tabolism; hybridization; biosynthesis; biochemistry. 

106143 Relationship at DNA Repair Processes to Mutagenesis and 
Carcinogenesis in Mammalian Cells. Evans, H. (Case Western Re- 
serve Univ., Cleveland, OH). Project number: 007606. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

An important issue in carcinogenesis and mutagenesis is ad- 
dressed: whether post-replication repair of DNA (error-prone 
repair) is the molecular event for initiation of carciongenesis and for 
induction of gene mutations. It is proposed to get at.this problem by 
a novel mutagenization and selection technique using infection with 
damaged cytocidal viruses which can be reactivated only if cells 
have active repair systems. Thus, one can select repair deficient 
mutants. The efficiency of the process is not known. The investiga- 
tors cite the body of literature which indicates that this is an efficient 
selection method in microbial systems (E. coli and Bacillus subtilis). 
The authors have chosen a mouse cell line 03HlOTON1/2 which is 
widely used for cell transformation studies. The mutant marker for 
first analysis will be for ouabain-resistant cells. The cytocidal virus 
chosen is the polyoma virus which is efficient as far as infection of 
these mammalian cells. 
Keywords: cell cultures; mice; mutagenesis; carcinogenesis; polyoma 
virus; dna; biological repair. 

106144 Regulation of Nucleic Acid and Protein Synthesis: a Back- 
ground Study Related to the Biological Effects of Radiation. Zamec- 
nick. (Massachusetts General Hospital, Boston, MA). Project 
number: 006708. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 
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This roposed program is an effort to uncover regulators of 
protein syntResis in living systems. It is hoped that a deeper under- 
standing of the mechanisms by which such regulation is acconi- 
plished in normal cells will lead to a better perception of the 
aberrations which lead to the deficient protein synthesis associated 
with radiation damage, and the excessive protein synthesis of neopla- 
sia. A particular dinucleotide (AP4A) has been discovered which is 
associated with rapid cell growth, and an effort is being made to 
define its function. A triadecamer deoxynucleotide has also been 
synthesized which may inhibit oncogenic viral replication. 
Keywords: nucleic acids; proteins; biosynthesis; nucleotides; neo- 
plaqms; viruses. 

106145 Development of New Fluorescent Markers for Chromo- 
some Study. Tsou, K.C. (Univ. of Pennsylvania Hospital, 3400 
Spruce Street, Philadelphia, PA, 19104). Project number: 007448. 
Contract: EE-77-S-02-4330. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The project objective is to develop new markers for chromo- 
somes that can be used for monitoring genetic damage due to 
environmental factors. The approach includes the synthesis of flu- 
orescent markers that can interact with DNA in different manners. 
Synthesis of a new series of acridine analogs has been done and their 
structure--DNA interaction studied. 
Keywords: chromosomes; dna; biosynthesis; fluorescence; biological 
indicators; genetic effects; tracer techniques; dyes; acridines; optical 
~rooerties: genes: mutaaenesis. 

highly unsaturated fatty acids of the membrane lipids. The oxidation 
products (chiefly aldehydes), in turn, attack amino groups on the 
visual pigment protein, opsin, and render it unable to properly 
regenerate visud pigment. Two measurements of the severity of 
photodynamic damage will be made: lipofusin fluorescence in recep- 
tors will be determined and the rate and extent of pigment regenera- 
tion will be ascertained. A pro ress report is included and prelimi- 
nary results on the two assays ofdamage are given. 
Keywords: visible radiation; chronic exposure; rats; biological effects; 
retina; pigments; oxidation; carboxylic acids; photochemical reac- 
tions. 

106149 Cell Surface Sugars and Cell-Cell Adhesion. Rando, R. 
(Harvard Univ., Boston, MA). Project number: 008262. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

T o  stud,y the topological distribution requriement of cell 
surface sugars 'engaged in adhesive behavior, we will study the 
Concanavilin A induced agglutination of bovine erythrocytes modi- 
fied by the above techniques as a model system. Bovine erythrocytes 
are not normally agglutinable by Con-A, but can be rendered so by 
the addition of alpha-D-mannose residues to the cell surface. We 
desire to study the topological differences between those mannose 
residues that allow for Con-A induced agglutination and those that 
don't. T o  get at the notion of sugar structures as specific codons we 
will incorporate defined cell surface sugars to cells that normally 
undergo homotypic adhesive behavior such as L-Ctransformed skel- 
etal muscle cells, liver cells, and fat cells and determine whether or . . , -  , - 
not heterotypic cell-cell adhesion will occur. Finally, certain cell 

. 106146 Effect of Mutagenic Agents on the Initiation of DNA lines, such as Ricin I1 resistant BHK cells and human fibroblast 
Replication in Mammalian Cells. Taylor, J.H. (Florida State Univ., W138 cells, which have had their cell surface sugars content low- 
Tallahassee, FL, 32306). Project number: 007780. Contract: EP-78-s- ered, also show lowered homotypic celltell and substratum adhe- 
05-5854. Supported by: Department of Energy, Washington, D C  siveness in addition to, in the case of W138, increasing their rate of 
(USA). - --  Office of Health and Environmental Research. Funding: DNA synthesis. We will attempt to restore the wild phenotypes by 
DOE. 
Related energy source: Coal(25); oil and gas(25); nuclear fission(25); 
solar(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

The objective of the project is to test the ability of mamma- 
lian cells to react and recover from exposure to ionizing radiations, 
ultraviolet light, alkylating mutagens, and DNA crosslinking agents. 
Mammalian cells in culture which can be highly synchronized with 
respect to the cell division cycle are exposed to the above agents for 
short periods and techniques are developed to measure quantitative- 
ly the effect on the cell's ability to initiate DNA replication. Effects 
from three agents have been shown. An antibiotic (Actinomycin D), 
a drug (bromodeoxyuridine), and x rays (250 Kvp) were all shown to 
inhibit initiation under prescribed conditions. 
Keywords: x radiation; irradiation; synchronous cultures; animal 
cells; biological radiation effects; dna replication; inhibition; ultravio- 
let radiation; actinomycin; budr; mutagens; alkylating agents; bio- 
logical effects; biological recovery. 

106147 Services-Securing Investigator Support Information and/or 
Scientific Area Searches. Freeman, M. (Smithsonian Science Infor- 
mation Exchange, Inc., Washington, DC). Project number: 006580. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

Funding is provided for the preparation of Science Informa- 
tion Exchange data sheets. 
Keywords: information needs; information systems; information; man- 
agement. 

106148 Damaging Effects of Visible Light. Williams. (Florida 
State Univ., Tallahassee, FL). Project number: 007807. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(20); oil and gas(20); nuclear fission(20); 
solar(20); hydroelectric(20) R and D categories: Biological effects of 
pollutants in experimental systems. 

When rats are exposed to low intensities of light for extended 
periods of time, they suffer the death of their visual photoreceptors. 
The intensities at which this occurs are all within the range which 
humans experience daily. (Indeed, some are too low for comfortable 
reading.) The following proposal is aimed at elucidating the mecha- 
nisms whereby the damage occurs. Specifically, the proposal consid- 
ers photodynamic oxidation of retinal cells as a possible cause of 
damage and, eventually, death. A brief review of the importance of 
photodynamic action is given and its relationship to visual cells is 
pointed out. It is shown, for example, that the components of visual 
pigments, themselves, are candidates both for producing singlet 
oxygen (a known cellular oxidant) and for becoming damaged. Thus, 
a reasonable (since it is synthesized from known results) scheme is 
proposed as one possibility: retinaldehyde, the visual chromophore, 
sensitizes the production of singlet oxygen which then oxidizes the 

the selective readdition of certain cell surface sugars, thereby corre- 
lating these sugars with the observed physiological effects manifest 
in their absence. 
Keywords: animal cells; biochemistry; cattle; erythrocytes; cytology. 

106150 Study of the Mechanism of Carcinogenesis by Carcinogens 
Which are Negative in the Ames Test. Borek, E. (American Cancer 
Research Center, Lakewood, CO). Project number: 008092. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(25); oil and gas(50); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Some carcinogens which are not mutagens, and therefore are 
negative in thz Ames test, were observed to elevate the progesterone 
levels in the sera of immature chicks. The phenomenon is not 
restricted to the chick as the target animal; in male rats, too, 
progesterone level is highly elevated after the administration of 
ethionine. This is a great advantage because the physiology of 
hormone production is better known in rodents. The tumor promot- 
er phorbol ester also elevates progesterone levels. Since we have 
established that elevation of prpgesterone in target animals is an 
attribute of a class of carcinogens which are negative in the Ames 
test, and that the phenomenon is not restricted to the chick, we plan 
to explore the mechanism of progesterone elevation in the rat. We 
will also continue testing other carcinogens which are negative in 
the Ames test, such as compounds of Be, Cd, Co, Cr, Fr, Pb, Ni, Ti, 
and Zn. 
Keywords: carcinogenesis; biological models; mutagen screening; 
carcinogens; chickens; rats; progesterone; phorbol esters; beryllium; 
cadmium; cobalt; chromium; francium; lead; nickel; titanium; zinc. 

106151 Photobiology and Photochemistry of Ribonucleotides. 
Gordon, M.P. (Univ. of Washington, Seattle, WA). Project number: 
006309. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The effect of ultraviolet light on a small self-replicating RNA . 

molecule, MDV-I, will be studied. The number of cytosine residues 
hydrated per lethal event will be ascertained. Attempts will be made 
to determine if certain sites in the molecule are specifically damaged 
by uv, and these sites will be located since the complete sequence of 
the molecule is known. The nature of the protection against uv of 
encapsulated RNA by TMV protein will be investigated. These 
studies will involve investigations of the possibility of energy trans- 
fer within the RNA chain using fluorescent labeled RNA and 
fluorescent labeled polyribonucleotides. Further studies will be made 
of the combined in vitro and in vivo photorepair of the cyclic double 
stranded DNA from caulifower mosaic virus. This DNA and TMV 
RNA will be used to simultaneously assess the effects of various 
environmental factors on the ability of the local lesion host, Datura 
stramonium L., to photoreactivate DNA and RNA, respectively. 
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Keywords: ultraviolet radiation; biological effects; ma; strand breaks; 
biological repair. . . I 

106152 Dissolved Organic Matter and Lake Metabolism. Wetzel, 
R.G. (Michigan State Univ., East Lansing, MI). Project number: 
006375. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The focus of these continuing investigations is on integrated 
studies of the qualitative and quantitative cycling of particulate and 
dissolved organic carbon in lakes and the mechanisms controlling 
this dynamic cycling in eutrophication. Emphasis is placed on the 
abiotic and biotic sources and fates of dissolved organic matter 
(DOM), the interactions of DOM in inorganic nutrient cycling, and 
the relationship of these mechanisms to nutrient physiology and 
metabolism of phytoplanktonic, sessile algal, macrophytic, and bac- 
terial populations. Experimental evaluation of regulatory mecha- 
nisms of growth and carbon cycling has yielded quantitative insight 
into control interactions among: (1) the microflora of the pelagial 
zone; (2) the littoral photosynthetic producer-decomposer complex; 
and (3) allochthonous inorganic-organic,jhnuxes. Quantification of 
carbon fluxes among these components, their influence on one 
another, and nutrient control mechanisms are fundamental to deter- 
mination of functional rates of eutrophication. 
Keywords: metabolism; lakes; water pollution;.organic compounds; 
eutrophication; mineral cycling; nutrients; aquatic ecosystems; bio- 
logical models. 1''' T' 

106153 Season Climate Prediction. Knox, J. (~zwrence ,Liver- 
inore.Lab., P.O. Box 808, Livermore, CA, 94550). Project number: 
004157. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: general science(100) R 'and D categories: 
Ecological effects of pollutants or hysical disturbances. 

This project provides the funding support for the techni6al 
leadership of the DOE effort in seasonal climate predictions, includ- 
ing the application of existing research based techniques to climate 
predictions suitable for estimating energy demands, tailoring of these 
products to DOE user needs, and seeking new avenues of improve- 
ments in prediction methods for the time scale of 30 days to perhaps 
a year. The goal of this project is to actively involve several 
established groups presently exploring and testing seasonal climate 
prediction methods in providing seasonal forecasts more ~~espoasive 
to'DOE needs than are now available from NOAA. 
Keywords: climates; forecasting; coordinated research programs. 

and the resultant net gains or losses of heat may eventually affect 
regional weather and climate. This.program examines the present 
spatial and temporal variations of haze, in"the eastern half of the 
United States, primarily via measureineiits of atmospheric turbidity, 
krid evaluates changes in heating rates that occur with a view toward 
developing and testing models capable of assessing the effects of 
changcs in thcsc phenomena. 
Keywords: usa; air pollution; environmental iffects; particles; aero- 
sols;~climates; ambient temperature; regional analysis; earth atmos- 
phere; temperature measurement. 

106156 ~adiation Effects of Clouds and Aerosols. Laulainen, N~S. 
(Battelle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 
99352). Project number: 003058. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Pollutant measurements technology. 

This project emphasizes simultaneous measurements of aero- 
sol physical, chemical and radiative properties and of the solar 
radiation field at various levels within the urban planetary boundary 
layer to determine the relative properties of atmospheric, energy- 
related (AER) aerosols, clouds and the interactions between clouds 
and AER aerosols which affect the radiative properties of cloud/ 
aerosol systems. This study expects to use data collected from 
surface and aircraft observations during clear and cloudy days, over 
various surface albedos and for various aerosol loading conditions, 
Keywords: aerosols; physical properties; chemical properties; radiant 
heat transfer; atmospheric chemistry; solar radiation; clouds; albedo. 

106157 Assessment of Current Climate Information Relating to 
Energy Planning. Baer, F. (Univ. of Maryland, College Park, MD, 
20742). Project number: 008237. Contract: 80-EV10235. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The purpose and plan of this project is to assess the current 
status of atmospheric prediction, modeling, data accumulation, and 
analysis in relation to energy planning. This information should 
allow us to advance recommendations regarding future activities in 
these areas and how such efforts will improve energy aplanning. 
Concurrently we will be able to establish the best ways to utilize the 
climatic information now in hand for optimizing present energy 
planning. 
Keywords: climates; data compilation; evaluation; energy policy; 
optimization. 

106154 ' Effects of Energy on Climate. J.B. (Lawrence 106158 Gasifiers in Industry. Gehrs, C.W. (oak Ridge National 
Livermore Lab,, p .0 ,  B~~ 808; ~ i ~ ~ ~ ~ ~ ~ ~ ,  CA, 94550). project ; Lab., Environmental Sciences Division, Oak Ridge, TN, 37830). 
number: 003234. Supported by: Department of Energy, Washingtdn, Project number: 003157. Supported by: Department of Energy. Wash- 
DC (USA). Office of Health and Environmental Research. Funding: ington, DC (USA). Office of Health and ~nvironmental ~esea rch .  
n n ~  Fundine: DOE. 
""L. 

Related cncrgy source: Coal(50); oil and gas(20); oil shale(20); 
solar(l0) R and D categories: Ecological effects of pollutants or 
physical disturbances. 

The potential climatic effects of increasing energy use have 
recently become of increased concern because of growing energy 
usage both in the United States and throughout the world. This 
project deals with evaluating the potential climatic response to such 
energy related effects as: (1) increased atmospheric aerosol loading 
(stratospheric and tropospheric) due to energy generation and 
energy-related activities; (2) surface albedo changes resulting from 
deforestation, oil spills, solar collectors, and resource extraction; and 
(3) atmospheric heating from heat rejection due to large-scale energy 
prduction. 
Keywords: energy consumption; environmental impacts; climates; 
global aspects; aerosols; albedo; thermal pollution. 

. 106155 Regional Haze Effects on Climate. Wesely, M.L. (Ar- 
gonne National Lab., 9700 S. Cass Ave., Argonne, IL, 60439). 
Project number: 003196. Contract: W-31-109-ENG-38. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Pollutant measurements technology. 

Episodes of increased haze occur periodically over large 
poitions of the United States, especially during the summer. While 
the most noticeable,effects are reduced visibility and whitened skies, 
calculations have shown that, due to increased aerosol scattering and 
absorption, the rate at which the atmosphere and the earth are 
heated can be altered substantially by the presence of haze. The 
suspended particulate material in question derives from gases and 
particles emitted from both natural and anthropogenic sources at the 
surfade of the earth. With,the expected greater pollutant emissions, 
due to increased combustion,of fossil fuels, regional-scale episodes of 
increased haze will probably,intensify and occur more frequently; in 
turn, this may cause a changea!n the average solar radiation balance, 

~ela te ienergy source: Coal(100) R arid D categories: Environmental 
effects assessment. 

DOE will (in FY 79) select either Shelby County, TN, or 
Henderson county, KY, for.development of a medium ~ t u  gasifica- 
tion facility that will be operable as early as 1981. An environmental 
monitoring program (EMP) is developed for DOE/ET in each of 
these conceptual contracts. This program is intended to ensure. 
compliance of the specific facilities wih regulations. The EMP is not 
designed to provide data for assessing the potential environmental 
implications of medium Btu gasification technologies in general. This 

is designed to d o  the latter. We wfil (1) ;valuate the 
proposed sites for their usefulness in field related environmental 
actlvltles, (2) design such research, (3) review the environmental 
monitoring program to determine what aspects of research are being 
fulfilled in this program, and (4) implement the salient research not 
covered in the EMP for the successful site. Initially studies will be 
on baseline characterization to allow ecological effects and trans- 
port, transformation, and fate studies when the plant is operating. 
Atmospheric and aqueous emissions will be studied with emphasis on 
aromatic hydrocarbons, nitrogen compounds, and sulfur compounds 
in both media. Particulates, SOX and NOx, will also be studied in.the 
atmospheric component of the program. . 
Keywords: coal gasification plants; synthesis; intermediate btu gas; 
monitoring; environmental impacts; site selection; ecology; gaseous 
wastes; liquid wastes; polycyclic aromatic hydrocarbons; nitrogen 
compounds; sulfur compounds; particles; sulfur dioxide; nitrogen 
dioxide; air pollution; water pollution. 

106159 On the Dynamics of ~ l i k a t e .  Gates, L.W. (Oregon State 
Univ., Climate,. Research Inst., Corvallis, OR, 97331). Project 
number: 007987. Contract: 79-EV10053. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. . 
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A com rehensive research program will be conducted on the 
dynamics of &mate through the coordinated pursuit of six activities: 
(I) research with global atmospheric general circulation models; (2) 
research with global oceanic general circulation models; (3) research 
with coupled general circulation models of the atmosphere-ocean 
system; (4) research with statisticaldynamical climate models; (5) 
supporting research on selected theoretical and computational prob- 
lems; and (6) the assembly and analysis of selected climatic data. 
Emphasis will be given to the simulation of seasonal and interannual 
climatic variability with as efficient models as possible, to the sys- 
tematic analysis and documentation of each model's performance in 
comparison with observed data, and to the study of selected climatic 

F-- in the ocean-atmosphere system. 
eywords: .climates; mathematical models; dynamics; earth atmos- 

phere; seas; data acquisition; data analysis; seasonal variations. 

106160 Dendrochronology of the Bristlecone Pine. Ferguson, 
C.W. (Univ. of Arizona, Lab. of Tree Ring Research, Tucson, AZ, 
85721). Project number: 007871. Contract: EE-78-A-28-3274. S u p  
ported by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100). R and D categories: Pollutant . measurements technology. 

This study seeks to document bristlecone pine chronology 
using dated specimens from the White Mountains of Southwestern 
U.S. and to use dendrometric data and samples to calibrate isotopic 
ratio methodology related to biosphere contribution of C 0 2  in the 
global atmospheric pool. A master bristlecone pine chronology will 
be developed for a 10,000-year time span. Samples of dated wood 
will be made available to other laboratories for calibration of carbon 
isotopic ratio methodologies. 
Keywords: pines; carbon dioxide; global aspects, carbon cycle; iso- 
tope ratio; age estimation; optimization. 

106161 Coordination of Technical Planning for the Department of 
Energy Carbon Dioxide Effects Research Oceanographic Subprogram. 
Ostlund, H.G. (Univ. of Miami, 4600 Rickenbacker Causeway, 
Miami, FL, 33149). Project number: 007869. Contract: 79-EV10020. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The Miami Tritium Laboratory will coordinate the carbon 
dioxide effects research oceanographic subprogram. The coordinator 
will be responsible for interfacing the field and laboratory programs 
involving the ship scheduling and the organization of participants 
from different scientific institutions. 
Keywords: carbon dioxide; enviro~imental effects; oceanography; cli- 
mates; ships. 

106162 Coral Growth Rings and the Temporal History of Nuclear 
14C and 90Sr/Sr in the Surface Ocean. Brocker, W.S. (Columbia 
Univ., Lamont-Doherty, Geological Observatory, Palisades, NY, 
10964). Project number: 0078.68. Contract: 79-EV10041. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

As revealed by the geosecs data in the Atlantic and in the 
Pacific Oceans, the difference of bomb-produced carbon-14 between 
the equatorial zone of upwelling (15 degrees north to 15 degrees 
south) and the adjacent temperate downwelling zones (15 degrees to 
45 degrees) is about fivefold. A numerical model which quantitative- 
ly accounts for these carbon-14 profiles and hydrogen-3 profiles in 
the Pacific Ocean predicts that the carbon-14/carbon for equatorial 
and northern temperate surface waters should begin to diverge from 
one another in the late 1960's and that both the hydrogen-3 and 
strontium-90 content of equatorial surface waters should have de- 
creased by about 17% per year since 1965. T o  verify and to improve 
this upwelling model, we propose to reconstruct the temporal histo- 
ry of bomb carbon-14/carbon and strontium-90/strontium records 
for the equatorial and temperate surface mixed layer of various 
specific regions of the ocean from the growth rings in corals. A plan 
to use density and oxygen-18/oxygen-16 variations to ascertain the 
chronology of growth ring of coral samples over the last few 
decades is also proposed. 
Keywords: atlantic ocean; pacific ocean; surface waters; radioactiv- 
ity; carbon 14; strontium 90; tritium; radiation monitoring; corals; 
animal growth; oxygen 16; oxygen 18; isotope ratio; isotope dating; 
fallout deposits; geographical variations; upwelling; water currents. 

106163 Investigation of the Surface Water pCO2 in the Equatorial 
Pacific Ocean. Takahashi, T .  (Columbia Univ., Lamont-Doherty 
Geological Observatory, Palisades, NY, 10964). Project number: 
007867. Contract: 79-EV10229. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

An investigation of the partial ressure of C 0 2  exerted by the 
equatorial surface water of the ~ a c i i c  Ocean during five selected 
legs of the NORTEX Shuttle Program (16 legs total) between 
Hawaii and Tahiti (scheduled in January 1979 through June 1980) is 
proposed. The major objective for this proposed investigation is to 
determine the seasonal and geographic variability of the CO2 partial 
pressure in the equatorial Pacific surface waters. The results will be 
pertinent to assess the dynamic balance of the CO2 exchange be- 
tween the atmosphere and the oceans, and the fate of fossil fuel C 0 2  
released in the atmosphere. 
Keywords: surface waters; pacific ocean;' equate;; carbon dioxide; 
pressure measurement; seasonal variations; geographical variations. 

106164 Natural Catalysis of CO2/HC03 Reaction in Surface Sea 
Water. Broeker, W. (Columbia Univ., Lamont-Doherty Geological 
Observatory, Palisades, NY, 10964). Project number: 007865. Con- 
tract: 79-EV10242. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The gas exchange rate estimated from GEOSECS surface 
radon data is about 30% lower than that estimated from GEOSECS 
bomb 14C data. As suggested by Berger and Libby (1969) the C 0 2  
exchange might be enhanced by the catalyzing effect of carbonic 
anhydrase leaking from marine organisms. An ex eriment is de- 
signed to directly ascertain the extent of catalysis oAhe CO2 going 
to HC03  reaction in sea water (via carbonic anhydrase or any other 
natural catalyst) by carrying out RN-0-2-CO-2 evasion (or invasion) 
measurements in deck tanks on sea water collected in equatorial 
upwelling areas. Because of their high biological activity these areas 
should show a larger than average effect. As the C 0 2  exchange rate 
in equatorial areas must be known in order to calibrate upwelling 
models based on the distribution of bomb produced 14C,. these 
experiments are essential to the transient tracer program in the 
equatorial ocean. 
Keywords: carbon dioxide; carbonates; seawater; water chemistry; 
chemical reactions; catalysis; carbon cycle; upwelling. 

106165 Successional Forest Stands as Sinks for Atmospberic 
Carbon Dioxide. Gates, D.M. (Univ. of Michigan, Biological Station, 
Ann Arbor, MI, 48109). Project number: 007863. Contract: 79- 
EV10091. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. - 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective o t h ~ s  project 1s to make as precise an evalua- 
tion as possible 'of the rates of carbon dioxide exchange,for the 
successional regrowth forests of Michigan to be followed by an 
evaluation of boreal forests to the north. The approach is to engage 
in a series of field measurements on the properties of the most 
significant forest stand plants growing in Michigan. Measurements 
will be made with the oak-hickory stands of Northern Michigan. 
Species in Northern Michigan will include aspen, birch, cherry, 
beech, maple, oak, whole and red pine, white cedar, spruce, fir and 
hemlock. Particular attention will be given to the aspen stands of 
Northern Michigan since this successional tree species (Populus 
deltoides and P. grandidentata) dominates the cutover lands of very 
large regions. Techniques for measurement of photosynthesis by 
whole leaves will be applied to these plants growing in the field. 
Keywords: forests; carbon dioxide; trees; photosynthesis; revegeta- 
tion; michigan; sinks. 

106166 Studies, Analyses and Technical Support to EV Offices. 
Wisniewski, J. (Mitre Corp., 1820 Dolley Madison Blvd., McLean, 
VA, 22102). Project number: 007860. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

MITRE will assemble and print a status report which will 
serve as a vehicle for presenting highlights of DOE'S Carbon Diox- 
ide and Climate Research Program. MITRE .will expand and update 
the present international survey. This will include: (1) soliciting and 
classifying responses from researchers outside the United States; (2) 
reviewing recent publications to find others working in the field and 
to determine the current state-of-the-art; (3) contacting organizations 
which promote or financially support C 0 2  studies; and (4) compar- 
ing the current international activities with the existing or proposed 
DOE program of research. In addition, MITRE will perform a 
technical assessment of the international projects. MITRE will pre- 
pare briefings and small working documents and perform other 
working tasks as needed. MITRE will survey program analysis 
techniques and will recommend application to the CDCRP Pro- ' 

- .  
gram. I , 

Keywords: carbon dioxide; environmental impacts; climates; research 
programs; planning; us doe; international cooperation; technology 
assessment. 
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106167 Historical C-14 Measurements from the Atlantic and Pa- q106170 Scientific Direction of the DOE COZ Program aod Sup- 
< cific Oceans. Fairhall, A.W. (Univ. of Washington, Dept. of Chemis- .tporting Research. Machta, L.. (NOAA, ,8060.13th Street, Silver 
. try, Seattle, WA, 98195). Project number: 007852. Contract: 79- (:.Spring, MD, 20910). Project number: 008103. Contract: 79EV10103. 

EV10010. Supported by: Department of Energy, Washington, DC !::Supported by: Department of Energy, Washington, D C  (USA). 
(USA). Office of Health and Environmental Research. Funding: .Office of Health and Environmental Research. Funding: DOE. 
DOE. Related energy source: Coal(100) R and D categories: Environmental 
Related energy source: hal (100j  R and D categories: Ecological 
effects of pollutants or  physical disturbances. 

The objective is to evaluate the existing data base relative to 
questioning the role of the ocean in assimilating fossil carbon. The 
approach is to retrieve the 14-C and C 0 2  measurements taken over 
the past 20 years and format the data into a useable hard copy form, 
tabulating it by time, geographic location, and depth. Ancillary 
measurements will include salinity and temperature, which were 
taken at the same time, although many of these data will have to be 
obtained from the log books of the various cruises of which the 14-C 
sampling program was a part. The only laboratory observations that 
need to be finalized are 13-C measurements on approximately 200 
alignots of C 0 2  in breaksea1,tubes. These measurements are neces- 
sary to correct the raw 14-C counting data for fractionation effects. 
Keywords: carbon 14; carbon dioxide; salinity; temperature measure- 
ment; carbon 13; data acquisition; data analysis; fossils; seas; sinks; 
time dependence; depth; isotope separation; carbon cycle; .atlantic 
ocean; pacific ocean; tracer techniques. 

106168 Study of the Abundance of Ckrbon Dioxide in the Atmos- 
phere and its Exchange with Oceans. Keeling, C.D. (Scripps Institu- 
tion of Oceanography, La Jolla, CA, 92093). Project number: 007769. 
Contract: ER-78-A-28-3264. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The objective is to study the content and variability of carbon 
dioxide in the earth's atmosphere and in surface sea water and the 
exchange of carbon dioxide between the atmosphere and the ocean. 
As a WMO central C02  calibration facility, the Scripps Laboratory 
will maintain WMO primary reference gases, provide secondary 
reference gases to national programs, and participate in intercalibra- 
tions between national central laboratories and field stations. The 
Laboratory will also assist the WMO program to measure C 0 2  
worldwide by observing C 0 2  in tropical regions and in the southern 
hemisphere. Observations of the rate of increase in C 0 2  partial 
pressure with total carbon and alkalinity will be made at three to six 
fixed ocean stations. The rate of change of CO2 partial pressure with 
total carbon and alkalinity will also be measured in the laboratory to 
insure correct interpretations of the field data. Detailed model stud- 
ies of the time dependent global carbon cycle will be made to 
improve on predictions of the fraction of C 0 2  from combustion 
which will accumulate in the air during the next several thousand 
years, and the long-range climatic and environmental impact of this 
accumulation. 
Keywords: carbon dioxide; earth atmosphere; seas; tropical regions; 
carbon cycle; mathematical models; environmental impacts; global 
aspects; monitoring; climates; chemical reactions; spatial distribution; 
surface air. 

106169 Atmospheric CO2 Abundance: An Archival Study of Spec- 
troscopic Data. Stokes, G.M. (Battelle Pacific Northwest Labs., 
Richland, WA, 99352). Project number: 003064. Contract: EY-76-C- 
06-1830. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. . 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The purpose of the proposed research is to determine a pre- 
industrial value of the atmospheric carbon dioxide abundance that is 
of sufficient quality to serve as a test of global models of the carbon 
cycle. The proposed determination of a pre-industrial CO2 ebun- 
dance will be based on a hitherto unexpected source of data, the 
measurements of the near-infrared solar spectrum that have been 
accumulated since the mid-1890's for astronomical purposes. Since a 
spectroscopic program of this kind has not been previously attempt- 
ed, a special approach to the problem is required, which entails two 
related projects. The first is an analysis of new spectroscopic data to 
be accumulated with the Fourier transform spectrometer (FTS) of 
the Kitt Peak National Observatory (KPNO). This analysis will 

'enable a detailed identification of possible sources of systematic error 
that may arise in the study of data which were not specifically 
collected for the determination of telluric abundances. The second is 
the identification and evaluation of archival solar spectra that may 
be suitable for this study and their analysis. In general this analysis 

. will proceed in a reverse historical order, working back toward the 
spectra of S.P. Langley accumulated in the 1980's. 
Keywords: carbon dioxide; ,earth atmosphere; carbon cycle; math- 
ematical models; infrared spectra; near infrared radiation; solar radi- 
ation; abundance. 

. . 
* .  effects assessment. - The objective is to provide scientific direction of the DOE 

C 0 2  program, particularly in the area of the carbon cycle research 
and climate modelling. The approach is to: (1) advise DOE on the 

.:relevance, program priorities, and other scientific characteristics of 
proposal received by DOE; (2) conduct site,visits, attend meetings, 
evaluate accomplishments, propose program modifications, and per- 
form such other scientific management tasks as may be needed; (3) 
contact scientific institutions and organizations to encourage propos- 
als as may be required to insure a comprehensive program; (4) 

'. conduct such studles and research as may be needed and can be 
undertaken to support the first three tasks; (5) maintain technical 
liaison with the U.S. Climate Program Office and the relevant 
research at the U.S. government agencies; and (6) report periodically 
to the DOE as required on the work of the group and other 
technical items of significance to the DOE. 
Keywords: carbon dioxide; carbon cycle; climates; mathematical 
models; management; research programs; information needs; us doe; 
greenhouse effect. 

106171 Gases in Sea Ice. Kelley, J.J. (Univ. of Alaska, Naval 
Arctic Research Lab., Barron, AK, 99723). Project number: 008091. 
Contract: 79-EV10217. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: CoaI(100) R and D categories: ~nvironmental 
effects assessment. 

The objective is to investigate the composition and transport 
of gases in sea ice. The approach is to: (1) prepare reports and 
journal contributions on existing data collected previously; (2) obtain 
support data from the Far North Station FRAM 1 in the spring; (3) 
obtain much needed long-term data on gases in sea ice, particularly 
over a summer season; (4) commence observations on the dynamics 
and distribution of hydrogen in sea water - a technique has been 
developed and is ready for field tests; and (5) concentrate on rates of 
exchange of gases, particularly C 0 2  which will yield insight on 
whether the release of this gas from the polar ice is important to 
climate modification and the global C 0 2  budget in general. 
Keywords: carbon dioxide; arctic ocean; ice; data compilation; cli- 
mates; gases; chemical compositiun. 

106172 International Meeting on Dendro-Isotopic Research. 
Broecker, W.S. (Columbia Univ., Lamont-Doherty Geological Ob- 
servatory, Palisades, NY, 10964). Project number: 008087. Contract: 
79-EV10037. Supported by: Department of Energy, Washington, DC 
(IJSA). Office of Health and Environmental Research. Funding: 
nnF. - 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objective is to operate a conference on the isotopes of C, 
0 ,  and H in tree rings. The conference will offer a means of sorting 
out promising from unpromising lines of attack and will provide a 
preliminary assessment of the utility of several methods of obtaining 
paleoclimatic and paleobiomass information from isotopic records in 
trees. It will consist of a three-day meeting designed to bring 
together the people involved in the isotope work with people 
knowledgeable in the area of tree physiology and dendrochrono- 
logy. This meeting,' to be held 23--25 May 1979, would be the first 
international meeting concentrating on this area of research. 
Keywords: meetings; carbon isotopes; oxygen isotopes; hydrogen 
isotopes; isotope dating; climates; trees; carbon cycle; carbon diox- 
ide; paleontology. 

106173 Problem Definition and Feasibility Workshops Terrestrial 
Biosphere Subcomponents on the Global CO-2 Balance. Loucks, 0 .  
(Butler Univ., Inst. of Ecology, Indianapolis, IN, 46208). Project 
number: 008085. Contract: 79-EV10040. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

An in-depth analysis for three areas of program development 
in terrestrial biospheric components of the global carbon dioxide 
balance will be conducted. Three topics will be approached: (1) the 
potential contribution of cultivated or drained organic soils; (2) the 
'contribution of eutrophication in freshwater systems to the CO-2 
balance; and (3) the potential for temperate zone forests to have 
served as a CO-2 sink since their devastation in the late 19th century. 
The Institute will use its consortium relationships to convene recog- 
nized specialists in each of the above areas for the purpose of 
developing an explicit action plan which will identify the most 
feasible research approaches and the timing required for thorough 
analysis of these topics. 
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Keywords: feasibility studies; carbon dioxide; biosphere; terrestrial 
ecosystems; global aspects; ecological concentration. 

106174 Large-Scale Deliberate Tracer Releases in the Oceanic 
Thermocline. Broecker, W.S. (Columbia Univ., Lamont-Doherty 
Geological Observatory, Palisades, NY, 10964). Project number: 
008083. Contract: 79-EV10038. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental effects assessment. 

Conventional oceanographic observations including fallout 
tracers cannot distinguish between the roles of isopycnal and vertical 
mixing. If we are to answer the question regarding their relative 
.importance, we will have to conduct purposeful tracer experiments. 
As such experiments will be expensive and politically controversial, 
careful pre-planning will have to be done before they are seriously 
proposed. The technical, environment, and political aspects of such 
experiments will be investigated. 
Keywords: tracer techniques; carbon dioxide; seas; technology assess- 
ment; political asgects; environmental impacts; oceanography; 
mixing. 

106175 Modeling Ecosystem Impacts of Climatic Change from 
Energy Development and Use. Cooper, C.F. (San Diego State Univ., 
San Diego, CA, 92182). Project number: 008080. Contract: 79- 
EV10039. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE - 
Related energy source: Coal(100) R and D categories: Environmental 
etl'ects assessment. 

An assessment and evaluation will be made of theories and 
techniques for predicting ecological effects of climatic change result- 
ing from accelerated energy development. Emphasis will be on the 
influence of climate on primary and secondary productivity and on 
the structure and distribution of ecosystems. The research is expect- 
ed to lead to an improved ability to predict ecological consequences 
of climatic change. Emphasis will be on simulation and statistical 
models, field and laboratory observation and experimentation, and 
paleoecological studies. Particular attention will be given to the level 
of aggregation in ecosystem-climate models and to the potential role 
of satellite observations. The principal product of the research will 
be a carefully documented monograph on modeling ecosystem- 
climate relationships. 
Keywords: climates; environmental impacts; energy source develop- 
ment; modifications; energy consumption; mathematical models. 

106176 Support of International Research Activities on the Global 
Carbon Cycle. White, G.F. (Univ. of Colorado, Boulder, CO, 80309). 
Project number: 008059. Contract: 79EV10022. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The objective of this project is to advance international 
cooperation in assessing possible changes in the global carbon 
budget. The approach of this project is (1) to convene an internation- 
al conference on the role of terrestrial vegetation in the global 
carbon cycle on methods for appraising changes; (2) to conduct an 
international workshop on global carbon cycle modeling; and (3) to 
undertake a project on the biogeochemical cycles (a scope study of 
global carbon). 
Keywords: carbon cycle; global aspects; international cooperation; 
meetings; plants; mathematical models; biogeochemistry; carbon 
dioxide; climates; research programs. 

106177 AAAS-DOE Workshop on Environmental and Societal 
Impacts of a Possible COZ-Induced Climate Change. Burns, D. 
(American Association for the Advancement of Science, 1776 Mas- 
sachusetts Ave. NW, Washington, , DC, 20036). Project number: 
008057. Contract: 79-EV10019. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objective of this project is to convene a workshop to 
examine the effects on the environment of possible CO2-induced 
climate change, and the social, economic and political consequences 
of this type of environmental change. The approach to this project is 
to hold the workshop on April 2--6, 1979, which will enable the 

tration, Boulder, CO, 80302). Project number: 007990. Contract: 79- 
EV10056. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Enirironmental Research. Funding: 
DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The National Oceanic and Atmospheric Administration 
(funded in FY78 by DOE) initiated a five year C 0 2  measurement 
program at some 10 to 15 new stations worldwide. The program 
collects air in flasks which are sent to a central laboratory in 
Boulder, Colorado, for analysis by an existing NOAA facility. The 
stations are located in very clean air locations; special instructions 
are sent to the locations to guide observers in their procedure for 
exposing the flasks. The NOAA is gradually upgrading its Boulder 
facility to accommodate the increased number of flask samples. 
Keywords: carbon dioxide; earth atmosphere; monitoring; sampling; , 

surface air; global aspects. 

106179 Sociopolitical Impacts of CO2 Buildup in the Atmosphere 
Due to Fossil Fuel ,Combustion. Markley, O.W. (2700 Bay Area 
Blvd., Houston, TX, 77058). Project number: 007980. Contract: 79- 
EV10021. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: Coal(100) R and D catcgorics: Pollutant 
monitoring. 

The objective is to identify major sociopolitical impacts asso- 
ciated with the long term of atmospheric C02  and with extensive 
curtailment of fossil fuel exploitation rates. A high demand case was 
selected (4.5% average growth rate in fossil fuel use). Coincident 
levels of C 0 2  were predicted. Interrelations among phenomenon 
associated with predicted effects of C 0 2  are qualitatively described. 
Physical effects related to increased CO2 are modeled and related to 
environmental and social consequences. 
Keywords: carbon dioxide; earth atmosphere; surface air; fossil fuels; 
combustion products; social impact; political aspects; climates; fore- 
casting; mathematical models; greenhouse effect. 

106180 Global Temperature Patterns 6000 Years Ago. Webb, T. 
(Brown Univ., Dept. of Geological Science, Providence, RI, 02912). 
Project number: 007874. Contract: 79-EV10097. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The objective is to construct a map of global temperature 
patterns during the period 6000 to 7000 B.P. from pollen data on 
land and from marine plankton data in the oceans. When this is 
complete, a globally-averaged estimate of the atmospheric tempera- 
ture during this period will be calculated. This information will 
supply a data base for checking model-simulations of future climates 
and will complement the work of the Climate Research Unit at 
Norwich, England, in time periods within the past 3000 years. This 
project will involve work on Marine Data, on Southern and Eastern 
European Pollen Data, on African and Tropical Pollen Data, and on 
Canadian Pollen Data. For the global mapping, this work will be 
tied to ongoing work on Eastern North America and the Soviet 
Union and in Northwestern Europe. 
Keywords: climates; earth planet; ambient temperature; mapping; 
pollen; plankton; age estimation. - 
106181 Gcogrnphical Patterns of Climatic Change Over Recent 
Milennia. Wigley, T.M.L. (Univ. of East Anglia, School of Environ- 
mental Science, Norwich, England NR47TJ). Project number: 
007873. Contract: 79-EV10098. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Environmental . . 
effects assessment. 

- 

The objectives are to investigate the climate of the Little Ice 
Age in more detail on a hemispheric and possibly global scale; to 
examine the changes in climate which led into and out of this unique 
period; and to cxami~~e llte period in relation to the two earlier cold 
periods. The approach will be comprised of: (1) a long time scale 
study, largely a consolidation of the previous project, Geographical 
Patterns of Climatic Change: 1000 BC--1700 AD; (2) a more detailed 
study of the Little Ice Age; and (3) an integration of studies with 
parallel pollen work, Lake Sediment Studies and Tree-Ring Analy- 
sts. 
Keywords: climates; earth planet; age estimation; pollen; sediments; 

workshop to draw in the ideas and papers presented at the World lakes. 
Climate Conference in Geneva, February 12--23, 1979. The work- 
shop will take place in the Washington, DC, area. 106182 Improvements to the 14-C Measurement Facility. Ostlund, 
Keywords: carbon dioxide: climates: environmental imoacts: meet- H.G. (Univ. of Miami, 4600 Rickenbacker Causeway, Miami, FL, 
inis; social impact; econo~ ic  impadt; political aspects;'fore&asting; 33149). Project number: 008286. Contract: 79-EV10303. Supported 
variations: ereenhouse effect. by: Department of Energy, Washington, DC (USA). Office of , - ~ - 

Health and EnvironmentalResearch. Funding: DOE. 
106178 Expansion of Global Atmospheric Monitoring of Carbon Related energy source: Coal(80); nuclear fission(20) R and D catego- 
Dioxide. Hanson, K.J. (National Oceanic and Atmospheric Adminis: ries: Pollutant measurements technology. 



m , 

DEPARTMENT 

This project will replace outdated electronic instrumentation 
for 14-C measurements, improve the power system, and acquire 
modem electronic diagnostic tools at the Miami Tritium Laboratory. 
Keywords: carbon 14; radiation monitoring; measuring instruments; 
seas. 

106183 Kr-85 Measurement Facility. Broecker, W.S. (Columbia 
Univ., Lamont-Doherty Geological Observatory, Palisades, NY, 
10964). Project number: 008285. Contract: 79-EV10302. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(80); nuclear fission(20) R ~d D catego- 
ries: Pollutant measurements technology. 

The purpose of this program is to develop a facility for 
measuring Kr85 in sea water samples. To  do this we must improve 
the conventional water samplers, develop a means of isolating the 
Kr, Ar, N2 fraction at sea, develop a means to purify the Ar-Kr 
fraction in the laboratory, and develop means to measure the Kr 
yield (isotope dilution and the Kr85 activity low level counting). 
The measurement is needed in connection with analog models de- 
signed to estimate the uptake of fossil fuel C 0 2  at high latitudes. 
Keywords: seawater; krypton 85; quantity ratio; samplers; fossil fuels; 
carbon dioxide; modifications. 

106184 Construction of a 3H-3He Facility. Jenkins, W.J. (Woods 
Hole Oceanographic Institution, Dept. of Chemistry, Woods Hole, 
MA, 02543). Project number: 008283. Contract: 79EV10301. Support- 
ed by: Department of Energy, Washington, D C  (USA). Offiye of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R G d  D categories: 
Pollutant characterization and analysis. 

The approach will be to build a new mass spectrometer for 
3H and 3He analysis. A number of improvements over existing 
instruments are envisaged, which will result in increased sensitivity 
and linearity, reduced hydrogen background and reduced helium 
blanks. These would be accomplished by several modifications to the 
source, flight tube, analyzer magnet, detectors, and sample delivery 
system. Calculations indicate that the ultimate accuracies may be 
improved as much as two-fold by these improvements. 
Keywords: tritium; helium 3; mass spectroscopy; 'mass spectrometers; 
design; accuracy. 

106185 Development of Standards for Measurement of Atmospher- 
ic Carbon Dioxide. Hughes, E.E. (National Bureau of Standards, 
Washington, DC, 20234). Project number: 008257. Contract: 79- 
EV10271. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE. - 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This project concerns the production and certification of a 
Standard Reference Material (SRM) consisting of three concentra- 
tions of carbon dioxide in air at atmospheric levels. These standards 
would be certified to better than 0.1% relative (+- .03 parts per 
million by mole) and would serve in the future as standards for 
measurement of carbon dioxide in the atmosphere. These standards 
are intended to compliment those already existing, prepared by Dr. 
Dave Keeling of Scripps Institute of Oceanography, and to offer 
measurement continuity to C 0 2  monitoring programs. 
Keywords: carbon dioxide; earth atmosphere; surface air; standards; 
aerosol monitoring. 

106186 Carbon Dioxide ~easurements  in the Equatorial Pacific. 
Weiss, R.F. (Scripps Institution of Oceanography, La Jolla, CA, 
92093). Project number: 008236. Contract: 79-EV10228. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

This proposal requests support for continuous shipboard mea- 
surement of the concentration of carbon dioxide in marine air and its 
partial pressure in the surface ocean water of the central tropical 
Pacific. This research represents a major portion of a cooperative 
effort by several laboratories to study the exchange of carbon 
dioxide between the atmosphere and the sea during the upcoming 
NORPAX Equatorial Experiment. The measurements proposed here 
will be made by a new gas chromatographic technique which 
provides exceptionally accurate analyses of carbon dioxide in small 
samples. In addition, the instrument will determine concentrations of 
nitrous oxide and methane in the same samples. 
Keywords: carbon dioxide; pacific ocean; tropical regions; surface 
air; monitoring; gas chromatography; nitrogen oxides; methane; spa- 
tial distribution; carbon cycle. 

106187 Symposium on , ~ u d g e t  and Cycles of Trace cases and 
Aerosols in the Atmosphere. Martell, E.A. (Commission on Atmos- 
pheric Chemistry and Global Pollution, Boulder, CO, 80303). Proj- 
ect number: 008235. Contract: 79-EV10219. Supported by: Depart- 

I. 

ment of Energy, Washington, D C  (USA). Officegof Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and 'D categories: Pollutant 
measurements technology. 
, . The Commission on Atmospheric Chemistry and Global Pol- 
lution will organize and conduct a Symposium on the Budget and 
Cycles of Trace Gases and Aerosols in the Atmosphere to be held at 
the University of Colorado, Boulder, August 12--18, 1979. The 
symposium will deal with gases of geophysical significance such as 
CO2, NOx, fluorocarbons, etc. 
Keywords: atmospheric chemistry; global aspects; aerosols; meetings; 
air pollution; trace amounts; gases. 

106188 Consequences of Hypothetical World Climate Change Pro- 
duced by Increased Atmospheric Carbon Dioxide. Roberts, W.O. 
(Aspen Inst. for Humanistic Studies, 1919 14th St., Boulder, CO, 
80302). Project number: 008 176. Contract: 79-EV 1028 1. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

Many research groups are at work on the important long- 
term task of understanding the effects of atmospheric carbon dioxide 
on world climate. Most experts expect that the carbon dioxide 
increase will continue, and that therefore a global climate warming 
will occur within 25 to 50 years, with attendant strong regional 
climate alterations. Few groups are examining the social, economic, 
geopolitical and ethical issues to be faced if the continued develop- 
ment of human societies produces this large environmental impact. 
This proposal describes a one-year preliminary analysis of the effects 
of carbon dioxide on human societies and human choices, with the 
objective of identifying participants, problems, methodologies and 
timetables for a longer, cooperative, sustained effort to discover how 
to meet this urgent environmental problem in ways that minimize 
any adverse effects. The proposal derives from discussions at a 
week-long planning workshop held at Aspen, 8-14 October 1978. 
Keywords: climates; carbon dioxide; surface air; global aspects; social 
impact; economic impact; environmental impacts; greenhouse effect; 
forecasting. 

106189 Interpretation of Equatorial Hydrographic, Nutrient E l e  
ment and Radioisotope Data. Broecker, W.S. (Columbia Univ., 
Lamont-Doherty Geological Observatory, Palisades, NY, 10964). 
Project number: 008169. Contract: 79-EV10243. Supported by: De- 
partment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(80); nuclear fission(20) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The hydrographicc (temperature and salinity) and nutrient 
element N03, P04, Si02, 02 ,  total C02, alkalinity ...) data from the 
equatorial ocean carry an enormous amount of information with 
regard to the dynamics of mixing in this re ion of the ocean. Also, 
far more inf0,rmation can be extracted from k e  radioisotope data if it 
is interpreted in conjunction with the hydrographic and nutrient 
element data. We propose to exploit this information by making a 
careful study of the high quality GEOSECS and NORPAX data and 
by using, where possible, data obtained on earlier expeditions. The 
objective of this study will be to test and improve the upwelling 
model recently developed for the equatorial Atlantic. As the bomb 
radiocarbon distribution in the Pacific Ocean h a s  the same basic 
characteristics as in the Atlantic, this model can be extended to the 
Pacific. 
Keywords: carbon dioxide; carbon cycle; upwelling; atlantic ocean; 
equator; mathematical models; nitrates; phoiphates~ilicates; oxygen; 
hydrology; radionuclide migration. 

106190 ' Bomb Radiocarbon Sections Along the Hawaii--Tahiti 
Shuttle Track. Stuiver, M. (Univ. of Washington, Depts. of Geologi- 
cal Sciences and Zoology, Seattle, WA, 98195). Project number: 
008166. Contract: 79EV10216. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(80); nuclear fission(20) R and D catego- 
ries: Pollutant measurements technology. 

By taking advantage of the equatorial crossings to be made by 
the Norpax group during 1979, plans are to study the equatorial 
dynamics of the Pacific Ocean. The dynamics of equatorial upwell- 
ing is intimately connected with aspects of modeling of the oceanic 
uptake and distribution of fossil fuel C02. The study will be made by 
measuring the spatial pattern and temporal history of bomb radiocar- 
bon in the equatorial ocean and eastern boundary currents. 
Keywords: pacific ocean; upwelling; tropical regions; carbon dioxide; 
spatial distribution; mathematical models; carbon cycle; carbon iso- 
topes. . , 
106191 Support of the Climatic Research Board. Epstein, E.S. 
(National Research Council, Climate Research Program Ofice, 
Rockville, MD, 20852). Project number: 008123. Contract: 79- 
EV10215. Supported by: Department of Energy, Washington, D C  
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(USA). Office .of Health and Environmental Research. Funding: 
DOE - 
Related energy source: general science(100) R and D categories: ' 

Pollutant measurements technology. 
The objectives are to provide advisory, review and evalua- 

tion services to the Federal government in the field of climate, and 
to undertake studies for the Federal government across a wide 
spectrum of climate problems that need to be considered in the 
development of the emerging national climate effort and the associ- 
ated international climate program. 
Keywords: climates; global aspects; mathematical models; meteorol- 
ogy. 

106192 Assessment of the Possible Cryospheric Responses to a 
C 0 2  Induced Global Warning. Hollin, J.T. (Univ. of Colorado, 
Boulder, CO, 80309). Project number: 008122. Contract: 79EV10221. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

A CO2-induced warming might have an important impact on 
the cryosphere: mountain glaciers, the Greenland and Antarctic ice 
sheets, ground ice, seasonal snow cover, and sea ice. Such effects 
would be important for many economic activities, for sea level and, 
by feedback, for climate itself. We plan an evaluation of the possible 
effects. First, we will synthesize the extensive, but scattered data 
bearing on the glacial-meteorological theory, and then the historical- 
geological evidence from four previously warm periods, 1890--1940 
AD, 6,000 BP, 11,000 BP and 125,000 BP. Second, we will analyze 
daily and monthly climatic data bearing on this problem, and make 
some empirical and numerical estimates of the climatic effect on 
snow cover and glaciers. Finally, we will publish maps and tables of 
the most likely cryospheric effects of seasonal or yearly temperature 
changes in different areas. 
Keywords: carbon dioxide; climates; greenhquse effect; global as- 
pects; arctic regions; environmental impacts; data compilation; me- 
teorology; maps; seasonal variations. 

106193 Nutrient Measurements for NORPAX. Williams, R. 
(Univ. of California, Scripps Institution of Oceanography, La Jolla, 
CA, 92093). Project number: 008121. Contract: 79-EV 102 17. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This proposal is for the support of technical assistance at sea, 
the necessary supplies and logistics to collect and analyze nutrients 
(nitrate, phosphate, and silicate) from ten levels from 54 stations on 
eight Tahiti to Honolulu legs of the NORPAX (FGGE) shuttle. The 
samples will be analyzed by Geosecs Auto Analyzer procedures. 
One person is considered sufficient to maintain and operate the 
system during this time. Data will be presented as a hydrographic 
report consisting of tables, plots (vs depth), and sections (vs depth 
and distance along track). 
Keywords: nitrates; phosphates; silicates; oceanography; mineral'cy- 
cling; carbon cycle; carbon dioxide; ecological concentration. 

106194 Technical Support for Collection of 14C Samples During 
FGGE. Williams, R. (Scripps Institution of Oceanography, La Jolla, 
CA, 92093). Project number: 008120. Contract: 79-EV10218. Support- 
ed by: Department of Energy, Washingcon, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(75); nuclear fission(25) R and D catego- 
ries: Pollutant monitoring. 

This involves the technical support required for the collection 
of large volume (275 liter) water samples and the extraction there- 
from of the carbonate for shipment to the University of Washington 
for analysis of 14C by Drs. Stuiver and Quay. It also includes the 
measurement, at-sea, of nutrients (02, N03, P04, Si03), total carbon 
and alkalinity. The at-sea operation will be performed aboard vessels 
supporting the NORPAX mid-equatorial experiment during March 
1979 (aboard RV Gyre) and during November 1979 (aboard RV 
Wecoma). 'l'hese vessels will make approximately bi-monthly expedi- 
tions between Honolulu and Tahiti and back. Hydrographic data 
will also be available for support of this work. 
Keywords: carbon 14; carbon dioxide; carbon cycle; seawater; sam- 
pling; radioactivity; oxygen; nitrates; phosphates; silicon oxides; pa- 
cific ocean; spatial distribution. 

106195 Enhanced Research Program on the Long-Range Climatic 
Effects of Increasing Atmospheric Carbon Dioxide. Washington, W. 
(National Science Foundation, P.O. Box 3000, Boulder, CO, 80307). 
Project number: 008119. Contract: 79-EV10220. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmcntal Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: ~ c o l o g ~ c a l  

couple the model atmosphere to an ocean circulation model in order 
to: (1) build confidence that the models respond to the addition of 
C 0 2  in the same way as would the real system; (2) describe ade- 
quately the changes in the large-scale circulation patterns that will 
result in more significant regional and seasonal changes of both 
temperature and precipitation; and (3) determine how ocean circula- 
tions and temperatures of the oceanic upper mixed layers will be 
modified if there is a change in atmosphenc temperature and circula- 
tion over a period of a few decades. The approach is to conduct a 
few well focused studies by devoting an incremental effort devoted 
specifically to the carbon dioxide problem to take advantage of the 
global circulation model and atmospheric/ocean global circulntion 
&ode]. 

- 

Keywords: climates; mathematical models; air pollution; carbon diox- 
ide; ecological concentration; meteorology; atmospheric chemistry. 

106196 Geochemical Determination of Biospheric C 0 2  Fluxes'to 
the Atmosphere. Stuiver, M. (Univ. of Washington, Seattle, WA, 
98195). Project number: 008 1 13. Contract: 79EV10206. Supported by: 
Department of Energy, Washington, DC (USA). Ofice of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(75); nuclear fission(25) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The objective is to make direct estimates of net biospheric 
fluxes during the past through the study of changes in 13C/12C 
isotope composition in cellulose from tree rings. The following areas 
are under investigation: (1) the influence of sample cellulose prepara- 
tion on final 13C/12C ratios; (2) the influence of temperature on the 
13C record; (3) the variability of 13C content within a single ring 
along the whole tree ring circumference; (4) the change in 13C/12C 
ratios when heartwood/sapwood boundaries are crossed; (5) the 
measurement of isotopic composition of several tree ring sequences 
from trees in isolated location; (6) 14C measurements (Suess effect) 
of selected samples; (7) measurement of 13C/12C ratios of atmos- 
pheric C 0 2  at a limited number of sampling sites; and (8) carbon 
reservoir modeling with the goal of obtaining the net absolute flux of 
biospheric C 0 2  to the atmosphere. 
Keywords: carbon dioxide; earth atmosphere; geochemistry; bio- 
sphere; carbon 13; carbon 12; isotope ratio; trees; sample preparation; 
temperature effects; carbon 14. 

106197 Effects of Hydroelectric Generation on Riverine Ecology. 
Becker, D. (Battelle Pacific Northwest Labs., P.O. Box 999, Rich- 
land, WA, 99352). Project number: 000836. Contract: FY-76-C-06- 
1830. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: hydroelectric(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

Effects of hydroelectric (conventional and pumped storage) 
generating facilities on aquatic ecosystems are investigated. Present 
tasks include an evaluation of effects of water level fluctuations on 
riverine biota belcw an installation. We are examining mortalities to 
adult and juvenile fish, fish-food organisms and effects on spawning 
and movements of fish. Future efforts will include effects of low 
water on development of salmon eggs and alevins in redds. 
Keywords: hydroelectric power plants; ecology; environmental ef- 
fects; fishes; aquatic ecosystems; rivers; mortality; reproduction. 

106198 Field Research: SRC Pilot Plant. States, J.B. (Battelle 
Pacific Northwest Labs., Richland, WA, 99352). Project number: 
003237. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding 
DOE. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to develop a strategy of environmental 
research which will facilitate the development of a safe technology 
involving the solvent refined coal process. The plan of attack is 
designed to be consistent with features of the DOE Environmental 
Development Plan for coal liquefaction and the coordinated plan for 
coal synfuels. The main research objectives are: (1) to chemically 
and biologically characterize the waste products of a developing 
coal-conversion process, solvent refined coal (SRC), from a pilot 
plant sited at Fort Lewis, Washington; (2) to determine the environ- 
mental fate and effects of SRC waste products; and (3) to ultimately 
obtain sufficient information to predict ecologically significant im- 
pacts of SRC waste products - air emissions, treated liquid process 
effluent, and residual particulate wastes from SRC processing all 
contain constituents capable of exerting adverse environmental im- 
pacts. The technical approach is to first correlate source terms on 
the basis on their biological effects to an exploration of their causa- 
tive mechanisms. 
Keywords: src process; pilot plants; solvent-refined coal; washington; 
chemistry; biological effects; environmental transport; environmental 
impacts; biological pathways; gaseous wastes; liquid wastes; toxicity. 

effects of polrutants or physical dkturbances. 
- - 

106199 Coastal Shelf Transport and Diffusion. Hopkins, T.S. 
The objectives are to improve the National Center for At- (Brookhaven Nationai Lab., Upton, NY, 11973). Project number: 

mospheric Research general circulation model and eventually to 000913. Supported by: Department of Energy, Washington, DC 
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(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Environmental transport and conversion of pollutants. 

The goal of this project is to understand the processes of 
transport and diffusion as they relate to the possible environmental 
effects of energy-related activities in the Mid-Atlantic Continental 
Shelf region. These processes must be understood because of their 
direct effect on the movement of pollutants and other materials and 
because of the important role of circulation processes in the dynam- 
ics of shelf ecosystems. While initial studies emphasized the coastal 
boundary region, present studies have increased the focus to shelf- 
wide problems. The research has been divided into five components: 
(1) coastal boundary layer; (2) shelf circulation; (3) water mass 
analysis, (4) water property dispersion; and (5) air-sea interaction. 
The observational phase of the original COBOL program will be 
complete by the end of FY 1978. The sparbuoy telemetry system, 
which has been considerably improved, will then be used as an 
observational facility for the remaining components. Other sources 
of observational data come from hydrographic cruises, an air-sea 
interaction buoy, the development of a deep shelf mooring, drogues, 
and laboratory disperson studies. Theoretical interpretations contin- 
ue to integrate physical data into coastal ecosystems models. Internal 
cooperation continues with the Atmospheric Sciences and Instru- 
mentation Divisions, as does external cooperation with Woods Hole 
Oceanographic Institution, Bigelow Laboratory, Oregon State Uni- 
versity, Lamont-Doherty Geophysical' Observatory, and others. 
Within the Oceanographic Sciences Division, the project is consid- 
ered an integral and essential part of the DOE multidisciplinary 
research program to understand the impact of energy-related activi- 
ties.within the Northeast Coastal Zone. 
Keywords: continental shelf; atlantic ocean; energy source develop- 
ment; environmental impacts; environmental transport; telemetry; 
data comoilation: mathematical models: aauatic ecosvstems: tem- 

Project number: 001993. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Ofice of Health and Environmental Research., 
Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Thls project is devoted to the exposure to and pathological 
effects produced by crude product and fractions derived therefrom 
on skin of mice. Other process samples will be tested in FY 1980. 
Keywords: carcinogenesls; src process; skin; mice; solvent-refined 
coal; mutagen screening. 

106203 Mutagenicity of Oil Shale Materials. Pelroy, R. (Battelle 
Pacific Northwest Labs.,P.O. Box 999, Richland, WA, 99352). Proj- 
ect number: 001994. Supported by: Department of Energy, Washing- 
ton,' DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Utilization of oil shale as a prime fuel source will result in the 
release of a large number of organic and inorganic compounds from 
both spent shale material and shale processing. Rigorous animal 
toxicity tests for all these potentially carcinogenic or mutagenic 
agents would be expensive and time consuming. This project is 
therefore investigating the development and utilization of bioassays, 
employing microbial and mammalian cells in culture, as a screen for 
mutagenic and carcinogenic effect. 
Keywords: mutagenesis; oil shales; spent shales; leachates; mutagen 
screening; microorganisms; cell cultures; animal cells. 

106204 Repair of Hydrocarbon Damage. Goldthwaite, P. (Case 
Western Reserve Univ., Cleveland, OH). Project number: 008013. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- . . 

oerature kadients: salinitv: diffusion. ries: Biological effects of pollutants in experimental systems. 
r . a  - The objective is to understand enzymatic mechanisms of ' 106200 Primary Production and Utilization. Falkowski, P.G. DNA repair. Further studies on the mechanism of action of endonu- 
(Brookhaven National Lab., Upton, NY, 11973). Project number: clease I1 of E. coli are proposed. These include a definition of the 
001370. Contract: FY-76-C-02-0016. Supported by: Department of site of incision, an exploration of possible exchange reactions, and 
Energy. Washington. DC (USA). Ofice of Health and Environmen- the enzvme inhibition bv ohorbol ester. The enzvme will be used as a 
tal ~ Z e a r c h .  Fugding: DOE. . 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Environmental effects assessment. 

The Primary Production and Utilization Program is designed 
to provide basic quantitative information on the primary producers 
and their utilization by dominant herbivores in the context of the 
dynamics of the New York Bight ecosystem. Such information is 
necessary. in order to understand the regulating and controlling 
factors for primary and secondary productivity in the coastal shelf 
waters and the mechanisms by which the significant factors work in 
the ecosystem. Without this understanding, the assessment and pre- 
diction of the effects of energy-related activities on the continental 
shelf will not be possible. Basic information on the effects of light 
(quality and quantity) and nutrients on phytoplankton growth ulti- 
mately can relate to the structure and function of phytoplankton 
communities. The disruption of timing and composition of the prima- 
ry producers by energy-related perturbations would have effects on 
the structure and function of zooplankton communities. The mecha- 
nisms for this response can also be partially evaluated in laboratory 
situations. T o  relate laboratory-derived information to the ocean, it 
is necessary to use temporal and spatial scales relevant to the 
phytoplankton and zooplankton. The system selected is oriented 
toward this approach. Biological instrumentation is being developed 
that ultimately will permit continuous, real-time evaluation of signifi- 
cant variables. 
Keywords: nquntic ecosystems; continental shelf; coastal waters; pro- 
ductivity; food chains; biomass; oceanography; nutrients; phyto- 
plankton; zooplankton. 

106201 Effect of LET and Microdistribution of Radiation on the 
Induction of Transformation In Vitro and In Vivo. Little, J.B. (Har- 
vard Univ., Cambridge, MA, 02138). Project number: 007450. Sup- 
ported by: Department of Energy, Washington, DC (USA). Ofice of 
Health and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Evaluating the steps in cell transformation is basic to the 
understanding of carcinogenesis. This research provides a vital link 
between in vivo lune carcinoeenesis and in vitro cell transformation 

probe io examine rep&; on nucleosomes and in repair deficient 
mammalian cells. Other substrates for the enzyme will be examined. 
A search for mammalian n-glycosidase enzymes is progressing. An 
examination of the type of damage due to gamma-irradiation which 
is recognized by endonuclease I1 is continuing. 
Keywords: dna; biological repair; enzymes; reaction kinetics. 

106205 Screening for Non-Random Mutagenesis. Goldsby, R. 
(Univ. of Maryland, College Park, MD). Project number: 007966. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in Aperimental systems. 

In order to assess mutational risk from chemicals emanating 
from extraction and use of various forms of energy, we need efficient 
methods for mutation assessment in mammals. Goldsby's approach is 
to apply mutagen to cells and isolate temperature sensitive mutants. 
These mutants can be used as a class for quantifying the mutagenic 
capacity of any environmental insult. The objective here is to 
develop approaches that will lead to a greater capacity to control 
and detect mutagenesis in mammalian somatic cell cultures. ' 

Keywords: mutagenesis; biological models; bioassay; mutagen screen- 
ing; optimization; animal cells; animals. 

106206 PAH Interactions with Proteins. Fugimoro. (Boston Bio- 
medical Research Inst., Boston, MA). Project number: 007477. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

This proposal is a study of some of the physical and chemical 
reactions of the widespread environmental pollutant benzo(a)pyrene 
which is a recognized carcinogen. The areas of study include the 
oxygenation of benzo(a)pyrene, the induction of photoreactions of 
proteins by B(a)P and the interaction of B(a)P with protein-nucleic 
acid complexes. 
Keywords: polycyclic aromatic hydrocarbons; carcinogenesis; benzo- 
pyrene; chemical reactions; biochemical reaction kinetics; proteins; 
nucleic acids. 

by alpha emitters. f h e  influeice of microdose distribution for high 
LET radiation on cell killing and transformation and their interac- 106207 Mutagenesis Test Systems: Development. Legator. (Univ. 
tion to produce cancer will be evaluated. The models developed of Texas, Galveston, TX). Project number: 007965. Supported by: 
from this research will be useful in setting standards for the inhala- Depyfment of Energy, Washington, - DC (USA). Office of Health 
tion of alpha emitting radioactive particle< and Environmental Research. Funding: DOE. 
Keywords: let; cell differentiation; carcinogenesis; biological models; Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
radioinduction; alpha particles; microdosimetry. D categories: Biological effects of pollutants in experimental systems. 

The objective of this proposed research is to carry out 
106202 Carcinogenesis of SRC Materials. Renne, R. (Battelle mutagenicity testing of chemical and chemical by-products used in 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). or produced by operations in energy-related industries. The studies 
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will include analysis in man using the established cytogenetic tech- 
nique along with.body fluid analysis and a recently developed' 
procedure for determination of alkylation of macromolecules. In 
addition to the studies with human subjects, mouse and Drosophila 
and in vitro systems will be employed. Coke oven emissions, benzene 
and its methylated derivatives, 1-2-4 trimethylbenzene and 1-3-5- 
trimethylbenzene, polycyclic hydrocarbons, 2 methylimidazole, 2-4 
dimethylpyridine and dibenzylfuran have been identified as com- 

ounds likely to be evaluated. k eywords: mutagenesis; chemical emuents; by-products; man; mice; 
drosophila; in vitro; in vivo; coke ovens; air pollution; benzene; ' polycyclic aromatic hydrocarbons; organic compounds; biological 
models; toxicity. 

106208 Human Cell ~arcinogenesis: Hydrocarbons. ~ e l k k k ,  J.  
(Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). 
Project number: 002589. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Ofice of Health and Environmental Reseafch. 
Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Studies are designed to determine the carcinogenically a c h e  
species of polycyclic hydrocarbons formed by incomplete combus- 
tion of foss~l fuels. Human and rodent cells similar to the target tissue 
for these carcinogens are used to study formation, detoxification and 
macromolecular binding kinetics of the carcinogenically active inter- 
mediates. Comparison of susceptible and resistant species to malig- 
nant transformation is made with the goal of selecting the products 
or rate limiting enzymatic interactions critical for tumorigenic activi- 
ty. 
Keywords: carcinogenesis; metabolism; polyc9clic aromatic hydro- 
carbons; reaction intermediates; metabolic activation; biochemical 

' 

reaction kinetics; animal cells; oncogenic transformations. 

106209 Development and Applications of Photosensitive systems- 
to Biological Studies. Reynolds, G.T. (Princeton Univ., P.O. Box 
708, Princeton, NJ, 08540). Project number: 006477. Contract: 79- 
EV03120. Supported by: Department of Energy, Washington, DC 
(USA). Ofice of Health and Environmental Research. Funeng: 
DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

This program provides for the development and application 
of instrumentation, both hardware and software, for x-ray diffraction 
and bioluminescence studies. In the x-ray diffraction work an image 
intensifier, computer controlled vidicon system, will be applied to 
membrane structure studies and in addition will be applied to muscle 
structure and protein radiation damage studies. These three areas 
(membrane, muscle, and protein radiation damage) will ,constitute 
the research program in x-ray diffraction. The program in biolu- 
minescence will study the structural sources and emission spectra of 
luminescence, as well as use the luminescence phenomenon as a tool 
in the study of function. In particular, work on an improved spec- 
trometer (image intensifier) vidicon system will be initiated, and 
research will continue to: (1) study the effect of certain environment 
parameters on luminescence; (2) investigate time dependence of the 
spectral distribution of the light; and (3) continue investigations of 
radiation emitted in the nonvisible region (near infrared). 
Keywords: photosensitivity; muscles; proteins; biological effects; near 
infrared radiation; x-ray diffraction; luminescence; equipment. ' 

106210 Electron Microscope Studies. Crewe, A.V. (Univ. of Chi- 
cago, 5630 Ellis Ave., Chicago, IL, 60637). Project number: 006456. 
Contract: 79-EV02398. Supported by: Department of Energy, Wash- 
ington, DC (USA). Ofice of Health and Environmental Research. 
Funding: DOE. . 
Related energy source: general science(100) R and D categories:, 
Pollutant measurements technology. 

We propose to continue our work on the development of'the 
stem with the aim of providing high resolution and new modes of 
contrast. In addition to this we will continue our investigations into 
radiation damage and mass loss effects. The ultimate purpose of this 
program is to provide instruments capable of microanalysis at the 
lowest possible level of spatial resolution. 
Keywords. electron microscopy; sample preparation; spatial resolu- 
tion; optimization; radiation effects. 

106211 Radionuclide Imaging Systems. Beck, R.N. (Franklin 
McLean Memorial Research Inst., 950 East 59th St., Chicago, IL, 
60637). Project number: 001612. Contract: EY-76-C-02-0069. Support- 
ed by: Department of Energy, Washington, D C  (USA). Ofice of 
Health and Environmental Research. Funding: DOE. I 

Related energy source: medical applications(100) R and D categories: 
Clinical studies in humans. 

This project is devoted to the development of instruments and 
imaging systems which will provide improved image quality and 
quantitative data for both stable and radioactive materials in patients, 
volunteer subjects, and experimental animals.. Studies to minimize 
the radiation dose and examination time while improving image 

quality and maximizing useful data include: (1) optimum design of 
collimators for fluorescent x-ray; gainma-ray, and positron emission 
detector systems and other specific applications; (2) evaluation and 
comparison of eficiency. sensitivity, and pulse-height energy resolu- 
tion for different types of solid-state detectors (Ge(Li), Si(Li), planar 
and coaxial and an ultrapure Ge detector) which have been studied 
extensively to o timize design parameters for a variety of applica- 
tions including {uorescent detector systems; (3) use of Ge(Li) detec- 
tors to improve image contrast by scatter rejection and to im lement 
the optimum weighted multichannel imaging mode; (4) devekpment 
and completion of unique instrumentation for electronic analog 
image spatial filtering (ERDA patent initiated); (5) study of the 
characteristics of the transmission and scatter imaging modes by use 
of a 153Gd source and a high-purity Ge detector; (6) elucidation and 
confirmation of the relationship between the size and sha e of the 
spot recorded for each detected gamma ray, and the spatiaffrequen- 
cy res onse of the recording device; (7) image processing with the 
use o f a  coherent o tical spatial filtering system and computer- 
y t e d  .ten; and &) use of observer performance as the criterion 
or optimizing imaging system parameters, such as the compromise 

between collimator sensitivity and spatial resolution. 
Keywords: patients; human populat~ons; animals; radionuclide kinet- 
ics; images; scintiscanning. 

I .  

106212 Photovoltaics ~Apacts. Bond, V. (Brookhaven National 
Lab., U ton, NY). Project number: 003448. Supported by: Depart- 
ment o!£inergy, Washington; D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy-source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

r .  In close cooperation with other Brookhaven National Labo- 
ratory (BNL) departments conducting related studies (e.g., Medical 
Department), the Department of Energy will provide detailed muta- 
gen-carcinogen screening for elements, compounds, and complexes 
which arise from .all phases of photvoltaic technology. Testing will 
include the use-of accepted bioassay techniques which will be 
a plied to procaryotic, mammalian, and human cell systems. 

eywords: bnl; photovoltaic cells; bioassay; mutagens; mutagen It' 
screening; carcinogens; elements; organic compounds; inorganic 
compounds; complexes; health hazards; hazardous materials. 

106213 Instrument Development for Flow-Systems Cell Analysis. 
Mullaney, P.F. (Los Alamos Scientific Lab., Los Alamos, NM, 
87545). Project number: 000136. Contract: W-7405-ENG-36. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

This program represents the major DOE commitment to 
development of flow cytometric techniques. Its objective is the 
development of flow systems techniques to satisfy DOE'S require- 
ments to screen cells for the biological impact of fuel-related materi- 
als. Under investigation are: (1) cellular fluorescence in two or more 
wavelength bands; (2) cellular light scattering measured simulta- 
neously at 32 angles on flowing cells; and (3) life time/decay time 
measurements of fluorescent cells to determine the properties of the 
binding site of the dye and hence to probe the cellular biochemical 
constituents. In addition, state-of-the art methods of microelectronics 
are under development to aid in the solution of this problem. 
Advanced data analysis techniques (clustering algorithms, decision 
trees, etc.) under development support this program. This program 
has been responsible for all major advances and landmark patents in 
flow technology either in the United States or Europe. The basic 
flow analysis.techniques, separation methods, multiparameter analy- 
sis techniques computerization, etc., have all been developed at 
LASL. At present,we are the only group successful in applying 
light scattering as a ,nondestructive cell identification method to 
algae, .leukocytes, tumor, and other cell types. This group also 
participates in NCI/Japanese and NCI/German cooperation pro- 
grams in automated cytology. 
Keywords. cytology; measuring instruments; cell flow systems; meas- 
uring methods; animal cells. 

106214 Modeling Cellular Effects of coal Pollutants. Miller. (Bat- 
telle Pacific Northwest Labs., Richland, WA, 99352). Project 
number: 002741. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
nnE 
Related energy source: Coal(25); oil and gas(25); nuclear fission(50) R 
and D categories: Biological effects of pollutants in experimental 
systems. 

An understanding of the mechanisms by which pollutants 
interact with mammalian cells and the ability of cells to modify 
sublethal toxic effects will contribute to the scientific basis for the 
assessment of risk to the human,population\from low level, chronic 
exposure to effluents from coal and other fossil fuel technologies. 
The purpose of this study is to~measure the response of mammalian 
cells to certain pollutants from .the,fossil ,fuel technologies and to 
interpret these observations in terms of basic mechanisms of interac- 
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tion between cells and the toxic agent. The investigation will focus 
on the cellular response at low dose and dose rates where cellular 
repair mechanisms are expected to significantly modify biological 
expression of the chemically induced damage. Experimental research 
will be closely coordinated with the development of models which 
correlate parameters of pollutant interaction and cellular repair with 
the observed dose-response relationship. This approach has proved 
very successful in the investigation of biological damage from radi- 
ation exposure. Collaboration between theory and experiment will. 
lead to a predictive capability for the biological effect at doses and 
dose rates where experimental data is difficult, costly and perhaps 
impossible to obtain. Furthermore, a comparison of the cellular 
responses to radiation and chemical insults will contribute to the 
understanding of the relative risk of energy production from nuclear 
and non-nuclear technologies. 
Keywords: mathematical models; coal; animal cells; biological effects; 
fly ash; biological repair; dose-response relationships; technology 
transfer; biological radiation effects. 

106215 Synchrotron Ultraviolet Project. Sutherland, J.C. (Brook- 
haven National Lab., Upton, NY, 11973). Project number: 003000. 
Supported by: Department of Energy, Washington, UC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

This project will demonstrate the potential of the synchrotron 
as a source of ultraviolet radiation for biophysical research. The 
techniques of optical spectroscopy are among the most powerful 
probes of the structure and function of biological molecules. The 
low output of conventional light sources restrict9 the precision of 
spectroscopic measurements in the critical wavelength region less 
than 300 NM, where protein and nucleic acids have strong, distinc- 
tive absorption bands. Spectral measurements that require high 
photon flux and polarized light could be improved dramatically by 
the use of synchrotron radiation. Three of the properties of synchro- 
tron radiation that make it ideally suited for biophysical spectros- 
copy are: (I )  its high intensity for wavelengths, 300 NM; (2) its 
inherent linear polarization; and (3) its excellent short term stability. 
A spectrometer patterned after the design of Sutherland, Cimino and 
Lowe (Rev. Sci. Instrum. 47: 358-360(1976)) will be constructed to 
demonstrate the feasibility of using synchrotron radiation for the 
measurement of a variety of parameters including fluorescence, 
natural and magnetic circular dichroism, linear and circular polariza- 
tion of fluorescence, and fluorescence detected natural and niagnetic 
circular emission. 
Keywords: synchrotron radiation sources; ultraviolet radiation; ab- 
sorption spectroscopy; biological materials; molecular structure; flu- 
orescence. 

106216 Applications of Pions, Muons, Advanced Electronics, and 
Computers to Medicine. Bradburn, J.N. (Los Alamos Scientific Lab., 
Los Alamos, NM, 87545). Project number: 000713. Cantract: W- 
7405-ENC-36. Supported by: Dcpnrtment of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: medical applications(100) R and D categories: 
Clinical studies in humans. 

The Los Alamos Meson Physics Facility (LAMPF) provides 
intense beams of mu mesons and pi mesons which are respectively 
being evaluated for tissue analysis and cancer radiotherapy. Instru- 
mentation for providing localized heating by means of radiofre- 
quency current fields to selected tissue volumes has also been 
developed as a means of treating tumors. The technique has been 
applied to both animals and humans. The experimental data acquired 
on muonic x-ray spectra from normal and abnormal tisues will be 
analyzed with the aim of finding signatures linked to the diseased 
state. Additional experiments are planned to establish sensitivity 
limits for the determination of elemental composition and the useful- 
ness of the technique in selected practical applications. The hyperth- 
ermia research using localized current fields will continue to be 
applied to spontaneous tumors in animals. Instrumentation already 
developed will be used in the field to treat the cancer-eye condition 
in cattle. Finally, preliminary work will begin in collaboration with 
University of New Mexico personnel to determine the feasibility of 
using bioelectric potential measurements as a means of detecting 
human breast cancers. 
Keywords: muons; pions; heat treatments; neoplasms; radiotherapy; 
x-ray spectra; diagnostic techniques. 

106217 Ecological Investigation of Alaska. Hanson, W. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 003272. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Finding: DOE. 
Related enerav source: oil and aas(100) R and D categories: Clinical - .  . 
studies in humans. . 

- 
I .  

The objective of this research is to provide an integrated 
program for the definition of the ecological consequences of re- 
source developments in northern Alaska. Qualitative and quantita- 

tive results are obtained that describe: environmental costs incurred 
by petroleum resource extraction and transportation, including inter- 
action of industrial activities with Arctic foxes, small mammals, 
tundra-nesting birds in the Prudhoe Bay oil field and along the Trans 
Alaska Pipeline and haul road; similar information from the Colville 
River delta for comparative purposes; baseline information on moose 
populations, caribou range use and quality, and lichen communities 
that are or will be impacted by resource developments; field experi- 
ments to determine lichen sensitivities to sulfur dioxide concentra- 
tions likely to be encountered near pipeline pumping stations; food 
chain transfers of stable and radioactive elements that utilize a data 
base of some 19 years for comparative purposes; and evaluation of 
oil field development activities on rabies and other physiological 
phenomena in foxes. A significant fraction of the research is coordi- 
nated through university subcontracts that utilize academic research- 
ers in specific areas of expertise. 
Keywords: alaska; resource development; environmental impacts; 
wild animals; populations; petroleum industry; terrestrial ecosystems. 

106218 Development of Ecological Modeling: Systems Ecology. 
Burgess, R. (Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 
37830). Project number: 000607. Contract: W-7405-ENG-26. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

This project develops systems analytic techniques when a 
need is identified in other divisional programs. Current work in- 
cludes nonlinear stability analysis, estimation theory, time series 
analysis, spatial patterning and linearization. In each case, a deadline 
for transferral to mission projects has been established. 
Keywords: ecology; mathematical models; technology assessment. 

106219 Toxicology of Solar Heating and Cooling Materials. 
Hobbs, C.H. (Lovelace Inhalation Toxicology Research Inst., P.O. 
Box 5890, Albuquerque, NM, 871 15). Project number: 002679. Con- 
tract: EY-76-C-04-1013. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Solar heating and cooling of residences could increase mar- 
kedly over the next few years. This rapid expansion of the technol- 
ogy would result in the introduction of large quantities of new 
materials into buildngs. It appears that heat transfer fluids such as 
hydrocarbon oils, silicone oils, and glycol-water mixtures may repre- 
sent the greatest potential hazard to human health. A review of the 
available toxicological information on these materials is nearing 
completion and the multi-tiered toxicological testing program has 
been initiated. Fifteen heat transfer fluids were surveyed for muta- 
genic activity using the Ames Salmonella/mammalian-microsome 
mutagenicity test. None of the fluids demonstrated significant muta- 
genic activity as tested; however, additional mutagenicity testing is 
being planned. Studies designed to evaluate dermal and ocular 
irritation and acute oral toxicity have been initiated to aid us in 
determining the toxicity of these fluids under the most likely routes 
of exposure in the occupational and home environment. The poten- 
tial of some of the fluids for inducing arylhydrocarbon hydroxylase 
activity is being investigated and in vitro screening of artificially 
heat degraded fluids is being planned. Results from in vitro screens 
and other toxicological tests in progress will enable us to select those 
compounds requiring more extensive testing. 
Keywords: heat transfer fluids; toxicity; glycols; hydrocarbons; resi- 
dential sector; solar heating systems; solar cooling systems; evalua- 
tion; mutagens; testing; dermatitis; eyes; health hazards. 

106220 Canine Tumor Immunology: Frederick Cooperative Study 
of Neoplasms. Shifrine, M. (Univ. of California, Davis, CA). Project 
number: 002792. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Aging female beagles on a life-span study of the effects of 
radionuclides have mammary tumors similar in morphology and 
behavior to those in women. Treatment by local injection of BCG is 
effective in guinea pigs in erradicating metastasis to draining lymph 
nodes. We propose to treat mammary tumor cases from our pilot 
study to determine the efficacy of BCG treatment in the dog as a 
model for man. Cobalt-60 high-risk dogs will be typed for histocom- 
patibility antigens. This will provide information on the relation of 
Dog Leukocyte Antigens (DLA) types and radiation resistance and 
leukemogenesis, permit bone marrow (or other cells) transplantation 
into matched recipients, and provide data on such therapeutic ap- 
proaches and data on mechanisms of leukemic recurrence in trans- 
plantation recipients. 
Keywords: dogs; mammary glands; neoplasms; immunotherapy; leu- 
kemogenesis; dogs. 
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106221 Review of Internal Emitter Research. Stannard. (Battelle 
Pacific Northwest Labs., Battelle Blvd., Richland, WA,. 99352). 
Project numbeii002717. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project will use bibliographic and personal interview 
research to prepare a definitive history of internal emitter toxic010 y 
research programs from the beginning of the major effort in t i e  
early 1940's to the present, including all radionuclides. The objective 
is a comprehensive information resource for use by scientists work- 
ing on problems associated with nuclear ener y technology. 
Keywords: radioisotopes; health hazards; intrmation systems; data 
acquisition; nuclear industry. 

106222 Damage of Mammalian Cells by Social Radiation. Burk, 
H.J. (Lawrence Berkeley Lab., Berkeley, CA). Project number: 
003082. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
nnr 
YVC. 

Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective of this project is to quantitate the damage 
induced in mammalian cells in vitro by sunlight and fluorescent light 
and use this damage rate as a baseline for evaluation of the cellular 
damage from other energy production related environmental muta- 
gens. The experimental endpoints include mutagenesis, cell inactiva- 
tion, chromosomal lesions, cell transformation, cell kinetics changes, 
and molecular and cellular repair processes in mammalian cells 
including human cells. There are two major lpplications of results of 
these types: (I)  relating damage from various environmental muta- 
gens-carcinogens to equivalent solar effects on cells, and (2) giving 
insights into the explanation for the enormous rate of skin cancer in 
the sun belt regions of the United States. 
Keywords: solar radiation; animal cells; in vitro; biological radiation 
effects; mutagenesis; inactivation; chromosomal aberrations; onco- 
genic transformations; carcinogenesis; skin; carcinomas. 

106223 Eastern Deciduous Forest Biome. Auerbach, S. (Oak 
Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project 
number: 00061 1. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Oftice of Health and 
Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project is designed to continue the data storage and 
retrieval system, maintain communication capability and continue a 
leadership role in the synthesis of the eastern deciduous forest biome 
program. The current effort includes the completion of several site, 
biome, and international synthesis volumes. 
Keywords: data processing; forests; information systems. 

106224 Feasibility Study: Environmental Research Park. Blanco, 
F.J. (Conservation Trust of Puerto Rico, San Juan, PR). Project 
number: 007786. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: general, science(100) R and D categories: 
Environmental effects assessment. 

The work will consist of a one-year study to determine the 
feasibility of selected lands held by the Conservation Trust of Puerto 
Rico being recommended for inclusion in an environmental research 
park. The study will describe and assess the various ecosystems 
present. It will provide maps of the vegetation, soils and hydrology. 
The study will develop and characterize the flora and fauna of each 
of the ecosystems present. Based upon the data collected and ana- 
lyzed, consideration will be given to the development of a proposal 
to designate the site as an environmental research. 
Keywords: feasibility studies; puerto rico; nature reserves; plants; 
soils; hydrology; baseline ecology. 

106225 Electronic Response Properties. Rhodes, W.C. (Florida 
State Univ., Tallahassee, FL, 32306). Project number: 007775. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The research is part of an on-going program of studies on the 
role of structure of biomolecular systems in determining their dy- 
namic electronic properties. Methods of linear response theory and 
many-body theory are being developed and applied to the electronic 
response properties of biopolymers, especially polynucleotides and 
their components, for the purpose of determining the relations 
among structure, interaction specificity, and optical properties. 
Linear response theory, in the time-dependent Hartree approxima- 
tion. is used to determine the effects of electron correlation on the 

spectra and the newly formulated frequencydependent transition 
densities at various sites in the molecule. The latter will be used to 
study local interaction effects within and between bases. The linear 
response tensor for current density res onse in helical polymers is 
being developed in a manner which Klly utilizes symmetry and 
exciton selection rules. This provides a relatively simple form which 
is easily calculated and which naturally emphasizes the role of 
molecular geometry in circular dichroism spectra. The nonlinear 
coherent and incoherent response of molecules to intense light is 
being studied, with particular emphasis on developing theoretical 
models for the ra idly growing field of infrared laser photochemis- 
try. The effects orstationarity and frequency bandwidth of the light 
are being considered. One purpose is to explore the possible role of 
coherent modes and of nonlinear local responses in biological mole- 
cules in their normal functions. 
Keywords: nucleotides; polymers; molecular structure; optical prop- 
erties; nucleic acids; electrons; electron transfer; dichroism; absorp- 
tion spectra; helical configuration; laser radiation; photochemistry; 
electronic structure. 

106226 Ionization in Liquids. Bakale, C. (Case Western Reserve 
Univ., Cleveland, OH, 44106). Project number: 007776. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environr.lenta1 Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The main purpose of this study is to determine the role of 
quasi-free electrons biological processes which include radiosensiti- 
zation, carcinogenesis, respiration, toxicity, and photosynthesis. 
Pulsed-conductivity technique will be used to study quasi-free elec- 
tron transport:and reactions at times ranging from lO/sup -lo/ to 
greater than IO/sup -3/ seconds in model solutions designed to 
simulate post-ionization cellular conditions. Electron transport prop- 
erties of membranes will be studied by measuring electron attach- 
ment rates of polar solutes, including biomolecules, solubilized in the 
structured water pool of reversed micelles. More fundamental stud- 
ies of electron-dipole interactions hot electron reactions and polaron 
to conduction band electron transport transitions will also be con- 
ducted in non-polar liquids. A recently developed picosecond con- 
ductivity technique will be used to augment studies of these process- , 
es and subnanosecond dielectric breakdown phenomena. 
Keywords: ionization; radiosensitivity; carcinogenesis; respiration; 
toxicity; photosynthesis; electron transfer; cell membranes; simula- 
tion; pulse techniques. 

106227 Energy Transformation Processes in Molecular Electronic 
Systems. Kasha, M. (Florida State Univ., Tallahassee, FL, 32306). 
Project number: 007781. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

This is a .  program of mechanistic spectroscopic studies of 
molecular excitation processes in complex environments. The specif- 
ic areas involve (1) a newly discovered technique for detection of 
aromatic-molecule-oxygen interaction, (2) molecular phenomena in- 
duced by solvent cage environments, and (3) excited state conse- 
quences of hydrogen bonding. In keeping with the tradition of this 
laboratory, the research is designed to discover new phenomena on 
the most fundamental electronic-mechanism level. The applications 
of this research can be foreseen in basic biological, environmental, 
and industrial processes. 
Keywords: aromatics; oxygen; chemical reactions; spectroscopy; mo- 
lecular biology; hydrogen; chemical bonds; energy transfer; elec- 
tronic structure. 

106228 Advanced Imaging Concepts for Diagnostic Medical and 
Environmental Problems. Huth, G. (Univ. of Southern California, 
Los Angeles, CA, 90007). Project number: 007382. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(@); nuclear fission(60) R and D catego- 
ries: Clinical studies in humans. 

This research is centered on development of the new core 
technology of computer image processing and the application of this 
technology to basic studies of energy related environmental effects 
and areas of diagnostic and nuclear medicine. Additionally we are 
active in two other research areas: (1) the early detection and 
localization of lung cancer in the uranium mining population; and (2) 
development of a new room temperature operable, practical spec- 
trometer for x-rays using mercuric iodide and directed toward low 
level detection of uranium and plutonium. 
Keywords: image processing; environmental impacts; energy; diagno- 
sis; nuclear medicine; diagnostic techniques; uranium ores; mining; 
lungs; neoplasms; x-ray spectrometers; x-ray spectra; uranium; pluto- 
nium; monitoring; optimization. 

density response function for the pi-electron systems of the nucleic 106229 Field-Flow Fractionation in the Analysis of Energy-Relat- 
acid bases. This permits the calculation of polarized absorption- ed Materials. (Univ. of Utah, Salt Lake ,City, UT, 84112). Project 
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number: 008264. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technoloiy , , , , , 

The purpose o f t  1s project 1s to lnltlate a long range program 
consisting of seven energy-related applications of field flow frac- 
tionation. These studies will include aspects of water soluble poly- 
mers, waterborne particles, airborne particles, crude and as haltene 
fractionation, colloid formation in coal liquifaction, ultra-fne coal 
products, and particulates used in lubricants. We also propose to 
survey and perhaps initiate work with other significant energy topics 
.that are discovered in the course of pursuing the specified goals. 
Keywords: polymers; particles; aerosols; water pollution; air pollu- 
tion; asphaltenes; fractionation; coal liquefaction; colloids; lubricants; 
chemical analysis; environmental materials; separation processes. 

106230 Experimental Verification of Internal Dosimetry Calcula- 
tions. (Georgia Inst. of Tech., Atlanta, GA, 30332). Project number: 
08247. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. - 
Related energy source: nuclear fission0 R and D categories: Pollutant 
measurements technology. 

This research is directed toward the development of experi- 
mental techniques for the evaluation of internal dosimetry calcula- 
tions. There are three major objectives of this proposed research. 
The first of these is the development and refinement of dosimetric 
techniques necessary to obtain absorbed doses averaged over the 
entire volume of particular organs. This aspect of the research .will 
involve a study of methods by which selected dosimeters can be 
utilized to obtain volume averaged doses. The second major objec- 
tive will be to utilize these dosimetry systems to measure absorbed 
doses, in anthopomorphic phantoms, while simulating clinical nucle- 
ar medicine conditions. Finally, the results of the experiments will be 
compared to absorbed dose estimates obtained from Monte Carlo 
computer calculations which utilize the most recent MIRD tech- 
nlques. 
Keywords: dosimetry; nuclear medicine; simulation; biological 
models; monte carlo method; radiation doses; internal irradiation. 

106231 Environmental Pollutant Characterization by Direct-Inlet 
Mass Spectrometry. Lagergren, C.R. (Battelle Pacific Northwest 
Labs., Richland, WA). Project number: 002324. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

This program seeks to apply direct-inlet mass spectrometry. 
(DIMS) to the detection, characterization and monitoring on a real- 
time basis of particulate airborne pollutants which arise from energy 
generating processes. The successful application of the technique 
requires that information, which is now lacking, as to the nature of 
the ionization produced from specific pollutant materials by surface 
ionization be developed. In this work a DIMS system will be 
assembled and experiments conducted to determine the ionization 
efficiency, cracking patterns and time history of signals produced by 
surface ionization of particles of selected pollutant substances. Ap- 
propriate apparatus will be constructed to provide sample particles 
of the molecules to be studied. 
Keywords: mass spectroscopy; detection; monitoring; chemical com- 
position; particles; aerosols; air pollution; ionization; air samplers; 
design. 

106232 Synchronous Fluoresccnec/Matrix Isolation Method Cur 
Trace Organic Analysis. (Purdue Univ., Lafayette, IN, 47907). Proj- 
ect number: 008246. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

This proposal involves the development and evaluation of a 
new fluorescence monitoring system that is expected to have signifi- 
cantly improved selectivity, detection limits, and versatility com- 
pared with conventional systems and coupling of the system with 
chromatographic and matrix isolation methods for complex samples. 
Primary emphasis is placed on polynuclear aromatic hydrocarbons 
in water and synthetic fuels. An image dissector tube will be used in 
a unique configuration to monitor fluorescence excitation and emis- 
sion spectra simultaneously and special data processing or scanning 
modes will be used to record so-called synchronous fluorescence 
spectra with electronic control of the interval (delta lambda) be- 
tween excitation and emission wavelengths. The project is planned 
in four major phases that include: (1) development of the image 
dissector/synchronous fluorescence (IDSF) system and evaluation 
of its performance charateristics for room-temperature fluorescence 
of single component samples; (2) evaluation of the IDSF system for 
synthetic multicomponent samples; (3) adaptation of the IDSF 
system to a matrix isolation (MI) system involving a heated chamber 
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i6ri;blime PAH's, a capillary 'diffusion tube, G d  a deposition 
'window cooled to 14 degrees K with evaluation of synthetic sam- 
ples; and (4) evaluation of the combined IDSF/MI systems for 
PAH's in chromatographic fractions of synthetic oils. This plan is 
intended to give a thorough evaluation of the image dissector based 
fluorescence detection system that has significant merit.in its own 
right as well as an evaluation of its capabilities when used for low 
temperature fluorescence and with matrix isolation procedures. 
Keywords: organic compounds; trace amounts; fluorescence; matri- 
ces; monitoring; chromatography; polycyclic aromatic hydrocar- 
bons; water; synthetic fuels; design; water pollution monitors; meas- 
uring instruments. 

106233 Real Time Monitor for Airborne Tritium. Yule, T.  (Ar- 
gonne National Lab., Argonne, 11, 60436). Project number: 003200. ' 

Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant measurements technology. 

The objective of this program is the development of real-time 
monitors for airborne tritium. The monitors are intended to be used 
at magnetic fusion facilities for real-time stack, area and portable 
monitoring. The proposed monitors will offer the following advan- 
tages over ionization chambers, which are presently used for similar 
tritium monitoring applications. The proposed monitors will: (1) be 
able to simultaneously determine the individual levels of oxidized 
tritium, HTO, and elemental tritium, HT; (2) have improved sensitiv- 
ity, being able to measure less than once MPC-A of HTO, 5 x 10-6 
MU-CI/CM-3; and (3) improve discrimination against ambient 
gamma rays and induced air activity. The monitors will contain two 
counting stages. At the first stage air containing HTO and H T  come 
in contact with a barrier that is much more permeable to HTO than 
to H T  and the air activation products. The HTO that permeates the 
barrier will be mixed with a counting gas and, the activity counted 
with a proportional counter. A more effective background discrimi- 
nation technique based on the energy and on the rise time of the 
pulses will be utilized in the proportional counting. Between the two 
stages the remaining HTO will be removed and the H T  converted to 
HTO. The second stage will contain an MTO counter that is 
identical to that used in the first stage. 
Keywords: tritium; monitoring; thermonuclear reactors; sensitivity; 
proportional counters; pulse rise time; design. 

106234 Liquid and Sub-Micron Physics. Birkhoff, R. (0ak.Ridge 
National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 
000720. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); geothermal(20) R and D categories: Pollutant measure- 
ments technology. 

This project involves the study of the optical and electronic 
properties of submicron particulates and holes and also the electron- 
IC behavior of liquids. The approach involves the measurement of 
the scattering patterns of laser and low, energy electron beams 
directed at submicron structures. We will learn the surface electron- 
ic structure of various particulates. These are midway in size be- 
tween molecules and solids and are uncertain in behavior. We will 
look for collective electronic states, effects of point and dipole image 
exhaust filters, absorption of fibers (e.g., asbestos) in lung tissue, 
generation and removal from atmosphere. 
Keywords: particles; surface properties; liquids; electron beams; laser 
radiation; scattering; electronic structure; research programs. 

106235 Physics of s o l i d  and Macromolecules. Arakawa, E. (Oak ' 

Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project 
number: 000721. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(30); nuclear fission(30); nuclear 
fusion(40) R and D categories: Physical/chemical mechanisms of 
pollutant interactions. 

The objective is to study some fundamental properties of 
soiids and macromolecules before and after exposure to selected 
pollutants. This program takes a basic approach to understanding' 
and predicting the effects of pollutants on man and his environment. 
Photons with energies from the ir to the soft x-ray region are used to 
obtain reflectance, transmittance, and photoelectron yield. Such data 
can be analyzed with the bulk material thin film effects and interface 
properties such as surface roughness. In certain cases electron mean- 
free-paths and/or electron attenuation lengths can be obtained. Inter- 
pretation is in terms of energy levels in the solids and macromole- 
cules and photon-electron, photon-plasmon, electron-electron and 
electron-phonon interactions in the systems. These basic observa- 
tions have directed application to understanding, predicting, and 
possibly modifying'the behavior of selected systems. Specific exam- 
ples include the development of solar energy collecto;~, the predic- 
tion of the behavior of liquid lithium in a fusion reactor environment, 
and the measurement of electron mean-free-paths in communicationri 
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material. More generally, it is desired to understand the basic inter- 
actions occurring between normal cells in vivo and the subsequent 
effects of chemical and radiation assaults. 
Keywords: molecules; photon collisions; reflection; photoelectric 
effect; films; surface properties; reflectivity; research programs. 

106236 Instrumentation and Chemical Procedures for Radioactive 
Species. Wagman. (Battelle Pacific Northwest Labs., Richland, WA, 
99352). Project number: 003072. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

Over the next 30 years, the nuclear power industry is expect- 
ed to accumulate a quarter of a million tons of radioactive waste. Of 
this waste, greater than lO/sup 9/ cubic inches of activation and 
fission products will be produced for every cubic inch of 137-Cs, as 
well as greater than IO/sup 9/ cubic inches of transuranium isotopes 
for every cubic inch of 239Pu During the generation of this waste 
and its subsequent processing or storage, a small fraction will be 
unintentionally released to the environment. Various biological stud- 
ies are now underway or proposed which must consider the uptake 
of these pollutants by biota as a definite problem. At the low levels 
of exposure that are required for health evaluation purposes in these 
biological studies, techniques to measure these activation products, 
fission products and transuranics in tissues are not available. The 
purpose of this program is to provide the necessary instrumental and 
chemical procedures such that the biological studies can be economi- 
cally and scientifically accomplished. These instrumental measuring 
techniques will detect the low levels of activation products, fission 
products, and transuranics in biological and environmental systems. 
Since biological studies require the analysis of thousands of samples, 
inexpensive automated technique development will be emphasized. 
Keywords: nuclear industry; nuclear power plants; radioactive 
wastes; leaks; measuring instruments; chemistry; radioactive materi- 
als; automation; radiobiology; biological radiation effects; design. 

106237 Identification of Sulfur Heterocycles in Coal Liquids and 
Shale Oil. (Brigham Young Univ., Provo, UT). Project number: 
008240. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
nC1E - 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Pollutant characterization and analysis. 

The carcinogenic potential of complex mixtures of polycyclic 
aromatic compounds, which are present in fossil fuels, has stimulated 
much effort by researchers to identify indilridual mixture compo- 
nents. Considerable work has been done in the past on the polycyclic 
aromatic hydrocarbon fractions of coal derived products, and con- 
siderable work is being done presently on the nitrogen heterocycles. 
One area that has been neglected somewhat is the sulfur heterocycle 
fraction. In the work proposed herein, analytical techniques will be 
developed to separate and identify sulfur-containing polycyclic aro- 
matic hydrocarbons in both coal liquids and shale oil. New ap- 
proaches include the use of glass capillary-column gas chromato- 
graphy in conjunction with sulfur selective detection and mixed 
charge exchange-chemical ionization mass spectrometry. Further- 
more, to provide positive identification of selected isomers, suspect- 
ed but unknown ring systems will be synthesized. Gas chromatogra- 
phic retention data and mass spectral data will then be compared for 
positive identification. All compounds synthesized and sulfur rich 
fractions isolated will be subjected to the Ames test to assay for 
mutagenicity. 
Keywords: shale oil; coal liquids; polycyclic aromatic hydrocarbons; 
organic sulfur compounds; mutagenesis; gas chromatography; mass 
spectroscopy; mutagen screening; separation processes; chemical 
analysis. 

106238. In Situ Oil Shale: Ecology. Ireland, R. (Lawrence Liver- 
more Laboratory, Lawrence, CA). Project number: 003022. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

This study will determine the potential ecological effect of in 
situ oil shale retorts (ISOS) in the Piceance Basin where new oil 
shale technologies are being tested and commercialization is immi- 
nent. In the context of the biological resources of the Pinyon- 
juniper, sagebrush, shrub associations, the aquatic communities and 
the agricultural land use, five tasks are proposed which will be time- 
phased over a three-year period: (1) preliminary assessment of poten- 
tial toxicity; (2) preliminary survey of baselines data; (3) supplemen- 
tary baselines and preliminary effects study; (4) effects studies and 
models; and (5) assessment of ecological effects. Tasks 1 and 2 are 
largely paper studies accomplished in the first year; Task 3 is a field 
collection to supplement existing baselines data and initial bioassay 
efforts in the second year; and Tasks 4 and 5 are experimental and 
data analysis efforts in the final year. 

Keywords: oil shales; environmental impacts; in-situ retorting; toxic- 
ity; bioassay; colorado; waste water. 

106239 Iron-55 Phenomenon. Crecelius. (Battelle Pacific North- 
west Labs., Richland, WA). Project number: 003062. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(20); nuclear fission(80) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

The ultimate impact of the trace elements entering the ocean 
from the earth's atlliosphere depends on the physical-chemical forms 
relative to those of their counterparts in the ocean water. We have 
learned over the last several years that certain trace elements and 
radionuclides enter the ocean in a form which makes them far more 
available for biological uptake than the stable element counterpart in 
sea water. This has been particularly well demonstrated in the case 
of 55Fe. In this current proposal, we would plan to carry out the 
strategy employed in the 55Fe study: (1) make actual measurements 
of chemical forms of toxic trace elements entering the ocean from 
the atmosphere ind the rate at which these are converted to the 
chemical forms naturally present in seawater; (2) determine the 
fraction of the. various trace elements in marine aerosols that is 
associated with anthropogenic versus natural sources; (3) determine 
the effect of trace element additions, which are 10 to 100 fold higher 
at mid latitudes, on their concentrations in marine organisms versus 
latitude; and (4) determine concentration ratios relative to seawater 
for those trace elements which become substantially enriched in the 
various marine trophic levels. Major emphasis in this program will 
be placed on measurement of those .trace elements which are known 
to be associated with energy production sources, such as Se, As, Sb, 
Hg, Cd, V, and Cu. The measurements will also include the behavior 
of important radionuclides, including 55Fe, 65Zn, 60C0, IIOAg, 
210Pb, and perhaps 46Sc, 54Mn, 88Y, 99Tc, 106Ru, and 137Cs. 
Keywords: iron 55; seas; surfaces; trace amounts; environmental 
transport; selenium; arsenic; antimony; mercury; cadmium; vanadi- 
um; copper; zinc 65; cobalt 60; silver 110; lead 210; scandium 46; 
manganese 54; yttrium; technetium 99; ruthenium 106; cesium 137; 
quantity ratio. 

106240 Dynamics of Trace Elements. Wallace. (Univ. of Califor- 
nia, Los Angeles, CA). Project number: 004145. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objectives of this study are to examine potential effects of 
coal fly ash on desert environments. The goals are to define levels of 
ash required to cause either short-term or deferred effects on 
growth, phenology, reproduction and survival of desert plants, and 
to relate these levels to those actually existing in the vicinity of coal- 
burning power plants, and to projected levels following 35 years of 
plant operation. Six blocks of four 15 x 15 field plots have been 
established at the Nevada Test Site. Ash from precipitators of 
Southern California Edison's Mohave Generating Station has been 
applied to three plots in each block, with target levels of 10, 30, and 
100 inetric tons/ha after two years of application. Each block 
contains three treated plots and one control. Annual and perennial 
plants in treated and control plots will be compared in terms of 
phenology, growth, reproduction, and survival. Shrub species being 
evaluated are: creosote bush (Larrea tridentata), bur sage (Ambrosia 
dumosa), desert tea (Ephedra nevadensis), and box thorn (Lycium 
andeisonii). Comparisons between shrubs in different plots will be 
based' on measurements and observations of tagged shoots. 
Keywords: coal; fly ash; deserts; biological effects; plants; plant 
growth; mortality; reproduction. 

106241 Development of a Community Index of Minimum Fluctu- 
ationafor Early Detection of Sulfur Dioxide Perturbation. Treshow. 
(Univ. of Utah, Salt Lake City, UT). Contract: 008263. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D. categories: Ecological 
effects of pollutants or physical disturbances. 

A certain amount of fluctuation in the composition of a plant 
community from year to year is normal. Flux, or variation, repre- 
sents the plant community response to differences in the environ- 
ment,. especially annual variation in the temperature and moisture 
regiines. Because of this normal flux, it is difficult to determine the 
extent to which community changes are influenced by such abnor- 
mal stresses as pollutants. The purpose of the proposed research is to 
develop a sensitive means of detecting abnormal fluctuations and 
thereby be able to assess the presence of perturbation in plant 
communities. If community changes that were caused by some 
abnormal stress or perturbation could be detected the first year, the 
changes could provide an early and sensitive index for measuring the 
impact of air pollutants on these communities. A few years ago, 
injury to plant foliage readily visible to the experienced eye.was 
considered to be the earliest sign of air pollution effects. Air pollu- 
tion control technology has now reached a state where such injury is 
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rare and no longer provides an adequate supplement to, chemical An environmental and health monitoring and testing plan to 
methods of air monitoring. study the low-Btu gaisfier installation at the University of Minneso- 
Keywords: sulfur dioxide; detection; plants; variations; air quality; ta-Duluth (UMD) is being developed and implemented for the 
moisture; temperature effects; biological indicators; environmental Assistant Secretary for Environment, Department of Energy. Data 
effects. and information obtained from this and related oroiects to be devel- 

106242 Revegetation of Alaskan Coal Mine Spllls. Loynachan. 
(Univ. of Alaska, Fairbanks, AK, 99701). Project number: 007515. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Alaska contains large reserves of coal which presumably will 
be developed as the national need for energy from other than 
petroleum sources intensifies. In a large-scale mining operation, 
preplanning is important to avoid deteriorative effects upon the 
environment. Baseline information is required to develop an ade- 
quate and adaptive reclamation program. This research will investi- 
gate reclamation of coal mine spoils in the cold-dominated environ- 
ment of Alaska. Physical and chemical properties of spoil materials 
will be characterized from the different climatic regions in Alaska 
which contain coal reserves. Special consideration will be given to 
natural plant succession, and to seedings to revegetate existing spoil 
sites. Various species of native and introduced grasses, forbs, and 
woody plants will be evaluated. The importance of topsoiling, 
mulching, irrigating, and fertilizing will 'be evaluated. Field plots 
will be permanently marked to permit long-term.study since the 
cultural management needed to promote longevity of established 
stands may be critical in the overall reclamation program. Thus, if 
native species have distinct advantages in persisting without manage- 
ment after initial establishment, those advantages'will becorne in- 
creasingly apparent with time. 
Keywords: alaska; coal mines; revegetation; land reclamation; spoil 
banks; soils; plants; cultivation techniques. *. . - .  . 
106243 Energy Effects Studies. Lindberg. (Univ. of California, 
Los Angeles, CA). Project number: 003003. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. , . . 
Related energy source: solar(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The research program is concerned with site d idrbance and 
adjustment of desert ecosystems such as might occur with solar 
power generation in desert sites. Supporting-basic studies dealing 
with physiological ecology, and structure and function of desert 
eposystems wal undoubt;:diy represent a significant part of the 
program. The activities under this program will coordinate: with 
existing research activities in ecology. 
Keywords: deserts; terrestrial ecosystems; solar power plants; envi- 
ronmental impacts; site selection. 1 .  

106244 Gasifiers in Industry: Pike ~ounty.'Cowser, K.E., (Oak 
Ridge National Lab., Oak Ridge, TN, 37830). Project number: 
003176. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and E?vironmental Research. Funding: 
DOE. 
Related energy source: Coal(100) R and D categcries: ~ n v i r o n ~ e n t a l  
effects assessment. 

An environmental and health monitoring and testing plan to 
study the low-Btu gasifier installation at Pike County, Kentucky, is 
being developed for the Assistant Secretary for Environment, De- 
partment of Energy. Data and information obtained from this and 
related projects (one being implemented at the University of Minne- 
sota-Duluth and another to be developed at Land 0' Lakes, Minne- 
sota) will permit judgments to be made of the environmental accept- 
ability of these processes, in addition to their technical and economic 
suitability. Each gasifier project is expected to operate for a period 
of three years in an uninterrupted mode, and each may use different 
types of coal. State-of-the-art methods are to be emphasized in 
monitoring and testing, and the interests and needs of other govern- 
ment agencies, such as EPA and NIOSH, are to be integratedcinto 
the program. Process streams, plant emuents, and the working 
environs will be characterized chemically and physically ,by on-line 
and in-plant sample collections, measurements, and monitoring. Data 
development will be used to guide subsequent bioassays and ecologi- 
cal testing of samples to correlate with possible worker exposures, 
and to assess the potential health and environmental impacts of this 
demonstration facility. 
Keywords: coal gasification plants; kentucky; monitoring; health haz- 
ards; environmental impacts; low btu gas; liquid wastes; sampling; 
bioassay; gaseous wastes. I 

106245 Gasifiers in Industry. Cowser, K.E. (Oak Ridge ~ a t i o n a i  
Lab., Oak Ridge, TN, 37830). Project number: 003175. Supported by: 
Department of Energy, Washington, , D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. . ,.. a ,. 

oped at Pike County, Kentucky, and Land 0' ~ i k e s ,  Minnesota, will 
permit judgements to be made of the environmental acceptability of 
these processes, in addition to their technical and economic suitabil- 
ity. Each gasifier project is expected to operate for a eriod of three 
years in an uninterrupted mode, and elch may use diRerent types of 
coal. State-of-the-art methods are to be emphasized in monitoring 
and testing, and the interests and needs of other government agen- 
cies, such as EPA and NIOSH, are to be integrated into the 
program. The principal components of the monitoring and testing 
plan involve on-line studies, in-plant studies, and local area studies to 
be integrated through multidisciplinary assessments. This proposal 
includes the reqliirements for on-line and in-plant sample collection, 
measurement, and monitoring as they relate to the characterization 
of process streams, effluents, and the working environment, as well 
as the characterization of samples for subsequent bioassay and eco- 
logical testing. A data management component will provide a com- 
puterized data management system for storage and retrieval of data 
and information, and will include: (1) structure for data base devel- 
opment; (2) procedures to ensure proper identification and recording 
of data; (3) network to provide user access to the files; and (4) data 
analyses routines. . 
Keywords: coal gasification plants; environmental impacts; monitor- 
ing; health hazards; minnesota; on-line measurement systems; bio- 
assay; sampling; data processing; data base management; liquid 
wastes; gaseous wastes. 

106246 Synthetic Fuels Data Management for the UMD Gasifier. 
Cowser, K.E. (Oak Ridge National Lab., Oak Ridge, TN, 37830). 
Project number: 003277. Supported by: Department of Energy, Wash- 
ington, D C  (USA)..Office of Health and Environmental Research. 
Funding: DOE. 
Related energy sourie: CoaI(100) R and D categories: Environmental 
effects assessment. 

The environmental and.health prograh for the University of 
Minnesota-DUluth (UMD) gasification facility outlines a program to 
provide data and perform assessments on the low-Btu gasification 
facility which will permit DOE and other federal agencies to judge 
potential impacts and the acceptability of this coal conversion tech- 
nology. The three year program entails on-line monitoring, sample 
collections, and laboratory analyses. The primary objective of this 
supplementary proposal is to develop and implement the data man- 
agement requirements for investigators in the UMD program. Addi- 
tional objectives of this proposal are: (1) to solicit the data manage- 
ment requirements of persons indirectly engaged in the UMD pro- 
gram and to implement, when feasible, procedures to enhance the 
assessment capabilities of the UMD program; (2) to interface with 
the sampling procedures and the sample management facility and 
develop archival procedures for the data; and (3) to incorporate the 

' 

ability to handle data from other gasifier sites within the data 
management system. The scope of the final objective will include 
considerations for other technologies and programs within these 
technologies so that a reasonably flexible system will be implement- 
ed. 
Keywords: coal gasification plants; minnesota; synthesis; low btu gas; 
data base management; information needs; data processing; data 
processing; data analysis; on-line measurement systems; monitoring; 
environmental impacts; health hazards. 

106247 SRC Effluent/Product Characterization. Weimer. (Bat- 
telle Pacific Northwest Labs., Richland, WA, 99352). Project 
number: 003071. Contract: 003071. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related, energy source: CoaI(100) R and D categories: Pollutant 
characterizatian and analysis. 

The solvent refining of coal is a rapidly developing advanced 
fossil fuel energy technology. As such, it is necessary to assure that 
all potential environmenta1,and health concerns are evaluated prior 
to full-scale commercialization of this coal liquefaction process. 
Samples of SRC-I and SRC-I1 products, eftluents, process streams, 
and waste materials are being obtained from the solvent refined coal 
pilot plant facility in Du Pont, Washington. These materials are 
fractionated and prepared for biological and/or ecological testing. 
Additional chemical characterization is being performed to identify 
the biologically active organic compound classes or individual or- 
ganic constituents present. The coordination between the chemical 
analyses and the biotesting program assures that the most detailed 
chemical characterization information is obtained for those SRC 
research materials of greatest biological concern. 
Keywords: src process; solvent-refined coal; synthetic fuels; liqyid 
wastes; gaseous wastes; environmental impacts; src-ii process; pilot 
plants; washington; sample preparation; chemical analysis; biology; 
environment; testing; fractionation. 
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,106248 In  Situ Coal Gasification: Water/Air. Stuermer. (Law- 
-rence Livermore Lab.; Livermtire, CA). Project,number: 002644. 
Supported by: Department 'of Energy, Washington, D C  (USA). 
Office of Health and Environmental.Research. Funding: DOE.  
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Groundwater quality and air quality source characterization 
studies of the L L L  In Situ Coal Gasification Project in the Powder 
River Basin at Hoe Creek, Wyoming, will be performed. A complete 
characterization of the groundwater source term will be performed, 
and diffusion and transport of trace contaminants in the groundwater 
plume will be evaluated. Characterization of the particulate, con- 
densable and noncondensable portions of the product gases before 
flaring will be carried out. Emphasis will be placed on characterizing 
the trace inorganic and organic constituents in the classes: polycyclic 
aromatic hydrocarbons, aromatic amines, phenols, organometallic 
compounds, sulfur species, and heavy and transition metals. Frac- 
tionation and characterization of the samples into acidic, basic, 
neutral, and polycyclic aromatic fractions for bioassay studies will 
also be performed. This project will be coordinated with, and will 
complement, the AFE-  and ECT-funded efforts on  the In Situ Coal 
Gasification Project. 
Keywords: in-situ gasification; ground water; water quality; trace 
amounts; elements; organic compounds; chemical analysis; particles; 
polycyclic aromatic hydrocarbons; aromatics; amines; phenols; or- 
ganometallic compounds; bioassay; wyoming; environmental trans- 
port; environmental impacts; aerosols; water; water pollution; sur- 
face air; air pollution. 

106249 Tracer Analytics. Dietz, R. (Brookhaven National Lab., 
Upton, NY). Project number: 003226. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

This task is comprised of two principal efforts: (1) the devel- 
opment and utilization of atmospheric tracer compounds for disper- 
sion and long-range transport studies; and (2) the development and 
validation of unique instrumentation for applications in tracer studies 
and determination of  energy-related atmospheric and source-emis- 
sion pollutants. For the sub-task of atmospheric tracer developments, 
efforts are directed at the testing and validation of state-of-the-art 
samplers and analytical procedures for the family of perfluorocarbon 
tracers (PFTS), the search for new PFTS with lower ambient 
background levels, the preparation of the respective gas standards, 
participation in interlaboratory comparison and validation test pro- 
grams, assistance to other laboratories in DOE-supported field tracer 
studies, and finally implementation of an effort in BNL-directed 
tracer programs for vaildation of short- and long-range dispersion 
and transport models, as applied to energy-related pollution prob- 
lems. The  sub-task of instrumentation development is directed to- 
wards the development and improvement of new and existing ana- 
lytical instrumentation for the determination of meteorological gas 
tracers (PFTS), the development and commercialization of new 
atmospheric sampling and concentration procedures for application 
to  the determination of P F T S  and energy-related pollutants, the 
application of chemical conversion principles for the novel develop- 
ment of sensitive techniques for the determination of trace atmos- 
pheric constituents, and the development and validation of new gas- 
standard sources in support of the above efforts. 
Keywords: tracer techniques; atmospheric chemistry; environmental 
transport; measuring methods; design; air pollution monitors; coordi- 
nated research programs; fluorinated aliphatic hydrocarbons; fluor- 
inated aromatic hydrocarbons. 

106250 Oil Shale Fugitive Air Emissions. Schmel. (Battelle Pacif- 
ic Northwest Lab., Richland, WA, 99352). Project number: 003053. 
Supported by: .Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE.  , 

Related energy source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. ' 

The development of a major oil shale industry can have 
significant effects on air quality. Impacts of oil shale development on 
the atmosphere include releases from mining, transportation, materi- 
als handling, crushing, grinding, sizing, retorting, combustion prod- 
ucts, methane and hydrocarbon' releases from retort water, leachates 
of retort shale, and spent shale disposal sites. Extensive direct 
measurements of airborne concentrations and releases will be made 
to validate fugitive release estimates and predictive atmospheric 
transport models. The  objectives are to determine a data base for the 
release of airborne particulates and gases during oil shale mining, 
processing and final disposition of retort wastes and to develop 
predictive atmospheric transport models. 
Keywords: oil shale industry; environmental impacts; air quality; flow 
models; aerosols; particles; exhaust gases; oil shale mining; oil shale 
processing plants; spent shales; waste disposal; forecasting; data 
acquisition. 

-106251 Atmospheric Diffusion in Complex Terrain. Orgill. (Bat- 
telle Pacific Northwest Labs., Richland, WA,  99352). Project 
number: 003056. Supported by: Department of Energy, .Washington, 

, ,DC (USA). Office of Health and Environmental Research. Funding: 
'DOE. . 

- 

.Related energy source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objective of this research is to develop models and 
analysis methodology for estimating the dispersion and transport of 
pollutant particles and gases in complex terrain. Its particular appli- 
cation is to energy resource development sites, but the finding will 
also be applicable to effluents from any source in similar terrain. The  
study includes reviews of past model and field work, critique of 
numerical and physical models for complex terrain, and the collec- 

' 
tion of field data to provide input and confirmation of the model 
prediction. The  long range objective is to provide methods to  
predict transport and .diffusion from effluent sources located in 
complex terrain such as cliffs, hills, valleys, gaps, etc. 
Keywords: earth atmosphere; environmental transport; topography; 
dispersions; particles; air pollution; gases; mathematical models; aer- 
osols. : ,  
106252 ~ o h u t i o n  in ~ i m o s ~ h e r e .  Novakov, C. (Lawrence Berke- 
ley Lab., Berkeley, CA). Project number: 002524. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE.  
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of this projcct is to asscss the role of catalytic 
(gas-partic1e)'oxidation of sulfur dioxide to sulfate with respect io 
competing homogeneous reactions, especially photochemical. A 
more immediate objective is to provide an experimental rating of 
various catalytically active particulate materials with respect to their 
ability to oxidize sulfur dioxide in the plume and in the atmosphere. 
The  catalytic activity of particles consisting of soot, vanadium 
oxides, and iron and manganese oxide will be determined as a 
function of particle size, particle concentration (mass and number). 
temperature, and absolute and relative humidity. The particles to  be 
used in this study will be produced in well-defined flames so that the 
results obtained will be directly applicable to the interpretation of 
data obtained in studies involving power plant plumes. 
Keywords: earth atmosphere; sulfur dioxide; oxidation; sulfates; at- 
mospheric chemistry; catalytic effects; soot; vanadium oxides; iron; 
manganese oxides; plumes; photochemical reactions. 

106253 H-Coal. (Oak Ridge National Lab., P.O. Box X, Oak 
Ridge, T N ,  37830). Project number: 003469. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health &d 
Environmental Research. Funding: DOE.  
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

Major use of coal liquefaction products for boiler fuels, fuel 
oil, and chemical feedstocks is expected, with a projected energy 
production of several quads in the next two decades. The  H-coal 
process is one of several methods under intensive technological 
study, and operation of the pilot plant, to begin immediately, will 
provide engineering data for scHle-up. Concomitant with these an- 
ticipated engineering advances and the emphasis on commercializa- 
tion is  the need to ensure the environmental acceptability of the 
process. Information to be gathered during operation of the H-coal 
pilot plant can aid in answering questions of an engineering, econom- 
ic, and environmental nature for an expanding coal-liquefaction 
techliology. In recognition of the potential widespread deployment 
of this technology, the Oak Ridge National Laboratory (ORNL) was 
requested by the Assistant Secretary for Environment (ASEV), 
Department of Energy (DOE), to develop for consideration compre- 
hensive environmental and health plans to study the pilot plant. 
Emphasis is to be placed on those aspects of the operation that are 
applicable to a commercial-size facility. Pilot plant operation is 
expected to continue for a period of about two years. Three different 
coal types will be tested including Kentucky No. 9, Eastern Illinois 
No. 6, and a Western Wyodak. The  latter two coals will be subjected 
to two modes of operation (to produce a synthetic crude and a fuel 
oil). Although state-of-the-art methods are to be emphasized in 
monitoring and testing, application of several new testing and sur- 
veillance protocols is likely during the study period. 
Keywords: h-coal process; synthetic fuels; boiler fuel; fuel oils; 
chemical feedstocks; pilot plants; commercialization; coal liquefac- 
tion; environmental impacts; monitoring. 

106254 Hydrodynamic and Chemical Modeling of Heavy Metals 
-in Ashpond Leachates. Theis, T.  (Notre Dame, IN). Project number: 
008261. Supported by: Department of Energy, Washington, D C  

"(USA). Office of Health and Environmental Research. Funding: 
DOF - 
Related energy source: CoaI(100) R and .D categories: Environmental 
transport and conversion of pollutants. 

A description of the theoryand methods of modeling heavy 
metals and o t h ~ r  inorganic compon$n!s in ash ponkl leachates is 
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presented. The model could also be applied to other types of wastes 
such as SO2 scrubber liquors, residues from coal conversion facili- 
ties, aqueous nuclear wastes, various blow down discharges, and 
other wastes from outside the electric power industry. Initially, the 
case of two-dimensional steady state flow with no adsorption of 
soluble complexes will be treated. More advanced considerations, 
such as the non-steady state, can be treated at a later time. The 
model differs from previous efforts at groundwater modeling in the 
degree of complexity of the chemical reaction component. Soluble 
complex formation, adsorption onto soil particles and precipitation 
are all considered thus giving the model a broad applicative base. 
Users envisioned ranged from power companies and their consul- 
tants, and local and federal environmental regulatory agencies. It can 
be used as a management, investigative, or research tool. The 
morphology of the model consists of a finite element approach to 
hydrodynamic flow and transport in conjunction with an equilibrium 
description of the chemistry. Solutions of the problem involving 
direct coupling of the transport and chemical equations and an 
indirect iterative approach are outlined. Calibration and testing will 
be achieved beginning with n one-dimensionnl Inborntory soil 
column and progressing to field evaluations including sites under 
study in connection with this and previous research efforts. In 
addition to its usefulness in assessing the migration and degree of 
pollutional containment in a disposal system, the model is seen as a 
logical step in the progression and refinement of groundwater mod- . - 
eliig. - 
Keywords: leachates; ponds; mathematical models; hydrodynamics; 
metals; wastes; sulfur dioxide; scrubbers; ground water; chemical 
reactions; soils; adsorption; flow models; environmental transport; 
trace amounts; hydrology. 

106255 Migration of Petroleum Products Accidentally Introduced 
into the Subsurface Through Spills. Pinder. (Princeton Univ., Prince- 
ton, NJ). Project number: 007509. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

This research program is designed to investigate the migra- 
tion and evolution of hydrocarbons introduced accidently into the 
groundwater system. Particular emphasis will be placed on the 
development and evaluation of selected remedial pumping schemes 
designed to remove contaminating hydrocarbons. The vehicle for 
this research will he a simulatnr hased on the numerical solution of 
the partial differential equations describing three-phase flow in 
porous media. The simulator will utilize the Galerkin method of 
approximation in conjunction with either isoparametric quadrilateral 
or isoparametric Hermitian elements. 
Keywords:' oil spills; environmental transport; ground water; con- 
tamination; decontamination; simulation; hydrocarbons. 

106256 Analytical Development Studies. Welford, G.  (DOE, En- 
vironmental Measurements Lab., 376 Hudson St., New York, NY, 
10014). Project number: U1778.  Supported by: Uepartment of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(50); 03 and gas(50) R and D categories: 
Pollutant characterization and analysis. 

The objectives of this program are to develop methods of 
analysis for selected trace elements, anions, organic and gaseous 
pollutants in environmental and biological materials; and to deter- 
mine the reliability of the selected method for the specific pollutant 
with variations in major and minor constituents. Individual pollut- 
ants will be investigated based on potential toxicity to man, reported 
levels of environmental contamination, and reported reliability of 
existing methods and measurements. 
Keywords: elements; trace amounts; anions; organic compounds; 
gases; measuring methods; accuracy. 

106257 Dry Geothermal Hot Rock. Miera, F. (Los Alamos Scien- 
tific Lab., P.O. Box 1663, Los Alamos, NM, 87545). Project number: 
002153. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE: 
Related energy source: geothermal(100) R and D cntegories: Environ- 
mental effects assessment. 

Environmental studies at the LASL Dry Geothermal Energy 
Extraction Project encompass the following major objectives: (1) 
establishment of biotic and abiotic inventories of the ecosystem at 
the site; (2) identification and quantification of key ecosystem com- 
ponents; (3) environmental consequences of site effluents; and (4) 
determination of impact severity upon the animal and plant commu- 
nities. Specifically, in FY 1979 this project will be in a monitoring 
posture as all major sampling programs will have been developed 
and implemented in the field. Seasonal readings from permanent 
transects will be continued and the existing data set reexamined in an 
attempt to extrapolate the environmental impacts of a 10-fold in- 
crease of the demonstration project. These projections will empha- 
size the use of natural species for ecological compatibility and 

perhaps a reshaping of the landscape into more aesthetically pleasing 
natural contours. Energy shortages will probably cause extensive 
development of geothermal energy reservoirs by the mid-1980s. 
Results of this investigation will lead to refined procedures for 
mitigation of ecological impacts due to these activities. Many ques- 
tions as to the bioenvironmental consequences of such installations 
may be answered and, if so, comparisons may be made between the 
environmental impacts of this and other energy-producing systems. 
Results of this study include biotic inventories of the LASL test site, 
with identification of several key species upon which future studies 
will concentrate. An active weather station has been established and 
computer software support written to analyze these data. Sampling 
programs have been established to measure seasonally several popu- 
lation parameters for plants, large mammals, and birds. An ongoing 
program to measure water quality in the vicinity exists, and addition- 
al sampling stations have been placed in the drainage next to the 
facility. 
Keywords: hot-dry-rock systems; environmental impacts; ecosystems; 
energy demand; computer codes; baseline ecology; water quality; 
plants; birds; mammals; sampling; landscaping. 

106258 Geothermal Studies (Geysers). Shinn, J. (Lawrence Liver- 
more Lab., P.O. Box 808, Livermore, CA, 94550). Project number: 
003232. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: geotherma1(100) R and D categories: Environ- 
mental effects assessment. 

The objectives of this proposed research are to conduct 
research studies to evaluate the environmental impacts of geothermal 
energy development on geology, hydrology, and ecology. Major 
field studies will be conducted in two important geothermal areas in 
California: The Geysers-Calistoga Area and the Imperial Valley. 
Key issues include: (1) slope stability, subsidence and seismicity; (2) 
surface water, groundwater, and geothermal reservoir interrelation- 
ships; (3) biogeochemical cycling of geothermal effluents, e.g., 
boron, ammonia, arsenic, mercury, in the soil, water, sediment, and 
vegetation, and in terrestrial and aquatic organisms; and (4) effects 
and toxicities of geothermal effluents on terrestrial and aquatic 
ecosystems. Extensive baseline and effects information have been 
established by the Imperial Valley Environmental Project (IVEP). 
Expertise gained in the IVEP will be applied to new research areas 
at The Geysers-Calistoga Area. Field projects will be established in 
the first year. 
Keywords: geysers geothermal field; imperial valley; environmental 
impacts; resource development; stability; seismicity; boron; ammo- 
nia; arsenic; toxicity; geothermal fluids. 

106259 Transuranic Chemical Species in Ground Water. Robert- 
son. (Battelle Pacific Northwest Lab., Richland, WA, 99352). Proj- 
ect number: 003378. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

Ground water transport of the transuranics is a little under- 
stood problem of immediate concern to DOE. At several radioactive 
waste burial sites and at most major nuclear installations in the U.S. 
some form of ground water contamination has occurred. There is an 
urgent need for research studies designed to elucidate both the 
physicochemical species and the rates and mechanisms of ground 
water transport of long-lived radionuclides. A unique opportunity 
exists at the Hanford 81301-N crib trench to study, under natural 
conditions, the physicochemical processes which control the mobil- 
ity of radioactivity in ground waters. At this site, low-to-intermedi- 
ate level radioactivity (including transuranics) contained in Hanford 
N-reactor coolant waters is continually discharged into a seepage 
trench located on a bluff overlooking the Columbia River. The 
effluent water percolates by gravity through a soil bank and emerges 
to form seepage springs located along the bank of the Columbia 
River. The objectives of this research program are to utilize this 
contaminated ground water system as a natural laboratory for (1) 
identifying what specific physicochemical forms of the radionuclides 
are migrating, (2) determining the rates and mechanisms of ground 
water transport of these radionuclides, and (3) identifying mecha- 
nisms which immobilize the species of radionuclides that are migrat- 
ing in ground waters. These studies will hefp to provide a sound 
basis for understanding the mechanisms of ground water transport of 
radionuclides. 
Keywords: ground water; transuranium elements; contamination; ra- 
dionuclide migration; environmental transport; radioactive waste 
disposal; ground disposal; hanford reservation; low-level radioactive 
wastes; intermediate-level radioactive wastes. 

106260 Retention and Fate of Inhaled PAH. Mitchell, C.E. 
(Lovelace Foundation for Medical Education and Research, Inhala- 
tion Toxicology Research Inst., P.O. Box 5890, Albuquerque, NM, 
87115). Project number: 002671. Supported by: Department of 
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Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

There is potential for formation and release of polycyclic 
aromatic hydrocarbons (PAH) from most coal combustion and con- 
version technologies. They are potentially present in both fugitive 
and stack emissions from these technologies and are a potential 
inhalation hazard to man. PAH are known carcinogens. Thus, it is 
essential that additional work be conducted to characterize the 
manner in which PAH are handled following inhalation. PAH may 
be present in the atmosphere as vapors, condensation aerosols;and/ 
or adsorbed onto fine particulates. PAH aerosols of these various 

The foremost objective is to screen, and where possible to 
quantitate, the cytotoxicity and mutagenicity of effluents and crude 
products from the coal related synthetic fuels, mostly in the form of 
already identified chemical constituents, or fuel subfractions separat- 
ed by analytical methods, and, where feasible, the unfractionated 
synthetic fuel itself. Other objectives are: (1) to study quantitative 
specified locus mutagenesis by chemicals and radiation, and by the 
interaction of chemicals and radiation; and (2) to develop a mamma- 
lian cell system suitable for simultaneous quantitative analyses of 
malignant transformation and gene mutations as a means to establish, 
ultimately, the possible role of somatic mutation in cancer. 
Keywords: mutagen screening; cell cultures; coal liquids; synthetic 
fuels; synthetic fuels; hamsters; oncogenic transformations. 

types will be generated and used for inhalation exposures of experi- 
mental animals. Emphasis will be placed on determining the reten- 106264 Skin and PulmonarY' mcinogenesis- O ' a n n o r ,  T. (Ar- 
tion and metabolism of these compounds in the lung following the Bonne National Lab., 9700 S. Cass Ave.9 Argonnet IL). Project 
exposure and translocation to other tissues. Radiolabeled PAH will number: 001540. Contract: W-31-109-ENG-38. Supported by: Depart- 
be  reo oared and used in this reaard. The interaction of PAH and Fen! of Energy* . - . - -. D C  - - (USA). - Office of Health and 
PAH metabolites with cellular ~acromolecules such as DNA will Environmenta!Research. Fudding: 
also be studied. These characteristics of PAH followine inhalation Related energyi source: aaI (100)  R and D categories: Biological 
will then be correlated with the development of neopLsms in the 
lungs and other tissues of experimental animals. 
Keywords: polycyclic aromatic hydrocarbons; coal; combustion 
products; retention; lungs; inhalation; coal liquefaction; coal gasifica- 
tion; health hazards; coal industry; air pollution; aerosols; vapors; 
dna; carcinogenesis. 

106261 Coal Carcinogenesis. Herschman. (Univ. of California, 
Los Angeles, CA). Project number: 002785. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Co-carginogens (or promoters) are compounds which are not 
themselves carcinogenic but enhance carcinogenic activity. They 
both (1) lower the threshold for active carcinogens, and (2) cause 
expression of latent (stored o r  unexpressed) carcinogen damage, and 
lead to tumor formation. We believe their identification in the 
environment, and particularly in the products of alternative energy 
generation technologies, is as important, if not more so, than the 
identification of carcinogens. A simple cell culture technique has 
recently been developed to identify co-carcinogens and study their 
mode of action. W e  plan to (1) verify this result, (2) develop a 
screening methodology based on the assay, (3) analyze suspected co- 
carcinogens and adapt the assay to energy technology by-products, 
and (4) begin molecular studies of the mechanism of action of 
promoters. 
Keywords: coal; carcinogenesis; animal cells; biological pathways; 
carcinogens; synergism; cell cultures; mutagen screening; promoters. 

106262 Genetic Basis of Mutagenesis/Carcinogenesis. Lalley, 
P.A. (Oak Ridge National Lab., Biology Division, Oak Ridge, TN, 
37830). Project number: 003152. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Cancer in humans, caused by exposure to coal derived chemi- 
cals, is characterized by variable periods of latency which are not 
yet understood. It is necessary that the interactions and biochemical 
effects of environmental carcinogens on cellular macromolecules 
where the mutagenic and/or carcinogenic potential is expressed are 
understood. Which nucleic acid molecules are modified by the 
carcinogen, the sites of attack, and whether these nucleic acid 
perturbations continue in the resultant malignantly transformed cells 
will be determined. Initial studies on hamster embryo fibroblasts will 
be extended to human cell culture. An examination of the chemical 
perturbation of the main cofactors directing translational fidelity for 
protein synthesis (tRNA,rRNA) is necessary to define their role in 
cellular homeostasis and determine where and how malignant trans- 
formation by environmental carcinogens interrupt the homeostatic 
equilibrium. The results will establish whether studies on cell cul- 
tures give the same results as related studies in whole animals and 
thus help verify the validity of the cell culture model and support 
the extrapolation to man. In addition, if specific nucleotide sites are 
susceptible to the chemical perturbation, this may lead to the design 
of protective agents. 
Keywords: mutagenesis; carcinogenesis; nucleic acids; fibroblasts; cell 
cultures; animal cells; proteins; biosynthesis; transfer ma; rna; ho- 
meostasis; nucleotides; chemical bonds; coal. 

106263 Coal Liquefaction: Mammalian Cell Mutagenesis. Hsic, 
A.W. (Oak Ridge National Lab., Biology Div., Oak Ridge, TN, 
37830). Project number: 000237. Contract: W-7405-ENG-26. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(90); nuclear fission(l0) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

effects of pollutants in experimental systems. 
This program has three segments concerned with: (1) enzy- 

matic metabolism of chemical carcinogens; (2) the mechanism of skin 
carcinogenesis and the factors that determine susceptibility for 
cancer induction and co-carcinogenic effects; and (3) the critical 
examination of the use of mouse lung tumors as a test system for the 
assessment of environmental pollutants for tumorigenic potential. 
The three segments are interrelated and are concerned with two 
tissues that are continuously exposed to environmental factors, 
namely, lung and skin. The studies examine the enzymatic produc- 
tion of the ultimate carcinogen, the relationship of specific DNA 
damage to subsequent cancer production, and the factors that influ- 
ence the expression of the cancer-producing changes. An under- 
standing of the factors that may influence susceptibility, such as age, 
proliferative activity, hydroxylase activity, and infection, are of 
importance for the assessment of risk and are studied in the rodent 
lung. Because of the problems in extrapolation of animal data to 
estimates of risk in man we are attempting to carry out some studies 
on human skin. 
Keywords: carcinogens; metabolism; skin; lungs; mice; man; response 
modifying factors; risk assessment; neoplasms; mutagen screening; 
enzymes: biosynthesis. - . -  

106265 Development of In Vitro Assay Systems for Oneogenesis. 
Elkind, M.M. (Argonne National Lab., 9700 S. Cass Ave., Argonne, 
IL, 60439). Project number: 001298. Contract: W-31-109-ENG-38. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(70); conservation(30) R and D categories: 
Biological effects of pollutants in experimental systems. 

These studies are directed at the use of induced functional 
changes, e.g., mutation and transformation, in addition to cell killing 
in order to detect energy related products of potential concern to 
humans. The use of currently available cell systems for this purpose 
will also permit basic stuides relative to mechanism. In addition to 
transformation indexes based rpon changes in growth patterns, 
growth requirements, and cell or colonial morphology, changes in 
enzymatic and antigenic properties will be sought as appropriate. 
Similar approaches will be attempted with cultured cells derived 
from animals phylogenetically more closely related to humans. 
These, plus efforts to develop animal test systems for cultured cells 
derived from human tumors as well as for human cells transformed 
in culture, will aid in the formation of extrapolations of risk estimates 
from animals to man due to nuclear and non-nuclear technologies. 
Keywords: cell cultures; mutagen screening; oncogenic transforma- 
tions; carcinogens; growth; mice; morphology; chemical properties. 

106266 Experimental Radiation-Induced and Chemical-Induced 
Carcinogenesis. Shella, C.J. (Brookhaven National Lab., Upton, NY, 
11973). Project number: 001846. Contract: EY-76-C-02-0016. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

It is the intent of the present research to study, in a quantita- 
tive fashion, the relationship of pollutant chemicals, or model com- 
pounds of pollutant chemicals, to mammary neoplasia induction in 
female rats. The synergistic, additive or inhibitory interaction of 
these compounds, the effect of route of entry into the body, the 
influence of hormonal manipulation, and diet will be studied in this 
model system in an effort to assess the potential impact of energy 
pollutants upon breast cancer in the human female. 
Keywords: pollution; carcinogenesis; mammary glands; rats; syner- 
gism; biological models; environmental exposure pathway. 

106267 Toxicology of Coal Combustion Effluents. Norris, W. (Ar- 
gonne National Lab., 9700 S. Cass Ave., Argonne, 11, 60439). Project 
number: 002452. Supported by: Department of Energy, Washington, 
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D C  (USA). Office of Health and Environmental Research. Funding: (USA). Office of Health and Environmental Research. Funding: 
DOE. nnF. r 
Related energy source: CoaI(100) R and U categories: Biological 
effects of pollutants in experimental systems. 

T o  identify and evaluate the toxicologic problems resulting 
from the combustion of coal by advanced technologies, a toxicant 
delivery system will be developed at Argonne National Laboratory 
(ANL). This system will simulate, as well as possible, the chemical 
milieu to which human populations are exposed under ambient 
conditions. An atmospheric pressure, laboratory scale FBC appara- 
tus will be constructed as part of the toxicant delivery system. The 
design of the FBC apparatus will be integrated with the designs of 
the other components of the toxicant delivery system to provide 
flexibility for varying pollutant concentrations, as well as for inject- 
ing extraneous pollutants (such as those derived from exhaust of 
gasoline engines). These extraneous pollutants may prove to be of 
significance to the chemical interactions that coal-derived effluents 
undergo in the atmosphere. 
Keywords: coal; combustion products; laboratory equipment; toxic- 
ity; delivery; simulators; air pollution; design. 

106268 Isolation and Identification of PAH from-Complex Mix- 
tures. Lipsky, S. (Yale Univ., New Haven, CT). Project number: 
007145. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: CoaI(100) R' and D categories: Biological 
effects of pollutants in experimental systems. 

The objectives are to develop method for the isolation and 
identification of polycyclic aromatic hydrocarbons found in complex 
mixtures and to determine their possible toxicity by means of a host 
mediated bioassay system. High efficiency glass capillary gas chro- 
matographic columns operating in conjunction with mass spectrom- 
etry will be utilized to separate and identify the individual.compo- 
nents of complex mixtures of polycyclic hydrocarbons derived 
during a coal conversion process. The chromatographic eftluent will 
be directly or indirectly led into a vehicle which exposes one or 
more bioassay systems to several individually resolved components 
on a time basis as they emerge from the chromatographic column. 
Attempts will be made to correlate chemical structure with biologi- 
cal function, i.e., signs of mutagenicity as determined by the bioassay 
techniques. 
Keywords: polycyclic aromatic hydrocarbons; chromatography; 
mass spectroscopy; reaction intermediates; structural chemical analy- 
sis; toxicity; bioassay. 

106269 Working Conference on the Toxicology and Occupational 
Health Aspects of Converting Fossil Fuels Such as Coal, Oil Shale and 
Tar Sands. Wands, R. (National Academy of Sciences, 2101 Consti- 
tution Ave. NW, Washington, DC, 20418). Project number: 007365. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(40); oil and gas(3C)); oil shale(30) R and 
D categories: Biological effects of pollutants in experimental systems. 

Materials used for construction, fuels, munitions, and equip- 
ment, or generated by the consumption or deterioration of such 
supplies, pose problems which must be answered quickly and cor- 
rectly for the effective operation of naval equipment and the safety 
of naval personnel. Other DOD and government agencies must deal 
with very similar problems for the accomplishment of their missions 
and the safety of personnel and the general public as well. It is the 
purpose of this Clearinghouse for Toxicological Information to 
provide access to what is known about substances with a potential 
toxic hazard, to establish standards for safe operations, and to guide 
the design and improvement of technological devices on demand. 
Storage facilities for past and current information on a wide range of 
elements compounds specified by the sponsoring agencies as being of 
concern in their operations are provided. A staff capable of making 
quick and accurate surveys of the literature, as well. as in-depth 
studies and recommendations as required, is maintained. The advice 
and assistance of the Committee on Toxicology of the National 
Safety Council is provided. 
Keywords: meetings; toxicity; health hazards; fossil fuels; energy 
conversion; coal; Gii shales; oil sands; coal industry; oil shale indg- 
try; information systems; occupational safety; working conditions; 
chemical effluents. 

106270 DOE Funding for President's Commission on Coal Indus- 
try. (President's Commission on Coal, Washington, DC). Project 
number: 008239. Supported by: Department of Energy, Washington, 
DC (USA). Ofice of Health and Environmental Research. Funding: 
DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 
Keywords: us doe; coal industry; government policies; financing. . . 
106271 Pollutant Transport in Complex Terrain. Dickerson. 
(Lawrence Livermore Lab., Livermore, CA). Project number: 
003027. Supported by: Department of Energy, Washington, DC 

- --. 
Related energy source: geothermal(lOO) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objective of this project is to improve the modeling 
capability available for simulating pollutant transport in complex 
terrain. New ideas and techniques showing practical applicability 
will be extracted from the atmospheric research efforts at Lawrence 
Livermore Laboratory and other installations and modified to pro- 
vide an interconnected consistent set of numerical models able to 
simulate complicated atmospheric transport and diffusion of multiple 
materials emitted from mult~ple sources in very complex terrain. The 
atmospheric transport and diffusion model development will be 
focused to provide, within three years, new verified computational 
capabilities suitable for assisting in the resolution of some of the key 
air quality issues confronting the development of new energy re-' 
source areas and for augmenting the atmospheric release advisory 
capability modeling repertoire. T o  insure the applicability of the 
model developments, close interaction will be maintained with the 
ARAC Project and with air quality assessments projects such as 

- - 

those planned for The Geysers geothermal region. 
Keywords: environmental transport; mathematical models; topogra- 
phy; diffusion; air quality. 

106272 Plume Transport and Diffusion. Schuster, K. (Los Alamos 
Scientific Lab., Los Alamos, NM). Project number: 003008. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(2O); oil and gas(20); oil shale(20); geo- 
thermal(40) R and D categories: Environmental transport and con- 
version of pollutants. 

This program is intended to study the detailed transport and 
diffusion of particulate plumes. Applications to be studied are plume 
behavior in simple and complex terrains in relation to pollution 
plumes from fossil fuel-burning power plants, in situ oil shale pro- 
duction, and geothermal energy production. A data base will be 
acquired to aid in the construction and verification of a predictive 
model of plume behavior. Applications to predictive real-time simu- 
lations in case of accidental releases from nuclear facilities will also 
be studied. The experimental techniques will be based on remote 
laser radar (lidar) detection of fluorescent aerosols. The identifica- 
tion of candidate aerosols and high-volume dispersion methods will 
be completed early in the period. The lidar system, in a ground- 
based configuration, subsequently will be constructed and utilized in 
field tests of small-scale (1- to 10-km) simulations. The ultimate 
utility of the system, for situations involving very long-range trans- 
port, will be in an airborne configuration, which will be initiated at 
the end of the period. 
Keywords: plumes; particles; environmental transport; diffusion; aer- 
osols; topography; fossil-fuel power plants; in-situ retorting; oil 
shales; geothermal energy; simulation; nuclear facilities; fission prod- 
uct release; accidents; optical radar; fluorescence; mathematical 
models. 

106273 Impact Assessment of Oil Spills on Marine and Estuarial 
Bird Populations. Ainley, D.G. (Point Reyes Bird Observatory, Box 
321, Bolinas, CA, 94924). Project number: 008244. Contract: 79- 
EV10254. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physicai disturbances. 

The objective of this program is a model which would define 
the extent to which spilled oil. by directly killing hirds, may reduce 
the size of populations in the Gulf of the Farallons and its adjacent 
California estuaries. The model would predict potential changes in 
mortality rates caused by major oil spills. Species vulnerability to oil 
spills of different magnitudes at different localities will be assessed. 
Also to be examined is the ability of various habitats within the study 
area to support different species and those species whose populations 
might be significantly depleted in the event of oil contamination. 
Keywords: oil spills; environmental impacts; birds; population dy- 
namics; aquatic organisms; california; estuaries; petroleum; toxicity. 

106274 Theory of Population Dynamics in Stochastic Spatially 
Varying Environments. Roughgarde, J. (Stanford Univ., Stanford, 
CA, 94305). Project number: 007244. Contract: EV-10108. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

Marine intertidal communities and organisms are being ma- 
nipulated and numerical modelling techniques applied to explore the 
influence of competition and dispersal on patchiness and to achieve a 
more useful mathematical formalization of the concepts of r and K 
selected species. The objective is quantitative description of the 
distribution of organisms in time and space as influenced by interact- 
ing deterministic and random variables. Ultimately discrimination of 
normal from perturbed distributions should be possible. 
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Keywords: population dynamics; aquatic organisms; water quality: 

106275 ~kielopnient of a 'bnter , for Biosystematic Resources. . 
Edwards, S.R. (Univ. of Kansas, Association of Systematics Collec- 
tions, Museum of Natural History, Lawrence, KS, 66045). Project 
number: 008079. Contract: 79-EV-10258. Supported by: Department, 
of Energy, Washington, DC (USA). Office of Health and Environ- 
mental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objectives, through the develo ment of a Center for 
Biosystematics Resources (CBR), are to Facilitate access to the 
biological expertise represented in the academic/museum communi- 
ty and to provide a centralized source of information governing 
federal and state regulations regarding the acquisition and use of 

lological specimens. These services have been available through the 1 ssociation of Systematics Collections on an ad hoc basis during the 
past year. However, with the establishment of the CBR, it will be 
possible to ensure that each of these important services can be 
provided efficiently and on a regular basis to national laboratory 
impact statement staff and other users. The heart of the center is a .  
series of computer assisted data bases that have been developed 
during the past two years. These contain data on biologists and their 
areas of expertise, biological collections, annotated federal regula- 
tions, federal and state controlled species lists, and mailing lists. 
These data bases are constantly being revised and updated. W ~ t h  the 
development of the CBR, a diversity of related services will be 
available to persons engaged in biologically oriented projects. For 
example, for persons involved in environmental assessment, the 
center can: (I)  locate qualified biologists to perform specific services; 
(2) determine the specific legal/permit requirements that a biologist 
must follow; (3) provide a list of species designated as endangered, 
threatened or otherwise controlled by federal and state governments; 
and (4) if necessary, subcontract the management of a project 
through the center. 
Keywords: information centers; national government; state govern- 
ment; regulations; data base management; environmental impact 
statements; taxonomy; biology; terrestrial ecosystems; data acquisi- 
tion; recommendations. 

106276 Thermal Regulation of Functional Croups in Running 
Water Ecosystems. Cummins, K. (Oregon State Univ., Cowallis, 
OR, 97331). Project number: 008054. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

This project is for support to conduct experiments relating 
temperature and food quality to the growth of lotic macroinverte- 
brates representing different functional groups and to integrate these 
findings into the current general model of stream ecosystem struc- 
ture and function. The proposed experiments involve two areas: 
further characterization of stream macroinvertebrate functional 
groups and interactions of temperature and food quality in control- 
ling the growth rates of selected representatives of the macroinverte- 
brate functional groups. 
Keywords: invertebrates; food; temperature dependence; water qual- 
ity; animal growth; mathematical models; aquatic ecosystems; ther- 
mal effluents; benthos. 

106277 Physiological Stress of Acidification on Fishes and Its 
Manifestations. Gerking, S.D. (Arizona State Univ., Dept. of Zoo- 
logy, Tempe, AZ, 85282). Project number: 006866. Contract: 79- 
EV02498. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The research will address four general questions: (1) how 
sensitive are fish to acid (four responses will be used to answer this 
question: reproductive performance, growth rate, normal activity, 
and lethal range); (2) what is the physiological mechanism responsi- 
ble for the adverse effects of hydrogen ions; (3) what are the 
symptoms of acid stress; and (4) can such symptoms be used to 
forecast potential danger to fish exposed to acid environments. 
Keywords: fishes; tolerance; water qual~ty; ph value; biological stress; 
environmental effects; habitat; reproduction; physiology. 

106278 Investigation into the Usefulness of Multivariate Diffusion 
Processes in the Study of Home Range: Inference on the Stein- 
Uhlenbeck Process. Dunn, J. (Univ. of Arkansas, Fayetteville, AR, 
72701). Project number: 007171. Contract: 79-EV01547. Supported 

- 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy. source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

A statistical analysis of radio telemetry data generated by the 
rovings of wild species poses special problems which biologists 
generally have failed to confront. The most serious of these are the 

complications arising from the lack of independence amone the 
successive observations. Any model which is proposed as a basls.for 
inference should place hi h priority on answering this problem. The 
substance of this proposafis to draw on the general class of continu- 
ous state stochastic models known as diffusion processes in an 
attempt to represent the wanderings of an animal in his home range. 
The multivariate Ornstein-Lxlenbeck Process is the starting point. 
Strong emphasis is placed on the problems of sampling and inference 
as compared to the development of formalistic probability theory. 
Close contact is maintained with biologists who are involved with 
radio telemetry work at a variety of institutions as a source of actual 
data. 
Keywords: wild animals; habitat; biological models; stochastic proc- 
esses. 

106279 Control of Productivity and Population Characteristics in 
Aquatic Communities. Edmondson, W.T. (Univ. of Washington, Se- 
attle, WA). Project number: 006414. .Contract: 79-EV70023. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. ' 
Related energy-source: general science(100) R and D categories: 
Ecological effects of pollutants or  physical disturbances. 

The proposed work will focus on three inter-related problems 
that'can be specially well studied in a series of lakes selected for their 
suitability. One concerns the special features of saline lakes that have 
been diluted with fresh water resulting in remarkable changes in the 
biota. Two major aspects of the field work have been finished and 
the work forathe coming year will include preparing the final 
analysis. These are the study of population changes and dynamics of 
the zooplankton and the study of the function of the red coloration 
of certain copepods. The second problem has to do with the effect of 
meromixis on.nutrient conditions and the consequent effects on 
phytoplankton and zooplankton. Hall Lake, which lost its meromixis 
or more thanha decade, has re-established it. At the time the lake 

mixed, the zooplankton was eliminated. A rather simple plankton 
community has .been re-established, and the seasonal changes in 
reproduction, mortality, and abundance will be studied. The third 
problem has to do with the effect of predation in regulating species 
composition of zoo lankton opulations in Hall Lake. Work on the 
speclfic selective eKects of tEe predator chaobom will be finished 
during the coming year. 
Keywords: aquatic ecosystems; lakes; salinity; phytoplankton; zoo- 
plankton; seasonal variations; tnixiig; fresh water; seawater; popula- 
tion dynamics; productivity; biological effects; nutrients. 

106280 Biogeochemid Studies of Technetium in Marine and &- 
tuarine Ecosystems. Beasley. (Oregon State Univ., Corvallis, OR, 
97331). Project number: 008134. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Enyi- 
ronmental transport and conversion of pollutants. 

Technetium89 is a fission roduct radionuclide producediin 
hieh yield in the thermal fission ofboth 235-U and 239-Pu. As such, 
it IS present in rather high concentrations in existing fission product 
waste storage solutions, and will be produced in significant quantities 
in plutonium fast breeder reactors. It is proposed to conduct labora- 
tory and field experiments on the behavior of technetium in marine 
and estuarine ecosystems to acquire basic information on the fate of 
this element once introduced into the environment. Studies will 
include food chain transfer dynamics (phytoplankton--zooplankton-- 
macrozooplankton--fish) as well as uptake, loss and distribution in 
various tissues of marine organisms of commercial importance to 
man (shrimp, shellfish, benthic fishes). The importance of zooplank- 
ton metabolic activity (fecal pellet and moult production) as a 
mechanism for the vertical transport of the element from the surface 
layers of the ocean to depth will be investigated. Finally, geochemi- 
cal data will be obtained on the behavior of the element in seawater, 
sediments, and at freshwater-saline water interfaces. 
Keywords: fission products; radioactive wastes; breeder reactors; 
technetium 99; estuaries; aquatic ecosystems; food chains; phyto- 
plankton; zooplankton; fishes; uptake; tissues; biochemical reaction 
kinetics; radionuclide migration; seawater; sediments. , 

106281 99-Tc in the Environment. Hams,. W.F. (Oak Ridge Na- 
tional Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 
003156. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: riuclear fission(100) R and D categories: ~ n v i -  
'ronmental transport and conversion of pollutants. 

Technetium-99 has recently been identified as being a poten- 
tially limiting isotope for the operations of some nuclear facilities. 
Environmental assessments of technetium-99 have assumed a plant/ 
soil concentration ratio of 0.25. Review of the literature suggests that 
this ratio may be a 100- to 1000-fold underestimate. If this underesti- 
mate is true, the releases of technetium-99 from uranium enrichment 
facilities potentially may exceed 40 CFR.-90 standards. We propose 
to evaluate the issue by measuring technetium-99 in soil and vegeta- 
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tion near the K-25 and Paduca facilities and an appropriate control NBS proposes to obtain four, ton-lot quantities of contaminat- 
site and b y  conducting field plot studies to measure the residence ed, sediments or soils, representing differing matrix chemistries. 
time of technetium-99 in soil and its availability to the food chain .would be from the Columbia River, Enewetak Atoll, Perch 
leading to man.' L., and Rocky Flats. Later on, they would add biological materials 
Ceywords: technetium 99; orgdp; paducah plant; soils; plants; eco- (vegetation and organisms). The monies are to be used for: (1) 
ogical concentration. collectine the material (labor and travel): (2) ~ackanine  in drums and 

106282 Integrates Study of the Behavior of Transuranic Elements 
in the Marine Environment. Choppin, G. (Florida State Univ., Talla- 
hassee, FL, 32306). Project number: 008133. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Relatd energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

Although the radiochemistry of transuranic elements has been 
widely studied in the laboratory and numerous measurements made 
of their distribution in natural environments, insufficient knowledge 
is presently available to construct reliable predictive models of their 
potential behavior in the oceans. A new approach is proposed in 
which a researcher familiar with the chem~stry of transuranic ele- 
ments (Choppin) will work closely with a researcher familiar with 
rnarinr chrm~stry (Morse). This approach will yield radiochemical * data directly applicable to understanding the distribution and specia- 
tion of transuranic ilements in the marine environment. Our basic 
plan is to start with a limited number of common sediment compo- 
nents (e.g., humic and fulvic acids and calcium carbonate) and 
determine what factors determine the partitioning of transuranic 
elements among these components. We will then proceed to build up , 

a comprehensive set of data by studying other common sediment 
components (e.g., clays). From these data a predictive capability for 
the behavior of transuranic elements in the marine environment 

. should evolve. 
Keywords: transuranium elements; seas; spatial distribution; math- 
ematical models; water chemistry; humic acids; fulvic acids; sedi- 
ments; environmental transport; radionuclide migration; radioche- 
mistry. 

106283 Radioecological Investigations of Uranium Mill Tailings 
Systems. Whicker, F.W. (Colorado State Univ., Dept. of Radiology 
and 'Radiation Biology, Ft. Collins, CO, 80521). Project number: 
008284. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

This proposal describes a comprehensive research program 
on radioecological investigations of uranium mill tailings systems. It 
is largely justified on the basis of state and federal regulations 
pertaining to ?radiological impacts of uranium mill effluents upon 
biota and humans, and the 'general lack of scientific information 
necessary to accurately evaluate such impacts.. The overall program 
is compriSed of studies on the' ecological behavior of the major 

.. . , . 
ship ingWit to a steril&tion facility and sub u&tli to NBS; (3) 
sterikzation to sequestor biolo ical degradatioTprobably by gamma 
radiation so as to not alter t i e  ~hemistry); and (4) freeze drying. 
After this preliminary treatment, the material would be milled, 
seived, and blended by NBS to assure homogeneity. Then it would 
be carefully analyzed by NBS, with a double check by two or  three 
other laboratories, and a certificate issued as to its radiation composi- 
tion and contents. From then on samples would be made available at 
cost to radioanalytical labs as a natural matrix radioactivity standard. 
Its primary use would be as a check for quality control in all kinds o f  
environmental radiation monitoring operations (federal, state, local, 
and private). 
Keywords: standards; sediments; soils; columbia river basin; eniwe- 
tok; rocky flats plant; sample preparation; chemical analysis; radioi- 
sotopes; matrices; radioactivity. 

106286 Nucleic Acids and Protein Synthesizing Mechanisms of ' 
Mitochondria. (Univ. of Pennsylvania, Philadelphia, PA, 19104). .' 

Project number: 006271. Supported by: Department of Energy, Wash- . 
ington, DC (USA). Office of Health and Environmental Research. - 
Funding: DOE. 
Related energy source: general science(100) R and D categories: .- ' 
Biological effects of pollutants in experimental systems. 

An investigat~on on the nucleic acids and protein synthesizing ' , 

mechanisms will be conducted. Tetrahymena mitochondrial contain 
unique linear duplex DNA with a duplication-inversion and 80-S 
ribosomes consisting of two 55-S subunits with two ribosomal RNAs 
(21 S and 14 S). .These ribosomal rRNAs are coded in the mt DNA; 
and multiple ECOR fragments (Rl, R2, R3, R4, and R7) form stable 
hybrids with each rRNA species, suggesting either (1) the mtDNA 
has a multiplicity of rRNA cistrons, or (2) rRNA is transcribed from - 
multiple discontinuous sites in the .DNA. The dual transcriptional 
origin of mitochondrial tRNAs has been found; many physical/ 
chemical criteria including two dimensional acrylamide gel electro- 
phoresis demonstrate that the one tRNA class is coded for by the 
mtDNA, and the other transcribed by the nuclear DNA. Compara- 
tive studies of the corresponding tRNA synthetases in mitochondria 
and cytoplasm have resulted in a hypothesis that the tRNA synthe- 
tase for nuclear DNA-originated tRNA serves as a transport protein 
of tRNA across the mitochondrial membranes. T o  clanfy and fur- 
ther elaborate these problems, continued investigations are proposed 
to elucidate the properties, biosynthesis, and genetic origins of (1) 
mitochondrial, DNA, (2) ribosomal RNAs, (3) transfer RNA, and (4) 
tRNA synthetase. 
Keywords: nucleic acids; proteins; biosynthesis; mitochondria; dna; 
transfer ma; ribosomes. 

radionuclides associated with urunium production (U, Th, Ra, Rn, 
Pb, Po), the influence of biota upon the integrity of mill tailings and 106287 Diesel: Physica~Chemieal Characteristics. Royer, R.E. 
earth used as cover for tailings, and the biological impacts of (Lovelace Inhalation Toxicology Research Inst., P.O. Box ,5890, 
uranium production operations and mill tailings materials. We pro- Albuquerque, NM, 87115). Project number: 003320. Supported by: 
pose to conduct scientific studies on radionuclides in biota adiacent Department of Energy, Washington. D C  (USA). Office of Health 
io existing facilities, radionuclides from tailings systems, biotic activi- and Environmental Research. Fundhg: DOE. 
tv and stabilitv of decommissioned tailines svstems. bioloeical im- Related energy source: oil and gas(100) R and D categories: Pollutant 

, ~ ~ - ~ -  

;acts of a deviloping uranium production<ite: and biologic~leffects 
of fugitive mill tailings. Because of proximity and present and future 
importance in national production of uranium, study sites in the 
Wyoming basins will be emphasized in the program. Studies will 
focus pri%cipally upon terresfrial sites representatke of shrub-steppe 
ecosystems at active and inactive production areas. The investiga- 
tions will provide information pertinent to siting, operation, and 
decommissioning of uranium production facilities. 
Keywords: radioecology; mill tailings; uranium; thorium; radon; 
radium;'lead; polonium; radionuclide migration; wyoming; feed ma- 
terials plants; environmental impacts; environmental transport. 

106284 International Symposium on the Behavior of Tritium in the 
Environment. Mendelsohn. (Lawrence Livermore Lab., Livermore, 
CA). Project number: 004156. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

Funding was provided under this project for the IAFA 
International Symposium on Tritium in the Environment which was 
held in San Francisco on October 16-20, 1978. 
Keywords: meetings; tritium; environmental impacts. 

06285 Development of Natural Matrix Radioactivity Standards. 
dutchinson. (Washington, DC). Project number: 007840. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. - 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

characterization and analysis. 
The physical characteristics of diesel emission particles will 

be investigated and the mixture of chemical compounds associated 
with the particles characterized. The physical characteristics to be 
investigated include size, morphology, equivalent spherical diameter, 
surface area and pore size, and distribution. These properties relate 
to particle deposition and to adsorption of gases and organic com- 
pounds. Adsorption of toxic gases and biologically active organics 
will also be measured directly. Compounds adsorbed to the particles 
will be analyzed by class and, in addition, individual biologically 
active compounds will be identified. The work will concentrate on 
identifying and measuring pysical properties and chemicals which 
are most closely associated with possible health effects. The degree 
to which the physicochemical properties can vary from one sample 
to another will be determined and evaluated in relation to engine 
type, fuel composition, and operating parameters. This work will be 
correlated with, and guided by, the results of biological studies 
conducted under other projects. b 

Keywords: diesel engines; exhaust gases; particles; physical proper- 
ties; adsorption; chemical analysis; health hazards. 1 

106288 Diesel: Biological Characterization. Brooks, A.L. ( ~ o b e -  
lace Inhalation Toxicology Research Inst., P.O. Box 5890, Albuquer- 
que, NM, 871 15). Project number: 003321. Supported by: Department 
of Energy, Washington, DC (USA). Office of Health and Environ- 
mental Research. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories': Biolbgical 
effects of pollutants in experimental systems. 

The biological activity of extracts from particulatks &"diesel 
exhaust will be determined using short-term tests condccted both in 



vitro and in vivo. At the.gene level, alterations will be measLred 
using Ames bacterial tests and mammalian cells in culture.' ~ f i r o h o -  
some changes both in vitro and in vivo will be evaluated by 
determining the frequency of chromosome aberrations and sister 
chromatid exchanges. Cell transformation will be measured in vitro 
and related to whole animal carcinogenesis from diesel exhaust. The 
effect of engine type, operating conditions, fuel type and emission 
control system on the amount and kind of biologically active materi- 
als released into the environment will be investigated. The short- 
term tests will also aid in directing the fractionation of mutagenic 
compounds from diesel exhaust. Acute and chronic inhalation stud- 
ies conducted a part of the genetic toxicology evaluation of diesel 
will provide a link between measurements of mutagenesis made in 
vitro and damage produced in the whole animal. Inhalation studies 
help define the movement, metabolism, target organ, and activity of 
these pollutants. Such information is essential to developing valid 
health risk assessments for man. 
Keywords: diesel engines; exhaust gases; biological effects; health 
hazards; inhalation; particles; aerosols; hydrocarbons; toxicity; risk 
assessment; lungs; physiology. . 

106289 Diesel: Chronic Exposure. Mauderly, J. (Lovelace Inhala- 
tion Toxicology Research Inst., P.O. Box 5890, Albuquerque, NM, 
871 15). Project number: 0033 18. 'Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The primary mode of human exposure to diesel exhaust 
materials is expected to be chronic inhalation for varying times 
ranging to life span. Little is presently known about the health 
effects.of diesel exhaust and data are needed on late-occurring effects 
for assessment of the health impact of increased diesel use. Animals 
will be exposed by inhalation to graded concentrations of diluted 
exhaust from a production light-duty vehicle diesel engine for their 
life span. Life-span shortening, incidence and nature of neoplastic 
and non-neoplastic disease, respiratory and mucociliary clearance 
function, lung connective tissue, and qualitative and quantitative 
morphometry will be evaluated serially throughout the exposures. 
The engine, exposure, and analytical systems are currently under 
development and techniques for evaluating endpoints are presently 
in use. Subsequent studies may address subjects with existing chronic 
lung disorders, animal species comparisons, gasoline-diesel compari- 
sons or variations in emissions induced by operating conditions or 
new control technology. 
Keywords: diesel engines; health hazards; chronic exposure; man; 
inhalation; exhaust gases; neoplasms; life span; morphological 
changes; lungs; physiology. 

106290 Diesel: Inhalation Dose Estimates. Wolff, R.K. (Lovelace 
Inhalation Toxicology Research Inst., P.O. Box 5890, Albuquerque, 
NM, 87115). Project number: 003319. Supported by: Department of 
Energy, Washington, D C  (USA). Oftice of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This study will determine the levels of diesel particulates that 
reach tissues, their residence time, and their biological availability. 
Diesel exhaust particulates are in the 0.1 to 0.3 micro-micron size 
range for which there is virtually no solid data on deposition or 
retention. Total and regional deposition of labeled surrogate diesel 
aerosols will be measured in both animals and man. External gamma 
camera imaging will be used for dogs and man, and sacrifice and 
tissue counting for rats. The deposition, translocation, and long-term 
retention of radiolabeled diesel particulates will be evaluated using 
whole-body counting and tissue counting. Fluorescence and GC-MS 
techniques will be developed to quantitate levels of specific hydro- 
carbons in tissues. These results and in vitro tests will determine the 
degree of dissociation of the organics from the particulates. This data 
will provide a vital link between animal dose response data and 
human health risk assessment. 
Keywords: diesel engines; exhaust gases; particles; aerosols; health 
hazards; biological effects; synergism; animals; man; dogs; rats; risk 
assessment; hydrocarbons; toxicity. 

106291 Role of Environmental Aromatic Hydrocarbons in Muta- 
genesis and Carcinogenesis. Cavalieri. (Sloan-Kettering Inst. for 
Cancer Research, New York, NY). Project number: 008242. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This proposal is concerned with mutagenesis and carcino- 
genesis induced by aromatic polycyclic hydrocarbons which are 
environmental pollutants. The experiments described will show 
whether: and how, DNA adducts formed from the proximate car- 
cinogens produce mutations. Our study offers a new approach: we 
will use the mammalian virus SV40, with its DNA modified in vitro 
by treatment with the proximate hydrocarbon carcinogen. The 

modified and characterized SV40 DNA vector will then be studied 
'"',in infected cells, from which-.we will learn the molecular nature 

(base change, insertion,"dtletion) and location of mutations caused 
by the hydrocarbon adducts. Our studies will elucidate the role -' 
DNA repair in mutagenesis. We will study both pre- and po 
replicative ,repair and. will determine whether the repair procc 
itself is error-prone. A close correlation between mutagenesis and 
carcinogenesis will be made possible by examining the extent of 
mutagenesis of SV40 in the same cells in which transformation by 
the hydrocarbons will be studied. This last approach will also 
provide a basis for the screening of potential carcinogens. 
~ e ~ w o r d s :  mutagenesis; carci<ogenesis; biological models; polycy- 
clic aromatic iivdrocarbons; toxicity; dna; biological repair; in vitro; - .  . - - - 
viruses; animal cells. 

106292 Coordination of Environmental Mutagenesis. Hollaender, 
A. (Brookhaven National Lab., Upton, NY, 11973). Project number: 
003435. Supported by: Department .of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE: ; ' 

Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fusion(20); solar(20)' R and D categories: Biological effects of pollub 
ants in experimental systems. 

This is a service contract to organize, conduct and publish 
DOE and interagency workshops and conferences on environmental 
mutagenesis. 
Keywords: mutagenesis; education; meetings; health hazards; energy 
source development; energy consumption; energy. 

106293 Metabolism and Fate of Inhaled Hydrocarbons.   itch ell,' 
C. (Lovelace Inhalation Toxicology Rescarch Inst., P.O. Box 5890, 
Albuquerque, NM, 87 1 15). Project number: 00267 1. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

There is potential for formation and release of polycyclic 
aromatic hydrocarbons (PAH) from most coal combustion and con- 
version technologies. They are potentially present in both fugitive 
and stack emissions from these technologies and are a potential 
inhalation hazard to man. PAH are known carcinogens. Thus, it is 
essential that additional work be conducted to characterize the 
manner.in which PAH are handled following inhalation. PAH may 
be present in the atmosphere as'vapors, condensation aerosols, and/ 
or adsorbed onto fine particulates. In this study, PAH aerosols of 
these various types will be generated and used for inhalation expo- 
sures of experimental animals. Emphasis will be placed on determin- 
ing the retention and metabolism of these compounds in the lung 
following the exposure and translocation to other tissues. Radiola- 
beled PAH will be prepared and used in this regard. The interaction 
of PAH and PAH metabolites with cellular macromolecules such as 
DNA will also be studied. These characteristics of PAH following 
inhalation will then be correlated with the development of neo- 
plasms in the lungs and other tissues of experimental animals. 
Keywords: metabolism; inhalation; polycyclic aromatic hydrocar- 
bons; coal industry; combustion products; energy conversion; tech- 
nology assessment; man; retention; lungs; neoplasms; aerosols; health 
hazards; animals. 

106294 Repair of Genetic Damage. Misara, N.C. (Univ. of South 
Carolina, Columbia, SC, 29208). Project number: 007967. Contract: 
7967. Supported by: Department of Energy, Washington, DC (USA). 
Oftice of Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Neurospora, a haploid eukaryotic fungus, is an ideal organism 
with which to study the biochemical genetics of repair mechanisms. 
Its genetics and biochemistry are well investigated. This project will 
attempt to isolate mutants which are defective for repair specific 
nucleases. Biochemical and genetic characterization of the mutants 
will follow as well as studies on the effects of radiation and chemical 
mutagens and carcinogens upon these mutants. The methodology to 
study the effects of carcinogens upon neurospora is already known. 
Keywords: genetic radiation effects; biological repair; neurospora; 
biochemistry; nucleases; chemical effluents; mutagenesis; biological 
models. 

106295 Diesel Particulate Emissions. (Bartlesville Energy Tech- 
nology Center, Bartlesville, OK). Project number: 003400. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Pollutr-' 
characterization and analysis. 

Health hazards and characteristics of particulate mate1 
discharged from diesel engines will be studied in a laboratory 
equipped to simulate actual-use conditions including the important 
effects of patterned variations in speed and load. Ambient tempera- 
ture effects also are reproduced in a climate-controlled chassis 
dynamometer. All emissions, including particulates along with fuel 
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economy, are measured and these performance characteristics are 
related to fuel properties, to duty cycle, and to system design 
parameters. These system design parameteri include the highly- 
critical variables, or design options, in or for exhaust emission 
control. 
Keywords: diesel engines; exhaust gases; air pollution control; tem- 
perature effects; health hazards; fuel economy; data acquisition; 
nitrogen oxides; carbon monoxide; sulfur dioxide; hydrocarbons; 
particles; aerosols. 

106296 Effects of Atmospheric H2S on Vegetation. Thompson. 
(Univ. of California, Los Angeles, CA). Project number: 007506. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: geothermal(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The present proposal would study the effects of actual levels 
of H2S on important crop plants which are grown near a developed 
geothermal energy field (The Geysers). Field exposures would be 
simulated by programming data obtained from this area into an 
automatic, timed dispensing system on a diurnal basis so that changes 
in levels caused by wind patterns, temperature, etc., would be 
duplicated. A second objective would be to increase the above 
ambient levels by a factor of three and conduct a similar parallel 
study to find out what a three-fold increase in H2S levels would do 
to agricultural and native species. A third objective would be to 
compare the long-term toxic effects of H2S and SO2 on selected 
plant species so that the amount of injury to vegetation could be, 
predicted downwind. During the second year, the study with grapes, 
pears, and walnuts would be continued. In addition the growth 
stimulating effect of H2S at low levels would be studied intensively 
to find out what environmental factors enhance this effect. Plant 
sulfur nutritional status, relative humidity, and light regimens will be 
studied to find out which of these factors influence the effects of 
H2S most. Attempts will be made to maximize the growth stimulat- 
ing effect of use commercially by floriculturists, vegetable produc- 
ers, or other greenhouse operators. Plant fractionations will be done 
to separate cellular components to find out where sulfur from H2S 
accumulates. With this information integrated with published knowl- 
edge, projections may be made of the way in which H2S accumu- 
lates and causes effects in plants. 
Keywords: hydrogen sulfides; atmospheric chemistry; plants; sensitiv- 
ity; metabolism; toxicity; geothermal energy; environmental effects; 
grapes; pears; seeds; nutrition; biochemical reaction kinetics. 

106297 Photochemical and Thermal Reactions of Combustion-Re- 
lated Particulate Organic Matter: a Combined Chemical and Miero- 
biological Approach. Pitts, J.N. (Univ. of California, Los Angeles, 
CA). Project number: 008095. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

A three-year combined chemical and microbiological re- 
search program is proposed to investigate in detail the products, 
kinetics, and reaction mechanisms of the thermal and photo-chemical 
reactions of polycyclic aromatic hydrocarbons, present in combus- 
tion-related particulate matter, with the criteria gaseous pollutants 
and other reactive species present in photochemical smog. In this 
research, benzo(a)pyrene, benz(a)anthracene, benz(a)acridine, and 
perylene, representative PAH and N-PAH, will be deposited on 
various types of filter and particulate substrates, and exposed to 0-3, 
NO-2, SO-2, PAN, singlet oxygen, and OH radicals: (1) under a 
wide range of laboratory conditions; (2) in simulated atmospheres; 
and (3) ultimately to ambient smog. Thus, variables to be investigat- 
ed in PAH and N-PAH exposure experiments conducted under 
laboratory conditions will include light intensity and spectral distri- 
bution, temperature, and exposure time, as well as nature of the 
substrate. In all cases detailed chemical characterization and micro- 
biological assay of the mutagenicity of the reaction products will be 
performed. In the second and third years fly ash and soot particles 
containing traces of PAH and N-PAH will be generated and these 
aerosols will he exposed in large environmental chambers under 
simulated atmospheric conditions to the gaseous pollutants cited 
above. Finally, actual particulate matter from different emission 
sources, e.g., from coal fired power plants, also will be exposed to 
individual gaseous pollutants, as well as to ambient photochemical 
smog. Their potential to form direct mutagens will be assessed and, 
hopefully, the compounds responsible identified. 
Keywords: photochemical reactions; thermodynamic properties; po- 
lycyclic aromatic hydrocarbons; microorganisms; benzopyrene; ben- 
zanthracene; acridines; perylene; ozone; nitrogen dioxide; sulfur 
dioxide; mutagenesis; atmospheric chemistry; bioassay. 

106298 Petroleum Effects on Neural Systems in Marine Organ- 
isms. Case. (Univ. of California, Los Angeles, CA). Project number: 
007833. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 

Related energy source: oil and gas(100) R and D categories: Biological .. 1.. effe'cts of pollutants in experimental systems. 

. . The aim is to determine the effects of identified components 
of petroleum on neural systems in order to provide a basis for 
understanding how petroleum in the marine environment affects the 
activities of marine organisms. Primary emphasis will be upon sys- 
tems found in marine organisms in which the actions of petroleum 
components can be studied in terms of their relatively direct effects 
upon cell membranes. Examples of the three types of neuronal 
membranes - sensory, synaptic, and conductile - will be studied. We 
will use two types of sensory or environmentally excitable mem- 
branes: the chemosensory receptors of crustaceans such as the crab, 
Cancer antennarius, and the lobster, Panulirus interruptus, and the 
mechanically excitable cell membrane of the dinoflagellate, Pyrocys- 
tis fusiformis. Effects on electrically excitable axonal membranes will 
be studied using a Panulirus giant fiber preparation and effects on 
transmitter-excitable synaptic membranes will be studied using iden- 
tified central neurons of the marine mollusk, Aplysia. Further, since 
neuroplasmic transport is of importance in maintenance of both 
dendrites and axonal membranes, a simple test will be conducted on 
the effect of petroleum fractions on axonal transport. For compari- 
son with excitable system, effects on membrane potential, measured 
with voltage dependent fluorescent dyes, will be conducted on . 
erythrocytes. These investigatio~s are designed so as to determine 
both chronic and acute effects in experimental situations in which 
exposure to petroleum is limited to the membrane system under 
study and in which the dosage and composition of the petroleum 
elements under test are precisely known. 
Keywords: aquatic organisms; petroleum; neurology; behavior; re- 
ceptors; aquatic ecosystems; nerve cells; biological effects; crusta- 
ceans; molluscs; erythrocytes; membrane transport; physiology. 

106299 Models of Carbon Flow in Tropical Ecosystems with Em- 
phasis on Their Role in the Global Carbon Cycle. Lugo, A.E. @st. of 
Tropical Forestry, Box AQ, Rio Piedras, PR, 00928). Project 
number: 007981. Contract: 79-EV06047. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- . 
tal Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives of this proposal are: (1) to survey anti compile 
the available literature and unpublished reports dealing with carbon 
storage and carbon flow in tropical ecosystems; (2) to categorize the 
data by life zone association and stages of succession; (3) to assemble 
available evidence on the impact of human activities on the carbon 
flow of different lifezones; (4) to stimulate these data with an existing 
ecosystem model in order to extrapolate trends in the available data 
and to elucidate the significance of particular transfer' mechanisms 
and feedbacks; and (5) to make recommendations for priority re- 
search needs relative to the role of tropical ecosystems in the 
exchange of carbon with the earth's atmosphere. 
Keywords: carbon cycle; global aspects; mineral cycling; data compi- 
lation; earth atmosphere; mathematical models. 

106300 Environmental Transport and Effects of Coal Conversion. 
Gehrs, C.W. (Oak Ridge National Lab., Bldg. 1505, Oak Ridge, TN, 
37830). Project number: 001693. Contract: W-7405-ENG-26. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The purpose of this research is to develop the data necessary 
for assessing the environmental implications of the various coal 
conversion technologies, thus allowing development of technologies 
most amenable to man and his environment. Data must be generated 
in a timely fashion to attain this objective. Toxicity testing of whole 
effluents, fractions, and subfractions will be conducted to quickly 
determine the most active materials for research in long effects and 
transport studies. Concommitantly, model compounds will be used 
in studies designed to elucidate degradation metabolism, transforma- 
tion, fate, bioaccumulation, availability, and potential toxic interac- 
tions. Data necessary to allow the orderly development of environ- 
mentally safe coal conversion technologies, with the siting of specif- 
ic plants and technology type used (e.g., hydrocarbonization, solvent 
refined) done with an input of environmental data will be developed. 
Keywords: environmental transport; environmental effects; coal gasi- 
fication; coal liquefaction; data acquisition; toxicity; waste water; 
metabolism. 

106301 Interagency Working Group on Data Collection Systems. 
Lockes, O.D. (National Aeronautics and Space Administration, 400 
Maryland Ave., Washington, DC, 20546). Project number: 008078. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 
Keywords: data acquisition systems; research programs. 
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106302 Prenatal Effect of Pollutints. Andrew. (Battelle Pacific 
Northwest Labs., Richland, WA, 99352). Contract: 002714. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

T h ~ s  project will examine behavioral, physiological, and bio- 
chemical parameters which may be sensitive indicators for demon- 
strating and quantitating of postnatal effects of perinatal exposure. 
Suspected toxic non-nuclear pollutants, such as heavy metals, poly- 
cyclic hydrocarbons, heterocyclic compounds and their biotransfor- 
mation products are discussed. The parameters studied would in- 
clude neuromuscular and overt behavioral development, hepato- 
renal function, general measures such as survival, growth, immuno- 
competence and the ability to respond to imposed stress, all selected 
for their presumed sensitivity in assessment of deficits in fetal and 
neonatal maturation. Other parameters for evaluating developmental 
toxicity of various organ systems, including hematologic integrity, 
fertility, pulmonary function, tumor susceptibility, and learning abili- 
ty will also be studied. 
Keywords: teratogenesis; prenatal irradiation; perinatal irradiation; 
behavior; vhysiology; biological indicators; biochemistry; biological -- - - - .  
radiation- iff&ts. 

106303 Biochemical Indicators of Macrophage Involvement in 
Pulmonary Damage from Coal Conversion. Werb, Z. (Univ. of Cali- 
fornia, Lab. of Radiobiology, Davis, CA). Project number: 002791. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

As the first line of hot defense in inflammation, the pulmonary 
macrophage may come into contact with airborne pollutants pro- 
duced by coal-conversion processes. Ingestion of particles by the 
macrophages may induce secretion of enzymes active in extracellular 
degradation of lung connective tissue. These macrophage protein- 
ases may promote fibroblast groth and collagen synthesis and, as the 
effector cell in cell-mediated immunity, the activated macrophage 
may be responsible for immunological reactions in the chronic 
inflammatory lesion. The purpose of this project will be to identify 
and characterize proteins that may be used as indicators of macro- 
phage involvement in lung damage. Mouse macrophage elastase will 
be purified and characterized because this enzyme may be central in 
producing irreversible connective tissue damage. Proteins produced 
by activated macrophages will be analyzed using radiochemical, 
immunological, and enetic approaches. 
Keywords: bio~ogicakindicators; coal industry; macrophages; health 
hazards; ingestion; lungs; immunology; bioassay; physiology; inflam- 
mation. 

106304 Industrial Low Btu Gasifier: Inhalation Toxicology. 
Hobbs, C.H. (Lovelace Inhalation Toxicology Research Inst., P.O. 
Box 5890, Albuquerque, NM, 871 15). Project number: 003207. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

In this project a collaborative effort with Oak Ridge National 
Laboratory (ORNL) will be established to characterize potential 
airborne effluents from a low Btu gasifier bein constructed at the 
University of Minnesota-Duluth (UMD) under t f e  DOE Gasifiers in 
Industry Program as to their potential health effects. ORNL has 
proposed an extensive program to evaluate the potential environ- 
mental and health effects from this gasifier. In this program, the 
specialized equipment and expertise available in aerosol sampling 
and inhalation toxicology will be utilized to supplement and extend 
ORNL's efforts in a collaborative fashion. The Inhalation Toxicol- 
ogy Research Institute's role will be to make several field trips to 
UMD for aerosol collection and characterization from the process 
and exhaust stream of the gasifier. Chemical characterization of the 
collected particles will be done collaboratively with ORNL. The 
results from these studies along with data from in vitro screening 
tests for toxicity and mutagenicity will be used to select the materials 
with the highest potential for inhalation hazard to man. These 
materials will be selected for inhalation toxicology studies in experi- 
mental animals (rodents). Some acute inhalation toxicity studies will 
be done but primary emphasis will be on life span studies to 
determine the carcinogenic potential. 
Keywords: low btu gas; chemical effluents; toxicity; health hazards; 
environmental effects; aerosols; sampling; inhalation; rodents; life 
span; carcinogenesis. 

106305 Coal Liquids carcinogenicity Screening Tests. Calkin, 
W.H. (E.I. Du Pont de Nemours and Co., Aiken, SC). Project 
number: 007582. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The project addresses the potential health effects associated 
with end use of synthetic liquids produced in 8 different processes 
under development by DOE. The research is specifically concerned 
with the crude product, products refined for che~l~ical feedstock as a 
substitute for natural petroleum and residues after refining. The 
crude materials and fractions derived therefrom are evaluated for 
mutagenic and carcinogenic and toxicity by use of a battery of short- 
term cellular tests and animal bioassay for acute and subacute 
toxicological effects. 
Keywork: mutagen screening; carcinogens; carcinogenesis; petro- 
leum; synthetic fuels; coal industry; bioassay; toxicity. 

106306 Inhalation Toxicity of Organometals. Weisman. (Lovelace 
Inhalation Toxicology Research Inst., P.O. Box 5890, Albuquerque, 
NM, 871 15). Project number: 003206. Supported by: Department of 
Energy, Washington, DC (USA). OGce of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

In the coal conversion processes currently being used or 
developed for energy production, organometallics may be produced. 
The objectives of this project are to identify organometallics in the 
exhaust stream of coal conversion processes and to investigate the 
potential toxicity of the organometallics fnund. Initial work will 
concentrate on the sampling and analysis of both vapor-phase and 
particulate organometallics in low Btu gasification. Other energy 
technologies may be investigated at a later time. Mutagenicity tests 

.will be undertaken for some compounds isolated. Rats will be 
exposed via inhalation to various organometallics characteristic of 
those found in the emuent. Short term studies to determine fate in 
the body will be conducted followed by life span health effects 
studies. Pathological examinations will be conducted following 
single and repeated subchronic exposures. An assessment of the 
health hazard of effluent metals based on the actual chemical forms 
in which they occur will be made. 
Keywords: toxicity; inhalation; metals; organic com ounds; coal gasi- 
fication; coal liquefaction; health hazards; rats; lire span; chemical 
emuents; air pollution. 

106307 Outer Atoll Survey. Doyle, J.F. (EG and G, P.O. Box 
191 2, Las Vegas, NV, 89 101). Project number: 6002 15. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The Northern Marshall Islands Survey includes both photo- 
graphic and aerial radiation coverage over eleven atolls and two 
islands which are suspected of having received radioactive fallout 
from the nuclear weapons testing program conducted in the Pacific 
from 1946 to 1958. The atolls and islands are: Ailinginae Atoll, Ailuk 
Atoll, Bikar Atoll, Bikini Atoll, Jemo Island, Likiep Atoll, Mejit 
Island, Rongelap Atoll, Rongerik Atoll, Taka Atoll, Ujeland Atoll, 
Utirir Atoll, and Wotho Atoll. Enewetak Atoll, the only other atoll 
known to have received. fallout, was surveyed in 1972 and again in 
1977. Radiation surveys were carried out by means of two helicop- 
ters which flew multiple missions from a naval ship stationed near 
the atolls. E G  and G supplied the scientific flight crews and techni- 
cal support personnel to operate and maintain the radiation measur- 
ing and position measuring equipment. After completion of the field 
portion of the project in November 1978, E G  and G produced a 
preliminary report on the radiological condition of the surveyed 
areas. Following this, a more complete final report will be written. 
With the completion of the final report in FY 1980, the project will 
come to an end. 
Keywords: marshall islands; radiation monitoring; aerial monitoring; 
nuclear weapons; radiation doses. 

106308 Northern Marshall Islands Survey. Robison, W. (Law- 
rence Livermore Lab., P.O. Box 808, Livermore, CA, 94550). Proj- 
ect number: 600220. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: nuclear fission(l00) R and D categories: Envi- 
ronmental effects assessment. 

Vegetation, soil, water, marine, and animal samples collected 
during 1978 as part of the Northern Marshall Islands multi-atoll 
survey will be processed and analyzed for 137Cs, 90Sr, 239Pu, 
240Pu. 241Am, and 241Pu. With these data we will evaluate the 
radiological consequences of current habitation and potential reset- 
tlement of the atolls. Samples will be dried, ashed, and analyzed for 
gamma-emitting radionuclides by high resolution gamma ray spec- 
troscopy. We will determine Pu, Sr, and Am concentrations by wet 
chemistry procedures. The data will be incorporated into a large 
scale Marshall Islands data bank ready for use in the dose-assessment 
program, Continuing Marshall Islands Radiological Dose Assess- 
ment. 
Keywords: marshall islands; cesium 137; strontium 90; plutonium 239; 
plutonium 240; plutonium 241; americium 241; radiochemical analy- 
sis; radioactivity; radioecological concentration. 
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106309 Enewetak Radiological Survey and Monitoring. Ray, R. 
(Nevada Operations 0ffice;P.O. Box 14100, Las Vegas, NV, 891 14). 
Project number: 600169. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: r~ucleir fission(100) R and D categories: Envi- 
ronmental effects assessment. 

As a part of the overall effort to clean up and rehabilitate the 
islands of the Enewetak Atoll, the DOE has been tasked to provide 
radiological support to the DOD/DNA operation. DOE responsibil- 
ities include: (1) establish guidelines for radiological cleanup; (2) 
provide advice to the DNA in radiological safety and other radiation 
related matters; (3) conduct radiological surveys, data processing, 
and analysis; (4) provide on-island radiochemistry lab support; (5) 
provide on-island instrument maintenance and calibration; (6) classi- 
fy soil radioactivity levels; and (7) document the radiological condi- 
tion of the atoll upon completion of the clean-up phase'of the 
project. Tasks 2 through 7 have been delegated to the Nevada 
Operations Office. 
Keywords: eniwetok; decontamination; radiochemistry; radiation 
protection; human populations; biological radiation effects; delayed 
radiation effects; plutonium 239; nuclear weapons; radiation monitor- 
ing. 

106310 Marshall Islands Radiological Safety Program. Green- 
house, N.A. (Brookhaven National Lab., Upton, NY, 11973). Project 
number: 600003. Contract: EY-76-C-02-0016. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

A comprehensive radiological safety program will be main- 
tained for the inhabitants of atolls in the Northern Marshall Islands 
contami~iated as a result of the U.S. Pacific testing programs: The 
following items and services will be provided: (I)  environmental and 
personnel monitoring to provide data for BNL dose assessments and 
determination of radiological trends; (2) individual and population 
dosimetry based on actual measurements which will be used to 
modify dose commitment predictive models so that they accurately 
reflect future trends; (3) suggestions based on field experience to 
mitigate doses via the more critical pathways; and (4) a flexible 
resource of radiological expertise to independently review radiation 
protection programs associated with rehabilitation efforts in the 
Northern Marshalls and for related health physics interests of OES 
in the Pacific Basin. Program activities for the coming fiscal year 
will emphasize the following: (1) in vivo counting of Bikini and 
Enewetak residents; (2) urine bioassay to define radionuclide excre- 
tion patterns from individuals and to estimate 90Sr and transuranic 
nuclide burdens; (3) definition of the annual contributions to dose via 
the inhalation pathway at Bikini, Rongelap, and Utirik (special 
emphasis placed on continuous air sampling for wind-mediated resu- 
spension of radionuclides in local soils and on special measurements 
to define aerosol contributions resulting from human activity); and 
(4) development of radiological dose predictive models which in- 
volve both human and environmental monitoring data. 
Keywords: marshall islands; radiation protection; human populations; 
nuclear weapons; radiation monitoring; personnel dosimetry; biologi- 
cal pathways; environmental exposure pathway; urine; radiochemi- 
cal analysis; strontium 90; transuranium elements; body burden; 
radionuclide kinetics: radiation doses: radionuclide mieration. 

Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 
1,1 Increases in SO2 pollution are expected to accompany the 
anticipated increased dependence on coal for energy. This task is 
directly concerned with the consequences, for crops and other 
plants, of this added environmental stress. It seeks to determine how 
SO2 damages plants, and how plants resist the effects of S02. The 
stages of the task's research are: (1) determine susceptibility of crop 
plant cultivars in order to obtain cultivars with differing sensitivity 
to H2S03- (SO2 dissolved in H20); (2) design and construct appara- 
tus for exposing plants to S 0 2  of known concentrations, while 
continuously monitoring SO2 absorption, volatile S emissions, and 
stomatal behavior; (3) determine which cultivars achieve resistance 
physically by closing stomates and which achieve resistance bio- 
chemically, i.e., they absorb SO2 but are minimally affected; (4) feed 
radioactive SO2 to biochemically resistant and sensitive cultivars 
and determine whether there are detectable differences in SO2 
metabolism; and (5) analyze the biochemical differences detected and 
construct a hypothesis for the resistance mechanism. 
Keywords: sulfur dioxide; toxicity; plants; metabolism; coal industry; 
sensitivity. 

106313 Effect of SO2 on Light Modulation of Plant Metabolism. 
Anderson, L.E. (Univ. of Illinois, Urbana, IL, 61801). Project 
number: 007970. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The purpose of the experiments proposed here is: (1) to 
examine a wide number of plants with respect to the effect of sulfite 
on the light modulation system, with particular emphasis being 
placed on economically important species; (2) to identify the compo- 
nent of the light modulation system which is affected by sulfite; (3) 
to demonstrate that this component is irreversibly de-natured by 
sulfite in vitro and by SO2 in vivo; and (4) to determine whether the 
light modulation system is involved in stomatal opening. The experi- - 
ments outlined will also contribute to understanding of the process 
of light modulation of enzyme activity in green plants. 
Keywords: sulfur dioxide; plants; metabolism; biological effects; pho- 
tosynthesis; biological models. 

106314 Nature and Mechanism of Induction of Mutation. (Wash- 
ington State Univ., Pullman, WA). Project number: 006306. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this contract proposal is to elucidate the 
mechanism of azide mutagenesis in barley. Azide, a respiration 
inhibitor used in many agricultural and industrial processes, is a 
potent mutagen in barley and bacteria. Preliminary investigations 
with barley and studies with bacterial systems indicate that azide is 
unique in its mechanism of action and the nature of mutations it 
induces, possibly transversion-type base substitutions. Research pro- 
posed on this contract will investigate in barley: (1) azide's mecha- 
nism of action through studies of the relationship of its mutagenicity 
to DNA synthesis, metabolism, radical formation, and chromosome 
aberrations; and (2) the nature of mutations it induces by DNA 
hybridization techniaues and genetic fine structure analvses of mu- " 
tints affecting pollen'grain structure and function. 

106311 blarshall Islands Ilose ksessment. Robison, W. (Law- Keywords: mutations; barley; mutagenesis; biological models; bacte- 
rence Livermore Lab., P.O. Box 808, Livermore, CA, 94550). Proj- ria; azides. 
ect number: 600146. Contract: W-7405-ENG-48. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 106315 Polamares Assistance. (Los Alamos Scientific Lab., Los 
Environmental Research. Funding: DOE. Alamos, NM). Project number: 003473. SuDDorted by: Devartment of 
Related energy source: nuclear fisiion(100) R and D categories: Envi- 
ronmental effects assessment. 

Assessments will be made to evaluate the radiological conse- 
quences of resettling atolls in the Northern Marshall Islands. Doses 
will be 'calculated for each exposure pathway, alternative living 
patterns, and various atolls using the extensive sampling surveys and 
continuing research programs. Special attention will be given to 
Bikini and Enewetak Atolls. Data from the surveys, plus resorts of 
continuing research programs on updated dietary information and 
alternative living patterns will be used in conjunction with the latest 
dose models to calculaie bone and whole body doses via ingestion 
and inhalation. Doses from all pathways, including external expo- 
sure, will be summed to determine the predicted maximum annual 
dose rates and the integrated 30, 50, and 70 year doses to populations 
resettling the atolls. 
Keywords: marshall islands; radioactivity; radiation doses; decon- 
tamination; diet; bikini; eniwetok; human populations. 

106312 Biochemistry of SO2 in Plants. Filner, P. (Michigan State 
Univ., East Lansing, MI, 48823). Project number: 002191. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 

Energy, washington, DC (USA). Office oikealth and ~nvironmen- 
tal Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The determination of transport/movement of transuranic ele- 
ments over time (these were released into the environment in the 
1966 weapons accident in Spain) is of great importance to the 
evaluation and assessment of the impact of this accident on man and 
his environment. A resurvey of appropriate areas of Polamares 
requires provision of field and laboratory instruments. LASL has 
been requested to construct/purchase this equipment. Funds are to 
sl;pport time spent on the equipment, preparation of training man- 
uals, and travel to Spain for installation of equipment and training of 
personnel. 
Keywords: transuranium elements; environmental impacts; radionu- 
clide migration; spain; radiation accidents; radiation monitoring. 

106316 Diesel: Health Risk Assessment. Cuddihy, F.G. (Love- 
lace Inhalation Toxicology Research Inst., P.O. Box 5890, Albuquer- 
que, NM, 871 15). Project number: 003317. Supported by: Department 
of Energy, Washington, DC (USA). Office of Health and Environ- 
mental Research. Funding: DOE. q 
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Related energy source: oil and gas(100) R and D categories: H ~ a l t h  
effects assessments. 

This task is directed toward providing a series of integtated 
assessments of the human health risks associated with various scenar- . 
ios for the utilization of diesel engines in light-duty vehicles. The 
integrated assessment will have three major contributing assess- 
ments. The first is a human exposure assessment to predict human 

- exposures. It will be made using data on emission levels, the physical 
and chemical characteristics of the emissions (especially particles), 
their dispersal under various traffic patterns (e.g., metropolitan street 
canyons, urban freeways, open country roads), diesel production 
scenarios and demographic statistics. The second is a human dose 
assessment which will predict tissue levels of particle constituents, 
especially hydrocarbons, resulting from the exposure levels derived 
in the exposure assessment. This will be done using the physical and 
chemical characteristics of emissions, knowledge of particle deposi- 

' tion and clearance in man and laboratory animals, and data on the 
dissociation of hydrocarbons from particles gained from in vivo and 
in vitro studies. The third assessment will predict human health 
effects for various levels of exposure. It will utilize the results of 
human epidemiologic studies, studies of animals exposed in con- 
trolled environments, and short-term assays. The integrated assess- 
ment will seek to establish the relationships between source, expo- 
sure environment, dose to people, and health effects for the total 

, population. Where possible, comparisons will be made to other 
, transportation technologies that result in potential health risks to 

man. The assessments will be performed in an iterative manner with 
a view to providing improved estimates of risks as additional input 
data become available from the on-going parallel research effort. 
Keywords: diesel engines; health hazards; exhaust gases; petroleum 
industry; hydrocarbons; aerosols; particles; risk assessment; man; 
roads; epidemiology. 

106317 Human Studies of Environmental Pollutants. Morrow, P. 
' (Univ. of Rochester, Rochester, NY, 14627). Project number: 003134. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Clinical studies 

, in humans. 
The failure of SO2 per se to meet the epidemiologic and 

toxicologic requirements for certain air pollution episodes and ex- ' 

perimental evaluations led to the view that it was the interaction of 
SO2 with particulate matter which accounted for its special toxicity. 
Although this concept has not been disregarded, observation that 
oxidant--SO2 mixtures were synergistic, led to the generally held 
view that particulate sulfates dervied from gas-phase reactions in- 
volving SO2 were the etiological factors of concern. The two 
investigative approaches which appear most likely to provide mean- 
ingful health effects data are the epidemiologic and the carefully 
controlled, short-term human studies. In the latter regard, we believe 
that studies encompassing many hours of occupational threshold 
limit value of 1 mg/cubic.m (0.25 ppM as H2S04) and 0.01 mg/ 
cubic m, the latter being approximately the lowest level to which 
adverse effects have been associated. Accordingly, we propose to 
develop an environmental chamber, wherein regular physiologic 
testing is possible. in order to investigate both normal and asthmatic 
subjects over exposure periods of days. 
Keywords: sulfur dioxide; epidemiology; toxicity; air pollution; 
health hazards; respiratory system diseases; physiology. 

106318 Health Effects of Battery Storage Systems. Sharma, 
E.H.R. (Argonne .National Lab., Argonne, IL). Project number: 
002855. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: conservation(100) R and D categories: Health 
effects assessments. 

The principal objective of this program is to achieve an 
understanding of health effects and of potential public health and 

. occupational health impacts hazards associated with battery storage 
' .technologies. The program includes two tasks. The primary purpose 

of Task A is to perform an assessment that will define the needs for 
health-effects research in (nonhuman) biological systems and that 
will present a research plan for resolving health related issues. The 
primary purpose of Task B is to launch experimental initiatives on 
several key issues already identifiable as relevant to health risks 
associated with battery energy storage technologies. In the forefront 
of these is the need for quantitative approaches toward the appraisal 
of the physiological and neurophysiological states of malaise, of 
behavioral dysfunction, and of general morbidity that appear to be 
serious and insidious concommitants of metal poisoning, and that are 
often missing tiers in the standard multi-tier approaches to conven- 
tional toxicology. Particular attention v.lill be given to the refinement 
of classical toxicological methods and to the development of rele- 

. ' vant new'ones. The animal studies are relevant to human problems 
with' respiration, with hypertension, and with damage to the central 
nervous system and to integrated behavior. Metals of choice initially 
are lithium, cadmium, and lead. 

Keywords: health hazards; animak; electric,batteries; letd-acid bat- ,, . 
:teries; toxicity; energy-storage; energy storage'systems. 

a,,',' , '. . . 
106319 Office to Coordinate Information and Technological 
Transfer in Environmental Mutagenesis and Carcinogenesis. Hol- 
laender, A. (Brookhaven National Lab., Upton, NY, 11973). Project 
number: 003435. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy 'source: general science(100) R and D categories: 
Health effects assessments. 

Three types of workshops for the training of individuals in 
academia and industry to detect environmental mutagens, carcino- 
gens, and teratogens have been developed. 'There is an urgent need 
to have personnel available who are able to evaluate the environ- 
ment, especially in connection with the development of new energy 
sources. Such training courses have been developed in cooperation 
with universities ~d research institutions. One program is designed 
for management personnel consisting of 2 and 1/2 days of lectures. 
An intermediate program is designed for ,individuals who manage 
laboratories and are in charge of the staff doing the work. A training 
course for technicians actually conducting tests has been initiated to 
insure such training courses planned. This office cooperates with the 
DOE and other government agencies, advising them in.regard to 
problems in the environment, especially of general significance, in 
close cooperation with the Division of Biology and Environment 
(DOE), as well as other government groups. This office also helps to 
organize symposia on the use of genetic engineering, especially in 
plant sciences and microbiology. 
Keywords: mutagenesis; carcinogenesis; technology transfer; educa- 
tion; management; information needs. 

106320 Molecular Aspects of Radiation Genetics. Billen, D. (Oak 
Ridge National Lab., Oak Ridge, TN, 37830). Project number: 
001476. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 
Keywords: genetic radiation effects; molecular 'structure; ionizing 
radiations. 

106321 Study of the Molecular Basis for Radiation Mutagenesis. 
Wang, S.Y. (Johns Hopkins Univ., Baltimore, MD, 21218). Project 
number: 006223. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Ionizing radiation produces genetic effects in biological sys- 
tems. Since genetic effects are usually the result of modifications of 
DNA or sometimes of RNA, interest is behg centered on the 
chemical and physical nature of radiation-induced lesions to nucleic 
acids and their components. These investigations have revealed the 
enormous complexity of chemical events and the possible degrada- 
tion of nucleic acids by strand breakage. Therefore, work in the 
ionization radiation of nucleic acids has proceeded along a dual 
course. On the one hand, molecular changes have been characterized 
for a number of primary radiation products. On the other hand, 
strand breakage has been investigated intensively as a direct primary 
event. Both of these aspects were emphasized in our research last 
year. 
Keywords: mutagenesis; radioinduction; genetic effects; ionizing radi- 
ations; nucleic acids; radiation injuries; chromosomal aberrations; 
strand breaks. 

106322 Magnetic Studies of Radiation Damage. Box, H.C. 
(Health Research, Inc., Buffalo, NY). Project number: 006199.. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research.,Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project has been a study to identify the primary radicals 
formed in nucleic acids after exposure to ionizing radiation. The 
technique is to make ESR measurements on crystals at low tempera- 
ture. An inherent limitation of the study is that only radicals can be 
measured but this past year 13C NMR spectroscopy in conjunction 
with 13C enrichment procedures has been developed as a'means for 
identifying the final radiation products. Thus, the capability of 
studying the full range of reactions that nucleic acids and other 
compounds can undergo from the initial generation of radicals to the 
final stable end products is now possible. Also alkoxy radicals have 
been studied which are believed to be important radiation products 
coming from the sugar moriety of DNA. Finally techniques have 
been applied to studying oxidation-reduction processes in a model of 
photosynthesis viz. an octahedral complex of iron. 
Keywords: radiation injuries; radicals; nucleic acids; radiolysis; dna; 
alkoxy radicals; photosynthesis; ionizing radiations. 
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106323 DNA: dolynuclear Hydrocarbon Interactions. Geaciwtov, ' 

P. (Univ. of New York, New York, NY). Project number: 007967. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(l00) R and D categories: Biological 
effects of pollutants in experimental systems. 

Coal will constitute a significant source of energy in the 
coming decades. The increased use of coal will give rise to an 
increasing pollution of urban atmospheres. Polycyclic aromatic car- 
cinogens constitute an important class of pollutants which are pres- 
ent in soot particles derived from coal combustion. The long term 
biological effects of these compounds constitutes an important health 
hazard and it is proposed to study the interaction of these com- 
pounds with D N A  in aqueous systems. The use of the excited states 
of the aromatic carcinogens as probes of their microenvironment in 
D N A  complexes (both covalent and non-covalent adducts) is pro- 
posed. Of particular interest is the structure of these polycyclic 
carcinogen-DNA adducts and how they affect the properties of the 
nucleic acid. 
Keywords: dna; air pollution; coal; polycyclic aromatic hydrocar- 
bons; carcinogens; soot; combustion products; biochemical reaction 
kinetics. 

106324 Cooling System Pathogens. Fliermans. C.B. (E.I. Du Pont 
de Nemours and Co., Savannah River Lab.. Aiken. SC). Project 
number: 003 186. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE - 
Related energy source: Coal(50); nuclear fission(5O) R and D catego- 
ries: Ecological effects of pollutants o r  physical disturbances. 

The objective of the microbial pathogen study in southeastern 
cooling systems is to determine the impact of fossil and nuclear 
fueled electrical generating facilities on the population density, dis- 
tribution, survival, and in situ physiology of a variety of human 
pathogens in waters downstream from the cooling system. Previous 
research in a 20-year cooling reservoir, Par Pond, has demonstrated 
that the survival and growth of specific pathogenic microorganisms 
are enhanced by cooling system operation. Planned studies will focus 
on defining the types of microbial pathogens associated with south- 
eastern cooling systems and the adaptation of specific bacterial, 
fungal and protozoan pathogens to in situ conditions. Studies will 
include selection of specific study sites, identification of the patho- 
genic microbial populations and sensitivity of bacterial isolates to 
selected antibiotics. The study will provide guidance for. the proper 
use of waters associated wit11 power plarll cooling systems in the 
southeast. 
Keywords: cooling systems; microorganisms; water pollution; health 
hazards; population density; survival curves; spatial distribution; 
physiology; bacteria; fungi; protozoa. 

106325 R-Biophysical Chemistry. Klein. (Lawrence Berkeley 
Lab., Berkeley, CA). Project number: 003274. Supported by: Depart- 
ment of Energy. Washington. D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(25); oil and gas(25); nuclear fission(25); 
solar(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

This program utilizes a variety of biophysical techniques,, 
including magnetic resonance, optical, x-ray spectroscopy, theoreti- 
cal modeling, and chemical synthesis to study fundamental processes 
of membranes, cells, nucleic acids, proteins, and nerves. The results 
are applicable to problems of solar energy, nitrogen fixation, car- 
cinogenesis, drug-membrane interactions. D N A  replication, and 
damaging effects of pollutants produced from fossil fuel combustion 
and from nuclear energy production. The storage and utilization of 
energy by biological systems, together with the nature'and changes 
in information content of such systems, are the principal concerns of 
this research. Emphasis is placed on: (1) the role of biological 
structure on the process of energy transduction in photosynthesis; (2) 
the way in which nucleic acid structure and organization influences 
its role as a repository and transmitter of cellular information; (3) the 
role of membranes in energy tranduction; and (4) specific steric 
requirements related to the action of enzymes and other controlling 
factors in cellular regulation. This project consists of the following 
tasks: (1) the pathway of nitrogen and mechanism of nitrogen 
fixation; (2) the mechanism of water splitting and oxygen evolution 
in photosynthesis; (3) magnetic resonance spectroscopy; (4) comput- 
e r  based data acquisition and analysis; and (5) structures of nucleic 
acids. 
Keywords: photosynthesis; biophysics; nucleic acids; structural 
chemical analysis; biological pathways; cell membranes; enzymes; 
nitrogen fixation; magnetic resonance; data acquisition; data analysis; 
x-ray spectroscopy. 

106326 Hormones and Bone Metabolism. Brand. (Univ. of Roch- 
ester, Rochester, NY, 14627). Project number: 002872. Supported by: 
Department of Energy, Washington. D C  (USA). Office of Health 
and Environmental Research. Funding: DOE. 

Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Since the early days of research on deposition of radionu- 
clides it has been clear that the skeleton is a major site of accumula- 
tion of heavy metals which enter the body. With increasing attention 
now being given to possible hazards posed by environmental pollut- 
ants, of which an important class is the heavy metals, the skeleton 
must again be considered a focal point for two reasons in particular. 
First, as a site of deposition and concentration, whole-body retention 
may be increased and extended in time by skeletal accumulation thus 
providing a reservoir of a toxic heavy metal and possibly prolonging 
the exposure of other organ systems by slow release back into the 
circulation. Secondly, there is the potential of toxicity to  the cells of 
bone exposed to higher local concentrations of these substances. The 
work in this laboratory has contributed to understanding some of the 
basic features of ion and substrate transport and protein synthesis in a 
mixed population of bone cells. Since these cell functions are likely 
to be sensitive to the introduction of heavy-metal pollutants and if, 
indeed, these substances have adverse effects at low levels, we can 
provide a useful experimental model to evaluate the possible hazards 
to the skeleton. 
Keywords: hormones; skeleton; metabolism; metals; biological accu- 
mulation: bone cells: biological models: toxicity. 

106327 Human Studies of Environmental Pollutants. (Univ. of 
Rochester, Rochester. NY, 14627). Project number: 003 134. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Clinical studies 
in humans. 

The  failure of SO2 per se to meet the epidemiologic and 
toxicologic requirements for certain air pollution episodes and ex- 
perimental evaluations led to the view that it was the interactions of 
SO2 with particulate matter which accounted for its special toxicity. 
Although this concept has not been disregarded, the observation that . 
oxidant--SO2 mixtures were synergistic, led .to the generally held 
view that particulate sulfates derived from gas-phase reactions in- 
volving SO2 were the etiological factors of concern. The two 
investigative approaches which appear most likely to provide mean- 
ingful health effects data are the epidemiologic and the carefully 
controlled, short-term human studies. In the latter regard, we believe 
that studies encompassing many hours of exposure are needed in 
order to assess atmospheric levels between the occupational thresh- 
old limit value of 1 mg/cubic m (0.25 ppM as H2S04) and 0.01 mg/ 
cubic m, the latter being approximately the lowest level to which 
adverse effects have been associated. Accordingly, we  propose to 
develop an environmental chamber, wherein regular physiologic 
testing is possible, in order to investigate both normal and asthmatic 
subjects over exposure periods of days. 
Keywords: man; sulfur dioxide; toxicity; air pollution; atmospheric 
chemistry; epidemiology; asthma; respiratory system diseases. 

106328 Social State Radioimmunoassay in Cocarcinogenesis. 
Kennel. S.J. (Oak Ridge National Lab., Biology Division, Oak 
Ridge, TN,  37830). Project number: 003148. Supported by: Depart- 
ment of Energy, .Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The focus of this project is the development of solid state 
radioimmunoassays that will be useful in screening of clones of cells 
for transformed phenotypes. Altered gene regulation, characteristic 
of transformation, causes expression of proteins unique to tumor 
cells. Conventional analysis of cell proteins from individual clones in 
carcinogen treated cultures is expensive and laborious. Protein quan- 
titation by radioimmunoassay can be automated using solid state 
secondary antibodies. This automation allows analysis of large num- 
bers of cell clones for proteins associated with transformation, pro- 
viding quantitation of the frequency of altered gene expresion. 
Specifically, radioimmunoassays for leukemia virus protein will be 
used to perfect the solid state technology. Frequencies of viral gene 
expression will be measured in cell populations treated with chemi- 
cal carcinogens. Subsequently, assays for plasminogen activator and 
tumor specific antigens will be used to study transformation of 
epithelial cultures. The cell system of rat tracheal epithelium shows 
promise in this study since many tumors from these cell populations 
bear cross reactive antigens potentially useful for screening purposes. 
Exploiting advantages for screening clones using solid state radioim- 
munoassays provides an objective approach to evaluating the in- 
volvement of chemical by-products of energy production in altering 
gene expression. 
Keywords: tumor cells; mutagen screening; radioimmunoassay; muta- 
genesis; biological models; leukemia viruses; carcinogens. 

106329 Mechanisms of Action .of Heavy Metals and Asbestos on 
Cultured Animal Cells. Rubin, H.  (Univ. of California, Berkeley, CA,  
94720). Project number: 008251. Supported by: Department of 
Energy. Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
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Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of ollutants in experimental systems. 

We propose to correlate tge changes in surface bound and 
intracellular cation concentrations produced by lead, mercury, cad- 
mium, nickel, and asbestos with changes produced in the rates of 
cellular metabolism and proliferation. We plan to expose cultured 
animal cells to  toxic and to subtoxic stimulatory levels of these 
environmental pollutants in the presence and absence of physiologi- 
cally important cation competitors and cation complexing anions. In 
order to obtain information regarding the mechanisms of the fre- 
quently observed cation antagonisms, various combinations and con- 
centrations of heavy metal cations will be used under varying 
conditions of medium pH and anion composition. Because of the 
present great concern for the possible carcinogenicity of the various 
agents, both acute (up to  2 days) and chronic (weeks) exposures will 
be studied and comparisons made with control and virally trans- 
formed cells. Under all environmental conditions employed, mea- 
surements will be made of the rates of intermediary metabolism, 
macromolecular synthesis, cell proliferation, and levels of membrane 
bound and intracellular heavy metals, Na+.  K + ,  Mg2+, and 
Ca2+, and measurements will also be made of intracellular ion 
distributions in various organelles, and binding of cations to isolated 
membrane preparations in order to obtain information regarding 
intracellular compartmentation and membrane cation binding prop- - .  . 
erties. 
Keywords: metals; asbestos; animal cells; cell cultures; lead; mercury; 
cadmium; nickel; cell proliferation; metabolism; toxicity; carcino- 
genesis; biological models; cations; anions. 

106330 Methanol Metabolism: Ecological Effects. Benson, A.A. 
(Univ. of California, San Diego, CA,  92037). Project number: 
007451. Supported by: Department of Energy. Washington. D C  
(USA). O f i c e  of Health and Environmental Research. Funding: 
DOE. - 
Related e n e r w  source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Ecological effects of pollutants o r  physical distur- 
bances. 

This proposal is to study the metabolism of methanol in 
selected terrestrial and marine plants. The study is on  the utilization 
of methanol, not its production. Comparisons would be of the 
absolute and relative rates of incorporation of methanol,'ethanol, and 
carbon dioxide, both alone and together. Studies of methanol by 
yeast and bacteria show that it is incorporated into the C-l of the 
sugar allulose-6-phosphate; a similar incorporation will be sought in 
whole plants, chloroplasts, and plant mitochondria. However, by 
using techniques such as thin layer chromatography, gas-liquid chro- 
matography, and the combination of gas chromatography with mass 
spectrometry, it should be possible to detecband characterize new or  
unexpected products of methanol metabolism. 
Keywords: methanol; metabolism; plants; ethanol; carbon dioxide; 
synergism; yeasts; bacteria; health hazards. 

106331 Environmental Damage in Human Lymphocytes. Norman, 
A. (Univ. of California. Los Angeles, CA. 90032). Project number: 
006146. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
l3OF - 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

We propose to measure environmental damage in human 
peripheral blood lymphocytes. For this purpose we have assembled 
a multiparameter cell sorter that is capable of measuring volume, 
fluorescence intensity, and fluorescence polarization and sorting cells 
in accordance with preset values of these parameters. We will 
investigate the usefulness of the kinetics of fluorescein uptake and 
leakage, and of fluorescein fluorescence polarization as measures of 

, membrane changes induced by mutagens, specific antigens, and 
other agents. We propose to continue our studies of DNA damage 
and repair in lymphocytes using immunological assays, unscheduled 
DNA synthesis, and chromosome aberrations as measures of 
damage. We propose to develop methods based on surface mem- 
brane features to differentiate and separate lymphocyte subpopula- 
tions with the cell sorter. 
Keywords: human populations; lymphocytes; fluorescein; biochemi- 
cal reaction kinetics; uptake; chemical effluents; toxicity. 

106332 Flow Systems Development. Van Dilla. M.A. (Lawrence 
Livermore Lab.. P.O. Box 5507, Liverniore, CA,  94550). Project 
number: 0002Y6. Contract: W-7405-ENG-48. Supported by: Depart- 
ment of Energy, Washington. D C  (USA). Office of Health and 
Environmental Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

This project provides flow-systems-technology support to 
severai environmental toxicology programs in the division. Rapid 
measurement of sperm DNA content and morphology may permit 
both mutagen screening and monitoring for occupational exposure. 
However, mammalian sperm are flat and have a high index of 
refraction, making them difficult to measure accurately in our flow 

systems, which have orthogonal axes of flow, illumination, and 
detection. We are exploring epi-illumination and hydrodynainic con- 
trol of sperm-head orientation to overcome this problem. The  other 
efforts of this project are directed at engineering improvements of 
the present flow-systems laboratory. Cell-sorting capability has been 
im roved by design of a special sorted-cell-collection chamber for 
ezc ien t  microscopic analysis. In addition, precise control over 
sorted droplet trajectory has been achieved, and the addition of a 
high power argon laser has made possible important experiments on 
chromosomes. Multiporometer-data acquisition and display have 
been facilitated by improved linkage of flow systems to the 
Division's MODCOMP conlputer. Hardware methods of signal ra- 
tioing and three-dimensional display of two-parameter-data are being 
implemented. Stabilization of flow-system operation and high speed 
operation will be investigated. Improved excitation and fluorescence 
collection and conversion from hard-wired to computer-based pulse- 
height analyzers are planned. 
Keywords: mutagen screening; spermatozoa; toxicity; dna; bioassay. 

106333 Heavy Metal and Noxious Gas Emissions. Robinson. (Bat- 
telle Pacific Northwest Labs., Richland, WA, 99352). Contract: 
003075. Supported by: Department of Energy, Washington. D C  
(USA). Omce of Health and Environmental Research. Funding: 
DOE.' 

- 

Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 

Although geothermally produced power is considered io  be a 
comparatively clean source of energy, significant releases to the 
environment of undesirable by-products do occur. The high tem- 
perature magmatic processes which create hydrothermal provinces 
also result in the accumulation of noxious gases and liquids contain- 
ing high concentrations of heavy metals. During the tapping and 
utilization of hydrothermal reservoirs for power production, elevat- 
ed levels of these naturally-produced contaminants can be mobilized 
to the surrounding environment. Volatile metals, notably Hg, B, As, 
Sb. Se, and Te, which are associated with hydrothermal mineral 
deposits, are emitted to the environment during the release of 
geothermal steam and heated vapors. For example, tens of kilograms 
of H g  may be released each year to  the atmosphere in steam and 
vapor emanating from a single venting well-head in geothermal 
areas. These elements, plus others such as Cu. Zn, Cd. Pb, Ag. Ni, 
Mn, Cr, and F are present at elevated concentrations in thermal 
waters due in part to increased solubilization of mineral phases by 
the subterranean, superheated water. Toxic concentrations of a 
number of these metals exist in some thermal waters. Gaseous 
contaminants include HZS, radon, ammonia, and carbon dioxide. 
Measurement of pertinent species at o r  near geothermal sources will 
be made in coordinated programs of field experiments to study air 
and water quality problems at selected geothermal sites, such as The 
Geysers, CA, and Valles Caldera, NM. 
Keywords: metals; geothermal energy; chemical effluents; air pollu- 
tion; gaseous wastes; metals; mercury; boron; arsenic; antimony; 
selenium; tellurium; copper; zinc; cadmium; lead; silver; nickel; man- 
ganese; chromium; fluorine; thermal pollution; hydrogen sulfides. 

106334 Long Term Effects of High LET Radiation. Alpen, E.L. 
(Lawrence Berkeley Lab.. Berkeley. CA, 94720). Project number: 
000475. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE.' 

- 

Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The  major goals of the project are to assess the potential 
chronic adverse effects of exposure of mammalian systems to ioniz- 
ing radiation of high linear energy transfer (LET). Late functional 
changes and tumorigenesis of the acute and late effects of heavy ion 
radiation will be compared with x-rays and beta-rays on skin of the 
Sprague Dawley rat.-Studies on lung enzymes and ~norphometric 
evaluation of late fibrotic alterations will be made. Spinal cord injury 
and associated tumorigenesis will be studied in ihe rat. ~ u r i h e r  
functional studies will include spermatogenesis effects and the prolif- 
erative capacity of the crypt cells of the intestine. 
Keywords: let; delayed radiatiott rf iec~s;  al~i~llals; radiosensitivity; 
tumor cells; carcinogenesis. 

106335 External Radiation Toxicity: ~ e u t r o n  and Gamma-Ray 
Toxicity Studies. Thompson, J.F. (Argonne National Lab.. Div. of 
Biological and Medical Research, 9700 South Cass Ave., Argonne, 
IL, 60439). Project number: 000101. Contract: W-31-109-ENG-38. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Kesearch. Funding: DOE-  
%1,415.000. . 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The  focus of this program is on late effects of neutron and 
gamma radiation in experimental animals and the assessment of risk. 
The principal research activities are life-span experiments designed 
to define the responses to single, fractionated, or duration-of-life 
exposures to doses of neutron and gamma radiation, measured by 
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analysis of life tables for cancer and to other non-cancerous diseases. 
From these dose responses, models can be formulated for prediction 
of'radiation. hazards'to man, particularly at low radiation doies. 
Keywords: ionizing radiations; delayed radiation effects; low dose 
irradiation; life span; dose-response. relationships; carcinogenesis; risk 
assessment. ' 

106336 Carcinogenesis: Modulation and Mechanisms. Reilly, C.A. 
(Argonne National Laboratory, 9700 South Cass Avenue, Argonne, 
IL, 60439). Project number: 000102. Contract: W-31-109-ENG-38. 
Supported by: Department of Energy, Washington. D C  (USA). 
Off~ce  o f ,  Health and Environmental Research. Funding: DOE- 
16508.000. - - - - , - - - 
Related energy source: Coal(90); nuclear fission(l0) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

This project is divided into two segments: Liver co-carcino- 
genesis o r  enhancement of chemical carcinogenesis by various com- 
pounds which are not necessarily carcinogens will be studied. The  
experimental approach is to examine the responses of the liver to 
carcinogenic stimuli and to agents that modulate the carcinogenic 
effects. Concurrently comparisons are made of the relative effects of 
those agents on molecular processes concerned with the replication 
and expression of genetic information. Studies will be conducted on 
the molecular events of the neoplastic transformation in liver and co- 
carcinogenic effects of hormones on cancer induction. In the latter 
case, the study concerns not only the effect of hormones on the 
incidence of either chemically- o r  radiation-induced tumors in tissues 
other than liver, but also the effect on-the potential for metastasis. 
Keywords: liver; pollution; carcinogenesis; synergism; dose-response 
relationships; biological effects; dna replication; carcinogens; onco- 
genic transformations; biochemical reaction kinetics; hormones; me- 
tastases. 

106337 Experimental Radiation Pathology and Oncology. Reilly, 
C.A. (Argonne National Lab., Div. of Biological and Medical Re- 
search, 9700 South Cass Ave., Argonne, IL, 60439). Project number: 
000103. Contract: W-31-109-ENG-38, Supported by: Department of 
Energy, Washington. D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$535,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The  program goal is to provide basic data for use in evaluat- 
ing the hazard to man from exposure to  ionizing radiation, bone- 
seeking radionuclides in particular. Three approaches have been 
used: (1) radionuclides are tested in a number of species in order to 
obtain dose-response information on life span and tumor incidence in 
relation to differences in both radiation and animal characteristics; 
(2) bone-cancer induction is examined when the physical, biological, 
and temporal parameters of dosage are altered in order to answer 
questions related to total dose, dose-rate, latent period, and animal 
sensitivity; and (3) the role of oncogenic viruses in bone-cancer 
induction by radiation is investigated, an approach that has yielded 
three murine bone-tumor viruses, two murine reticular-tissue viruses, 
strong evidence for a human sarcoma agent, and the hypothesis that 
radiation triggers oncogenesis by activating endogenous viral genetic 
information. Experiments now receiving special attention are the 
effects on life span and tumor incidence in beagles exposed to 90SR 
in different injection schedules and at different ages, and in mice 
exposed to CP-5 fission neutrons and gamma rays. 
Keywords: bone seekers; biological radiation effects; carcinogenesis; 
dose-response relationships; life span; oncogenic viruses; biological 
functions; oncogenic transformations; bone tissues. 

106338 Mammalian Genetics. Grahn, D. (Argonne National 
Lab.. Div. of Biological and Medical Research, 9700 South Cass 
Ave., Argonne, IL, 60439). Project number: 000107. Contract: W-31- 
109-ENG-38. Supported by: Department of Energy. Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE-$I 30,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The nuclear fuel cycle for present light water reactors (LWR) 
and the proposed liquid metal cooled fast breeder reactors (LMFBR) 
contains significant quantities of plutonium and other alpha-emitting 
transuranic elements. These radionuclides could be released to the 
environment in small quantities whence they can be inhaled or  
ingested by man with the consequence of small burdens subsequently 
being deposited in the gonads. The potential genetic hazard will be 
evaluated by appropriate gonadal uptake, retention, and microdistri- 
bution studies with monomeric and polymeric solutions of 239Pu 
given intravenously. Short term genetic evaluation will include 
examination of the dominant lethal mutation rate, sperm morphol- 
ogy, and testis weight; chromosome loss may also be examined. 
Radiation quality comparisons will be made with gamma radiation, 

t fission neutrons, and plutonium alpha particles to derive basic RBE 
values, to examine the proposition that RBE's may increase with 
decreasing dose of high L E T  radiation, and to place Pu induced 
genetic damage into an immediate perspective with that produced by 
more conventional radiations. 

Keywords: plutonium 239; transuranium elements; inhalation; toxic- 
ity; inhalation; injection; genetic radiation effects. 
. t;  
,106339 Coal Gasification Mutagenic Activity Hydrocarbons. Ku- 
bitschek, H.E. (Argonne National Laboratory, Division of Biologl- 
cal and Medical Research, 9700 South Cass Avenue, Argonne, IL, 
60439). Project number: 000108. Contract: W-31-109-ENG-38. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of  
Health and Environmental Research. Funding: DOE-$285,000. 
Related energj. source: Coal(40); oil and gas(60) R and D categories: 
Biological effects of pollutants in experimental systems. 

Energy-related pollutants produce D N A  lesions leading to 
cell death or mutation. This program is concerned with the produc- 
tion of DNA lesions by environmental agents, their mechanisms of  
action, and their relationship and interaction with other noxious 
agents. Studies are carried out with bacteria because well-defined 
mutant bacterial strains are available for mutational analyses, because 
these systems have the only complete genetic maps, and because 
more is known about mutation in these systems than in any other 
organism. Mammalian cells also are used, because these have muta- 
gen sensitivities that are more similar to those in man. Recent 
evidence suggests that one of the processes by which D N A  lesions . 
are repaired in cells, SOS inducible repair, may be the major 
mutagenic mechanism and account for the bulk of mutations pro- 
duced by strong mutagens. This mutational pathway, therefore, is 
expected to be one of the most hazardous to man. For this reason we 
plan to examine environmental and energy-related mutagens for' 
their ability to stimulate the SOS repair mutational pathway. 
Keywords: coal gasification; dna; cell killing; mutations; bacteria; 
biological repair; biological pathways; mutagenesis; hydrocarbons. 

106340 Radiation Toxicity in Dogs, Fritz, T.E. ( ~ r ' ~ o n n e  Nation- 
al Lab.. Div. of Biological and Medical Research. 9700 South Cass 
Ave., Argonne, IL, 60439). Project number: 000109. Contract: W-31- 
109-ENG-38. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE.% 1,2 10.000. 

. Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of these studies is to determine the detailed 
responses of beagle dogs subjected to continuous (22 hr/day) irradia- 
tion from a 60Co gamma-ray source. The  effects of three major 
factors associated with the irradiation procedures are being explored: 
(a) the daily irradiation dose rate, (b) the accumulated total exposure 
in radiation, and (c) the influence of age at the time irradiation is 
initiated on the effects observed. The work compares the responses 
of young-adult beagles kept in the gamma-ray field until they die 
with those of similar dogs that have accumulated predetermined 
total exposures. In addition, the developing beagle fetus is being 
irradiated continuously throughout its gestation period. Considerable 
effort has already been directed toward defining the responses at 
rates ranging from 5 to 35 r/day where there were systematic, 
consistent, highly dose-rate-dependent, responses limited primarily 
to the hemato oietic and reproductive organs. Studies most recently 
initiated are t tose at lower exposure rates (0.4, 1.0, and 2.5 r/day) 
where animals will respond more slowly, and others concerned with 
mechanisms of .  radiation-induced responses previously defined at 
higher exposure rates. . 
Keywords: beagles; biological radiation effects; gamma radiation; 
cobalt 60; age dependence; dose-response relationships. 

106341 Carbon-14 Assays in the Stratosphere. Fields. P.R. (Ar- 
gonne National Laboratory, 9700 South Cass Avenue, Argonne, IL, 
60439). Project number: 000510. Contract: W-31-109-ENG-38. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$70,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

Nuclear detonations have greatly increased atmospheric 14C 
above prebomb cosmic-ray background concentration with > 99% 
of total 14C in the form of C 0 2 .  Measurements of the excess 14C 
content of C 0 2  samples collected on molecular sieve material at 
several altitudes in the stratosphere thus provide NOAA with an 
ideal tracer for studies of the circulation, mixing, and diffusion of 
carbon dioxide in the atmosphere. The sieve material is loaded into a 
separate collection apparatus and carried to altitude on many of the 
scheduled balloon flights made by the Environmental Measurements 
Laboratory. On completion of the flight, the sieve material is trans- 
ferred to canisters and shipped to A N L  for separations, purification, 
and 14C assays. Since the adsorption properties of molecular sieves 
are considerably different at low pressures and temperatures, we are 
undertaking a study of the sieve characteristics for other atmospher- 
ic constituents (e.g., fluorocarbons and oxides of nitrogen) at simulat- 
ed collect~on altitudes. These data will provide a basis for the 
modification and/or redesign of the C 0 2  collection apparatus to 
extend its application to the efficient collection of a number of other 
important molecular constituents of the stratosphere in a single 
mission. 

. . , I .  
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Keywords: stratosphere; carbon 14 compounds; tracer techniques; 
carbon dioxide; ecological concentration; earth atmosphere; nitrogen 
oxides; organic fluorine compounds. 

106342 Environmental Research Park. Edgington, D.N. (Ar- 
gonne National Laboratory, 9700 South Cass Avenue, Argonne, IL, 
60439). Project number: 000909. Contract: W-31-109-ENG-38. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$50,000. 
Related energy source: Coal(2O); oil and gas(20); oil shale(20); nuclear 
fission(20); geothermal(20) R and D categories: Physical/chemical 
mechanisms of pollutant interactions. 

The  purpose of the program is to develop a National Envi- 
ronmental Research Park (NERP) for the midwest. A NERP is a 
secure outdoor laboratory where research may be carried out to 
achieve national environmental goals. Because Argonne has only 
small land holdings of at best limited ecological interest, it will 
eventually be necessary to acquire title o r  long-term access to lands 
which are representative of important midwestern ecosystems. Sites 
thus obtained will include experimental areas for manipulative re- 
search, and selected impacted and control areas to permit compari- 
sons of stresses and unstressed ecosystems. Since this region borders 
on the upper Great Lakes and includes many of their w a t e r s h e d  
active consideration is being given to including portions of these 
critically important freshwater impoundments in the NERP. Con- 
currently, this program will determine a history of pollutant inputs 
at other N E R P  sites by careful characterization of sediment cores 
taken from representative ponds and lakes. 
Keywords: environment; ecosystems; research programs; biological 
stress; midwest region; fresh water; nature reserves. 

106343 Transuranic Elements in Natural Waters. Wahlgren. (Ar- 
gonne National Laboratory, 9700 South Cass Ave., Argonne, IL, 
60439). Project number: 001293. Contract: W-31-109-ENG-38. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-%I 15,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The  objective of this program is to define the physiochemical 
properties of transuranium elements in natural waters, so that a 
reliable prediction of their fate and transport may be made if further 
environmental inputs occur. Combinations of ultrafiltration and ion- 
exchange technique will be used to determine the chemical specia- 
tion of the transuranic elements in the water column. The  nature of 
the complex formation and distribution coefficients relative to var- 
ious extraction technique will be used to define association of these 
elements with the different solids in particulates and sediments. It is 
anticipated that as a result of this research it will be possible to  better 
predict the chemical form, association, transport and fate of transur- 
anic elements released to the environment. 
Keywords: plutonium; biogeochemistry; great lakes; radioactivity; 
physical properties; americium; radionuclide migration; water; tran- 
suranium elements; chemical properties. 

106344 Coastal and Offshore Siting. Hicks, B.B. (Argonne Na- 
tional Lab., 9700 South Cass Avenue, Argonne, IL, 60439). Project 
number: 001294. Contract: W-31-109-ENG-38. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$170,000. 
Related energy source: Coal(30); oil and gas(20); nuclear fission(50) R 
and D categories: Environmental transport and conversion of pollut- 
ants. 

The  objectives are to provide the basic information required 
for the assessment of the impact upon coastal inhabitants of releases 
to the atmosphere of pollutants from nuclear and fossil fuel power 
plants located on coastal and off-shore sites, and to develop im- 
proved precedures for calculating atmospheric disperison and depo- 
sition rates appropriate to marine locations. Experimental investiga- 
tions of dispersion, using zero-lift balloons are supported by measure- 
ments of atmospheric turbulence and statistical studies of the proper- 
ties of the lower atmosphere. Fluxes of gaseous and particulate 
pollutants are measured directly by the micrometeorological eddy- 
correlation technique. The influence of atmospheric stability on 
disperison coefficients in coastal regimes has been evaluated. Guide- 
lines for estimating the fluxes of airborne pollutants to the Great 
Lakes have been developed. 
Keywords: human populations; health hazards; public health; nuclear 
power plants; fossil-fuel power plants; offshore sites; environmental 
transport; radioactivity; chemical effluents; deposition;.earth atmos- 
phere; air pollution; stability; forecasting; mathematical models. 

106345 Lethality and Repair Mammalian Cells. Elkind, M.M. 
(Argonne National Laboratory, Division of Biological and Medical 
Research, 9700 South Cass Avenue, Argonne, IL, 60439). Project 
number: 001297. Contract: W-31-109-ENG-38. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$] 10,000. 
Related energy source: Coal(50); nuclear fission(50) R and D yatego- 
ries: Biological effects of pollutants in experimental systems. 

Various chemicals and radiations on the one hand constitute 
environmental pollutants, and on the other are used in the treatment 
of disease, part~cuiarly cancer. Pollutants can give rise to  metabolic, 
teratogenic, mutagenic, and oncogenic changes but in order for each 
of these end effects to be expressed, cell viability must be maintained. 
This project is aimed at elucidating the mechanisms whereby mam- 
malian cells are killed in the sense of division suppression. Chemical 
and radiation effects on cell growth, division, and macromolecular 
systhesis will be followed, in addition to variations in survival 
response correlated with the aging of a cell in its growth cycle. 
Damage-repair processes, expressed at the level of cell function (e.g., 
survival, growth, metabolic activity, etc.), will he assessed. When 
two or  more cytotoxic agents are used, we will distinguish between 
independent versus interactive effects and when the latter are ob- 
served, between additivity, synergism, and protection. Changes in 
D N A  will be followed by sedimentation and/or column separation 
techniques, and correlations will be sought between such changes 
and the demonstrable or  putative alterations in cell function. T o  
correlate DNA changes with critical events in the life cycle of a cell. 
synchronous cell populations will be employed. 
Keywords: animal cells; biological repair; chemical effluents; radioac- 
tive effluents; metabolism; synergism; biochemical reaction kinetics; 
biological radiation effects; mutagenesis; biological models; man; 
hamsters. 

106346 Plutonium Behavior in the Miami River Watershed. 
Larsen. R.P. (Argonne National Laboratory. 9700 South Cass Ave., 
Argonne. IL. 60439). Project number: 001344. Contract: W-31-109- 
ENG-38. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE-$300,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The  purpose of this study is to assess the behavior and 
mobility of plutonium in a watershed that has experienced plutonium 
deposition over a period of years from a processing facility sited 
close to the Miami River. This is a field-based.aquatic and terrestrial 
program. Samples of water, soils, sediments and biota will be collect- 
ed as required and analyzed for their Pu-238/Pu-239 content and for 
other important parameters necessary for the interpretation of the 
data. The program will determine the sources and sinks of plutonium 
in the watershed, examine mechanisms of resuspension and mobility 
in water and soil, and assess the role of biological uptake and cycling 
in transport to man via the food chain. 
Keywords: plutonium 238; watersheds; deposition; plutonium 239; 
water; soils; sediments; aquatic ecosystems; terrestrial ecosystems; 
radionuclide migration; contamination; food chains; distribution; ra- 
dioactive effluents; plants; uptake; radionuclide kinetics; fuel repro- 
cessing plants. 

106347 Atmospheric Effects of Cooling Ponds. Hicks, B.B. (Ar- 
gonne National Lab., 9700 South Cass Avenue, Argonne. 1L. 60439). 
Project number: 001450. Contract: W-31-109-ENG-38. Supported by: 
Department of Energy, Washington. D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$] 10,000. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

Significant atmospheric perturbations are caused by the heat 
and moisture released from industrial cooling ponds. Investigative 
procedures developed by this Section for the study of air-water 
interchange of heat, water vapor and momentum have been applied 
to the particularly demanding case of a relatively small cooling 
pond, in order to improve methods for predicting the thermal 
performance characteristics of specific installations. T h e  resulting 
formulations of exchange processes are now being used in studies of 
potential atmospheric effects. Methods of predicting steam fog and 
rime ice have been developed for both daily occurrences and season- 
al averages. The  effects of a cooling pond on the structure and 
circulation of the atmosphere downwind have been simulated by the 
use of a second-moment closure scheme; predictions of the numeri- 
cal model have been shown to agree qualitatively with observations. 
T o  conclude this program this fiscal year, documentation of the 
research efforts will be completed. 
Keywords: air pollution; atmospheric chemistry; cooling ponds; envi- 
ronmental impacts; thermal effluents. 

106348 Development of Improved Monitoring Equipment for On- 
Line Detection and Characterization of Airborne Plutonium Aerosols 
(AP). Yule. T.J. (Argonne National Laboratory. 9700 South Cass 
Ave.. Areonne. IL. 60439). Proiect number: 001762. Contract: W-31- 
1 0 9 - ~ ~ ~ : 3 8 .  supdorted by: department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE-S80.000. - - - - - -, - - - 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The primary objective is the development of improved on- 
line monitors for aerosols containing thorium, uranium and the 
transuranics. A secondary objective is the development of tech- 
niques for determining the characteristics of these aerosols. Im- 
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proved sensitivity and reliability &e achieved by utilizing virtual 
unpactors to separate the small-sized background alpha emitters 
from the aerosols to be monitored. New techniques are being devell' 
o d for determining the activity and particle-size distribution of the 
agha-emitting aerosols that incorporate the use of solid-state track 
recorders. A prototype virtual impactor solid-state detector monitor 
was designed, constructed and tested. As part of the design effort, 
the aerosol collection characteristics of virtual impactors as a func- 
tion of arbitrary operating parameters were determined. The moni- 
tor was calibrated in the laboratory using test aerosols. Several 
monitors were built and will be field tested. The development of a 
dedicated electronics system is in progress. The use of track record- 
ers to determine the amount of fisstonable material in individual 

articles was demonstrated. E eywords: radioactive aerosols; lungs; plutonium; air pollution moni- 
tors; radiation detectors; air pollution; plutonium isotopes; nuclear 
fuels; fuel cycle; radiation monitoring; particle size; background 
radiation; particle kinematics; radioecolog~cal concentration; specifi- 
cations; thorium; uranium; transuranium elements; fabrication; oper- 
ation. 

106349 Land Reclamation Program. Carter, R.P. (Argonne Na- 
tional Laboratory, Argonne, IL, 60439). Project number: 002199. 
Contract: W-31-109-ENG-38. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$979,000. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The Land Reclamation Program addresses coordinated, ap- 
plied, and basic research into the physical and ecological problems 
of land reclamation and rehabilitating mined coal land to productive 
end uses. The purpose of the program is to conduct research and 
development projects focused on near- or long-term reclamation 
problems in all major U.S. coal resource regions, including Alaska, 
and to coordinate, evaluate, and disseminate the results of related 
studies conducted at other research institutions. The activities of the 
Land Reclamation Laboratory program will involve close coopera- 
tion with industry and focus on establishing a comprehensive field 
and laboratory effort. Research demonstration sites are addressed. 
The research is implemented through close cooperation with related 
efforts at academic institutions and other agencies. The major effort 
focuses on the complete coal extraction/reclamation cycle where 
necessary to develop solutions to ameliorating the environmental 
impacts of coal development. The activities of the Land Reclamation 
Lahoratory are divided into four key areas: (1) Program Develop- 
ment and Coordination--Identification of Key Problems and Issues, 
Current Research, and Technology Transfer; (2) Field and Labora- 
tory Research in Problem Areas--Geophysical and Geochemical 
Studies, Ecosystems Studies; (3) Model Development and Generic 
Statements; and (4) Data System Development and Economics and 
Land Use Planning. 
Keywords: coal mining; surface mining; land reclamation; research 
programs; technology transfer; economics; land use; acid mine drain- 
age; dusts; metals; soils; ground water; surface waters; ecosystems; 
planning. 

106350 Molecular Perturbations in Man Produced by Energy 
Pollutants. Anderson, N.G. (Argonne National Laboratory, Division 
of Biological and Medical Research, 9700 South Cass Avenue, 
Argonne, IL, 60439). Project number: 002454. Contract: W-31-109- 
ENG-38. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$576,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); geothermal(20) R and D categories: Biological effects of 
pollutants in experimental systems. 

The human genome contains an estimated 25,000 structural 
genes. Separations and analysis systems capable of dealing with this 
complexity are being developed under the ANL molecular anatomy 
program and include high resolution zonal centrifuge systems, minia- 
ture centrifugal fast analyzers, rapid recycling affinity chromato- 
graphy, and the iso-dalt two dimensional electrophoresis system, 
which has a theoretical resolution of approximately 20,000 proteins 
or protein subunits. The objective is to describe the molecular 
anatomy of human cells and tissues, to decipher the program of 
human differentiation, and to determine how cell composition 
changes during development and disease. In human cancer present 
evidence suggests derepression of genes normally active in early 
development. Understanding how this may occur requires a detailed 
knowledge of the program of human development. Basic questions 
asked relate to the organization of genomic expression - are genes 
turned on and off in sets; can we discover the gene products in each 
set; and is there an obligatory sequence to the expression of sets. 
Against the background of the information being obtained, the 
nature of the proteins (gene products) which cells leak into the 
circulation and into urine in response to injury by energy-related 
pollutants may be determined and the site of injury determined. 
Keywords: energy source development; biological effects; environ- 
mental impacts; genetic effects; animal cells; biochemistry. 

106351 Analytical Instrument Development for Organic Environ- 
mental Contaminants. Cafasso, F.A. (Argonne National Lab., 9700 
South Cass Avenue, Argonne, IL, 60439). Project number: 002769. 
Contract: W-31-109-ENG-38. Supported by: Department of Energy. 
Washineton. DC (USA). Office of Health and Environmental Re- .---, - - 
seaichTFunding: ~il,E-%;3u,w. 
Related energy source: Coal(100) R and D categories: Pollutarlt 
measurements technology. 

This program will develop instrumentation for the rapid 
analysis of organic compounds. Initially, a gas chromatograph/mass 
spectrometer system will be upgraded beyond current state-of-the- 
art and automated for rapid sample through-put and data quality. TO 
date, the components have been acquired or designed, interfacing 
has been initiated, and appropriate laboratory space prepared for 
installation. 
Keywords. air pollution monitors; water pollution monitors; perform- 
ance testing; organic compounds; monitoring; mass spectrometers; 
gas chromatography. 

106352 Trace Element Cycling Processes. Allen, H.E. (Illinois 
Institute of Technology, Dept. of Environmental Engineering, Chi- 
cago, IL, 60616). Project number: 002522. Contract: W-31-109-ENG- 
38. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$50,000. 
Related energy sourcp: Coal(25); nuclear fission(75) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

This program provides the basic knowledge needed to assess 
the impact of the biogeochemical transformations of energy-related 
pollutants in aquatic ecosystems. The Great Lakes provide a unique 
environment to study because of their large size, the presence of a 
significant fraction of the population of the U.S. living in their basin, 
and differing lake morphologies. Specific problems to be evaluated 
include source terms, long-term build up of pollutants in the water 
column, chemical speciation, biota- and sediment-water interactions, 
and eventual fate or removal from the system. Studies of radionu- 
clides, both natural and from nuclear testing, provide information 
not only to predict the effects of further accidental releases of 
radioactivity from the nuclear industry, but also on the behavior of 
other pollutants and the rates of biogeochemical processes. Other 
studies examine biogeochemical cycling of inorganic and organic 
pollutants likely to arise from the increased combustion of fossil 
fuels. Most of the field sampling work is conducted in Lake Michi- 
gan, but in order to verify hypotheses and models, studies are 
conducted in the other lakes when necessary. 
Keywords: trace amounts; mineral cycling; great lakes; water pollu- 
tion; baseline ecology; environmental impacts; environmental trans- 
port; biological models. 

106353 Oxygen Isotope Ratio Studies of Sulfur Dioxide and Sul- 
fates in the Environment. Cafasso, F.A. (Argonne National Labora- 
tory, 9700 South Cass Avenue, Argonne, IL, 60439). Project number: 
001749. Contract: W-31-109-ENG-38. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$45,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of the program is to determine whether oxygen 
isotopic analysis can be used to differentiate between the competing 
mechanisms of sulfate formation in the atmosphere. Samples of 
ambient sulfur dioxide, sulfates, water vapor, and precipitation water 
are being analyzed for 18-0 and 16-0 ratios. Given the same 
reactants, the oxygen isotope ratio in the product sulfate varies, 
depending upon the mechanism of sulfate formation. Results of the 
work to date have shown that there is a pronounced seasonal 
variation in the oxygen isotopy of ambient water vapor, precipitation 
water, and sulfates dissolved in precipitation water, but not so in the 
sulfate in the ambient aerosol. The results strongly indicate that the 
sulfates dissolved in precipitation and the aerosol sulfates are pre- 
dominantly formed by the same mechanism. 
Keywords: oxygen 16; oxygen 18; sulfates; sulfur dioxide; water 
vapor; atmospheric precipitations; chemical reaction kinetics; isotope 
ratio; aerosols; earth atmosphere; photochemical reactions. 

106354 Tu Cycling of Wind Scale Wastes. Larsen, R.P. (Argonne 
National Laboratory, 9700 South Cass Avenue, Argonne, IL, 
60439). Project number: 002521. Contract: W-31-109-ENG-38. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$40,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective is to develop an understanding of processes 
that govern the physical, chemical and biological behavior of pluto- 
nium, americium and other transuranic elements under oceanic con- 
ditions associated with waste disposal. The water, sediments and 
biota of the Irish Sea will be sampled and analyzed where the UK 
discharges wastes from their nuclear fuel reprocessing plant. Initial 
emphasis is on the characterization of chemical form, molecular 
weight, charge and oxidation state of the transuranics in the environ- 
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ment. Subsequently, biogeochemical processes will be studied. It is 
anticipated that the results of this research will provide a bettei 
understanding of the behavior of plutonium and americium ini"tfie 
marine environmcnt. rv- 
Keywords: plutonium; americium; transuranium elements; chemical 
analysis; sampling; seas; sediments; aquatic organisms; contamina- 
tion; chemical properties; biogeochemistry; fuel reprocessing plants; 
envii~nmental effects; water pollution; oceanography; radioisotopes; 
radioactive waste disposal; marine disposal; radioecological concen- 
tration. 

106355 Effects of Energy Derived Pollutants. Stoner, R.D. 
(Brookhaven National Laboratory, Medical Department, Upton, 
NY, 11973). Project number: 000009. Contract: EY-76-C-02-0016. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$240.000. 
 elated energy source: CoaI(25); oil and gas(25); oil shale(25); nuclear 
fission(25) R and D categories: Health effects assessments. 

This research combines several studies on energy-related ef- 
fects on immunologic systems. The protection normally conferred 
on individuals by active immunization with antigens and vaccines 
and by passive immunization with specific immunoglobulins may be 
abolished after whole-body exposure to sub-lethal doses of ionizing 
radiation. A great void exists in the literature concerning the effects 
of energy derived pollutants on immune reactions in mammals; thus 
basic studies are needed to explore the biologic effects of exposure to 
pollutants on immune mechanisms. The objectives of this research 
are directed to the following seven interdependent areas of immuno- 
logic study: (I) alteration of antibody responses induced by agents 
resulting from the production of nuclear and non-nuclear energy 
materials, (2) effects of these agents on active and passive anaphylac- 
tic shock, (3) alteration of in vitro antigen-antibody reactions, (4) 
capacity of these agents to combine with normal host proteins to act 
as haptenes and induce auto-immune responses, (5) effects of pollut- 
ants on the incidence and time of onset of lymphocytic leukemia in 
mice, (6) pollutant effects on the genetic control of antibody re- 
sponses, and (7) cellular proliferation in regional and peripheral 
lymphoid tissues during antibody responses to antigen alone and to 
complexes of antigen and specific antibody. 
Keywords: immunology; immunoglobulins; ionizing radiations; 
animal cells; mice; antigen-antibody reactions; lymphocytes; leuke- 
mia; chemical effluents; toxicity. 

106356 Radiation Instrument Development. Radeka, V. (Brookha- 
ven National Laboratory, 20 N. Technology Street, Upton, NY, 
11973). Project number: 000041. Contract: EY-76-C-02-0016. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$215,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

This project deals with the development of basic measure- 
ment technology in the field of nuclear analytic instrumentation, 
techniques and methods. Advanced measurement capabilities are 
investigated in the areas of detection of all types of radiation and 
subsequent signal processing. Particular emphasis is placed on posi- 
tion-sensitive detectors for charged particles, neutrons, x-rays, and 
ultraviolet photons. Adequate engineering development is carried 
out on useful ideas to assure data quality and integrity in applied 
systems. Investigations are underway in the areas of gas and semi- 
conductor detectors, scintillation counters, photomultipliers and mi- 
crochannel plate electron multipliers with a view toward developing 
new position-sensitive detectors and improving the .accuracy of 
energy, timing and position information in all types of detectors. 
Advanced signal processing is necessary to realize the full perform- 
ance of all types of detectors. Activity in this area includes research 
on the physics of noise sources, low noise amplifying devices and the 
theory of optimum filtering. Readout systems for position-sensitive 
detectors are again emphasized. Examples of currently active efforts 
include the following: (a) investigations into dense gas and liquid 
ionization media in multiwire proportional detectors, and in ioniza- 
tion chambers for position and energy measurements; @) methods to 
reduce the processing time of readout systems in large two-dimen- 
sional position-sensitive detectors; and (c) research into the ava- 
lanche formation process and signal formation in drift and multiwire 
proportional detectors. 
Keywords: neutron detection; x-ray detection; charged particle detec- 
tion; position sensitive detectors; data processing; signals; noise; 
readout systems; multiwire proportional chambers; multiwire ioniza- 
tion chambers; drift chambers. 

106357 Atmospheric Diagnostics. Newman, L. (Brookhaven Na- 
tional Laboratory, Upton, NY, 11973). Project number: 000493. 
Contract: EY-76-C-02-0016. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$295,000. 
Relatd energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

T o  study the generation, transport, transformation, and re- 
moval processes of pollutant species in the atmosphere requires the 
development of fundamentally new analytical methods as well as 
implementation of existing methods for measuring the identities and 
amounts of these pollutants. The Atmospheric Diagnostics program 
is designed to develop and implement analytical methodologies for 
studying the chemical and physical properties of airborne gaseous 
and aerosol constituents and their evolution under the dynamically 
changing meteorological conditions of the ambient atmosphere. Con- 
stituents include gaseous species (sulfur and nitrogen oxides, ozone, 
ammonia, nitric acid, hydrocarbons) as well as particulate sulfur, 
nitrogen, and trace-metal compounds classified by particle size. 
Areas of interest include urban and power-plant plumes and their 
impact on rural areas, ambient-aerosol composition (as a function of 
particle size) and its seasonal, diurnal, and regional variability, and 
vertical pollutant-copposition profiles as they affect long-range 
transport phenomena: The overall goal of this program is to develop 
and/or implement the best methods for determination of specific 
atmospheric pollutants using continuous or integrated sampling tech- 
niques. Major emphasis is in the analytical methodologies for deter- 
mination of ambient levels of specific oxygenated sulfur and nitrogen 
compounds (sulfate, sulfuric acid, nitrate, etc.). These determinations 
combined with ammonia, strong acid, and size-distribution measure- 
ments will lead to better understanding of transformation processes 
controlling aerosol sulfate and nitrate levels. 
Keywords: aerosol monitoring; diffusion; aerosols; physical proper- 
ties; meteorology; air pollution; measuring methods; particle size; 
sampling; sulfur dioxide; nitrogen oxides; ozone; iron; vanadium; 
inorganic acids; organic acids; quantitative chemical analysis; quali- 
tative chemical analysis; earth atmosphere; chemical effluents; am- 
monia; chemical properties; environmental transport. 

106358 Coastal Meteorology. Raynor, G.S. (Brookhaven Nation- 
al Lab.. Uoton. NY. 11973). Proiect number: 000547. Contract: EY- 
76-C-02-0616. supported by: ~e-partment of Energy, Washington, 
DC (USA): Office of Health and Environmel~tal Research. Funding: 
DOF.-$225.M. - - - - - - - , - - - . 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

This study is designed to obtain an understanding of meteoro- 
logical processes in the coastal region that affect siting, operation, 
and safety of power-producing and related facilities located either 
offshore or near a coastline. The study involves climatological 
investigations, tracer experiments, wake-effects studies, mesoscale 
and micrometeorological observations, theoretical studies, and mod- 
eling programs. A major goal of the program is to develop a reliable 
system for describing diffusion conditions affecting releases from 
coastal or cffshore sites and to predict them from measurable mete- 
orological and surface parameters such as general synoptic situation, 
type of flow (sea-breeze or gradient), wind and temperature struc- 
ture, sea-surface roughness, and coastal terrain. Meeting this goal 
involves an understanding of conditions in the transition region 
where over-ocean flow is modified by passage over land as well as 
over the water. Results of this program will include techniques for 
the prediction of over-ocean and coastal wind and temperature fields 
which not only transport and diffuse pollutants but are involved in 
air-sea interactions and oceanic processes. They will also include a 
rating of sites along the U.S. East and Gulf coasts in terms of 
onshore wind frequency, diffusion capacity, and severe weather 
prevalence. 
Keywords: thermal power plants; site selection; shores; meteorology; 
diffusion; mathematical models; plumes; water; chemical effluents; 
air pollution; environmental transport. 

106359 Oceanographic Data Acquisition and Monitoring System 
Development. Dimmler, D.G. (Brookhaven National Lab., 20 N. 
Technology Street, Upton, NY, 11973). Project number: 000920. 
Contract: EY-76-C-02-0016. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$1 12,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 

This project is concerned with the development of ,new 
methods and techniques in systems for large scale, continuous, 
automated, real-time remote sensing and monitoring of environmen- 
tal conditions at many locations dispersed over large geographical 
areas. Special attention is directed toward: (1) assuring the accuracy 
of data by development or appropriate data verification techniques 
and instrumentation for filtering, sampling, integration, and averag- 
ing of parameters from sensors; (2) techniques and instrumentation 
for data communications systems which are suitable for transmission 
of. remotely sensed data from, and commands to, remotely located 
stations; and (3) application of computer techniques for the purpose 
of automatic, real-time data acquisition, control of remote equipment 
and sensors, as well as improved data verification in real-time. 
Techniques for verification and ordering of collected data in real- 
time are considered to be of crucial importance to improve on the 
data credibility as compared with that obtained from existing non- 
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real-time techniques as well as to reduce the often excessive operat- 
ing costs associated with traditional manual and semi-automated 
systems. Real-time, automated remote sensing, data acquisition and 
monitoring instrumentation systems which satisfy these basic re- 
quirements for high quality correlated synoptic data from remotely 
located stations are essential for large area regional environmental 
and biological studies related to airborne emission, health and safety 
monitoring, and physical atmospheric or oceanographic measure- 
ments which provide the basis for predictive modeling studies. 
Essential requhements for such systeins are: (I) conservation of 
power and communication bandwidth for the remote sensing data 
acq- isi it ion and monitoring stations; (2) operation of command-re- 
sponse telemetry; and (3) communication capability between geo- 
graphically dispersed remote stations and a central command and 
data acquisition station. 
Keywords: oceanography; data acquisition; automation; monitoring; 
telemetry; communications; ecosystems. 

106360 Environmental Park. Hendrey, G. (Brookhaven National 
Laboratorv. Upton, NY, 1 1973). Project numbec 000992. Contract: 
~~-76-c -02-00 i6 .  Supported by: ~epa r tmen t  of Energy, Washing- 
ton, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$50,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); solar(20) R and D categories: Environmental effects as- 
sessment. 

Programs relating to the environment have been carried out 
at Brookhaven National Laboratory (BNL) since its inception thirty 
years ago. Studies in meteorology, in the movement of surface and 
ground water, and in terrestrial ecology were instituted to establish 
base-lines against which potential impacts of BNL could be meas- 
ured and control strategies developed. This interest in problems of 
the environment has continued and with the recent develo~ment of 
public concern about effects of energy-related activities: Studies 
have served as foci for greatly-expanded efforts in the atmospheric, 
marine, land'and freshwater environmental sciences. 
Keywords: nature reserves; terrestrial ecosystems; environment; me- 
teorology; surface waters; ground water; environmental impacts; bnl; 
baseline ecology; energy; aquatic ecosystems; biological models. 

106361 Radiation and Chemical Damage. Setlow, R.B. (Brookha- 
ven National Laboratory, Biology Department, Upton, NY, 11973). 
Proiect number: 001285. Contract: EY-76-C-02-0016. Su~oorted by: 
~epa r tmen t  o f ' ~ n e r ~ ~ ,  Washington, DC (USA). 0ffic; b f  ~ e a l i h  
and Environmental Research. Funding: DOE-$195,000. 
Related energy source: Coal(2O); oil and gas(20); oil shale(20); nuclear 
fission(20); solar(20) R and D categories: Biological effects of pollut- 
ants in experimental systems. 

The responses of cells to the deleterious agents in the environ- 
ment that arise from nuclear, fossil and synthetic fuel technologies 
are governed by the fact that DNA is cot only the most vulnerable 
but also the most important cellular target. Thus cellular responses 
depend on the radiation and chemically induced changes in DNA 
and how cells cope with these changes. Our goal is to understand the 
repair systems in a number of different animals, how they mitigate 
deleterious effects, and if such systems are inhibited by pollutants 
from fuel technologies. We analyze, at the molecular level, the 
characteristics of the repair steps that take place both before and 
after DNA replication in bacteria and mammalian cells. We attempt 
to correlate biological, enzymological, chemical and physical data 
on bacterial and various types of mammalian cells so as to identify 
quantitatively the changes in DNA that have serious biological 
consequences, and how physical and chemical agents affect the 
repair systems themselves. 
Keywords: dna; biological radiation effects; biological effects; bio- 
logical repair; coal industry; petroleum industry; natural gas indus- 
try; nuclear energy; chemical effluents; animal cells; carcinogenesis. 

106362 Coastal Oceanography Ship Charter. Whitledge. (Erook- 
haven National Laboratory, Upton, NY, 11973). Project number: 
001538. Contract: EY-76-C-02-0016. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$200,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

Research vessels are required for multidisciplinary studies of 
coastal oceanography at Brookhaven National Laboratory (BNL). 
This research includes projects on Ecosystems Analysis, Primary 
Productivity and Utilization, Food Chain Dynamics, Larval Fish, 
Coastal Transport and Diffusion, and Mid-Atlantic Bight Coordina- 
tion. The closely associated Coastal Meteorology and Instrumenta- 
tion Development programs also require vessel support. Vessel 
requirements are based on the nature, location, and timing of scientif- 
ic work to be conducted. Shelf and shelf break biological-process 
cruises involve the investigation of biological, chemical, and physical 
phenomena and require cooperative effort among scientists repre- 
senting the several disciplines. The resulting need for a large scientif- 
ic complement together with a stable oceanographic platform during 
adverse conditions generally leads to the requirement for one or 

more large vessels. The well-equipped major vessels of the Universi- 
ty National Oceanographic Laboratory System (UNOLS) meet these 
r4uirements and have been very effectively utilized. In addition, 
cooperative use of National Oceanic and Atmospheric Administra- 
tion (NOAA) vessels has proved to be feasible and advantageous to 
both agencies. , 
Keywords: oceanography; aquatic ecosystems; food chains; fishes; 
environmental transport; meteorology; coastal waters; sampling; 
ships; water pollution. 

106363 Ambient Aerosols Determination. Marlow, W.H. (Brook- 
haven National Laboratory, Upton, NY, 11973). Project number: 
001814. Contract: EY-76-C-02-0016. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE31 10,000. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

Aerosols are a principal agent by which air pollution has its 
impact on man, animals, plants, and the atmosphere. Little is known 
about their origin, evolution (either physical or chemical), atmos- 
pheric interactions, or eventual removsl processes. The efforts under 
this program are concerned with the development of both instru- 
mentation for field studies of the atmospheric aerosol and methods 
for the analysis and interpretation of these measurements. The plan- 
ning and design of this instrumentation as well as its utilization in 
field studies is done with the cooperation of other Atmospheric 
Sciences groups. The analytical work relates to instrumental meth- 
ods and measurement methods, while the interpretive work draws 
largely upon fundamental chemical physics. 
Keywords: aerosols; particle size; measuring methods; environmental 
transport; earth atmosphere; measuring instruments; chemical reac- 
tion kinetics; diffusiin; removal; photochemistry; mathematical 
models. 

106364 Experimental Radiation-Induced and Chemical-Induced. 
Shellabarger, C.J. (Brookhaven National Laboratory, Upton, NY, 
1 1973). Project number: 001 846. Contract: EY-76-C-02-0016. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Env~ronmental Research. Funding: DOE-$260,000. 
Related energy source: Coal(70); nuclear fission(30) R and D catego- 
ries: Health effects assessments. 

It is commonly stated that 50 to 90 percent of human cancer 
may be the result of environmental factors and that of this environ- 
mental cancer a large portion may be the result of pollutant chemi- 
cals from energy production and use. Breast cancer in the human 
female usually has been ingored as an environmental cancer. There 
are at least two lines of evidence that support the concept that 
human breast cancer may be an environmental cancer. First, the 
increased incidence of breast cancer in Japanese women may be 
correlated with increasing industrialization and westernization of 
Japanese life-style. Secondly, chemicals thought to be model com- 
pounds for pollutant chemicals and/or chemical pollutants them- 
selves may induce mammary neoplasia (and cancer) in the rat, where 
the rat mammary tumor system is used as a model for the human 
breast cancer situation. It is the intent of the present research to 
study, in a quantitative fashion, the relationship of pollutant chemi- 
cals, or model compounds of pollutant chemicals, to mammary 
neoplasia induction in female rats. The synergistic, additive or inhibi- 
tory interaction of these compounds, the effect of route of entry into 
the body, the influence of hormonal manipulation, and diet will be 
studied in this model system in an effort to assess the potential 
impact of energy pollutants upon breast cancer in the human female. 
Keywords: carcinogenesis; biological models; chemical effluents; ra- 
dioactive effluents. 

106365 Multi-Spectral, Multi-Pollutant specikc, Simultaneous, 
Heal Time Measurement System. Schwartz, S.E. (Brookhaven Na- 
tional Lab., Upton, NY, 11973). Project number: 001842. Contract: 
EY-76-C-02-0016. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$130,000. 
Related energy source: Coal(50); .oil and gas(25); oil shale(25) R and 
D categories: Pollutant measurements technology. 

The objectives of this program are the development and 
novel utilization of state-of-the-art spectroscopic techniques that 
allow for real-time, simultaneous measurement of a variety of atmos- 
pheric pollutants resulting from energy production that are present 
in gaseous, aerosol, and particulate phases such as sulfuric acid, 
sulfate salts, O H  and oxi-organic radicals, NH3, 502, NO/NOx, 0 3 ,  
and aliphatic and aromatic hydrocarbons. The development and 
application of real-time instrumentation for in-situ characterization 
and determination of critical species will dramatically advance un- 
derstanding of.the homogeneous and heterogeneous chemical trans- 
formations of these energy-related pollutants as well as their trans- 
port. Three spectroscopic systems that would allow for ultrasensi- 
tive simultaneous measurement of a number of different pollutants 
and which require no pre-measurement treatment of the samples are: 
an intracavity laser Raman system, an opto-acoustic system at CO2 
laser wavelengths, and a uv resonance fluorescence. The laser 
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Raman'and opto-acoustic systems are currently being breadboarded. 
Theoretical calculations and preliminary tests indicate a practical!" 
sensitivity limit of 0.1 ppB pollutant concentration for both ~ ~ s t i m i . ~ ~  
It is anticipated that laboratory prototype systems will be complete'd" 
this fiscal period and that sufficient measurements will be taken so 
that the design criteria for fieldable instruments may be ascertained. 
Keywords: ultraviolet radiation; resonance scattering; acoustic moni- 
toring; particles; sulfuric acid; sulfates; ammonia; sulfur dioxide; 
ozone; hydrocarbons; aromatics; nitrogen oxides; real time systems; 
air pollution monitors; chemical emuents; aerosols; gaseous wastes; 
performance testing; monitoring; spectroscopy; raman spectra. 

106366 Mid-Atlantic Bight Coordination. Manowitz, C. (Brook- 
haven National Laboratory, 'Upton, NY, 11973). Project number: 
002546. Contract: EY-76-C-02-0016. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Fundirig: DOE-$25,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The DOE-funded oceanographic programs in the northeast 
include a diverse array of facilities, talents, and research objectives, 
and are located at geographically-dispersed laboratories and univer- 
sities. The environments under study range from the open ocean, 
continental slope and shelf, estuaries, bays, and coastal lagoons to the 
intertidal zone, with particular strength in the study of estuarine and 
shelf ecosystems. The expertise and current research of the investiga- 
tors include physical, chemical, and geological oceanography, sever- 
al soecialities within biological oceanograohv, and ecosystems analv- 
sis,'with emphasis on theshelf and Gt6ri;le systems: In order io 
maximize the usable output from these programs, a high degree of 
coordination and communication among the investigators and with 
other federally-funded programs in the northeast is desirable. Using 
three types of meetings as primary mechanisms, Brookhaven Nation- 
al Laboratory (BNL) proposes to encourage better information 
exchange and liaison among the northeast DOE contractors. These 
meetings will include: (1) annual program-review meetings among 
this entire group of contractors; (2) meetings and/or experiments for 
the intercomparison of methods and instruments; and (3) meetings on 
single topics of timely nature. Reports from these meetings will be 
made available to DOE for the periodic reevaluation of program 
goals, deficiencies, and accomplishments. 
Keywords: oceanography; research programs; seas; continental slope;. 
aquatic ecosystems; us doe; information systems; technology trans- 
fer; data; communications; baseline ecology; data analysis; systems 
analysis. 

106367 Approach to the Molecular Basis of Teratogenesis. Slater, 
D.W. (Brookhaven National Laboratory, Upton, NY, 11973). Proj- 
ect number: 002557. Contract: EY-76-C-02-0016. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$90,000. 
Related energy source: CoaI(100) R and D categories: Health effects 
assessments. 

The goal of the proposed research is the development of 
flexible, rapid and economical assay systems for the determination of 
teratologic risk generated by environmental insult using embryonic 
material possessing a propensity of meaningful extrapolation to other 
embryonic forms including human as well as the ability to provide 
adequate quantities of such material prerequisite to the identification 
of primary molecular lesions causal to teratogenesis. Teratogenesis is 
viewed as aberrant genetic expression resulting from the inactivation 
or derangement of cellular surveillance mechanisms normally opera- 
tive in monitoring differentiation. Given its pivotal role in cell 
metabolism, RNA is considered to be the molecular species of 
choice for use as a sensitive diagnostic probe to assess the molecular 
etiology of teratogenesis. It is further proposed that the possible 
contribution of maternal activation and detoxification can be evaluat- 
ed ex utero. Physiological and phylogenetic considerations as well as 
explicit characteristics of import for selecting an embryonic system 
compatible with the envisaged experimental approach are reviewed. 
Based on these prerequisites the use of two embryonic indicator 
systems is recommended, namely, sea urchin embryos and clonal 
lines of embryonal cells derived from mouse teratocarcinomas. 
Keywords: teratogenesis; biological models; cell differentiation; ma; 
animals; plants; mice; aquatic organisms; genetic effects. 

106368 Determination of Mutagenic Carbolines Formed on Pyro- 
lysis of Fossil Fuels and a Study of Their Biological Effects. Shaw, 
E.N.; Lacks, S. (Brookhaven National Lab., Biology Department, 
Upton, NY, 11973). Project number: 001805. Contract: EY-76-C-02- 
0016. Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

A new class of mutagens and carcinogens has recently been 
detected in Japan that originates from the pyrolysis of proteins and is 
found in charred food products and in smoke. The active materials 
are different.,frorn the currently studied polycj.clic hydrocarbons 
since they contain nitrogen. One group of materials arises from the 

tryptophane of protein and consists of two' classes of,carbolines: 
" Type A--mutagenic and carcinogenic; and Type B--non-mutagenic 

but comutagenic (that.is, 'enhances the mutagenic activity of other. , 

mutagens). The presence of additional active, nitrogen-containing 
materials is indicated by preliminary work. Since fossil fuels are 
derived from organic material, the presence of these mutagens and 
carcinogens represents a potential health hazard associated with coal 
technology that must be evaluated. In particular, these materials may 
be the basis for the observation that the mutagenicity of unfraction- 
ated smoke or tar is considerably greater than can be accounted for . 

by the content of benzpyrene alone. In addition, new waste technol- 
ogy involving the combustion of garbage as a conservation effort 
may also result in the release of carbolines as a by-product pollutant. 
The proposed work seeks to provide a method for,the determination 
of carbolines and related nitrogenous products of combustion in 
several chromatographic systems., Isolated pure carbolines will be . 
assayed for mutagenic and comutagenic activity in the expectation 
that more detailed information on the health effects due to fossil fuel 
combustion will be obtained. 
Keywords: fossil fuels; pyrolysis; biological effects; combustion prod- . 

ucts; organic nitrogen compounds; coal; mutagenesis; health hazards; 
proteins; toxicity. 

106369 Cell Damage Metals. Mel, H.C. (University of California, 
Donner Laboratory, Berkeley, CA, 94720). Project number: 00011 1. 
Contract: W-7405-ENG-48. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmenta1,Re- 
search. Funding: DOE-$75,000. 
Related energy source: Coal(90); nuclear fission(l0) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The object of this project is to relate biophysical properties 
and responses of cellular and.cell-membrane systems to their biome- 
dical features (normal and abnormal differentiation and develop- 
ment, and pathology) and to agent responses. Focus is on both single 
cells and cell populations. Extensive experience has been gained in 
measurement and interpretation of cell electrical, hydrodynamic, ' . 
rheological and cytological properties, including developme~~t of 
new methodology, with special emphasis on the processes of hecia- 
topoiesis. Individual cells and cell populations are studied by staflo , 

sedimentation (for size, sedimentation rate .and density); by 
microelectrophoresis and staflo electrophoresis (for charge); by resis- 
tive pulse spectroscopy (for size, shape, and deformability) by live- 
cell and dead-cell cytology (for morphology, vital characteristics 
and staining properties, and by transplantation and culture (for 
growth properties). Theoretical studies are concerned with modeling 
evolutionary and stability properties of decision-making networks 
such as may underlie (stem) cell differentiation. 
Keywords: metals; toxicity; blood formation; biochemical reaction 
kinetics; measuring methods; cytology. 

106370 Scanning Electron Microscopy. Hayes, T.L. (Lawrence 
Berkeley Lab., 108 Donner Lab., Berkeley, CA, 94720). Project 
number: 000226. Contract: W-7405-ENG-48. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$70,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The object of t h ~ s  study is to determine the possible lung 
macrophage cell exposure levels due to the uptake of the very high 
matrix and minor element concentrations found to exist in specific 
single fly ash particles. These high single cell exposures will be 
correlated to possible carcinogenic effects due to transformation in 
the cell itself or to loss of protective capabilities which depend on 
the integrity of these cells. Similar studies will be carried out with 
respect to damage to plant material due to the heterogeneity of 
elemental distribution among pollutant particles and the resultant 
elevated single cell exposure to high level single particle element 
concentrations. An SEM-x-ray system modified for rapid (TV rate) ' 

three color element mapping, beam stop and digital scan will be the 
principal instrument used and test objects will be obtained from lung 
tissue of experimental animals (mostly rodents) and pelargonium leaf 
samples exposed to standard fly ash. Potential for single cell damage 
leading to long term effects such as cancer could be clearly higher 
when elements are concentrated on a few high level particles rather 
than being spread uniformly among all particles. 
Keywords: scanning electron microscopy; lungs; macrophages; fly 
ash; carcinogenesis; particles; plants; rats; sample preparation. 

106371 Molecular Mechanisms of Cell Effect of Heavy Ions. 
Tobias, C.A. (Lawrence Berkeley Laboratory, Building 10, Room 
202. Berkelev. CA. 94720). Proiect number: 000305. Contract: W- 
7405-ENG-48.' supported by: ~ g ~ a r t m e i t  of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: , DOE-$ I SS.O(K1. - - - - , - - - . 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in ex erimental systems. 

The biological effects of geavy charged particle radiation are ' 
being evaluated at the cellular and molecular levels. Basic radiobio- 
logical parameters such as relative biological effectiveness (RBE) 
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and oxygen enhancement ratio (OER) are being determined for 
densely ionizing radiation using a variety of cultured mammalian cell 
lines, including human kidney cells and mouse and hamster fibrob- 
lasts. During the 1970's, suitable accelerator facilities have been 

vailable to allow these studies to be carried out with charged 
articles having atomic numbers in the range Z = 1 to Z = 36, and 
nergies ranging from 4 MeV/N to 2.8 GeV/N. Areas of research 

under active investigation include the following: cellular studies are 
being made on the oxygen effect, re air of radiation damage, heavy- 
ion microscopy of irradiated cells, tge neural membrane response to 
heavy-ion beams, the effects of chemical modifiers (including radio- 
protectors and hypoxic cell sensitizers), and radiation enhancement 
of viral transformation; molecular studies relate radiation-induced 
DNA strand breakage to cell lethality. 
Keywords: carcinogenesis; biological models; oxygen enhancement 
ratio; animal cells; man; mice; hamsters; fibroblasts; kidneys; radi- 
ation injuries; biological repair; radioprotective substances; radiosen- 
sitivity effects; dna; strand breaks; cell cultures; heavy ions; ion 
beams. 

106372 Metabolism of Tranuranic Elements. Durbin, P.W. (Law- 
rence Berkeley Laboratory, Division of Biology and Medicine, 
Berkeley, CA, 94720). Project number: 000314. Contract: W-7405- 
ENG-48. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE-$] 15,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Safety standards for internally deposited radionuclides are 
based on the best available radiation dose-biological response rela- 
tionships and an appropriate metabolic model from which radiation 
doses to tissues are calculated. In order to improve the metabolic 
models now used to set permissible intakes the absorption, tissue 
deposition, and excretion of 90Sr, Am, and Pu are being studied in 
macacca, a genus of old world monkeys. A total of 29 rhesus 
monkeys (M. mulatta) were injected with 90Sr and observed for 1 yr 
or longer. Excreta and blood samples are analyzed periodically from 
8 monkeys injected from 10 to I8 years ago. Five adult macaques 
(one each male and female M. mulatta and M. fasicularis and one 
female M. arctoides) were injected with 0.3mu c i h g  of 238Pu(IV) 
citrate and sacrificed at 1 wk. Analyses of gross and microscopic 
tissue distributions are underway. Comparable groups of monkeys 
will be injected with 238Pu and followed for 1.5 or 5 yr. Three adult 
New Zealand rabbits were injected with a mixture of 237Pu and 
238Pu whole-body counting of the 100 keV gamma rays of 237Pu 
and collection and analysis of blood and excreta are being used to 
study the early behavior of Pu in this herbivorous animal. 
Keywords: transuranium elements; metabolism; radionuclide kinetics; 
macacus; americium 241; plutonium 237; strontium 90; plutonium 
239. 

106373 Detector Materials, Detectors, Instruments. Goulding, 
F.S. (Lawrence Berkeley Laboratory, Department of Instrument 
Techniques, 1 Cyclotron Road, Building 29, Room 101, Berkeley, 
CA, 94720). Project number: 000708. Contract: W-7405-ENG-48. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$171,000. 
Related energy source: nuclear fission(50); nuclear fusion(50) R and D 
categories: Pollutant measurements technology. 

The project objective is to develop both the basic technology 
of radiation detectors and materials and the associated measurement 
techniques required for a broad range of radiation measurements. 
The methods employed are: (1) research and development in purifi- 
cation and crystal growth of germanium; (2) basic research of 
impurities, point and line defects in germanium; (3) development of 
new detector geometries, contacts, and protective surface coatings; 
and (4) development of new types of detectors' for environmental 
measurements. The results expected are: (1) reliable techniques lead- 
ing to a guaranteed supply of high-purity germanium from industry; 
and (2) new environmental contaminant detectors increased radi- 
ation resistance of detector materials. The results obtained to date 
are: (1) successful development of zone-refinement/purification and 
crystal growth of high-purity germanium; (2) analysis of all residual 
impurities and their sources; and (3) development of a large number 
of detector systems for medical and environmental measurements 
involving x- and gamma-rays and charged particles. 
Keywords: performance testing; design; fabrication; high-purity ge 
detectors. 

106374 Development of Physical Methods Trace Contaminants. 
Leskovar, B. (University of California, Lawrence Berkeley Labora- 
tory, Department of Instrument Techniques, 1 Cyclotron Road, 
Building 29, Room 101, Berkeley, CA, 94720). Project number: 
001307. Contract: W-7405-ENG-48. Supported by: Department of 
Energy, Washington, D C  (USA). OFfice of Health and Environmen- 
tal Research. Funding: DOE-$150,000. 
Related energy source: Coal(40); oil and gas(40); oil shale(20) R and 
D categories: Pollutant measurements technology. 

The objectives of this project are: (1) to develop new tech- 
niques for the measurements of gaseous trace contaminants; (2) to 
develop complete instruments using these techniques in order to 
make'them available to the scientific community; and (3) to cooper- 
ate with environment or health programs which apply the instru- 
ments. The techniques are investigated and developed by teams of 
physicists, chemists, and engineers who are expert in the fields of 
physical and chemical processes. The developments are then de- 
signed into complete instruments by engineering teams. The tech- 
niques are selected for development on the basis of their potential for 
solving problems in monitoring environmental or health hazards. 
This technique supplements gas chromatography, mass spectros- 
copy, and various laser methods in the identification and/or monitor- 
ing of trace-gas pollutants in the atmosphere. It makes possible fast, 
highly specific, and sensitive measurements in the laboratory and 
ultimately in the field. 
Keywords: air pollution monitors; design; air pollution; measuring 
methods; engineering; gaseous wastes; trace amounts; earth atmos- 
phere; computers. 

106375 Physical Methods of Analysis. Jaklevic, J.M. (Lawrence 
Berkeley Laboratory, No. 1 Cyclotron Road, Building 29, Room 
101, Berkeley, CA, 94720). Project number: 001308. Contract: W- 
7405-ENG-48. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE-$210,000. 
Related enerav source: CoaI(100) R and D categories: Pollutant . ? 

measurement<technology. 
- 

The objectives of this program are to develop and apply 
physical methods to the measurement of environment pollutants 
likely to cause health and other deleterious effects. Physical methods 
offer much greater potential for large-scale high-speed detection and 
analysis. The program is based initially on the application of x-ray 
methods to elemental analysis. In addition to the development of 
energy dispersive techniques for elemental analysis, the application 
of powder diffraction and high resolution emission spectroscopic 
methods for chemical characterization have been studied. The use of 
extended x-ray absorption spectra for the characterization of atmos- 
pheric aerosols has been demonstrated and will be used to study 
chemical transformations of atmospheric aerosols. The programs in 
air sampling methods and x-ray 'absorption fine structure are by now 
well established and will continue to be areas of fruitful research. At 
least two new experiments are proposed as a part of a synchrotron 
radiation program and will be carried out as accelerator time is 
available over the next several months. 
Keywords: aerosols; x-ray fluorescence analysis; air pollution; emis- 
sion spectroscopy; powders;'diffraction methods; monitoring; parti- 
cles. 

106376 Tritium in Mammalian Cells. Burki, H.J. (Lawrence 
Berkeley Laboratory, 365 Donner Laboratory, Berkeley, CA, 
94720). Project number: 001447. Contract: W-7405-ENG-48. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$50,000. 
Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

One major objective of this study is to gain information on 
the basic mechanisms which lead to the inactivation or the mutagen- 
esis of several types of mammalian cells including normal and 
transformed human cells in vitro. The other major objective is to 
provide a quantitative framework for evaluating the hazardous ef- 
fects of tritium disintegrations and related types of DNA damaging 
agents in different parts of the mammalian nucleus. During this grant 
period our goals were: to study the effects of 3H, 14C, and 1251 
decays in synchronous Chinese hamster cells; to study chromosomal 
aberrations and other chromosomal effects of these and other agents 
such as BUDR, to observe the effects of storage conditions and 
toxicity effects on the toxicity of tritium decay; and to start general 
tritium mutagenesis studies in yeast and mammalian cells. These 
investigations make use of the method of molecular suicide which 
offers a quite novel fashion of testing the effects of the agents above 
especially tritium in the DNA. The results provide a conservative 
framework to estimate the risks to human populations from environ- 
mental tritium, a by product of fission and proposed fusion power 
generation. 
Keywords: animal cells; tritium; mutagenesis; biological models; man; 
hamsters; yeasts; toxicity; chromosomal aberrations; budr. 

106377 Survey of Environmental Instrumentation. Hunt, M.S. 
(University of California, Lawrence Berkeley Laboratory, Berkeley, 
CA, 94720). Project number: 001598. Contract: W-7405-ENG-48. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$147.000. 
~ i l a i e d k n e r ~  source: Coal(20); oil ind gas(20); oil shale(20); nuclear 
fission(20); solar(l0); geothermal(t0) R and D categories: Pollutant 
measurements technology. . ! 

- 

Concurrent with our need: to develop new hnergy technol- 
ogies and optimize existing conveision processes has been the under- 
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standing that it is essential to analyze and control the effect of these 
developments on our environment. T o  adequately characterize these. 
pollutants and their impacts, highly sophisticated techniques and 
instruments have been developkd. T o  aid monitoring and analytical 
laboratories in choosing among the techniques and instruments avail- 
able for mekuring and characterizing the pollution associated with 
energy related processes and their effects,-a survey of instruments 
used for analysis and monitoring of environmental pollutants was 
undertaken. Instrumental methods included are those which analyze 
air and water quality, radioactive emissions and biomedical impacts. 
The results of the Survey of Instrumentation for Environmental 
Monitoring are currently in four volumes in six (soon to be seven) 
loose leaf binders, with more than 5000 copies in circulation. Includ- 
ed in the discussion of each type of pollutant is material describing 
the forms, sources, effects, and methods of,wntrolling the wntami- 
nant and then detailed descriptions of the instrumental techniques for 
determining its presence and concentration. Information regarding 
the instrumental techniques includes descriptions of physical and 
operating techniques of commercially available instruments, com- 
parisons among the currently accepted instrumentation and recom- 
medations concerning developing techniques and instruments. 
Keywords: monitoring; water pollution; land pollution; air pollution; 
air quality; water quality; radiation monitoring; chemical a~ialysis; 
measuring methods; measuring instruments. 

106378 Effects of Pollutants on Somatic Mammalian Cells. 
Glaser, D.A. (University of California, Department of Molecular 
Biology, 229 Stanley Hall, Berkeley, CA, 94720). Project number: 
001860. Contract W-7405-ENG-48. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$158,000. 
Related energy source: Coal(SO);, nuclear fission(50) R and 1 D catego- 
ries: Biological effects of pollutants in experimental systems. 

The overall aim of this work will be to detect and character- 
ize quantitatively the carcinogenic, mutagenic and physiologically 
toxic effects of environmental pollutants on animal cells in tissue 
culture. At first this 1s a program for screening the effects of a 
number of putatlve deleterious agents including heavy metals, gas- 
eous pollutants and environmental contaminants found in the liquid 
'and solid form. By virtue or  our present technological ability to 
examine millions of independent clones of cells and to measure their 
response to putative deleterious agents, it should be possible to 
identlfy agents that pose a health hazard and at what level of 
exposure the hazard is first detectable. In the next phase the mecha- 
nism by which the cells are damaged will be explored, to establish 
whether the changes are genetic, physiological through simple toxic- 
ity, or through more-or-less stable perturbation of some regulatory 
system. As the program develops we will probably focus on particu- 
lar pollutants and try to understand the mechanism of damage in 
order to be able to propose methods for avoiding the danger and to 
design effectwe whole animal experiments to evaluate acceptable 
levels of contamination if no form of treatment is plausible. 
Keywords: animal cells; somatic cells; somatic mutations; metals; 
toxicity; gaseous wastes; chemical efiluents; health hazards; bio- 
chemical reaction kinetics; mutagenesis; biological models. 

106379 Biological Effects of Magnetic Fields. Tenforde, T.S. 
(Lawrence Berkeley Laboratory, 1 Cyclotron Road, Building 74, 
Room 344. Berkelev. CA. 94720). Proiect number: 002189. Contract: 
W-7405-ENG-48. ~;ppo&d by: ~ e ~ a r i m e n t  of Energy, washingto", 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE-$405,000. 
Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

A systematic investigation is being carried out to determine 
the effects of stationary and alternating magnetic fields on living 
organisms and man. The major goal of this project is to assess the 
biological effects of exposure-to magnetic fields such as those 
associated with controlled thermonuclear reactors (CTR) and 
magnetohydrodynamic systems (MHD) and to acquire quantitative 
data leading to the establishment of exposure guidelines for CTR and 
MHD workers and the populace-at-large. The major areas of re- 
search within this project include the following: (1) physiological 
parameters ,will be measured in experimental animals exposed to 
magnetic fields, including food intake, urine and fecal discharge, 
body weight and temperature, respiration, climbing activity, blood 
and urine composition, plasma growth hormone and corticosterone, 
visual function and cellular mitotic activity; (2) using a variety of 
cell culture lines, magnetic field effects on cell growth rate, differen- 
tiation, cytokinesis, retinal photoreceptor, electrophysiology, neural 
regeneration, and the electron transport system will be investigated; 
(3) magnetic effects on plant cells will be examined by measuring the 
growth and geotropic response of phycomyces and by measuring the 
protoplasmic streaming and membrane excitability in nitella; and (4) 
the influence of magnetic fields on human subjects will be investigat- 
ed, in~luding~effects on the visual system, psychomotor activities, 
hematopoietic system, endocrine system, and nervous system. 

Keywords: magnetic , fields; ' - 5, biological . . , effects; 
magnetohydrodynamics; animal cells;. man; thermonuclear power 
plants; in vivo; in vitro; -. human populations; dosimetry. 

> .? 5 7', 

106380 Magnetic Field Dosimetry. Amer, ' N.M.' (Lawrence 
Berkeley Laboratory. Berkeley, CA, 94720). Project number: 002935. 
Contract: W-7405-ENG-48. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$70,000. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant measurements technology. _ . .-, .: 

The purpose of this program is to develop a sensitive (fraction 
of a Gauss) and simple dosimetry technique for occupational expo- 
sures to magnetic fields in fusion plants. Our approach will involve 
the use of ferro-nematic 1 and ferro cholesteric 2 liquid crystals. The 
physics behind the proposed device is that incorporating non-spheri- 
cal magnetic grains into the liquid crystal matrix allows the nematic 
and cholesteric molecular orientation to be coupled to a very weak 
external magnetic field. The coupling, which is mechanical in nature, 
is due 'to the elastic properties of the liquid-crystalline phase. This 
coupling is what we propose to exploit as the basis for our magnetic 
dos~meter. 
Keywords: thermonuclear power plants; magnetic fields; hazards; 
monitoring; safety; personnel; dosemeters. 

106'301' Laser Optoncioustic Spectrometer - for CO. ~et ic t ion;  
Amer, N.M. (Lawrence-:Berkeley Lab., Building 70, Room 128, 
Berkeley, CA, 94720). Project number: 004037. Contracl:. W-7405- 
ENG-48. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$138,000. 
Related energy source: ~oal(20);-oil and gas(60); oil shale(20),~ and 
D categories: Pollutant measurements technology. 

The purpose of this program is to develop and inLestigate 
laser optoacoustic spectroscopy and to develop an ultra-sensitive 
multiparameter molecular detector for the characterization of.trace 
contaminants, from energy technologies, at the part per billion level. 
Laser optoacoustic spectroscopy is a'.refined version of infrared 
absorption spectroscopy that can be used to measure the concentra- 
tion of any gas. The only requirement is that the spectral output of 
the laser light source match one of the absorption bands of.the gas to 
be detected. The laser light is then absorbed by the sample; the 
sample is thereby heated. By modulating the laser beam, the tem- 
perature changes of the sample will cause a time dependent fluctu- 
ation of pressure. This can be detected with a microphone placed in 
the sample cell. The signal from the microphone is then processed to 
determine the magnitude of the absorption. The techniques we are 
developing enable the detection of ultra-low concentratio~ls (1 part 
per billion or better) even in the presence of large concentrations of 
other constituents. The required sample volume is in the order of a 
few cubic centimeters, and the measurement time is of the order of 
seconds.. . . 
Keywords. laser spectroscopy; photoacoustic spectrometers; infrared 
spectrometers; gases; quantity ratio; design; gas analysis. . 

106382 Radiosensitivity of Oocytes. Dobson, R.L. (Lawrence 
Livermore Laboratory. P.O. Box 5507. L-452. Livermore: CA. 
94550). Project numbeh'000252. C0ntrack.w-7405-ENG-48. ~ " ~ ~ o r t :  
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$225,000. 
Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This research, using mainly the mouse and monkey, is direct- 
ed at (1) identifying effects of very low exposures to tritium (and to 
other radionuclides and external radiation) during embryonic, fetal, 
and postnatal development, the most vulnerable parts of the life 
cycle, and (2) quantifying these effects in sensitive cell populations in 
terms of residual cell numbers and functions, .thus obtaining data 
necessary for critical comparisons at low-level exposure where 
hazard evaluation is most needed. Focus is on tritium because of its 
importance as fuel for nuclear fusion, byproduct of.nuclear fission, 
and environmental contaminant. (In water it has ready access to 
'living systems, passing freely from mother to developing offspring, 
irradiating, and being incorporated into growing cells). Main atten- 
tion is on oocytes and neuroblasts because both are highly radiosen- 
sitive during development and cell numbers are set by birth or 
shortly thereafter. Priority is presently placed on dose-response 
determinations for oocyte destruction in monkeys following chronic 
low-level 3-HOH exposure. Expected results are: (1) determination 
of lowest exposure levels significantly affecting important cell popu- 
lations, (2) measurement of quantitative dose effect relations, and (3) 
determination of relative effectiveness and related data required at 
low exposures for reliable hazard evaluations and safety standards. 
Keywords: oocytes; radiosensitivity; mice; monkeys; tritium; low 
dose irradiation; perinatal irradiation; toxicity; biological-radiation 
effects. 

106383 Coal Liquefaction-Chromosome Aberrations. Carrano, 
A.V. (Lawrence Livermore Laboratory, P.O. Box 5507,' L-452, 
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Livermore, CA, 94550). Project number: 000273. Contract: W-7405- 
ENG-48. ~uppckted by: ~epa r tmen t  of Energy, Washington, D C  
(USA). Oflice of Health and Environmental Research. Funding: 
DOE-$298.000. - - - . - . . 
Related e n e G  source: CoaI(100) R and D categories: Biological 
effects of pollutants in ex rimental systems. 

This program wi~Knvest i~ate  chromosome damage induced 
in vivo and in vitro following exposure to eflluents from coal- 
conversion technologies. The objective is the valid comparison of 
cytogenetic damage among species and among tissues within a 
species and eventual extrapolation from animals to man. Cytogenetic 
damage will be assessed following acute insult and during protracted 
chemical exposure. An in'vivo rabbit model is being developed that 
allows assessment of injury in the peripheral blood, bone marrow, 
and testes of the exposed animals, and through breeding, in the F-l 
generation. Cells are analyzed for sister chromatid exchanges, unsta- 
ble chromosomal aberrations, and the stable heritable aberrations. 
Cellculture systems are utilized to clarify mechanisms of lesion 
production, their specificity of induction, and functional significance. 
Extrapolations frdm the model systems to man will bk made as 
relevant human data bccomc available. 
Keywords: chromosomal aberrations; coal liquefaction; in vivo; in 
vitro; biological effects; rabbits; blood; bone marrow; testes; sister 
chromatid exchanges; cell cultures; gaseous wastes; chemical ef- 
fluents. 

106384 Transuranic Marine Studies. Noshkin, V.E. (Lawrence 
Livermore Lab., P.O. Box 808, L-233, Livermore, CA, 94550). ' 
Project number: 000934. Contract: W-7405-ENG-48. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health . and Environmental Research. Funding: DOE-$55,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversi-on of pollutants. 

This is a continuing study on the distribution of 90Sr, 137Cs, 
- 238Pu, 239Pu, 240Pu, and 241Am in GEOSECS oceanic water 

columns. Each of these radionuclides has been introduced to the 
oceans as a result of atmospheric tests of nuclear explosives. In 
addition to providing baseline data on the concentrations and distri- 
butions of these long-lived radiotoxic pollutants in the world's 
oceans, the radionuclides are valuable tracers for oceanic water 
movement, for estimating the flux of particulate material, for assess- 
ing the sedimentation and removal rates of chemical analogs, and for 
revealing the net fluxes of atmospherically delivered pollutants to 
the sea surface. We emphasize plutonium analyses because of our 
ongoing efforts and interests in the geochemical behavior of this 
element in other aauatic environments. One additional ourDose of 

':ed by: Department of Energy, Washington, D C  (USA). Oflice of 
2~ !!Health and Environmental Research. Funding: DOE-$220,000. 
brr~ Related energy source: Coal(60); nuclear fission(40) R and D eatego- 
!*..iltries: Environmental effects assessment. 

The objectives are to develop a three-dimensional time de- 
pendent atmospheric boundary'layer numerical simulation mode](~) 
and to develop a three-dimensional time-dependent reactive plume 
model for the study of large point sources of reactive pollutants and 

, . their effect on the surrounding environment. The boundary layer 
model(s) will be used to investigate atmospheric behavior on a scale 
of 40,000 to 90,000 sq km Studies of various numerical techniques 
are done first with one- and two-dimensional models to ascertain an 
appropriate numerical method for solving the system of equations. 

. Then further studies are performed using one- and two-dimensional 
problems that contain more relevant physics. After the model(s) are 
verified against analytical solutions for certain closed problems, 
realistic verificatiorq studies are conducted using measured atmos- 
pheric parameters. ' 

Keywords: earth atmosphere; boundary layers; mathematical models; 
plumes; point pollutant sources; air pollution; environmental effects; 
rno~~iloril~g. 

this study, therefore, is to ascertain how far one can extrapoiate the 
behavior of fallout plutonium in the world's oceans to.other sites, 
such as coastal or off-shore reactor sites or the Marshall Islands 
which receive plutonium inputs from other sources. 
Keywords: transuranium elements; biological radiation effects; aquat- 
ic ecosystems; strontium 90; cesium 137; plutonium 238; plutonium 
239; plutonium 240; americium 241; radionuclide migration; ocean- 
ography; fallout: 

106385 Emissions - Advanced Combustion. Ondov, J.M. (Law- 
rence Livermore Laboratory, P.O. Box 5507, L-453, Livermore, 
CA, 94550). Project number: 000937. Contract: W-7405-ENG-48. 
.Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$325,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 
' The objective of the program is to determine the physical and 
chemical properties and atmospheric transformations of emissions 
from advanced and conventional coal combustion systems used for 
electric power generation. Pollutants studied include minor and 
trace elements, sulfur species, radionuclides and trace organic com- 
pounds. Atmospheric transport and inhalation-lung deposition 
models are applied to the empirical data to compare dose impacts of 
combustion--control system alternatives. The approach is to carry 
out in situ particle--sizing and collection using in-stack and airborne 
downwind cascade impactors in conjunction with instrumental aero- 
sol measurement systems. Gases are collected using in-stack and 
airborne traps. The particles and gases are analyzed for bulk trace 
element using neutron activation analysis, x-ray fluorescence analy- 
sis, and atomic absorption. Particle sizes are determined by electron 
microscopy. Chemical speciation of sulfur is done by ESCA and 
chemical techniques. Organic analyses are done by gas chromato- 
graphy and mass s ectrometry techniques. 
Keywords: fossil-iel power plants; air pollution; environmental 
transport; aerosols; particle size; gaseous wastes; trace amounts; 
elements; physical properties; chemical properties; sulfur; air pollu- 
tion control; pollution control equipment; organic compounds; ra- 
dioisotopes. 

106386 Regional Atmospheric Modeling. Gresho. (Lawrence 
Livermore Laboratory, P.O. Box 808, L-262, Livermore, CA, 
94550). Project number: 000939. Contract: W-7405-ENG-48. Support- 

106387 Atmospheric Release Advisory Capability. Dickerson, 
M.H. (Lawrence Livermore Lab., P.O. Box 808, L-262,'Livermore, 
CA, 94550). Project number: 000940. Contract: W-7405-ENG-48. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$635,000. 
Relatcd energy source: nuclear fission(100) R and D categories: Envi- 

- ronmental effects assessment. 
The objective of the ARAC service is to provide real time 

predictions of the effects of atmospheric releases of hazardous mate- 
rials as rapidly and accurately as possible. When implemented, the 
ARAC would provide advisories to support DOE and designated 
sites in handling routine and accidental releases. The technical basis 
for ARAC includes the present state-of-art of technology (sensing, 
monitoring, communications, data banking, data quality control), the 
utilization of existing or recently developed and validated atmos- 
pheric transport diffusion models, the use of evaluated dose conver- 
sion cpnstants for various modes of exposure, and the availability of 
an advanced computer center. 
Keywords: air pollution; monitoring; data; diffusion; forecasting; en- 
vironmental effects; earth atmosphere; computer codes; radionuclide 
migration; environmental transport; technology assessment; aerosol 
monitoring; radioactive aerosols. 

106388 Radionuclides in Coastal Environment. Noshkin, V.E. 
(Lawrence Livermore Lab., P.O. Box 808, L-233, Livermore, CA, 
94550). Project number: 001309. Contract: W-7405-ENG-48:Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$250,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

This investigation provides a basis for characterizing the'rates 
and mechanisms of the various physical, chemical and biological 
processes that control the behavior of nuclear-related pollutants in 
the coastal environment. Marine samples including water, sediment 
and biota are collected from specific environments and analyzed for 
radionuclides by a variety of radiochemical techniques. Transuranics 
are included among the radionuclides investigated. 
Keywords: coastal regions; radioisotopes; transuranium elements; pol- 
lution; seawater; sediments; aquatic organisms; contamination; envi- 
ronmental effects; aquatic ecosystems; radioactive effluents; radionu- 
clide migration; plutonium. 

106389 Marshall Islands - Transuranics. Noshkin, V.E. (Law- 
rence Livermore Lab., P.O. Box 808,:L-233, Livermore, CA, 94550). 
Project number: 001508. Contract: .W-7405-ENG-48. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$350,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives of this study are (1) to develop recommenda- 
tions to minimize the passage of radionuclides (emphasizing the 
transuranium elements) to human populations; (2) to evaluate the 
cycling of radionuclides through critical processes essential for the 
establishment and continuity of life at the atolls; (3) to provide a 
fundamental base of data from these contaminated environments 
which will be useful in predicting future transuranic impacts on the 
aquatic environment from different global sources such as reactors, 
reprocessing facilities and accidents; (4) to provide data and recom- 
mendations to assist cleanup and reconstruction at the atolls; and (5) 
to recommend and assist in providing usable resources of ground 
water for future generations of the atoll. Ground water and marine 
samples are collected and radiochemically analyzed for the transur- 
anics and other specific radionuclides. The data are used to construct 
models of radionuclide fluxes. and transport mechanisms in the 
environment. . ,. 1. , . 
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Keywords: biogeochemistry; transuranium elements; radioisotopes; 
marshall islands; recommendations; human populations; radionuclide 
migration; data acquisition; ground water; seawater; contamination; . 
functional models; environmental effects; aquatic ecosystems; fishes; 
plutonium. 

106390 Pollutant Effects on Marine Organisms. Harrison, F.L. 
(Lawrence Livermore Laboratory, P.O. Box 5507, L-453, Liver- 
more, CA, 94550). Project number: 00151 1. Contract: W-7405-ENG- 
48. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$95,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); geothermal(20) R and D categories: Ecological effects of 
pollutants or physical disturbances. 

The two classes of pollutants considered are (1) potentially 
toxic trace metals and (2) radionuclides. For both classes, we are 
investigating with radiotracer techniques some of the reactions that 
change physico-chemical properties of pollutants and, in turn, their 
availability to the biota and their residence time in the water column 
and bottom sediments. The properties include (a) the chemical 
species or form, @) the relative size of complexes formed, (c) the 
binding to knowli organic molecules, and (d) the affinity to particles. 
Our results indicate that the physico-chemical properties can be 
affected drastically by the presence of dissolved organic matter 
(aquatic humus). We have been investigating under controlled labo- 
ratory conditions the effects of some potentially toxic metals on 
important organisms indigenous to open coastal areas and selected 
bays in California. Our results to date with copper indicate that there 
are large 'differences in sensitivity with species (abalone, herring, 
anchovy, mussels) and for a particular species, the sensitivity varies 
with the stage (embryo, larvae, adult), the size, and the temperature 
of the water. 
Keywords: aquatic organisms; radioisotopes; metals; tracer tech- 
niaues: toxicitv: invertebrates: vertebrates: california. 

106391 Marshall Island Radioecology. Robison, W.L. (Lawrence 
Livermore Lab., P.O. Box 5507, L-453, Livermore, CA, 94550). 
Project number: 001676. Contract: W-7405-ENG-48. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$765,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

A program of radionuclide measurements in soil, water and 
biota, radioecological transport modeling, and dose evaluation in the 
Marshall Islands is designed to fulfill the immediate objectives of (1) 
meeting high priority needs for effective rehabilitation of 
Enewetak Atoll, and (2) supporting the ongoing evaluation at Bikini 
Atoll. The long-term goals are to identify the key parameters affect- 
ing dose to man, to determine the residence time of key radionu- 
clides in the atoll environment, and to provide information required 
for implementation of resettlement and rehabilitation in both regions. 
Our program has the following specific objectives: (1) to make 
measurements that will delineate the rates of uptake, redistribution, 
and removal of radionuclides in the ecosystem, and to develop or 
refine the concentration factors for the critical radionuclides, espe- 
cially for food species; and (2) to develop further understanding of 
the cycling of radionuclides in the terrestrial foodchains so as to 
derive guidelines for agricultural practices and agricultural develop- 
ment such that population exposure via terrestrial foods will be 
minimized. 
Keywords: distribution; food; human populations; radiation doses; 
contamination; soils; water; biological models; dosimetry; radionu- 
clide migration; data; plutonium; environmental impacts; terrestrial 
ecosystems; biological repair; marshall islands; radioecology; radioi- 
sotopes; uptake. 

106392 IVEP: Air Quality. Gudiksen, P. (Lawrence Livermore 
Laboratory, P.O. Box 808, L-262, Livermore, CA, 94550). Project 
number: 002347. Contract: W-7405-ENG-48. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$580,000. 
Related energy source: geothermal(100) R and D categories: Environ- 
mental effects assessment. 

One of the potentially important impacts of large-scale devel- 
opment of geothermal resources within the Imperial Valley is degra- 
dation of air quality. Nearly all geothermal and development 
schemes will release noncondensable gases to the atmosphere. The 
principal constituent of the noncondensable fraction is C02, but 
lesser amounts of H2S, HZ, CH4, NH3, N2, and Rn are generally 
present as well. Some of these gases may undergo reactions in the 
atmosphere; the most notable is the conversion of H2S to SO2 with 
subsequent possible transformation to H2S04. T o  assess this impact, 
the objectives of the IVEP air quality project are to (1) measure 
current ambient concentrations of H2S, S02, 03 ,  C02  and particu- 
lates through the Imperial Valley, (2) measure rate of emissions from 
the various known geothermal wells, (3) evaluate contributions from 
other sources such as field lots, fertilizer plants, (4) characterize 
atmospheric transport properties on a valley-wide base, and (5) 

develop atmospheric transport models to predict the impact on air 
quality in the Imperial Valley from geothermal power plants. 
Keywords: imperial valley; air qual~ty; geothermal energy; environ- 
mental impacts. 

106393 Toxicology of Coal Gasification. Hatch, F.T. (Lawrence 
Livermore Laboratory, Livermore, CA, 94550). Project number: 
002631. Contract: W-7405-ENG-48. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$138,000. . 
Related energy source: CoaI(100) R and D categories: Health effects 
assessments. 

This program establishes an integrated program at Lawrence 
Livermore Laboratory (LLL) for linkage of a broad-based set of 
bioassays for potentially toxic constituents directly to the testing of 
energy effluents from in situ coal gasification and from oil shale 
retorting development processes. Effluents to be sampled include: 

round water, underground tars, product gas condensate, crude oil 
ractlons. Constituents will be chemically fractionated into organic B . 

and water-soluble acids, bases, and neutral classes of constituents. 
Acute toxic effects of the fractions on the assay systems may 
interfere with detection of genetic injury or other cellular damage. 
Evaluation and control measures (e.g., dilution) will be applied to 
cope with these effects. The initial bioassay set consists of: (1) 
measurement of induced mutation frequencies at multiple drug- 
resistance loci in cultured mammalian cells and in primary embryon- 
ic cells, (2) assays for sister chromatid exchange and chromosomal 
aberrations, (3) in vivo assays for damage to male and female 
mammalian germ cells, (4) the induction of lambda bacteriophage in 
e. coli for revealing the induction of a form of DNA repair that is 
itself mutagenic, and (5) the widely used Ames salmonella test for 
reversion of special histidine mutants. 
Keywords: in-situ gasification; ground water; tar; gaseous wastes; 
toxicity; fractionation; bioassay; animal cells; cell cultures; mutation 
freauencv: chromosomal aberrations: in vivo: germ cells: dna: bio- . , 

logical repair; mutagen screening; in-situ retorti& 

106394 Modeling Climatic Effects of C 0 2  Increase. Knox, J.B. 
(Lawrence Livermore Laboratory, P.O. Box 808, L-262, Livermore, 
CA, 94550). Project number: 003028. Contract: W-7405-ENG-48. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$55,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The potential for increased atmospheric concentration of 
carbon dioxide from continued and possibly expanded use of fossil 
fuels is currently the single most important environmental question 
facing mankind. It is imperative to reduce the ranges of uncertainty 
in our ability to predict the amount of carbon dioxide retained in the 
atmosphere and the effects of increased atmospheric concentrations 
on our global environment and climate. T o  assist the DOE Carbon 
Dioxide Effects Research Program, LLL proposes to use its zonal 
atmospheric model (ZAM2) and a simplified one-dimensional cli- 
mate/carbon-reservoir model to study the global climate response to 
increased atmospheric CO2 concentrations. Although previous stud- 
ies have shown that the surface temperature will increase, the intent 
here is to narrow the range of uncertainty by including the effects on 
the global climate of the hydrologic balance, the verticle structure of 
the atmosphere, and meridional transport. The LLL family of radio- 
active and kinetics models will then be used to improve the under- 
standing of long and shortwave radiation with regard to varying 
atmospheric composition, and to evaluate the temperature feedback 
effect of increased atmospheric C 0 2  on stratospheric ozone. 
Keywords: carbon dioxide; monitoring; air pollution; climates; earth 
planet; environmental transport; environmental impacts. 

106395 Tumorigenic Risk from Particles in the Lung. Peterson. 
(Los Alamos Scientific Lab., MS 880, Los Alamos, NM, 87545). 
Project number: 000120. Contract: W-7405-ENG-36. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$750,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The most probable hazard from increased use of plutonium 
and other transuranium elements is by inhalation of relatively insolu- 
ble particles, resulting in nonuniform irradiation of the lung. This 
project studies such hot-particle effects by a combination of animal 
experimentation and theoretical modeling using a unique micros- 
phere exposure method which gives controllable dose-distribution 
patterns in the lung. Zirconium oxide ceramic microspheres with a 
uniform diameter of 10 micrometer are loaded with the type emitter 
desired (alpha,beta). Spheres are injected into the jugular vein of 
each animal and are lodged in the lung capillary bed, providing a 
stable field of irradiation foci. Varying the number of spheres and 
type of emitter enables irradiating < 1% to approximately 100% of 
the total lung tissue. Histopathological studies on animals that die are 
directed toward early identification of damage. One objective of this 
study is to measure directly the relative effectiveness of local and 



DEPARTMENT OF ENERGY 333 

diffuse irradiation for the production of radiation damage, especially 
cancers. Another objective is the identification of specific biological 
mechanisms involved to permit a more realistic modeling of the 
problems and to, increase the credibility of inevitable extrapolations 
rr~volved in hazards prediction. Localized hot articles containing 
[Iutonium-238 and -239, over a large range oPspecific qtivities, 

ave shown little tumor incidence when low numbers were injected 
(< 10,000/animal). There is an apparent increase, however, when 
larger numbers are used, but these data are statistically uncertain at 
present. When the entire mass of lung is irradiated using spheres 
containing promethium-147, 'there is a significant increase. This 
difference in tumor induction between diffuse and localized irradia- 
tion will continue to be studied on a more mechanistic basis. 
Keywords: lungs; radiosensitivity; physiology; alpha particles; beta 
particles; plutonium 238; microspheres; particle size; neoplasms; ra- 
dioinduction; plutonium 239; in vivo; promethium 147; toxicity; 
inhalation; carcinogenesis; biological models. 

106396 Photo-Adducts of Carcinogens with Model DNA. Hoard, 
D.E. (Los Alamos Scientific Laboratory, Group H-9, MS 886, Los 
Alamos, NM, 87545). Contract: W-7405-ENG-36. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$70,000. 
Related energy source: oil shale(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The object of this work is to determine if compounds present 
in the products of oil shale processing react with DNA after meta- 
bolic activation or after exposure to near-ultraviolet light and to 
determine if the products of such reactions are substrates for repair 
enzymes. We are interested in several aspects of this subject includ- 
ing which metabolic intermediates react with DNA, what sites on 
DNA are attacked, what the nature of the chemical reaction is, 
whether all DNA regions are equally susceptible, what the effects of 
such interactions are on template properties of DNA, what types of 
damage are recognized by repair enzymes, and how all these effects 
are modified by the presence of chromatin proteins. The model 
DNA's of known size and sequence which we have already prepared 
are providing a useful tool with which to investigate these questions. 
Several experimental approaches will be utilized including reacting 
polydeoxyribonucleotides with effluents from oil shale processing 
(or the chemical known to be present in such effluents) in the 
presence of enzymatic or  ultraviolet activation. Products from these 
reactions suitably labeled with radioactive markers will then be 
analyzed in scvcral ways to nhtain information pertaining to the 
types of questions listed above. A variety of unique model DNAs are 
already on hand in this laboratory, as are many of the necessary 
enzymes, including DNA and RNA polymerases and a number of 
DNA repair enzymes. Measurements of the changes produced in the 
physical properties of double-stranded polydeoxynucleotides by ex- 
posure to chemical agents have begun, as have studies on the 
tcmplate properties of such modified polymers. 
Keywords: carcinogens; dna; biological models; oil sl~ale industry; 
health hazards; toxicity; near ultraviolet radiation; biological repair; 
chemical effluents; polymerases. . 

106397 Waste Transport in Intermittent Streams. Hakonson, T.E. 
(Los Alamos Scientific Lab., Box 1663, Los Alamos, NM, 87545). 
Project number: 000687. Contract: W-7405-ENG-36. Supported by: 
Department of Energy, Washington, DC (USA). Oflice of Health 
and Environmental Research: Funding: DOE-$273,000. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Environmental transport ana conversion of pollutants. 

Water erosion of soils and sediments is a maior factor in the 

Related energy source: oil shale(100) R and D categories: Health 
protection, safety, and industrial hygiene. 

The objectives are to determine resuspension parameters and 
migration of deposited contaminants; to provide well characterized 
aerosols for inhalation toxicology studies; and to develop aerosols 
similar to atmospheres encountered with developing energy process- 
es. Parameters that govern the resuspension and migration of depos- 
ited contaminants with controlled experiments will be obtained 
utilizing a wind tunnel. These parameters will include saltation rate 
in terms of mass and number flux, accelerated wind conditions, and 
surfnce roughness. Generation and characterization of aerosols for 
inhalation toxicity studies of materials related to oil shale processing 
and field sampling studies at oil shale processing facilities will 
provide information for planning inhalation toxicity 'studies. . 

Keywords: particles; inhalation; toxicity; energy source development; 
aerosols; suspensions; environmental transport; oil shales; produc- 
tion; spent shales; biological effects; air pollution. 

106399 Biogeochemistry of Uranium Mill Wastes. Dreeson, D.R. 
(Los Alamos Scientific Lab., P.O. Box 1663, MS-522, Los Alamos, 
NM, 87545). Project number: 000926. Contract: W-7405-ENG-36. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$100,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective of LASL's research on the management of 
uranium mill tailings is to contribute to the understanding of the 
transport and environmental fate of contaminants associated with 
tailings and to the goal of achieving containment of these waste 
materials. The contaminants of prime interest in this study include 
Se, Mo, As, V, U, and 226-Ra. Inactive tailings piles in the western 
US are being studied to delineate the various mechanisms of con- 
taminant transport as well'as to quantify some of these mechanisms. 
Field studies have measured radon-222 flux from inactive sites, 
determined ground water quality around one pile, investigated the 
uptake of contaminants by vegetation, and studied the stabilization of 
inactive sites by establishing native vegetation without using irriga- 
tion. Mean flux from three inactive sites was 300 to 500 times the 
flux from local soils. Radon flux was attenuated by about 30% by a 
30 cm clay' soil cover while an average 75% attenuation was 
provided by a 100 cm cover. Elevated concentrations of Na. Mo, 
and U were found in shallow ground water downgradient from one 

' pile. Significant uptake of As, Se, and 226-Ra was found in vegeta- 
tion growing on some inactive pilcs and future studies will further 
elucidate this transport mechanism. The toxic as well as xeric 
substrate conditions prevented the establishment of a significant 
vegetative cover. 
Keywords: uranium mines; milling; data; emission; environmental 
effects; land reclamation; spoil banks; stabilization; uranium; toxicity; 
terrestrial ecosystems; soil mechanics; soil chemistry; revegetation; 
technology assessment; radionuclide migration; mill ta,ilings; radioac- 
tive waste management; selenium; molybdenum; arsenic; vanadium; 
radium 226; usa; environmental transport; soils; ground water; radio- 
nuclide kinetics; radiation monitoring. 

106400 Environmental Research Park. Johnson, L.J. (Los Alamos 
Scientific Laboratory, P.O. Box 1663, MS400, Los Alamos, NM, 
87544). Project number: 000927. Contract: W-7405-ENG-36. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$80,000. 
Related energy source: general science(100) R and D categories: 

transport of waste toxicants generated by the nuclear and fossil fuel Environmental effects assessment.. 
industries in the southwest. The objective of this study is to develop The Los Alamos National Environmental Research Park is 
empirical relationships between storm runoff and soil particle trans- established as an outdoor laboratory to study the effects of man's 
port that can be used to predict the downstream transport of waste technological efforts on natural systems. This facility is available to 
toxicants in southwest ecosystems. A series in-situ tracer experiments regional institutions and individuals for environmental research. 
will be conducted in an intermittent stream at Los Alamos to Keywords: aquatic ecosystems; terrestrial ecosystems; eilvironmental 
Quantify relationshivs between runoff variables (velocity. ~ e a k  flow effects; technology utilization. 
and duration) and'sediment transport distances as a-finction of 
sediment particle size and time. The relationships which are devel- 
oped for one intermittent stream at Los Alamos will be tested in 
other intermittent streams in New Mexico to determine the generic 
attributes of the prediction model. This study is an integral part of a 
research program at Los Alamos to understand the environmental 
processes controlling .the distribution of waste materials. The results 
of this work have application to waste management problems at Los 
Alamos and in the uranium and coal extraction and utilization 
regions in the southwest US. 
Keywords: soils; sediments; erosion; runoff; envir~nmental transport; 
particle size; velocity; spoil banks; arid'lands; metals; radionuclide 
migration; mines; tailings; spatial distribution. 

106398 Fine Particle Studies Related to Health. Etting, H.J. (Los 
Alamos Scientific Lab., P.O. Box 1663, Los Alamos, NM, 87545). 
Project number: 000712. Contract: W-7405-ENG-36. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$216,000. 

106401 Terrain Influence on Low Level Meteorological Transport. 
Barr, S. (Los Alamos Scientific Laboratory, MS 588, Los Alamos, . 
NM, 87545). Project number: 000948. Contract: GK-01-02-03-3. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$85,000. 
Related energy source: Coal(35); nuclear fission(35); solar(20); geo- 
thermal(l0) R and D categories: Environmental transport and con- 
version of pollutants. 

The objective is to document the major effects of terrain 
irregularities on the transport, dispersion, and deposition of effluents . 
released to the air. An integrated program will be conducted of field 
experiments and modeling to identify the important physical mecha- 
nisms and incorporate them into an objective generic analysis 
scheme. Most of the major energy production and related facilities 
are situated in areas where terrain variations play a vital role in the 
distributions and effects of airborne effluents. 
Keywords: air pollution; environmental transport; mathematical 
models; energy facilities; site selection; aerosols. 
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106402 Project Airstream, Field and Measurements Support. Sed- 
zacek, W.A. (Los Alamos Scientific Lab., Chemistry-Nuclear Chem- 
istry Group 11, MS-514. Los Alamos, NM, 87545). Project number: 
001883. Contract: W-7405-ENG-36. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$38,000. 
Related energy source: Coal(25); nuclear fission(50); nuclear 
fusion(25) R and D categories: Pollutant measurements technology. 

Los Alamos Scientific Laboratory (LASL) participates in the 
various facets of OHER's High Altitude Sampling Program 
(HAPP). In particular, LASL is deeply involved in HAPP aircraft 
project Airstream. This involvement begins with the logistic prepa- 
ration for sample and data collection, proceeds through actual 
sample collection to laboratbry analysis of these samples with data 
evaluation and interpretation. LASL participates in the operational 
and scientific planning phases of the project followed by an active 
role in the task accomplishment of all these plans. These roles have 
produced for the LASL project members an indepth insight into the 
acquisition, analysis and evaluation of samples and measurement 
techniques of minor constituents of the troposphere and lower 
stratosphere. 
Keywords: stratosphere; sampling; aerosols; data compilation; data 
analysis; troposphere. 

106403 Plutonium-Induced Mutation Frequency on Mammalian 
Cells. Barnhart, B.J. (Los Alamos Scientific Lab., Cellular and 
Molecular Biology Group H-9, MS 886, Los Alamos, NM, 87545). 
Project number: 002438. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$68,000. 
Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of poliutants in experimental systems. 

Mutants of the mammalian cell line cho have been isolated in 
this laboratory and will be used to assess the potential mutagenicity 
of high LET alpha radiation. Both forward and reverse mutations at 
the HGPRT locus and reverse mutations of glycine-requiring and 
temperature-sensitive clones will be employed. Following a system- 
atic assessment of x-ray-induced mutations in this mammalian cell 
system, the mutagenicity of alpha radiation from a plutonium-238 
source (5 MeV, 7 rad/sec) will be evaluated. Preliminary results 
from x-irradiation studies showed reversion frequencies from tem- 
perature sensitive (TS) phenotype to wildtype growth of 5- to 20- 
fold above the spontaneous reversion rate. Alpha irradiation at doses 
giving survival frequencies equivalent to those at which x-rays were 
optimally mutagenic resulted in no detectable mutations. Lack of 
revertants may be due to a characteristic of this particular TS 
mutation rather than of the radiation. Mutations at specific genetic 
loci (HGPRT and glycine auxotrophy) will be quantitated. 
Keywords: plutonium 238; toxicity; mutation frequency; animal cells; 
let; alpha particles; x radiation; mutagenesis; genetic radiation effects. 

106404 Fission Neutrons and Gamma Rays, Late Effects of Single 
and Fractionated Doses of. Ullrich, R.L. (Oak Ridge National Labo- 
ratory, Biology Division, P.O. Box Y, Oak Ridge, TN, 37830). 
Project number: 000143. Contract: W-7405-ENG-26. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$370,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Because of the continuing and projected increased usage of 
high LET radiation in the production of energy, in medicine and in 
industry, studies on the biological effects of high LET radiation are 
particulary important. Moreover, recent data suggests very high 
RBE's for neutrons in some' animal and human tumors; convex 
shaped dose response curves, and data suggesting greater life shor- 
tening and tumor induction with protracted neutron exposure makes 
the understanding of the dose and dose rate relationships involved in 
carcinogenesis after neutron irradiation even more imperative. We 
are conducting experiments with specific tumor systems designed to 
examine the dose, dose rate and RBE relationships after neutron 
irradiation in detail. In these experiments, emphasis is being placed 
on the study of the RBE-dose relationships and the dose rate 
relationships and on assessing the ability of the host to respond to, 
modify, and/or repair the radiocarcinogenic injury induced. It is 
particularly important that we not only establish in detail the RBE, 
dose and dose rate relationships for a number of murine tumors, but 
that we also establish the mechanistic basis for these relationships so 
that reasonable and reliable extrapolation can be made for human 
risk estimates. 
Keywords: let; neutron beams; health hazards; radiotherapy; dose- 
response relationships; gamma radiation; fractionated irradiation; 
biological radiation effects; biological repair; risk assessment; tumor 
cells; neoplasms; radioinduction; lungs. 

106405 Dose Response Relation in Chemical Carcinogenesis. Hol- 
land, J.M. (Oak Ridge National Laboratory, Biology Division, P.O. 
Box Y, Oak Ridge, TN, 37830). Project number: 000146. Contract: 
W-7405-ENG-26. Supported by: Department of Energy, Washington, 

D C  (USA). Office of Health and Environmental Research. Funding: 
DOE-$345,000. 
Related enerw source: Chal(100) R and D categuries:. Biological 
effects of pollutants in experimental systems. 

Continuous mouse skin carcinogenesis dose response studies 
are done to assess the relative epidermal carcinogenicity of various 
commercial materials as well as liquid hydrocarbon mixtures being 
considered as replacements for natural petroleum. In addition to a 
determination of the relationship between tumor risk and exposure 
intensity, we are comparing various in vivo parameters that are 
likely to modify skin responses to topically applied materials. Quanti- 
tative techniques are being developed that will permit comparison of 
bioavailability, dose to critical target cells, species and strain differ- 
ences in overall metabolism and possible differences that could 
modify expression of neoplastic cells such as cell killing or cytostasis. 
Keywords: carcinogenesis; mice; skin; dose-response relationships; 
hydrocarbons; metabolism; health hazards; pathogenesis. 

106406 Biometries: Risk Analysis. Gardiner, D.A. (Oak Ridge 
National Laboratory, Oak Ridge, TN, 37830). Project number: 
000159. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE41 50,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); solar(20) R and D categories: Health effects assessments. 

This activity comprises collaboration and research by statisti- 
cians and mathematicians on research problems in the biomedical 
and environmental sciences and is related to energy research 
through risk assessment of chemicals and radiation including the 
evaluation of coal conversion by-products and power plant effluents. 
Department members collaborate in areas of research including 
radiation genetics, carcinogenesis, chemical mutagenesis, radiation- 
induced disease incidecce, cryosurgery, enzyme kinetics, DNA 
structure, thermal and toxic effects on the environment and health 
effects of nuclear facilities. The collaboration requires the applica- 
tion and extension of many statistical and mathematical models. 
Much of the research is motivated by the collaboration indicated 
above and thus is directed towards specific problems arising from 
one or more programs. Other research is directed toward problems 
of general interest or toward the development of new statistical and 
mathematical techniques which may be applicable to biomedical and 
environmental research. Three of some of the more important areas 
of collaboration and research include large-scale experiments using 
mice to evaluate the somatic effects of dose, dose rate, and type of 
radiation, a procedure for screening chemicals and mutagenicity 
utilizing mice to detect heritable translocations, and a mathematical 
analysis of the cryosurgical technique. 
Keywords: statistical models; mathematical models; biological 
models; chemical emuents;. radioactive emuents; risk assessment; 
genetic radiation effects; carcinogenesis; mutagenesis; enzymes; bio- 
chemical reaction kinetics; dna; thermal emuents; health hazards. 

106407 Enzyme Regulation. Jacobson, K.B. (Oak Ridge National 
Lab., Biology Div., P.O. Box Y, Oak Ridge, TN, 37830). Project 
number: 000169. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$197,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Biologically hazardous by-products result from the produc- 
tion of electricity by nuclear reactors as well as by coal and 
petroleum. One of the hazards resulting from appearance of such by- 
products in organisms is mutation. This research will assess the 
mechanism of expression of mutations and determine how the 
mutant expression can be counteracted. The biochemical abnormali- 
ties associated with the vermilion and purple mutants of Drosophila 
are partially or fully restored to normal by the presence of a 
suppressor mutation [su(s)/sup 24.  The goal of this research is to 
determine how su(s)/sup 2/ accomplishes the suppression of vermil- 
ion and purple. We have recently found that purple causes a de- 
creased amount of sepiapterin synthase and that suppression is ac- 
companied by a change in tyrosine transfer RNA. Vermilion is 
known to have greatly decreased tryptophan oxygenase activity. 
This activity is restored by su(s)/sup 2/ and also by dietary means. 
We shall assess how the activities of these enzymes are regulated and 
how transfer RNA levels are related to this regulation. This system 
is unique among higher organisms since it allows a detailed study of 
the mechanism by which an organism can correct the damage done 
by mutation. Damage and alteration of DNA, causes mutations; a 
number of means of repairing the DNA are under investigation in 
other laboratories. This study is addressed to alternate means of 
correcting mutational damage. Additionally the toxic role of cadmi- 
um and zinc is being assessed on Drosophila viability and on the 
enzymes and tRNA described above. 
Keywords: mutagenesis; biological models; drosophila; biological 
repair; mutations; diet; enzymes; transfer ma; biochemical reaction 
kinetics; cadmium; zinc; toxicity; tyrosine. 
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106408 Mammalian Biochemical Genetics. Popp, R.A. (Oak 
Ridge National Laboratory, Oak Ridge, TN, 37830). Project number: 
000173:Contract: W-7405-ENG-26:Supported by: Department"0f 
Energy, Washington, DC (USA). Office of Healthand Environmen- 
tal Research. Funding: DOE-$328,000. 
Related energy murce: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Nuclear reactors or coal-burning steam plants produce radi- 
ation or chemical by-products that are mutagenic. The quality and 
frequency of mutations induced by x-rays at the hemoglobin loci in 
germinal cells of mice are being studied to provide data on the types 
of mutations that might have occurred at the 7 specific loci studied 
by W.L. Russell. Hemoglobins of the mutants are being analyzed 
chemically to identify point mutations, frameshifts or deletions. The 
mutational, toxic and physiological side effects of immunosuppres- 
sant drugs are being studied to determine whether the inherent 
mutagenicity of these chemicals might cause the increased incidence 
of tumors in persons or experimental animals treated over long 
periods with immunosuppressant drugs. The frequency of HGPRI 
stem cells in bone marrow is a measure of mutagenicity, and stem 
cell survival and bone marrow cellularity are measured to assess 
drug toxicity. Congenic strains of mice are being used to study the 
influence of specific alleles on the general physiology, immunology, 
aging, viral infection and pathological diseases of mice. 
Keywords: biochemical reaction kinetics; fossil-fuel power plants; 
nuclear power plants; x radiation; hemoglobin; germ cells; mice; 
drugs; mutagenesis; toxicity; physiology; health hazards; genetics; 
genetic radiation effects; genetic effects. 

106409 Mammalian Genetics. Russell, L.B. (Oak Ridge National 
Laboratory, Biology Division, P.O. Box Y, Oak Ridge, TN, 37830). 
Project number: 000174. Contract: W-7405-ENG-26. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$1,310,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

This is a large-scale long-term project with mice to provide 
information directly applicable to the estimation of the human genet- 
ic haqrds of exposure to ionizing radiation and other mutagens, 
including chemicals involved in non-nuclear energy production and 
utilization, particularly from coal technology. The work concen- 
trates on those mutations induced in the reproductive cells of the 
living animal which are transmitted to subsequent generations of 
offspring. Since such data are not available in man, estimates of the 
human risk are necessarily based on the animal data. Gene mutations 
and chromosomal aberrations are used to determine how the fre- 
quency and qualitative nature of the mutations is affected by such 
factors as the mutagenic response of the various reproductive cell 
stages, from immature to mature, in both sexes. The relative effec- 
tiveness of different types of chemicals and radiation, including 
internal emissions from tritium, and the effects on mutation frequen- 
cy of radiation and chemical dose, dose rate, and fractionation are 
also being investigated. The nature, extent, and persistence of actual 
anatomical damage expressed in descendants of populations exposed 
to mutagens is being estimated by an intensive investigation of 
mutations affecting the skeletal system. 
Keywords: mice; comparative evaluations; genetic effects; genetic 
radiation effects; mutagens; mutagenesis; biological models. 

106410 Mammalian Cytogenetics. Preston, R. (Oak Ridge Na- 
tional Laboratory, Biology Division, P.O. Box Y, Oak Ridge, TN, 
37830). Project number: 0001 8 1. Contract: W-7405-ENG-26. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$375,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The mammalian cytogenetics group investigates the muta- 
genic activity of ionizing radiation and a broad spectrum of chemi- 
cals by using .chromosome aberrations as the mutagenic endpoint. 
The studies are done exclusively in mammalian systems with the 
principle emphasis placed on effects in germ cells, both male and 
female. Where appropriate, somatic cell systems are utilized to form 
a basis for extrapolating genetic hazard data from laboratory animal 
models directly to man. Investigations are also underway that enable 
us to measure directly the cytogenetic effects of various chemical 
substances on the early embryo. At this time we are evaluating 
effects in 1-64 cell embryos and correlating the cytogenetic data to 
lethal and genetically recoverable events. We are also currently 
attempting to elucidate the mechanisms of chromosome aberration 
production. At present we are concentrating on three aspects. First- 
ly, we are determining the extent of initial damage and the rate and 
extent of its repair in mammalian cells following radiation or chemi- 
cal exposure. Using chemicals which sensitize cells to killing by 
chemical and/or radiation, we are beginning to show a relationship 
between excision repair and aberration induction. We intend to 
pursue our studies in human lymphocytes since they are very amena- 
ble to aberration studies. 
Keywords: mammals; cytology; genetic effects; chromosomal aberra- 
tions; biochemical reaction kinetics; animal cells; lymphocytes; man. 

10641 1 Automated Analyses for Biochemical Indicators of Genetic 
Difference. Scott, C.D. (Oak Ridge NationaLLaboratory; P.O. Box 
X, Oak Ridge, TN, 37830). Project number: 000182. Contract: W- 
7405-ENG-26. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$155,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant measurements technology. 

Concern over possible genetic effects of chemical mutagens in 
the environment and in food, of radiation, and of infectious agents is 
growing. If environmental factors appreciably increase the mutatiori 
rate in man, serious long-term consequences may result. Thus, there 
is a great need for reliable data concerning the relationship between 
the mutation level in the presence of these agents compared with the 
level in their absence, i.e., the background level. The problem 
becomes one of devising methods for obtaining this information. 
Biochemical characterization offers advantages in that detection of 
altered protein structure may be accomplished by use of a variety of 
physical and chemical techniques, either alone or in combination. 
Once an alteration in gross protein structure is detected, experiments 
using heat inactivation and/or chemical inhibition or activation may 
be designed to quickly detect the mutant protein and uantify the 
rate of its occurrence. This can ultimately result in identiCrYing cause. 
Variations of the following methods are under development for 
biochemical screening: automated electrophoresis, high-resolutiori 
chromatography employing new support materials, and enzyme 
assays includ~ng fast kinetics on centrifugal analyzers. 
Keywords: biological indicators; genetic variability; genetic effects; 
food; chemical effluents; microorganisms; mutation frequency; muta- 
gen screening; optimization. 

106412 Mammalian Gametogenesis. Oakberg, E.F. (Oak Ridge 
National Laboratory, Biology Division, P.O. Box Y, Oak Ridge, 
TN, 37830). Project number: 000183. Contract: W-7405-ENG-26. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$105,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Relevance of induced mutation rates in mouse oocytes to 
estimation of genetic hazards in women is being evaluated by study 
of the basis for dramatic changes in radiation response of the mouse 
oocyte. The stages where dramatic changes in sensitivity of the 
growing oocyte to both cell killing and mutation have been identi- 
fied. Morphological and biochemical study of these stages should 
provide a critical first step in understanding species differences in 
oocyte response to radiation and chemicals. Our studies on the testis 
can provide data on the effects of radiation and chemicals on 
spermatogonial stem cell numbers and stem cell dynamics. Different 
stages of the cell cycle have characteristic response both to cell 
killing and mutation induction, and it therefore is important to 
understand the effects of various agents on both number and dynam- 
ics of stem cells. We have demarcated the dose limits over which 
treatments can be given without inducing either differential cell 
survival or changes in the mitotic cycle of spermatogonial stem cells. 
This increases our confidence in applying data on genetic effects in 
mouse spermatogonia to estimation of genetic hazards in men. 
Keywords: mammals; mice; oocytes; biological radiation effects. 

106413 Radiation Immunology. Perkins, E.H. (Oak Ridge Nation- 
al Laboratory, Biology Division, P.O. Box Y, Oak Ridge, TN, 
37830). Project number: 000190. Contract: W-7405-ENG-26. Support- 
ed'by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$1 15,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

There is no human information on the role that radiation 
induced early and/or late immunodepression plays in radiation car- 
cinogenesis and these studies cannot be conducted in man. The 
murine model provides an immediate and practical approach because 
most tumors have relatively long induction periods and the life span 
of the mouse only slightly exceeds 3 years. Furthermore, the signifi- 
cance of radiation-induced immunodepression to radiation-induced 
carcinogenesis and life shortening, particularly as it relates to chron- 
ological age at the time of exposure, has never been assessed. This 
research will answer these questions, and in addition provide funda- 
mental information on immunopoiesis which has immediate clinical 
application in immune deficiency conditions and diseases. 
Keywords: carcinogenesis; radioinduction; immune reactions; life 
span; delayed radiation effects; biological models. 

106414 Coal Liquefaction: Role of Repair in Carcinogenesis. 
Regan, J.D. (Oak Ridge National Laboratory, Biology Division, 
P.O. Box Y, Oak Ridge, TN, 37830). Project number: 000287. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$120,000. 
Related energy source: CoaI(100) R and .D categories: Biological 
effects of pollutants in experimental systems. 
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, - - Deleterious health effects of a chronic nature (cancer) may be soils; terrestrial ecosystems; sulfur; lead; manganese; nitrogen; cadmi- 

related to unrepaired or misrepaired macromolecular lesions pro- )',fi um; calcium. . ,?, - I;. i .. 
duced by representative class compounds of coal conversion that are"'? I ,  
carcinogens or precarcinogens. Our major objectives are to define '' 
and characterize the various kinds of prereplication and postreplica- J 

tion DNA repair that occur in human cells after treatment with 
re resentative carcinogens and metabolites of carcinogens in an 
egort to understand the relationship between lesions induced in 
DNA, the alteration by repair enzymes and the ultimate human 
health consequences of these events. The sequence of DNA repair 
events, the various modalities of repair, the genetic inhibition of 
repair due to mutation and the physiological inhibition of repair due 
to biochemical inhibitors are all characterized on the molecular 
level. The significance of these studies lies in the ubiquitousness of 
repair (most organisms including man have several complex repair 
systems), the belief that mutagens and carcinogenic events may arise 
only from residual (non-repaired) lesions or that error-prone repair 
systems may be the major induction mechanisms of the mutagenic or 
carcinogenic event, and the clear association of repair defects and 
highly carcinogenic disease states in man (exoderma pigmentosum). 
Keywords: coal liquefaction; health hazards; carcinogenesis; biologi- 
cal models; biological repair; biochemical reaction kinetics; animal 
cells; cell cultures; human populations. 

106415 Fusion Tech: Aquatic Environmental Cycling; Effects of 
Activation Product Nuclides. Blaylock, B.G. (Oak Ridge National 
Laboratory, Building 1505, P.O. Box X, Oak Ridge, TN, 37830). 
.Project number: 000604. Contract: W-7405-ENG-26. Supported by: - 

Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$230,000. 
Related energy source: nuclear fusion(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The purpose of this research is to determine for aquatic 
systems the environmental transport and effects of activation prod- 
uct (AP) nuclides which may be released routinely or accidentally 
from controlled thermonuclear reactors (CTR). The AP nuclides 
will be determined by the structural material used in the reactor. The 
material is not precisely known at this time although some leading 
candidate materials have been identified. Most AP nuclides are 
different from fission product nuclides and limited environmental 
data are available for assessing the hazards to man and the environ- 
ment. An evaluation of available literature on selected AP nuclides, 
AI, V, Cr, Mo, Bi, and Nb, will be made in relevance to environmen- 
tal transport and biogeochemical behavior. Based on the extant data .',',,; 
available, iield and laboratory experiments using stable element 
chemistry and radiotracer techniques will be conducted: (1) to " -  
determine concentration factors, and trophic transfer factors for AP 
in typical freshwater environments; (2) to estimate the transfer of 
AP's from sediments to aquatic biota; and (3) to develop data for 
AP's in food chains leading to man. Data from these studies will 
improve the accuracy of dose estimation to man and the assessment 
of environmental impacts related to CTR's. The results will have 
direct application to environmental assessments required for ,the 
CTR aroeram. 
K&&&: thermonuclear reactors; radioactive effluents; aquatic eco- 
systems; food chains; radionuclide migration; radioactivation; radioi- 
sotopes; radioecological concentration; environmental impacts; 
human populations; environmental exposure pathway; environmental ' 

transport; biogeochemistry; sediments. 

106416 Transport, Fate and Effects of Energy Technology Ef- 
fluents. Harris, W.F. (Oak Ridge National Laboratory, Environmen- 
tal Sciences Division. Buildine 1505. Oak Ridee. TN. 37830). Proiect 

. number: 00608. contract: ~ : 7 4 0 5 - ~ ~ ~ - 2 6 .  5;pported by: ~ e G r t -  
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$298,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Environmental transport and conversion of pollutants. 

The objective of this study is to investigate biogeochemical 
cycles of forest ecosystems such that the fate of chemical releases to 
the environment can be quantitatively related to biotic and abiotic 
processes influencing: (1) atmospheric deposition; (2) storage within 
ecosystem components; (3) biological responses to perturbations; and 
(4) eventual release from the landscape system to groundwater and 
aquatic ecosystems.. Three modes of research are employed: (1) 
monitoring of atmospheric inputs, stream outputs and concentration 
levels in biota and soils; (2) detailed research to elucidate mecha- 
nisms controlling biogeochemical cycles and how these mechanisms 
are affected by chemical perturbations; and (3) development of 
mathematical models of element transport as a means to summarize 
complex data, to design relevant future research and eventually to 
apply research results to other landscape systems. This project will 
continue to provide baseline data on sulfur cycling and fate validated 
models of water and pollutant transport and experimental data on 
manipulations of geochemical cycles (sulfur acidified precipitation). 
The results are relevant to fuel use policy and environmental reghla- 
tion. * .  + 

Keywords: biogeochemistry; forests; air pollution; deposition; stor- 
age: environmental transoort: aauatic ecosystems; chemical effluents; 

106417 Thermal' ~ff&ts'studies. Coutant; C.C. (Oak ;Ridge Na- , : 
tional Laboratory,. Building 1505, P.O. Box X, Oak Ridge, TN, . 
37830). Project number: 00609. Contract: W-7405-ENG-26. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE43  10,000. 
Related energy source: Coal(50); nuclear fission(30); solar(l0); geo- 
thermal(l0) R and D categories: Environmental effects assessment. 

The project objectives are to develop biological/ecologicaI 
information that can be used for predicting impacts of power plant . 
cooling systems on the environment. Biological criteria are to be 
developed to aid in siting, design and operation of cooling systems. 

' 

These objectives are met through field research, laboratory experi- 
ments and computer simulation. The problem-oriented research has 
yielded temperature criteria for aquatic organisms that have been ' 
used in regulatory activites by EPA, AEC/NRC and state agencies. 
Future results will emphasize synthesis of results obtained for 
benthos, fish and microorganisms into community and ecosystem 
criteria, and extension of power station considerations to cooling 
systems of new technologies. 
Keywords: thermnl'effluents; power plnnts; biologicnl effects; biologi- 
cal modcls; mathematical models; temperature effects; aquatic organ- 
isms; fishes; microorganisms;* cooling systems; thermal pollution; 
population dynamics; environmental effects. 

106418 Environmental Effects of Effluents of Uranium Enrich- 
ment Facilities. Reichle, D.E. (Oak Ridge National Laboratory, ' 

Environmental Sciences Division, Oak Ridge, TN, 37830). Project 
number: 000681. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, ,Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$80,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

Potentially. hazardous chemicals discharged during the manu- 
' I 

facturing and enrichment of uranium include gaseous effluents 
(U02F2, HF, and possibly other combined fluorides) and chromates 
in drift from several mechanical-draft cooling towers. The integra- 
tion of field and controlled environment studies is directed to pro- 
vide information on the atmospheric dispersion, accumulation and 
weathering of fluorides in plants, and on the responses of vegetation 
(yield) to low, intermittent fluoride exposures. Additional objectives 
of UF6 fuel cycle related research are directed to obtaining a 
predictive capability of drift transport, deposition, interception and 
retention by vegetation and soil, and effects of trace toxicants in drift 
on biota. Information from the research will aid assessment of 
environmental impacts of fluorides from UF6 technologies. The 
results .will be useful to define standards and limitations on the 
release of fluorides from nuclear and non-nuclear industries, and to 
upgrade monitoring protocols at facilities that routinely release 
fluorides. Data from fuel cycle related research (cooling towers) are 
valuable to plant managers and environmental protection agencies 
for preparation and review of environmental statements of nuclear 
power plants and process facilities, for setting guidelines and stand- 
ards for siting of cooling towers, and for suggesting methods to 
monitor drift in terrestrial environments. 
Keywords: isotope separation; gaseous wastes; uranyl fluorides; hy- 
drofluoric acid; chromates; cooli'ng towers; environmental transport; 
weathering; biological accumulation; plants; uranium hexafluoride; 
soils; retention; aerosol monitoring; environmental impacts; gaseous 
diffusion plants. 

106419 Actinides in the Environment. Reichle, D.E. (Oak Ridge 
National Laboratory, Building 1505, Room 286, Oak Ridge, TN, 
37830). Project number: 000690. Contract: W-7405-ENG-26. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$400,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The goal of this program is to understand the behavior of 
plutonium and transuranium (TR) elements in environments typical 
of Eastern United States. The continuing (key) objectives of this 
program are: (1) to understand the environmental chemistry of TR 
elements, (solution and solid-phase chemistry) and relate these obser- 
vations to long-term behavior of TR elements; (2) to evaluate 
biogeochemical cycling and food-chain transport of plutonium (Pu), 
americium (Am), and curium (Cm) in floodplain ecosystems con- 
taminated with TR elements in 1944; (3) to determine the kinetics 
and food-chain dynamics that affect the transfer of TR elements to 
man from freshwater environments; and (4) to determine the distri- 
bution, pool fractions, and transfer coefficients among the biotic 
components of freshwater ecosystems. Achievement of these objec- - 
tives will aid the development of quantitative and integrated infor- 
mation on transport!arid impact of TR elements for representative 
environments of Eastern United States. 
Keywords: americium; curium; plutonium; radioecological concentra- 
tion; environmental transport; aquatic ecosystems; surface waters; 
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terrestriar ecosystems; soils; food .cFiains; radionuclide migration; 
biogeochemistry; man; environmental exposure pathway. 

106420 Basic Measurement Science. Blankenship, J.L. (Oak 
".idge National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project 

umber: 000723. Contract: W-7405-ENG-26. Supported by: Depart- 
lent of Energy, Washington, D C  (USA). Office of Health and 

Environmental Research. Funding: DOE-$240,000. 
Related energy source: Coal(75); nuclear fission(25) R and D catego- 
ries: Pollutant measurements technology. 

The objective of Basic Measurement Science is 'to explore 
new concepts, theories, devices, and advanced techniques which 
advance man's ability to measure or observe new phenomena. T o  
reach this objective, advances in other fields of science, mathemat- 
ics, and engineering are exploited and applied to the broad field of 
measurement science. The project is an ongoing one with research 
areas changing to meet DOE needs. Previous results include the 
conception and implementation of pole-zero cancellation techniques, 
the Johnson Noise Thermometer, as well as the one- and two- 
dimensional RC position sensitive proportional counters. Currently 
we are developing a three-dimensional position sensitive proportion- 
al counter. Development of such a counter will have major impact 
on x-ray and synchrotron studies of both organic and inorganic 
materials. In addition, we are developing coded-aperture imaging 
systems and their associated decoding filters. Development of such 
imaging systems will im rove the image quality and decrease the 
image acquisition time &r x- and gamma-ray images needed for 
fusion development, for fission fuel-rod melt-down studies and for 
nuclear medicine diagnoses. 
Keywords: position sensitive detectors; fast neutrons; neutron spec- 
trometers; design; plasma diagnostics; neutron spectra; gamma cam- 
eras; multiwire proportional chambers; carcinogens; diseases; In 
vivo; noise. 

106421 Mechanical Impacts of Impingement. Coutant, C.C. (Oak 
Ridge National Laboratory, Environmental Sciences Division, 
Building 1505, Oak Ridge, TN, 37830). Project number: 000863. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$55,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The objective of this research is to define the biological and 
engineering parameters which cause physical damages to aquatic 
organisms as they are impineed, or collected on intake screens of 
power plant cooling water ~ntakes and to define the behavioral 
responses of warm-water fish as they approach power plant intake 
screens and examine their ability to survive impingement. Emphasis 
will be placed upon one fish species, the threadfin shad (Dorosoma 
petenense), which comprises the bulk of impingement in the south- 
eastern United States, occasionally resulting in plant damage and 
often in increased cost of operation. By means of analysis of existing 
data, the extent will be defined to which fish collected on intake 
screens of souteastern power plants may be dead or dying from other 
causes, especially low temperature. At the Kingston Steam Plant, the 
biological and hydraulic factors resulting in the bulk of fishes being 
impinged on the two (of 18) screens at one side of the intake will be 
evaluated. An electromagnetic current meter will be used to examine 
hydraulic characteristics of the area. The behavioral response of 
selected warm-water fish species to the range of light, visual refer- 
ences, water temperature, velocity and turbulence associated with 
power plant intakes will be assessed by experimentation in labora- 
tory flume tank. 
Keywords: impingement; aquatic organisms; intake structures; fishes; 
behavior; biological adaptation; avoidance; biolonical models; ther- 
mal eflluents; mortality;-temperature effects; cold-effluents; hydrau- 
lics: Dower olants: oo~ulation dvnamics: tennessee. 

systems is focusing our research efforts toward formulation of 
models of ecosystem function as predictive tools. The subsequent 
synthesis of the dynamic functioning of systems should ultimately 
increase our resource management capabilities. 
Keywords: environmental impacts; nature reserves; oak ridge; math- 
ematical models; human populations; land use; inventories; ecosys- 
tems; measuring methods; management; resource conservation; 
measuring methods; ecology. 

106423 Metabolism of Mutagens. Sega, G.A. (Oak Ridge Nation- 
al Laboratory, Biology Division, P.O. Box Y, Oak Ridge, TN, 
37830). Project number: 002591. Contract: W-7405-ENG-26. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$50,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The work performed in this project can be divided into two 
areas of concentration. These are studies on: (1) molecular dosi- 
metry; and (2) DNA repair in the germ cells of mice. Molecular 
dosimetry is being used to investigate, both quantitatively and quali- 
tatively, the interaction between mutagenic agents and geneticaly 
significant targets within the germ cells. The dosimetry work, com- 
bined with comparative mutagenesis studies between the mouse and 
other genetic test systems, is being used to develop a common 
baseline for estimating the genetic risk to human germ cells posed by 
chemicals in the environment. In vivo DNA repair studies using 
mouse germ cells are being carried out to obtain information about 
the interactions of suspected mutagens with the DNA in the target 
cells and are important for establishing how well the germ cells are 
able to repair DNA lesions induced by different classes of mutagens. 
Another major objective of this work is to determine more about the 
relationship between DNA repair and repair of genetic damage by 
comparing the genetic effects induced by chemical mutagens in 
specific germ cell stages of the mouse with the ability of these same 
stages to undergo DNA repair. 
Keywords: metabolism; mutagens; molecular biology; germ cells; 
dna; biological repair. 

106424 Coal Liquefaction: Carcinogenesio Mouse Skin. Slaga, T.J. 
(Oak Ridge National Laboratory, Biology Division, P.O. Box Y, 
Oak Ridge, TN, 37830). Project number: 001562. Contract: W-7405- 
ENG-26. Supported by: Department of Energy, Washington, DC 
(USA). Onice of Health and Environmental Research. Funding: 
DOE-$410,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

In view of DOE'S responsibilities in developing fossil fuels for 
energy we will be confronted with many biological hazards from 
polycyclic aromatic hydrocarbons (PAH) which are associated with 
their conversion and utilization. These PAH may have carcinogenic, 
tumor initiating or promoting activities in man. We propose to study 
the mechanism of action of certain PAH carcinogens and tumor 
promoters in epidermal cells both in vivo and in vitro. The tumor 
initiating and promoting abilities of benzo(a)pyrene and 7,12- 
dimethylbenz(a)anthracene and their cellular metabolites are being 
investigated in order to better define complete carcinogenesis by 
PAH. We have found that (-trans)benzo(a)-pyrene-7,8-diol-9,lO- 
epoxide is the ultimate tumor initiating form of benzo(a)pyrene. 
However, this intermediate is not a complete carcinogen; conse- 
quently, we are determining which metabolite(s) are responsible for 
the tumor promoting activity. Since the majority of PAH have only 
been tested for complete carcinogenic activity, it is imperative that 
they be tested for both tumor initiating and promoting activity in our 
sensitive mice. Studies will be expanded on the anti-carcinogenic 
effects.of steroids, benzoflavones, antioxidants and Vitamin A ana- 
logs which may lead to a rational approach to chemoprophylaxis of 
environmental carcinoeens. Some of these aeents mav also be useful , . . , . .  
in counteracting the hirmful effects of accGental exposure to coal 

106422 Environmental Research Park Support. Harris, W.F. (Oak conversion pro~ucts,  
Ridge National Lab., Environmental Sciences Division, Bldg. 1505, Keywords: polycyc]ic aromatic hydrocarbons; carcinogenesis; bio- 
Oak Ridge, TN, 37830). Project number: 000929. Contract: W-7405- logical effects; health hazards; in vivo; in vitro; man; benzopyrene; 
ENG-26. Supported by: Department of Energy, Washington, DC ' aromatics; benzanthracene; steroids; vitamin a; response modifying 
(USA). Office of Health and Environmental Research. Funding: factors; antioxidants; flavones; preventive medicine, 
DOE-$125.000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The major objectives of Oak Ridge's NERP are to (1) devel- 
op methods for the continuous and quantitative assessment of man's 
activities on the environment, (2) develop models to predict the 
response of environmental components to proposed technological 
activities, and (3) provide land-use plans which make preservation of 
fepresentative regional natural areas compatible with human techno- 
ogical activities. Because the real effects of ecosystem modification 
:an only be delineated if adequate baselines are available with which 
~ltered systems can be compared, we are developing a series of 

research natural areas where information on the structure and func- 
tion, both spatial and temporal, of ecosystems can be collected. This 
has and will continue to require inventories of all plant and animal 
communities occurring on the Reservation. The analysis of natural 

106425 Coal Liquefaction: Comparative Mutagenesis. Epler, J.L. 
(Oak Ridge National Laboratory, Biology Division, P.O. Box Y, 
Oak Ridge, TN, 37830). Project number: 001569. Contract: W-7405- 
ENG-26. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$320,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The major goal of the comparative mutagenesis group is to 
provide a means of mutagenicity testing of those compounds pro- 
duced by various existing or proposed methods of energy genera- 
tion. These include the primary effluents of existing fossil' fuel 
sources such as sulfur dioxide, the oxides of nitrogen, ozone, hydro- 
carbons, and heavy metals. It will also include products of newly 
proposed methodology such as coal liquefaction and of auxiliary 



FEDERAL INV 'ENTORY 1979 

methodology. The work is divided into two phases: one dealing with 
known compounds expected to occur in the environment through 
energy production, convekion, or use; and another dealing with 
actual samples from existing or experimental processes. Using rapid 
screening genetic assays (Ames System); the group is attempting to 
identify mutagenic agents associated with coal and oil shale extrac- 
tion, conversion or utilization. T o  approach the problems of testing 
large numbers of compounds, we set up a form of the tier system. 
Operating units utilizing Salmonella, E. coli, yeast, human leuko- 
cytes, mammalian cells,'and Drosophila have been initiated. An 
extensive list of compounds isolated or identified in effluents or 
products have been screened. The major classes of compounds with 
mutagenic potential include in the basic fractions: quinoline, substi- 
tuted quinolines, acridines, naphthylamines, aromatic amines and 
aza-arenes; in the neutral fractions: benzanthracenes, dibenzanthra- 
cenes, benzopyrenes, benzofluorenes, and chrysenes. 
Keywords: mutagenesis; chemical effluents; sulfur dioxide; nitrogen 
oxides; ozone; hydrocarbons; coal liquefaction; oil shales; coal; sal- 
monella; escherichia coli; yeasts; leukocytes; animal cells; drosophila; 
quinolines; acridines; amines; organic nitrogen compounds; con- 
densed aromatics; benzopyrene; chrysene. 

106426 Mammalian Chemical Mutagenesis. Russell, W.L. (Oak 
Ridge National Laboratory, P.O. Box Y, Oak Ridge, TN, 37830). 
Project number: 001570. Contract: W-7405-ENG-26. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$320,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in ex erimental systems. 

Thls is a compreRensive mutagenesis program to test those 
chemicals which pose a potential threat to human populations. 
Special emphasis is given to compounds and mixtures related to 
nonnuclear energy production. The program concentrates on the 
most definitive tests available, namely those which measure transmit- 
ted genetic damage in the offspring of treated mammals. A compre- 
hensive battery of methods is used to test for the following effects: 
gene mutations (specific-locus tests); chromosomal damage (namely 
transmitted translocations, dominant lethals, sex-chromosome loss 
and nondisjunction); toxicity (as related to mating behavior); cell 
killing of germ cells (if there are indications that this is extensive 
enough for possible selective elimination of sensitive stages); de- 
crease in total reproductive performance of females; and DNA 
damage in germ cells (as measured by unscheduled synthesis). Com- 
pounds that have been or are being tested are benzo[a]pyrene, 
dimethylbenzanthracene, methylmercuric hydroxide, sulfur dioxide 
(sodium bisulfite), a synthoil-process fraction, diethylnitrosamine, 
cyclophosphamide, and various pyrrolizidine alkaloids. Work is 
being expanded on the testing of fractions from coal-conversion 
processes. Certain chemicals not directly related to energy produc- 
tion may be used when positive controls are needed, or when the 
compound has certain features that make it useful for method 
evaluation. 
Keywords: mutagen screening; human populations; organic com- 
pounds; mutagenesis; genes; mutations; benzopyrene; sulfur dioxide; 
mercury compounds; amines; endoxan; cell killing; germ cells; chro- 
mosomal aberrations. 

106427 Development of Portable Analyzer. Scott, C.D. (Oak 
Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project 
number: 001606. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$60,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

There are numerous applications in the environmental and 
biomedical sciences where a miniaturized, portable analytical system 
would be useful. Examples include field monitoring of environmen- 
tal pollutants, and emergency or mobile health care, especially in 
remote regions where it may be necessary or expedient to bring the 
analytical system directly to the testing area. It would be especially 
attractive to incorporate within this analytical system a versatile, 
high performance optical system capable of spectrophotometric, 
turbidimetric, or fluorometric determination of both ionic and mo- 
lecular species. Further, the system should produce accurate results 
while measuring and controlling several parameters automatically 
with minimum operator involvement. Ideally, very little sample 
preparation or pretreatment would be required. A portable centrifu- 
gal fast analyzer system with the capability to fulfill the above 
requirements is presently under development at ORNL. The tech- 
nology resulting from the development of this instrument can be 
transferred to future instrumentation development in biomedical or 
environmental monitoring applications, or to other rograms. 
Keywords: environment; monitoring; centrifugaf fast analyzers; 
chemical analysis; design. 

106428 Multidetector Spectrographic Systems. Davidson, J.B. 
(Oak Ridge.National Laboratory, Instrumentation and Controls Di- 
v~sion, P.O. Box X, Oak Ridge, TN; 37830). Project number: 001607. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 

Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$170,000. , 
Related energy source: Cod(75); nuclear fission(25) R and D catego- 
ries: Pollutant measurements technology. . , ' 

The scope of this program is 75% non-nuclear and 25% 
nuclear. The goal is the development of spectrographic tools needed 
in both areas. Specifically we are developing detectors, instruments 
and techniques for measuring dangerous trace elements such as 
mercury, arsenic, selenium, etc., and certain hydrocarbons. The 
projects are: (1) a system for rapid multielemental analysis using an 
echelle spectrometer (initial testing begun); (2) a comlementary 
system for analysis by x-ray fluorescence using a room temperature 
detector (under development); (3) a personal atmospheric monitor 
(PAM) for certain hydrocarbons (under development); and (4) appli- 
cation of high resolution position-sensing radiation detectors to 
structure analysis (continuing). 
Keywords: spectroscopy; trace amounts; monitoring; mercury; ,ar- 
senic; selenium; hydrocarbons; cadmium; multi-element analysis; x- 
ray fluorescence analysis; spectrometers; personnel monitoring; radi- 
ation detectors; structural chemical analysis. 

106429 Resonance Ionization Spectroscopy. Hurst, G.S. (Oak 
Ridge National Laboratory, Oak Ridge, TN, 37830). Project number: 
001608. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$214,000. 
Related energy source: Coal(60); oil shale(40) R and D categories: 
Pollutant measurements technology. 

The objectives are to develop advanced instrumentation prin- 
ciples and techniques through the use of resonance ionization spec- 
troscopy and one-atom detection, and to demonstrate super analyt- 
ical methods of determining extremely low levels of specific chemi- 
cal species. Dye lasers are used to selectively excite and then ionize 
atoms. By saturating ionization and detecting electrons in a propor- 
tional counter or an electron multiplier, one-atom detection is possi- 
ble. 
Keywords: photoelectron spectroscopy; ionization; microanalysis; 
sensitivity; dye lasers; atoms. 

106430 Development of Environmental Monitors. Scott, C.D. 
(Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). 
Project number: 001609. Contract: W-7405-ENG-26.. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Fundina: DOE. 
Related energy source: Coal(75); nucGar fission(25) R and D catego- 
ries: Pollutant measurements technolonv. - - - - ~ ~  .~. 

Dissolved environmental pollut'a'nts, particullarly those result- 
ing from coal processing and the nuclear fuel cycle, have been and 
are presently being viewed with much care and concern. The 
development of automated analytical systems for isolation and identi- 
fication of specific pollutants and continuous monitoring systems for 
on site monitoring of dissolved pollutants constitutes a practical 
approach to the protection of our aqueous environment from man- 
made energy sources. In the short term, particular attention will be 
given to phenolic compounds and dissolved polynuclear aromatic 
hydrocarbons. In the longer term, the immobilization of pollutant 
specific biochemicals will be used to isolate specific pollutants for 
analysis. Particular attention will be given to airborne polycyclic 
aromatic hydrocarbons. Also, the feasibility of a mutagenic activity 
monitor based on the Ames test will be investigated. 
Keywords: monitoring; water pollution monitors; phenols; polycyclic 
aromatic hydrocarbons; mutagen screening; design; feasibility stud- 
ies. 

106431 Environmental Fate of Emissions from Coal Combustion 
Plants. Van Hook, R.I. (Oak Ridge National Laboratory, Environ- 
mental Sciences Division, Bldg. 1505, Oak Ridge, TN, 37830). 
Project number: 01624. Contract: W-7405-ENG-26. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$200,000. 
Related energy source: CoaI(100) R and D categories: Environmental 

4 transport and conversion of pollutants. 
The objectives of this project address two issues related to 

trace emissions from coal combustion plants: the fate of dispersed 
emissions, e.g., aerosols and gases which exit the stacks, and the fate 
of concentrated emissions, e.g., precipitator ash, bottom ash and SO/ 
sub 2/ scrubber sludge. The key objectives are: (1) the quantitative 
estimation of the role of a forested landscape in the scavenging of 
atmospheric particles from the ambient air and the subsequent avail- 
ability of elements associated with these particles for entry into 
biogeochemical cycles; (2) the evaluation of the ability of a terrestri- 
al-aquatic system to accumulate trace contaminants entering via the 
atmosphere; and (3) the identification of coal combustion residual 
disposal practices which minimize or maximize mobilization of trace 
contaminants into the environment. Information gleaned from theseo 
objectives is vital to (1) understanding and predicting responses of 
both terrestrial and aquatic ecosystems to increased loadings of 
contaminants; (2) field validation of mathematical models which seek 
to describe the movement of contaminants in air, soil, and water; (3) 
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identification of potential pathways for exposure to man; and (4) , monoxide; cadmium; selenium; water pollution; health hazards; ani- 
identification and appraisal of ameliorative strategies. t nials. . 
Keywords: coal; combustion; combustion products; environmental - -- 
'.ransport; monitoring; aerosols; flue gas; fly ash; ashes; desulfuriza- 106435 Dosimetry for New Energy System Pollutants. Gammas ,  
:ion; solid wast'es; sludges; forests; air pollution; ecosystems; uptake; R.B. (Oak Ridge National Laboratory. P.0.  Box X, Building 4500S9 
:ontamination. Oak Ridge, TN, 37830). Project number: 001707. Contract: W-7405- 

106432 Development of Environmental Monitors. Olson, J.S. (Oak 
Ridge National Laboratory, Environmental Sciences Division, Oak 
Ridge, TN, 37830). Project number: 01669. Contract: W-7405-ENG- 
26. Supported .by: Department of Energy, Wnshington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$60.000. 
 elated energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The purpose of integrated assessment relating .carbon cycles 
to tlimate is to reduce uncertainties about the future, eventually 
showing how the impacts of climatic change on ecosystems and 
ecological exchanges of C 0 2  may alter the existing global cycle of 
carbon, hence the further changes in C02  and climate, and further 
ecosystem (and social) changes that collectively constitute a causal 
feedback loop on the global system. The approach is from: (1) tests 
and improvements of carbon cycle and time series data and global 
models, through (2) projections of credible climatic impact on crops, 
forests, water balance, physiological feedbacks to global C 0 2  and 
future fuel scenarios, toward (3) iterated environmental assessments 
(in cooperation with Oak Ridge Associated Universities, social sci- 
ences groups, and individual collaborators from elsewhere). 

.Keywords: global aspects; carbon cycle; climates; risk assessment; 
environmental impacts; carbon dioxide; ecological concentration; 
crops. 

106433 Physical and Chemical Characterization of Plutonium in 
Existing Contaminated Soils and Sediments. Tamura, T. (Oak Ridge 
National Laboratory, Environmental Sciences Div., Oak Ridge, TN, 
37830). Project number: 001677. Contract: W-7405-ENG-26. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The physical and chemical characterization of plutonium in 
soils and associated soils from Oak Ridge National Laboratory, 
Mound Laboratory, Rocky Flats, and Nevada Test Site in relation to 
transport through the environment is the primary objective of this 
project. The methodology of investigation includes particle size 
analysis with and without dispersive treatments, selective dissolu- 
tion, mineralogical analysis, and simulation test of plutonium resu- 
spension by sandblasting during wind erosion. The sandblasting 
phenomenon during wind erosion will influence particle size distri- 
bution of airborne dust by separation of aggregates and removal of ' 

fine coatings of platelets from exposed surfaces of coarse grains. A 
soil plutonium index was derived for contaminated sites to permit 
comparison of the potential transfer of plutonium to man via the 
inhalation pathway. The order of severity is Nevada Test Site < 
Oak Ridge .National Laboratory < Mound Laboratory < Rocky 
Flats. 
Keywords: plutonium; radionuclide migration; soils; sediments; ornl; 
rocky flats plant; nevada test site; mound laboratory; particle resu- 
spension; radioactivity; environmental exposure pathway; man; radi- 
onuclide kinetics. 

106434 Pollutant Damage to Cardiovascular Function. Revis, 
N.W. (Oak Ridge National Laboratory, Biology Division, P.O. Box 
Y, Oak Ridge, TN, 37830). Project number: 001702. Contract: W- 
7405-ENG-26. Supported by: Department, of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$35,000. 
Related energy source: Coal(100) R and D categories: Health effects 
assessments. 

T o  determine the role of pollutants in heart disease our 
~ a b o r a t o r ~  has been studying the effects of the air contaminants 
sulfur dioxide, nitrogen dioxide and carbon monoxide and the air and 
water contaminants cadmium and selenium. The role of the gaseous 
air contaminants and of obstructive pulmonary disease in the devel- 
opment and the progression of chronic heart failure has been of 
interest to this group. We have been studying calcium transport and 
its regulation in the experimentally-induced failing heart. We have 
observed that in the failing the regulators or calcium transport (i.e., 
nonadrenaline and CAMP) are depressed. The significance of this 
observation with respect to calcium transport is currently being 
studied. Cadmium exposed animals developed hypertension and in 
-pidemiological studies, cadmium has been associated with hyperten- 

on in humans. We have observed that cadmium at low concentra- 
ons affects the metabolism of catecholamines. We have furthermore 

observed that the renin-angiotension system is not affected. The 
relationship of glutathione peroxidase and selenium to myocardial 
necrosis is also under investigation. 
Keywords: cardiovascular system; biological functions; air pollution; 
pathological changes; diet; sulfur dioxide; nitrogen dioxide; carbon 

ENG-26: Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$332,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The objective is to produce new or improved monitoring 
devices for occupational health control in the technologies produc- 
ing synthetic fossil fuels. Primary interest is in polycyclic aromatic 
(PNA) compounds with potential carcinogenic activity. Instruments 
producing real or near real-time analytical data are devised which 
are suitable for use in industrial hygiene. Pollutants sought may be 
vapors, aerosols; or oils and tars contaminating surfaces. Miniature, 
portable spectrqmeters under microcomputer control are the princi- 
pal developments and these are being introduced at site specific coal 
converters such as low Btu gasifiers and the H-Coal liquefaction 
plant. The first monitor for PNA vapors will be used, for character- 
ization studies at the University of Minnesota at Duluth low Btu coal 
gasifier in the Spring of 1979. 
Keywords: polycycl~c aromatic hydrocarbons; monitoring; aerosols; 
gases; oils; tar; industrial 'medicine; spectrometers; coal gasification; 
low btu gas; h-coal process; coal liquefaction; air pollution monitors. 

106436 Facility for the Chemical Support of Biological and Envi- 
ronmental Studies Related to Coal Technology. Guerin, M.R. (Oak 
Ridge National Laboratory, P.O. Box X, Oak Ridge, TN, 37830). 
Project number: 001722. Contract: W-7405-ENG-26. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$235,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The objectives are to acquire, prepare, characterize, quality 
control and distribute process samples from coal conversion technol- 
ogy development sites to research groups in the biological and 
environmental sciences; and to develop economical approaches to 
chemical-biological screening evaluations of process products and 
effluents in order to assess the likelihood of hazard to.human health 
and the environment. Collaboration with life sciences research per- 
sonnel leads to the designation of -problems and the experiments 
needed to find the answers. In this context, the most pertinent 
materials from fossil fuel processes are chosen for the life sciences 
studies. In nearly all cases, a certain amount of sample preparation 
(usually a separation) is required to meet the experimental goals. 
Therefore, a major part of this project is to develop gentle, quantita- 
tive separations methods. Major. progress has been made in the 
development of separations procedures suitable for screening via 
bioassay and for special biological/environmental research needs. 
Mutagenic components have been identified in synfuel materials--' 
most notably azzarene compounds. 
Keywords: coal gasification; coal liquefaction; sample preparation; 
biological effects; environmental impacts; sorting; chemical emuents; 
separation processes; bioassay; mutagens; synthetic fuels; toxicity; 
toxins. 

106437 Ultrasensitive Pollutant Analysis. Garrett, W.R. (Oak 
Ridge National Laboratory, Oak Ridge, TN, 37830). Project number: 
002389. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$48,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Work conducted here on the interaction of protons with 
noble gas mixtures suggests a number of interesting and new meth- 
ods for determination of low levels of small molecular atmospheric 
pollutants. The fast energy transfer from excited rare gas atoms or 
molecules to pollutants such as CI2, NO2, NO, Cd, Ht, HtO, etc., 
causes very strong fuorescence from these molecules. Sensitivities of 
one part per billion or better have been demonstrated, using proton 
beam excitation. Using an arrangement consisting of a commercially 
available C 0 2  laser (I5 JAW-Nsec pulse) or a q-switched yag laser 
as a source of excitation and a time-resolved fluorescence detector, 
sensitivities on the order of a few molecules/cubic cm can be 
detected. Since this method is much simpler than other methods for 
sensitive pollution analyses, it has high potential for commercial 
development. Initial studies will be undertaken upon completion of 
the fabrication of a gas breakdown cell and vacuum system. In a 
parallel study a seeded molecular jet is combined with time resolved 
fluorescence utilizing a pulsed dye laser to study heavier organic 
molecules. Rotational cooling in supersonic jet expansion should 
make possible high selectivity for molecules whose.spectra are 
otherwise too complicated to facilitate fluorescence identification. 
Keywords: protons; rare gases; fluorescence; chlorides; nitrogen diox- 
ide; nitrogen oxides; cadmium; tritium compounds; carbon dioxide 
lasers; energy transfer; dye lasers; aerosols. 
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106438 Chemical Characterization of Organic Materials Related 
to Coal Conversion . Shults, W.D. (Oak Ridge'National Laboiatory, 
P.O. Box X, Oak Ridge, TN, 37830). Project number: 001710. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$300,000. 
Related energy source: Coal(100) R and 'D categories: Pollutant 
characterization and analysis. 

This research supports analytical needs in ongoing studies of 
health and environmental effects of coal conversion while affording 
a concomitant opportunity for the development of methods for 
particularly important classes of compounds. Chromatographic and 
spectroscopic techniques are used to separate and identify compo- 
nents in coal derived products and by-products. Multicomponent 
analyses by gas and liquid chromatographic techniques are empha- 
sized. Gas chromatography is applied with element selective detec- 
tors to determine sulfur, nitrogen, and hydrocarbon classes of com- 
pounds. Mass spectrometry, infrared, and fluorescence emission 
spectroscopy are used to identify components. An important part of 
this work is the isolation and characterization of a polycyclic aroma- 
tic hydrocarbon (PAH) fraction from coal derived samples on hand. 
Development'of this methodology is important in programs which 
are studying the mutagenic and carcinogenic potentials of these 
'materials. This work proposes to study these materials from a stance 
involving close interaction with life sciences studies in order to 
provide the best and most efficient use of resources. 
Keywords: gas chromatography; mass spectroscopy; hydrocarbons; 
organic sulfur compounds; organic nitrogen compounds; polycyclic 
aromatic hydrocarbons; fluorescence spectroscopy; synthetic fuels; 
chemical analysis; health hazards. 

106439 Nucleic Acid Biochemistry of Cells. Volkin, E. (Oak 
Ridge National Lab., Biology Division, P.O. Box Y, Oak Ridge, TN, 
37830). Project number: 002374. Contract: W-7405-ENG-26. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$250,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

Our nucleic acid investigations are targeted towards the ef- 
fects of deleterious environmental pollutants associated with the 
chemistry and use of fossil fuels. We have initiated studies on cell 
lines derived in vitro from tracheal epithelial explants previously 
exposed in vivo to chemical carcinogens. The objective is to investi- 
gate changes in RNA biochemical pathways in tracheal epithelial 
cells as they progress from a clearly nonmalignant to an altered and 
finally to a malignant state during subculture in vitro. Events mark- 
ing the,evolution of neoplasia (alterations in growth capacity, mor- 
phological transformations, and acquisition of tumorigenicity) will 
undoubtedly correlate with transitions in the regulation of transcrip- 
tion of these cells. Previous experiments will continue to be directed 
toward evaluating molecular mechanisms of RNA transcription, 
processing and degradation associated with chemical toxicity. 
Keywords: fossil fuels; pollution; biological effects; cell cultures; 
animal cells; epithelium; oncogenic transformations; rna; transcrip- 
tion; in vitro. 

106440 Radionuclide Sources in the Coastal Zone. Cutshall, N.H. 
(Oak Ridge National Lab., Environmental Sciences Division, Oak 
Ridge, TN, 37830). Project number: 002528. Contract: W-7405-ENG- 
26. Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$100,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective of this research is, to determine rates and 
mechanisms of the transfer of coastal zone pollutants. Soluble and 
particulate materials are acted upon by!.physical, chemical and 
biological processes which determine their ultimate distribution in 
the ocean. Natural and artificial radionuclides will be analyzed in 
samples of sediment and biota. Radionuclides will be used as timing 
tracers for ecological processes. It is expected that understanding of 
coastal processes will be improved and 'governing rates will be 
determined. 
Keywords: gamma radiation; radionuclide migration; sediments; envi- 
ronmental transport; aquatic ecosystems; coastal waters; tracer tech- 
niques; ecology; biological effects; water pollution. 

106441 Genetic Effect of Plutonium in Mice. Russell, L.B. (Oak 
Ridge National Laboratory, Biology Division, P.O. Box Y, Oak 
Ridge, TN, 37830). Project number: 002527. Contract: W-7405-ENG- 
26. Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$2 10,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The primary purpose of this project is to determine the 
frequency of~plutonium induced transmitted gene mutations in mice. 
Ttiere is.at.present no information on this subject, and it is needed, as 

.an integral part of environmental impact statemeifis, for an estimate 

;, ' of the genetic risks of plutonium in man. Some plutonium-induced 
" chromosomal damage in mouse reproductive cells has already been 

detected, and there is reason to believe that gene mutational damage 
' 

in the stem cells in the testis may be greater. The gene mutatic 
study will be supported by dosimetry (autoradiography and liqu 

' 

scintillation counting), and by survival counts on spermatogoni-. 
stem cells. Concomitant with the gene mutation work, two types of 
chromosomal aberrations, including transmitted translocations, 
which have not been previously studied with plutonium, will be 
investigated. , 
Keywords: mice; plutonium; radionuclide kinetics; genetic radiation 
effects; mutation frequency; chromosomal aberrations. 

106442 Chemical Toxicology. Witschi, H.R. (Oak Ridge National 
Lab., Biology Div., P.O. Box Y, Oak Ridge, TN, 37830). Project 
number: 002362. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of ~ e a l t d  and 
Environmental Research. Funding: DOE-$266,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The chemical toxicology program will provide information 
on the possible impacts of new coal conversion technologies on 
human health. Selected materials associated with energy generation 
and synthetic fuels production will be examined in acute, subacute 
and chronic toxicity studies. This will help to'classify the agents 
according to overall toxic potential and help to define possible target 
organs. Where necessary, in-depth studies on the mechanism of 
action of selected agents at the molecular and cellular level will be 
added. This will be accompanied by studies on the pathogenesis of 
acute and chronic lung disease, particularly toxic lung fibrosis, 
enhancement of toxicity by interaction of chemicals in respiratory 
tract and liver, the effects of certain metals (Cd, Ni, Pb, Be) on bone 
matrix formation, and studies on uptake, distribution, translocation 
and excretion of toxic agents. The program will enable us to identify 
toxic hazards associated with coal-conversion technology, to explore 
and to understand mechanisms of toxicity and to analyze the patho- 
genesis of acute and/or chronic diseases. Ultimately, predictions of 
human risk and safety assessments can be made on a scientific basis. 
Keywords: coal industry; health hazards; energy conversion; synthet- 
ic fuels; toxicity; biochemical reaction kinetics; chemical effluents; 
pathological changes; respiratory system diseases; liver; cadmium; 

.nickel; lead; beryllium; uptake; distribution; translocation; excretion; 
biological localization; metabolism; biological models; synthetic fuels 
industry. 

106443 Field Site Environmental Research Related to Coal Con- 
version. Gehrs, C.W. (Oak Ridge National Laboratory, Environmen- 
tal Sciences Division, Building 1505, Oak Ridge, TN, 37830). Project 
number: 02382. Contract: W-7405-ENG-26. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$225,000. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

This proposal serves as the core of the ORNL site specific 
research.activities. related to coal conversion. It has two primary 
objectives during initial phases: (1) to gain insight into the persis- 
tence, fate, and availability of various constituents expected to be 
contained in coal. conversion effluents through on-site/near-site col- 
lection, chemical analyses, and quantification; and (2) to determine 
the types of environmental parameters that require investigation at 
major coal conversion facilities if an environmental assessment of 
their operation is to be made. Initial research will be directed at a 
coking plant site with three classes of trace organic contaminants 
being studied. They are the polycyclic aromatic hydrocarbons 
(PAH) and their nitrogen- and sulfur-containin analogs. 
.Keywords: coal gasification; coal liquefaction; fiquid wastes; gaseous 

' wastes; chemical analysis; coking plants; organic compounds; trace 
amounts; polycyclic aromatic hydrocarbons; organic nitrogen com- 
pounds; organic sulfur compounds; environmental impacts; ornl; 
environmental transport. 

106444 Intermediary Metabolism of Mutagens. Russell, L.B. (Oak 
Ridge National Lab., Biology Division, P.O. Box Y, Oak Ridge, TN, 
37830). Project number: 002375. Contract: W-7405-ENG-26. Support- 
ed by: Department of Energy, Washington, DC (USA). Oftice of 
Health and Environmental Research. Funding: DOE-$50,000. 
Related energy source: CoaI(100) R and D categories: Biological 
'effects of pollutants in experimental systems. 

. Experiments on chemical mutagenesis in the mouse, being 
performed elsewhere in the mammalian genetics section, are aimed 
at deriving risk estimates for man. The present project will explore 
the intermediate metabolism of these potential mutagens. Specific 
ly, it will be investigated whether the initial compound or sol 
other metabolite reaches the target cells, whether a mutagen ., 
inactivated, whether induction occurs, and if so by what 
mechanism(s). The early work in this project will concentrate on a 
type compound of significance in coal technologies. The binding of 
metabolites to molec~ilar targets in germ cells'and in cells of embryos 
will be investigated. The latter is of significance since part of the 
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mutagenesis effort involves somatic.mutations that are induced in 
embryos."A spin-off from the intermediate metabolism project will 

, thus also ;benefit the' teratology effort ' elsewhere in our section. 
Keywords:'meiabolism~'mutagenesis; mice; mutagens; embryos; coal 
industry; chemical effluents. 

106445 Mechanisms of Teratology-B. Filler, R.S. (Oak Ridge 
National Lab., Biology Division, P.O. Box Y, Oak Ridge, TN, 

' 37830). Project number: 0002373. Contract: W-7405-ENG-26. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$120,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

, Methods being developed to study the initiation of teratologi- 
cal pathways will be used in the testing of compounds produced in 
coal-related technologies. It is hoped that the identification of initiat- 
ing mechanisms will lead to more rapid testing and may make it 
possible to predict the teratogenic potential for entire classes of 
compounds. Teratological pathways are thought to be initiated by 
differential cell killing or slowing of division rates, by loss or 
alteration of the differentiational potential of primordial cell types, 
or by combinations o f  these factors. Further, in man and other 
mammals, a teratogenic agent may act not only directly .on the 
embryo itself, but indirectly by ~xerting an effect on the maternal 
organism. T o  test for these various mechanisms, we are (1) looking 
for inhibitions of differentiational capacity of transplantable terato- 
carcinomas (normally pluripotent) treated in temporary hosts and 
then transplanted; (2) studying reduction in survival after iri vivo 
treatment of early cleavage-period embryos; and (3) transplanting 
treated preimplantation embryos from genetically responsive strains 
to non-responsive host females, and vice versa. When fully devel- 
oped with the use of type compounds, these systems will be used for 
the testing of compounds and mixtures produced by coal-related 
technologies. 
Keywords: teratogenesis; biological models; coal industry; bioassay; 
mutagen screening; health hazards. 

106446 Development of Guidelines for Monitoring Ecological Ef- 
fects at Department of Energy Sites. Reichle, D.E. (Oak Ridge 
National Lab., Environmental Sciences Division, Building 1505, 
P.O. Box X, Oak Ridge, TN, 37830). Project number: 02936: Con- 
tract: W-7405-ENG-26. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$200,000. 
Related energy source: Coal(5O); solar(40); geothermal(l0) R b d  D 
categories: Pollutant monitoring. 

The objective is to develop ecological effects monitoring 
protocols for non-radiological impacts of developing energy technol- 
ogies. Initial phase includes analysis of existing statutory require- 
ments for ecological monitoring and preparation of ecological effects 
monitoring strategies. Later phases will concentrate on site-specific 
testing of prototype ecological monitoring programs. 
Keywords: energy facilities; environmental impacts; monitoridg; us 
doe; recommendations; energy source development. 

106447 Environmental Reference System. Harris, W.F. '(Oak 
Ridge National Laboratory, Environmental Sciences Division, 
Building 1505, Oak Ridge, TN, 37830). Project. number: 002937. 
Contract: W-7405-ENG-26.' Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$50,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant monitoring. 

We propose to consider biological and environmental moni- 
toring as a step in the prediction of biological response to environ- 
mental changes, monitoring of selected parameters, and assessment. 
Prediction will focus on hypotheses of change, integrate biological 
and environmental relationships, and marshal1 existing information 
needed to construct conceptual and mathematical models to improve 
predictions. Monitoring will require the establishment of environ- 
mental reference systems where standard protocols and procedures 
for biologital and environmental monitoring are used to assess long- 
term trends and predicted changes in environmental quality: The 
establishment of such reference systems will allow the development 
and testing of impact assessment, will provide test sites for the 
development and evaluation of predictive models for forecasting 
environmental and biological response of proposed activities,: and 
will serve as living laboratories for demonstrating the impact of 
man's activities. 
Keywords: environment; monitoring; mathematical models; optimiz- 
ation. 

106448 Tritium Oxidation and Exchange. Easterly, C.E. (Oak 
' Ridge National Laboratory, P.O. Box X, Oak Ridge, TN, 37830). 
Project number: 002610. Contract: W-7405-ENG-26. Supported by: 
Department. of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$50,000. 
Related energy source: nuclear fusion(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. . 

!ti:+, ,H , One of the principal issues in occupational protection, and 
.,,knvironmental assessments is that of the rate of conversion of molec- (; . ulii  tritium to tritiated water. An understanding of the formation. 

mechanisms for tritiated water is necessary in order to develop 
appropriate methods to reduce the conversion rate of H T  to HTO, 
and hence, to reduce the otential occupational risk within an 
enclosed area. Further, the &nowledge of the rate is important in 
order to perform environmental health effect analyses. Within this 
program, the rate of conversion will be measured over the anticipat- 
ed range of concentrations and environmental factors. Additionally, 
an understanding of the detailed molecular interactions will be 

ursued. 
keywords: tritium oxides; tritium; oxidation; health hazards. 

106449 Automated Analysis for Workplace Environment. Griest, 
W.H. (Oak Ridge National Laboratory, Analytical Chemistry Divi- 
sion, Bldg. 4500s E160, Oak Ridge, TN, 37830). Project number: 
002613. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$70,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The objective of this study is to develop cost-effective (auto- 
mated if necessary) methods for the routine determination of work- 
place pollutants. Polycyclic aromatic hydrocarbons, BaP in particu- 
lar, were chosen to be examined first. A combined thin layer 
chromatography-fluorescence method developed by an EPA labora- 
tory for ambient airborne sample analysis has been evaluated for its 
applicability to complex coal-derived materials. Good agreement 
with the more laborious standard method was found. The approach 
offers the possibility of rapid multiple sample analysis. The program 
has been temporarily terminated to provide resources for a site- 
specific characterization project. 
Keywords;. polycyclic aromatic hydrocarbons; benzopyrene; chemi- 
cal analysis; thin-layer chromatography; fluorescence; working con- 
ditions; sampling. 

106450 Viral and.Radiation Carcinogenesis. Frazier, M.E. (Bat- 
telle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 000387. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$350,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The measurement of overt pathologic changes induced by 
ionizing radiation has produced data vital to establishment of radi- 
ation protection standards. Such gross changes, however, like most 
clinical measurements, merely reflect the effects of events occurring 
early in the growth, development, and differentiation of the cell. The 
studies included under this project are concerned with basic biologi- 
cal and biochemical indices that may aid in in the detection and 
understanding of the primary effects of radiation insult and the 
initiation of the observed malignancies. Our primary objective is' to 
determine the role of virus in radiation-induced malignancies and in 
the process to identify those changes (virological, immunological, 

' etc.) which might serve to monitor the oncogenic process. We are, 
in this effort, examining: (a) leukemia induced by the beta-emitter 90- 
Sr; and (b) the lung and bone tumors resulting from inhalation of the 
alpha-emitters 238-Pu and 239-Pu. 
Keywords: viruses; neoplasms; carcinogenesis; pathological changes; 
leukemia; radioinduction; plutonium 238; plutonium 239; biological 
radiation effects; radionuclide kinetics. 

106451 ~nhalation' Hazards to Uranium Miners. Cross, F.T. (Bat- 
telle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 000393. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$625,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The purpose 'of this project is to determine the specific 
biological effects of daily exposures to known levels of pathogenic 
uranium mine air contaminants, using both large and small experi- 
mental animal models of human respiratory disease. 
Keywords: miners; inhalation; uranium ores; pathological changes; 
respiratory system diseases; epidemiology; uranium mines; lungs; 
daughter products; radon; health hazards; air pollution. 

106452 Fallout Rates and Mechanisms. Young, J.A. (Battelle 
Pacific Northwest Lab., P.O. Box 999, Richland, WA, 99352). 

, ,,,Project number: 000533. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$100,000. 

, , Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objectives are (1) to provide a continuous'iihcord of the 
atmospheric concentrations of a spectrum of radionuclides which 
can be used to assess the hazard to the environment.resulting from 
future releases of radionuclides by nuclear weapon4 .tests, 'nuclear 



342 FEDERAL INVENTORY 1979 

power reactors, or nuclear fuel reprocessing plants; (2) to detect and 
characterize episodes of high atmospheric radionuclide concentra- 
tions; and (3) to develop an improved understanding of physical. 
processes which determine atmospheric concentrations and rates of 
removal. The atmospheric concentrations of a spectrum of 39 ra- 
dionuclides are being measured continuously at Richland, Washing- 
ton and Point Barrow, Alaska to provide a record of radionulcide 
concentrations to be used in assessing the hazards resulting from 
future releases. When episodes of high concentrations occur the 
concentrations of 47 rad~onuclides will be measured, the size spec- 
trum and physical, chemical and radiochemical properties of the 
radioactive particles measured, and the 1-131 dose to man through 
the grass-milk-thyroid pathway calculated from the measurements of 
1-131 concentrations in grass samples throughout the United States. 
Radionuclide measurements will be used to calculate atmospheric 
residence times, vertical diffusion rates, and deposition velocities. 
Keywords: nuclear power plants; radioecological concentration; nu- 
clear weapons; fallout; radiation monitoring; testing; earth atmos- 
phere; radionuclide migration; meteorology; food chains; washing- 
ton; alaska; iodine 131; diffusion; deposition; radioisotopes; radioac- 
tive aerosols; health hazards; thyroid. 

106453 Air Pollution Dry Deposition. Sehmel, G.A. (Battelle 
Pacific Northwest Lab., P.O. Box 999, Richland, WA, 99352). 
Project number: 000534. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$] 10,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

Toxic particles and gases released from nuclear plants and 
other energy systems constitute a potential inhalation hazard to 
individuals in the environment. Deposition is a natural. air cleaning 
process which mitigates the airborne exposure. This study will 
determine deposition rates and will develop predictive models ac- 
counting for the influence of particle size, gas characteristics, wind 
velocity, deposition surface, and other variables on deposition rates. 
Deposition rates will be measured in wind tunnel and field experi- 
ments as a function of these important variables. 
Keywords: radioisotopes; particle size; deposition; gases; inhalation; 
radioactive aerosols; solids; mathematical models; fallout; radiation 
hazards; health hazards; wind tunnels; surfaces. 

106454 Atmospheric Boundary Layer Studies. Horst, T.W. (Bat- 
telle Pacific Northwest Lab., P.O. Box 999, Richland, WA, 99352). 
Project number: 000539. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$130,000. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives are to gain a better understanding of the 
dispersive capacity of the atmospheric boundary layer and to pro- 
vide a basis for the improvement of predictive models. Vertical 
gradients of the ambient atmospheric pollutents SO/sub 2/, SO/sub 
4/, O/sub 3/, and NOx will be measured near the ground in both 
western and eastern Washington state. These gradients will be 
combined with concurrent micrometeorological measurements to 
infer the rate of deposition of these pollutants as a function of the 
meteorology and of the characteristics of the. deposition surface. 
Additionally, an analytical/numerical simulation of resuspension is 
being made to determine the contribution which the previously 
deposited material makes to the annual exposure when it is reinstated 
into the atmosphere. 
Keywords: earth atmosphere; boundary layers; deposition; diffusion; 
environmental transport; mathematical models; plumes; air pollution; 
particle resuspension; sulfates; sulfur dioxide; ozone; nitrogen oxides. 

106455 Particle Resuspension and Translocation. Sehmel, G.A. 
(Battelle Pacific Northwest Labs., P.O. Box 999, Richland, .WA, 
99352). Project number: 000549. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: nuclear fission(100) H and U categories: Envi- 
ronmental transport and conversion of pollutants. 

Radioactive particles once deposited on natural or man-made 
surface can be resuspended by wind and mechanical activity so that 
the particles once more might become a radiological hazard to man. 
The resuspension process may be repeated many times. The objec- 
tives of this research are to establish resuspension release rates and to 
develop models for predicting atmospheric concentrations and 
downwind movement of particles on the basis of.observable and/or 
measurable particle, surface, and atmospheric variables. An impor- 
tant concern to nuclear energy development is the resuspension of 
plutonium and other transuranics from inadvertent soil contamina-, 
tion, from transportation accidents, and from fallout from nuclear 
devices. Resuspension is measured with both controlled inert tracers 
placed on surfaces and with radioactivity from environmentally 
contaminated areas. Resuspension rates are measured automatically 
as a function of wind speed increments and atmospheric stability as 
well as mechanical ciisturbances causing resuspension. These field 

experiments are directed toward determining any resuspension rate 
changes with time and the effects of increasing resuspension surface 
roughness. Ultimately, resuspension will be measured for representa- 
tive climate and geographic conditions. 
Keywords: particle resuspension; radionuclide migration; radioactive 
aerosols; mathematical models; air pollution; plutonium; transuran- 
ium elements; fallout; meteorology. 

106456 Plant Transuranic Behavior, Soil/Plant. Wildung, R.E. 
(Battelle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 
99352). Project number: 00055 1. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$320,000. 
Related energy source: Coal(2O); nuclear fission(80) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

Soil and plant studies will include: (1) effects on the soil 
microbial population and processes; (2) potential for alteration of 
solubility through formation of transuranic complexes in soil and the 
microflora role; (3) plant uptake, transocation and deposition of 
transuranics; (4) the bond types and chemical forms of transuranics 
or their metabolites in microbial and plant tissues and soils; and (5) 
the influence of soil properties, environmental conditions and crop- 
ping on these processes. The foliar studies will characterize interac- 
tions of airborne transuranics (Pu, Am, Np, and mixed U-Pu oxides), 
fission products (E.D., TC, I) and ultimately, products of fossil fuel 
conversion and combustion with foliage of terrestrial plants. Crop 
species of regional and economic importance having differing leaf 
morphology and surface characteristics are being used to determine 
the interrelationships of these parameters with physicochemical as- 
pects of foliary-deposited contaminants such as chemical form, parti- 
cle size (surface area), and presence of a vector (i.e., solutions, soil 
particles). 
Keywords: transuranium elements; actinides; soils; plants; radionu- 
clide migration; radionuclide kinetics; air pollution; uptake; soil 
chqmistry; soil mechanics; foliar uptake; plutonium; americium; nep- 
tunlum. 

106457 Ale Administration. Rogers, L.E. (Battelle Pacific North- 
west Lab., P.O. Box 999, Richland, WA, 99352). Project number: 
000618. Contract: EY-76-C-06-1830. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$173,000. 
Related energy source: Coal(20); oil and gas(l0); oil shale(l0); nuclear 
fission(20); solar(20); geothemal(20) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The Terrestrial Ecology Program is an integrated ecosystem 
level research effort designed to ascertain the implications of energy 
development in the semi-arid regions of the western states. Basic to 
evaluating potential environmental stresses associated with energy 
development technology is an understanding of how the shrub- 
steppe ecosystem functions and its response to perturbations. This 
program is dedicated to providing the data base essential for envi- 
ronmenial evaluation of a multitechnology basis: coal, oil shale, 
natural gas, oil, nuclear, solar and geothermal. 
Keywords: terrestrial ecosystems; arid lands; usa; energy source 
development; environmental impacts; data acquisition; plants; ani- 
mals; baseline ecology. 

106458 Environmental Behavior of TE-99 and 1-129 . Wildung. 
(Battelle Pacific Northwest Lab., P.O. Box 999, Richland, WA, 
99352). Project number: 000623. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$152,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

, Principal research emphasis is on development of an under- 
standing of the behavior of 1-129 and Tc-99 in the environment, 
based on (1) the important chemical species likely to be released, (2) 
the chemistry and the microbiology in soils and aquatic systems as 
these influence the solubility form and biological availability over 
the long-term, and (3) the mechanisms and kinetics of uptake, sites of 
deposition, and chemical forms in trophic level components. The 
approach is based on laboratory studies conducted under controlled 
conditions in conjunction with the use of other available information 
to predict behavior in the natural environment. Concurrent ecosys- 
tem studies allow verification of hypotheses and development of 
predictive models. 
Keywords: technetium 99; iodine 129; radioecological concentration; 
environmental transport; terrestrial ecosystems; soils; aquatic ecosys- 
tems; food chains; radionuclide migration; soil chemistry; microor- 
ganisms; animals; plants; radionuclide kinetics; solubility; mathemat- 
ical models. 

106459 Sublethal Effects of Tritium on Aquatic Systems. Strand, 
J.A. (Battelle Pacific Northwest Labs., P.O:Box 999, Richland, WA, 
99352). Project number: 000628. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$60,000. 
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Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

In preliminary studies at this laboratory on latent effects of 
chronic low level tritium irradiation, it was demonstrated that 
immune competence as measured in juvenile and yearling rainbow 
trout against a naturaly occurring bacterial pathogen was significant- 
ly suppressed followin exposure to tritiated water administered 
over embryogenesis. 4 e proposed work is an outgrowth of the 
above preliminary findings and is necessarily directed to understand- 
ing in tritium irradiated test fish. 
Keywords: aquatic ecosystems; tritium; chronic exposurc; trout; 
pathological changes; immune reactions; biological radiation effects; 
radiosensitivity. 

106460 Chemistry of Oceans Solutions. Crecelius, E.A. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 000641. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$1 19,000. 
Related energy source: Coal(25); oil and gas(25); nuclear fission(25); 
geothermal(25) R and D categories: Ecological effects of pollutants 
or physical disturbances. 

This research program is examining the input rate of energy- 
related contaminants to the Pacific Northwest marine water and the 
rate of removal of contaminants from these waters. In order to 
predict the impact of energy-related contaminants introduced into 
the oceans, it is necessary to establish the input rate and investigate 
the bioeeochemical and ~hvsical Drocesses that control the distnbu- 

WA, 99352). Project number: 000834. Contract: EY-76-(2-06-1830. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$295,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

This study is designed to-provide information to help assess 
the environmental impacts and certain potential human hazards 
associated with nuclear fuel cycles including issues associated with 
nonproliferation alternative systems. This study will facilitate the 
development of a sufficient data base to define and quantify biologi- 
cal transport routes which will permit credible predictions and 
assessment of routine and potential large-scale releases of radionu- 

tion an2 behavior of the'secontaminants. The future environmental logy. 

clides and other toxic maierials. These data, used in assessment 
models, will increase the accuracy of estimating radiation doses to 
man and other biota. Information obtained from existing storage and 
disposal sites will provide a meaningful radioecological perspective 
with which to improve the effectiveness of waste management 
practices. Results will provide information to determine if waste 
management procedures on the Hanford Reservations have caused 
ecological perturbations and if so, the source, nature and magnitude 
of such disturbances. 
Keywords: hanford production reactors; plutonium isotopes; ameri- 
cium isotopes; environmental effects; waste processing; ponds; lim- 
nology; transuranium elements; distribution; contamination; aquatic 
ecosystems; radionuclide migration; radioactive wastes; water pollu- 
tion; reprocessing; nuclear fuels; spent fuels; fuel cycle; radioeco- 

quality of the oceans is dependent upon man's knowledge of marine 
chemical processes and his ability to use this knowledge to prevent 
serious environmental insults from occurring. During the past year, 
the atmospheric input rate of a dozen elements was determined and 
the distribution of several elements in the water column established. 
Atmospheric input contributes more than 25% of several metals to 
Washington coastal waters compared to the Columbia River input. 
Measurements of the rate of transfer of elemental mercury vapor 
from air to sea water were made in the laboratory. These experi- 
ments showed that surface microlayer and suspended particulates are 
important temporary snks for mercury entering sea water from the 
air. During the next year, the atmospheric input rate of 15 combus- 
tion organic compounds (polynuclear aromatic hydrocarbons-PAH) 
will be determined for the Pacific Northwest. Also, the removal rate 
of several metals from water to sediments will be measured for the 
Washington Shelf waters. During the next several years, this pro- 
gram will continue to quantify the input rates of contaminants to the 
Pacific Northwest marine waters and examine the processes that 
remove contaminants from these waters. The final product of this 
program will be a descriptive model that will predict the concentra- 
tions and fates of various contaminants in the Pacific Northwest, 
assuming a given source term. 
Keywords: water chemistry; seas; pacific ocean; contamination; spa- 
tial distribution; water quality; environmental impacts; washington; 
coastal waters; columbia river; mercury; polycyclic aromatic hydro- 
carbons; sediments; air; removal; mathematical models; forecasting; 
de~osition: water ~ollution. : 

106461 Trace Metal Metabolism in Ecosystems. Roesijadi, G. 
(Battelle Pacific Northwest Labs., P.O. Box, 999, Richland, WA, 
99352). Project number: 000644. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$200,000. 
Related energy source: Coal(50); oil and gas(20); nuclear fission(30) R 
and D categories: Ecological effects of pollutants or physical distur- 
bances. 

This research program is examining the roles of low molecu- 
lar weight, metal-binding proteins and lysosomes (two known cellu- 
lar storage and detoxification systems for metals) in relationship to 
the toxicity of the metals. Results to date indicate the occurrence of 
metal-binding proteins in all the species studied (clams, mussels, and 
polychaetes). Exposure to mercury or copper results in the induction 
of the metal-binding protein and an increased binding of the respec- 
tive metal. This binding appears to serve a detoxification function 
and, thereby, protects the organism from the potentially harmful 
effects of accumulated metal. Apparent saturation of the metal- 
binding protein and increased lysomal activity is observed in stressed 
individuals and may be related to metal toxicity. Field studies using 
the marine mussel have indicated that metal-binding proteins are 
involved in the sequestration of mercury in mercury-contaminated 
environments. Efforts to further characterize the metal-binding pro- 
teins and lysosomes and their roles in the detoxification and toxicity 
of metals are continuing. Continued examination of field-exposed 
individuals will aid in our understanding of the responses of organ- 
isms exposed in the natural environment. 
Keywords: metals; trace amounts; ecosystems; toxicity; water pollu- 
tion; mercury; copper; molluscs; crustaceans. 

106462 Radioecology of Nuclear Fuel Cycles. Schreckhise, R.G. 
(Battelle Pacific Northwest Laboratory, P.O. Box 999, Richland, 

106463 Toxicology of Krypton-85. Ballou, J.E. (Battelle Pacific 
Northwest Labs., P.O. Box 999, Richland, WA, 99352). Project 
number: 001257. Contract: EY-76-C-06-1830. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$200,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effec!s of pollutants in experimental systems. 

This project is concerned with evaluating the biological ef- 
fects of exposure to 85-Kr in rodents and larger animal species. 
Included are both short-term and chronic exposure studies to deter- 
mine tissue distribution and retention kinetics for metabolic modeling 
purposes, as well as long-term biological effects, for purposes of 
defining the tissues at risk. Also included are dose-effect studies to 
determine tumorigenicity, teratologic potency, and capacity to 
induce changes in lung biochemistry, pulmonary function, and hema- 
topoiesis. 
Keywords: krypton 85; toxicity; rats; tissue distribution; metabolism; 
radionuclide kinetics. 

106464 Toxicology of Thorium Cycle Nuclides. Ballou, J.E.' (Bat- 
telle pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 0001258. Contract: EY-76-C-06-1830, Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$150,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The uranium-thorium breeder reactors proposed for nuclear 
power production, and other thorium fuel systems in conventional 
reactors, utilize fuels and fuel recycle process solutions that have not 
been evaluated for biological hazard. Compounds of particular inter- 
est include the mixed U-Th oxides and nitric acid solutions of these 
materials and their fission products. The long-term biological effects 
of inhaled fuels, 232U, 23313, and process solutions will be deter- 
mined and compared with ongoing studies in rats exposed to transur- 
anic elements. 
Keywords: thorium isotopes; toxicity; breeder reactors; uranium 232; 
uranium 233; reprocessing; biological effects; nitric acid; rats. 

106465 National Environmental Research Park - Ecology Studies. 
Rickard, W.H. (Battelle Pacific Northwest Lab., P.O. Box 999, 
Richland, WA, 99352). Project number: 001261. Contract: EY-76-C- 
06-1830. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$75,000. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

This project provides for the operation of the Arid Lands 
Ecology Reserve as a functional but separate entity of the Hanford 
National Environmental Research Park. It also provides for the 
promotion and use of the Hanford NERP by the scientific communi- 
ty in general. Another important use of the NERP is for the long- 
term monitoring of ecological systems likely to be impacted by 
developing energy technolgies. 
Keywords: terrestrial ecosystems; aquatic ecosystems; hanford reser- 
vation; monitoring. 

106466 Transuranic Weathering in Plants. Schreckhise, R.G. 
(Battelle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 
99352). Project number: 001329. Contract: EY-76-C-06-1830. Support- 
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ed by: Department of Energy, Washington, DC (USA). Of f i z  of 
Health and Environmental Research. Funding: DOE-$130,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The effect of time (weathering, aging, and associated'bid~o~i- 
cal processes in soil) on the change in availability of transuranium 
elements to be taken up by plants from soil is studied. Range plants, 
which provide forage for l~vestock and important wildlife species, 
and crop plants are fundamental links in various food chains. This 
study provides valuable information on the effects of weathering and 
aging on the uptake of transuranics by'plants from soil. Range and 
crop plants are grown in a realistic field environment in which the 
soil is exposed to the yearly cycle of wetting, drying, freezing, 
thawing, and associated microbial processes. The contaminated soil 
is contained in small weighing lysimeters which allows the measure- 
ment of various ecophysiological parameters and facilitates observa- 
tions to be continued over a 20-yr period. 
Keywords: transuranium elements; weathering; plants; radionuclide 
kinetics; age dependence; time dependence; radionuclide migration; 
uptake; microorganisms. 

106467 Bioavailability of Energy Effluents on Coastal Ecosystems. 
Gibson, C.I. (Battelle Pacific Northwest Labs., P.O. Box 999, Rich- 
land, WA, 99352). Project number: 001332. Contract: EY-76-C-06- 

'1830. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$380,000. 
Related energy source: Coal(30); oil and gas(40); oil shale(30) R and 
D categories: Environmental effects assessment. 

Research has shown that the quantity of ionic copper is 
correlated to biological uptake and toxicity, and that natural sea 
water has a limited capability to complex ionic copper and make it 
biologically unavailable and nontoxic. The natural complexing ca- 
pacity is approximately 15 to 20 mu gA, and the addition of organic 
compounds such as tris, cysteine, glycine, sodium citrate and histo- 
dine will increase the complexing capacity. Other studies are investi- 
gating the role sediments play in removing or contributing to the 
biologically active pool of contaminants. Our research has shown 
that the metal is available to organisms that feed on sediments, but 
not available to organisms that feed from the water column. The 
current investigations are looking at chemical and physical factors 
affecting the availability of the sediment-bound contaminants and the 
role microbes play in mediating the distribution of metals between 
bioavailable and nonbioavailable forms. 
Keywords: aquatic ecosystems; biological accumulation; water pollu- 
tion; copper; metals; seawater; decontamination; complexes; toxicity; 
organic compounds. 

106468 Inhaled Transuranics in Rodents. Sanders, C.L. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 001406. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$525,000. 
Related energy source: nuclear fission(75); nuclear fusion(25) R and D 
categories: Biological effects of pollutants in experimental systems. 

Inhalation exposure constitutes the most likely route of en- 
trance of transuranics into the body following release of transuranic 
compounds. Lung cancer is the most likely consequence of that 
exposure. The purpose of this project is to examine in small mam- 
mals, the fate, effects and pathogenesis in the lung and elsewhere 
following inhalation of transuranic compounds. This project should 
provide data required for hazard evaluation and establishment of 
permissible exposure limits to man for inhaled transuranics, particu- 
larly with respect to radiation dose and dose-distribution. 
Keywords: transuranium elements; inhalation; rats; toxicity; lungs; 
pathological changes; man; maximum permissible dose. 

106469 Inhaled Plutonium Nitrate in Dogs. Dagle, G.E. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 001407. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Kesearch. Funding: DOE-$390,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

T o  determine the carcinogenicity of inhaled soluble plutoni- 
um as compared to insoluble plutonium beagle dogs will be exposed 
to 238Pu(N03)4 and 239Pu(N03)4 aerosols in a dose-effect relation- 
ship experiment. Three hundred dogs will be held for lifespan 
observation; 80 dogs will be periodically sacrificed to obtain infor- 
mation on deposition, translocation and excretion of inhaled plutoni- 
um nitrate, and on the pathogenesis of dose-related effects. 
Keywords: plutonium 239; inhalation; solubility; beagles; lungs; pluto- 
nium nitrates; toxicity; pathological changes. 

106470 Aerosol and Analytical Technology. Cannon, W.C. (Bat- 
. telle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 

Project number: 001408. Contract: EY-76-(2-06-1830. Supported by: 
Departinent of Energy, Washington, DC (USA). Office of Health 
and Environ,$e'ntal Restarch. Funding: DOE-$150,000. 

Related energy source: nuclear fission(100) R and D categories: Bio- 
- Ioh@al effects of pollutants in experimental systems. ; ' ; , ., .I This project is concerned with improvginent of aerosol';xpo- 

sure techniques for nuclear power source materials, incIding gen- 
eration and characterization of inhalation atmospheres, relat~on of 
aerosol properties to respiratory deposition and clearance, and accu- 

. . racy of aerosol exposure dose control. It also seeks to improve the <. 
radiochemical analysis procedures and sample analysis and handling 
techniques, including improvement of sample management and qual- 
ity control to reduce sample backlog and storage problems, to 
reduce the cost of low-level Pu analysis, to improve the,sensitivity of 
the Pu analysis procedures, and to develop new techniques for low- 
level assay of radioisotopes. 
Keywords: radioactive aerosols; inhalation; aerosol'generators; radio- 
chemical analysis; plutonium; cost; sensitivity; lung clearance; respi- 
ratory system; exposure chambers; deposition; sensitivity. 

106471 Modifying Radionuclide Effects. Mahlum, D.D. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 001410. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$105,000. 
Related energy source: nuclear fission(100) R'and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Potentially important factors studied in this project include 
the effect of pregnancy and lactation, iron deficiency, alcohol inges- 
tion, and protein deficiency. In addition, a study of the relationships 
between the size of the exposed area and the effects of beta- 
irradiation on the skin of miniature swine is being continued under 
this project. 
Keywords: radiosensitivity effects; iron compounds; nutritional defi- 
ciency; alcoliols; ingestion; proteins; pregnancy; beta particles; skin; 
radioserffitivity; swine; lactation; radioisotopes. 

106472 cut- elated Studies of Radionuclide Toxicity. Sullivan, 
M.F. (Battelle Pacific Northwest Labs., P.O. Box 999, Richland, 
WA, 99352). Project number: 001411. Contract: EY-76-C-06-1830. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$255,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is concerned with the behavior of radioactive 
materials of importance in the nuclear industry that may be ingested 
as a consequence of a reactor accident or of unavoidable occupation- 
al exposure or after release to the environment and incorporation 
into the food chain. Current emphasis is directed toward evaluating 
hazards from ingested actinides as a function of animal age, animal 
species, or.chemicophysical state of the radionuclide. This includes 
information on the disposition of nuclides that are ingested as partic- 
ulates of various sizes or in combination with animal or plant tissue 
in which they become incorporated. 
Keywords: radionuclide kinetics; toxicity; actinides; food chains; radi- 
onuclide migration; animals; plants; ingestion. 

106473 Analytical Techniques for Measurement of 99-Tc in Envi- 
ronmental Samples. Kaye, J.H. (Battelle Pacific Northwest Lab., 
P.O. Box 999, Richland, WA, 99352). Project number: 001428. Con- 
tract: EY-76-C-06-1830. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$65,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

The objective of this project is to develop a mass spectrome- 
tric technique for high sensitivity analyses of Tc-99 in environmental 
and other materials. The measurement sensitivity to be attained is to 
be more than 100 times greater than that available with existing 
analytical techniques. Such sensitivity is required for performance of 
programmed environmental studies of Tc-99. The analytical ap- 
proach to be employed involves, first, the addition of a known 
amount of Tc-97 tracer to the sample. Then a radiochemical separa- 
tion and purification of the Tc-97 and the unknown quantity of Tc- 
99 is made. The resulting solution is loaded onto a mass spectrometer 
filament and the ratio of Tc-97/Tc-99 is determined. Since the 
amount of Tc-97 which was added is known, the absolute amount of 
Tc-99 present in the sample can be calculated directly from the 
measured isotopic ratio. 
Keywords: technetium 99; measuring methods; environment; mass 
spectrometers; specifications; technetium 97; contamination; moni- 
toring; ecosystems; radioactive effluents; radionuclide migration; ra- 
diation detectors; mass spectroscopy. 
i 
106474 Inhaled Plutonium Oxide in Dogs. Park, J.F. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Projeci number: 001460. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$850,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 



DEPARTMENTOF ENERGY 345 

This' project is concerned with:.m long-term experiments to mals; biological models; aerosols; carcinogenesis; lungs; pathological 
determine the lifespan dose-effect relationships of inhaled 239Pu02 changes; toxicity: synergism: etiology. - - - .  - - . -- 
in beagles; (2) long-term experiments to deterhine the life-span dose- 
effect relatonship of inhaled 238Pu02 in beagles; (3) continuing 106478 Effects of Pollutant Metals. Ragan, H.A. (Battelle Pacific 
studies or. the late effects of inhaled 238Pu02 in beagles; (4) continu- Northwest Labs., P.0. Box 999, Richland, WAS 99352). Project 
ing studies on the late effects of single large 238Pu02 microspheres number: 001979. Contract: EY-76-C-06-1830. Supported by: Depart- 
in the lungs of beagles; (5) continuing studies on the late effects of ment of Energy, Washington, DC (USA). Clffice of Health and 
inhaled large 238Pu02 microspheres in beagles; and (6) shorter-term Environmental Research. Funding: D~~-$N35,000.  
experiments in beagles to study the retention and translocation of Related energy source: Coal(80); nuclear fissioc(20) R and D catego- 
trans~lutonium elements. such as 241Am02 and 2 4 4 0 2 .  that are . ries: Biological effects of pollutants in experimental systems. 
prominent components of nuclear fuels. 
Keywords: plutonium 239; inhalation; plutonium oxides; plutonium 
238; americium 241; curium 244; life span; dose-response relation- 
ships; delayed radiation effects; acute irradiation; radionuclide kinet- 
ics; radionuclide migration. 

106475 Fetal and Juvenile Radiotoxicity. Sikov, M.R. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 001461. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$330,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Many of the biological parameters used to calculate permissi- 
ble levels of exposure of adults to radioactive materials are inappro- 
priate for the rapidly growing infant or child or for the pregnant 
female. These differences, when considered in conjunction with the 
greater intrinsic radiosensitivity of the immature organism, empha- 
size the need for more detailed information on the metabolism and 
toxicity of radionuclides in the prenatal and juvenile mammal. The 
aim of this project has, therefore, been to obtain the information 
needed to establish appropriate exposure limits for the radionuclides 
of the greatest potential hazard to these age groups. 
Keywords: adults; radiation doses; maximum permissible dose; in- 
fants; pregnancy; plutonium 239; americium 241; fetuses; radionu- 
clide kinetics. 

Nutritional deficiencies are common in both industrialized 
and underdeveloped countries. Heavy metal pollutants from energy 
conversion sources are known to be detrimental to the hematopoietic 
and immune systems, and some are carcinogenic. This project will 
examine the interactions of specific nutritional deficiencies and 
heavy metal exposures with particular emphasis on gastrointestinal 
absorption of the metals and subsequent effect on the hematopoietic 
and immune system. 
Keywords: metals; nutritional deficiency; blood formation; immunity; 
carcinogenesis; metabolism; toxicity. 

106479 Toxicology of Plutonium--Sodium. Hackett, P. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 001981. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$250,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project seeks to: (1) devise methodology for the continu- 
ous generation of condensation aerosols from vaporization of 
LMFBR-type fuels; (2) devise methods for producing mixed aerosols 
of fuel and sodium under several conditions, including passage of the 
fuel aerosols through sodium vapor; (3) determine the physicochemi- 
cal characteristics of the aerosols prepared; (4) determine the bio- 
logical characteristics of such aerosols; and (5) (if results are favora- 
ble) evaluate the biological effects of mixed fuel-sodium aerosols 
prepared under differingconditions. 

106476 Trace Analysis by Laser Techniques. Buschaw, B.A. (Bat- Kevwords: olutonium: sodium: toxicitv: lmfbr tvoe reactors: environ- 
telle Pacific Northwest Laboratory, P.O. BOX 999, Richland, WA, mental imdacts; biol&ica] ae&ols; air &lution. ' 
99352). Project number: 001617. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 106480 Toxicology of Inhaled Acid Aerosols. Ballou, J.E. (Bat- 
Health and Environmental Research. Funding: DOE-$185,000. telle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Related energy source: Coal(30); oil shale(j0); nuclear fission(20); Project number: 001988. Contract: EY-76-C-06-1830. Supported by: 
nuclear fusionl20) R and D cateeories: Pollutant measurements tech- Department of Energy, Washington. D C  (USA). Office of Health .- r " 
nology. 

This study is aimed at developing laser techniques for the 
detection of very low levels of pollutants on either a real-time basis 
or with minimum sample preparation. The objective of this program 
will be to develop techniques by which many species of pollutants 
may be detected at concentrations which are orders of magnitude 
below those achieved by conventional means. Where possible, real- 
time detection will be achieved for non-nuclear and nuclear pollut- 
ants. The program will take advantage of several properties of dye 
lasers to allow real-time analysis of low level trace constituents. 
Species which have excited electron transition states in the near 
ultraviolet are viable candidates for this technique. Following excita- 
tion, the species of interest will be detected either by fluorescent 
emission or by ion pair detection following further excitation to the 
ionization level. Since the narrow band widths of dye lasers allow 
selective excitation of a given species without interference from 
neighboring atoms or molecules, sample preparation is generally 
limited. 
Keywords: dye lasers; trace amounts; air pollution; laser spectros- 
copy; monitoring; chemical analysis. 

106477 Inhalation Hazards to Coal Miners (Coal Dust and Diesel 
Engine Exhaust). Kariagenes, M.T. (Battelle Pacific Northwest Lab., 
P.O. Box 999, Richland, WA, 99352). Project number: 001975. Con- 
tract: EY-76-C-06-1830. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$90,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objectives of this project are to study the biological 
behavior and effects of present and anticipated coal mine air con- 
taminants, with particular emphasis on the mechanisms of develop- 
ment of the chronic respiratory disease, coal workers pneumoconio- 
sis (CWP), and to evaluate the degree of hazard associated with 
possible extensive use of diesel engines in coal mines as they are 
currently used in hard-rock (non-gaseous) mines. This research will 
correlate results from air sampling in working coal mines, together 
with experience in characterization of complex organic gas-aerosol 
atmospheres from combustion engine exhausts, with observed bio- 
logical changes in large and small experimental animal models devel- 
oped for study of human respiratory diseases. 
Keywords: coal mines; indoor air pollution; dusts; diesel engines; 
exhaust gases; chronic exposure; inhalation; coal miners; biological 
effects; pneumoconioses; health hazard?; sampling; laboratory ani- 

and Environmental ~ i i e a r c h .  ~u;;ding: DOE-$90,'000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

This project will investigate the long-term biological effects 
in rats following inhalation of inorganic acid aerosols generated from 
solutions of nitric acid, sulfuric acid, and hydrochloric acid. Studies 
include both single and multiple exposures to acid concentrations 
ranging from the threshold limit value (TLV) to higher levels 
approximating the maximum dose tolerated in repeated exposures 
under our conditions. 
Keywords: toxicity; aerosols; rats; inorganic compounds; nitric acid; 
sulfuric acid; hydrochloric acid; inhalation; air pollution; biological 
effects. 

106481 Analogs for Transuranic Environmental Chemistry. 
Weimer, W.C. (Battelle Pacific Northwest Labs., P.O. Box 999, 
Richland, WA, 99352). Project number: 002004. Contract: EY-76-C- 
06-1830. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$75,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

Satisfactory data on the long-term effects of biogeochemical 
weathering processes on the biological availability of transuranium 
elements is presently not available. This program addresses this 
problem by using naturally occurring elements which behave simi- 
larly to the transuranic elements and which have been subjected to 
long-term weathering processes. Concentration ratios for analog 
elements will be measured from the weathered portions of soils into 
plants, and these concentration ratios will be compared to corre- 
sponding transuranium elements. Extrapolation of these data will 
allow us to make estimates of the eventual steady-state equilibrium in 
the environment for. soil-to-plant concentrations of transuranic ele- 
ments. Plant lysimeters will be spiked with chemical forms of Nd, 
241-Am, and 244-Cm to compare the soil-to-plant concentration 
ratios for these elements. Short-term laboratory experiments will be 
performed using the nitrate form of these isotopes with soils having a 
significant organic matter content. These studies will allow a deter- 
mination of the distribution coefficients of these elements in soil-- 
Ca(N03)2 systems as a function of equilibrium time and soil pretreat- 
ment. Chemical extraction methods will be developed to determine 
the maximum and minimum extractible concentrations of the analogs 
in order to define the upper and lower concentration limits of the 
pool of potentially mobile species. These techniques will be applied 
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to representative soils and associated crops for the determination of cles; retorting; chemical effluents; oil shale processin plants; oil 
the transfer coefficients of the analoe elements. sand orocessinp. dants: oil sands; bitumens; chemical anafysis. 
Keywords: transuranium elements: neodymium; americium 241; 
curium 244, plutonium isotopes; environmental exposure pathway; 
radioecological concentration; soils; terrestrial ecosystems; radionu- 
clide migration; plants; radionuclide kinetics. 

106482 Quantitative Aspects of Transuranic Field Studies. Gil- 
bert, R.O. (~attelle Pacific Northwest Lab., P.O. Box 999, Richland, 
WA, 99352). Project number: 002011. Contract: EY-76-C-06-1830. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$82,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective of this project is to provide quantitative and 
statistical support and methodology for.the design and analysis of 
plutonium and other transuranic ecosystem and field studies. Empha- 
sis is being directed toward the evaluation or development of meth- 
ods for sampling and statistical analyses designed to identify and deal 
with the very high va,riability present in plutonium and other tran- 
suranic concentrations in environmental samples. The design prob- 
lem is being considered in terms of the rather different objectives 
'that may be considered in planning field studies, such as the move- 
ment and dynamics of plutonium within between ecosystem compo- 
nents and the estimation of amounts and concentrations in these 
components and, more generally, sampling to assess the need for 

I ' clean up or to evaluate hazards. 
Keywords: plutonium; transuranium elements; radiation monitoring; 
environment; ecosystems; radionuclide migration; radioactivity; en- 
vironmental materials; sampling; risk assessment; statistics; radioeco- 
logical concentration. 

106483 Chemical Reaction Kinetics of Combustion Products. 
Smith, R.D. (Battelle Pacific Northwest Lab., P.O. Box 999, Rich- 
land, WA, 99352). Project number: 002123. Contract: EX-76-C-06- 
1830. Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$175,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The goal of this program is to provide a model whereby the 
chemical and physical forms of flue gas emissions can be predicted 
from the given input of coal compos~tion, combustion temperature, 
flue gas temperature, pressure profiles, precipitation devices and 
stack conditions. The scope of the model is limited to the physical 
and chemical transformations which occur from the instance of 
combustion in the firebox to a point in the plume where chemical 
and physical transformations of the aerosols are no longer dominated 
by plume conditions. Physical and chemical measurements will be 
made of flyash, char and volatile combustion products in the labora- 
tory and at plant sites for empirical parameter definition within a 
developing physical model. These data will be compared with model 
calculations. The initial theoretical model will be developed for a 
specific 600 MW coal-fired power plant. 
Keywords: combustion products; flue gas; fossil-fuel power plants; fly 
ash; chars; combustion kinetics; aerosols; chemical reactions. 

106484 Oil Shale and Tar Sand Effluent Characterization. 
Fruchter, J.S. (Battelle Pacific Northwest Lab., P.O. Box 999, 
Richland, WA, 99352). Project number: 002126. Contract: EY-76-C- 
06-1830. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE-$280,000. 
Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. 

This study will identify potential pollutants'which may reach 
the environment as a result of emissions from oil shale and tar sand 
retorting operations. Such a study is necessary at the present time 
.because of currently vigorous interest in oil shale and tar sand 
technology being shown by both private and government sectors. 
Effluents from both above-ground and in situ processes will he 
characterized for a wide spectrum of inorganic, metallorganic and 
organic compounds and species. A wide variety of analytical meth- 
ods including gas chromatography-mass spectroscopy, neutron acti- 
vation, x-ray fluorescence, high pressure liquid chromatography, 
atomic absorption and plasma DC-emission spectroscopy will be 
used for the characterization measurements. Effluents to be charac- 
terized will include raw oil shale, spent shale, crude shale oil, various 
shale oil boiling fractions, upgraded shale oil, process water, off- 
gases, as well as tar sand and crude oil from the sand. Priority will be 
given to those processes which show promise of early commercial- 
ization. On analysis, priority will be given to compounds of elements 
known or suspected as being carcinogenic, toxic or otherwise harm- 
ful. A list of such compounds and elements to be looked for will be 
formulated.and reported as part of the project. Source term calcula- 
tions"wil1 be made for each process. 
Keywords: oil shales; oil sands; in-situ retorting; spent shales; shale 
oil; shale oil fractions; waste water; elements; lead; mercury; parti- 

106485 Restoration of Suiface-Mined Lands in Arid Regions. 
Sauer, R.H. (Battelle Pacific Northwest Lab., P.O. Box 999, Rich- 
land, WA, 99352). Project number: 002147. Contract: EY-76-C-06- 
1830. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$207,000. 
Related energy source: Coal(100) R and D categories: Ecologic@ 
effects of pollutants or physical disturbances. 

The objective is to demonstrate the use of unmodified spoil 
banks to direct precipitation to a strip of topsoil between the spoil 
banks to increase the effectiveness of natural precipitation so the 
relatively high value agricultural crops can be cultivated without 
irrigation. It will be demonstrated that a combination of surface 
treatment, unmodified spoil bank shape and crop species can survive 
and be productive without irrigation in arid areas. Artificial spoil 
banks or mounds have been constructed on the Hanford Reservation 
in one of the driest areas of the U.S. Four mounds of native 
alluvium, each 100 m long by 5 m high by 20 m wide are oriented 
perpendicular to the strongest winds (SW) and,four similar mounds, 
100 m away, are oriented parallel to these winds, forming six valleys. 
Each valley will be instrumented for precipitation, wind, soil and air 
temperature, and soil water content, and planted with relatively 
valuable and drought-resistant crops such as winter wheat, crested 
wheatgrass, grapes, and ponderosa pine. These crops require irriga- 
tion for survival here. Runoff and surface stability of the mound 
slopes will be modified with various treatments such as rubbersheet- , 

ing and paraffin. A seventh area away from the mounds will be 
similarly instrumented and planted. Plant survival and production 
will be correlated with microenvironment and surface treatment. 
Keywords: coal mining; surface mining; land reclamation; arid lands; , 

spoil banks; revegetation; agriculture; water resources; management. 

106486 Oil Shale and Tar Sand Materials. Fruchter, J.S. (Battelle 
Pacific Northwest Lab., P.O. Box 999, Richland, WA, 99352). 
Project number: 002278. Contract: EY-76-C-061830. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$100,000. 
Related energy source: oil shale(100) R and D categories: Pollutint 
characterization and analysis. 

This program will prepare and document oil shale and tar , 
sand materials to be used for health effects and environmental 
exposure studies. This material will also be used for analytical 8 

prbcedure development studies. It will provide uniform and well 
characterized samoles for all workers in ERDA laboratories as well i, 
as outside laboratdries working in analysis and health environmental '. 

effects studies. The quality and reliability of results will be improved 
because they will be obtained on known and homogeneous samples. 
All such results will be directly comparable. Research materials to .I 
be collected and prepared will include oil shale and specific fractions : 

thereof, spent oil shale, crude'shale oil, upgraded shale oil, tar sand '. 
and crude oil from tar sand. The samples will be suitably prepared, 
stabilized and characterized for a broad spectrum of inorganic, 
metallorganic and organic species and compounds. A number of 
analytical techniques will be used for the characterization including 
gas chromatography--mass spectrometry, high pressure chromato- 
graphy, fluorospectrometry, neutron activation, X-ray fluorescence 
and specific ion electrodes. 
Keywords: oil shales; oil sands; health hazards; environmental effects; 
sample preparation; shale oil; spent shales; chemical analysis; petro- 
leum. 

106487 West Coastal Zone Coordination. Templeton, W.L. (Bat- 
telle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 002547. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office'of Health 
and Environmental Research. Funding: DOE-$30,000. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

Energy related programs currently sponsored by the Division 
of Biomedical and Environmental Research are diverse in disciplines 
and objectives and.are being conducted independently. Under the 
new charter responsibilities and objectives of DOE, it is essential 
that the programs of these diverse contractors become focused on 
DOE'S programmatic marine science issues and needs. DBER has 
appointed four coordinators to cover three major geographical 
areas. This proposal provides for coordination of the Pacific Coast 
reglon. 
Keywords: pacific ocean; oceanography; research programs; data 
compilation; recommendations. 

106488 Environmental Pollutant Characterization by Direct Inlet 
Mass Spectrometry. Lagergren, C.R. (Battelle Pacific Northwest 
Lab., P.O. Box 999, Richland, WA, 99352). Project number: 002324. 
Contract: EY-76-C-06-1830. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$75,000. 
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. Related energy source: Coal(8O); geothermal(20) R and D categories: 
Pollutant measurements technology. 

.A new analytical technique (based on direct-inlet mass spec- 
troscopy) for air sampling and real-time detection, characterization, 
and monitoring of airborne particulate pollutants is being developed. 
Keywords. aerosol monitoring; particles; air pollution monitors; mass 
spectroscopy; sampling; design; aerosols. 

106489 Toxicology of Sodium and Lithium. Busch, R. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 0027 18. Contract: EY-76-C-06-1830. Supported by: 
Drpartnlent of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$95,000. 
Related e n e e  source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project will obtain data necessary for establishing emer- 
gency standards for sodium-release accidents. It will involve the 
conceptualization, design, and fabrication of an aerosol generation 
system and an exposure system for rodents; and the whole-body 
exposure of adult and immature rats to different concentrations of 
appropriate aerosols, probably for periods up to 2 hours. The acute 
response will be determined for the eyes, skin, and pulmonary and 
gastrointestinal systems. Additional experiments will be designed on 
the basis of the data obtained in the initial phase of the study. 
Keywords: sodium; lithium; toxicity; emergency plans; air pollution; 
rats; reactor accidents; aerosol generators; design. 

106490 Biological Effects of Magnetic Fields. Mahlum, D.D. 
(Battelle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 
99352). Project number: 002720. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, D C  (USA). Oftice of 
Health and Environmental Research. Funding: DOE-$290,000. 
Related energy source: nuclear fusion(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The development of magnetic fusion power sources will 
undoubtedly result in the occupational exposure of personnel to 
magnetic fields of varying strengths and geometries. These proposed 
studies will investigate the biological effects of magnetic fields, using 
several experimental systems, involving studies of mammalian devel- 
opmental effects, developmental effects in the trout, cellular growth 
and transformation, genetic effects, neurophysiologic effects and 
mechanistic studies using synthetic membranes. 
Keywords: magnetic fields; biological effects; trout; growth; neurol- 
ogy; physiology; behavior; membrane transport; cell cultures; animal 
cells. 

106491 Cigarette Smoke and Plutonium. Filipi, R.E. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 002300. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$200,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is concerned with experiments to evaluate 
whether cigarette smokers are at a greater risk than nonsokers to 
potential health effects of inhaled plutonium. Because a large frac- 
tion of the population are cigarette smokers, a synergistic effect of 
plutonium and cigarette smoke could influence estimates of the 
health risk of plutonium and other transuranics released to the 
equipment and should be considered in establishing occupational and 
nonoccupational exposure standards. This project will be directed at 
determining: (1) the influence of cigarette smoking on distribution 
and retention of inhaled plutonium in the bronchial and bronchiolar- 
alveolar regions of the lungs; and (2) the influence of cigarette 
smoking on plutonium toxicity. The results of initial studies with rats 
will determine the need for studies with larger animals such as dogs. 
Keywords: tobacco smokes; human populations; plutonium; syner- 
gism; radionuclide kinetics; toxicity; retention; rats; dogs. 

106492 Beryllium/Lithium Effects on Aquatic Organ. Emery, 
R.M. (Battelle Pacific Northwest Lab., P.O. Box 999, Richland, 
WA, 99352). Project number: 00231 1. Contract: EY-76-C-06-1830. 
Supported by: Department of Energy, Washington, D C  (USA). 
Oftice of Health and Environmental Research. Funding: DOE- 
$130,000. 
Related energy source: nuclear fusion(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The purpose of this study is to add resolution to the conceptu- 
al understanding of the ecological significance of lithium and berylli- 
um compounds. This task will be approached using >cute and 
chronic toxiciy methodologies to assess effects on specific organisms, 
snd also using experimental stream techniques to evaluate the re- 
#ponse of aquatic communities to lithium and beryllium compounds. 
Ihe eventual results of this work are expected to take the form of a 

mathematical model that may be used for impact and predictive 
assessment. 
Keywords: lithium compounds; beryllium compounds; acute expo- 
sure; chronic exposure; aquatic organisms; toxicity; biological ef- 

fects, aquatic ecosystems; environmental impacts; mathematical 
models; water pollution. 

106493 Long-Range Tracer ~evelopment and Testing. Barr, S. 
(Los Alamos Scientific Lab., Chemistry-Nuclear Chemistry Group 
11, Los Alamos, NM, 87545). Project number: 002558. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmen@l Research. Funding: DOE-$200,000. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); nuclear 
fission(25) R and D categories: Environmental transport and conver- 
sion of pollutants. 

This project is being conducted to demonstrate the feasibility 
and application of heavy methane (13-CD4 and 12-CD4) as long 
range atmospheric tracers. This objective will be met by releasing 
small amounts of tracer, collecting whole air samples at predeter- 
mined distances downwind, analyzing these samples for the tracer, ' 

evaluating the transport and diffusion factors involved in the experi- 
ments and correlating them with observed and modeled meteoro- 
logical trajectories. Two  intermediate range (approximately 100 
kilometers) and one long range (approximately 2000 kilometers) 
tracer experiments have been conducted. Short range (few kilome- 
ters) experiments are being designed to provide an opportunity for 
refinements of analytical and sampling procedures. A tandem two- 
stage gas mass spectrometer is being built which will provide a 
tracer sensitivity of approximately 1 part in lO/sup 17 to 18/ of air. 
Keywords: air pollution; environmental 'transport; earth atmosphere; , 
diffusion; tracer techniques; methane; deuterium compounds; carbon 
12; carbon 13; mathematical models. 

106494 Synfuel Carcinogenesis Assay. Mahlum, D.D. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 002710. Contract: EY-76-C-06-1830. Supported by: , 
Department of Energy, Washington, D C  (USA). Office of Health , 
and Environmental Research. Funding: DOE-$320,000. 
Related energy source: Coal(70); oil and gas(l5); oil shale(l5) R and 
D categories: Biological effects of ollutants in experimental systems. 

A broad-based multidiscipEnary toxicological evaluation of 
materials from the SRC process streams of the Fort Lewis Pilot 
Plant is described. The study evaluates short and long term routine 
toxicological tests and in-depth delayed toxicity to respiratory, skin 
and other systems at risk from worker exposure. The approach uses 
a battery of short-team cellular bioassays coupled with animal vali- 
dation. Present emphasis is on toxicity and carcinogenicity of prod- 
ucts and by-products which are found to contain mutagenic and 
potentially carcinogenic chemicals. The class of chemical agents 
responsible have been identified and possible waystto remove or 
reduce the activities proposed. 
Keywords: synthetic fuels; carcinogenesis; bioassay; toxicity; animal 
cells; respiratory system; skin; chemical effluents; solvent-refined 
coal; src process; coal; health hazards. 

106495 Marine Sciences: Ship Time. Templeton, W.L. (Battelle 
Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). ' 

Project number: 002734. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy. Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$35,000. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Ship time funding to support research projects involved in 
efforts of energy related pollutants on west coast marine coastal 
ecosystems is described. The projects involved are marine chemistry 
of energy related pollutants, bioavailability of energy effluent materi- 4 

als in coastal ecosystems; fate and effects petroleum hydrocarbons in 
marine ecosystems; and in-situ pollutant measurements. In FY 81 
these funds will be directly allocated to the NW Program. 
Keywords: coastal waters; monitoring; water chemistry; water pollu- 
tion; baseline ecology; chemical effluents; biological effects; aquatic 
ecosystems; biological models; ships; economics. 

106496 Magnetic Field Dosimeter Development. Lemon, D.R. , 
(Battelle Pacific Northwest Lab., P.O. Box 999, Richland, WA, 
99352). Project number: 002747. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$60,000. 
Related energy source: Coal(50); nuclear fusion(50) R and D catego- 
ries: Polliitant measurements technology. 

High intensity magnetic fields may affect living organisms 
that are exposed to them. As increasing numbers of researchers work 
with high-field laboratory magnets, symptoms of ill effects may + 

show up or be claimed. In order to examine correlation between 
magnetic .field exposure and specific biological effects, dosimeters 
for personnel need to be developed. The purpose of the project is to . 
develop working prototype dosimeters: one type will measure maxi- 
mum field intensity, the other will measure kilogauss-hour of expo- . 
sure. This will be accomplished in four phases: (1) literaturetsurvey 
of those physical effects of magnetic fields potentially utilizable for 
measuring the magnetic field exposure of personnel; (2) formulation,. 
of dosimeter concepts for two measures of magnetic field exposure-- 
maximum field intensity and kilogauss-hours of exposure; (3) prelimi- 



nary tests of the physical effects selected as measures of dose with 
available laboratory magnets; and (4) design, testing, selection and 
refinement of dosimeter concepts. 
Keywords: magnetic fields; data compilation; electromagnetic radi- 
ation; biological effects; dosemeters; personnel dosimetry; design; 
testing. 

106497 Ecological Monitoring of Long-Term Effects. Hinds, W.T. 
(Battelle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 
99352). Project number: 003009. Contract: EY-76-C-06-1830. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$125,000. 
Related energy source: Cdal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); geothermal(20) R and D categories: Pollutant measure- 
ments technology. 

The key research objectives are: (1) establish guidelines for 
short- and long-term investigations; (2) provide a sampling protocol 
to measure slowly paced changes in biological production and/or 
species composition; (3) determine background levels of natural and 
exotic elements and compounds in soils, sediments and biota; and (4) 
provide a long-term record for relating changes in biota (individuals, 
species, or populations) to release or accumulation of chemicals. 
Keywords: environment; monitoring; quality control; recommenda- 
tions; sampling; optimization; terrestrial ecosystems; biological 
models. 

106498 Effects of Chronic 'Exposure to Inhaled Radionuclides. 
Lundgren, D.L. (Lovelace Inhalation Toxicology Research Insti- 
tute, P.O. Box 5890, Albuquerque, NM, 87115). Project number: 
000477. Contract: EY-76-C-04-1013. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$360,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects.of ollutants in experimental systems. 

Studies o f  the effect of repeated inhalation exposure, also 
designed to simulate chronic inhalation exposures, are in progress to 
assess effects on radiation dose pattern and the resulting biological 
effects. An apparent increase in the long-term retention of 137Cs 
labeled fused aluminoslicate particles has been observed in beagle 
dogs exposed weekly for up to 40 weeks compared with dogs 
exposed once. Beagle dogs, mice and Syrian hamsters have been 
repeatedly exposed to 144Ce in relatively insoluble forms. The only 
biological effect observed in the dogs to date (about 3 years) has 
been a lymphopenia. Significant increases in the incidence of pul- 
monary tumors and decrease in life span have been observed in mice 
and Syrian hamsters repeatedly exposed to 144Ce02 compared with 
those exposed once. Syrian hamsters appear to be more resistant to 
the biological effects of repeated exposure than mice. Similar studies 
are in progress in SPF rats. Mice and Syrian hamsters have been 
repeatedly exposed to inhalation to 239Pu02 resulting in significant- 
ly shortened survival. 
Keywords: radioisotopes; inhalation; chronic exposure; biological ra- 
diation effects; dogs; hamsters; mice; neoplasms; life span; cesium 
137; cerium 144; plutonium 239. 

106499 Dose-Response Relationships for Inhaled Beta-Emitting 
Radionuclides. Hahn, F.F. (Lovelace Inhalation Toxicology Re- 
search Institute, P.O. Box 5890, Albuquerque, NM, 87115). Project 
number: 001435. Contract: EY-76-C-04-1013. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Oflice of Health and 
Environmental Research. Funding: DOE-$500,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is directed to establishing dose-effect relation- 
ships for inhaled beta-emitting radionuclides. Animals have been 
exposed by inhalation to selected beta-emitting radionuclides with 
different physical parameters which result in different radiation dose 
patterns in the body. Animals are maintained for their life span to 
determine longevity and the types of diseases induced. Beagle dogs 
have been exposed once to graded levels of relatively soluble (90Sr- 
C12, 144Ce-C13, 91Y-C13, 137Cs-CI) and relatively insoluble forms 
(90Y, 91Y, 144Ce and 90Sr in fused aluminosilicate particles). Initial 
body burdens range from very high, which cause acute injury and 
early deaths, to low, which are equivalent to the maximal permissi- 
ble body burden for man. Dogs are exposed at 13 months of age 
except for one study of influence of age at exposure on biologic 
effects in which dogs 3 months or 8 to 10.5 years old are exposed to 
144Ce in fused aluminoslicate particles. Syrian hamsters, C57B1/6J 
mice and Balb/C mice have been exposed to aerosols of 144Ce-02 to 
determine the differences in species response to inhaled beta-emitting 
radionuclides. 
Keywords: beta decay radioisotopes; inhalation; biological radiation 
effects; life span; dogs; hamsters; strontium 90; cerium 144; yttrium 
90; yttrium 91; cesium 137; dose-response relationships; age depend- 
ence., 

106500 Project Da Vinci: Manned Scientific Balloon Expedition. 
Zak,,B.D. (Sandia Laboratories, Albuquerque, NM, 871 15). Project 
number: 001520. Contract: EY-76-C-04-0789. Supported by: Depart- 

ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$245,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

It is the primary objective of Project Da Vinci to provide 
information necessary to control the large-scale regional (50 to 1000 
km) and subcontinental scale air quality problems which the national 
shift to less desirable fossil fuels will entail. It is the approach of Da 
Vinci to make use of a judicious combination of aircraft and balloon- 
borne measurement systems to overcome recognized obstacles to 
understanding long range air pollution phenomena. Balloon technol- 
ogy will be employed in three ways, using much the same hardware, 
in collaborative experiments involving aircraft, ground-based, and 
remote sensing measurement systems as well: (1) Lagrangian Mea- 
surement Platform (LAMP) - a balloon payload instrumented for 
measuring all important air quality parameters which eliminates or 
alleviates 3 pf the 4 identified obstacles to understanding; (2) Proto- 
type Lagrangian Tracer (PLAT) - an automated lightly-instrument- 
ed payload':which addresses only one obstacle, uncertainty in air 
parcel trajectory; and (3) Skyhook - a slightly modified LAMP 
payload to be borne at the end of a cable by a helicopter for plume 
sampling to overcome a fourth obstacle to understanding, lack of 
knowledge of transformations occurring close-in to stacks. This 
technology will be applied in a collaborative program which syste- 
matical~ studies important types of conventional power-producing 
air pollution sources as well as unconventional sources under devel- 
opment by DOE. The end products of the program will be a long 
distance transport and transformation data base, and a verified quasi- 
Lagrangian long distance transport and transformation model, both 
of which will impact long distance effects control strategies to be 
implemented in the early to mid 1980's. The research and develop- 
ment proposed here is a high-leverage investment. The deleterious 
effects which are to be brought under control, and the control 
measures to be adopted both will cost the U.S. economy billions of 
dollars per year over the next decade. 
Keywords. balloons; remote sensing; aerial monitoring; .air pollution; 
air pollution monitors; cost; data acquisition. 

106501 Low Btu Gasifier Biological Characterization of Field 
Collected Effluents. Carpenter, R.L. (Lovelace Inhalation Toxicol- 
ogy Research Institute, P.O. Box 5890, Albuquerque, NM, 87115). 
Project number: 002676. Contract: EY-76-C-04-1013. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$140,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Low Btu coal gasification will see extensive use in the future 
as a method of combusting coal in a clean efficient manner. In this 
study, the process streams of the low Btu gasifier are being sampled 
to determine potential aerosol emissions. The initial approach to this 
sampling task involves the use of an extractive probe system which 
cools and dilutes the sample, permitting the use of laboratory sam- 
pling equipment which cannot withstand the extreme temperatures 
and pressures present in the process streams. Methods are under 
development to obtain aerosol and gas samples at process tempera- 
tures and pressures. Following method development aerosol samples 
will be obtained for chemical, physical; biological and toxicological 
characterization. Emphasis will be placed on characterizing potential 
organometallic and trace metal emissions. Deposition retention stud- 
ies in rodents using the material from gasifier streams will determine 
the lung burden build-up and removal rates of materials. In vitro 
dissolution studies will be correlated with dissolution rates in the 
lung. Analysis of the dissolved fraction of effluent samples as well as 
in vivo data will be used to determine dissolution kinetics for 
selected materials. These data will assist in selecting specific materi- 
als for more definitive health risk assessment studies. 
Keywords: coal gasification plants; low btu gas; health hazards; 
evaluation; aerosols; sampling; toxicity; organometallic compounds; 
elements; trace amounts; lungs; biological effects; gaseous wastes; 
environmental effects; in vitro; in vivo; hydrocarbons; chemical 
effluents; particles. 

106502 Fluidized Bed Combustor (FBO: Biological Characteriza- 
tion of Field Collected Effluents. Carpenter, R.L. (Lovelace Inhala- 
tion Toxicology Research Institute, P.O. Box 5890, Albuquerque, 
NM, 871 15). Project number: 002670. Contract: EY-76-C-04-1013. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$2 15.000. 
 elated-energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The combustion of coal in fluidized bed combustors (FBC) is 
one of the most promising technologies under development for the 
large scale use of coal as an energy source. In this study, the process 
streams of FBC are being sampled to determine potential aerosol 
emissions. The size selective samples obtained are being character- 
ized to determine their physical and chemical characteristics relative 
to their potential toxic properties and inhalation hazard to man and 
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to provide a basis for designing control strategies. Experimental 
animals are being exposed to aerosols of the material collected to 
determine pulmonary deposition and retention patterns. In vitro 
studies are being conducted to determine the relative' solubilities of 
materials to predict their long-term retention in the lung. The results 
from these studies will be utilized to select materials for further 
toxicological testing in cellular and animal systems. Sampling is 
being conducted under varied conditions of operations of the FBC 
and when several feedstocks are being burned. It is anticipated that 
these studies will be useful in determining optimal operating condi- 
tions and the control technologies necessary to minimize the hazard 
to man from this technology. 
Keywords: fluidized-bed combustion; chemical effluents; biological 
effects; health hazards; inhalation; air pollution; toxicity; man; lungs; 
particles. 

106503 Fluidized Bed Combustor (FBO: Early Damge Indicators 
for Inhaled Effluents. Henderson, R.F. (Lovelace Inhalation Toxicol- 
ogy Research Institute, P.O. Box 5890, Albuquerque, NM, 87115). 
Projert number: 002672. Contract: EY-76-C-04-1013. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$140,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The burning of coal in a fluidized bed combustor (FBC) is a 
promising technology under development for the increased utiliza- 
tion of coal. In this project relatively rapid and inexpensive in vitro 
and in vivo screening tests are being utilized to determine the 
relative toxicity of potential emuents from an FBC. Size selective 
aerosol samples collected from FBC and characterized as to their 
chemical and physical properties are being utilized. The rabbit 
alveolar macrophage test is being used to screen particulate materials 
for cytotoxicity and the Ames test is being used to screen materials 
for mutagenic potential. Both tests show differences in the response 
to fly ash collected at different points in the effluent stream. Other in 
vitro cellular tests are under development. In vivo tests such as 
enzymatic and cytological profiles in fluids from the lungs of ex- 
posed animals are being utilized to detect cellular damage in the 
Intact animal. Initial exposures of animals to Cd+ + and Cr+ + + 
showed good correlation between indicators of lung damage meas- 
ured in lavage fluid and morphological changes observed through 
histopahological examination. These screening studies will be uti- 
lized to select and reduce the number of materials on which more 
extensive toxicological testng is necessary. 
Keywords: fluidized-bed combustors; health hazards; coal; fly ash; 
rabbits; mutagens; cadmium; chromium; lungs; physiology; biologi- 
cal indicators; toxicity. 

106504 FBC: Kinetics of Lung Cells in Response to Inhaled Ef- 
fluents. Hackett, N.A. (Lovelace Inhalation Toxicology Research 
Institute, P.O. Box 5890, Albuquerque, NM, 871 15). Project number: 
002673. Contract: EY-76-C-04-1013. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$80,000. 
Related energy source: CoaI(100) R arid D categories: Biological 
effects of pollutants in experimental systems. 

Conventional coal burning power facilities emit effluents that 
produce acute lung disorders at high concentrations and minimal 
damage at lower concentrations. Fine particulates in thse emuents 
which serve as condensing surfaces for aerosols of volatile trace 
heavy metals and organics can carry these potentially hazardous 
agents into the deep lung. Biological indicator systems are needed 
for rapid in vivo screening of cytotoxicity, mutagenicity and car- 
cinogenicity. Cytokinetic techniques provide a sensitive indicator of 
lung cell damage as cellular proliferation as the primary means by 
which pulmonary injury is repaired. Autoradiographic methods indi- 
cate differential injury effects on various cell populations by evalua- 
tion of (1) increased cell renewal, (2) rate of cell replacement, and (3) 
duration of repair sequence following an acute inhalation exposure. 
Cytokinetic evaluation of cell proliferation will be applied during 
chronic exposures and will be used to determine possible synergistic 
action of mixtures of pollutants. Histochemical and cytochemical 
methods will enhance evaluation of cellular interaction mechanisms 
of damage and repair. Cell replacement will be correlated with 
physiologic and pathologic changes to assess the relationship be- 
tween cell division and development of specific pulmonary diseases. 
Keywords: fluidized-bed combustion; health hazards; chemical ef- 
fluents; inhalation; toxicity; metals; organic compounds; lungs; nitro- 
gen dioxide; air pollution; flue gas; fly ash. 

106505 FLIC: Influence of Inhaled Effluents on Pulmonary De- 
fense Mechanisms. Bice, D.E. (Lovelace Inhalation Toxicology Re- 
search Institute, P.O. Box 5890, Albuquerque, NM, 87115). Project 
number: 002674. Contract: EY-76-C-04-1013. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$75,000. 
Related energy source: CoaI(100) R and D categories: Biological 
kffects of pollutants in experimental systems. 

The use of FBC as a major energy source may result in the 
production of effluent materials which, if inhaled by workers or the 
general public, might result in adverse health effects. The products 
of primary concern are trace metals and hydrocarbons and other 
pollutants that may be associated with fine particle emissions. The 
degree to which these materials may pose a health hazard depends 
upon the functional integrity of various pulmonary defense mecha- 
nisms. Notable among these are immunologic responses, macrophage 
res onses, mucocilliary clearance, and non-specific antimicrobial 
deinses. T o  assess the effects of FBC emuent products on immuno- 
logic function, rodents and dogs will be exposed by inhalation and 
instillation to selected materials and at various times after exposure 
the response to instilled or aerosolized antigen determined both in 
lung, lung-associated lymph nodes, spleen and blood. The additive 
effects of inhaled pollutants on antimicrobial defenses in compro- 
mised animals will be evaluated. Finally, the effects of inhaled FBC 
effluent materials on mucocilliary clearance will be assessed through 
the conduct of retention studies with labeled particles at various 
times after inhalation exposure. These data will assist in predicting 
human health hazards that might be associated with FBC technol- 
ogy. 
Keywords: fluidized-bed combustion; health hazards; respiratory 
system diseases; respiratory system; dynamic function studies; inhala- 
tion; air pollution; animals; flue gas; dogs; rats; man. 

106506 FBC: Chronic Respiratory Disease from Inhaled Effluents. 
Mauderly, J.L. (Lovelace Inhalation Toxicology Research Institute, 
P.O. Box 5890, Albuquerque, NM, 871 15). Project number: 002675. 
Contract: EY-76-C-04-1013. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$235,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The primary mode of human exposure to FBC emuents is 
expected to be chronic inhalation over varying periods of time 
ranging to lifespan. The extent to which these exposures may result 
in chronic lung disease is largely unknown, although the effluents 
contain known irritants, cytotoxic agents and possibly carcinogens. 
Animals will be exposed by inhalation to components of FBC or 
conventional coal combustion and evaluated by functional and mor- 
phological endpoints to study the occurrence and nature of any lung 
disease produced. Studies will initially focus on rodents exposed to 
fly ash, trace metals and hydrocarbons. Subsequent exposures may 
include these materials in combination with irritant such as SOX and 
NOx. Endpoints willkinclude lifespan shortening, functional disor- 
ders and structural changes, including carcinogenesis. More detailed, 
mechanistic studies will be initiated as appropriate to study specific 
disease processes. The effect of pre-existing disease in modifying 
responses will be studied using animal models of emphysema, asthma 
and fibrosis. Effort to date has been largely directed toward develop- 
ment of exposure methodology, biological assessment systems, and 
disease models. 
Keywords: respiratory system diseases; fluidized-bed combustion; 
health hazards; toxicity; flue gas; fly ash; sulfur oxides; nitrogen 
oxides; pathogenesis. 

106507 Development of an Integrated In Vivo/In Vitro System for 
the Study of Carcinogenic Effects of Energy-Related By-Products. 
Yuhas, J.M. (University of New Mexico, Cancer Research and 
Treatment Center, Albuquerque, NM, 87131). Project number: 
007446. Contract: EE-77-S-04-3972. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$58,000. 
Related energy source: Coal(f0); nuclear fission(50) R and D catego- 
ries: Biological effects of pol utants In experimental systems. 

Research proposed under this contract has as its ultimate 
objective the development of an in vitro/in vivo hybrid system for 
the study of lung carcinogenesis in the mouse. Intermediate objec-' 
tives to be reached in sequence include: (1) development of a means 
of isolating Type I1 alveolar cells from the mouse lung in a repro- 
ductively intact condition; (2) growth of these cells in monolayer 
culture; (3) serial sub-cultivation of these cells in vitro; (4) produc- 
tion of transformanti in vitro by addition of carcinogens to the 
cultures; (5) production of transformants in vivo by carcinogen 
injection before cellular isolation; (6) verification of the tumorigenic 
potential of the in vitro or in vivo transformants and their qualitative 
characteristics (cell type, etc.); (7) quantitation of in vivo and in vitro 
transformation processes; and (8) comparison of the quantitative 
aspects of the two systems with each other and with in vivo tumor 
yield patterns. 
Keywords: carcinogenesis; by-products; lungs; mice; cell cultures; 
carcinogens; in vitro; in vivo; biological models. . ,. 
106508 Environmental Effects of Solid Wastes as Supplemental 
Fuel. Shanks, H. (Ames Lab., Ames, IA). Project number: 001534. 
Supported by: Department of :Energy, Washington, DC (USA)! 
Office of Health and 'Environmental Research. ~ u n d i n ~ ? : , ~ $ X ;  
$160,000. 



Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. , , ,- e 1, , 

The Ames Municipal Power Plant has been modified to burn 
solid waste as a supplemental fuel with coal. A program is being 
carried out to determine the environmental effects of the change in 
fuel composition. Particular emphasis is placed on the changes in the 
particulates in the stack emissions and also the heavy organics. The 
effect of boiler size, type of fuel injection and burners, and the type 
of particulate removal equipment are being studied in relatlon to the 
fuel composition used and the boiler load. The study is yielding data 
on the relative ability of tangentially fired and traveling grate boilers 
to build for use with coal with a minimum impact on the environ- 
ment. The efficiencies of the fly ash collectors on the boilers are also 
being determined. 
Keywords. solid wastes; waste product utilization; health hazards; 
pyrolysis; boiler fuel; coal; environmental impacts; energy conserva- 
tion; aerosols; organic compounds; metals; air pollution control; 
removal; fly ash; pollution control equipment; efficiency; fossil-fuel 
power plants; health hazards. 

106509 Effect of Chemical Carcinogens on Hemopoiesis, Immuno- 
poiesis, and Viral Oncogenesis. Okunewick, J.P. (Allegheny-Singer 
Research Corporation, Allegheny General Hospital, Pittsburgh, PA, 
15212). Project number: 006004. Contract: EP-78-S-02-4800. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$37,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objective is to study the interactions of leukemia causing 
viruses with radiation and/or chemical carcinogens. The studies will 
be carried out in vivo, taking into consideration effects on the 
kinetics of the virus target cells of the animal and effects on the 
immune status of the animal. Effects on cell kinetics will be meas- 
ured in the whole tissue using standard techniques involving tritiated 
thymidine labelling and measured in the pluripotent stem cells using 
CFU-S assay techniques. Immune activity will be evaluated using 
techniques which measure both humoral and cellular immune func- 
tion. Assay of the hematopoietic tissue for viral infection, transfor- 
mation and production will be carried out using the X-C syncytia 
formation technique. 
Keywords: ionizing radiations; carcinogens; leukemia viruses; syner- 
gism; biological radiation effects; in vivo; biochemical reaction kinet- 
ics: immune reactions: animal cells: blood formation. 

106510 The Toxicology 'and Metabolism of Nickel Compounds. 
Sunderman, F.W. Jr. (Unitersity of Connecticut, School of Medi- 
cine, Health Center, Department of Laboratory Medicine, Farming- 
ton, CT, 06032). Project number: 006026. Contract: EY-76-S-02- 
3140.A002. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE-$102,000. 
Related energy source: Coal(20); oil and gas(2O); oil shale(20); 
solar(20); hydroelectric(20) R and D categories: Biological effects of 
pollutants in experimental systems. 

The toxicology and metabolism of nickel compounds (includ- 
ing particularly alpha-Ni3S2, alpha-Ni3Se2, NiSe, NiS. NiCl2, and 
Ni(C0)4 are being investigated following administration to mice, 
rats, hamsters and rabbits. The objectives of these investigations 
include: (1) elucidation of the mechanisms of nickel toxicity and 
carcinogenesis; (2) evaluation of the teratogenicity and mutagenicity 
of nickel compounds; (3) understanding of the nutritional and phys- 
iological roles of nickel and of the disturbances of nickel metabolism 
in pathological conditions; (4) delineation of potential hazards to 
man and animals from environmental or occupational exposures to 
nickel compounds, particularly in relationship to nickel exposures 
from coal-gasification technologies; (5) development of new tech- 
niques for identification and measurement of nickel compounds in 
biological materials and environmental samples; (6) development of 
new biochemical indices of nickel exposure; and (7) introduction of 
improved methods for the prevention, detection and therapy of 
poisoning by nickel compounds. The procedure involves the study 
of Ni-63 metabolism following administration of 63-Ni(C0)4, 63- 
Ni3S2, and 63-NiC12 to animals in'order to identify (a) the nickel- 
binding constituents of body fluids, (b) the organ distribution and 
routes of elimination of Ni-63, (c) the biochemical alterations which 
are associated with nickel carcinogenesis, (d) evaluations of the 
teratogenicity and mutagenicity of nickel compounds in animals, and 
(e) the use of atomic absorption spectrometry to determine Ni-59 
concentrations in biological fluids and tissues of normal men and of 
men who are subject to environmental or occupational exposures to 
nickel. The test objects and agents include rats, hamsters and rabbits, 
and blood, urine, feces, hair, sweat and saliva from human subjects. 
Keywords: nickel compounds; toxicity; metabolism; nickel 63; sulfur 
compounds; carbonates; chlorides; animals; carcinogenesis; terato- 
genesis;'mutagens; men; rats; hamsters; rabbits; man. 

106511 Radioactivity Studies. Cohen, N. (University of New 
York, New York, NY). Project number: 006065. Supported by: De- 

partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$107,000. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

This is a proposal for continuation of studies of the metabolic 
behavior of heavy alpha-emitting radionuclides in man and in non- 
human primates; in particular, we will concentrate on metabolic 
studies of the bone-seeking radionuclides, 241Am, 244Cm, Pb, and 
21OPo. The objective is to continue current research efforts which 
have been directed at defining those metabolic parameters associated 
with potential radiological health problems resulting from radionu- 
clides encountered at various stages of the nuclear fuel cycle. 
Keywords: bone seekers; americium 241; lead 210; polonium 210; 
curium 244; metabolism; miners; uranium mines; radionuclide kinet- 
ics; health hazards; radon isotopes; apes; edta; dtpa; biological local- 
ization; biological radiation effects. 

106512 ~adiation Carcinogenesis. Warren, S. (New ~ n ~ i a n d  
Deaconess Hospital, Boston, MA). Project number: 006060. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$96,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This investigation of radiation and carcinogenesis is primarily 
concerned with the induction of tumors of various sorts in mice and 
rats and the relative responsiveness of the parent tissue. Much of the 
radiation is administered in the 1000 rad dose range using chiefly 250 
kvp x-rays. Both leukemia and solid tumors are used as indicators of 
effect. Parabiosis is used in some animals to permit survival at high 
dose levels of radiation and also to produce hormonal imbalance. 
Hormonal imbalance appears to be an important factor in relation to 
the induction of mammary and adrenal cortical tumors among 
others. Asbestos is used as a cocarcinogen in some animals. Methyl- 
cholanthrene is used in combination with radiation and with asbes- 
tos. The asbestos is injected intratracheally, intrapleurally, and intra- 
peritoneally in both rats and mice. 
Keywords: x radiation; carcinogenesis; biological radiation effects; 
rats; mice; neoplasms; dose rates; asbestos; 3-methylcholanthrene; 
synergism; parabiosis. 

106513 Tumorigenic Action of Beta, Proton, Alpha and Electron 
Radiation on the Rat Skin. Burns, F.J. (New York University, 
Institute of Environmental Medicine, 550 First Avenue, New York, 
NY. 10016). Proiect number: 006064. Contract: EV03380. Su~oorted 
by: ' ~ e ~ a r i m e n i  of Energy, Washington, D C  (USA). o f i c e  of 
Health and Environmental Research. Funding: DOE-$64,000. 
Related energy source: Coal(25); nuclear fission(50); solar(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The investigation of the effect of ultraviolet light, carcinogen- 
ic chemicals, fractionation and age on the oncogenic response of rat 
skin to various types, doses, and dose rates of ionizing radiation is 
continuing. The existence of a linear term in the dose response 
relationship at low doses will be studied by means of a multiple dose 
fractionation schedule. Eoidermal stem cell lethalitv followine irra- 
diation will be determined as a function of cell cycl; and the kynetics 
of recovery for tumor induction and cell lethality in vivo will be 
compared. The carcinogenic interaction of the polycyclic hydrocar- 
bon, DMBA, and electron radiation will be studied. The dependency 
of tumor induction on radiation dose rate will continue to be studied 
with emphasis on the proposed theoretical model. The importance of 
epidermal cells will be determined with respect to tumor induction. 
The kinetics of damage and repair of DNA in the epidermal cells 
following irradiation will be investigated and compared with cell 
lethality and tumor induction. Tumor yield in rat skin is roughly 
proportional to the square of the radiation dose for electrons and 
protons. The recovery halftime for tumor induction was about 4 hrs 
for electrons and substantial recovery was evident for protons. A 
model describing dose rate effects in tumor induction has been 
developed. 
Keywords: rats; skin; biological radiation effects; radiosensitivity; 
beta particles; proton beams; alpha particles; electron beams; ultra- 
violet radiation; polycyclic aromatic hydrocarbons; carcinogenesis; 
biological effects; biological models. 

106514 Problems in Radiation Embryology. Brent, R.L. (Jefferson 
Medical College, Stein Research Center, Philadelphia, PA, 19107). 
Project number: 006099. Contract: EY-76-S-02-3268. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$60,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The research program involves the study of environmental 
factors on developing mammalian embryos. The emphasis is on the 
effects and mechanism involved in embryopathology and reproduc- 
tive pathology following exposure to ionizing radiation. Experiments 
deal with oncogenesis, teratogenesis, growth retardation and mortal- 
ity in mammals exposed to environmental agents during the prenatal 
period. Dose-rate phenomenon, threshold levels, importance of cell. 
death, species variation, indirect effects, recovery, long term effects, 
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and embryo culture are several parameters under investigation in 
order to better understand the effects of environmental hazards on 
the developing mammalian embryo. We are particularly interested in 
correlating the extensive experience we have had with in vivo x- 
irradiation of developing embryos with the use of in vivo screening 
techniques such as embryo culture, in order to improve the accuracy 
and predictability of the embryo culture technique. 
Keywords: ionizing radiations; biological radiation effects; embryos; 
mammals; ontogenesis; carcinogenesis; teratogenesis; growth; mor- 
tality; pathological changes. 

106515 DNA, Damage: Human Lymphoid Cell$. ~tri~;ss, B:S. 
(University of Chicago, 920 East 58th Street, Chicago, IL, 60637). 
Project number: 006156. Contract: EY-76-S-02-2040. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$50,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Two  different pathways for excision repair occur in mamma- 
lian cells: (1) nucleotide excision, and (2) base excision (apurinic) 
repair. The activity of both is controlled by cellular regulatory 
mechanisms. We propose: (1) to determine the pathway for the 
excision of polyaromatic hydrocarbon adducts from DNA using 
human lymphoblastoid cells; (2) to  establish rodent liver cell cultures 
and determine their repair activity for the two pathways;, (3) to 
compare the repair activity of rodent liver cells with other rodent' 
cells including neuroblastdmas and gliomas in order to determine 
whether the sensitivity of neutral tissue to carcinogenesis is related 
to a repair deficiency in a specific pathway; (4) to characterize a new 
reaction in which DNA with polycyclic aromatic hydrocarbon 
residues binds to columns of END-cellulose; and (5) to continue our 
studies on the mechanism by which DNA synthesis is able to bypass 
les~ons. 
Keywords: dna; biological repair; cell cultures; man; rodents; lymr 
phocytes; nucleotides; polycyclic aromatic hydrocarbons; liver; 
nerve cells; sensitivity; biochemical reaction kinetics. 

106517 Chemical and Radiation Carcinogenesis. Ts'o, P.O.P. (The 
Johns Hopkins Univ., School of Hygiene and Public Health, Divi- 
sion of Biophysics, 615 N. Wolfe Street, Baltimore, M.D, 21205). 
Project number: 006221. Contract: EY-76-S-02-3280. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$240,000. , 

Related energy source: Coal(SO);, nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Research is proposed in the following 5 projects: (1) study of 
the chemistry and metabolism of polycyclic hydrocarbons in rat 
liver microsome, nuclei, and in Syrian hamster embryonic fibrob- 
lasts; (2) development of the Syrian hamster embryonic fibroblasts 
(both normal and transformed) as a model system for the investiga- 
tion of somatic mutation and as a system for the investigation of the 
effects of carcinogens on cells; (3) development of the Syrian ham- 
ster embryonic fibroblast as a model system for the investigation of 
in vitro neoplastic transformation, particularly concerning the pro- 
gressive phenomena of the transformation; (4) study of biochemical 
and biological effect of incorporating radioactive 3H-DNA precur- 
sor and 3H-RNA precursor (vs. EH-water or 3H-manito1)-identifica- 
tion of target.macromolecule or critical intracellular structure for 
neoplastic transformation and somatic mutations; and (5) compara- 
tive study of biological effect of b(a)pquinones to those generated by 
incorporation of radioactive precursors. * 

Keywords: chemical effluents; radioactive effluents; carcinogenesis; 
biological models; cell cultures; polycyclic aromatic hydrocarbons; 
rats; hamsters; metabolism; neoplasms; benzopyrene; quinones; tracer 
techniques; laboratory animals; preferred species. . 

106518 Study of th)e Molecular Bases for Radiation Mutagenesis. 
Wang, S.Y. (Johns Hopkins University, Department of Biochemis- 
try, 615 N. Wolfe Street, Baltimore, MD, 21205). Project number: 
006223. Contract: EY-76-S-02-3286. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research..Funding: DOE-$25,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Because a multiplicity of radiation products usually results 
from the irradiation of a single compound, it must be ascertained 
whether and how a particular product produces certain biological 
effects before methods of protection against and repair can be 
effectively designed. Acquisition of such information involves four 
stages: (1) establishment of procedures for the separation, isolation, 
snd characterization of radiation products of nucleic acid bases, 
iucleosides, etc.; (2) development of methods for the synthesis of 
hese products once they are identified so that a constant supply in 

milligram to gram quantities5is available for the studies in stages 3 
and 4; (3) examination of the apparent biological effects of each 
product in vitro and in vivo; and (4) study of the molecular mecha- 
nism related to an observed biological phenomenon. Progress has 
been made in all four of these areas. 

Keywords: biological radiation effects; nucleic acids; nucleosides; 
biochemical reaction kinetics; radioinduction; ionizing radiations; 
mutagenesis; biosynthesis. 

106519 ~eutr in-~nduced Mutation Experiments. Abrahamson, S. 
(University ofj.Wisconsin, Madison, WI). Project number: 006312. 
Contract: EV01748. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$39,000. . 
Related energy source: nuclear fission(100) R and D'categories: Bio- 
logical effects of pollutants in experimental systems. 

The main purposes of this experiment.are: (1) to determine 
the RBE for neutrons of different energies in gonial cells; (2) to 
obtain insight into the nature of the dose/frequency res onse curves 
for neutrons of different energies; and (3) to obtain inkrmation on 
specific locus mutations induced by neutrons in gonia for purposes o f .  
interspecies comparison. There presently exists an extensive body of 
data on this germ cell stage in D. melanogaster for 250 kvp x-rays. 
The linear component of the dose/frequency response curve for 
these x-rays should serve as a basis for understanding RBE of 
neutrons. It has been previously found that the mutation rate per 
locus per rad of x-rays is directly proportional to the total amount of 
DNA per species haploid complement. It is hoped that a similar 
relationship can be shown for neutron-induced mutations. 
Keywords: neutrons; ionizing radiations; rbe; animal cells; drosophila; 
dose-response relatjonships; mutation frequency. 

106520 ' ~ r a n s ~ o r t  and Transfer Rate in Waters off the Continental 
Shelf. Biscaye, P.E. (Columbia University; Lamont-Doherty Geo- 
logical Observatory, Palisades, NY, 10964). Project number: 006345. 
Contract: E(11-1)2185. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Fundine: DOE-$423.000. 
~ela te ienergy source: Coal(20); oil and gas(20); nuclear fission(60) R 
and D categories: Environmental transport and conversion of pollut- 
ants. 

The objective of this project is to combine a number of 
physical.'oceanographic, geochemical and marine biological tech- 
niques to understand the pattern and the rates and scales of the 
active vertical and horizontal mixing processes and the variations in 
these parameters as a function of seasonal hydrographic regime, and ., 
other forcing functions such as storm induced wind and wave pulses, 
radium-228 in advection-diffusion models of mixing of shelf water 
and shelf open ocean water. Suspended particulates, the natural 
carrier of most energy-related pollutants, are being studied by sever- 
al microscopic, gravimetric, and other analytical and radioactive 
techniques. 
Keywords: radionuclidd migration; contineha1 shelf; mathematical 
models; radium 228; oceanography; coastal waters; sediments; parti- 
cles; radiation monitoring; diffusion. 

106521 Biogeochemistry of Trace Metals in Chesapeake Bay. 
Gross, M.G. (Joluls Hopkins University, Chesapeake Bay Inst.,' 
Baltimore, MD, 21218):P~oject number: 006364. Contract: EY-76-S- 
02-3292. Supported by: Department of Energy, Washington, DC 
(USA). Office of Heplth and Environmental Research. Funding: 
DOE-$53,000. 1 

Related energy source: 'Coal(S0); nuclear fission(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

This project is a continuing study of the transport pathways 
of trace metals in the Chesapeake Bay. The principal goals are to 
understand pathways and mechanisms of particle-associated trace 
metal transport and alterations in sufficient detail to permit identifi- 
cation and projection of the effects of man's activities on a major 
estuary. Results to date indicate that metal rich Susquehanna River 
material dominates the susoended sediment throuehout the entire 
water column for a distance'of 60 to 80 km from theriver mouth and 
is a measureable constituent of the material for at least 140 km from 
the river mouth. These observations contrast with previous assump- 
tions regarding the components of suspended sediment farther than 
40 to 50 km from the river mouth. In the middle Bay region, 
suspended sediment is composed in large part of in-situ produced 
biological material whose composition varies seasonally. 
Keywords: chesapeake bay; susquehanna river; elements; trace 
amounts; environmental transport; environmental exposure pathway; 
sediments; suspensions. 

106522 Phytoplankton Growth, Dissipation and Succession in Es- 
tuarine Environments. Seliger, H.H. (Johns Hopkins University, 
McCollum--Pratt Institute, Baltimore, MD, 21218). Project number: 
006365. Contract:. AT(ll-1)-3278. Supported by:. Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$136,000. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); 
solar(25) R and D categories: Environmental effects assessment: 

This is a study of the dynamics of phytoplankton growth a n d q  
succession in a natural estuarine system. Our marine station is at the 
Rhode River on the Chesapeake Baytjust south df-~nnapol is . l~hey!  
study includes: (1) light spectral and nutrient dependent physiology 
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of growth and mi ration; (2) relative contributions to the nutrition of 
herbivores and h e r  feeders of phytoplanktrih."jii;d~detritus; (3) 
development of instrumentation, biochemical diagnostic parameters 
and statistical sampling procedures for modeling the stability of 
localized plankton ecosystems nutrient, biocide, or, thermal loading 
(New growth over a division cycle is measured'in"p1ankton cages 
containing capture natural samples, replaced in sit~i;~and in pumped 
water with metered additions. Underwater measurements of absolute 
spectral scalar irradiance are made seasonally for the Chesapeake 
Bay and used to obtain ecological photosynthetic efficiencies); and 
(4) mechanisms of dinoflagellate accumulations into blooms. 
Keywords: chesapeake bay; aquatic ecosystems; phytoplankton; pop- 
ulation dynamics; algae; photosynthesis; biological models; nutrients; 
thermal pollution; water pollution. 

106523 Effects of Energy Related Activities on the Plankton of 
Chesapeake Bay. Taft, J.L. (Johns Hopkins Univ., Chesapeake Bay 
Inst., Baltimore, MD, 21218). Project number: 006366. Contract: 
AT(l1-1)-3279. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$130,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances., 

The objectives are to: (1) identify the major factors regulating 
phytoplankton primary productivity during each season in Chesa- 
peake Bay and on the adjacent continental shelf; (2) determine the 
effects of potential pollutants from energy technologies now sited on 
Chesapeake Bay (and its tributaries) on productivity regulation; and 
(3) determine the effects of heated power plant emuents and cooling 
tower effluents on bacterial processes in Chesapeake Bay. Field 
studies are conducted with natural phytoplankton and bacterial 
populations employing both experimental introduction of selected 
pollutants (heat, acid, biocides, hydrocarbons, heavy metals) and 
physiological measurements on natural populations subjected to 
power plant emuents. I 

Keywords: plankton; chesapeake bay; energy conversion; population 
dynamics; environmental impacts; bacteria; thermal pollution; pesti- 
cides; hydrocarbons; metals; physiology; toxicity; water pollution. 

106524 Nutrient Enrichment and Entrophication of Lake Michi- 
gan. Schelske, C.L. (University of Michigan, Great Lakes Research 
Division, Ann Arbor, MI, 48109). Project number: 006378. Contract: 
AT(1l-1)2003. Supported by: Department of Energy, Washington, 
D C  (USA). Office of .Health and Environmental Research. Funding: 
DOE-$96,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objectives are to determine the environmental.factors, 
primarily chemical, limiting phytoplankton growth in Lake Michi- 
gan, to determine the influences of nutrient inputs on phytoplankton 
and to assess the effects of resulting changes on the Lake Michigan 
ecosystem. The approach has been two fold. First, the effects of 
nutrients, phosphorus, silica and nitrogen, on phytoplankton'growth 
have been assessed experimentally by adding nutrients to lake water 
with its natural phytoplankton assemblages. Second, data on phyto- 
plankton abundance, species composition and nutrient chemistry 
have been collected at different locations in the lake so the experi- 
mental results can be related to the lake system. Results from several 
of our previous studies have indicated that data on physical process- 
es, particularly those concerned with water transport and diffusion 
and mixing of river water with lake water must be integrated with 
our studies of plankton communities for a better understanding of 
environmental processes. Responses of phytoplankton to nutrient 
additions can be modeled under experimental conditions' in the 
laboratory, but to extrapolate such results to field conditions it will 
be necessary to model some of the physical processes. 
Keywords: lake michigan; phytoplankton; productivity; eutrophica- 
tion; aquatic ecosystems; rivers; lakes; nutrients; phosphorus; silica; 
nitrogen; mixing; surface waters; additives; water pollution; 'popula- 
tion dynamics; bioassay. 

106525 Vertebrate Behavior and Ecology. Tester, J.R. (University 
of Minnesota, Dept. of Ecology and Behavioral Biology, 3'10 Bio- 
logical Sciences Center, St. Paul, MN, 55108). Project number: 
006381. Contract: EY-76-S-02-1332. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$94,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); geothermal(20) R and D categories: Pollutant measure- 
ments technology. 

Three subprojects of this contract nearing completionJare: (1) 
coexistence and population dynamics studies of selected vertebrates; 
(2) fish (salmon) response to alterations in water quality resulting 
from power production; and (3) seasonal migrations and-habitat 

.,selection of pronghorn antelope on the INEL site. Drs. Tester and 
Siniff $opose to continue and expand the research they have been 
conducting in two other areas: (1) engineering design and develop- 

'.ment."of 'radioteleinetry devices and methods; and (2) statistical 
procedures and quantitative methods for analysis of ecological and 

behavioral and population studies of sea otters. Engineering design 
and development will be directed toward increasing the versatility 
and sophistication of electronic measuring devices. The focus will be 
on three areas: (1) the design of a versatile field recording system 
using microprocessors (small transmitters which are in reality small 
computers with data output already in computer format); (2) the 
development of a portable, automatic animal positioning system; and 
(3) the continued engineering evaluation and design improvement of 
existing equipment. The sea otter work in Alaska and along the 
California coast involves a continuing long-term research commit- 
ment using telemetry technology to resolve some of the basic 
problems in animal censusing and population studies. Tester and 
Siniff propose to continue studies in Prince William Sound, Alaska, 
so as to build up a population of marked animals which will be 
monitored over several years. They also propose to continue studies 
on a yearly basis of areas involving reaction of otters to oil spills and 
other environmental disturbances 
Keywords: wild animals; ecology; population dynamics; telemetry; 
alaska; petroleum industry; oil spills; environmental impacts. 

106526 Radioelement Studies in the Ocean. Bowen, V.T. (Woods 
Hole Oceanographic Institution, Woods Hole, MA, 02543). Project 
number: 006423. Contract: EY-S-02-3563. Supported by: Department 
of Energy, Washington, DC (USA). Office of Health and Environ- 
mental Research. Funding: DOE-$575,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives are to establish a data base to support predic- 
tion of the pathways, rates of movement, biological interactions, and 
fates of any long-lived artificial radionuclides entering aquatic envi- 
ronments, and to ascertain.how these data change in response to 
different modes of entry of the nuclides. Many of the data have 
strong relevance to similar questions concerning chemical pollutants 
deriving from energy production. In 1979 we will carry out a very 
limited sampling effort to the central North Pacific, to obtain more 
detailed sampling of the mid-depth layer of high Pu and Am concen- 
trations; especially we will be directing oui attention to the distribu- 
tion of the transuranium nuclides among particulate vs. dissolved 
phases, and to the valence or complexation of the latter. Much of the 
effort in the laboratory will be concentrated on the radiochemical 
analysis of 55Fe, 80C0, 90Sr, 137Cs, 238Pu, 239,24OPu, 241Pu. 
241Am, 242mAM, 242Cm, and 244Cm in water, sediment or biota 
samples, especially on samples from the close-in fallout areas near 
the test sites. Some analytical effort will be directed to older samples 
as well. An ongoing study of barium, copper, and silicon uptake by 
phytoplankton cells in culture will be expanded both to examine 
226Ra uptake and to look at collected plankton samples to see 
whether the relationship developed in culture experiments can be 
seen in the field. 
Keywords: data compilation; transuranium elements; radionuclide 
migration; seas; biological effects; environmental exposure pathway; 
pacific ocean; plutonium; americium; radioecological concentration; 
phytoplankton; radon 226; uptake. 

106527 Distribution of Some Chemical Elements Between Particu- 
late and Dissolved Phases in the Ocean. Spencer, D.W. (Woods Hole 
Oceanographic Institution, Woods Hole, MA, 02543). Project 
number: 006427. Contract: E(11-1)-3566. Supported by: Department 
of Energy, Washington, D C  (USA). Office of Health and Environ- 
mental Research. Funding: DOE-$125,000. 
Related energy source: Coal(25); nuclear fission(75) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

Research on the behavior of the natural decay-series radionu- 
clides in the ocean is aimed at further understanding the complex 
chemical, physical, and biological interactions that govern the distri- 
bution of trace metals, particularly in coastal waters. Previous work 
has shown that 2lOPb is strongly depleted in coastal waters and that 
seasonal variations in the 210Po concentration may occur. The 
sediment-water boundary may act as an important sink for 210Pb, 
possibly by coprecipitation with Mn and Fe oxides forming near the 
interface. During the coming year, the study of the seasonal vari- 

.ations of 210Pb and 210Po in Buzzards Bay and the Gulf of Maine 
will be completed. By studying the distribution of 2lOPb in Saanich 
Inlet and in deep-sea sediment cores, the role of Mn02 formation in 
scavenging 210Pb from the water column will be examined. Finally, 
the investigation of enrichments of 210Pb, 210P0, and other radionu- 
clides in the sea-surface microlayer will be continued. 
Keywords: particles; seas; spatial distribution; coastal waters; lead 
210; polonium 210; seasonal variations; sediments; interfaces; manga- 
nese oxides; iron oxides; radioisotopes; radionuclide migration; envi- 
ronmental transport; gulf of maine; scavenging. 

106528 Fate of Nuclides in Natural Water Systems. Turekian, 
K.K. (Yale University, Dept. of Geology and Geophysics, New 
Haven, CT, 06520). Project number: 006430. Contract: E(11-1)-3573. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research.. Funding:, DOE- 
$65,000. I ,  
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Related energy source: nuclear fission(100) R and D categories: Envir 
ronmental transport and conversion of pollutants. 

The objective is to understand metal fluxes in the estuarine 
system. Members of uranium decay series, Mn, Fe and selected trace 
metals are followed in soil profiles, ground wate~., streams, estuarine 
waters and deposits to elucidate sources, sinks and kinetics of trans- 
fer. Systematic studies will be conducted of major drainage basins 

' (e.g., Susquehanna) and major estuarine systems (e.g., Long Island 
Sound) involving time series analyses of water samples, particulate 
materials and sediment cores for uranium and its decay products, 
Mn, Fe, Cu, Pb, Zn and Cd as well as major elements. 
Keywords: trace amounts; uranium; manganese; iron; copper; lead; 
zinc; cadmium; soils; ground water; estuaries; environmental trans- 
port; chemical analysis; water pollution; mathematical models. 

106529 Atmospheric Pollution Scavenging. Semonin, R.G. (Illi- 
. nois State Water Survey, Box 232, Urbana, IL, 61801). Project 

number: 006440. Contract: EY-76-S-02-1199. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$300,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Environmental transport and conversion of pollutants. 

The objective is to determine the importance of cloud and 
precipitation processes in the transport and removal of airborne 
aerosols. A 5-year measurement program was concluded in August 
1975. The measurements were obtained as part of the St. Louis 
Metromex Project on inadvertent weather modification. The con- 
tinuation of this work will include: (1) final analysis and interpreta- 
tion of all collected data for the Metromex final report; (2) prepara- 
tion of a preliminary design for field participation in the multistate 
atmospheric power production pollution study; and (3) the establish- 
ment of a baseline precipitation chemistry station. 
Keywords: air pollution; aerosols; washout; environmental transport; 
clouds; weather. 

106530 Global Transport Processes and Interactions with Trace 
Constituents. Newell, R.E. (Massachusetts Inst. of Technology, De- 
partment of Meteorology, Cambridge, MA, 02139). Project number: 
006443. Contract: 80-EV02195. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$100,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

We are trying to understand the large-scale energy budget of 
the atmosphere-ocean-cryosphere system with the hope thnt we may 
then arrive at rational ,explanations for the observed changes in the 
energy budget. There has been much speculation that anthropogenic 
carbon dioxide, or tropospheric aerosol may, or will soon, influence 
climate. There has also been much consideration of possible changes 
of ozone to anthropogenic effects and the resulting possible changes 
on ultraviolet radiation received at the-ground and on climate. It is 
desirable to understand in detail the operation of the system as it is 
presently constituted before one attempts to gauge the influence of 
potential changes. Our approach has been to study global observa- 
tions in an effort to gain this understanding. Global data on wind, 
air, and sea temperature, pressure, moisture, and other trace constitu- 
ents are studied. Computations of means, variances and covariances, 
empirical orthogonal representations, and trends are made. Correla- 
tion between results and measurements of total ozone, volcanic 
eruptions, stratospheric and tropospheric aerosol, and food produc- 
tion in several countries is developed. Computation of radiative 
heating rates by trace substances, such as carbon dioxide, water 
vapor and ozone is made. The data base for atmosphere and ocean 
has been developed at MIT. The ozone data was obtained from 
Atmospheric Environment Service, Canada. 
Keywords: earth atmosphere; seas; climates; temperature distribution; 
oceanography; carbon dioxide; aerosols; water vapor; ozone; diffu- 
sion; annual variations; seasonal variations; volcanoes; chemical ef- 
fluents; trace amounts; aerosol monitoring; food; meteorology; sulfur 
dioxide; environmental transport. 

106531 'Balance of the Tropospheric Ozone and Its Relation to 
Stratospheric Intrusions Indicated by Cosmogenic Radionuclides. 
Reiter, R. (Institute for Atmospheric Environmental Research, D- 
8100 Garmisch-Partenkirchen, West Germany). Project number: 
006450. Contract: EY-76-C-02-3425. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$20,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of rollutants or physical disturbances. 

The balance of the tropospheric ozone is governed by the 
distribution of ozone sources and sinks. The influx of the stratospher- 
ic ozone into the troposphere as a result of stratospheric intrusions 
and the portion of the tropospheric ozone due to photochemical 
production are under study. The influence of trace gases and aero- 
sols on ozone decay is examined. During interesting intervals of time 

' the diurnal variations of the atmospheric ozone profiles are measured . . 
-up to 35' km altitude by means of balloon sondes. Causes of the 

-'-'variations are discussed. A filter photospectrometer for the measure- 

ment of the total atmospheric ozone is tested as to its suitability by 
direct,,inte~comparison with a Dobson spectrometer. Ozone concen- 
trations > 7O'-jjPB'are observed in pure-air regions after stratospher- 
ic intrusions as well as due to photochemical production in the 
boundary layer: An observation series covering a period of 20 
months of the stratospheric aerosol is presented. 
Keywords. troposphere; stratosphere; ozone; chemical composition; 
mathematical models; ecological concentration; earth atmosphere; 
photochemistry; aerosols; radioisotopes. 

106532 Biological and Clinical Dosimetry. Laughlin, J. (Sloan- 
Kettering Institute for Cancer Research, New York, NY). Project 
number: 006482. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$41,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objective of this research is to develop primary and 
secondary dosimetric systems for applications in biological research 
and clinical situations. A portable tissue equivalent plastic calori- 
meter system has heen developed for this purpose and measurements 
carried dut in 60-Co, neutron and proton fields. The thermal defect 
in tissue equivalent plastic is also under study. 
Keywords: dosemeters; uses; calorimetric dosemeters; neutrons; pro- 
tons; tissue-equivalent materials; dosimetry. 

106533 Energy Generation and the Sulfur Carbon Cycles. Brock, 
T.D. (Wisconsin University, Dept. of Bacteriology;l550 Linden 
Drive;Madison, WI, 53705). Project number: 006515. Contract: 79- 
EV02161.001. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$37,000. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

'Current work in this program is aimed at assessing the rela- 
tive importance of sulfate reduction and methane formation on 
carbon turnover in anaerobic sediments, and definition of the miner- 
alization of carbon in whole lakes. The primary objective is to 
specify the factors controlling the rate limiting step(s) in the conver- 
sion of organic matter to methane. Experiments during the current 
year will be on the effect of temperature, electron acceptors, and 
microbial metabolic inhibitors on cellulose, pectin, chitin, and pepti- 
doglycan in lake sediments. 
Keywords: sulfates; methane; sediments; anaerobic conditions; miner- 
alizatinn; carbon; lakes; cellulose; temperature effects; binding 
energy; electrons; valence; metabolism; pectins; chitin; mcthnnogenic 
bacteria; carbon cycle; biosynthesis; reduction. 

106534 Response of a Forest Ecotone to Ionizing Radiation. 
Murphy, P.G. (Michigan State University, Department of Botany 
and Plant Pathology, East Lansing, MI, 48824). Project number: 
006639. Contract: EY-76-S-02-2283.001. Supported by: ~epa r tmen t  of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$2,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The primary objectives of this study are to determine the 
effects of ionizing radiation on the tree species composition of the 
ecotone between two forest types and to compare the postirradiation 
recoveiy of the tree flora in the ecotone with that in the bordering 
forest types. Relatively distinct ecotones constitute a spatially signifi- 
cant portion of many second-growth forest ecosystems. Belt tran- 
sects concentric to the radiation source are being used to detect 
compositional changes in the ecotone from aspen to maple-birch 
forest ,iypes. Additionally, several characteristics of the canopy 
foliage are being studied, including leaf area index and leaf litter 
production per species. All studies are being conducted in the 
Enterprise Radiation Forest near Rhinelander, Wisconsin. A descrip- 
tion of the experimental vegetation prior to irradiation has been 
completed (and published) and the immediate effects of radiation on 
the ecotone and adjacent forest types have been documented. Infor- 
mation available includes population densities by size class, impor- 
tance values, and diversity values. Estimates of leaf area index and 
leaf litter production, by species, have also been obtained. Succes- 
sion in the radiation-disturbed areas is presently under study. 
Keywords: gamma radiation; chronic irradiation; forests; biological 
radiation effects; trees; population density; species diversity; revege- 
tation; biological recovery; comparative evaluations. 

106535 Biological/Environmental Relationships in Desert Ecosys- 
tems of the Nevada Test Site. Beatley, J.C. (University of Cincinnati, 
Dept. of Biological .Sciences, Cincinnati, OH, 45221). Project 
number: 006656. Contract: EY-76-S-02-2307.A002. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$6,000. . ,. , 
Related energy source: nuclear lssion(l00) R and D categ?$$::~$o- 
logical effects of pollutants or physical disturbances. 

Measurements data were collected on 68 selected siitk'in' 8 
drainage basins of the Nevada Test Site during the years 1962)-1975. 

I 
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These included data for plant, rodenf and environmental variables 
(rainfall, air temperatures, soils moisture, and gamma radiation) 
collected concurrently during the period in all of the 68 systems, 
which represented the major kinds of biologicnl/cnviron~nental sys- 
tems of the region. Overall objectives are an assessment of the effects 
of nuclear tesang on biological com onents of certain of the systems, 
and the elaboration of models deining many of the fundamental 
interrelationships between the biological and-environmental varia- 
bles of desert (Mojave, Great Basin, and transition) ecosystems. 
Keywords: nevada test site; nuclear explosions; environmental effects; 
terrestrial ecosystems; deserts; data compilation; mathematical 
models. 

106536 Effects of Mesoscale Weather Disturbances on Contamina- 
tion Concentrations. Kreitzberg, C.W. (Drexel University, Dept. of 
Physics and Atmospheric Science, Philadelphia, PA, 19104). Project 
number: 006675. Contract: EY-76-S-02-2360. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$64,000. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

The objective is a Prototype Regional Meteorological Fore- 
cast System (PRMFS) in the Eastern United States with a demon- 
strated capability both in post-analysis and real-time forecasting of 
air pollution. The set of PRMFS codes will be replaced by an 
integrated system of codes that run from data available in real-time. 
The boundary layer nested mesh and vegetated round layer will be 
incorporated into the 3-dimensional code, and p?ume dispersion will 
be added to the trajectory and cleansing codes. The case of July 19, ' 
1978, for which special observations are available, will be used to 
demonstrate post-analysis capability. The real-time system will be 
demonstrated during the Sesame '79 field experiment in April 1979. 
Keywords: air pollution; forecasting; p codes; boundary layers; real 
time systems. 

106537 Sorption of Pollutant Cases by Soils. Bremner, J.M. (Iowa 
State University of Science and Technology, Department of Agron- 
omy, Ames, IA, 5001 1). Project number: 006789. Contract: EY-76-S- 
02-2530. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE-$50,000. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives of this project are to assess the ability of soils 
to sorb nitrogen and sulfur gases identified as major air pollutants, to 
identify the factors affecting sorption of these gases by soils, and to 
determine the mechanisms of sorption of these gases. The soils used 
are selected to obtain a wide range in properties. Gas sorption is 
studied by soil analysis and by gas chromatographic and chemilu- 
minescent techniques. Findings include the following: (1) soils have 
substantial capacities for sorption of S02, H2S, and NO2, and their 
capacities for sorption of these gases can be predicted from various 
soil analyses; (2) soils can act as sinks for atmospheric N 2 0  under 
some conditions, but usually act as sources of this gas; and (3) N2O is 
produced during nitrification of fertilizer nitrogen in soils. The latter 
finding has important implications in regard to the potential threat of 
soil-derived N 2 0  to the ozone layer. Work planned is designed to 
identify the factors affecting sorption of N20, NO and NO2 by soils, 
to elucidate the mechanisms by which soils sorb these gases, and to 
evaluate recent work indicating there is a major ground surface sink 
fnr N2O - - - - . - - . 
Keywords: chemical emuents; air pollution; gaseous wastes; sulfur 
compounds; nitrogen compounds; soils; air cleaning; absorption; 
sorptive properties; biodegradation; earth atmosphere; environmen- 
tal transport; gaseous wastes. 

106538 Tbermoregulation of Fish and Turtles in Thermally 
Stressed Habitats. Spotila, J.R. (State Univ. of New York at Buffalo, 
Dept. of Biology, Buffalo, NY, 14222). Project number: 006796. 
Contract: EY-76-S-02-2502. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$36,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The proposed overall objectives of this renewal are to: (1) 
continue to develop and perfect a mathematical model to predict the 
temperature of a fish in a heterothermal environment, (2) determine 
the specific physical and physiological adaptations by which large 
fish and other ectotherms adjust to changes in water temperature, (3) 
continue field studies in the biophysical ecology of turtles in thermal- 
ly stressed environments of the Savannah River Plant, and (4) 
continue energy budget modeling of heat transfer between large 
ectotherms and their environment. 
Keywords: reptiles; biological stress; alligators; turtles; fishes; envi- 
ronment; mathematical models; thermal effluents; biological effects; 
nuclear power plants; temperature effects; control. 

106539 Studies of the Environmental Impact of Evaporative Cool- 
ing Tower Plumes. Norman, J.M. (Pennsylvania State University, 

De t. of Meteorology, University Park, PA, 16802). Project number: 
006P815. Contract: 80-EVO2463. Supported by: Department of Energy, 
Washington. D C  (USA). Office of Hcalth ruld Environmental Re- 
search. Funding: DOE-$80,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental effects assessment. 

The objectives of this research are to characterize the envi- 
ronmental effects of evaporative cooling tower plumes. This in- 
volves obtaining a variety of field data around the Keystone-Conne- 
maugh power plant in SW Pennsylvania such as: (a) plant operating 
conditions as an input to a plant energy balance model to specify the 
tower as a source of heat and moisture for plume model validation 
studies; (b) temperature and droplet concentrations inside towers to 
relate environmental effects to  tower characteristics; (c) aircraft 
turbulence measurements of temperature, water vapor and vertical 
velocity inside plumes for tests of plume model predictions and a 
better understanding of plume behavior; (d) surface based Doppler 
Sodar measurements; (e) drift-drop size distribution measurements in 
plumes; (f) measurements of aerosol size distributions, particle identi- 
fication and SO2 in merging stack and cooling tower plumes to 
define the sulfur balance in this region and predict deposition of 
sulate; and (g) measurement of ambient conditions from the surface 
to 10,000 feet altitude to provide background information for 
models. Techniques utilized include: (1) measurements within cool- 
ing water; (2) ground based measurements such as with the Sodar 
equipment; and (3) use of instrumented aircraft for plume measure- 
ments of temperature, velocities, drift particle size, and SO2 concen- 
tration. 
Keywords: cooling towers; environmental impacts; air pollution; 
plumes; meteorology; environmental transport; fossil-fuel power 
plants; pennsylvania; mathematical models; earth atmosphere; ther- 
mal effluents; precipitation scavenging; aerosol monitoring; sulfates. 

106540 Effects of Environmental Stresses on the Species Composi- 
tion of Phytoplankton Populations. Ryther, J.H. (Woods Hole Ocean- 
ographic h t . ,  Woods Hole, MA, 02543). Project number: 006848. 
Contract: AT(l1-1)-2532. Supported by: Department of Energy, 
.Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$100,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

This is a study on the effects of increased temperature, 
nutrient enrichment, chlorine, and the heavy metals copper and zinc 
on the succession and dominance of phytoplankton species in natural 
communities taken from Vineyard Sound, MA. Water from that 
source containing its natural phytoplankton is circulated through 
cultures ranging in size from 10 to the third power to 10 to the 5th 
power liters at rates that permit the establishment of steady-state 
populations, following which the above stresses are applied, singly 
and in combination, at increments until new steady state populations 
of different community structure (species composition, dominance, 
and diversity) and/or magnitude (biomass and primary productivity) 
are observed. 
Keywords: water pollution; environmental effects; phytoplankton; 
communities; biological stress; thermal pollution; nutrients; chlorine 
compounds; copper compounds; zinc compounds; aquatic ecosys- 
tems; population dynamics. 

106541 ~lutoniuh,  Cesium and Uranium Series Radionuclides in 
the Hudson River Estuary and Other Environments. Simpson, H.J. 
(Columbia University, Lamont-Doherty Geological Observatory, 
Palisades, NY, 10964). Project number: 006855. Contract: E(11- 
1)2529. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE-$65,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives are to collect sediment samples in the Hudson 
River Estuary and adjacent continental shelf, and to analyze them 
for Cs-137, Cs-134, Co-60 and Mn-54 by direct gamma counting and 
for Pu-239, Pu-240 and Pu-238 by alpha-spectrometry. Our purpose 
is to describe the behavior of fallout-derived plutonium in estuarine 
sediments as a function of a number of environmental parameters, 
and to exploit the reactor-release tag of Hudson sediments as an 
indicator of the sediment transport and accumulation patterns which 
control the distribution of plutonium in the sediments. 
Keywords: plutonium; cesium; hudson river; estuaries; radioecologi- 
cal concentration; sediments; continental shelf; cesium 137; cesium 
134; cobalt 60; manganese 54; plutonium 239; plutonium 238; plutoni- 
um 240; radionuclide migration; fallout. 

106542 North Pacific Disposal of High Level Ra-Wastes. Ander- 
son, D.R. (Sandia Laboratories, Albuquerque, NM, 871 15). Project 
number: 002221. Contract: EY-76-C-04-0789. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$300,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 



DEPARTMENT OF ENERGY 

The broad objective of the Seabed Program is to determine 
the technical feasibility, including the determination of environmen- 
tal acceptability and comparability, of controlled emplacement of 
radioactwe waste materials under the sediments of the deep ocean 
floor. Sub-objectives include: (1) oceanographic investigations de- 
scribe the modem ocean environment, determine present and past 
ratcs of the natural processes on and beneath the seafloor, and 
characterize the environmental media which will interact with the 
wastes once emplaced; (2) effects investigations which will develop 
understanding of the interactions of the natural systems with the 
wastes and the emplacement operation; (3) systems development 
cngineering for transportation, handling, and emplacement oper- 
ational re uirements and costs; (4) site selection and survey for 
detailed inlormation about the specific sites of interest; (5) environ- 
mental assessment to determine those operational, safety, and em- 
placed waste effects on the environment; and (6) environmental 
impact definition which is simply those special effects of the oper- 
ation and of the emplaced wastes on the natural system in a full 
operational phase. These objectives are being met by working within 
the established capabilities of several laboratories and oceanographic 
institutions as well as several engineering firms. The Division of 
Ecological Research-supported portion of the work, which is mostly 
conducted bv Scripps Institute of Oceanoeraphv. concerns the re- - . .. 
spirometry and rn&obiology of deep ocean sediments, biological 
transfer processes across the benthic boundary layer, and biological 
transport mechanisms in the water column. 
Keywords: pacific ocean; high-level radioactive wastes; radioactive 
waste disposal; marine disposal; sea bed; feasibility studies; oceanog- 
raphy; environmental impacts. 

106543 Revegetation Following Artificial Disturbance. Fraley, L. 
Jr. (Colorado State University, Dept. of Radiology and Radiation 
Bioloev. Fort Collins. CO. 80523). Proiect number: 006989. Suooort- 
ed b G - ~ e ~ a r t m e n t  of ~ n e r ~ y ,  ~ a s h i i ~ t o n ,  DC (USA). 0 ~ ; e  of 
Health and Environmental Research. Funding: DOE-$19,000,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or hysical disturbances. 

The objectives are to: 6) determine the potential for revege- 
tation at Rocky Flats; (2) determine recovery of grasslands vegeta- 
tion following exposure to ionizing radiation disturbance by fire, 
tilling or scraping; and (3) determine the radiosensitivity of grassland 
vegetation to chronically administered radiation. The approach in- 
cludes (1) removing existing vegetation by tilling and reseeding with 
various mixtures of native species under varying conditions; (2) 
exposing grasslands vegetation to ionizing radiation on burn, rototill 
or scrap and measuring secondary succession; and (3) chronically 
exposing grassland vegetation to ionizing radiation. Results indicate 
that plant communities continue to be in equilibrium with radiation 
dose rate. All nuclear characteristics have been determined for 
Tradescantia occidentials and Ornithogalum virens. 
Keywords: land reclamation; revegetation; ionizing radiations; fires; 
rocky flats plant; environment. 

106544 Strip Mine Reclamation: Remote and Direct Measurement 
of Revegetation Success. Carrel, J.E. (University of Missouri, 407 
Tucker Hall, Columbia, MO, 65201). Project number: 006998. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$6,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives of this project are: (1) to describe quantitative- 
ly the natural recovery of strip mines; and (2) to design a technique 
for rapid strip mine restoration by endemic organisms. The island 
biogeographical and ecosystem nergetic approaches of ecology are 
being used in stripped grasslands. 
Keywords: coal mining; surfacc mining; lallil reclamation; aerial 
monitoring; revegetation. 

106545 Health Effects of Combustion-Generated Soots and Poly- 
cyclic Aromatic Hydrocarbons. Thilly, W.G. (Massachusetts Institute 
of Technology, Room E18-666, Cambridge, MA, 02139). Project 
number: 007293. Contract: EE-77-S-02-4267. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$169,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$47,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The objective is to understand the physiological and ecologi- 
cal responses of a variety of plant species including crops, trees, and 
weeds, to elevated concentrations of SO2 and C 0 2  separately and 
together since these gases may act antagonistically with respect to 
photosynthesis, water use and ultimately growth. Experiments on 
corn, soybean, sunflower, silver maple, cottonwood, and sycamore 
grown under controlled conditions and under 300, CIOC), and 1200 
ppM CO2 have been conducted. It was found that the species differ 
in their rates of photosynthesis, transpiration, water use efficiency, 
and growth. Generally photosynthesis and growth increased more in 
soybean and sunflower than in corn when the plants were grown at 
600 and 1200 ppM C02. SO2 fumigation, experiments using the 
species mentioned above have begun and w ~ l l  be followed by other 
experiments which will elevate the concentrations of SO2 and C 0 2  
simultaneously. 
Keywords: earth atmosphere; sulfur dioxide; carbon dioxide; plants; 
physiology; environmental impacts; air pollution; biological effects; 
maize; soybeans; trees; sunflowers; photosynthesis; water require- 
ments; synergism; plant growth. 

106547 Air Pollution Effects on Food Quality. Pell, E.J. (Pennsyl- 
vania State University, 211 Buckhout Lab., University Park, PA, 
16802). Project number: 007234. Contract: EE-77-S-02-4331. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$52,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The impact of ozone on food quality of three major crops is 
being studied. Quality of alfalfa foliage, potato tubers and soybean 
seeds is being evaluated in relation to acuie injury to foliage induced 
by ozone. Qualitative parameters under consideration are as follows: 
(1) alfalfa foliage--estrogenic flavonoid status including coumestrol, 
daidzein, genistein and formononetin, protein (quantitative and quali- 
tative); (2) potato tubers--reducing sugars, starch, protein glycoalka- 
loids; (3) soybean seeds--proteins, lipids, and carbohydrates. Plants 
are grown in a conventional greenhouse. Alfalfa plants are ex osed 
to a single acute exposure of ozone and foliage expressing digerent 
levels of injury is harvested and analyzed for parameters enumerated 
above. Potato plants and soybean plants are exposed to acute doses 
of ozone at semiweekly intervals and tubers or seeds harvested at 
maturity and analyzed for above parameters. A11 ozone exposures 
are carried out in controlled environment chambers. Ozone does not 
induce coumestrol in the 5 cultivars of alfalfa which we considered. 
Other estogenic compounds may be present and are presently being 
investigated. Such compounds would reduce quality of this forage. 
One flavonoid 4', 7-dihydroxyflavone is induced by ozone as identi- 
fied and verified in this study. Glycoalkaloids are not induced in 
potato tubers of plants exposed to ozone. Effects on other quality 
parameters are presently being evaluated. The induction of certain 
compounds like coumestrol in alfalfa or glycoalkaloids in potato 
tubers would reduce their respective qualities. Shifts in protein 
composition of alfalfa foliage or soybean seed would alter their 
respective qualities. 
Keywords: air pollution; food; wholesomeness; crops; alfalfa; pota- 
toes; soybeans; ozone; toxicity; tolerance. 

106548 Likelihood Estimations of Vegetative Alteration Near 
Known or Proposed Sources of Air Pollution. Davis, D.D. (Pennsyl- 
vania State University, Department of Plant Pathology, University 
Park, PA, 16802). Project number: 007297. Supported by: Department 
of Energy, Washington, DC (USA). Office of Health and Environ- 
~ l ~ e r ~ l a l  Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The purpose of this project is to construct a computer model 
to simulate and predict injury to vegetation by sulfur dioxide. 
Characteristics of pollutant dose, climate, and species susceptibility 
will be obtained from literature reviews and experimental studies and 
used to construct a mathematical model which will predict the 
probability of foliar injury to vegetation. 
Keywords: plants; metabolism; air pollution; biological effects; fore- 
casting; sulfur dioxide; mathematical models; environmental impacts. 

Human cell mutation by soot and soot constituents will be 
measured using an assay developed by the contract laboratory. The 106549 Chemical Composition of Precipitation in Minnesota. 
principal effort, however, will be (1) to develop novel means for Gorham, E. (University of Minnesota, Department of Ecology and 
storage and use of drug metabolizing elements derived from mamma- Behavioral Biology, St. Paul, MN, 55108). Project number: 007439. 
lian tissues as part of the mutation assay, and (2) to develop means to Contract: EE-773-02-4327, Supported by: Department of Energy, 
automate the overall assay procedure. Washington, DC (USA). Office of Health and Environmental Re- 
Keywords: animal cells; man; soot; mutagen screening; bioassay; search. Funding: DOE. 
enzymes; storage; automation; bioassay. Related energy source: CoaI(100) R and D categories: Environmental 

transport and conversion of pollutants. 
106546 Impact of Atmospheric SO2 and CO2 on the Ecophysio- The purpose of this 'study is to determine the deposition of 
logy and Competitiveness of Plants. Bazzaz, F.A. (Univ. of Illinois, nutrients and pollutants in dust, rain and snow at polluted and 
Department of Botany, Urbana, IL, 61801). Project number: 007232. unpolluted sites in Minnesota and North Dakota. Automatic precipi- 
Contract: EE-77-S-02-4329. Supported by: Department of Energy, tation and bulk deposition collectors will be used for sampling dust, 



rain and snow and analyses will be performed for major cations and 
anions and physical characteristics of samples. Chemical data will be 
used to evaluate the role of various ions and their origins on 
precipitation quality. Sampling sites range across a region of gradient 
air quality from Minnesota to North Dakota. 
Keywords: atmospheric precipitations; nutrients; air pollution; depo- 

recipitation scavenging; minnesota; south dakota; sampling; sition; p ; 
air qua ~ t y  dusts; rain; snow; particles; aerosols; ph value; mathemat- 
ical models; environmental transport. 

106550 Uptake of Sulfuric Acid Mist by Plant Canopies. Wed- 
ding, J.B. (Colorado State Univ., Dept. of Civil Engineering, Ft. 
Collins, CO, 80523). Project number: 007476. Contract: EE-77-S-02- 
4367. Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The purpose of this study is to determine the deposition of 
sulfuric acid aerosol on plant canopies and to determine injurious 
effects on foliage. Plants with different canopy densities will be 
exposed to a simulated aerosol in a wind-tunnel and mass and 
number of droplets intercepted will be determined as a function of 
aerosol and canopy characteristics. Plants will be exposed to sulfuric 
acid aerosols in a growth chamber and anatomical, cytological and 
physiological measurements will be made. Physiological response of 
the test plants appears to be related to the H2S04 loading and the 
degree of hydration of the H2S04. 
Keywords: sulfuric acid; plants; uptake; environmental transport; 

.aerosols; acid rain; leaves; simulation; physiology; cytology; dcposi- 
tion; environmental effects. 

106551 Trace Elements in Oil Shale. Chappell, W. (University of 
Colorado, Denver, CO). Project number: 007098. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$357,000. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The program has three,major parts: a baseline study, a mass 
balance study, and a transport/biological effects study. The purpose 
of the baseline study is to establish the natural levels of several trace 
metals in soils, stream sediments and biota in the regions which will 
be subjected to impact during oil shale development. Some trace 
metals will be volatilized during the retorting process and others will 
either be released in liquid waste effluents or are subject to leaching 
from spent shale. The mass balance studies will involve measurement 
of the trace metal contents of raw shale and spent shale. Some of this 
work can be done with spent shale from pilot and industrially-owned 
units of varying scales which are now operating. Some work will be 
done with bench scale models. An extension of the mass balance 
studies will include work on the transport of trace metals after 
release as in stack gases or after mobilization from the spent shale. 
These studies will be concentrated on the mobilization of trace 
elements in spent shale and the potential for contamination of ground 
or surface waters and the role of stream sediments and soil in 
eliminating or reducing this potential problem. The third major 
effort will deal with b~ological availability of the trace metals to 
plants used to revegetate the massive amounts of spent shale which 
will be generated. 
Keywords: oil shales; chemical composition; impurities; elements; 
trace amounts; soils; sediments; oil shale processing plants; waste 
water; solid wastes; leaching; mass balance; spent shales; environ- 
mental transport; emission; ground water; surface waters; revegeta- 
tion; water pollution; environmental effects; biological effects; 
chemical effluents; plants. 

106552 Rehabilitation Potential and Practices of Colorado Oil 
Shale Lands. Cook, C.W. (Colorado State University, Department of 
Range Science, Ft. Collins, CO, 80523). Project number: 007100. 
Contract: EY-76-S-02-4018. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$280,000. 
Related energy source: oil shale(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The overall objective of the project is to study the effects of 
seeding techniques, species mixtures, fertilizer, ecotypes, improved 
plant materials, mycorrhizal fungi, and soil microorganisms on the 
initial and final stages of reclamation obtained through seeding and 
subsequent succession on disturbed oil shale lands. Several of the 
studies associated with the project have some phases being conduct- 
ed principally in laboratories and greenhouses. Field studies are 
being conducted on a 20-hectare Intensive Study Site in the Piceance 
Basin of northwestern Colorado. Products will include the follow- 
ing: (1) determination of revegetation techniques for establishing 
diverse plant communities; (2) determination of plant successional 
patterns on overburden material and retorted shale'as influenced by 
species mixtures, cultural practices, and soil conditions; (3) determi- 
nation of'methods for establishing adequate long-term fertility levels 
on disturbed soils; (4) identification of naturally occurring ecologi- 
cal-genetic variation of important revegetation species; (5) descrip- 

tion of naturally occurring phytosociological structures in the Pi- 
ceance Basin; (6) development of improved strains of grasses and 
legumes for revegetation; (7) determination of microbial responses 
during establishment of plants on disturbed soils and retorted shale; 
(8) development of management alternatives where plant-microbe 
relations can be controlled; and (9) determination of the importance 
of mycorrhizal fungi in stabilizing disturbed soils and retorted shales. 
Keywords: colorado; oil shales; oil shale processing plants; environ- 
mental effects; land reclamation; revegetation; plant growth; fertiliz- 
ers; nitrogen; phosphorus; nutrients; spent shales; chemical composi- 
tion; terrestrial ecosystems; biological effects; soils; genetics; mycorr- . 
hizas; microorganisms. 

106553 Maintenance of a Rural Precipitation Chemistry Center at 
Whiteface Mountain. Mohnen, V. (State University of New York, 
Atmospheric Sciences Research Center, Albany, NY, 12222). Proj- 
ect number:,007099. Contract: EY-76-S-02-2986. Supported by: De- 
partment of'Energy, Washington, DC (USA). Office of Health and 
Environmental.Research. Funding: DOE-$30,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The Atmospheric Sciences Research Center (ASRC) main- 
tains and operates one of eight precipitation chemistry sites in 
support of MAP3S. In addition selected pollutants are measured in 
ambient air in support of related studies on stratospheric input of 
ozone and MAP3S studies. 
Keywords: new york; air quality; air pollution; monitoring; rural 
areas; acid rain; sulfur dioxide; ozone; stratosphere. 

106554 Development of an Aerosol Size Classifier. Forney, L.J. 
(University of Illinois, Urbana, IL Project number: 007443. Support- 
ed by: Department of Energy, dashington. DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$42,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The purpose of this proposed research is to develop and test a 
simple aerosol size fractionator for use in sampling and characteriz- 
ing fine suspended atmospheric particles (less than 3 micrometers in 
diameter). The principle of virtual impaction will be used together 
with a continuously variable slit width. While the versatility of 
single stage fractionators incorporating these principles has been 
demonstrated, additional R and D and tests are needed to optimize 
design and performance. Tests will be made using monodispersed 
DOP particles to determine the magnitude of internal wall losses. An 
evaluation of performance compared to other currently available 
size fractionators will be conducted. 
Keywords. particle size classifiers; design; testing; coal; combustion; 
particles; aerosols; sampling; air pollution. 

106555 Microbiological Air Quality: Ames Southwestern Disposal. 
Kniseley. (Ames Laboratory, Ames, IA, 50011). Project number: 
002485. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Enviroamental Research. Funding: 
DOE-$73,000. 
Related energy source: conservation(1')O) R and D categories: Pollut- 
ant characterization and analysis. 

Bacteriological sampling is being conducted at the Ames 
Solid Waste Recovery Plant, the Atlas Storage Bin, the Ames 
Power Plant and at several ambient locations throughout the city of 
Ames. The samples are collected with impinger and six-stage Ander- 
son 2000 air samplers. The bacteria are identified using mini-tek 
systems as well as other conventional microbiological techniques. 
Work is also underway for the determination of specific toxins 
present in the samples. Future work will involve modification in the 
processing plant which would control any microbiological hazards 
that are discovered. 
Keywords: waste processing plants; storage facilities; refuse-fueled 
power plants; air quality; pathogenesis; bioassay; air pollution; health 
hazards; bacteria; toxins; sampling; iowa. 

106556 Competitive Effects of Introduced Annual Weeds on Some 
Native and Reclamation Species in the Powder River Basin, Wyoming, 
University Station. Knight, C. (University of Wyoming, University 
Station, Laramie, WY, 82070). Project number: 007218. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$21,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The experimental design consists of three 20 x 72 m plots, 
each a different distance from introduced weed seed sources. Plots 
with and without weeds will be compared to determine effects of the 
weeds on the native species invading naturally. Randomly selected 
plots with and without weeds will be irrigated at a level not to 
exceed maximum precipitation for the study area. An area undergo- 
ing reclamation will be studied in a similar manner, with the follow- 
ing treatments being applied where reclamation species have been 
planted: (1) introduced weeds and water, (2) no weeds and water, (3) 
weeds and no water, and (4) no weeds and no water. Measurements 
of the ecophysiological characteristics will be done on the dominant 



species in field and greenhouse experiments. The experiments have 
been initiated near stripmining sites in the Powder River Basin south 
of Gillette, Wyoming. 
Keywords: p1ants;"grass; population dynamics; revegetation; pre- 
ferred species; cultivation techniques; surface mining; land reclama- 
tion; wyoming. 

106557 Characterization of Gaseous Molecular Pollutants. Svec, 
H.J. (Ames Lab., Ames, IA). Project number: 001359. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$150,000, 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The broad objectives of this study are to develop the basic 
science, the investigative methods, and the hardware so that the 
demanding analytical requirements associated with the characteriza- 
tion of organic and inorganic pollutants in effluents from energy 
generating sources can be met in a viable, practical manner. Particu- 
lar emphasis is devoted to the development of multipollutant analyt- 
ical concepts and on the determination of ultratrace pollutants. 
Special attention is being placed on those inorganic and organic 
pollutants which are or may be emitted from fossil-fueled energy 
sources and from coal liquefaction and gasification plants. Many. of 
these pollutants are certainly health hazards, and some already 
identified are proven carcinogens. Two projects are now supported 
and a request for the initiation of a third project has been submitted 
with the FY 1979 Schedule 189. The three projects are as follows: 
(l),isolation, characterization, and quantitation of higher molecular 
we~ght organic pollutants; (2) x-ray excited optical luminescence of 
polynuclear aromatic hydrocarbons; and (3) personnel and plant 
monitors for known and potential toxic substances. 
Keywords: air pollution; atmospheric chemistry; chemical analisis; 
multi-element analysis; fossil-fuel power. plants; coal liquefaction; 
coal gasification; chemical effluents; polycyclic aromatic hydrocar- 
bons. 

106558 Nucleic Acid--Protein Interactions: Conformational Stud- 
ies. Fasman, G.D. (Brandeis University, Graduate Department 'of 
Biochemistry, Waltham, MA, 02154). Project number: 007974. Con- 
tract: EP-78-S-02-4962.A000. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$25,000. 
Related energy source: Coal(5O); 'nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The biological functions of both proteins and nucleic acids 
are frequently under conformational control. Studies will be con- 
ducted on both biological materials and synthetic models of these 
biological macromolecules. Research will be directed towards meth- 
ods of determining and predicting the conformation and conforma- 
tional transitions in protein models (poly-alpha-amino acids) and 
nucleic acids (model polynucleotides). Physical--chemical techniques 
such as optical rotatory dispersion, circular dichroism, tritium ex- 
change, and fluorescence will be exploited. Research will be directed 
towards elucidating the conformational consequences and biological 
significance of the interaction of DNA and both the histones and 
non-histone proteins found in the nucleus. Model systems, utilizing 
model polypeptides and polynucleotides, will be studied to investi- 
gate the interdependence of the conformation of both components of 
these models. Such studies.wil1 perhaps lead to the understanding of 
how nucleoproteins are involved in control of genetic expression, 
and how failures in control mechanisms operate. 
Keywords: proteins; nucleic acids; conformational changes; biologi- 
cal functions; biological models; biochemical reaction kinetics; ge- 
netic control. 

106559 INEL National Environmental Research Park. Markham, 
O.D. (Idnho National Engineering Laboratory, Radiological and 
Environmental Sciences Lab. (RESL), 550 2nd Street, Idaho Falls, 
ID, 83401). Project number: 000983. Supported by:.Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$75,000. 
Related energy source: Coal(50); nuclear fission(50) R and D categk 
ries: Environmental effects assessment. 

The objectives of this project are to administer environmental 
studies on the Idaho National Engineering Laboratory (INEL) Na- 
tional Environmental Research Park (NERP); and to provide field 
facilities, site characterization, and dissemination of information. The 
objectives are being met through the appointment of a NERP 
coordinator. Several studies are in progress to characterize the 
INEL Site environment. Meetings were held with all personnel 
involved in ecological studies at the INEL and proceedings are 
currently being mailed. A NERP brochure and two displays describ- 
ing the INEL NERP are being planned. A symposium on September 
11 and 12, 1978, presented the program to a large group of Rocky 
Mountain Region scientists and goverlment agency officials. Thirty- 
five papers were given and abstracts are available at RESL. 
Keywords: idaho national engineeririg laboratory; nature reserves; 
environment;, ecology; plants; animals; population dynamics; re- 
?arch programs; management. 

106560 INEL Ecological Studies: NERP. Markham, O.D. (Idaho 
National Engineering Laboratory, Health Services Laboratory, 550 
Second Street, Idaho Falls, ID, 83401). Project number: 000988. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$90,000. 
Related ener&ource:*nuclear fission(100) R and D categories: Envi- 
ronmental effebts assessment. 

The objectives of this project are to obtain basic information 
on the flora and fauna of the Idaho National Engineering Laboratory 
(INEL) Site which will enhance future environmental planning, 
preparation of environmental impact statements, and provide data to 
determine the movements and effects of radioactive materials in the 
ecosystem involved; and to characterize the environment of the 
INEL National Environmental Research Park. The studies being 
conducted or  in planning are: (I) a study of raptor species; (2) 
demographic analysis of the burrowing owl; (3) vegetation analyses 
on grazed and ungrazed areas; (4) faunal populations levels correlat- 
ed with different land use practices; (5) validation study of rodent 
populations; (6) plant and animal succession on a burned area; (7) a 
study of plant succession by use of long-established (26 yr) plant 
transects; (8) seasonal diet of coyotes; (9) a demographic analysis of 
the pygmy rabbit; (10) a study of amphibian and reptilian fauna; and 
(1 1) periodic distribution and food habit relationship of fishes. 
Keywords: idaho national engineering laboratory; baseline ecology; 
plants; animals; decision making; data acquisition; environmental 
impacts; terrestrial ecosystems; radionuclide migration; nature re- 
serves; population dynamics; species diversity; land use; revegeta- 
tion; population relocation. 

106561 INEL Site Radioecology Program. Markham, O.D. 
(Idaho National Engineering Lab., Health Services Laboratory, 550 
Second Street, Idaho, Falls, ID, 83401). Project number: 001390. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$120,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objecties of the project are to: (1) establish concentra- 
tions of radionuclides in biological materials onsite and downwind of 
the INEL Site; (2) establish antelope migration routes so radionu- 
clide tissue data significance can be established; (3) determine food 
habits and radionuclide concentrations in mourning doves; (4) deter- 
mine secondary succession, wind erosion, and radionuclide resuspen- 
sion on a burned area; (5) determine distribution of Pu, Cm, and Am 
in the Test Reactor Area Radioactive Waste Ponds; (6) determine 
gamma radionuclide concentrations and describe biomass of ecosys- 
tem components in a waste pond; (7) determine external radiation 
exposure to small mammals near radiation areas; (8) determine 
effects of radiation exposure to swallow young; (9) determine repo- 
pulation of small mammals in a burned area; (10) determine radionu- 
clide buildup and retention by waterfowl using a radioactive leach- 
ing pond; (1 1) determine radionuclides near the INEL Radioactive 
Waste Management Complex; and (12) determine 1-127 and 1-129 
relations on and near the INEL Site. Radionuclide data are just now 
accumulating to the point where good statistical interpretation can 
be made. FY 1979 should bring animal dose estimates and transport 
parameters for 1- 129 and transuranic elements. 
Keywords: idaho national engineering laboratory; radioactive waste 
management; radioactive effluents; aquatic ecosystems; terrestrial 
ecosystems; contamination; radionuclide migration; americium iso- 
topes; curium isotopes; plutonium isotopes; iodine 127; iodine 129; 
radioecological concentration; radioecology; deer; birds; migration; 
radionuclide kinetics; soils; erosion; particle resuspension; mammals; 
radiation doses; buildup; radiation monitoring. 

106562 ~eteorological Research and Development. Randerson, D. 
(National Weather Service, Western Region, P.O. Box 14985, Las 
Vegas, NV, 891 14). Project number: 000542. Contract: EY-76-A-08- 
0351. Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$45,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

Under this agreement the principal investigator will serve as 
editor of a book entitled Atmospheric Science and Power Produc- 
tion. This book is designed to update and to replace the widely used 
Meteorology and Atomic Energy: 1968. The book will contain 20 
chapters authored by 25 professionals. Consisting of four sections 
(Fundamentals, Atmospheric Physics, Atmospheric Chemistry, and 
Applications), the book' will cover a wide variety of atmospheric 
topics related to the fate of power plant effluents. In addition, 
research will be conducted on the effect of complex terrain on the 
long-range transport of radioactive debris that might be released 
accidentally from underground nuclear tests. Previously,'~ollected 
field data will be analyzed and used to describe the effect of goin'i,le';it 
terrain on mesoscale transport and diffusion. ~urthermore:'ttik avail-'' 
able data will be suri;eyed to determine if reliable e~timat&$~ii;p'&i 

f 
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made of eddy diffusion coefficients for space scales of the order of 
100 km and time scales of 1 to 2 days. .- 

Keywords: atmospheric chemistry; power plants, environmental ef- 
fects; air pollution; chemical emuents; underground nuclear stations; 
nuclear explosions; radioactivity; radionuclide migration; meteorol- 
ogy. 

106563 Mid-Pacific Marine Laboratory. Reese, E. (University of 
Hawaii, Hawaii Institute of Marine Biology, P.O. Box 1346, Kan- 
eohe, HI, 96744). Project number: 000661. Contract: E(26-1)-628. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$205,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

This project provides management support to marine research 
projects conducted in and about the Marshall Islands in the areas of: 
(1) biogeochemistry of atolls; (2) radionuclide pathways to man; and 
(3) human presence in the atoll ecosystem. Both intramural and 
extramural programs are supported with investigators from the 
University of Hawaii conducting intramural projects and investiga- 
tors from other universities funded for the extramural program. A 
fuller understanding of the atoll ecosystem is,expected as a result of 
these investigations. 
Keywords: marshall islands; radiation monitoring; aquatic ecosys- 
tems; terrestrial ecosystems; radionuclide migration; fallout deposits; 
radioecological concentration; animals; plants; aquatic organisms; 
radionuclide kinetics; sediments; seawater; 'sampling; research pro- 
grams; management; human populations; environmental exposure 
pathway; biogeochemistry. 

106564 Computer Support. (Computer Science Corporation, P.O. 
Box 15390, Las Vegas, NV, 891 14). Project number: 000807. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$5,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The purpose of this project is to provide data processing 
support to CETO organizations on sponsored research studies at the 
Nevada Test Site. 
Keywords: data processing; computers; research programs; manage- 
ment. 

106565 Hydrogeochemistry of Eniwetok. Buddemeier, R.W. 
(Lawrence Livermore Laboratory, Livermore, CA, 94550). Project 
number: 3329. Contract: E(26-1)-641. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$65,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives of this project are the description and quanti- 
tative understanding of the hydrology and groundwater geochemis- 
try of Eniwetok Atoll and the use of these results to interpret 
groundwater radioactivity in terms of leaching, cycling, transport, 
and residence time models for the groundwater, soil, vegetation 
system of specific locales, and for the atoll system as a whole. 
Measurements of tidal lag and efficiency on wells and surface pits 
were performed. Changes in water elevation in wells and pits were 
measured and dye and chemical tracer experiments were conducted. 
The data should provide information on groundwater movement and 
amount of radionuclides in the groundwater system. 
Keywords: eniwetok; ground water; hydrology; geochemistry; radio- 
nuclide migration; radioisotopes; environmental transport; leaching; 
soils; plants; radionuclide kinetics. 

106566 NTS National Environmental Research Park Activity. 
(Nevada Operations Office, P.O. Box 14100, Las Vegas, NV, 891 14). 
Project number: 000991. Supported by: Department of Energy, wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$50,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives are to coordinate arrangements for new envi- 
ronmental research studies by others at the Nevada Test Site, and to 
sponsor specific studies needed to characterize the environment and 
plan for wise use of the land. The first phase of the endangered plant 
species survey was completed and technical report was prepared and 
published. An archaeological survey of the NTS was begun. A 
handbook of policies and procedures will be prepared to instruct 
NERP program candidates and participants how to interface with 
the NTS organization and how operations must be conducted to be 
compatible with existing rules and regulations. 
Keywords: nature reserves; environment; research programs; land 
use; nevada test site; endangered species; plants; archaeology; man- 
uals; environmental policy; ecology. 
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' 106567 Late Somatic Effects of Energy Pollutants. Walburg, H.E. 
Jr.v. (UT-DOE Comparative Animal Research Laboratory, 1299 
Bethel Valley Road, Oak Ridge, TN, 37830). Project number: 

000210. Contract: EY-76-C-05-0242. Supported by: Department of 
Eliergy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$85,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Many toxic agents are carcinogenic or produce other late 
effects at levels which do not cause detectable acute injury. The 
principal current experiment is a study of irradiation effects in burros 
begun in 1951. The most interesting finding to date is that the 
incidence of spontaneous neoplasia in this species is very low and 
that exposure to ionizing radiation does not seem to be carcinogenic. 
Continuation of the study is needed to place these results on a 
statistically valid basis. Studies on platelet aggregation as influenced 
by age, species, and prior irradiation treatment are also being con- 
ducted. Preliminary experiments on the influence of species on 
chemical carcinogenesis have been initiated. 
Keywords. toxicity; carcinogenesis; low dose irradiation; neoplasms; 
epidemiology; burros; delayed radiation effects. 

106568 Atmospheric Turbulence and Diffusion Research. Gifford, 
F.A. (National Oceanic and Atmospheric Administration, Atmos- 
pheric Turbulence and Diffusion Lab., Oak Ridge, TN, 37830). 
Project number: 000532. Contract: EY-76-C-05-3688. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Researcl~. Funding: DOE-$585,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(l0); nuclear 
fission(l0); solar(20); geothermal(l0); hydroelectric(l0) R and D 
categories: Environmental effects assessment. 

The purposes of the program are to conduct basic and applied 
research in atmospheric turbulence and diffusion, and to provide 
meteorological services to DOE and its contractors. Current empha- 
sis is on the effects of waste heat and moisture from energy genera- 
tion on the atmosphere, diffusion and dispersion in forests, plume 
rose and regroup transport processes considering terrain features 
and/or variable boundary layers. Theoretical modeling coupled with 
field observation and laboratory research (wind tunnel) will be used 
to develop new or improved models. Model verification will be 
made against literature data sets, field program data, etc. A forest 
meteorology workshop was held in 1978. Various heat and moisture 
sources such as cooling towers, ponds, and lakes were characterized 
and observed efforts described in a report, Atmospheric Heats of 
Energy Generators, June 1978. A cooling tower drift deposition 
model has been developed. 
Keywords: earth atmosphere; turbulence; diffusion; meteorology; 
waste heat; plumes; air pollution; boundary layers; forests; math- 
ematical models; power generation; environmental effects. 

106569 Marine Pollution Studies. Gonzales, J. (Puerto Rico 
Univ., Caparra Heights Station Center for Energy and Environment, 
San Juan, PR, 00935). Project number: 000615. Contract: E(40-1)- 
1833. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$410,000. 
Related energy source: Coal(30); oil and gas(70) R and D categories: 
Environmental effects assessment. 

The objective is to investigate and evaluate the effects of 
stresses on a coastal marine ecosystem caused by the continuing 
development of the largest energy converting and petrochemical 
complex in Puerto Rico. An integrated team approach will be used 
to investigate the interaction of physical, chemical and biological 
systems in the Guayanilla-Tallaboa area. The research will identify 
and characterize the pollutants in the area and attempt to describe 
their transport within and through the Bay ecosystem. The stresses 
on the biological systems caused by these pollutants will be meas- 
ured and evaluated. The project will culminate in a set of manage- 
ment alternatives for the wise utilization of energy and marine 
resources. 
Keywords: contamination; puerto rico; aquatic ecosystems; stresses; 
petrochemicals; production; environmental effects; petroleum indus- 
try; environmental transport; water pollution; biological effects; 
aquatic organisms; seas; pollution. 

106570 Terrestrial Ecology Project. Tilley, L. (Center for Energy 
and Environment Research, Caparra Heights Station, San Juan, PR, 
00935). Project number: 000616. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$275,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The purpose of the Espirito Santo Drainage Basin Program is 
twofold: (1) to provide baseline ecological data for future environ- 
mental assessment studies at the local and regional level; and (2) to 
determine through an ecosystem approach management alternatives 
for the wise utilization of energy, water, and land resources. Envi- 
ronment management involves planning and decision making and 
both of these require data. At present, little is known about the 
interworking of a complete, integrated system such as the drainage 
basin. While many isolated, ecologically oriented studies have been 
conducted in a tropical environment, few, if any, have provided the 
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data base required for environmental management. In view of rapid- 
ly changing socioeconomic conditions and natural resources limita- 
tions, management urgently requires input data from three systems: 
(1) the physical (geological--meteorological), (2) the biological, and 
(3) the cultural. 
Keywords: terrestrial ecosystems; baseline ecology; land use; energy 
policy; water resources; planning; decision making; puerto rico. 

106571 Mechanism of Carcinogenesis. Coggin, J.H. (University of 
South Alabama, College of Medicine, Mobile, AL, 36688). Project 
number: 007593. Contract: EE-77-S-05-5601. Supported by: Depart- 
ment of Energy, washing to^^, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$19,000. 
Related energy source: Coal(35); nuclear fission(65)'R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objective is to examine the antigenic and biochemical 
changes associated with the earliest stages of cell transformation 
induced by oncodnaviruses acting synergistically with x-irradiation 
(low-level) or radiomimetic chemicals. A highly specific, cytotoxic 
antiserum has been prepared against fetal antigen (EA) present on 
10- but not 14-day gestation hamster fetal or embryonic cells. The 
serum antibody responsible is also capable of destroying a wide 
variety of sarcomas which are known to carry EA. This serum is 
being used to detect (by cell cytotoxicity) the earliest appearance of 
EA on newly transformed sarcoma cells induced in vitro by the co- 
carcinogenic interaction of x-irradiation, chemicals, and SV40. A 
new method for detecting the earliest transformed cells that appear 
in an SV40 infected normal cell population employs the culture of 
cells in polyacrylamide gels which permit only transformed, EA+ 
cells to attach and proliferate. The release of soluble EA from new 
transformant cells induced by co-carcinogenic action will be deter- 
mined and temporally studied. 
Keywords: x radiation; oncogenic viruses; synergism; oncogenic 
transformations; cell cultures; hamsters; animal cells; low dose irra- 
diation; antigens; carcinogenesis. 

106572 Portable XRF Survey Meter and Personal Sample Reader 
for Elemental Dosimetry of Industrial Atmospheres. Rhodes, J. (Co- 
lumbia Scientific Industries, Austin, TX, 78766). Project number: 
007465. Contract: 77EV05464. Supported by: Department of Energy, 
Washington, DC'(USA). Office of Health and Environmental Re- 
search. Funding: DOE-$50,000. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(20); geothermal(20) R and D categories: Pollutant monitoring. 

Dr. John Rhodes, Columbia Scientific Industries, proposes to 
develop, demonstrate and evaluate a new kind of portable x-ray 
fluorescence (XRF) analysis survey meter or personal monitor for 
sampling and analyzing air contaminants. The instrument will be 
capable.of monitoring airborne concentrations of most trace metals, 
inorganics, and organometallics that comprise at least 50 of some 500 
controlled substances. The instrument will be a hand portable, 
battery operated survey meter that can collect air filter samples in 
situ and analyze them, compute concentration from stored calibra- 
tion data, and register the output in suitable units (and provide an 
alarm if required). The instrument will be usable as a reader for 
analyzing samples on the spot from personal air samplers worn by 
workers. 
Keywords: air pollution monitors; x-ray fluorescence analyzers; 
design; fabrication; performance testing; survey monitors; personnel; 
monitoring; air samplers; metals; inorganic compounds; organome- 
tallic compounds; industrial plants; indoor air pollution; data acquisi- 
tion. 

106573 Fate of Chlorine in Seawater. Wong, G.T.F. (Old Domin- 
ion University, Department of Oceanography, Norfolk, VA, 23508). 
Project number: 007616. Contract: EE-774-05-5572, Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The goal of this project is to identify the products and to 
estimate their rates of formation during the chlorination of seawater. 
The effects of bromide ion concentrations, temperatures, and sun- 
light on the rate of chlorine consumption will be followed by three 
methods: an amperometric titration with phenyl arsene oxide at pH 4 
for hypohalites; an iodometric titration with sodium thiosulfate at 
pH 1.4 for hypohalites and some halates; and uv spectroscopy. 
Keywords: seawater; chlorine; chemical effluents; marine disposal; 
chlorination; nuclear power plants. 

106574 Marine Research Boat Operation. Gonzales, J.G. (Puerto 
Rico University, Caparra Heights Station, Center for Energy and 
Environment Research, San Juan, PR, 00935). Project number: 
001326. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$40,000. 
Related energy source: Coal(30); oil and gas(70) R and D categories: 
Environmental effects assessment. 

The research boat, Sultana, was purchased during FY 1976. 
This boat will serve as the primary field platform and base station for 
the work by the Marine Ecology Division. The vessel is capable of 
operating in both shallow and deep water, from bays and inlets to 40 
miles off the coast and has a cruising range of 600 miles. In the field, 
the Sultana can provide berthing and mess facilities for six personnel 
for a continuous 5-day operation. She has a davit and A-frame for 
handling scientific instruments and fishing gear up to 600 pounds. A 
hydraulic winch with 1000 feet of I/8-inch stainless steel cable is 
mounted aft. The working cockpit area is 17 feet long by 12 feet 
wide. The Sultana is small enough (42 feet long) to maneuver easily 
within most bays and near shore and is ideally suited for carrying out 
the field programs in the 'l'allaboa/Guayanilla Bays arco and pro- 
jects in the Mona Channel off the coast of Puerto Rico where heavy 
sea conditions are often encountered. 
Keywords: ecology; aquatic ecosystems; ships; research programs; 
laboratory equipment; field tests; water pollution monitors. 

106575 Environment Research Park. Clements, R.G. (Univ. of 
Puerto Rico, Center for Energy and Environment Research, College 
Station, Mayaguez, PR, 00708). Project number: 001629. Contract: 
EY-76-C-05-1883. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$50,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objectives are: (1) to determine the feasibility of setting 
aside an outdoor laboratory where the impact of man's activities on 
the natural environment, especially those related to energy, can be 
assessed; (2) to develop methods to assess and monitor the environ- 
mental impact of man's activites; (3) to develop methods to estimate 
and predict the environmental response to proposed and on-going 
activities; and (4) to demonstrate the impact of various activities and 
evaluate methods to minimize adverse impact. Several studies char- 
acterizing the climate of this area were completed. The precipitation 
regime has been determined and the report is in preparation. Prelimi- 
nary studies on temperature and humidity pro61ei in this forested 
tract have been completed. Net radiation studies have shown that 
the radiation flux during the winter is about 12 to 14 percent less 
than the summer. 
Keywords: nature reserves; feasibility studies; human populations; 
environmental impacts; measuring methods; pollution abatement; 
planning. 

106576 Atmospheric Carbon Dioxide Effects on the Climate. 
Rotty, R.M. (Oak Ridge Associated Universities, Institute for 
Energy Analysis, Oak Ridge, TN, 37830). Project number: 002932. 
Contract: EY-76-C-05-0033. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$202,000. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

This work is a broad investigation of the potential impacts of 
increasing atmospheric C 0 2  concentrations as a result of fossil fuel 
use. DOE has a major research effort in several scientific areas 
relating to the C 0 2  problem. The Institute is providing assistance 
with meetings of the CO2 Study Group and additional inputs to the 
DOE efforts through evaluations of other (non-DOE sponsored) 
research, e.g., work on climate models and on anthropogenic C 0 2  - .  . - 
sources. 
Keywords: carbon didxide; environmental impacts; fossil fuels; com- 
bustion products; climates. 

106577 Mutagenic Effect of Radionuclides Incorporated into DNA 
of Drosophila melanogaster. Lee, W.R. (Louisiana State University, 
Baton Rouge, LA, 70803). Project number: 006226. Contract: 
EV03728. Suppnrted by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE-$34,000. 
Related enerw source: nuclear fission(100) R and D categories: Bio- 
logical effectsof pollutants in experimental systems. 

- 

The objective of this research is to measure the genetic effect 
of tritium incorporated into specific sites in DNA and protein of 
Drosophila melanogaster spermatozoa. Previous experiments with 
prokaryotes have shown that transmutation of tritium in the 5- 
position of cytosine results in deamination of cytosine and converts it 
to uracil. Uracil then codes as thymidine thereby causing a C-to-T 
transition. Work on this project with the eukaryote D. melanogaster 
has shown that when tritium is incorporated into the 5-position of 
cytosine there is an increase in the mutation frequency over that 
observed when the DNA precursor deoxycytidine is generally la- 
beled. Additional data are needed to verify this finding and to 
determine the efficiency of inducing mutations by transmutation of 
tritium in the 5-position of cytosine and the genetic effect of tritium 
labeling in other positions within the DNA and in a non-DNA 
molecule. The mutations studied in this project are chromatin loss as 
measured by loss of dominant markers on the Y chromosom~e,~sex- 
linked recessive lethals observed in both the F2 and F3, temptrature- 
sensitive lethals and mutations at the ADH locus. . I ~ I  
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Keywords: tritium; genetic radiation effects; dna; proteins; droso- 
phila; spermatozoa; mutation frequency; transmutation. 

106578 Effect of Radiation-Sensitive Mutations and Mutagens/ 
Carcinogens on Bacterial Recombination and Mutagenesis. Matney, 
T.S. (University of Texas, Health Science Center, Graduate School 
of Biomedical Sciences, P.O. Box 20334, Astrodome Station, Hous- 
ton, TX, 77030). Project number: 006297. Contract: EY-76-S-05-4024. 
Supported by: Department of  Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$27,000. 
Related energy source: Coal(5O); nuclear' fission(50) R and D catego- 
ries: Biological effects uf pollutants in experimental systems. 

Recombination in F-merodioloid derivatives of E. coli K-12 
has been used to quantitate gene'conversion and specific marker 
effects and to demonstrate that the excision repair system provides 
part of the conversion enzymology. Similar studies will be made in 
strains in which recombination proceeds by the alternate RECE 
pathway. These derivatives with various combinations of repair 
deficiencies will be used in the construction of F' HIS and F' TRP 
hemizygotes which will permit the quantitation of specific base-pair 
substitution mutations and detect position effects in response to 
specific mutagens/carcinogens. Deep rough mutants have been iso- 
lated in E. coli which are permeable to the polycyclic hydrocarbon 
type of carcinogen. An additional system has been developed which 
quantitaties recombination between F-merogenotes carrying ho- 
mologous information. The donor in the F' x F' cross may be 
~retrgated with mutagen/carcinogen and the effects on subsequent 
events noted. The system is also amenable to studying the indirect 
induction of lambda bacteriophage. The effects of repair deficiencies 
on the types of mutations induced by various carcinogens will be 
determined in a forward mutation system in which HIS mutations 
are detected as colonies appearing at 43 degrees C in a Salmonella 
typhimurium population carrying a HIS operator constitutive muta- 
tion. 
Keywords: mutations; radiosensitivity; mutagens; carcinogens; es- 
cherichia coli; mutagenesis; salmonella typhimurium; biological 
models. 

106579 Physico-Chemical Studies of Radiation Effects in Cells. 
Powers, E.L. (University of Texas, Department of Zoology, Lab. of 
Radiation' Biology, Austin, TX, 78712). Project number: 006298. 
Contract: EY-76-S-05-3408. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$50,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The events leading from the absorption of radiation energy to 
the expression of damage at the cellular level will be characterized. 
With the use of bacterial spores mostly, radiation effects have been 
modified by changing environmental parameters such as water con- 
tent, heat, gaseous atmospheres, and a large range of organic and 
inorganic compounds that modify sensitivity. Emphasis is given to 
the participation of water-derived free radicals. Numerous ap- 
proaches will continue to be used, mostly those at the present time 
emanating from studies in free radical chemistry in model com- 
pounds by the radiation chemists, including the fast techniques of 
pulse radiolysis. The bacterial spore will continue to be the main test 
object and the chief emphasis will be on inorganic agents and their 
mechanisms of action. Other approaches will be studied, including 
the use of in vitro DNA. 
Keywords: ionizing radiations; biological radiation effects; radiation 
injuries; dna; bacteria; radicals; biochemical reaction kinetics; re- 
sponse modifying factors; radiosensitivity. 

106580 Ecological Behavior and Effects of Energy Related Pollut- 
ants. Ragsdale. (Emory University, Department of Biology, Atlanta, 
GA, 30322). Project number: 006351. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$80,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Work on adaptation of natural plant communities to sulfur 
dioxide stress is being conducted to examine how natural plant 
communities have become altered as a result of long term exposures, 
to identify SO2 tolerant species and populations, to determine the 
genetic and physiological bases of tolerance, to provide inputs to 
decision making processes for siting of new fossil fuel power plants, 
to provide tolerant species to help stabilize ecosystems under stress, 
and to test the adequacy of present national ambient air standards for 
S 0 2 .  
Keywords: sulfur dioxide; plants; communities; biological effects; 
biological adaptation; tolerance. 

106581. ''^Ecology of Subtropical Shallow-Water ~nviionments. Car-  inti&^: (University of Miami, 4600 Rickenbacker Causeway, 
~ i a $ i , " ~ ~ ,  33149). ' Project number: 006371. Contract: AT(40-1)- 
!801. supported by: Department of Energy, Washington, DC (USA). . .,I-. , . 

Office of Health and Environmental Research. Funding: DOE- 
$108,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego: 
ries: Environmental effects assessment. 

The objectives of this research are to understand part of the 
environmental effects of energy production in subtropical environ- 
ments. The program has two elements: the first is directed toward a 
quantitative description of the im ortance of mangrove leaf detritus 
in such ecosystems; the second [as the goal of understanding the 
physical and chemical states of copper and chlorine that are released 
to these environments from energy-related activities. The food pref- 
erences nnd brcakdowrl of plant and detntal substrates is measured in 
the laboratory. The mangrove detritus system is being characterized 
by quantitative studies of laboratory systems that closely approxi- 
mate the natural systems. The copper and chlorine studies are 
predicated on adding these substances to natural waters and observ- 
lng the products of the reactions. 
Keywords: florida; estuaries; copper; chlorine; aquatic ecosystems; 
ecology; thermal effluents; environmental effects; chemical effluents; 
fishes; toxins. , : 

106582 Effects of Atmospheric Variability on Energy Utilization 
and Conservation. Reiter, E.R. (Colorado State Univ., Dept. of 
Atmospheric Sciences, Solar House 3, Ft. Collins, CO, 80523). 
Project number: 006436. Contract: EY-76-S-02-1340. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$163,000. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives are to specify recurrent weather regimes caus- 
ing anomalous energy consumption rates, and determine weather 
effects upon different demands for energy. Interannual variability of 
global circulations will be defined and related to characteristic US 
weather patterns by severity. Physical bases for assessing impacts of 
weather upon energy demand by end use will be developed, and 
adaptive considerations of socio-economic factors which influence 
conservation measures will be incorporated. 
Keywords: earth atmosphere; weather; consumption rates; energy 
consumption; environmental effects; energy conservation; seasonal 
variations; mathematical models. 

106583 Dynamics of the Recovery of Damaged Tundra Vegetation. 
Amundson, C.C. (University of Tennessee, Knoxville, TN, 37916). 
Project number: 006402. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$23,000. 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Ecological effects of pollutants or physical disturbances. 

The objectives of this project are to document environmental 
factors affecting recovery of damaged tundra landscapes; develop 
measurement technology to allow rapid acquisition of data amenda- 
ble to analyses of pattern and process of landscape recovery; docu- 
ment response of native plant species indicative of various pollutants 
resulting from man's activities on tundra landscapes, or recovery 
following insults; and train ecologists to collect, analyze, and evalu- 
ate such data. Disturbances are classified according to age, type, 
cause, and subsequent history. Disturbances are also classified topo- 
graphically, edaphically, and by vegetation type. Field samples are 
collected across disturbances to obtain data for analyses in the 
laboratory. This project is a yearly study to detect successional 
changes. Annual reports are issued on the state of disturbed areas. 
Keywords: air pollution; land pollution; water pollution; environmen- 
tal effects; biological effects; terrestrial ecosystems; tundra; plants; 
biological recovery; revegetation; data acquisition; population dy- 
namics; species diversity. 

106584 Geochemical Behavior of Uranium and Thorium Series 
Nuclides and of Plutonium in the Gulf of Mexico. Scott, M. (Texas A 
and M University, Dept. of Oceanography, College Station, TX, 
77843). Project number: 006403. Contract: E(40-1)3852. Supported by: 
Department of Energy, Washington, DC (USA). Ofice of Health 
and Environmental Research. Funding: DOE-$80,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective is to determine the distribution and chemical 
behavior of uranium, thorium, and plutonium isotopes in the Gulf of 
Mexico. Box core samples of Gulf sediments and suspended sedi- 
ments from streams contributing to the Gulf will be analyzed for Pu 
isotopes; core samples will be dated by 228-Th, 232-Th ratios and 
210-Pb concentrations. Ligand concentration effects on the adsorp- 
tion of T h  and Ra on clays will be measured on core samples as well 
as tested experimentally under lab conditions. 
Keywords: geochemistry; uranium; thorium; plutonium; gulf of 
mexico; radioecological concentration; radionuclide migration; thor- 
ium 228; thorium 232; lead 210; radium. + 

106585 Studies of Drosophila Dispersal and ' species ' Packing. 
Richardson, R.H. (University of Texas at Austin, Dept. of Zoology, 
Austin, TX, 78712). Project number: 006404. Contract: 79- 



EV04023.002. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE-$33,000. 
Related energy source: geothermal(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objectives are to: (1) investigate population structure in 
rapidly evolving and/or ecologically disrupted populations; (2) de- 
termine if isolated sub-populations within a single area are represent- 
ing incipient or actual species; (3) relate evolving isolated sub- 
populations to species packing, to community complexity, and to 
community stability; and (4) relate behavioral processes and re- 
sponses to formation of population structure. New statistical analyses 
allow the use of molecular variation in enzymatic systems to identify 
the units of a structured population (i.e., a population with partially 
isolated sub-units). Samples of Drosophila species evolving in areas 
of active geological change (Kilanea and Mauna Loa Volcanoes, 
Hawaii) and biogeographic shifts (deserts of North America) are 
taken to determine the population structure present. The behavior of 
the insects with respect to environment cues (wind humidity, tem- 
perature, chemical constituents in the air) is investigated. The re- 
sponses are related to the ability to make adaptive changes to 
become reproductively isolated, or to become ecologically special- 
ized. 
Keywords: drosophila; population dynamics; terrestrial ecosystems; 
genetic variability; geography; environment; environmental effects; 
mutations; mutagenesis; computer codes; enzymes; volcanic regions; 
deserts. 

106586 Atmospheric Tritium. Ostlund, H.G. (University of 
Miami, 4600 Richenbacker Causeway, Rosenstiel School of Marine 
and Atmospheric Sciences, Miami, FL, 33149). Project number: 
006446. Contract: 80-EV03944. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$135,000. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant characterization and analysis. 

Tritium escapes to the atmosphere from nuclear industry and 
research. The HTO originates from atmospheric nuclear testing; the 
H T  from reprocessing of nuclear fuel elements and accidental re- 
leases; and tritiated hydrocarbons possibly from the underground gas 
stimulation experiments of several years ago. We are regularly 
monitoring HT and HTO in Miami, Alaska, Hawaii, and New 
Zealand; tritiated hydrocarbons (primarily methane) in Miami. We 
also do synoptic sampling on a global scale by ship, and sample the 
stratosphere by nircrnft. The distribution pattcrn of thesc tritium 
compounds yields data on the interhemispheric mixing time scale of 
the troposphere (HT), the residence time in the lower stratosphere of 
water vapor (HTO), and the chemical lifetime of hydrogen gas (HT) 
and, perhaps, methane. We are able to detect large new tritium 
injections into the atmosphere and the distribution by space and time 
of these perturbations. In addition to the intrinsic scientific value 
according to reasoning above, the distribution patterns, as they 
emerge, will make it possible to project the fate of future releases, 
accidental or not, of tritium into the environment on global or local 
scales from the nuclear industry, fusion energy and nuclear weapons 
testing. 
Keywords: tritium; earth atmosphere; heavy water; rain; radiation 
monitoring; radioecological concentration; spatial distribution. 

106587 Effect of Cyclic Temperature on Larvae of Marine Inver- 
tebrates. Costlow, J.D. (Duke University Marine Laboratory, Beau- 
fort, NC, 28516). Project number: 006637. Contract: AT(40-1)-4377. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$55,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

. The objective of this project is to determine the effects of 
cyclic temperatures, as opposed to constant temperatures, on larval 
development of estuarine and continental shelf species of marine 
invertebrates. The research entails: (1) a more detailed consideration 
of the relative roles of temperature cycle constituents; (2) an exten- 
sion of the use of cyclic temperatures to cover a wider range; (3) an 
examination of the response of larval stages to cyclic temperatures at 
the metabolic and biochemical level; and (4) efforts to determine the 
possible synergistic effects between cyclic temperatures, other natu- 
ral environmental factors, and artificial factors such as pollutants. 
Larval stages of estuarine and continental shelf invertebrates, includ- 
ing crustacea, molluscs, and polychaetes w e 9  cultured from hatch- 
ing to the juvenile stages in cyclic temperature regimes as opposed 
to constant temperatures. Temperature cycles, 5 degrees C/24 hr, 
were designed which incorporate equal rates of increase or decrease 
combined with equal periods of maximum and minimum tempera- 
tures, unequal rates of increase and decrease combined with equal 
periods of maximum and minimum temperatures, and unequal rates 
of increase and decrease combined with unequal periods of maxi- 
mum and minimum temperatures. Data on survival, rates of develop- 
ment, and incidence of abnormalities should provide an insight into 

which elements of a temperature cycle are most important in regu- 
lating developmental patterns of marine invertebrates. 
Keywords: continental shelf; estuaries; aquatic organisms; inverte- 
brates; larvae; metamorphosis; ontogenesis; temperature effects; 
medium temperature; temperature gradients; variations; biological 
effects; thermal power plants; thermal effluents; thermal pollution. 

106588 Environmental Aspects of Coal Production in the Appala- 
chian Region. Minear, R.A. (Univ. of Tennessee, Dept. of Civil 
Engineering, Knoxville, TN, 37916). Project number: 007010. Con- 
tract: EY-76-S-05-4946. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The research consists of 4 interrelated tasks compositely 
dealing with effects of strip mining on hydrology, water quality and 
stream biota. The continuing objective of the research is to interre- 
late the geology, physical characteristics, and climatologic condi- 
tions to provide predictive models for water quality and quantity 
behavior. Results to date have led to inclusion of a new task in the 
coming project year designed to develop an Environmental Assess- 
ment Manual to assist in management of runoff and sediment pro- 
duced by surface mining. New models, refinement of previous 
models, continued long term data base development, and expanded 
biological recovery studies are contained within current objectives. 
Results from the past 3 years related to development of significant 
water quality (low and stormwater) data bases, sediment production 
measurements, development of storm water runoff, water quality, 
spoil bank hydrology, and other models relating to strip miing 
effects. Biological effects and recovery behavior after strip mining 
have been evaluated. 
Keywords: coal mining; surface mining; environmental effects; water 
pollution; hydrology; aquatic organisms; water quality; geology; 
manuals; biological effects; appalachia. 

106589 Development and Coordination of a Program of Energy- 
Related Oceanographic Research in the Continental Shelves of the 
Gulf of Mexico. Treadwell, T.K. (Texas A and M University, 
College Station, TX, 77843). Project number: 007075. Contract: 76-.S- 
05-5017. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. - - -  
Related energy source: general science(100) R and D categories: 
Environmental effects nssessment. * 

The objective is to monitor the execution of an energy-related 
oceanographic research program in the Gulf of Mexico. This pro- 
gram will be structured as an inter-disciplinary and inter-institutional 
effort. It will emphasize the processes in the marine environment, 
and build on the base of data gathered in studies such as those 
sponsored by BLM and USGS. The geographical areas of concern 
will be the estuarine and continental shelves of the Gulf. Methods 
utilized will be: (1) to evaluate the present and potential energy- 
related activities of the Gulf of Mexico; (2) to identify those process 
of the environment which may affect, or be affected by, energy 
activities; (3) to highlight research work which will aid in under- 
standing these processes; and to identify researchers and institutions 
which are capable and available to carry out the work. Close 
integration of the different studies which are to be awarded will be 
accomplished for maximum efficiency and minimum cost. 
Keywords: gulf of mexico; continental shelf; oceanography; estuaries; 
biomass; aquatic ecosystems; chemical effluents; oil spills; water. 

106590 Properties and Impact of Submarine Geothermal Springs 
on the West Florida Continental Shelf. Pyle, T.E. (University of 
South Florida, Department of Marine Science, St. Petersburg, FL, 
33701). Project number: 007367. Contract: EY-77-S-05-5486. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$55,000. 
Related energy source: geothermal(100) R and D categories: Environ- 
mental effects assessment. 

This study will test the feasibility of using an existing natural 
phenomenon (warm, saline discharge of a major submarine spring in 
the eastern Gulf of Mexico) to determine the long-term effects upon 
shelf biota of thermal discharge from offshore power plants. The 
study will assess the regional setting, magnitude variability and 
properties of the Mud Hole Submarine Spring by means of geophysi- 
cal, geological, chemical, hydrographic and limited biological Sam-' 
pling. Reconnaissance and quarterly shipboard surveys will be sup- 
plemented by continuous in situ monitoring of flow rate and tem- 
perature and by periodic aerial.mapping of sea surface temperature 
patterns. Mathematical modeling of the spring's flow regime and its 
interaction with ambient shelf waters will help determine the near- 
field and far field significance of discharge plume in comparison with 
nutrient, trace metal, dissolved oxygen and primary productivity 
anomalies. The results expected are advances in understanding the 
distribution of continental shelf fracture patterns, the potential flow 
paths of waste injected in deep wells, the nature of geothermal 
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processes in non-volcanic areas and the dynamics of water-sediment- 
organism interactions. 
Keywords: thermal springs; gulf of mexico; continental shelf; aquatic 
ecosystems; monitoring; chemical properties; geophysical surveys; 
geochemical surveys; feasibility studies; flow rate; temperature mea- 
surement; mathematical models; offshore nuclear power plants; envi- 
ronmental impacts; thermal emuents; offshore operations. 

106591 Health Effects of Coal Particulates. Wallace, W.E. (Mor- 
gantown Energy Technology Center, Morgantown, WV). Project 
number: 002494. Suooorted bv: De~artment of Enerev. Washington. 
D C  (USA). Office of ~ealth-and ~nvironmental ~ e z a r c h .  ~ u g d i n g  
DOE-% 100.000. - -- 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions.. 

This ,project, initiated in FY 1977, is designed to detail in- 
vitro interactions of well characterized materials, representative of 
selected fractions of fluidized bed combustion or low Btu coal 
gasification process streams and emuents, including feed coal prepa- 
ration atmospheres, process bottoms, scrubber liquors, and other 
clean-up technology omissions, with biochemical and cellular sys- 
tems. The objective of these studies is to help find the pathogenic 
species and mechanisms responsible for deleterious effects of frac- 
t~onated and unfractionated materials from those sources, as ob- 
served in a coordinated program of cellular and laboratory animal 
bioassays. This in-house effort is part of a larger program involving 
the West Virginia University School of Medicine, the Lovelace 
Inhalation Toxicology Research Institute, and others, with the mis- 
sion of predicting potential biomedical and environmental impacts of 
the use of low Btu gasification and fluidized bed combustion of coal 
for electrical power generation or industrial use. The intent of the 
program is to obtain information suitable to direct the development 
of control techniques for those process cycles from fuel preparation 
to flue gas clean-up. 
Keywords: coal; fluidized-bed combustion; coal gasification; process 
solutions; chemical effluents; particles; biological effects; cell cul- 
tures; pathogenesis; in vitro; biochemistry; air pollution; hydrocar- 
bons; health hazards; low btu gas. 

106592 Management of the Red Cockaded Woodpecker, an Endan- 
gered Species. Jackson, J.A. (Mississippi State University, Dept. of 
Zoology, State College, MS, 39762). Project number: 007241. Sup- 
ported by: Department of Energy, Washington, DC (USA). Ofice of 
Health and Environmental Research. Funding: DOE-$34,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The purpose of this study is to determine the habitat require- 
ments and preferences of the Red-Cockaded Woodpecker, so that 
tree plantations can be managed and utilized in such a way as to 
maintain, if not enhance, populations of this endangered species. 
Keywords: birds; endangered species; habitat; ecology. 

106593 Measurement of Gulf Stream and Wind Induced Shelf 
Circulation in the South Atlantic Bight. Lee, T.N. (University of 
Miami, Division of Meteorology and Physical Oceanography, 
Miami, FL, 33149). Project number: 007158. Contract: EY-76-S-05- 
5163. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$349,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective of the program is to continue a physical ocean- 
ography program to explore the dynamics of seasonal evolution of 
circulation on the continental shelf of the Georgia Bight. The 
guiding scientific objective is to improve the capability for predic- 
tion of the physical environment on the continental shelf. The 
principal scientific tasks are to determine the relative importance of 
driving mechanisms and to measure the shelf response on seasonal 
time and space scales. A long term array of 2 current/temperature/ 
pressure moorings and 2 inverted echo sounder/pressure/tempera- 
ture recorders will be installed across the shelf near Savannah. 
Hydrographic sections, coupled with frontal and eddy mapping will 
be conducted on quarterly array maintenance cruises. The initial 
observations in the South Atlantic Bight will be directed toward 
measuring the eddy flux from the Gulf Stream and atmospheric 
forcing to determine their relative influence on the shelf circulation. 
Close coordination with existing and ongoing shelf dynamics pro- 
grams in other disciplines in this geographical area will be sought 
throughout the program. 
Keywords: oceanography; continental shelf; georgia; atlantic ocean; 
mathematical models. 

1 
106594 Transport and Reaction of Heavy Metals in Alaskan Fjord 
Estuaries. Burrell, D.C. (University of Alaska, Fairbanks, AK, 
99701). Project number: 006324. Contract: E(45-1)-2229. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$58,000. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective is the identification and characterization of 
physical and chemical processes responsible for the cycling of heavy 
metals in Alaskan fjord-estuaries. At the present time we are particu- 
larly concerned with transport of chemical species to and from the 
fjord basin sediments and changes in chemical speciation within the 
surface sediments. The fjords studied have been chosen to serve as 
type examples of local coastal environments most likely to be 
impacted by energy resource development. The primary objective 
proposed here concerns the chemical and sedimentological character 
of the particular sediment - the primary transporting medium - 
seasonally and within the basin column. Secondary objectives in- 
clude work on better determining transport rates of soluble species 
away from the sediment boundary and on organometallic speciation 
within the interstitial water. 
Keywords: alaska; estuaries; elements; mineral cycling; environmental 
transport; sediments; chemical state; sediment-water interface; sea- 
sonal variations; energy source development; environmental impacts. 

106595 Pollutant Transport and Sediment Dispersal in the Wash- 
ington-Oregon Coastal Zone. Smith, J.D.; Hickey, B.M. (University 
of Washington, Dept. of Oceanography, Seattle, WA, 98195). Proj- 
ect number: 006512. Contract: E(45-1)-2225-035. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$214,000. 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Environmental transport and conversion of pollutants. 

The ultimate goal is to provide tested predictive models to 
characterize the current field, wave motion and associated move- 
ment of sediment on the continental shelf. A field program of direct 
current, wind and hydrographic measurements on the continental 
shelf is designed to produce data that are required to elucidate the 
physical processes of major concern and to provide input to physical 
oceanographic models of shelf circulation. Measurements of the flow 
and przsskre fields in the bottom boundary layer are made to 
provide input for sediment transport modeling. 
Keywords: sediments; continental shelf; water currents; mathematical 
models; wave forces; wind; environmental transport; fluid flow; 
boundary layers; washington; coastal waters; oceanography. 

106596 Chemical and Geochemical Studies off the Coast of Wash- 
ington. Carpenter, R. (University of Washington, Dept. of Oceanog- 
raphy, Seattle, WA, 98195). Project number: 006513. Contract: E(45- 
1)-2225. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$61,000. 
Related energy source: oil and gas(50); nuclear fission(50) R and U 
categories: Environmental transport and conversion of pollutants. 

This proposal is for the continuation of chemical and geo- 
chemical research off the coast of Washington. The planned research 
is an extension of that begun in 1961 under Contract AT(45-1)-1725 
to determine the properties, distribution, and movement of Columbia 
River waier and its dissolved and suspended load in the northeast 
Pacific and to water at sea. Our primary focus now is more directed 
to developing a base for predicting and testing the behavior and fate 
of various trace chemicals in coastal and estuarine areas in general. 
The proposed research continues several lines of investigation begun 
in the last few years and which are in varying stages of completion: 
(1) surface chemical studies of the scavenging of various species 
dissolved in sea water, beginning with lead-210, by well-character- 
ized natural particulates; (2) studies of uptake and transfer of several 
isotopes, starting with polonium-210, by particularly we1l:defined 
parts of the marine food web which we are in a unique position to 
study; (3) studies of the behavior of Pb-210 and Po-210 in sediments 
off the Washington coast and the application of lead-210 dating to 
determine sediment accumulation rates over the past 100 years. We 
also propose new investigations of aliphatic and aromatic hydrocar- 
bons in some of the same samples of surf zone diatoms, neuston 
organisms, salmon and shrimp at different life stages, and in sediment 
cores whose accumulation histories we have determined with lead- 
210. 
Keywords: washington; continental shelf; coastal waters; geochemi- 
cal surveys; columbia river; flow rate; plumes; pacific ocean; trace 
amounts; lead 210; polonium 210; food chains; sediments; environ- 
mental transport; hydrocarbons; aromatics; radionuclide migration. 

106597 Proposal to Investigate the Transport of Actinide-Bearing 
Soil Colloids in the Soil Aquatic Environment. Sheppard, J.C. (Wash- 
ington State University, Department of Chemical Engineering, Pull- 
man, WA, 99163). Project number: 006781. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$39,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives of the proposed research are to determine 
distribution ratios and diffusion coefficients of Am3+, Cm3+, and 
Np02+ in representative soil-aquatic environments. Determination 
of the important environmental factors, such as adsorption, complex 
formation with organic components of the soil, and radiocolloid 
formation, is a secondary objective of the research. Distribution 
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ratios of Am3+, Cm3 +, and NpO2+ for the soil-water system will 
be determined using alpha counting techniques. Diffusion coeffi- 
cients will be determined by the method developed by Olsen, 
Kemper, and Van Schaik. T o  minimize contamination problems, sub- 
microcurie amounts of Am-241, Cm-244, and Np-237 will be used. 
Gamma counting techniques will be used for the diffusion experi- 
ments. Radiocolloid formation of Am3 + , Cm3 +, and NpO2 + will 
be determined by autoradiographic, dialysis, centnfugat~on, and fil- 
tration methods. Complex formation will be determined by well 
known distribution techniques. 
Keywords. americium; cunum; neptunium; soils; aquatic ecosystems; 
radioecological concentration; radionuclide migration. 

106598 Establishment, Succession,. and Stability of Vegetation on 
Surface Mined Lands in Eastern Montana. Sindelar, B.W. (Montana 
State University, Animal and Range Sciences Department, Boze- 
man, MT, 59715). Project number: 007002. Supported by: Department 

, of Energy, Washington, DC (USA). Office of Health and Environ- 
mental Research. Funding: DOE-$18,000. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are to investigate plant establishment and 
succession on treated surface ,mined coal lands in SE  Montana, to 
investigate the stability and permanence of artificial plant communi- 
ties on surface mined lands; and to investigate the nature and rate of 
soil development on surface mined lands. Establishment, succession 
and soil development are being investigated on strip-mine spoil 
dumps created 45 to 53 years ago. Revegetation of sites disturbed 
less than 5 years ago are included in the chronological sequence 
evduation. Basic methodology includes detailed monitoring of quad- 
rants located within fenced enclosures on lands mined for coal since 
1923. Thirteen enclosures on 1 to 8 year old reclamation plantings 
and on 44 to 53 year old naturally revegetated coal spoils were 
established. Transects were set up to monitor plant population 
parameters including cover, density, frequency, constancy, and di- 
versity. Root product~on, above ground biomass, and soil develop- 
ment are monitored. Rate and trends of plant succcssion over a five- 
year or longer period will be analyzed. Permanent stereophotogra- 
phic records of vegetational development over theperiod are being 
collected. 
Keywords: surface mining; coal mining; land reclamation; revegeta- 
tion; spoil banks; plants; inventories; plant breeding; preferred spe- 
cies. 

106599 Viability of Indigenous Plants to Ft. Union Basin. Eddle- 
man, L.E. (University of Montana, School of Forestry, Missoula, 
MT, 59801). Project number: 007003. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$60,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are to: (1) inventory natural seed maturation 
and production, (2) determine optimum seed collection and handling 
procedures, (3) determine physical and chemical requirements for 
breaking seed dormil~~cy, (4) measure seed viability and seedling 
vigor, (5) examine vegetative propagation characteristics, and (6) 
determine phenology of native species for application to reclamation 
of strip-mined land. The methods employed are to: (1) study the 
phenology of seed maturation and dispersal, (2) measure production 
of viable seed in the field by species and ecotype, (3) examine several 
systems of collection, treatment, and storage, (4) measure germina- 
tion under controlled environment conditions, and (5) use various 
mechanical and chemical means of breaking dormancy as required. 
Chemicals used are acetone, ethanol, and sulfuric acid (all under 
vent-hood conditions). Seedling vigor is to be determined from root 
and shoot rate production. Cuttings are to be studied for ease of 
rooting. Test plots are established on strip-mined land. 
Keywords: grass; shrubs; inventories; seeds; vegetative propagation; 
surface mining; land reclamation; preferred species; revegetation; 
plant breeding; cultivation techniques; viability. 

106600 Nutritional Significance of the Copper-Bering River Inter- 
tidal Systems to Spring-Migrating Shorebirds Breeding in Western 
Alaska. Norton, D.C.; West, G.C. (Alaska Univ., Inst. of Arctic 
Biology, Fairbanks, AK, 99701). Project number: 007224. Supported 
by: Department of Energy, Washington, DC (USA). Office, of 
Health and Environmental Research. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

Because of the energy-related projects now under construc- 
tion and those proposed for rapid implementation on or adjacent to 
the coast near the mouth of the Copper-Bering River system, it is 
imperative to document the importance of this area to the survival of 
two species of migrant shorebirds, the western sandpiper and the 
dunlin. This question arises because of'three potentially threatening 

- energy-related developments close to the Copper River intertidal. 
system: (1) marine oil-tanker traffic through Prince William Sound, 
(2) offshore continental shelf leasing, and (3) development of a large 
natural gas liquefaction plant at Sheep Bay. Up to 100 birds of each 

species will be shot for detailed carcass analysis at stopover locations 
for the two species during April and May. Cinematographic records 
on 16 mm film will be made periodically at Bodega Bay, California, 
and the Copper River Delta to determine whether rates of jabbing 
and probing actually differ significantly between wintering and 
migrating birds. A trip to the major collections in the continental US 
will be made to record occurrence, phenology, body weights and 
other pertinent parameters recoverable from museum collections at 
low cost and at great benefit to extending the span of years covered 
by the study. 
Keywords: estuaries; baseline ecology; petroleum industry; natural 
gas industry; environmental impacts; birds; population dynamics; 
inventories; oil spills; hydrocarbons; biological effects; california; 
watersheds; nutrition. 

106601 Cycling of Transuranic Radionuclides in the Columbia 
River. Beasley, T.M. (Oregon State Univ., School of Oceanography, 
Corvallis, OR, 97331). Project number: 007205. Contract: EY-76-S- 
06-2227. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives are: (1) to characterize the concentrations and 
distributions of transuranics in sediments of the Columbia River, its 
estuary and offshore Pacific Ocean; and (2) to determine uptake, 
loss, and tissue distribution of Pu in aquatic and marine organisms, 
with emphasis on determining whether main uptake route is food or 
water. Core samples will be collected and analyzed for Pu by alpha 
spectroscopy and sections age dated by the 210Pb method. Aquaria 
experiments using 237Pu tracer will be conducted with the aquatic 
and marine organisms. 
Keywords: columbia river; water pollution; radioisotopes; transuran- 
ium elements; environmental transport; radioecology; radionuclide 
migration; pacific ocean; uptake; aquatic organisms; plutonium; food 
chains; quantity ratio. , 

106602 Mesoscale Studies of Flow Regimes and Fluxes of Particu- 
late Matter in Coastal Waters. Pak, H.; Zaneveld, J.R.V. (Oregon 
State Univ., School of Oceanography, Corvallis, OR, 97331). Project 
number: 007240. Contract: EY-763-06-2227 No. 29. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$120,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

We propose to continue to study the water flows and the 
concurrent flux and fate of suspended particulate matter (SPM) in an 
area off Oregon that is characterized by smooth bathymetry and 
smooth crystal topography. We consider an area with smooth con- 
tours the simplest area in which to predict patterns and fluxes, and 
suggest that such an area can serve as a model for other regions with 
similar pathymetry and topography. Specifically we propose to (1) . 
define the distributional patterns of SPM simultaneously with the 
distributional patterns of major hydrographic variables; (2) deter- 
mine characteristic optical properties of SPM, including concentra- 
tion, particle size distribution, and index of refraction; (3) character- 
ize the patterns and non-conservative behavior of the biogenic 
fraction of total SPM, including phytoplankton growth and removal 
by grazing zooplankton; (4) calculate the fluxes of conservative and 
non:conservative properties, with particular reference to the rate of 
horizontal transport of SPM; and (5) determine, when possible, the 
temporal variations of concentrations and fluxes, and to assess 
sample-to-sample variability. 
Keywords: coastal waters; particles; flow models; environmental 
transport; Oregon. 

106603 Precipitation Scavenging Studies. Slinn, W.G.N. (Oregon 
State University, Atmospheric Science Dept., Corvallis, OR, 97331). 
Project number: 007350. Contract: EY-764-06-2227, Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$54,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Environmental transport and conversion of pollutants. 

This effort is an attempt to consolidate existing knowledge in 
the fields of atmospheric cleaning processes and to resolve substan- 
tial differences between data and theory in the precipitation scaveng- 
ing of submicron aerosols. Theoretical modeling and field scaveng- 
ing experiments will be utilized to improve and extend the applicabil- 
ity of the scavenging term. The.chapter Precipitation Scavenging 
Estimates, prepared for Atmospheric Sciences and Power Produc- 
tion is in the review and editing processes. The Critical-Creative, 
Review Series contribution Natural Atmospheric Cleansing Process- 
es, is in final stages of preparation and will be used.as a text at 
Oregon State University. 7 u . r Q  

Keywords: precipitation scavenging; earth atmosphere;' a'irdio~s; ;air 
cleaning; forecasting; education; technology utilization; tech~ology 
assessment; air pollution. 
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106604 CTD (Clorinity, Temperature, Density) System for West 
Coast DOE Contractors. Small, L.F. (Oregon State University, 
School of Oceanography, Corvallis, OR, 97331). Project number: 
007409. Contract: EE-76-S-06-2227. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$7,000. 
Related energy source: general science(100) R and D categories: 
Pollutant monitoring. 

A CTD system (Chlorinity, Temperature, Density) is being 
provided to DOE contractors in the Pacific Northwest for oceano- 
graphic studies. The availability of the CTD to the contractors will 
allow them to charter the smallest vessels needed for their studies 
rather than use vessels which have a CTD on board but may be 
larger than necessary. Oregon State will purchase and maintain a 
CTD system. Cooperative use of the instrument for maximum effi- 
ciency and minimum cost is expected. 
Keywords: oceanography; seawater; chemical analysis; sampling; 
chlorine; measuring instruments; temperature measurement; pacific 
ocean: density: monitoring. 

106605 Basic Studies of Physiological Systems and Their Reac- 
tions to Ionizing Radiation. Patt, H.M. (Univ. of California, San 
Francisco, Lab. of Radiobiology, San Francisco, CA, 94143). Project 
number: 000216. Contract: EY-76-C-03-1012. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$600,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Radiations and other toxic agents may act directly on orga- 
nized cell populations, by killing cellular components or altering 
their genome, or indirectly, by affecting proliferative, secretory, and 
other cell functions. This program embraces several lines of investi- 
gation that are concerned with the way in which bone marrow cells, 
connective tissue cells, and other critical cell systems respond to 
physiological stimuli in their immediate environment and to toxic 
substances produced during the generation of energy from nuclear 
and fossil fuels. The research is inter-related in that the integrity of 
the organism's internal environment depends upon interplay between 
cells derived from bone marrow and components of connective 
tissues. Specific connective tissue environments are known to exer- 
cise a directive influence on developmental processes, for example in 
lung. The overall goals of the research are to develop methods and 
models to characterize normal and abnormal states in the cell sys- 
tems of interest and to use various methodologies to elucidate 
mechanisms of injury and repair and to establish tolerances for 
tissues and organs at risk. 
Keywords: ionizing radiations; biological radiation effects; tissues; 
animal cells; physiology; lungs; bone marrow. 

106606 DNA Replication and Repair. Painter, R.B. (Univ. of 
California, San Francisco, Lab. of Radiobiology, San Francisco, CA, 
94143). Project number: 000217. Contract: EY-76-C-03-1012. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$365,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The effects of energy-related toxic agents, e.g., radiation and 
chemical carcinogens, on the organization, replication, and repair of 
DNA are studied. Perturbations of normal DNA replication by 
various agents are measured in terms of their effects on initiation, on 
rate of DNA chain elongation, and on termination of and/or joining 
of adjacent growing DNA chains. Repair after induced damage to 
DNA is studied in normal human cells and in repair-deficient human 
cells, with the aim of uncovering the details of the various enzymatic 
repair systems - excision, post-replication, and photoreactivation. 
The mutagenic consequences of DNA damage are studied in mam- 
malian cells and in certain viruses that infect them. 
Keywords: dna replication; biological repair; carcinogens; radioactive 
effluents; chemical effluents; man; animal cells; viruses; biological 
radiation effects; biological effects. 

106607 Coal Liquefaction: Chromosome Damage and Repair. 
Wolff, S. (Univ. of California at San Francisco, Lab. of Radiobio- 
logy, San Francisco, CA, 94143). Project number: 000218. Contract: 
EY-76-C-03-1012. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$275,000. 
Related energy source: Coal(45); nuclear fission(25); geothermal(l0); 
hydroelectric(l0); conservation(l0) R and D categories: Biological 
effects of pollutants in experimental systems. 

At low levels of contaminants from energy sources, biological 
effects are caused by damage to DNA and chromosomes. This 
genetic damage, if in somatic cells, can cause cancer, or if in germ 
cells, can cause sterility or mutations that could affect future genera- 
tions. Within the last few years, a new technique has been developed 
to observe sister chromatid exchanges that allows us to visualize 
many more genetic changes than heretofore. This new tool is used to 
quantify the effects of mutagenic carcinogens and to study the 
mechanisms involved in the induction of genetic exchange and 

recombination in both meiotic and mitotic cells. Means to study 
chromosome structure and replication in Drosophila, whose genetics 
is well understood and for which many mutants are available, also 
have been developed. This is an ideal system for correlation of 
molecular effects with mutations. The intermediates of chromosomal 
replication, the enzymes catalyzing this replication, and the effects of 
known mutations on chromosome structure and replication are being 
studied. 
Keywords: sister chromatid exchanges;' somatic cells; germ cells; 
genetic effects; polycyclic aromatic hydrocarbons; biological path- 
ways; mutagenesis; drosophila; mutations; dna replication; biological 
repair; coal liquefaction. 

106608 Somatic Effects of Protracted Low Dose Rate Radiation. 
Goldman, M. (University of California at Davis, Davis, CA). Project 
number: 000433. Supported by: Department of Energy, Washington, 
DC (USA). Oflice of Health and Environmental Research. Funding: 
DOE-$220,000. 
Related enerw source: nuclear fission(100) R and D categories: Bio- 
logical effectsot p6llutants in experimentai systems. 

- 
The efficient manner in which chronic gamma-irradiation 

induces myeloproliferative disorders in beagles is being utilized to 
investigate mechanisms involved in radiation-induced leukemogene- 
sis. Using a variety of bone marrow, peripheral blood and lymphoid 
organ cell culture systems developed for the investigation of hemato- 
poiesis and cell mediated immunity in beagles, the 60-Co facility will 
be utilized to study the following: (I)  disturbances in hematolympho- 
poiesis and promotional aspects of leukemogenesis as reflected in 
bone marrow culture systems supporting hematolymphopoietic pro- 
genitor cells as well as poietin producing populations; (2) the role of 
candidate mesenchymal progenitors in radiation-induced leukemia; 
(3) the ability of bone marrow culture techniques to serve as sensi- 
tive biological indicators of radiation-induced injury; (4) develop- 
ment of immunological methods for detecting radiation-induced 
damage; (5) correlation of general and leukemia-specific immune 
responses to the pathogenesis of radiation-induced disease; and (6) 
efficacy of bone marrow transplantation and immunotherapy in the 
radiation-induced leukemia model. 
Keywords: low dose irradiation; chronic. irradiation; gamma radi- 
ation; beagles; radioinduction; leukemogenesis; biological radiation 
effects; biochemical reaction kinetics; bone marrow cells; blood; cell 
cultures; lymphocytes. 

106609 Radium-226 and Strontium30 Toxicity. Goldman, M. 
(University of California at Davis, Davis, CA). Project number: 
000438. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$1,180,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of the project is to provide information on the 
possible long-term consequences to man from chronic exposure to 
alpha and beta emitting bone seeking radionuclides. The study 
provides a model for comparison of effects of continual 90-Sr 
ingestion to 1.5 years of life with effects produced by fractionated 
injections of 226-Ra into young adult beagles. The many similarities 
between dog and man provide opportunities to assess hazards to man 
from radionuclides. 
Keywords: toxicity; bone seekers; strontium 90; beta particles; alpha 
particles; beagles; radionuclide kinetics; radiation hazards; man; nu- 
clear industry; radium 226. 

106610 Cellular Radiobiology. Myers, L.S. (University of Califor- 
nia at Los Angeles, Los Angeles, CA). Project number: 000454. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$165,000. 
Related energy source: Coal(25); oil and gas(25); oil shale(25); nuclear 
fission(25) R and D categories: Biological effects of pollutants in 
experimental systems. 

The goals of this program are to obtain information needed to 
evaluate hazards of long-term Inw-level exposure of living organisms 
to alpha, beta, and gamma radiations associated with fission energy, 
and to toxic chemicals associated with coal, oil, and oil shale; and to 
explore means of preventing or repairing biological damage and of 
utilizing the damage to improve cancer therapy. Research is carried 
out mainly with nucleoprotein and nucleoprotein constituents such 
as DNA, proteins, DNA bases, and amino acids because extensive 
evidence suggests that damage of nucleoprotein is a major cause of 
adverse responses of living organisms to radiation and chemicals. 
Topics presently under investigation include mechanisms of damage 
by simulated plutonium alpha-particles and other high LET radi- 
ations, mechanisms of damage of nucleoprotein and its constituents 
by chemically and radiation induced attachment of small organic 
molecules or formation of crosslinks between macromolecules; ef- 
fects of metal ions alone and acting synergistically with radition; and 
extent of cellular repair in normal human lymphocytes following 
exposure to radiation or energy related toxic chemicals. 
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Keywords: ionizing radiations; biological radiation effects; toxic ma- 
terials; biological effects; dna; proteins; amino acids; synergism; 
biological repair; lymphocytes. 

106611 Non-Nuclear Pollutants in Arid Environments. Turner, 
F.B. (University of California at Los Angeles, Laboratory of Nucle- 
ar Medicine and Radiation Biology, 900 Veteran Avenue, Los 
Angeles, CA, 90024). Project number: 000650. Supported by: Depart- 
ment of Energy,- Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$137,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The purpose of this research is to determine natural storages 
and pathways and rates of transfer of trace elements (e.g, Cd, Ni, B, 
Mo, and Cu) in and between components of desert environments. 
Potential sites of accumulations will be identified. Field work is 
being carried out in southern Nevada, near Southern California 
Edison's Mohave Generating Station, and at the Nevada Test Site. 
Amounts of trace elements in desert plants, soils, and animals are 
determined by emission spectroscopy and atomic absorption spec- 
troscopy. Biological storages of elements are estimated by combining 
chemical analyses of tissues with biomass estimates of natural popu- 
lations. Greenhouse experiments with desert shrubs and soils amend- 
ed with coal fly ash measure rates of uptake of trace elements, and 
how such elements are distributed in plant tissues. Field experiments 
determine rates at which litter falls from desert shrubs and how 
rapidly such material decomposes and returns elements to the soil. 
Keywords: elements; coal; combustion products; fly ash; environmen- 
tal transport; environmental exposure pathway; deserts; plants; 
uptake; biological accumulation; soils; animals; distribution; mineral 
cycling. 

106612 Chemical Problems. Wood, R.A. (Univ. of California, 
Laboratory of Nuclear Medicine and Radiation Biology, 900 Veter- 
an Avenue, Los Angeles, CA, 90024). Project number: 000653. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding DOE- 
$115,000. 
Related energy source: Coal(30); nuclear fission(50); geothermal(20) 
R and D categories: Pollutant measurements technology. 

The objectives of this research are (1) to support and collabo- 
rate with researchers in those areas where specialists are needed in 
solving problems relative to analytical, inorganic and radioche- 
mistry; and (2) to assist the biomedical cyclotron facility in solving 
problems relative to target preparation, bombardments and final 
isolation of the induced radio-products in forms suitable for animal 
or human tracer studies. The primary effort of this branch over the 
past fiscal year has been devoted to developing rapid analytical 
techniques for the determinations of stable carbon-13, oxygen:18, 
and nitrogen-15 as single tracers or in combination (i.e., C-13/0-18, 
N-15/0- 18). Developmental techniques for the analysis of 0- 18, C- 
13 and N-15 have been essentially completed and manuscripts are in 
progress. The work dealing with 0-18 analysis has been published. 
These methods will be used to study the fundamental processes of 
carbon fixation in photosynthesis as well as the fundamental studies 
of environmental impact upon plant and animal species from exces- 
sive exposure to CO and NO2 pollutants. This is essentially analyt- 
ical service in support of other UCLA programs. 
Keywords: coal industry; geothermal energy; land pollution; labelled 
compounds; radioactivation; tracer techniques; radiochemical analy- 
sis; carbon 13; oxygen 18; nitrogen 15; quantitative chemical analysis; 
qualitative chemical analysis; health hazards; metals; toxicity; ani- 
mals; photosynthesis; plants; carbon monoxide; nitrogen dioxide. 

106613 Distribution of Trace Elements in Biological Systems. 
Alexander, G.W. (Univ. of California, Laboratory of Nuclear Medi- 
cine and Radiation Biology, 900 Veteran Avenue, Los Angeles, CA, 
90024). Project number: 000657. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 

(6) liquid biological samples such as urine, blood, amniotic and spinal 
fluids 
Keywords: elements; bioassay; biological materials; emission spectros- 
copy; ground water; soils; sewage; waste water; distribution. 

106614 Ecology of Desert Arthropods. Edney, E.B. (Univ. of 
California, Lab. of Nuclear Medicine and Radiation Biology, 900 
Veteran Avenue, Los Angeles, CA, 90024). Project number: 000682. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$138,000. 
Related energy source: Coal(5O); geotIkermal(50) R and D categories: 
Ecological effects of pollutants or phydical disturbances. 

Work will be directed towards (1) determining the signifi- 
cance of soil arthropods in desert ecosystems, particularly as to the 
part they play in decomposition, and (2) measuring the effects of 
aspects of pollution from direct coal~combustion and from geother- 
mal development on the abundance and distribution of these organ- 
isms. Studies will be done on two groups, microarthropods and 
Tenebrionid beetles, and on two kinds .of pollutants, fly ash from 
coal and excess salinity from geothermal brine. The program will 
include work in the field (Nevada Test Site, and East Mesa in the 
Imperial Valley), to observe effects in real situations, and in the 
laboratory to identify the mechanisms of any effects observed. When 
standard conditions for assay have been developed, we will be able 
to assay the effects on arthropods of pollutants from other sources 
throughout the arid southwest U.S. Later in the program work on 
the effects of gaseous pollutants (particularly S02) on desert soil 
arthropods will be commenced. Work on the fundamental processes 
of water and electrolyte balance will continue, and will provide a 
theoretical basis for the applied aspects of the program. 
Keywords: arthropods; terrestrial ecosystems; deserts; ecology; fly 
ash; brines; geothermal fluids; biological effects; spatial distribution; 
abundance; nevada test site; imperial valley; sulfur dioxide. 

106615 Nutrient and Radionuclide Cycling. Romney, E.M. (Univ. 
of California Lab. of Nuclear Medicine and Radiation Biology, 900 
Veteran Avenue, Los Angeles, CA, 90024). Project number: 000683. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$133,000. 
Related energy source: Coal(20); nuclear fission(40); geothermal(40) 
R and D categories: Environmental transport and conversion of 
pollutants. 

The objective of this project is to gain a better understanding 
of the following processes involving environmental pollutants: (1) 
radionuclide cycling in the desert ecosystem with emphasis on the 
transuranic elements Pu-239/Pu-240 and Am-241; and (2) stable 
element cycling in soils and vegetation with emphasis upon trace 
elements of concern as environmental pollutants when released in 
the burning of fossil fuels and in the development and application of 
geothermal energy resources as a source of power generation. Sever- 
al interacting studies form the basis of this researc6,program. .Work 
is proceeding along the following lines in response to mission needs 
of DOE: (a) define the manner in which plants function in the 
vegetation-carrier transport of plutonium and other transuranic ele- 
ments through the food chain from contaminated soil; (b) character- 
ize the patterning, association, and distribution of desert vegetation 
as influenced by nutrient gradients and other edaphic factors; (c) 
investigate the cycling of non-nuclear trace element pollutants in 
soils and vegetation; and (d) establish baseline assessments of such 
elements in natural ecosystems near geothermal resource areas 
(KGRA's) in the Imperial Valley, CA. Plant concentrations indicate 
that Am is more mobile than Pu in this desert environment. 
Keywords: fossil-fuel power plants; geothermal power plants; nuclear 
power plants; chemical effluents; radioactive effluents; environmen- 
tal effects; terrestrial ecosystems; deserts; metals; mineral cycling; 
radionuclide migration; radioecological concentration; ecological 
concentration: ~lutonium 239: ~lutonium 240: americium 241: trace 

tal Research. Funding: DOE-$51,000. amounts; soils; 'plants; food chains; environmental transport; popula- 
Related energy source: Coal(40); nuclear fission(30); geothermal(30) tion dvnamics: radionuclide kinetics. 
R and D categories: Pollutant measurements technology. 

The. primary goal of this project is to study the distribution 
and interrelationship of the elements present in biological systems. 
Of fundamental importance to this goal is the development of 
efficient and accurate analytical systems for the multielement analy- 
sis of biological tissues and fluids important to environmental re- 
search. In an attempt to meet these requirements, an emission spec- 
trometric analytical system has been developed which requires little 
sample preparation, is simple to operate, and is capable of determin- 
ing some 29 elements important to the study of plant and animal 
tissues. This system has been in operation with continued develop- 
ment for 10 years. A new system is being developed for determining 
trace and ultratrace levels of elements in biologically important 
fluids. As with the earlier system, efficient multielement analysis is 
our goal. The new system is being designed to determine 40 to 50 
elements in the following types of fluids: (1) ground water from 
geothermal areas, (2) soil .extracts, (3) hydroponic media, (4) sewage 
water, (5) wastewater.transported pollut~on from power plants, and 

106616 Plant Ecophysiology. Wallace, A. (Univ. of California, 
Laboratory of Nuclear Medicine andaRadiation Biology, 900 Veter- 
an Avenue, Los Angeles, CA, 90024). Project number: 000692. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$1 12,000. t 

Related energy source: Coal(2O); nuclear fission(40); geothermal(20); 
conservation(20) R and D categories: Environmental effects assess- 
ment. 

Plant ecophysiology of desert and other plants to a large 
extent involves basic research at both plant and ecosystem levels of 
native vegetation in deserts. Baseline data for environmental impact 
is provided. Multitechnology is involved in that desert. areas of 
concern are involved in coal burning, nuclear fission, and'geother- 
ma1 activities. Two of the activities in the project (nitrogen fixation 
with N15 and N13 as tools in deserts and use of reclaimed sewage 
water in hydroponic crop culture) also relate to energy conserva- 



366 FEDERAL INVENTORY 1979 

tion. Desert ecophysiology studies include survival, succession, pri- The experiments will be done by laboratory chemical and physical 
mary productivity both above and below ground, interactions of measurements. The plant uptake experiments will be done in the 
species in populations, and comparative'iliineral status. The results plant growth chambers and in the greenhouse. Some field work is 
from these basic studies are being used in a cooperative study to anticipated at the Nevada Test Site. 
develop useful and practical guides to arid land restoration proce- Keywords: transuranium elements; soil chemistry; radioecological 
dures. The last activ~ty is expanded to trace metal pollutants in both concentration; radionuclide kinetics; soils; neptunium; plutonium; 
desert and economic plants. Frequency distribution vhenomena for americium: curium: radionuclide mieration. 
trace metals in different populaiions -of different tireas are being 

- 
developed. Threshold phytotoxicity for a wide range of elements is 106620 Lifetime Effects of 1-129. Book, S.A. (University of Cali- 
being developed with consideration for interactions. A large effort in fornia at Davis, Davis, CA). Project number: 001399. Supported by: 
cooperation with others is devoted to ecological and agricultural Department of Energy, Washington, DC (USA). Office of Health 
aspects of transuranium elements of importance in the nuclear fuel and Environmental Research. Funding: DOE-$55,000. 
cvcle. Related energy source: nuclear fission(100) R and D categories: Bio- 
&words: plants; arid lands; ecology; baseline ecology; nitrogen 
fixation; waste product utilization; sewage; waste water; irrigation; 
land reclamation; elements; trace amounts; :issue distribution; toxic- 
ity; transuranium elements; environmental effects. 

106617 Environmental Physiology of Desert Vertebrates. Nagy, 
K.A. (Univ. of California, Laboratory of Nuclear Medicine and 
Radiation Biology, 900 Veteran Avenue, Los Angeles, CA, 90024). 
Project number: 000694. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$84,000. 
Related energy source: nuclear fission(80); geothermal(20) R and D 
categories: Ecological effects of pollutants or physical disturbances. 

The objectives are: (1) to measure the energy and material 
budgets of several key vertebrate species in desert ecosystems while 
they are living normally in the field by: (a) determining minimum 
dietary requirements for energy, electrolytes, minerals, nitrogen and 
water, and the roles of each relevant organ in maintaining balance, 
and (b) determining the influence of season and year to year vari- 
ation in climate (rainfall primarily) on animal survival; and (2) to 
make identical measurements on animals living in polluted areas 
(gamma radiation, geothermal) to detect any pathological conditions. 
Fleld studies involve measurements of energy and material fluxes 
with doubly-labeled water, diet analysis, behavior, and reproduction. 
Laboratory studies involve itemization of avenues of energy and 
material fluxes in feeding experiments, development and testing of 
measurement procedures, and determination of animal's minimum 
dietary requirements. 
Keywords: vertebrates; physiology; ecosystems; mineral cycling; de- 
serts; gamma radiation; geothermal energy; biological radiation ef- 
fects; biological effects; diet; behavior. 

106618 Membrane Oxidation. Mead; Tiern. (University of Cali- 
fornia, Los Angeles, CA). Project number: 002656. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$80,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The primary objective of this research is to determine the 
pulmonary effects of atmospheric pollutants, particularly oxidants 
(NO2 and 03), on the lung and to determine how these effects may 
be modified or prevented. The research will be divided into several 
concurrent studies, each furnishing complementary information. 
First, basic studies on model membrane systems will extend informa- 
tion obtained previously on very simple models. The systems used 
will consist of phospholipid mono- and bilayers spread on water and 
phospholipid vesicles derived from membranous and other sources. 
The information gained in these studies and from experiments on the 
in vitro oxidation of membrane preparations will be applied to 
studies of the in vitro perfusion in rays using 0 3  and NO2 at close to 
expected levels. We hope to ascertain (1) the role of lipid peroxida- 
tion in lung oxidant injury; (2) the role of tocopherol and other 
protective agents in preventing lipid peroxidation and radical chain 
processes in lung; (3) the role of glutathione peroxidase and superox- 
ide dismutase in protection against oxidant toxicity; and (4) the role 
of the pentose shunt pathway in providing reducing equivalents to 
replace those lost by oxidation. Finally, we hope to apply knowledge 
gained in these studies to suggestion of practical means of protection 
against this injury. 
Keywords: cell membranes; oxidation; lungs; air pollution; health 
hazards; nitrogen oxides; ozone; inhalation; physiology; dynamic 
function studies. 

106619 Soil Chemistry of Transuranic Elements. Nishita, H. (Uni- 
versity of California, Laboratory of Nuclear Medicine and Radiation 
Biology, 900 Veteran Avenue, Los Angeles, CA, 90024). Project 
number: 001023. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE-$ 130,000. 
Related energy source: nuclear fission(100) R and Il categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives are: (1) to delineate the various factors that 
influence the solubility, precipitation, fixation, ion exchange, and 
colloid formation of Np, Pu, Am, and Cm; and (2) to determine the 
chemical and biological availability of Np, Pu, Am, and Cm in soils 
and to correlate the chemical availability to biological availability. 

logical effecgof pollutants in experimental systems. 
- 

Iodine-129, with a physical half-life of 16 million years, must 
be considered to be important in the long-term processing, handling, 
storage and disposal of spent fuel rods from light-water fission 
reactors. As an isotope of iodine it is readily incorporated into 
biological systems, and may, like the relatively short-lived 131-1, 
reach human populations by the atmosphere-vegetation-cow-milk- 
man pathway. Because of its long half-life, however, it may also pass 
through other pathways uncommon to 131-1, such assoil-vegetation- 
man, and vegetation-meat-man. Little information exists on the me- 
tabolism and effects of 129-1. Therefore. we have proposed to 
investigate 129-1 in mammals, studying its metabolism by its target 
organ, the thyroid gland, and the effects from its chronic, low-level 
ingestion. The effects of exposure to 129-1, as demonstrated by 
changes in thyroid function, life shortening, and tumorigenesis, re- 
quire definition in order to adequately predict the actual hazards to 
human health resulting from processes at the end of the fission fuel 
cycle. The life time exposure of rats to high levels of dietary 129-1, 
as utilized in this study, will provide this requisite information. 
Keywords: iodine 129; biological half-life; storage; materials han- 
dling; fuel rods; reactors; human populations; thyroid; biological 
radiation effects; life span; health hazards; rats. 

106621 Growth of Bone Marrow in Modified TC System. Wilson, 
F.D. (University of California at Davis, Davis, CA). Project number: 
001402. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$65,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in ex erimental systems. 

The relative biological effects o f  a variety of radionuclides 
and external forms of radiation will be investigated in vivo and in 
vitro using a modified bone marrow culture system that allows for 
the simultaneous quantitation of granulocyte-monocyte progenitors, 
candidate stromal progenitors, and progenitors of T and B lympho- 
cyte pathways. Therefore, studies can be done on both hematopoie- 
tic parenchymal elements (i.e., stem cells and their differentiation 
products), as well as on the supportive elements of the marrow and 
lymphoid organs. The investigation of the interaction between these 
various cell populations in vitro and the effects of radiation injury on 
such interactions will also be investigated using murine, canine and 
human models. The clonogenic basis of these systems also conceptu- 
ally allows for studies on the process of education of undifferentiated 
cells by cellular interactions (micro-environmental inductive influ- 
ences). In addition, since the assays address the quantitation ,of basic 
cellular mechanisms involved in the pathological reaction of the 
body to injury (i.e., the inflammatory response (CFU-C, PFU-C), 
immunological factors (CFU-L), and the reaction of host cells to 
neoplastic populations (CFU-C, CFU-L, and PFU-C) the techniques 
are as applicable to toxicological studies on non-nuclear as to nuclear 
technologies). In view of the expanded role of DOE to include 
studies on the potential hazards of fossil fuel utilization for energy 
production, we have expanded the scope of our studies to include 
pilot studies on the in vitro effects of toxic materials associated with 
coal combustion on the various progenitor populations of interest. 
Keywords: bone marrow; radioisotopes; radiations; biological radi- 
ation effects; lymphocytes; stem cells; pathogenesis; immune reac- 
tions; toxic materials. 

106622 Canine Transfer Factor. Shifrine, M. (University of Cali- 
fornia at Davis, Davis, CA). Project number: 001403. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$135,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Recent reports from Lawrence's Laboratory and others indi- 
cate the requirement of precornmitted cells as targets for the aug- 
mentation of lymphocyte proliferation by TF, i.e., T F  acts as a non- 
specific adjuvant. This idea is slowly being accepted as the dogma. 
In fact, all available data on the specificity of T F  are subject to 
criticism. It still remains to be proven that T F  is a non-specific 
adjuvant, determine its molecular composition and find out whether 
it is an efficacious immunotherapeutic agent. Among the possible 
candidates for T F  is theymopoietin (TP) because of its putative 
activity and because it is a dialyzable molecule. It was thought to be 
produced only in thymic epithelial cells and thus was excluded from 
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previous studies as a TF. However, recently it was reported that 
thymosin is present in circulating T lymphocytes prompting studies 
on the effect of T F  on augmentation of the immune response in dogs. 
Prelimimary studies suggest that there is a definite .albeit marginal 
effect. Our plans for future studies are aimed at determining whether 
TF, in the dog, is specific or, if not specific, whether T P  (which is 
available for experimental purposes) could substitute for T F  func- 
tion. 
Keywords: lymphocytes;, cell proliferation; thymus; dogs; immune 

* reactions; hormones; bjological effects. 

106623 Combustion' Particulates: Toxicity and Carcinogenicity. 
Fisher. (University of California at Davis; Davis, CA). Project 
number: 001592. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
DOE-$310,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Associated with the energy problems now facing the nation is 
the critical question of the relative cost to human health of the 
major, viable, electrical power producing technique, coal combus- 
tion. This proposal is for a study on the biologic effects (injury and 
repair) of exposure to particulate and gaseous emissions associated 
with coal combustion in electrical power generation. In our initial 
studies, we will evaluate the biological distribution and kinetics of 
deposited particulates in vivo and in vitro, using both chemical and 
nuclear techniaues. These initial studies are directed toward the 
development of sensitive biologic indicators of particulate exposure 
with an emphasis on the effects of exposure on the immune system, 
with detailed study of pulmonary macrophages, macrophage pro- 
genitors, lymphocytes as well as their interactions and their role in 
subsequent pathogenesis. We also will study possible toxic and 
carcinogenic effects on mammalian cell systems and mutagenesis in 
the Ames Salmonella test system. These studies will provide infor- 
mation necessary for the assessment of late effects (2 to 3 years post- 
exposure) of particulate inhalation in rodents. In the initial phase of 
this study we will (1) evaluate the, distribution dynamics of soluble 
and insoluble particulates in rodents and non-human primates using 
radiotracer-labeled materials, (2) obtain and characterize fly ash for 
animal exposures, (3) identify relevant biologic mechanisms of 
damage associated with particulate exposure, and (4) study potential 
toxic and carcinogenic effects of particulate exposure in cell cultures. 
The expertise and information derived from the study will allow us 
to effectively study the biological consequences of exposure to dogs, 
non-human primates and rodents using fly ash aerosols (alone and in 
combination with oxides of nitrogen and sulfur) of well-defined 
physical and chemical properties similar to those released from the 
stacks of doal-fired electrical plants. 
Keywords: fossil-fuel power plants; health hazards; 'electric power; 
combustiofi; aerosols; particles; power generation; biological indica- 
tors; boiler fuel; fly ash; dogs; man; rodents; nitrogen oxides; sulfur 
oxides; flue gas; coal; petroleum. 

106624 Embryotoxicity in Cultured Embryos. Pedersen, R.A. 
(University of California, Laboratory of Radiobiology, San Francis- 
co, CA, 94143). Project number: 001913. Contract: EY-76-C-03-1012. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$150,000. ' 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

Mouse embryos are exposed to toxic substances under con- 
trolled culture conditions to determine medha"isms of damage to 

'developing systems and to establish an embryo culture system for 
identifying and analyzing the teratogenic effects of fossil fuel pollut- 
ants. The tissue-specific patterns of gene expression as protein syn- 
thesis are being determined by two dimensional gel electrophoresis. 
Studies are planned in which embryos will be exposed to select fossil 
fuel pollutants (benzo(a)pyrene and 3-methyl cholanthrene) and ef- 
fluents of pilot coal conversion processes to analyze their effects on 
early mammalian development. 
Keywords: embryos; mice; benzopyrene; 3-methylcholanthrene; fossil 
fuels; pollution; synthetic fuels; biological effects; teratogenesis; 
tissue cultures. 

106625 Plant Environment Interactions. Nobel,' P.S. (UCLA, 
Lab. of Nuclear Medicine and Radiation Biology, Dept. of Environ- 
mental Biology, Warren Hall, Los Angeles, CA, 90024). Project 
number: 001915. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$32,000. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The overall objective is to understand in quantitative terms 
the response of desert plants to their natural environment. Under- 
standing the ecophysiology under natural condiiions will not only 
allow us to'understand how plants survive in arid regions, but also 
will allow us to predict the responses to new, environmental stresses. 
Transpiration and photosynthesis are being measured with a 

Siemen's null-point compensating closed-circuit gas exchange 
system. Soil water potential, temperature, wind velocity, rainfall, 
and absolute humidity are being monitored. Plant morphology is 
k i n g  examined with a phase contrast microscope using sectioned 
material. 
Keywords: deserts; plants; transpiration; photosynthesis; arid lands; 

' environmental effects; biological stress; terrestrial ecosystems. 

106626 ESR Studies of Thiyl Free Radicals in Relation to Bioef- 
fects of Radiation. Wolf, W. (University of Southern Califomia, 

' Radiopharmacy Program, 1985 Zonal Avenue, Los Angeles, CA, 
90033). Project number: 006284. Contract: E(04-3)-113. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Physical/chemical mechanisms of pollutant interactions. 

The object of the program is to study thiyl (RS) free radicals 
(and other free radical species generated thereof) produced upon the 
oxidation of cysteine and cysteinyl containing compounds (including 
proteins) and of other mercaptans of biological interest in order to 
obtain further information that would allow a better understanding 
of the role of thiols as radiation protecting agents. The RS free 
radicals are produced by mixing in a stopped flow system designed 
in this laboratory and recording the ESR cavity and spectra. 
Keywords: thiyl radicals; electron spin resonance; cysteine; radiopro- 

- tective substances; biological radiation effects; thiols; radiosensitivity 
effects. 

106627 Marine Geochemistry Research. Goldberg, E.D. (Univ. of 
California, Scripps Institution of Oceanography, La Jolla, CA, 
92093). Project number: 00633 1. Contract: E(04-3)-34. Supported by: 
Department of Energy, Washington, DC (USA). Ofice of Health 
and Environmental Research. Funding: DOE-$75.000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

The history of atmospheric fallout of transuranics (238Pu, 
239Pu, 240Pu, and 241Am) will be sought from the Greenland 
.Glacier and from southern hemispheric coastal marine sediments to 
complement our records from northern hemispheric coastal waters. 

. The relative amounts of transuranics found in sediments which have 
been remobilized from crustal materials by winds and rivers are 
compared to those amounts which have directly fallen,out from the 
stratosphere. Also, the 'chemical forms (dissolved, particulate or 
colloidal state; charges on dissolved phases) f the transuranic nu- 
clides and of 210Pb, 210P0, 238U, and 232qh in coastal marine 
waters will be investigated. The sorption of these nuclides upon a 
variety of solid phases (seaweeds, anion and cation exchange resins) 
will be investigated on the basis of their isoelectric'points and beta 
surface areas. Finally, a low-level beta counting system (scintillation 
counter with two detectors in coincidence with an anti-coincidence 
guard ring) for the measurement of i'4,lPu in sediment, water and 
biological samples from ocean systems will be developed. 
Keywords: transuranium elements; fallout; air pollution; plutonium 
238; plutonium 239; plutonium 240; americium 241; lead 210; poloni- 
um 210; thorium 232; sediments; coastal waters; glaciers; greenland;. 
environmental transport; chemical state; sorption; seaweeds; ion 
exchange materials; scintillation counters; dehgn; radionuclide mi- 
gration. .\ 

106628 Study of Dynamic Features Controlling the Coastal ~ n v i -  
ronment Near the San Onofre Power Plant. Folsom, T.R: (Univ. of 
California, Scripps Institution of Oceanography, La 'Jolla, CA, 
92093). Project number: 006330. Contract: E(04-3)-34. Supported by: 
Department 'of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$25,000. 

' Related energy source: nuclear fission 100) R and D categories: Envi- 
ronmental transport and conversion o ! pollutants. 

It is proposed to complete the testing of the model that has 
been developed for predicting rates of dispersal of fallout contamina- 
tion in surface waters lying west of California. Final comparisons are 

' being made between concentrations predicted by applying this 
model to what actually has been measured in the North Pacific. 
Final publication will be in two forms. A summary and interpreta- 
tion of the Cs-137 concentrations measured in North Pacific near- 
surface is being prepared for publication this fall in the Quarterly 
Report of the Environmental Measurements Laboratory (EML) of 
the Department of Energy. This will bring earlier records collected 
in the HASL report series up to date. Also a'comprehensive review 
and interpretation of our North Pacific fallout records is to be 
completed as a professional contribution to chemical and physical 
oceanography of the North Pacific. The numerous measurements we 
have made of moving fallout distributions have thrown some new 
light on the characteristic behavior of surface waters of this ocean. 
Keywords: Pan onofre-1 reactor; san onofre-2 reactor; san onofre-3 
reactor; environmental impacts; fallout; radionuclide migration; 
mathematical models; california; cesium 137. rc a PI?'.. . . 

t. !I! . s . 
106629 Distribution and Fate of Biogenic and Petroleum-Derived 
Substances in Marine Sediments. Kaplan, I.R. (Univ. of California, 
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Dept. of Geology, Los Angeles, CA, 90024). Project number: 
006334. Contract: E(04-3)-34P.Al34. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environment 
tal Research. Funding: DOE-$125,000, 
Related energy source: oil and gas(100) H and D categories: Pollu&_t ' 
characterization and analysis. 

The objective is to evaluate the nature, source and fate of 
organic material on the outer contintal shelf (OCS). The effort will 
be largely devoted to four tasks. Comparisons will be made.between 
aromatic hydrocarbons in OCS sediment (surface arid at depth) with 
those at the base of the continental margin (Contiental Rise) and 
beyond in an attempt to understand transport mechanisms. A de- 
tailed study will be performed on hydrocarbons, insecticides' &id 
other specific markers which will help trace the anthropogenic input 
onto the OCS from sewage effluent and storm runoff. Trace metals 
will be measured in the storm runoff samples and compared with 
studies already performed on sewage emuent. An attempt will be 
made to determine a correlation between trace element enrichment 
and organic markers of pollutants. Isotopic studies will continue on 
the food web in an attempt to better characterize the metabolic 
relationships among the organisms. 
Keywords: continental shelf; sediments; aromatics; environmental 
transport; elements; trace amounts; runoff; water pollution; compara- 
tive evaluations; quantity ratio; aquatic organisms; food chains; me- 
tabolism. 

106630 Research on Dynamics of Tundra Ecosystems and n e i r  
Potential Response to Energy Resource Development. Miller, P.C. 
(San Diego State University Foundation, San Diego, CA, 92182). 
Project number: 006400. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$300,000. 
Related energy source: Coal(40); oil and gas(60) R and D categories: 
Environmental effects assessment. 

The objective is to develop a modeling approach to the 
question: what are the ecological effects (costs and benefits) of 
perturbations that can be expected from the construction and utiliza- 
tion of energy development in the arctic. T o  be called an ecologic 
effect, the response in some ecosystem property must be distinguish- 
able from the normal fluctuation in nature, caused by oscillations 
inherent in the ecosystem or by natural changes in climate or 
geology, and must become apparent within a reasonable length of 
time after the perturbation. Other objectives are: to extend and 
validate a quantitative model of ecosystem processes developed for 
the arctic wet meadow ecosystem, and to apply this model to four 
national tundra types and to tundra systems perturbed by fertiliza- 
tion, species, barge, and oil spill. 
Keywords: tundra; arctic regions; terrestrial ecosystems; energy 
source development; biological models; oil spills; nutrients; environ- 
mental impacts. 

106631 Observations on Immunohemopoietic Marrow. Crosby, 
W.H. (Scripps Clinic and Research Foundation, La Jolla, CA). 
Project number: 006613. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$50,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The aim of this project is to make direct observations on 
hemopoietic bone marrow's microcirculation and its hemopoietic 
function. The unique microcirculation of marrow appears to be 
essential to the maintenance of hemopoietic proliferation. This objec- ' 
tive shall be achieved by transplantation of marrow to extramedul- 
lary sites rendering them amenable to various manipulation and 
microscopic observation. Rat's omentum and hamster's cheek pouch 
appear to be suitable sites for this purpose. The transplant is, howev- 
er, surrounded by a shell of bone which prevents illumination and 
observation. 
Keywords: bone marrow; blood formation; capillaries; rats; hamsters; 
bone cells; blood circulation; immunity; cell proliferation; biological 
functions; blood. 

106632 Studies of the Repair of Radiation-Induced Genetic 
Damage in Drosophila. Boyd; J.B. (University of California, Los 
Angeles, CA). Project number: 006673. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$43,000. 3 

Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objective is to continue selection and characterization of 
autosomal mutants. Since only 1/5 of the total genome on the x 
chromosome has been covered, this work is essential to provide 
mutagenized autosomal stocks from the San Diego Laboratory. 
These stocks will be screened for mutants that are sensitive to either 
methyl methanesulfonate or nitrogen mustard. The recovered mu- 
tants willithen be tested with the autosomal mutants which we have 
previbTisly :recovered to determine which chromosome they aie 
1inkedIto;-.The same series of characterization experiments that*has 
been applied to the x-linked mutants will then be applied to the new 

" , ,  

mutants. A full scale attempt to establish permanent cell cultures of 
critical mutants will be initiated. 
Keywords: drosophila; mutants; animal breeding; sensitivity; methyl 
methanesulfonatej njtrogen mustard. 

106633 Study of the Atmospheric Effects That Might Be Caused 
by ,Waste Heat Rejection from Large Electrical Power Generating 
Facilities. Koenig, L.R. (Rand Corp., 1700 Main Street, Santa 
Monica, CA, 90406). Project number: 007042. Contract: EY-76-C-03- 
1191. Supported by: Department of Energy, Washington, D C  (USA)., 
Office of Health and Environmental Research. Funding: DOE- - 
$104,000. 
Related energy source': Coal(50); nuclear fission(50) R and D catego- 
ries: Envirorimental'effects assessment. 

The objective of this study. is to develop the means for 
predicting the effects on the atmosphere resulting from the injection 
of large amounts of heat and moisture. One approach is to develop 
numerical models to simulate the physical processes leading to 
possible weather changes. A second approach is to identify analogs 
such as heat $lands and to study their atmospheric effects. 
Keywords: energy parks; environmental effects; waste heat; surface 
air; climates;'meteorology; weather; thermal power plants; thermal 
effluents; mathematical models; simulation. 

106634 Effect uf Habitat Condltlons on Spatial Parameters of 
Shorebird Populations: Pitelks, F.A. (University of California, Dept. 
of Zoology, Berkeley, CA, 94720). Project number: 007223. Contract: 
79-EV70256. Supported by: Department of Energy, Washington, DC ' 
(USA). Office of Health and Environmental Research. Funding: 
nOE.274.IWX) - - - - . . , - - - . 
Related energy source: oil and gas(100) R and D categories: Ecologi- . 
cal effects of pollutants or physical disturbances. 

The objective of t h ~ s  project is to use shorebirds as indicaton 
of environmental quality based on the fact that shorebird species 
differ in their habitat use strategies. Each is finely tuned to a distinct 
pattern of resources, and each, therefore, is differently susceptible to 
a given perturbation. Variability in the Arctic ecosystem and energy 
activity dictates a comparative approach. Shorebird communities 
will be examined at three locations on the Arctic coast: Barrow, 
Wainwright, and Prudhoe Bay to determine the abundances and 
habitat-use patterns of each species and the species-typical patterns 
of space utilization. Species will be studied along an array of 
kilometer-long transects and in large (17 to 25 ha) census plots. 
Keywords: terrestrial ecosystems; coastal regions; shores; birds; popu- 
lation dynamics; arctic regions; biological variability. 

106635 Physical Characteristics of Effluents. Raabe, C. (Univ. of 
California at Davis, Davis, CA). Project number: 002410. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$155,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

These investigations are aimed at providing pertinent and 
useful information concerning aerosols and have characteristics that 
will contribute to understanding the potential biological effects of 
particulate and gaseous products of energy technologies. This re- 
search also provides essential supporting information for current 
planned inhalation studies with respect to choice and generation of ; 
suitable exposure atmospheres, as well as developing methods and 
systems for exposing experimental animals. In addition, these studies 
will provide suggestions for technology development for effluent 
abatement and point to new areas for prevention and therapy re- 
search. As may be required and appropriate, based upon the needs of 
current or planned biomedical research, these studies encompass six, 
not necessarily simultaneous, different areas of research. These areas 
are: (1) field studies as may be appropriate to evaluate specific 
characteristics of particulate and gaseous products of energy tech- 
nologies; (2) generation of aerosols and gases as required for current 
and planned; (3) delivery and exposure systems for inhalation studies; 
(4) characterization of atmospheres containing aerosols and gases; (5) 
behavior of aerosols and aerosol-gas mixtures; and (6) fundamental 
studies directed'to providing needed physicochemical information 
related to the deposition and clearance of inhaled aerosols and/or 
potentially toxic gases. 
Keywords: coal; combustion; flue gas; aerosols; physical properties; 
lungs; health hazards; air pollution; sampling; chemical properties; 
fly ash. 

106636 Cooling ~ i s t e m  Effects. Corey, T.C. (Du Pont de Ne- 
mours (E.I.) and Co;, Savannah River Plant, Aiken, SC, 29801). 
Project number: 000669. Contract: AT(07-2)-1. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$195,000. 
Related energy source:'Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The operation 'of power plant cooling systems involves a 
series of events which influence associated aquatic systems. The 
objective of the Cooling Systems Effects Program is to understand 
these effects for representative aquatic systems and several different , . . 



DEPARTMENTOF ENERGY 369 

aspects of cooling.system operation available for study at the Savan- gram. Correction of eroded secondary roads, spoil piles and borrow 
nah River Plant. Aspects of the recirculatory cooling process are pits is accomplished annually through Du Pont support to the Forest 
being examined using the Par Pond reactor cooling reservoir system Management Program. 
and existing data from it for comparison with once-through systems. Keywords: forestry; savannah river plant; maintenance; research pro- 
The Par Pnnrl system, the n t h ~ r  reilctor rnnling systems nr! the SRP grams. 
site, and the Flnwing Streams Laboratory aff6d the  opportunity to 
compare a large array of temperatures, flows, and aquatic biota 
under the influence of different cooling system operations. SRL 
studies are focused on in situ measurements of the process responses 
of lower food chain components and micro-organisms to stresses 
associated with cooling system operation. The result of these studies 
will be the formulation of response curves describing the manner in 
which crops, dominant species, and metabolic trophic transfer proc- 
esses change as a function of temperature elevation and other aspects 
of the cooling process. Such measurements will be useful in evaluat- 
ing the environmental effects in future siting and design of power 
plants and have special applicability to power plant cooling systems 
elsewhere in the southeastern United States. 
Keywords: cooling systems; aquatic ecosystems; biological effects; 
savannah river plant; thermal effluents; temperature effects; biologi- 
cal stress; food chains; microorganisms; thermoregulation; tolerance. 

106637' Air ~ r a n s ~ o i t  of Pollutants. Crawford, T.V.; Weber, 
A.H. (DuPont de Nemours (E.I.) and Co., Savannah River Labora- 
tory, Aiken, SC, 29801). Project number: 000672. Contract: AT(07- 
2)-1. Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
%240.000. 
~elated~energy source: Coal(20); nuclear fission(80) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

The major objective of the program is to develop (or adapt), 
test, apply, and validate mathematical models to calculate the trans- 
port, diffusion, resuspension, and deposition of atmospheric pollut- 
ants released from one or more point sources. Atmospheric transport 
processes are the primary means by which radionuclides and other 
pollutants are transported beyond the SRP site boundary. Because 
SRP is sharing the environment of the southeastern United States 
with other nuclear facilities, processes that influence the transport of 
pollutants at distances of 10 to 1000 km are of primary interest. 
Atmospheric dispersion models will be developed for the SRP site 
with the cooperation of appropriate modeling efforts at other DOE 
sites. Meteorological data from an existing instrumented TV tower 
and seven-tower network will be used to improve knowledge of the 
transport and diffusion characteristics within the planetary boundary 
layer. Atmospheric experiments will be planned and executed to test 
the models for predicting atmospheric dispersion in the SRP envi- 
ronment. Studies will be made of continuous releases from multiple 
sources and on instantaneous releases from a single point source. The 
effect of vertical transport, lids, shear, persistence, and low wind 
speeds on downwind concentrations of pollutants will be studied. 
Another objective of this program is to combine data generated from 
the experimental and aircraft programs with data collected under 
several other programs at the Savannah River Laboratory. The 
combined data base will be used to validate models which are used 
to calculate environmental effects of routine releases to the atmos- 
phere and possible accidental releases. 
Keywords: savannah river plant; radioactive effluents; stack disposal; 
radioactive aerosols; environmental transport; earth atmosphere; 
plumes; diffusion; radionuclide migration; mathematical models; me- 
teorology; data analysis. 

106638 Forest Management. Irwin, J.G. (Forest Service, Aiken, 
SC). Project number: 000979. Contract: EY-76-A-09-0056. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$545,000. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental effects assessment. 

The Savannah River Forest Station conducts a forest manage- 

106640 Ocean Transport of Contaminants. Hayes, D.W. (DuPont 
de Nemours (E.I.) and Co., Savannah River Laboratory, Aiken, SC, 
29801). Project number: 001301. Contract: AT(07-2)-1. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$240,000. 
Related energy source: Coal(40); nuclear fission(60) R and D catego- 
ries: Environmental effects assessment. 

The objective of this program is to systematically develop the 
necessary understanding of the environmental processes that govern 
the transport of energy related substances cycling into and through 
the estuarine, tidal marsh, and nearshore region of the South Atlantic 
Bight. Aqueous discharges from the Savannah River Plant oper- 
ations lead ultimately to radionuclides entering the Savannah R~ver  
system. Plutonium and tritium from these low level releases provide 
a unique opportunity to study the cycling and transport of these 
radionuclides in a southeastern river system. The tritium concentra- 
tion in the Savannah River is approximately 10 times greater than 
surrounding rivers, thereby uniquely labeling the river and readily 
permitting the tracing of its movement in the nearshore region. This 
information, along with the Savannah Navigational Light Tower 
Oceanic and Atmospheric System data, will permit quantification of 
processes affecting nearshore transport. Measurements in the Savan- 
nah River system will help to identify the distribution of radionu- 
clides (principal focus will be on plutonium) from upriver nuclear 
operations in the local marine system. Transport processes will be 
quantified using data collected in the program (i.e., turbulence 
parameters, stress and drag coefficients, Richardson's numbers, etc.). 
Keywords: plutonium isotopes; tritium; environmental transport; at- 
lantic ocean; coastal waters; estuaries; marshes; savannah river; 
radionuclide migration; nuclear facilities; radioactive effluents; math- 
ematical models. 

106641 Study of Atmospheric Releases. Pendergast, M.M. 
(DuPont de Nemours (E.I.) and Co., Savannah River Laboratory, 
Aiken, SC, 29801). Project number: 001337. Contract: AT(07-2)-1. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$100,000. 
Related energy source: Coal(l0); ,nuclear fission(60); nuclear 
fusion(30) R and D categories: Env~ronmental effects assessment. 

This program will adapt, evaluate, and validate methods of 
predicting the consequences of accidental releases of major contami- 
nants to the atmosphere of the southeastern United States. The 
information provided will be a major input to decision makers who 
must take consequence-limiting action. Implicit in the objective is 
the development of tools and communications to permit information 
to be developed in a timely fashion. The Atmospheric Release and 
Advisory Capability (ARAC) Site Terminal and the ARAC concept 
itself as support to SRP will be evaluated. Lawrence Livermore 
Laboratory (LLL) developed and was responsible for making availa- 
ble the system which has been installed at SRP. As displays are 
developed which would support the SRP Emergency Operating 
Center, efforts will be coordinated with the Health Physics person- 
nel of SRP to ensure that the displays will be useful to nuclear 
industry as a whole. As development proceeds and computer gener- 
ated displays are made, Health Physics personnel will be trained to 
use computer systems and interpret the dis lays 
Keywords: savannah river plant; chemicar effl"ents; radioactive ef- 
fluents; stack disposal; air pollution; earth atmosphere; radioactivity; 
radiation monitorin?; monitoring; forecasting; decision making; data 
acquisition systems; display devices; computers; mathematical 
models; risk assessment; environmental effects. 

ment program to produce forest products, enhance environmental 
diversity, protect endangered species, conserve ~ t h e r  species, pro- 106642 Radioecolog~ of Actinide Elements. Smith, M.H. (Univer- 
vide quality habitats for native wildlife, improve aesthetics, protect sity of Georgia, Savannah River Ecology Laboratory, Drawer E, 
soils and watersheds, and maintain a healthy forest. In order to meet Aiken, SC, 29801). Project number: 001338. Contract: EY-76-C-09- 
those goals, compartment prescriptions are written and carried out 0819. Supported by: Department of Energy, Washington, DC (USA). 
on 10% of the forest annuallv. includine maintenance methods such Office of Health and Environmental Research. Funding: DOE- 
as harvesting of trees and prebcribed burns. 
Keywords: savannah river plant; forestry; research programs. 

106639 Forest Management. Irwin, J.G. (Du Pont de Nemours 
(E.I.) and Co., P.O. Box A, Aiken, SC, 29801). Project number: 
000989. Contract: AT(07-2)-1. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$150,000. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

Du Pont support costs provide for services such as health, 
forest fire control, computer services, vehicle and equipment mainte- 
nance, secondary road construction, reconstruction and mainte- 
nance, building maintenance, utilities, and supplies furnished to the 
U.S. Forest Service for operation of the Forest Management Pro- 

$422,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

Beginning in FY 1979, the scope and direction of the program 
will be reorganized. In the past, the main emphasis has been on Pu 
cycling in agricultural ecosystems. In the future, the objectives will 
be to: (1) expand the studies of transuranics to aquatic ecosystems 
with more emphasis on the transplutonic elements; (2) initiate studies 
of U and Th in aquatic ecosystems (which explains the change of 
title); and (3) reduce the effort in agricultural and natural terrestrial 
ecosystems. Analysis of Pu and Am concentrations in the backlog of 
samples from the agricultural studies will be continued. These 
changes are justified based on: (1) the progress in past agricultural 
studies; (2) the limited progress in aquatic studies due to changes in 
staff; and (3) the need for information on the U and Th fuel cycle 
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which is required because of the continued operation and construc- 
tion of uranium-fueled nuclear power plants and which has been 
made more important by the recent Presidential decision to deem- 
phasize the Pu fuel cycle. Although the emphasis of the programs 
will shift, the basic experimental design practices used in the past 
will be followed. It is intended to: (1) place primary importance 

- upon field studies utilizing the unique habitats and source terms on 
the SRP; (2) augment these field studies with laboratory and green- 
house experiments; and (3) design these field, laboratory and green- 
house studies so that the results are applicable on a regional scale. 
Keywords: act i ides;  radionuclide migration; uranium; thorium; 
aquatic ecosystems; plutonium; americium. 

106643 Cycling of Long-Lived Radionuclides. Corey, J.C. 
(DuPont d e  Nemours (E.I.) and Co., Savannah River Laboratory, 
Aiken, SC, 29801). Project number: 001339. Contract: AT(07-2)-1. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE-  
$290,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

This program currently is designed to quantify the parameters 
needed to  predict the amount of transuranics entering man. The  
nuclear fuel reprocessing activities at Savannah River are the source 
term for the iesearch. The four major program areas are agricultural 
crop, source term characterization, resuspension, and aquatic trans- 
port. The agricultural crop studies are aimed at determining the 
transuranium content of important agricultural crops in the south- 
eastern U.S. when grown adjacent to  an operating nuclear fuel 
reprocessing facility. The study will determine the relative impor- 
tance of direct deposition on the foliage from either atmospheric 
deposition o r  resuspension vs. root uptake from the soil. The source 
term characterization study, in the plutonium processing and off-gas 
areas, is determining the general characteristics of plutonium-bearing 
particles. ~ e s u s ~ e n s i o n  Yates for various soil conditions will b; 
determined for agricultural and construction activities in order to 

. estimate i~thalation rates during these activities. Aquatic transport 
measurements of the behavior of transuranics in fresh water streams 
will examine the contribution of drinking water and consumption of 
fish and other aquatic life to the,transuranics entering man. The  
program objectives will be broadened to evaluate the cycling and 
fate of long-lived radionuclides that would be released by plants 

. reprocessing nuclear fuels o r  by nuclear waste management facilities. 
Nuclides of interest include Th ,  U, Pu, Cs, Tc, C, and I. Each of 
these elements have long-lived radioisotopes (greater than 10,000 
years) and hence contribute to the dose-to-man for many genera- 
tions. 
Keywords: savannah river plant; fuel reprocessing plants; radioactive 
effluents; transuranium elements; environmental transport; radioeco- 

' 

logical concentration; root absorption; foliar uptake; terrestrial eco- 
systems; soils; aquatic ecosystems; food chains; radionuclide migra- 
tion; crops; radionuclide kinetics; man; environmental exposure path- 
way. 

106644 Management of Natural Resources. Smith, M.H. (Savan- 
nah River Ecology Lab., Drawer E ,  Aiken, SC, 29801). Project 
number: 001905. Contract: EY-76-C-09-0819. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$40,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

Our  objectives are to study the effects of various management 
practices on the natural resources of the Savannah River Plant. 
Special emphasis has been placed on the endangered species of the 
site, particularly the American alligator and the red-cockaded wood- 
pecker. Observations on wildlife species, aquatic habitats and ele- 
mental cycles in pine forests are also made. These include density 
estimates, elemental concentrations and other aspects of the life 
history and genetics of the target species. Genetic analysis is con- 
ducted by the use of horizontal starch gel electrophoresis. Density 
estimates are calculated in a variety of ways including a removal plot 
technique. Element analyses are conducted by atomic absorption and 
arc spectrophotometry. Trees are cored to determine growth incre- 
ments, and shifts in growth patterns of slash pine have been studied 
after the removal of pine litter. Shifts in animal and plant populations 
are expected as a result of certain forestry management programs. 
These changes occur both at the population and individual level. 
Keywords: management; savannah river plant; environmental effects; 
birds; alligators; pines; genetic effects; genetics; population dynam- 
ics. 

106645 Cycling of Heavy Metals and Other Stable Elements. 
Smith, M.H. (Univ. of Georgia, Savannah River Ecology Lab.,. 
Aiken, SC, 29801). Project number: 001906. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$170,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

This research program to investigate the cycling processes of 
the southeastern coastal plain is designed to determine: (1) the 
availability of stable elements to the biota; (2) the role of primary 
producers, consumers and detritivores in cycling processes; (3) the 
factors which limit rate processes; (4) the importance of interactions 
among energy flow, thermal environments and cycling processes 
upon t h e  rate of biomass accumulation and transfer; (5) the extent to 
which transfer coefficients are modified by population processes that 
influence the temporal or spatial turnover t o  compartmental standing 
crops; and (6) the validation of models of these cycling processes at 
various sites on the southeastern coastal plain. Emphasis is directed 
toward land use planning. The  SRP provides numerous opportuni-. 
ties to study the interaction of heavy metal and other stable element 
cycling between the biotic and abiotic components of the environ- . 
ment. The broad variety of available habitats includes reservoirs, 
ponds, streams, abandoned agricultural land, forest plantations and 
several forest types. Some of these have received various production 
reactor and industrial pollutants from plant operations for many 
years. This region receives high rainfall but possesses little organical- 
ly-enriched soil. The  rapid leaching rates from the porous sandy soil 
have resulted in relatively tightly minera! loops in the biota which 
reduce nutrient loss. Many minerals which are normally held in the 
organic or clay fraction of the soil are concentrated in the biota, 
establishing a unique aspect of mineral cycling which cannot be 
investigated in other geographical regions. 
Keywords: metals; mineral cycling; biomass; biological models; eco- 
systems; population dynamics. 

106646 Cycling of Radioisotopes. Smith, M.H. (Savannah River 
Ecology Lab., Drawer E,  Aiken, SC, 29801). Project number: 
001907. Contract: EY-76-C-09-0819. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$1 10,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

Three areas of radionuclide movement have been emphasized: 
(I) the development of models of radionuclide cycling; (2) the 
transport and dispersal of radionuclides in aquatic and terrestrial 
ecosystems; and (3) understanding the mechanisms involved in 
uptake of radionuclides in aquatic and terrestrial ecosystems. Var- 
ious radionuclides were released from reactor operations on the 
Savannah River into natural ecosystems on the site. Soil, water and 
biological samples are collected and subjected to analysis for beta 
and gamma emitters. Concentration factors within natural food. 
chains are calculated. Both plants and animals .are used in the 
research. Frequency distributions for the various isotopes are 'nor- 
mally skewed and the third and fourth moments of the distributions 
may be indicative of ecosystem functioning. The distributions are 
frequently log normal. Consistent patterns of biodilution or  biomag- 
nification are not found for the concentrations of any isotope within 
all food chain studies. 
Keywords: radionuclide migration; aquatic ecosystems; terrestrial 
ecosystems; radioecological concentration; biological accumulation; 
food chains; radioisotopes; uptake; savannah river. 

106647 Synergisms and Interactions in Ecological Systems. Smith, 
M.H. (Savannah River Ecology Laboratory, Drawer E ,  Aiken, SC, 
29801). Project number: 001909. Contract: EY-76-C-09-0819. Support- 
ed by: Department of Energy; Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$129,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants o r  physical disturbances. 

Research programs will continue to use both field and labora- 
tory multivariate approaches to determine environmental stress on 
biological systems. The research will be designed to understand the 
underlying functional and structural relationships between stress 
variables and biological responses (individual, population, o r  com- 
munity level). T o  accomplish this effectively and convincingly, the 
research investigations must work toward a thorough understanding 
of the biological systems that are being studied. This required laying 
a solid foundation and framework of basic ecology. The  foundation 
must always precede the interpretative experiments that provide the 
more obvious, immediately applicable answers to complex environ- 
mental questions. On many fronts where the foundation has already 
been developed, appropriate studies can be continued. In many areas 
the foundation is still in its infancy and must await the maturity that 
can only come through continued basic research. A combination of 
programs between these two stages of development constitute the 
present research in this area. 
Keywords: aquatic ecosystems; synergism; biological stress; math- 
ematical models; biological models; thermal pollution; water pollu- 
tion; genetic variability; metabolism. 

106648 Effects of Energy Production on the Function of Aquatic 
Environments. Smith, M.H. (University of Georgia, Savannah River.  
Ecology Laboratory, Drawer E,  Aiken, SC, 29801). Project number: 
001910. Contract: EY-76-C-09-0819. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- ,, 
tal Research. Funding: D O E 4 1  13,000. 
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W t e d  energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

Important questions related to ecological stress will be ad- 
dressed, such as: (1) what determines vulnerability to particular 
environmental insults; (2) which individuals, populations or commu- 
nities possess the greatest resistance to disruption; (3) what function- 
al features of populations or communities are responsible for envi- 
ronmental elasticity or resiliency; (4) how can critical functional 
aspects of an environment be quantitatively measured and evaluated 
prior to perturbation so that meaningful comparisons can be made 
thereafter; and (5) can models be constructed which succesafitlly 
predict how particular ecosystems will function under a given set of 
environmental alterations. Also, basic questions which center around 
why and how natural communities, populations, and individuals 
function as they do must be asked. Research at the SRP and 
elsewhere has produced information concerning the effects of stress 
created by reactor effluents upon the physiology of individual organ- 
isms and on populations of certain species. In the past at SREL, 
effects of thermal stress and post-thermal recovery have been exam- 
ined primarily in the field but this work has been complemented with 
laboratory experiments. Most of the studies ]lave been at the orga- 
nism or population level, although the examination of selected 
community characteristics has also been undertaken. With the capa- 
bility of diverting and controlling the temperature and effluent flow 
from a reactor into an otherwise natural habitat (Castor Creek), it is 
anticipated that the understanding of the ecosystem vulnerability 
will be greatly enhanced and that the population studies will be 
strengthened through field experimentation. This project will greatly 
augment the present capabilities for ecological studies of the re- 
sponses to stress in aquatic systems. 
Keywords: aquatic ecosystems; nuclear power plants; chemical ef- 
fluents; thermal effluents; water pollution; savannah river plant; 
baseline ecology: mathematical models: environmental im~acts. 

106649 National Environmental Research Park. Cahoon, E.J. (Sa- 
vannah River Operations Office, P.O. Box A, Aiken, SC, 29801). 
Project number: 002148. Supported by: Department of Energy, Wash- 

. ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$95,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The National Environmental Research Parks are protected 
lands set aside for ecoloeical research. for studv of the environmen- - - - - . - -. . . - 

tal impacts of energy de\elopments, and f i r  iniorming the public of 
the environmental and land use options open to them. Practical 
studies related to management of natural resources (forests, wildlife, 
endangered species, water, soils) are an important use of the Parks. 
However, the energy-related activities conducted at each Park are a 
prime resource to provide effects for environmental studies. In 
addition, natural ecosystems are protected to serve as bases for 
comparison with land affected by human activities. Most progress 
toward NERP goals results from research and energy activities 
funded outside the NERP program by DOE, other federal agencies, 
and universities. SR NERP program funds are dedicated primarily 
to information exchange, fostering cooperation in research planning 
and goal setting, and developing background information on the SR 
NERP which will permit use of the site as a basis for developing 
regional environmental predictions. A small portion of the funds is 
used to aid visiting scientists with administrative requirements and to 
provide equipment and facilities for use at the NERP. An expanded 
program is projected in this budget in order to make best use of the 
increased interest in the SR NERP which has developed during the 
six years since its designation in 1972. The new energy activities 
projected for the SRP site in the areas of waste management, energy 
conservation, and biomass production will also result in new oppor- 
tunities for environmental effects studies in this budget period. 
Keywords: savannah river plant; ecology; environment; terrestrial 
ecosystems; aquatic ecosystems; management; environmental im- 
pacts; forecasting; waste management; energy conservation; water 
~ollution abatement: air ~ollution abatement: land oollution abate- 
ment. 

106650 Radioactive Tracer Studies of Soil and Litter Arthropod 
Food Chains. Crossley, D.A. Jr. (University of Georgia, Department 
of Entomology, Athens, GA, 30602). Project number: 006353. Con- 
tract: EY-76-S-09-64], Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$20,000. 
Related energy source: Coal(8O); nuclear fission(20) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

This program concerns the regulation of decomposer systems 
by soil-litter arthropods. Radioactive tracers are used to estimate 
rates of nutrient element flow in soil-litter arthropod food chains. 
Development and testing of mathematical models allows for inter- 
pretation of radioisotope retention curves as biological phenomena. 
In particular, assimilation rates for nutrients can be measured more 
accurately. Current research is using radiotracer kinetics to resolve 
the interactions between microflora and arthropods in the decompo- 

sition process. Electron microprobe techniques, in conjunction with 
scanning electron microscopy, are being used for measurement of 
nutrient element content of microarthropods (mites annd collembo- 
lens). Field work is continuing with island ecosystems on granitic 
outcrops, in which input-output budgets are developed. Response to 
perturbation is measured as disruption to nutrient balance within the 
island ecosystems. 
Keywords: forest litter; arthropods; food chains; nutrients; mineral 
cycling; radionuclide migration; mathematical models; predator-prey 
interactions; soils; microorganisms; energy budgets. 

106651 Continental Shelf Processes Affecting the Oceanography 
of the South Atlantic Bight. Atkinson, L.P. (Skidaway Institute of 
Oceanography, P.O. Box 13687, Savannah, GA, 31406). Project 
number: 007000. Contract: EY-76-S-09-0889. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$106,000. 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Pollutant measurements technology. 

Funding is requested to continue our field research program 
in the Georgia Bight and to complete analyses of recently acquired 
data. The proposed research is consistent with the 5 year plan for the 
South Atlantic Bight prepared by the program coordinator. Monthly 
field studies will continue in the Georgia Bight with major cruises 
scheduled quarterly. The monthly cruises provide a long term data 
base for studies of an oceanographic section off Savannah. Quarterly 
cruises will be event oriented and focus on features such as shelf 
break eddies or alongshore distribution of fresh water. Cruises will 
be for the following purposes: (1) to determine the contribution of 
atmospheric forcing, air-sea interaction, Gulf Stream influence and 
thermohaline effects on inner-, mid-, and outer-shelf circulation, and 
exchange processes; and (2) to determine the specific trajectories of 
water due to discrete events when encountered, such as (a) Gulf 
Stream meanders and eddying events, (b) fluctuations in density 
discontinuities, and (c) passage of cold fronts. 
Keywords: continental shelf; atlantic ocean; mathematical models; 
nitrates; data acquisition; data base management; nutrients. 

106652 Trace Element Geochemistry of South Atlantic Bight. 
Windom, H.L. (Skidaway Institute of Oceanography, P.O. 'Box 
13687, Savannah, GA, 31406). Project number: 007001. Contract: 
EY-76-S-09-0890. Supported by: Department of Energy, Washington, 
D C  (USA). Office of Health and Environmental Research. Funding: 
D O E - S ~ ~ , ~ .  

- 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant characterization and analysis. 

The objective is to determine the rate and modes of input of 
trace elements to the Georgia Bight continental shelf environment 
and their residence time there. Seasonal sampling of major rivers and 
the air for the trace elements of importance will be conducted to 
determine input rates. Temporal and geographic sampling of conti- 
nental shelf waters for the same elements will then be conducted. 
Emphasis is presently being placed on As, Se, Sb, and other 
volatile trace elements that are mobilized by high temperature 
energy related processes. 
Keywords: atlantic ocean; geochemistry; trace amounts; continental 
shelf; seasonal variations; sampling; ecological concentration; .ar- 
senic; selenium; antimony; cadmium. 

106653 continental Shelf Processes Affecting the Oceanography 
of the South Atlantic Bight. Pietrafesa, L.J. (North Carolina State 
University, Department of Geosciences, Raleigh, NC, 27607). Proj- 
ect number: 007076. Contract: E(38-1)-902. Supported by: Department 
of Energy, Washington, DC (USA). Office of Health and Environ- 
mental Research. Funding: DOE-$132,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Physical/chemical mechanisms of pollutant interactions. 

The overall long range objective is the determination of 
physical/dynamical processes controlling or affecting the flux of 
nutrients onto and their subsequent distribution on the continental 
shelf. The purpose of the physical dynamics part of the overall 
program is to describe the physical oceanographic nature of the 
South Atlantic Bight. The development of lateral and vertical plane 
circulations, current shear and sea level and hydrographic parameter 
changes and the time scales involved in their persistence and decay 
are being studied. Currents, temperature, conductivity, wind and sea 
level have been monitored in a time series fashion by North Carolina 
State University and hydrographic surveys will be directed by 
Skidaway with the help of NCSU. The hydrographic surveys offer a 
comprehensive attack on the surface and subsurface density charac- 
ter in Onslow Bay. The CTD-Rosette and XBT stations are gridded 
to maximize the information, given the hardware, shiptime and 
numbers of personnel involved, necessary to sense and monitor 
intrusions and other phenomena. The hydrographic surveys comple- 
ment and necessarily enhance the curlgnt meter observations. .. . 8 ' 
Keywords: atlantic ocean; continental shelf; oceanography; nutrients; 
distribution; water currents; temperature measurement; electric con- 
ductivity; wind; mathematical models. 
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106654 Biological Processes in the Water Column of the South 
Atlantic Bigbt. Paffenhofer, G. (Skidaway Inst.'of Oceanogiaphy, 
Savannah, GA). Project number: 007153. Contract: E(38-1)-936. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$85,000. 
Related energy source: Coal(75); solar(25) R and D categories: Pollut- 
ant characterization and analysis. 

Depending upon the latitude and season, either solar radiation 
or the availability of inorganic nutrients appear to control the 

roductivity of marine phytoplankton. Nutrients are probably the F . .  
rmltlng factor through much of the year along the southeast coast. 

There are two major sources of these nutrients in this area: (1) runoff 
and exchange from rivers and estuaries; (2) intrusions of nutrient rich 
water from mid-depths of the Gulf Stream. There are at least three 
other minor or unevaluated nutrient sources: (1) direct rainfall; (2) 
regeneration; (3) N/sub 21-fixation by blue-green a1 ae These au- 
thors propose an intensive study of the impact o! dulf Stream 
intrusions on changes in the phytoplankton production and the 
resulting changes in the zooplankton densities and species composi- 
tion. In conjunction with Atkinson's nutrient determinations, they 
will make a series of biological measurements (chlorophyll-a, partic- 
ulate spectrum analysis and light profile) on a grid of stations in 
Onslow Ba From these determinations they will have a measure of 
the phytoprankton standing crop and the food available for zoo- 
plankton. On each cruise, three stations will be selected for intensive 
and additional measurements. The latter would include phytoplank- 
ton species composition, phytosynthetic rates, particulate organic 
carbon analyses, particulate organic nitrogen analyses, and zooplank- 
ton. The results indicate that: (1) intrusions moving onto the conti- 
nental shelf can exist as distinct water masses for 2 weeks or even 
longer; (2) following a given intrusion with drogues is fully feasible; 
(3) our previous assumption that intrusions are characterized by one 
or few dominant phytoplankton species cannot always be supported; 
and (4) ostracods and cyclopoid copepods rather than calanoid 
copepods may dominate the zooplankton population. 
Keywords: phytoplankton; nutrients; inorganic compounds; popula- 
tion dynamics; photosynthesis; atlantic ocean; seawater; productiv- 
ity; nitrogen fixation; biological models. 

106655 Research Aircraft Program. Schubert, J.F. (DuPont de 
Nemours (E.I.) and Co., Savannah River Laboratory, Aiken, SC, 
29801). Project number: 000976. Contract: AT(07-2)-1. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$60,000. 
Related energy source: Coal(l0); nuclear fission(80); nuclear 
fusion(l0) R and D categories: Pollutant characterization and analy- 
sis. 

The objectives of this program are to provide research air- 
craft and data analysis support for the testing of atmospheric disper- 
sion models. The data bases will include: the concentration of 
pollutants in the atmosphere surrounding SRP measured by the 
aircraft; pollutant concentration data from ground and tower sam- 
pling stations; the release rate of pollutants from the plant stacks; and 
all relevant meteorological data from the plant towers, the WJBF- 
T V  tower, the National Weather Service, and other sources. 
Keywords: savannah river plant; chemical effluents; radioactive ef- 
fluents; stack disposal; air pollution; earth atmosphere; radioactivity; 
radiation monitoring; aerial monitoring; meteorology; data acquisi- 
tion; data analysis; aircraft; aerosols; sampling; mathematical models; 
krypton 85; cesium 137; plutonium 239; environmental transport. 

106656 Cooperative Forest Management Research. (Forest Serv- 
ice, Aiken, SC, 29801). Project number: 002150. Contract: EY-76-A- 
09-0056. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-W.000. 
Related energy source: conservation(l00) R a$ D categories: Envi- 
ronmental effects assessment. 

The objective of this activity is to accomplish research having 
direct application to the SRP Forest Manageinent Program and to 
forest management in the Southeast. The research will eventually 
result in the potential to produce greater useable biomass with a 
lower energy expenditure per unit produced. The total study mix 
during FY 1978 will include the following: (1)'the role of artificially 
produced mycorrhizae and ash, sludge, and bark in land reclamation 
and hardwood regeneration; (2) field tests of southern pine geno- 
types exhibiting in vitro resistance to southern fusiform rust (Cronar- 
tium fusiforme); (3) utilization of logging residues and small woody 
vegetation that are currently considered waste products; (4) endan- 
gered species surveys and habitat quantification on SRP; (5) refine- 
ment of existing models for fire weather prediction and smoke 
dispersal; and (6) quantification of the influence of pine plantation 
management on natural succession. 
Keywords: savannah river plant; forests; management; land use; land 
reclamation; waste product utilization; endangered ppec!es; habitat; 
forestry; weather; forecasting; environmental effects. 
I, ' -..- p. 

106657 Coordination: Southeast Continental Shelf Studies. 
Menzel, D.W. (Skidaway Institute of Oceanography, P.O. Box 

13687, Savannah, GA, 31406):. Project number: 007061. Contract: 
"'EY-76-S-09-0901. Supported by: Department of Energy, Washington, 

DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$2 1 1,000. 

(Related energy source: oil and gas(50); nuclear fission(50) R and D 
,.categories: Environmental effects assessment. 

This is an effort to coordinate research funded by Division of 
Biomedical and Environmental Research in the South Atlantic 
Bight. This broad geographic, four state, coastal area encompasses 
the Carolina Capes and Florida shelf areas where future offshore 
nuclear power plants may be sited. Exploration for oil-gas is also 
projected following the recent lease sale of .offshore sites off the 
Georgia Embayments. With such energy related activity it is impor- 
tant to focus our oceanographic research program on applied prob- 
lems'relating to water circulation, biology and the dispersal of 
pollutants. This contract does that by holding workshops among 
contractors, arranging for sharing of large pieces of equipment, 
maximizing the available shiptime in the area, and coordinating 
research activities in general. 
Keywords: oceanography; aquatic ecosystems; coastal waters; atlan- 
tic ocean; continental shelf; water quality. 

106658 Air/Earth Cycling of Pollutants. Murphy, C.E. (DuPont 
de Nemours (E.I.) and Co., Savannah River Plant, Aiken, SC, 
29801). Project number: 003185. Contract: AT(07-2)-1. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$205,000. 
Related energy source: Coal(20); nuclear fission(40); nuclear 
fusion(40) R and D categories: Environmental transport and conver- 
sion of pollutants. 

The objective of this program is to measure the rate of 
exchange of pollutants between the atmosphere and terrestrial eco- 
systems and to follow the cycling of pollutants which may be of 
continuing concern in these ecosystems. Initial emphasis has been on 
trititim uptake and cycling. Energy and water balance studies are 
being used as field techniques to define tritium uptake and cycling. 
Exposure of plants and soils in controlled environments are planned 
in the future. The results of the experiments will be used to validate 
existing models of uptake and cycling of materials in ecosystems, and 
to prepare new models where needed. 
Keywords: tritium; root absorption; foliar uptake; radioecological 
concentration; earth atmosphere; terrestrial ecosystems; soils; radio- 
nuclide migration; plants; radionuclide kinetics; mathematical 
models; air pollution; land pollution~environmental transport. 

106659 Earth's Surface, Radioactivity and Other Studies of Radio- 
active Debris. Hardy, E.P. Jr. (Environmental Measurements Labo- 
ratory, New York, NY, 10014). Project number: 000528. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$165,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objective of these projects is to document the depdsition 
rate and accumulation of initially airborne particles on the surface of 
the earth. This information is used to develop mechanisms and 
models for predicting contamination patterns following a release of 
radioactive debris to the atmosphere. The monthly strontium-90 
fallobt rate is measured by sampling total deposition at 72 land 
stations using high-walled stainless steel pots or funnel-ion exchange 
column collectors. Soils are collected in selected geographical areas 
for determining the lateral and vertical distribution of natural and 
artificial radionuclides. Wet and dry fallout are sampled on a month- 
ly basis at a regional station 35 miles due west of lower Manhattan, 
'arid'at two remote baseline stations, Mauna Loa, Hawaii, and Ameri- 
can' Samoa. Input from Chinese nuclear tests are maintaining the 
glob3 budget of Sr-90, and hence, the deposition rate at a nearly 
constant level. Data are supplied to UNSCEAR (United Nations 
Scientific Committee on the Effects of Atomic Radiation) for updat- 

'ing the global population radiation dose from weapons test radionu- 
clides. 
Keywords: land pollution; water pollution; radioactive aerosols; ra- 
dioecological concentration; radionuclide kinetics; contamination; 
fission products; air pollution; deposition; radionuclide migration; 
'strontium 90; soils; regional analysis; hawaii; new york; islands; 
environmental effects; plutonium; fallout; surface air; radiation moni- 
toring. 

106660 Radioactivity in Surface Air. Hardy, E.P. Jr. (Environ- 
mental Measurements Laboratory, 376 Hudson Street, New York, 
NY;'l0014). Project number: 000529. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$135,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The EML (Environmental Measurements Laboratory) Sur- 
face Air Sampling Program provides data on the latitudinal distribu- 
tion of nuclear weapons debris, arrival times of fresh debris, and 
transfer of this debris between hemispheres. These radionuclide 
concentrations in surface air are related to measurements of deposi- 
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tion on the earth's surface. Lesser efforts are devoted to releases 
from nuclear facilities. Particulates in surface air are sampld con- 
tinuously on Microsorban filters at about twenty sites covering the 
latitude spread from 77 degrees N to the South Pole. The samples 
are combined into monthly composites and split; half for non- 
destructive assay by germanium diode gamma spectrometry and half 
for r.aJiochemical analysis. The routine program involves analyses 
for beryllium-7, strontium-90, zirconium-95, cesium-137, cerium-144, 
lead-210 and plutonium-239. Air concentrations and dispersion of 
plutonium-239 in the vicinity of Rocky Flats, Colorado, are being 
observed on a routine basis at three downwind locations from the 
plant. Results from Surface Air Sampling Program are used to 
update the incremental human radiation dose from weapons testing 
residuals. Plutonium-239 data from Rocky Flats are used to assess 
the level of and migration of plutonium-239 in the vicinity of Rocky 
Flats. Air concentrations were used to assess the radiation dose to 
local population. 
Keywords: surface air; radioactivity; sampling; fallout; fission prod- 
ucts; radioecological concentration; deposition; radiochemical analy- 
sis; radionuclide migration; translocation; beryllium 7; strontium 90; 
zirconium 95; cesium 137; cerium 144; lead 210; plutonium 239; 
nuclear energy; environmental effects; radioactive aerosols; radiation 
monitoring; gamma spectroscopy. 

106661 Radioactivity in Stratospheric Air. Hardy, E.P. Jr. (De- 
partment of Energy, Environmental Measurements Laboratory, 376 
Hudson Street, New York, NY, 10014). Project number: 000530. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$165,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

The objectives of this program are: to document the concen- 
trations of radioactivity in the stratosphere as a function of latitude, 
altitude, and season; to compute stratospheric burdens of critical 
tracers; to develop and test stratospheric transport models; and to 
provide basic data for other scientific programs in studying the 
ultimate deposition of these tracers in the environment. Two sepa- 
rate projects are involved: the High Altitude Balloon Sampling 
Program and Project Airstream involving aircraft sampling. The 
balloon program provides samples from 20 to 27 km at 65, 33, and 9 
degrees N several times a year. The aircraft sampling extends from 
75 degrees N to the equator in the western hemisphere and ranges in 
altitude from 12 to 19 km. At least three aircraft missions are flown 
per year. The filters are analyzed for long-lived fission products, 
plutonium isotopes, and radon daughter products. Weapons related 
radionuclide data are used to update the surface deposition 'model 
and assess the radiation dose contribution to man. 
Keywords: stratosphere; radioactivity; fission products; pluionium 
isotopes; radon; daughter products; aerial monitoring; balloons; air- 
craft; chlorinated aliphatic hydrocarbons; fluorinated aliphatic hy- 
drocarbons; monitoring; tracer techniques; mathematical models; air 
pollution; diffusion; ozone; human populations; radiation doses, 

106662 Radioactivity in the Biosphere. Hardy, E.P. Jr. (Dept. of 
Energy, Environmental Measurements Laboratory, 376 Hudson 
Street, New York, NY, 10014). Project number: 000684. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$494,000. 
Related energy source: nuclear fission(100) R and D categories: 
Health effects assessments. 

Several programs involving sampling and analysis of biologi- 
cal materials are carried out in order to investigate the transfer to 
man of radionuclides. Primary objectives are to correlate human 
body burdens with intake levels, to evaluate the long-term behavior 
of radionuclides in the environment and ill rnan, and to determine the 
dose commitments from nuclear power production. Radionbclides 
from nuclear weapons testing provide the major tool for our studies. 
The nuclides investigated include plutonium, americium; strontium- 
90, cesium-137, and tritium. Quarterly estimates of strontium-90 
intake in total diet in New York City and San Francisco are 
determined from analyses of nineteeen representative food items 
purchased every three months. Since 1961, specimens of human 
vertebrate have been obtained in the New York and San ~r&cisco 
areas, while daily milk and tapwater sampling in New York City has 
been carried out since 1954. . 
Keywords: biosphere; land pollution; water pollution; biological ma- 
terials; radiochemical analysis; radioecological concentration; .envi- 
ronmental exposure pathway; radioisotopes; radionuclide migration; 
man; body burden; health hazards; plutonium; americium; strontium 
90; cesium 137; tritium; forecasting; fission products; radioactivity; 
skeleton; food; ingestion; diet; soils; fallout; radiation monitoring. ' 

106663 Radiochemical Development Studies. Welford, G.A. 
(Dept. of Energy, Environmental Measurements Laboratory, 376 
Hudson Street, New York, NY, 10014). Project number: 000685. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$84,000. ' 

Related energy.source: nuclear fission(100) R and D categories: Pol- 
'lutant measurements technology. 

The objective of this project is the development of improved 
radiochemical, radiometric and analytical procedures to determine 
the levels of radionuclides, particularly the t r a n ~ u r a n i u ~  elements, in 
biolo ical atid environmental matrices. These analyses must be capa- 
ble of isolating and determining these transuranic nuclides in large 
quantities of soil, water, tissue, food and excreta samples. The 
method once developed must withstand extensive evaluation by 
analyzing actual samples over extended periods of time so that 
reliable accuracy and precision statements are possible. We will 
investigate and apply both classical and new analytical techniques to 
radioanalytical problems. 
Keywords. radlochemical analysis; radioecological concentration; 
transuranium elements; biological materials; ecosystems; plutonium; 
americium; urine; soils; water; food; skeleton; tritium; radiometric 
analysis; environmental materials; chemical analysis. 

106664 Analysis of Samples of Surface Ocean Water. Volchok, 
H.L. (Dept. of Energy, Environmental Measurements Laboratory, 
376 Hudson Street, New York, NY, 10014). Project number: 000686. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$5,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

Woods Hole Oceanographic Institution (WHOI) is funded by 
DOE to carry out extensive research utilizing strontium-90, cesium- 
137 and plutonium in sea water and ocean sediments. HASL ar- 
ranges contracts with commercial laboratories for the radiochemical 
analyses of the sea water. Recently, additional samples generated 
under the GEOSECS program (funded by the National Science 
Foundation) have been combined with the routine WHOI project. 
Commercial laboratories claiming the ability to quantitatively ana- 
lyze sea water f o r . 1 0 ~  concentrations of strontium-90, cesium-137 
and plutonium, are qualified by HASL. This involves submission of 
blank, duplicate and known samples and subsequent evaluation'of 
the results. Requests for proposals from qualified laboratories are 
then evaluated by a panel and a contractor is selected. 
Keywords: seawater; strontium 90; cesium 137; plutonium; sediments; 
radionuclide migration. J - 
106665 Analytical Development Studies. Welford, G.A. (Dept. of 
Energy, Environmental Measurements Laboratory, 376 Hudson 
Strect, New York, NY, 10014). Project number: 001778. Supported 
by: Department of Energy, Washington, DC (USA). Office'of 
Health and Environmental Research. Funding: DOE-$219,000. 
Related energy source: Coal(50); oil and gas(50) R and D categories: 
Pollutant measurements technology. 

The objectives of this program are to develop methods of 
analysis for selected trace elements, anions, organic and gaseous 
pollutants in environmental atid biological materials; and to deter- 
mine the reliability of the selected method for the specific pollutant 
with variations in major and minor constituents. lndividual pollut- 
ants will be investigated based on potential toxicity to man, reported 
levels of environmental contamination, and reported reliability of 
existing methods and measurements. Methods to be developed will 
be subjected to extensive evaluation by analyzing actual samples 
over extended periods of time so that accuracy and precision state- 
ments are possible. Both classical and newer analytical techniques 
for isolating the material and sensitive instrumentation for determina- 
tion will be investigated. 
Keywords: environmental materials; biological materials; air pollu- 
tion; toxicity; aerosols; soils; food; chemical analysis; trace amounts; 
elements: anions. 

106666 Energy-Related Pollutants in the Biosphere. Hardy, E.P. 
Jr. (DOE, Environmental Measurements Laboratory, 370 Hudson 
Street, New York, NY, 10014). Project number: 001779. Supported 
by: Department of' Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$783,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to measure and evaluate trace metal concen- 
trations in various .biological materials and systems with specific 
emphasis on the pathways to man and the levels in diet and human 
tissue. Human metaliolic balance experiments utilizing the cadmium, 
copper, manganese, nickel, lead and zinc naturally present in the diet 
are carried out on a'cooperative basis with Dr. Herta Spencer of the 
Hines Veterans Administration Hospital near Chicago. Trace ele- 
ment concentrations in various trophic levels of the food web 
leading to man will be determined in an area where a coal-fired 
fossil-fuel plant is to be constructed. Sediment cores from four lakes 
were chronologically sectioned and analyzed for trace metals to 
obtain a history of anthropogenic pollution. Results will be'available 
in FY 1979. The cores were taken by the Woods Hole ~ceano~ra ' l jh-  
ic Institution as part of a joint project. r r  a8Q1 
Keywords: biosphere; trace amounts; air pollution; fossil fuels; envi- 
ronmental effects; environmental exposure pathway; man; zinc; me- 
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tabolism; health hazards; cadmium; copeer; manganese; nickel; lead; 
fossil-fuel power plants; water pollution; land pollution; pollution; 
food; tissucs. -- 
106667 Documentation of Natural Activity Levels in the Bio- 
sphere. Welford, G.A. (Department of Energy, Environmental Mea- 
surements Laboratory, 376 Hudson Street, New York, NY, 10014). 
Project number: 001780. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$83,000. 
Related energy source: Coal(20); nuclear fission(80) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

This project was undertaken to document the naturally oc- 
curring radioactive nuclides in man and his environment. Measure- 
ments of natural radionuclides including radium-226, lead, and polo- 
nium-210 in wet, dry, and total fallout in the urban environment will 
be performed. Analyses will be made of World Health Organization 
human bones for radium-226 and stable calcium. Measurement of 
sam les from areas around coal-fired power plants to document their 
discEarge of natural radionuclides is also performed. 
Keywords: fossil-fuel power plants; radioactive effluents; radiation 
monitoring; urban areas; fallout deposits; radium 226; lead 210; 
polonium 210; radiation monitoring; man; skeleton; radioactivity; 
radium 226: radiometric analysis; calcium. - .  

106668 Non-Nuclear Pollutants in Surface Air. Hardy, E.P. Jr. 
(Environmental Measurements Laboratory, 376 Hudson Street, New 
York, NY, 10014). Project number: 001781. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Office of Health and 
Environmental Research. Funding: DOE-$237,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The EML (Environmental Measurements Laboratory) Sur- 
face Air Sampling Program provides stable lead particulate concen- 
trations through the entire range of pollution levels from the global 
baseline concentrations observed at Mauna Loa, Hawaii to some of 
the most highly contaminated urban centers in both hemispheres. 
Measurements of sulfate, nitrate and a number of trace metals will be 
initiated at selected sites. The basic aim is to document the air 
concentrations of energy-related pollutants as part of the input 
information required to assess their impacts on the environment and 
man. Twenty stations extending from 77 degrees N to the South 
Pole collect particulates on Microsorban filters. Similar air sampling 
is carried out at a regional station 35 miles west of lower Manhattan. 
Measurements of industrial gaseous pollutants will be initiated at the 
regional site. EML will evaluate, supervise the manufacture, and 
field test special gas chromatographic-electron capture analyzers 
developed by NOAA for planned releases of atmospheric tracers. 
The air samplers at some of the regional and global baseline stations 
have been modified to collect as a function of wind direction so that 
only clean air, unperturbed by local sources, is sampled. Techniques 
and capabilities developed in this program will be applied to the 
Multistate Atmospheric Power Production Pollution Study 
(MAP3S). 
Keywords: surface air; air pollution; fossil fuels; lead; diffusion; air 
samplers; design; sulfates; nitrates; health hazards; trace amounts; 
elements; regional analysis; global aspects; environmental transport. 

106669 Cytogenetic Basis of Resistance to Radiation-Induced Ste- 
rility in Insect Species with Holokinetic Chromosomes. Lachance, 
L.E. (Metabolism and Radiation Research Lab., Fargo, ND, 58102). 
Project number: 006519. Contract: P7603214. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$36,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objectives of this research are to understand the radiation 
biology, genetics, and reproduction in lepidopteran insects. The 
secondary objective is to attempt to apply this knowledge as a 
population control measure in this group of highly destructive 
insects. Lepidopterans have an unusual genome which makes the 
studies of radiation biology and genetics somewhat unique. This 
mulitfaceted program includes studies on whether the sterility of 
hybrids derives from a cytoplasmic agent carried in H. subflexa, the 
reproductive biology of lepidopteran species, and developmental 
biology of insects. 
Keywords: radiosterilization; insects; raaioinduction; pest control. 

106670 Flow of Energy and Cycling of Elements and Effects of 
Environmental Change in Estuarine and Nearshore Oceanic Ecosys- 
tems. Cross, F. (National Oceanic and Atmospheric Administration, 
National Marine Fisheries Service, Beaufort, NC, 28516). Project 
number: 006536. Contract: E(49-7)-5. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$418,000. 
Relited energy source: Coal(5O); nuclear fission(50) R snd D catego- 
ries: Environmental effects assessment. 

,, The long-range objectives of this research effort are to under- 
stand thd relation between fishery productivity and structure and 

function of near-shore estuarine ecosystems and to assess the effects 
of energy-related activities on these ecosystems. The research is 
divided into three sections: (1) flux, chemical speciation and toxicity 
of trace elemer~ts in estuarine and coastal waters, the primary objec- 
tive of which is to understand the environmental behavior of trace 
elements in estuarine and coastal waters to predict their fate and 
biolo ical effects when released into these ecosystems; (2) structure 
and knction of coastal and estuarine ecosystems, the objective of 
which is to continue a unified study on the principles governing the 
operations of estuarine and coastal ecosystems, especially on the 
Newport River Estuary; and (3) effects of environmental conditions 
on survival and production of marine or anisms, the objective of 
which is to gain a better understanding o f the  ways environmental 
factors alter production rates of important estuarine and marine 
organisms. 
Keywords: mineral cycling; aquatic ecosystems; fishing industry; 
chemical effluents. 

106671 Project Ashcan. Falkonski, S.J. (Air Force Geophysics 
Lab., L.G. Hanscom Field, Bedford, MA, 01750). Project number: 
006542. Contract: 80-EV10083. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$367,000. 
Related energy snurce: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objective is to document the concentrations of selected 
aerosols and gases in the stratosphere as a function of latitude, 
altitude and season in the northern hemisphere. Balloon-borne par- 
ticillate and gas samplers are flown to altitudes of 70,000, 80,000, and 
90,000 ft from Alaska and Panama at~nually and from New Mexico 
seasonally except winter. Schedules are coordinated with Project 
Airstream, the aircraft-borne sampling program, which together 
with Project Ashcan, constitutes the DOE High Altitude Sampling 
Program. Filter papers are sent to the DOE Environmental Mea- 
surements Laboratory for analysis of particulate radioactivity. Ex- 
posed molecular sieve is analyzed at Argonne National Laboratory. 
Interpretative analysis of data is by EML and the Air Resources 
Laboratory, NOAA. 
Keywords: balloons; aircraft; air pollution; fallout; aerial monitoring; 
radiation monitoring; earth atmosphere; sampling. 

106672 Airlift Support of Project ASHCAN. (Military Airlift 
Command, OCS Controller, Scott Air Force Base, IL, 62225). 
Project number: 006544. Contract: EX-76-A-28-2935. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$72,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

Aerial recovery support is required to catch sampling pay- 
loads released from stratospheric balloons following sampling flights 
launched from Panama and Alaska under Pro~ect ASHCAN. 
Keywords: sampling; balloons; aerial monitor~ng; panama; alaska; air 
pollution; stratosphere. 

106673 Atmospheric Transport and Dispersion of Pollutants and 
Related Meteorological Studies. Ferber, G.J. (NOAA, Air Resources 
Laboratory, Silver Spring, MD, 20901). Project number: 006547. 
Contract: EX-76-A-28-0004. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$500,000. 
Related energy source: CoaI(35); nuclear fission(65) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

The research is directed toward improving techniques for 
predicting the distribution, transport, and deposition of atmospheric 
pollutants using radioactive debris and emissions as tracers. The 
transport scales considered range from local to global and include 
both the stratosphere and troposphere processes. Current emphasis is 
on the verification of regional trajectory models on scales of 100 to 
1000 km using Kr-85 released from Savannah River Plant and inert 
fluorocarbon tracers and sophisticated sampling techniques. This 
project also provides technical assistance to the high altitude sam- 
pling program, model development and long term distributions and 
inventories of nuclear weapons debris and the MAP3S Precipitates 
Chemistry Network. 
Keywords: fallout; earth atmosphere; deposition; aerial monitoring; 
balloons; aircraft; mass transfer; air pollution; mathematical models; 
stratosphere; meteorology; global aspects; tracer techniques; fission 
products; fallout; fossil fuels; krypton 85; organic fluorine com- 
pounds. 

106674 Project Airstream. Calio, A.J. (NASA, Washington, DC, 
20546). Project number: 006807. Contract: 79-EV10043. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$550,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant monitoring. 

The objective is to document the concentrations of selected 
aerosols and gases in the stratosphere and upper troposphere as a ,* 
function of latitude, altitude and season in the northern hemisphere. 
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Project Airstream uses a WB-STF aircraft as a sampling platform: -. 
Missions are flown in spring, summer and fall. The latitude coverage 
extends from 75 degrees N to the equator. Four altitudes are 
sampled, ranging from 40K ft to 63K ft. Vertical profiles at Panama, 
Alaska and Texas rovide tropospheric samples. Filters and whole , 
air samples are anaryzed by the DOE Environmental Measurements 
Laboratory or subcontractors. Tritium analysis is done by the Uni- 
versity of Miami. Interpretative ana!ysis of data is done by EML and 
thenAir Resources Laboratory. NOAA. 
Keywords. aerial monitoring; sampling; air pollution; aircraft; tritium; 
earth atmosphere; radiation monitoring. 

106675 Health Effects: Krypton. Kirk, W.P. (EPA, Health Ef- 
fects Research Lab., MD-72, Research Triangle Park, NC, 27711). 
Project number: 007194. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE446.000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

T o  define the biological hazard from Kr-85 released to the 
environment, experimental animals are being exposed to a cloud of 
Kr-85. The study will evaluate the long-term effects of acute expo- 
sure in guinea pigs and acute and chronic exposure of rats. The 
distribution, rate of removal, the dose to several organs, and the 
acute LD/sub 50-30/ for inhalation exposure were determined in 
guinea pigs. Following this evaluation, rats, Chinese hamsters and 
guinea pigs were exposed in beta-infinite geometry to determine the 
acute LD/sub 50-90/. Life time observation to evaluate long term 
hazards is in progress on guinea pigs surviving the LD/sub 50/ 
study. and rats exposed in a skin-tumor induction study. Rats will be 
exposed in utero and chronically postnatally to Kr-85 in beta infinite 
geometry at multiples of the occupational MPC/sub a/. Preliminary 
data indicate an excess of lymphocytic leukemias in female guinea - - .  - 
pigs. 
Keywords: krypton 85; delayed radiation effects; rodents; chronic 
exposure; acute exposure; inhalation; radionuclide kinetics. 

106676 Non-Nuclear Pollutants on the Earth's Surface. Hardy, 
E.P. Jr. (Environmental Measurements Laboratory, 376 Hudson 
Street, New York, NY, 10014). Project number: 002477. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$241,000. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objectives are to measure the deposition rates on non- 
nuclear energy-related pollutants in urban, rural, and remote areas 
and to seoarate the wet and drv comDonents. The fate of an 
atmospherk pollutant is influencei by n;any factors, including its 
distribution with altitude, chemical form, particle size distribution, 
and precipitation chemistry. Measurements-of this type are required 
to test models and to develop relationships that can be used to 
predict behavior of pollutants in the environment. 
Keywords: air pollution; urban areas; rural areas; deposition; parti- 
cles; aerosols; particle size; measuring methods. 

106677 Biogeochemistry of Petroleum Components at the Sedi- 
ment Water Interface. Teal, J.M. (Woods Hole Oceanographic Insti- 
tution, Woods Hole, MA, 02543). Project number: 007300. Contract: 
EE-77-S-02-4256. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOI-$110,000; DOE-$69,000. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objective is to determine principal processes that control 
tllr distributio~l of hydrocarbons, such as adsorption--desorption 
between sediments and water, diffusion between pore waters and 
overlaying water, physical mixing of sediment and overlaying water, 
and biological activities (bioturbation, ingestion, and metabolism). 
Simple mixing experiments will be conducted and current velocities 
will be varied over experimentally enclosed sediments to form a 
background for comparison of hydrocarbon distribution and compo- 
sition to biological activity. Biological effect will be measured by 
using benthic systems isolated in enclosed chambers, first in the 
laboratory, then in the field at Buzzards Bay and the New York 
Bight. Factors will be introduced consecutively to elucidate the role 
of each. A determination will be made as to the chemical compart- 
ments in which the hydrocarbons are located, how tightly they are 
bound, and how extraction by organisms compares with solvent 
extraction. Clarification will be made of the role of benthic animals 
changing the composition of the hydrocarbons and redistributing 
hydrocarbons at the mud-water interface. 
Keywords: aquatic organisms; hydrocarbons; metabolism; sediments; 
seawater; atlantic ocean; coastal waters; new york; continental shelf; 
benthos; water currents; velocity; depth; ecological concentration; 
petroleum products; biochemistry; biological effects. 

106678 Ecological Baseline Investigations Along the Yukon 
River--Prudhoe Bay Haul Road, Alaska. Brown, J. (Army Corps of 
Engineers, 'Cold Regions Research and Engineering Lab., Fort 

Wainwright, AK). Project number: 007503. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$100,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
measurements technology. 

A series of ecological and environmental studies are carried 
out along the Yukon River-Prudhoe Bay haul road in order to 
establish a baseline and background for complementary studies. The 
series of studies include: Project 1, investigations of weeds and 
weedy vegetation along the Yukon River-Prudhoe Bay haul road 
including supplemental seed germination and plant studies; Project 2, 
vegetation mapping and response to disturbances along the haul road 
including observations of successional and impact responses; Project 
3, botanical reconnaissance of the haul road (collections will be 
extended to snowbed communities and collection of seeds, initiation 
of synthesis of the cryptogamic plant collections and preparations of 
a descriptive statement on the Galbraith Valley cross section); 
Project 4, soil invertebrates as indicators of environmental change 
along the Yukon River-Prudhoe Bay haul road (samples will be 
collected from the previously-established sample sites and laboratory 
analyses will continue on all samples); and Project 5, distribution and 
properties of road dust along the northern portion of the Yukon 
River-Prudhoe Bay haul road. Continued biweekly and yearly dust 
sampling and the mineralogical and mechanical composition of the 
dust up to wind velocity and direction data will be continued. The 
chemical analyses of the dust and selected vegetation components 
including some analyses of trace and heavy metals will be per- 
formed. 
Keywords: baseline ecology; prudhoe bay; alaska; seeds; germination; 
plants; inventories; aerosols; environmental effects. 

106679 Non-Nuclear Pollutants in Stratospheric Air. Hardy, E.P. 
Jr. (Environmental Measurements Laboratory, 376 Hudson Street, 
New York, NY, 10014). Project number: 001783. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Health 
and Environmental Research. Funding: DOE-$226,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objectives are to document the concentrations of selected 
stable tracers (particulate and gases) in the stratosphere as a function 
of latitude, altitude and season; to inventory the stratospheric bur- 
dens of these materials; to examine vertical transport in the tropo- 
sphere; to develop and test stratospheric transport models; and to 
supply basic data. for other scientific programs in studying the 
ultimate deposition of tracers in the environment. Particulate and gas 
sampling is conducted by both aircraft (Project Airstream) and 
balloons (Project Ashcan) in the stratosphere on a seasonally repet- 
itive basis in the northern hemisphere. Aircraft sampling extends 
from 75 degrees N to the equator at four altitudes up to 63K ft and 
balloons are launched in Alaska, Panama and New Mexico to 70, 80, 
and 90K ft. Data and interpretive analysis are routinely published 
and distributed to all member nations through the United Nations. 
Keywords: stratosphere; air pollution; monitoring; balloons; stable 
isotopes; aircraft; sampling; tracer techniques; diffusion; aerosols; air; 
gases; environmental transport; sulfates; nitrates; chlorides; magne- 
sium compounds; calcium compounds; potassium compounds; 
sodium compounds; ozone. 

106680 Capture of Sulfur Dioxide and Oxygen by Condensation of 
Water in Droplets, Fogs and Aerosols. Matteson, M.J. (Georgia Inst. 
of Technology, Atlanta, GA, 30332). Project number: 007496. Con- 
tract: EE-77-S-05-5592. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective is to determine the sorption and description of 
SO2 and 0 2  during condensational growth of droplets, fogs and 
aerosols. Preliminary studies indicate that during rapid condensation 
concentrations do not follow Henry's Law. The resulting supersatur- 
ation may explain H2S04 formation in plumes. Methods utilized 
include: (1) testing the effects of various dissolved salts on enhanced 
absorption of SO2; (2) determining whether the supersaturations 
levels observed with SO2 are also obtained with 02;  (3) measuring 
the desorption rates following cessation of growth; and (4) investi- 
gating the phenomenon of enhanced absorption on single droplets 
and clouds of nuclei of known size and composition. 
Keywords: sulfur dioxide; oxygen; absorption; droplets; aerosols; fog; 
vapor condensation; plumes; chemical reactions; supersaturation; 
salts; solubility; gaseous wastes; surface air. 

106681 Partial Support--Ocean Services Board. Vetter, B.C. (De- 
partment of Navy, Arlington, VA, 20418). Project number: 006540. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE-' 
$30,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 
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The objectives of the Ocean Sciences Board are: to contribute 
to the advancement of the scientific understanding of the ocean by 
the maintenance of a continuin oversight of the health of ocean 
sciences and the stimulation of tteir progress as necessary; to foster 
the application of scientific knowledge to the wise use of the ocean 
and its resources; to assist in the formulation of policies that affect 
ocean science and the clarification of scientific issues that affect 
ocean policy in general; and to facilitate communication among 
ocean scientists and scientists from the basic disciplines and from 
related earth sciences. To achieve its objectives, the Board acts as 
the NRC (National Research Council) focal point for the identifica- 
tion and consideration of problems concerned with oceanographic 
research. The Board initiates and conducts timely studies as neces- 
sary, provides a broad NRC basis for advice on ocean science and 
ocean science related matters to concerned government agencies, 
and serves as a link between the national ocean science community 
and national and international ocean related groups. In this latter 
capacity, the Board serves as the U.S. National Committee to the 
Sc~entific Committee on Oceanic Research of the International 
Council of Scientific Unions. 
Keywords: oceanography; research programs; planning; cost; water 
pollution; seas; chemical effluents; environmental transport; govern- 
ment policies. 

106682 Analysis of Air Quality and Meteorological Baseline Data 
from Federally Leased Oil Shale Tracts in Colorado and Utah. Slinne, 
W.G.N. (Oregon State University, Corvallis, OR, 97331). Project 
number: 007343. Contract: EY-76-S-06-2227 TA31. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The object of this work is to collate, analyze and interpret the 
C-a, C-b, U-a, and U-b oil shale tract baseline data. Data sets will be 
correlated with meteorological conditions to determine commonality 
of the measurements and if present to determine causes of simulta- 
neous or phase-lagged extremes measured at each site. 
Keywords: utah; colorado; meteorology; air quality; oil shale depos- 
its; environmental effects; data compilation; regional analysis; air 
pollution; monitoring; accuracy; economics. 

106683 Sources of Ozone and Sulfates in the Northeastern U.S. 
Husain, L. (New York State Department of Health, Albany, NY, 
12202). Project number: 007344. Contract: EE-77-S-02-4501. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objectives are to determine the source of anomolous high 
ozone readings which are observed at the remote Whiteface Moun- 
tain station and to see what correlations exist with simultaneously 
measured sulfate aerosols. Samples of air at the Whiteface Mountain 
site will be collected and analyzed for ozone, sulfate, natural radioi- 
sotopes of Be-7, P-32 and P-33 (tracers for stratospheric input) and 
trace elements. The results will be evaluated in terms of meteorology 
and trajectory models to determine the relative contribution of 
stratosphere ozone to observed ambient ozone concentrations. Cor- 
relations between sulfate and ozone will be derived to determine role 
of ozone in sulfate production and as a function of the ozone genesis. 
Keywords: ozone; sulfates; montana; rocky mountain region; radioac- 
tivity; beryllium 7; phosphorus 32; phosphorus 33; meteorology; 
ecological concentration; natural occurrence; environmental trans- 
port, mathematical models. 

106684 Fatty Acid Ecology of Plankton Communities. Jeffries, 
H.P. (University of Rhode Island, Graduate School of Oceanog- 
raphy, Kingston, RI, 02881). Project number: 007520. Contract: 79- 
EV04941. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$39,000. 
Related energy source: CoaI(100) 'R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The long range objective of this investigation is to explore the 
implications of measuring biochemical changes in marine communi- 
ties stressed by pollutants. The intent of the study is to compare fatty 
acid distributions as indicators of change in planktonic communities 
distributed along a well known environmental gradient ranging from 
physically predictable, offshore waters and extends through progres- 
sively more variable inshore habitats. By sampling at monthly inter- 
vals over a two year period, we will be able to compare seasonal as 
well as spatial effects of the environmental gradient. Fatty acids 
have been selected because their structure is flexible, allowing modi- 
fications that are environmentally induced, perhaps to a degree that 
for marine organisms is unique. At the outset, a simple hypothesis 
will ,be tested. Fatty acid patterns are less variable in planktonic 
communities experiencing environmentally predictable changes than 
they'are under situations that fluctuate widely, often without regu- 
larity or.pattern. Later, the conceptual basis would be expanded to 
include biogeographic factors and pollutant interactions. 

Keywords: biological stress; biological indicators; biochem- 
istry; carboxylic acids; water'pllution; lipids; biosynthesis. 

106685 Effects of Acid Precipitation on Cation Transport in New 
Hampshire Forest Soils. Reiners, W.A. (Dartmouth College, Depart- 
ment of Biological Sciences, Hanover, NH, 03755). Project number: 
007619. Contract: EE-77-S-02-4498. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$47,000. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. . , 

In this biogeochemical investigation, field and laboratory 
studies are being conducted to examine the processes which influ- 
ence or control ion transport in ecosystems receiving acid precipita- 
tion. Specifically, these studies focus on chemical changes in water 
flowing through two contrasting, elevationally separated forest types 
on Mt. Moosilauke in the White Mountains of New Hampshire: (1) a 
cool, moist subalpine fir forest and (2) a lower elevation northern 
hardwoods forest. Although a major emphasis is being placed on the 
soil solution che'mistry, we are also examining the solution chemistry 
of bulk precipitation, canopy throughfall, and spring water in each 
system. The specific objectives of this project are as follows: (1) to 
characterize the solution chemistry of bulk precipitation, throughfall, 
soil percolates, and ground water for the fir zone and hardwoods 
systems; (2) to determine the comparative contributions of carbonic 
acid, organic acids, and mineral acids in the leaching process of each 
system; and (3) to conduct laboratory experiments which would 
supplement field efforts, etc. 
Keywords: new hampshire; air quality; acid rain; biogeochemistry; air 
pollution; land pollution; terrestrial ecosystems; leaching; aerosols; 
sulfur; environmental effects. 

106686 Radon Transport Processes in Near Surface and Under- 
ground Environments. Wilkening, M.H. (New Mexico Institute of 
Mining and Technology, Socorro, NM, 87801). Project number: 
007962. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$56,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

These investigations are expected to yield basic understanding 
of radon transport and useful information on 222-Rn flux at the air- 
earth surface with applications to uranium exploration, uranium mill 
tailings and the natural radiation environment in general. The influ- 
ence of 222-Rn on the atmospheric electrical climate of underground 
systems has not been studied with the exception of ion densities and> 
particulate concentrations in uranium mines. This part of the work is 
significant in internal dose assessment, plate-out of daughter prod- 
ucts and some aspects of 222-Rn daughter transport processes. 
Research on transport processes and certain physical characteristics 
of 222-Rn and its daughters in near-surface and underground envi- 
ronments is proposed as follows: (1) transport of 222-Rn through the 
soil and rock matrix with emphasis on the roles played by diffusion, 
convection, and wind-induced pressure fluctuations; (2) air mass 
exchange as it relates to dilution of radon concentrations in partially 
closed systems; (3) equilibrium ratios of 222-Rn daughters to 222-Rn, 
and the daughter-ion fraction in closed or partially closed systems; 
and (4) the mode of variation of electrical parameters including ion 
concentrations, ion mobilities, polar conductivity, and space charge, 
if any,' in underground environments. 
Keywords: radon; radon 222; radionuclide migration; soils; rocks; 
aerosols; uranium mines. 

106687 Fluid Dynamic Study of open-~opped'  Greenhouses. 
Thompson, C.R. (University of California, Statewide Air Pollution 
Center, Riverside, CA, 92502). Project number: 007964. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$70,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to optimize open top greenhouses SO that 
more realistic, reproducible and reliable pollution effects studies can 
be conducted. The approach will tie to: (1) simulate transport 
processes between plant and ambient air; (2) exclude ozone from 
plant growth area; (3) simulate important growth parameters; and (4) 
use small growth chambers to vary fluid dynamic properties as these 
are monitored through smoke tests and .hot wire anemometer mea- 
surements for turbulence and laminar flow regimes. 
Keywords: greenhouses; air pollution; design; environmental effects; 
environmental transport; plants; earth atmosphere; ozone; simulation; 
plant growth; nutrients. 

106688 Partial Support of the Man and Biosphere Program. 
Menter, S. (United States National Committee for Man and the 
Biosphere, Washington, DC, 20520). Project number: 007399. Con-. 
tract: EX-76-A-28-3227. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re: 
search. Funding: DOE-$30,000. J 
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Related energy source: general science(100) R .and D categories: 
Ecological effects of ollutants or physical disturbances. 

The MAB (MPan and Biosphere) program is an intergovern- 
mental, interdisci linary, problem-solving effort focusing on the 
general study of t!e structure and functioning of the biosphere and 
its ecological regions, systematic observations of changes brought 
about by man in the biosphere, the study of the effects of these 
changes upon human populations, and the education and information 
needed on these subjects. Fourteen project areas have been selected. 
Projects 1 through 7 focus on particular kinds of geographic regions 
such as forests, arid lands, tundra, etc. MAB-8 concerns the develop- 
ment of an international network of biosphere reserves and MAB-9 
through 14 focus on systems and processes such as urban ecosystems, 
pesticide, use, etc. Products are conferences and workshops, and 
many publications on state-of-the-art have been produced. 
Keywords: human populations; biosphere; ecosystems; environmental 
impacts, biological models; education; social impact; pollution; urban 
areas; pesticides; reviews; health hazards. 

106689 Development of Screening Method to Determine Potential 
Mutagenic and Carcinogenic Properties. Painter, R.B. (University of 
California at San Francisco, Laboratory of Radiobiology, San Fran- 
cisco, CA, 94143). Project number: 002790. Contract: EY-76-C-03- 
1012. Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$45.000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

The objective of this project is to develop a rapid test to 
determine if DNA-damaging agents (potential mutagens and/or car- 
cinogens) are present in energy-related effluents and other materials. 
Known and suspected agents are briefly incubated with human cells 
in culture. After removal of the agent, assays for rate of DNA 
synthesis are made as a function of time, using radioactive precursors 
of DNA. A decreasing rate of DNA synthesis after removal of the 
agent indicates the presence of damage in the DNA, whereas no 
response or an increasing rate of DNA synthesis indicates that no 
DNA damage occurred and that the agent used was not a mutagenic 
carcinogen. Validation with a large number of known mutagens and 
carcinogens and simplification of this test are under way. Recent 
results include the following: (I) more than 20 chemicals have been 
screened and the test continues to show promise (an excellent 
correlation with the Ames test has been demonstrated); (2) HeLa 
cells are superior to transformed xeroderma pigmentosum cells for 
the test; and (3) the test is positive even when a chemical that 
strongly inhibits DNA synthesis but does not damage DNA is in the 
same sample with a DNA-damaging agent. 
Keywords: fossil fuels; combustion products; chemical effluents; bio- 
logical effects; toxicity; carcinogens; mutagens; mutagen screening; 
cell cultures; hela cells; xp cells; dna; biosynthesis; inhibition; tracer 
techniques; screening; carcinogenesis; mutagenesis; risk assessment. 

106690 Damaging Effects of Visible Light. Williams, T.P. (Flor- 
ida State University, Institute of Molecular Biophysics, Tallahassee, 
FL, 32306). Project number: 007956. Contract: EP-78-S-05-6021. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$2 1 .000. 
  elated energy source: solar(100) R and D categories: Biological 
effects of oollutants in exoerimental svstems. -~ ~-~ ~ - -  - a -  - -- 

ThGresearch of this project has both a basic and an applied 
goal. The basic objective is to understand the physiological basis of 
the phenomenon of light damage. The more applied objective is to 
provide information about the limits of light exposure which can be 
tolerated, without significant cellular damage. The research is cur- 
rently being done using the albino and pigmented rat as a model 
system. A second path of research involves the isotopic evaluation of 
retinal metabolism as a function of the light regime of the experimen- 
tal animal. Further investigation of damage at the molecular level is 
proposed. By identification of the intensity and duration threshold 
for retinal light damage we will better be able to define the safety 
requirements for .harvesting of solar energy. A more basic under- 
standing of the molecular basis of light damage should provide 
information which will allow predictive analysis of the effects of 
long duration light exposure as well as giving insight into the 
methods which can best be employed to safely harness solar energy. 
Keywords: visible radiation; rats; biological effects; eyes; photosensi- 
tivity; risk assessment; solar energy. 

106691 Carbon Dioxide Effects Research. Knox, J.B. (Lawrence 
Livermore Laboratory, P.O. Box 808, Livermore, CA, 94550). Proj- 
ect number: 003028. Contract: W-7405-ENG-48. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$55,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

T o  assist the DOE carbon dioxide effects research program, 
LLL is using its zonal atmospheric model (ZAM2) and a simplified 
one-dimensional climate/carbon reservoir model to study the global 

climate response to increased atmospheric CO-2 concentrations. 
Although previous studies have shown that the surface temperature 
will increase, the intent here is to narrow the range of uncertainty by 
including the feedback effects on the global climate of the hydrolo- 
gic balance, the vertical structure of the atmosphere, and meridional 
transport. The LLL family of radiative and kinetics models will be 
used to improve the understanding of long- and short-wave radiation 
with regard to varying atmospheric composition and to evaluate the 
temperature feedback effect of increased atmospheric CO-2 on 
stratospheric ozone. 
Keywords: carbon dioxide; environmental impacts; ambient tempera- 
ture; mathematical models; carbon cycle; climates; earth planet; 
ozone; electromagnetic radiation; feedback. 

106692 Miniaturized Rapid-Response Sensor for Atmospheric 
Concentrations of Carbon Dioxide. Bingham, G.E. (Lawrence Liver- 
more Laboratory, P.O. Box 808, Livermore, CA, 94550). Project 
number: 003032. Contract: W-7405-ENG-48. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$75,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The objective is to develop a unique miniature carbon dioxide 
sensor that accurately detects fluctuations in ambient C 0 2  concen- 
trations of about 1 ppM (v/v). Reducing the sensor volume and 
power consumption will allow real-time assessment of photosynthe- 
sis and carbon flux in portable systems and field environments. This 
will also allow the CO2 sensor to be built into the sample volume of 
most systems, eliminating inherent problems of manifold systems. 
The rapid-response and open cell design will allow further develop- 
ment of eddy correlation and other aerodynamic studies of the 
planetary boundary layer. Prototype has been developed. Field 
testing is to be completed in FY79. Designs are expected to be 
available for commercial fabrication in CY 1980. 
Keywords: carbon dioxide; air pollution monitors; earth atmosphere; 
power demand; consumption rates; photosynthesis; carbon cycle; 
boundary layers. 

106693 Partial Support of the Newly Formed Climate Research 
Board. Bierly, E. (National Research Council, Climate Research 
Board, 2101 Constitution Avenue, Washington, DC, 20550). Project 
number: 007799. Contract: EE-78-A-28-3265. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$15,000. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The objective is to provide advisory, review and evaluation 
services to the Federal Government in the field of climate. The 
National Research Council proposal entertains the possibility of 
undertaking studies for the Federal Government across a wide 
spectrum of climate problems that need to be considered in the 
development of the emerging national climate effort and the associ- 
ated international climate program. The Panel on International Cli- 
mate Programs would be established to assist the Federal Govern- 
ment in developing its role in the World Climate Program. The 
Panel on Decision-Making and the Effective Use of Climatic Infor- 
mation would review the effectiveness of the use of presently 
available climatic information in governmental decision-making and 
make recommendations for improvement. The Panel on Geosciences 
and Climate would examine the programs and research needs in 
geosciences and climate, with a view to recommending how the 
national effort might be im roved. 
Keywords: climates; globaf aspects; usa; government policies; deci- 
sion making; organizing; geochemistry; air pollution abatement. 

106694 Inhaled Pu Metabolism and Local Pulmonary Dose. Diel, 
J.H. (Lovelace Inhalation Toxicology Research Institute, P.O. Box 
5890, Albuquerque, NM, 87115). Project number: 002660. Contract: 
EY-76-C-04-1013. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$235,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Studies are being conducted on the deposition, translocation, 
intraorgan localization and excretion of plutonium in animals which 
have been exposed via inhalation to aerosols of plutonium in forms 
which may occur as constituents of effluents or fugitive emissions 
from nuclear fuel cycle operations. Due to the extremely short range 
of radioactive emissions from plutonium, emphasis is placed on local 
dose and particle distribution for insoluble particles, especially in 
lung. Since the number of specific aerosols and conditions of inhala- 
tion is large, a factorial experimental approach is employed optimiz- 
ing the amount of information obtained and enhancing its applicabil- 
ity to health protection problems. Primary factors of interest are 
animal species, particle size, particle activity and chemical form of 
plutonium. By studying similarities and differences among experi- 
mental animals it is possible to make a better estimate of the behavior 
of plutonium in humans. Use of monodisperse aerosols and pure 
chemical forms of different solubilities and other chemical properties 
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allows prediction of the behavior of different aerosols without the 
study of each individual aerosol. Simultaneous experiments with 

olydisperse aerosols are conducted for comparison purgpses.. 
keywords: plutonium compound$ aerosols; mhalation; ~olog~cal  ra- 
diation effects; translocation; biological localization; animals; lungs; 
radiation doses; radionuclide kinetics; solubility. 

106695 Inhaled Transplutonium Metabolism and Dosimetry. Me- 
whinney, J.A. (Lovelace Inhalation Toxicology Research Institute, 
P.O. Box 5890, Albuquerque, NM, 87115). Project number: 002661. 
Contrnct: EY-76-C-04-1013. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$125,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Present. radiation exposure guidelines for internally deposited 
actinide elements are largely extrapolated from experimental animal 
toxicity information on plutonium, although significant differences in 
the in vivo solubility of Am and Cm aerosols deposited in lung 
relative to Pu have been demonstrated. This project is"being con- 
ducted 'to better assess the nature of these differences in in vivo 
solubility and subsequent translocation of material following inhala- 
tion of the transplutonium elements relative to Pu. In this project the 
interrelationships between transplutonium element aerosol deposition 
in the respiratory tract, redistribution of material deposited In respi- 
ratory tract to other organs and tissues and excretion from the body 
are being studied in order to calculate absorbed radiation dose to 
specific tissues. The initial deposition of inhaled transplutonium 
element aerosols is measured for well characterized aerosols having 
known size, shape and chemical form. The time course of lung 
retention and redistribution of material from lung to other organs 
and tissues will be determined. The relative role of mechanical 
clearance and particle solubility on retention and redistribution as 
influenced by particle size and chemical form is thus assessed. Using 
serial sacrifice of experimental animals, the time course of radiation 
dose to specific tissue and or ans is determined. 
Keywords: transplutonium efements; aerosols; inhalation; solubility; 

. in vivo; translocation; comparative evaluations; respiratory system; 
radiation doses; radionuclide kinetics. . 
106696 Mixed Actinide Oxide Aerosols: Metabolism and Dosi- 
metry. Kanapilly, G.M. (Lovelace Inhalation Toxicology Research 
Institute, P.O. Box 5890, Albuquerque, NM, 871 15). Project number: 
002662. Contract: EY-76-C-04-1013. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 

' tal Research. Funding: DOE-S125,OCJ. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Although most inhalation toxicology studies of inhaled ra- 
dionuclides have been with single radionuclides, different mixtures 
of radionuclides occur in different phases of the nuclear fuel cycle. 
Thus, it is important to determine the applicability of single radionu- 
clide data to hazard evaluations for situations in which mixtures will 
be present. Our approach is to study a broad range of mixtures on a 
generic basis. In this manner, the data should be applicable to a 
number of different situations. Specifically, we are studying factors 
that affect the dissolution and absorption of radionuclides from the 
lung and their subsequent translocation to other organs. Emphasis is 
placed on evaluating the effects of a uranium matrix with different 
particle specific activities on dissolution processes. The approaches 
include physical and chemical characterization including x-ray dif- 
fraction, in vitro solubility tests and in vivo behavior studies in 
rodents. When appropriate for extrapolation of data to man, confir- 
matory studies are conducted in larger species. 
Keywords: actinides; inhalation; aerosols; physical properties; chemi- 
cal properties; solubility; radionuclide kinetics; lungs; rodents; in 
vitro; in vivo; behavior; translocation; uptake; biological radiation 
effects. 

106697 Inhaled Thorium and .Uranium: Aerosol Characterization 
and Behavior. Cuddihy, R.G. (Lovelace Inhalation Toxicology Re- 
search Institute, P.O. Box 5890, Albuquerque, NM, 87115). Project 
number: 002663. Contract: EY-76-C-04-1013. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$85,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project will determ~ne the physico-chemical properties 
and the biological behavior of aerosols of fuel materials in the 

' thorium-uranium cycle. Aerosols of thorium oxides, uranium oxides, 
\ mixed thorium and uranium oxides, thorium carbides, uranium car- 

bides, thorium nitrates and uranium nitrates will be studied. Aerody- 
namic size distribution of aerosols will be determined and correlated 
to deposition in the respiratory tract. Aerosol particle shape factors 
and surface area characteristics will be studied. Due to their differing 
'chemical:properties, thorium, uranium and their associated daughter 
products should dissolve from small particles at different rates. In 

. vitro solubility studies will determine how the various compounds 
behave in different solvents. These solubilities will be related to 

absorption rates from the lung and to deposition of the material in 
other internal organs, especially the bone. De osition and retention 
patterns observed in rats and beagle dogs wilrbe used to construct 
biomathematical models of the metabolism of uranium, thorium and 
daughter products. Other fuel forms, such as molten salts or thorium 
metal, will be studied if these are incorporated in new reactor 
designs. 
Keywords: thorium compounds; uranium compounds; aerosols; parti- 
cle size; uptake; radionuclide kinetics; physical properties; chemical 
properties; respiratory system; shape; deposition; rats; dogs; metabo- 
lism; mathematical models. 

106698 ~ o s e - ~ e s ~ o & e  Relationships for Inhaled Plutonium Ra- 
dionuclides. Muggenburg, B.A. (Lovelace Inhalation Toxicology . 
Research Institute, P.O. Box 5890, Albuquerque, NM, 871 15). Proj- 
ect number: 002665. Contract: EY-76-C-04-1013. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$800,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Studies are being conducted in beagle dogs and rodents to 
define relative importance of homogeneity vs non-homogeneity of 
alpha radiation dose to lung, importance of local dose around a 
particle, effect of particle size, and influence of age at exposure to 
inhaled plutonium aerosols. Dogs were exposed to monodisperse 
aerosols of either 239Pu02 (aerodynamic diameters (AD) of 0.75, 1.5 
or 3.0 micrometers) or 238Pu02 (ADS of 1.5 or 3.0 micrometers) to 
achieve graded initial lung burdens. For a given ILB, average 
radiation dose to the lung will be constant but local dose rate around 
inhaled particles varies by a factor of about 3000 from the 0.75 
micrometers A D  239Pu02 article to the 3.0 micrometers A D  
238Pu02. At early times afYer exposure, a f ek  dogs died with 
radiation pneumonitis. Lung tumors and bone tumors are now occur- . 
ring in some dogs exposed to 238Pu02. Rodents are being utilized to 
supplement studies in dogs. Hamsters were exposed to polydisperse 
aerosols of 239Pu02, 239Pu(NO 3)4, and 238Pu02. Pulmonary 
neoplasia was not observed in these animals but was observed in 
hamsters exposed by instillation of 210Po on hematite particles. 
Because of these unexpected results, additional studies are being 
initiated in Fischer-344 rats. 
Keywords: dogs; rodents; aerosols; inhalation; plutonium compounds; 
biological rad~ation effects; lungs; neoplasms; mortality; particle size; 
age dependence; radiation doses. 

106699 , Dose-Response for Inhaled Actinide Radionuclides. Mug- , 
genburg, B.A. (Lovelace Inhalation Toxicology Research Institute, 

' 

P.O. Box 5890, Albuquerque, NM, 871 15). Project number: 002666. 
Contract: EY-76-C-04-1013. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$350,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 

' 

logical effects of pollutants in experimental systems. 
In this project rodents are being exposed to actinide aerosols . 

with varied physical and chemical properties. The radionuclides 
being studied inlude 241Am, 244Cm, 242Cm. 232U, and 233U. 
Similar studies with 238Pu are included in another related project. 
These radionuclides represent the actinide alpha emitting radionu- 
clides likely to be important in projected nuclear fuel cycles. In these 
studies, emphasis is placed on determining what characteristics of 
the particular radionuclide may relate to the biological effects ob- 
served. In addition, animals are being exposed at different ages,to 
determine the influence of age at exposure on the biological effects. 
Emphasis in future studies will be placed on determining if the 
actions of other environmental pollutants (i.e., SOX, NOx and poly- 
cyclic aromatic hydrocarbons) are synergistic with the effects of 
alpha irradiation on lung. . . 
Keywords: actinides; aerosols; inhalation; biological radiation effects; 
dose-resoonse relationshios: aee deoendence: ohvsical orooerties: r .  - 
chemicd properties; fuel cycle; radiition ha~ar~s~~o l lu t ibn; ' s~ner :  
gism; lungs; americium 241; curium 244; curium 242; uranium 232; 
uranium 233; plutonium 238; plutonium 239. 

106700 Cytogenetic Effect of Radionuclides. Brooks, A.L. (Love- 
lace Inhalation Toxicology Research Institute, P.O. Box 5890, Albu- 
querque, NM, 87115). Project number: 002668. Contract: EY-76-C- 
04-1013. Supported by: Department of Energy, Washington, D C  
(USA). Office of Health and Environmental Research. Funding: 
DOE-$50,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Chromosome aberrations are one of the most sensitive indica- 
tions of interaction of radiation with cells. The rate of chromosome 
aberration production and elimination as a function of radiation dose 
rate, quality and distribution will provide valuable information im- 
portant to continuing dose-rate studies. Past studies have used chro- 
mosome damage in liver, bone marrow and testes. Future assays will 
be developed to evaluate chromosome damage in lung cells follow- 
ing inhalation of insoluble radioactive particulates. Because the rate 
of cell division in normal lung is low, the use of these cells in 



cytogenetic assays is difficult. T o  overcome this problem we have 
initiated studies using exposure to NO2 to stimulate lung cell divi- 
sion. Alveolar cells, macrophages and airway epithelial cells will be 
used as sources of dividing cells. Lifespan studies will be initiated 
where animals are exposed to insoluble radioactive particulates by 
inhalation and at various intervals after exposure chromosome 
damage in lung cells will be determined using NU2 inhalation to 
stimulate cell division. The recent development of methods at ITRI 
to study lung cytokinetics will also be used in our studies. Studies 
using cytokinetic techniques will be designed to determine lung cell 
damage around insoluble particles. 
Keywords: ionizing radiations; radioisotopes; inhalation; biological 
radiation effects; chromosomal aberrations; lungs; radiation injuries; 
dose-response relationships; animal cells. 

106701 Coal Technology Aerosols Biologically Relevant Proper- 
ties. Yeh, H.C. (Lovelace Inhalation Toxicology Research Institute, 
P.O. Box 5890, Albuquerque, NM, 871 15). Project number: 002669. 
Contract: EY-76-C-04-1013. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE41 85,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of oollutants in exoerimental svstems. 

TO' adequately assess poten6al human inhalation toxicity 
problems associated with utilization of coal, it is vital to understand 
the mechanisms of aerosol formation and behavior as well as the 
general properties of pertinent aerosols. Further, implementation of 
inhalation toxicology studies in experimental animals requires that 
the physical and chemical properties of the aerosols be well defined 
and that the mechanisms of aerosol formation be well understood. 
Several important areas are being addressed. The first relates to 
mechanism of aerosol formation. The condensation of metallic 
vapors or organic compounds to produce new particles or as surface 
coatings on existing particles is being studied particularly in relation 
to the formation of particles of mixed composition. Aerosol behavior 
at high temperature and/or high pressure process stream or effluent 
is also investigated. Solubility characteristics of particles and particle 
coatings are being determined. Physical and chemical properties of 
aerosols measurable in vitro are related to the in vivo behavior of the 
materials. Information obtained in this study provides the basis for 
design of aerosol generation and characterization systems for animal 
exposures. 
Keywords: coal industry; health hazards; environmental impacts; 
aerosols; inhalation; toxicity; chemical properties; physical proper- 
ties; animals. 

106702 Low Btu Gasifier: Early Damage Indicators For Inhaled 
Effluents. Mitchell, C.E. (Lovelace Inhalation Toxicology Research 
Institute, P.O. Box 5890, Albuquerque, NM, 871 15). Project number: 
002677. Contract: EY-76-C-04-1013. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$lOS,Mlf). 
Related energy source: CoaI(100) R and D categories: Health effects 
assessments. 

Potential health risks associated with low Btu coal gasifica- 
tion have not been adequately evaluated. Extensive literature has 
demonstrated the carcinogenic properties of various substances asso- 
ciated with the processing and utilization of coal and, although the 
products of coking, petroleum refining, coal pyrolysis and coal 
combustion are not identical to those of coal conversion, similar 
compounds may also be present in coal conversion processes. T o  
assess the risks that may be associated with this developing technol- 
ogy and to provide guidance for developing cleanup systems, a 
project has been initiated to evaluate the relative cytotoxicity, muta- 
genicity, and carcinogenicity of various effluents from low Btu 
gasifiers. A multi-tiered approach is being utilized whereby initial in 
vitro screening of effluents is done using bacterial and mammalial 
screening procedures. Selected materials found potentially hazardous 
from in vitro tests will be further evaluated in whole animal inhala- 
tion studies. Changes in lung cell biochemical function will be 
assessed and compared with histologic alterations occurring at simi- 
lar times after inhalation exposure. Of primary interest will be the 
relative carcinogenicity of materials studied. It is anticipated that 
results from these studies will assist in the establishment of adequate 
health protection standards and identification of required control 
technologies. 
Keywords: low btu gas; gas generators; coal gasification; health 
hazards; coal gas; carcinogenesis; mutagenesis; toxicity; screening; in 
vitro; in vivo; inhalation; lungs; hydrocarbons. 

106703 Retention of Aerosols from Coal Technologies. Snipes, 
M.B. (Lovelace Inhalation Toxicology Research Institute, P.O. Box 
5890, Albuquerque, NM, 871 15). Project number: 002678. Contract: 
EY-76-C-04-1013. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$175,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

At several stages of the various energy cycles utilizing coal, 
the potential exists for release of respirable particles to the atmos- 
phere where they can be inhaled by man. Particle size and composi- 
tion influence where particles deposit in the respiratory system and 
how long they stay there. Soluble particles are usually rapidly 
dissolved and the particle constituents removed from lung; relatively 
insoluble particles are subjected to physical and biological phenom- 
ena which lead to their removal or relocation. Considerable informa- 
tion is available on long-term retention of deposited particles. In this 
project, well-defined monodisperse particles and selected field col- 
lected effluents are used to determine long-term retention patterns to 
provide predictive information on inhaled particles of all types. 
Particle diameters ranging from ultrafine to several microns to cover 
the range of respirable particle sizes encountered in the environment 
are stuaied. Future siudies will emphasize the use of toxicants 
adsorbed onto particles and a determination of their retention in lung 
and metabolic fate when cleared from the lung. Correlations will be 
made between information from studies with laboratory-produced 
aerosols and field collected effluents and field observations. 
Keywords: aerosols; coal industry; air pollution; man; health hazards; 
inhalatio~l; ~nrlabolism; particles. 

106704 Immune Impairment for Inhaled Radionuclides. Bice, D.E. 
(Lovelace Inhalation ~ o x i c o l o g ~  Research Institute, P.O. Box 5890, 
Albuquerque, NM, 871 15). Project number: 002685. Contract: EY-76- 
C-04-1013. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$65,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Chronic pulmonary irradiation from inhaled radionuclides has 
been shown to severely depress systemic immune responses. This 
project investigates the effects of irradiation on the function of 
lymphoid tissues associated with the lung. Inhaled insoluble radioac- 
tive particulates tend to accumulate in tracheobronchial lymph 
nodes and in bronchus-associated lymphoid aggregates. Our studies 
will determine if an accumulation of radioactive particles in these 
tissues will result in a loss of local immunologic function even when 
levels present are not sufficient to produce a systemic depression of 
immunity. These lymphoid tissues are the first site at which protec- 
tive immune responses would be produced against antigens released 
from primary lung tumors. A loss of their function could allow early 
tumor growth in the lung without recognition by immunosurveil- 
lance mechanisms. Current studies will provide data concerning 
immunologic responsiveness of lymphocytes in lung-associated 
lymohoid tissues after inhalation exoosure to insoluble 239Pu02 
par6cles. At various intervals after exposure to radioactive particles, 
animals will be immunized by aerosols of particulate antigens and 
immunologic responses evaluated. Future studies will be designed to 
determine if animals with compromised lung immunologic mecha- 
nisms have a higher incidence of lung tumors following exposure to 
carcinogcns. 
Keywords: radioisotopes; inhalation; biological radiation effects; 
lungs; immunosuppression; lymphocytes; plutonium 239; ionizing . 
radiations. 

106705 Insulation: Carcinogenic and Fibrogenic Materials. Pick- 
rell, J.A. (Lovelace Inhalation Toxicology Research Institute, P.O. 
Box 5890, Albuquerque, NM, 871 15). Project number: 002667. Con- 
tract: EY-76-C-04-1013. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$50,000. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

Conservation of energy is an important part of our national 
energy policy. Implementing this policy will require increased use of 
insulating materials including fibers of glass, rock wool and ceramic 
materials. Our current knowledge of the fibrogenic and carcinogenic 
properties of these materials and binders used in their commercial 
application is inadequate considering their increasingly widespread 
utilization. Potential insulation material toxicants are being inventor- 
ied and assigned priority for study in multi-tiered toxicological tests. 
High priority is assigned to studies of phenol formaldehyde resin 
binder and glass fibers. In vitro cytotoxicity tests will be performed 
with alveolar macrophages and type I1 epithelial cells. Inhalation 
studies with binder and fibers in varying size and concentrations will 
be conducted in rodents. These will be used to establish deposition 
and retention patterns as a prelude to evaluating health effects. Serial 
sacrifice studies are planned to define morphologic changes. Bio- 
chemical changes will define indicators of early damage and corre- 
late them to in vitro studies. Biochemical indicators of connective 
tissue changes will be correlated to development of fibrosis and 
neoplasia. The studies will be used to define potential lifespan 
toxicity studies. If necessary for extrapolation of data to man, limited 
studies will be conducted in non-rodent species. 
Keywords: thermal insulation; carcinogenesis; fiberglass; mineral 
wool; ceramics; energy conservation; toxicity; rats; health hazards; 
biological indicators; biological models. 



106706 Cytotoxic, Mutagenic and Carcinogenic Effects of Energy 
Related Agents in Diploid Human Cells which Differ in:DNA. Repair 
Capacity. McCormick, J.J. (Michigan State University, Carcinogene- 
sis Laboratory, Fee Hall, East Lansing, MI, 48824). Project number: 
007702. Contract: ER-78-S-02-4659. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$120,000. I 

Related energy source: Coal(40); oil and gas(20); oil shale(20); nuclear 
fission(20) R and D categories: Biological effects of pollutants in 
experimental systems. 

A quantitative system has been perfected to measure the 
cytotoxicity of chemicals and radiation in diploid human cells in 
culture and the frequency of induced mutations. The system has 
been adapted to diploid cells derived from persons with genetic 
predisposition to cancer and defective capacity for DNA repair. 
Studies to date indicate a direct relationship between the: cells' 
capacity to repair damage to DNA and the cytotoxic and mutagenic 
response and demonstrate that;in contrast to the response of com- 
monly employed aneuploid mammalian cell lines, no measurable 
increase in mutations is induced by several agents at doses which 
yield a shoulder on the survival curves of normally repairing cells. 
Using diploid human fibroblasts with different capacities for DNA 
repair, we will: (1) investigate the relationship between threshold 
doses for cytotoxicity and mutagenicity and the ability of cells to 
repair lesions in DNA caused by low doses of energy-related chemi- 
cals and radiation; (2) quantitate the number and kind of chemical 
adducts remaining bound to the DNA of cells at critical times 
following exposure to determine the correlation between these ad- 
ducts and the cytotoxic and mutagenic effects of the chemicals; (3) 
measure the cvtotoxic effect of selected industrial carcinogenic 
metals in human cells and determine whether they can icduce 
mutations and/or transformation; and finally, (4) investigate the 
cytotoxic and mutagenic effect of these energy-related agents in 
diploid fibroblasts derived from a series of selected mammals in 
order to compare the results with those determined above. 
Keywords: c+ology; mutagenesis; carcinogenesis; chemical effluents; 
man; animal cells; dna; biological repair; biological effects. 

106707 Molecular Mechanisms of Mutagenesis and Carcinogene- 
sis. Ptashne, M.S. (Harvard University, Biological Laboratories, 16 
Divinity Avenue, Cambridge, MA, 02138). Project number: 007467. 
Contract: EE-77-S-02-4366. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environment$ Re- 
search. Funding: DOE. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

A variety of experiments designed to elucidate the molecular 
mechanisms of SOS induction by carcinogens in bacteria will be 
pursued. Initially, the SOS-induced proteolytic cleavage of repressor 
in bacteriophage lambda will be studied. Some of the questions 
explored are: (1) at which amino acid is the repressor cleaved; (2) 
can the reaction be observed in vitro and what protease is involved; 
(3) what signal (presumably a DNA product) sensitizes repressor or . 
activates protease; (4) is this signal produced in higher organisms in 
response to carcinogens; (5) is a protease similar to the coli protease 
activated in higher cells in response to carcinogens; (6) will anti- 
bodies directed against the proteolytic sensitive site on phage repres- 
sors react to other SOS repressors in bacteria, enabling us to identify 
and isolate those repressors; and (7) will those antibodies identify 
similar repressors in cells of higher organisms. ' 

Keywords: mutagenesis; carcinogenesis; biological models; bacteria; 
biochemical reaction kinetics. 

106708 Impact of Energy-Related Pollutants on Chromosome 
Structure. Rill, R.L. (Florida State University, Institute of Molecular 
Biophysics, Tallahassee, FL, 32306). Project number: 007791. Con- 
tract: EP-78-S-05-5888. Supported by: Department of Energy,.Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$22,000. 
Related energy source: Coal(5O); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The general objective is to describe the effects of pollutants 
from fossil fuel production and utilization on the structure and 
function of chromatin, and to thereby aid in achieving a basic 
understanding of the mutagenic, carcinogenic, or otherwise harmful 
effects of these agents. The approach will involve determinations of 
(a) the rates of incorporation of real and model pollutants into nuclei, 
chromatin, and DNA; (b) the chemical nature and amounts of 
various DNA pollutant and protein-pollutant adducts formed; (c) the 
specificity of various pollutants for structurally distinctive regions of 
chromatin; and (d) the effects of the above modifications on chroma- 
tin structural parameters. Reagents chosen for study include bisulfite 
ion, several alkylating agents, activated aromatic amines, and aroma- 
tic heterocycles. Explanation of harmful effects of pollutants on gene 
expression must take into account the structural and functional 
diversity of the natural substrate, i.e., chromatin. Techniques have 
been developed in this laboratory for the large scale isolation of a 
variety of chromatin fragments characteristic of fundamental struc- 

tural subunits of chromatin (n~icleosomes), as well as fragments from 
functionally and structurally distinct chromatin regions. These tech- 
niques, and our experience in physical/biochemical methods for 
studying macromolecular structure, will permit determination uf the 
principal target areas of pollutants within chromatin and specific 
Impacts of the adducts formed on chromatin structure and function. 
Keywords: chromatin; molecular structure; air pollution; carcino- 
genesis; metabolism; chemical effluents; dna; cell nuclei; alkylating 
agents; aromatics; amines; sulfites. 

106709 Animal Tests for Mutagens. Kohn, H.I. (Harvard Medical 
School, 50 Binney Street, Boston, MA, 02115). Project number: 
007996. Contract: EP-78-S-02-5074. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Uslng the H-test (histocompatibility loci, mouse), effluents 
from energy producing systems (especially, based on coal) will be 
screened for mutagens that act on the germ cells. Spermatogonia 
will be tested first. The first step is to calibrate the system with a 
known mutagen, triethylenemelamine (TEM), that will serve as a 
standard of comparison and that previously was shown to induce 
mutations. Previously, the H-test scored only 1/60th the x-ray in- 
duced mutation rate demonstrated by the 7-locus tests. The H-tests 
screen more than 35 loci. It is important to judge the mutational 
hazard in terms of a variety of loci,,since the final estimation of risk 
must be a summary estimate for the entire genome. 
Keywords: mutagenesis; biological models; chemical effluents; mice; 
spermatozoa; mutagen screening; combustion products. 

106710 Sulfate Formation in Oil Fired Power Plant Plumes. 
Dietz, R.N.; Garber, R.; Newman, L. (Brookhaven National Labora- 
tory, Upton, NY, 11973). Project number: 09168. Contract: RP1000- 
1. Supported by: Electric Power Research Inst., Palo Alto, CA 
(USA). Environmental Assessment Dept. Funding: EPRI-$259,000. 
Related energy source: oil and gas(50); oil shale(50) R and D catego- 
ries: Physical/chemical mechanisms of pollutant interactions. 

This research program was undertaken to provide an under- 
standing of the formation of sulfate in the emissions from oil-fired 
power plants and the conditions controlling this formation. This 
program is being carried out on two parts. One part is a detailed 
study of the emissions from an oil-fired power plant and how plant 
operating conditions affect the composition of these emissions. The 
emissions study requires sampling the power plant exhaust gases at 
several locations in the plant under a variety of plant operating 
conditions. The resultant samples are analyzed for sulfate, sulfuric 
acid, sulfur dioxide, particulate loading, oxygen, carbon monoxide, 
carbon, and the principal metals in the particulates. The results from 
this part of the program are expected to show the conditions which 
affect the in-situ formation of sulfate and sulfuric acid. The second 
part of the program is a study of the mechanisms governing the 
change of sulfur species in the plume of the same power plant as the 
plume travels downwind for up to 50 to 100 km. An aircraft 
equipped with a special filter-pack assembly and certain real-time 
monitors (S02, temperature, humidity, etc.) traverses the plume in 
the crosswind direction at several distances from the stack--typically 
1/2 to 10 miles. Samples are analyzed primarily for SO2 and total 
sulfate in order to document the mechanisms of chemical transfor- 
mation and/or particulate fallout. The samples are collected under 
various meteorological conditions which may have an influence on 
the plume chemistry. 
Keywords: fossil-fuel power plants; exhaust gases; sulfates; chemical 
reaction yield; air pollution; plumes; sulfur dioxide; chemical reac- 
tion kinetics; gaseous wastes; sulfuric acid; particles; oxygen; carbon; 
carbon monoxide; synthesis; chemical analysis. 

106711 Hemopoietic Toxicology. Hays. (University of California 
at Los Angeles, Los Angeles, CA). Project number: 002556. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$40,% 
Related energy source: CoaI(100) R and D categories: B~ological 
effects of pollutants in experimental systems. 

Cadmium, chromium, and copper ions are found, in low 
levels, as environmental contaminants. It is known that these metal 
ions in the environment can affect biological functions. The some- 
times disastrous effects which excess amounts of these trace metals 
have on the structure and function of the liver, kidney, bone and 
enzyme systems have been studied. There is some evidence that 
these metals may play a role in modifying normal immune responses. 
However, comprehensive, systematic investigations of the effects of 
these ions on the immune response mechanisms are lacking. We 
propose to investigate alterations of immune response using a mouse 
system to further define the potential hazards of exposure to heavy 
metals in the environment. A number of in vitro immunological tests 
will be employed by which in vivo changes in the immune system of 
exposed mice will be measured. Alterations of cell mediated immuni- 
ty will be examined by mixed lymphocyte cultures (MLC) and cell 
mediated cytotoxicity (CMC). Suppression of t-cell and b-cell func- 



tion will be evaluated by mitogen stimulation of lymphocytes in 
microculture. Alterations in the ability to mount an antigen-antibody 
response will be measured by. humoral cytotoxicity of immune 
mouse serum to.histocompatibility antigens. 
Keywords: toxicity; cadmium; chromium; copper; metabolism; liver; 
kidneys; skeleton; enzymes; mice; biological effects; irnmurrd~gy. . 
106712 Toxicological Coal -~ssessment. Wallace. (Dept. of 
Energy Morgantown Energy Technology Center, Morgantown, 
WV). Project number: 002652. Supported by: Department of Energy, 
Washington, DC (USA). Oflice of Health and Environmental Re- 
search. Funding: DOE-$200,000. 
Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The Morgantown Energy Research Center and the West 
Virginia University School of Medicine have been collaborating 
over the past year to design and detail a program of biomedical and 
toxicology studies of potential products, effluents, and fugitive emis- 
sions of low Btu coal gasification processes, fluidized bed.combus- 
tion processes, and other fossil energy extraction, conversion, and , 
utilization processes under research or development. Twenty-three 
members of the WVU .School of Medicine have participated in the 
initial design of a program to develop and apply some twenty-five 
bioassays to determine the potential pathogenic effects of selected 
products and effluents obtained from the MERC gasification and 
combustion programs. The full set of proposals, written in neuros- 
cience, pathobiology, pulmonary studies, and endocrine carcino- 
genesis groupings has been submitted to ERDA-DBER and re- 
viewed. A management plan delineating MERC and DBER manage- 
ment responsibilities has been prepared and approved by the Direc- 
tor of MERC and the ERDA Assistant Administrator for Environ- 
ment and Safety. 
Keywords: coal; fluidized-bed combustion; coal gasification; low btu 
gas; health hazards; research programs; toxicity; recommendations;' 
emission. 

106713 Detection Atoms and Molecules. Hadeishi. (Lawrence 
Berkeley Laboratory, Berkeley, CA). Project number: 002693. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 

. Health and Environmental,Research. Funding: DOE-$60,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The goal of this project is to develop an electro-optical 
annlysis technique that measures with a high degree of specificity 
and sensitivity atoms and molecules encountered in energy conver- 
sion processes. Our main emphasis will be on measurement of 
physical and chemical properties of energy-related effluents which 
have potential adverse health or environmental effects; also methods 
will be developed for in-situ measurement of energy conversion 
processes to better understand the physical and chemical processes 
taking place. 
Keywords: atoms; molecules; quantitative chemical analysis; electro- 
optical effects; synthetic fuels; chemical properties; physical proper- 
ties; health hazards; chemical effluents; environmental impacts. 

106714 Coal--Oil Mixtures Toxicology. Raabe, C. (Univ. of Cali- 
fornia at Davis, Davis, CA). Project number: 002793. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$185,000. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

This research addresses the problems associated with poten- 
tially toxic emissions which are associated with various stages of 
coal conversion processing for the production of synthetic oil or gas 
with emphasis upon the potentially carcinogenic polynuclear aroma- 
tic hydrocarbons. Although there are no ;)ear full-scale demonstra- 
tion plants now producing synthetic oil or gas, coal tar volatiles 
similar to those expected in coal conversion are present in coke 
ovens currently in use in various industries. These studies address the 
physical and chemical characterization and biological testing of 
emissions from a representative coke oven system at a steel mill in 
the western U.S. These results will contribute directly to planned 
coal conversion systems with respect to extending our understanding 
of the toxic species in potential fugitive emissions. Chemical charac- 
terization will be done on the basis of aerodynamic size distribution 
to identify the specific species associated with the respirable fraction 
of released and condensed hydrocarbons which in the past have been 
epidemiologically implicated to the high incidence of lung, bronchial 
and tracheal cancer as well as cancer of digestive organs and 
peritoneum in coke oven-workers. Following physical and chemical 
characterization, a system will be developed to generate surrogate 
aerosols for use in laboratory studies designed to identify and evalu- 
ate the relative importance of selected chemical species. Biological 
exposure studies, will proceed in parallel to the characterization 
studies. This will be begun with field collected samples and isolated 
hydro carbon fractions. Biological, testing will include inhalation,' 
ingestion and dermal exposures of small rodents. Since exposure to 
combinations of inorganic particles and polynuclear aromatic hydro- 

carbons have been reported to be more toxic than these agents 
individually, we will also study particle-carcinogen synergisms. 
Keywords: toxicity; coke ovens; emission; polycyclic aromatic hy- 
drocarbons; physical properties; chemical properties; aerosols; rats; 
biological effects; inhalation; ingestion; synergism; exhaust gases. 

106715 Physics and chemistry of Pollutant Interactions in the 
Environment. Ross, A.B. (University of Notre Dame, Notre Dame, 
IN). Project number: 002816. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$30,000. 
Related energy source: Pal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The purposes of this project are to collect and evaluate 
quantitative data on photochemical reactions and to make this data 
available to scientists who have an interest in the generation and/or 
the use of such data. Approaches used will be similar to those 
currently being used by the Radiation Chemistry Data Center 
(RCDC). Collection of bibliographic files of documents containing 
additional photochemical information will be required. Current cov- 
erage will be extended to forms of information available from 
photochemical experiments. Compilation and evaluation of data will 
be carried out by the data center staff members with assistance, as 
needed, by the research staff of the radiation laboratory. The col- 
laboration of other scientists both inside and outside the laboratory 
will be sought in identifying areas suitable for critical assessment. 
External scientists will be invited to participate in critical assessment 
of data. The laboratory's excellent computer facilities will provide 
the necessary means for rapidly handling a wide variety of biblio- 
graphic and experimental information and for producing both hard 
copy and magnetically readable files of selected information for 
distribution to other users. 
Keywords. photochemistry; information systems; data compilation; 
bibliographies; evaluation; data processing; air pollution. 

106716 Radiation Protection Studies. McLaug, J.E. (Dept. of 
Energy Environmental Measurements Lab., New York, NY). Proj- 
ect number: 002839. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Office of Health and Environmental Research. 
Funding: DOE-$1 78,000. 
Related energy source:' nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

Computational and experimental findings from other Radi- 
ation Physics Division projects are applied to selected problems in 
occupational radiation protection. The product, a publ~cation of a 
method or a prototype instrument, is provided to the organizations 
that have the design or operational problem. 
Keywords: radiation protection; occupations; nuclear physics; oper- 
ation; nuclear power plants; health hazards. 

106717 ~nvironmedtal Evaluation Methods. McLaug, J.E. (Dept. 
of Energy Environmental Measurements Lab., New Ycsrk, NY). 
Proiect number: 002840. Suooorted bv: Deoartment of Enerav. Wash- 
ington, DC (USA). 0ffic;of ~ e a l i h  and Environmental xesearch. 
Funding: DOE-$662,000. 
Related energy source: nuclear fission(100) R an, d D categories: Pol- 
lutant characterization and analysis. 

Development studies are made to facilitate our characteriza- 
tion of man's radiation environment by computation, measurement, 
and monitoring. Direct or in situ methods for diagnosing the differ- 
ent components receive the primary emphasis. Radiation detector 
responses are determined, instruments are developed, and supple- 
mentary experiments and calculations are performed. Cooperative 
studies on environmental radiation are made and, when feasible, the 
field methods are adapted to studies of chemical particulate pollu- 
tion. 
Keywords: radiation detectors; radiation monitoring; environment; 
measuring instruments; calculation methods; pollution. 

106718 . Red Cell Membrane Toxicology. Celle, L.A. (University 
of Rochester;Rochester, NY). Project number: 002859. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding: DOE-$157,000. 
Related energy source: Coal(5O); nuclear fission(25); solar(25) R and 
D categories: Biological effects of pollutants in experimental systems. 

The specific aims of this research include: (1) characterization 
of the role of calcium ion on erythrocyte ion permeability and its 
correlation to cellular deformability and flow resistance in normal 
and pathologic erythrocytes; (2) investigation of the effects of 
plasma proteins, physiologic levels of hormones, presence of heavy 
metals, exposure to uv and x-irradiation on rheologic properties of 
erythrocytes; (3) examination of leukocyte and platelet contributions 
to capillary flow and to capillary stasis; (4) studies of 0 2  transport to 
muscle cells as a function of hemoglobin oxygenation,'concentration 
of organic phosphates, and pH PoO2, as well as hematocrit and flow 
velocity and studies of Po2 affecting the rheologic properties of the 
spleen; and (5) characterization of the mechanical properties of in 
vitro artificial membranes reconstructed of erythrocyte membrane 



components in the attempt to model the mechanical/rheologic be- Keywords: pollution; toxicity; heart; muscles; biochemical reaction 
havior of nonnal and pathologic erythrocyte membranes;f'" . kinetics; proteins; membranes; mercury ions; zinc ions; lanthanum 
Kevwords: ervthrocvtes: toxicitv: cell membranes: calcium: ~ a t h o -  ions; cadmium ions. 
logical changks; membrane transport; ultravidei radi- 
ation; x radiation; biological effects; proteins; physiology; animal 106722 Organic Fluoride Toxicology. Smith, F. (University of 
cells; metals; leukocytes; blood platelets; oxygen; biblogical models; Rochester, Rochester, NY, 14627). Project number: 002912. Support- 
rheology. ed by: Department of Energy, Washington, DC (USA). Office of 

Health and Environmental Research. Funding: DOE-$58.000. 
106719 Delayed Effects of Radiation. Casarett, G.W. (University 
of Rochester, Rochester, NY). Project number: 002899. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$279,000. 
Related energy source: nuclear fission(100) R and'D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project is a systematic, multidisciplinary investigation, in 
mammals in-vivo, of: (1) the nature and mechanisms of development 
of the early unreversed or residual radiation injuries in cells, tissues, 
and organs; (2) the direct and indirect mechanisms by which these 
injuries lead in time to permanent and delayed radiation damage; (3) 
the manner in which this damage is involved in the pathogenesis of 
radiation-induced or temporally-advanced degenerative' and neoplas- 
tic diseases, premature aging, and life-span shortening; (4) the nature 
and extent of the influence of damage or response of organs and 
tissues on the damage and recovery processes in other orgaps and 
tissues and the body as a whole following irradiation in vaiious 
modalities (with respect to body parts irradiated, dose, and dose 
rate); and (5) postirradiation treatments for prevention or reduction 
of the permanent and delayed radiation effects. The correlated, 
multidisciplinary methodology (subcelluar, cellular, histologic, histo- 
chemical, biochemical, physiological, angiographic, radiographic, 
pathological, immunological, actuarial) is applied periodically in 
coordinated fashion to sacrifice groups and longitudinal study 
groups of animals to elucidate mechanisms of radiation effects and of 
natural disease development and aging from sequential events and 
processes occurring in parenchymal cells, supporting connective 
tissue cells and matrices, and vasculature and circulation throughout 
the life span. 
Keywords: delayed radiation effects; animals; radiation injuries; 
animal cells; tissues; neoplasms; radioinduction; life span; dose-re- 
sponse relationships; organs; ionizing radiations; biological radiation 
effects. 

106720 Radionuclide Energy and Damage. Mallie. (University of 
Rochester, Rochester, NY). Project number: 002905:Supported by: 
Department of Energy, Washington, DC (USA): Office of Health 
and Environmental Research. Funding: DOE-$1 13,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This program has been dedicated to the development of a 
biological dosimetry system which is capable of determining the 
dose delivered to critical organ systems in individuals exposed to 
ionizing radiation.. Most often, physical or chemical techniques are 
used in the determination of the dose delivered to exposed individ- 
uals. A measurement is made in a radiation field in air, and from this 
measurement the dose delivered throughout the exposed individual 
is estimated. In more sophisticated studies, dose mhsurements are 
made within tissue-equivalent phantoms under conditions identical to 
those to be used with humans as treated in radiation therapy or in 
experimental animals. The only biological technique which has seen 
some use in both humans and animals, and which has been applied to 
accidental human exposures, makes use of cultured, circulating lym- 
phocytes. However, this method has the disadvantage that it gives 
only an average dose, he., it does not specify the areas of the body 
which have undergone irradiation. 
Keywords: ionizing radiations; dosimetry; animals; human popula- 
tions; phantoms; radioisotopes; biological radiation effects; cell cul- 
tures; lymphocytes; radiotherapy; tissue-equivalent materials. 

106721 Toxic Pollutants and Membrane Ion Transport. Sgamoo. 
(University of Rochester, Rochester, NY). Project number: 00291 1. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$7 1 .m. - -.--- 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

We are investigating the mechanism of damage caused by the 
various environmental and energy-derived pollutants such as Hg2 +, 
Zn2+, La3+, and Cd2+ on heart and skeletal muscle function, ion 
transport, and neuromuscular transmission. Studies are designed to 
correlate the biochemical interaction between various membrane- 
bound proteins, and their corresponding transport functions, with 
the various environmental factors and energy-derived pollutants 
mentioned above. This study will lay the ground work for the 
understanding of the mechanisms of damage to membrane structure 
and function, the dose required for such damage, and may yield to 
the discovery of chemical agents or treatments that act as antago- 
nists to such toxicological compounds. 

Related energy source: Coal(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The chemical stability of the C-F bond has been recognized 
for many years and it has been tacitly assumed that biological 
systems would be incapable of rupturing this linkage. However, 
there is a steadily growing number of reports describing the defluor- 
ination of a variety of organic fluoro compounds. In some instances, 
e.g., methoxyflurane, fluoride may be released in amounts sufficient 
to constitute a biological hazard. Other fluoro compounds have real 
or potential value as heat transfer agents or as dielectrics, and 
therefore may be of interest in energy cycles. There is a dearth of 

'knowledge of the biological properties and C-F stability of such 
materials. Consequently, investigations into these aspects of proto- 
type compounds such as trifluorethanol could be helpful in assessing 
risks associated with their use. 
Keywords: organic fluorine compounds; biological effects; toxicity; 
research programs. 

106723 Coal Gas/Combustion Effluent Assays. Wallace, W. 
(Morgantown Energy Technology Center, Morgantown, WV). 
Project number: 002948. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$76,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

This project is designed to acquire, characterize and quantify 
samples of the potentially toxic particulate and liquid materials 
which might be released by low Btu coal gasification or fluidized 
bed combustion (FBC) of coals or other fossil fuels. Stream particu- 
late sampling techniques will be developed, and the so-collected 
particulates will be analyzed to determine phase distribution, compo- 
sition and surface properties for both organic and mineral compo- 
nents. Sampling and analysis of process and effluent streams, raw 
and aged, will be made on MERC units, including the 15 ton-per-day 
42 inEhes internal diameter stirred fixed bed gasifier and i ts  water- 
srubbed stream, and the one ton-per-day 18 inch internal diameter 
atmospheric fluidized bed combustors with cyclones, bag filters, or 
other clean-up devices in use. Low Btu gasifier bottoms will be 
supplied to Ames Laboratory for leaching studies. Particulates in the 
streams will be size classified and the particle cuts then character- 
ized. Representative samples will be supplied for in vivo bioassays at 
MERC and the WVU School of Medicine. 
Keywords: coal gasification; fluidized-bed combustion; combustion 
products; coal gas; chemical effluents; sampling; particles; particle 
size; gas generators; toxicity; phase studies; bioassay; chemical com- 
position; surface properties; physical properties. 

106724 Environmental Research Park in the Powder River Basin. 
(Idaho Operations Office, Idaho Falls, ID). Project number: 003011. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$16,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 
Keywords. environmental impacts; energy parks; terrestrial ecosys- 
tems; site selection; energy source development. 

106725 Solid Waste to Methane Study, Pompano Beach Project. 
Fassel, V.A. (Ames Laboratory, Ames, IA). Project number: 003109. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$ 15,000. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objective of this project is to evaluate the possible 
environmental problems associated with the anaerobic digestion and 
production of methane from urban waste. In particular the effluent 
streams from the digestor will be characterized so that proper 
disposition can be recommended. Emphasis will be placed on possi- 
ble ground water contaminants. Exit streams sampled will include 
the methane product gas, the filter cake and the filtrate. Major, 
minor and trace element levels will be determined. Microbiological 
characterization will include both bacterial and viral identification. 
Major classes of organic compounds present will be identified with 
more detailed analysis performed where needed. Since the carcino- 
genic level of the effluents is of major concern, an overall evaluatiod 
will be made using the.Ames mutagenicity test. The specific issue 
within the water quality subtechnology is the possible contaminant 
of the ground water from digestion of urban waste as the most 
important concern. Other specific issues include characterization of 
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aromatic and aliphatic hydrocarbons, major, minor and trace metals 
and pathogens. 
Keywords: solid wastes; municipal wastes; anaerobic digestion; meth- 
ane; biosynthesis; florida; environmental impacts; chemical effluents; 
water pollution; gr6und water; quantitative chemical analysis; patho- 
genesis; carcinogens; hydrocarbons; metals; bacteria; viruses. * + 

106726 Analysis of Products From the Combustion of Synfuels. 
Sharkey, A.G. (Pittsburgh Energy Technology Center, Pittsburgh, 
PA). Project number: 003213. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$75,000. 
Related energy source: Coal(100) R 'and D categories: Pollutant 
characterization and analysis. . 

The principal objective of the program is to eval"ate environ- 
mental factors associated with the combustion of synthetic fuels 
derived from coal. The approach consists of small scale combustion 
products of synthetic coal derived fuels. The combustion unit will 
process synthetic fuels at a rate of 5 to 30 gal/h. A coal derived 
boiler fuel will be combusted. Effluents from the combustion of the 
synthetic fuels will be characterized and monitored. The emissions 
from synthetic fuel combustion will be compared to the emissions 
produced from the normal combustion of No. 6 boiler fuel. 
Keywords: coal fines; coal liquids; solvent-refined coal; fuel oils; 
slurries; combustion products; environmental impacts; emission; 
monitoring; gaseous wastes; chemical properties; physical properties; 
biological effects. 

106727 Non-Nuclear Health protection. White, 0. (Brookhaven 
National Laboratory, Upton, NY, 11973). Project number: 003248. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$10,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This project involves the organization of an industrial hy- 
giene working group for the purpose of reviewing research needs in 
this area for coal conversion technology and the development of a 
series of recommendations for research support. As part of this 
effort, a symposium on coal conversion industrial hygiene research 
requirements will be conducted at BNL, November 1978. The final 
report with recommendations is expected by January 1, 1979. 
Keywords: coal gasification; coal I~quefaction; health hazards; indus- 
trial medicine; information needs; preventive medicine. 

106728 Exhaust Products from Alternate Fuels and Advanced 
Technology Engines. Horn, R. (Bartlesville Energy Technology 
Center, Bartlesville, OK). Project number: 003252. Supported by: 
Department of Energy,'Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$55,000. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The program would involve experiment with fuels and auto- 
motive engines as they are currently evolving in transition to more 
efficient fuels usage and utilization of alternative fuels. The objective 
is to generate, via experiment, information on the character and 
quantity of both regulated and non-regulated emissions from engines, 
fuels, and associated subsystems as technology and fuels usage 
evolve in response to energy-related objectives. The information 
would provide technical basis for judging and responding to the 
implications that fuels and engine technology development holds for 
automotive emissions; in parallel, the implications of emissions con- 
straints for the course of energy technology development. - 
Keywords: internal combustion engines; automotive fuels; exhaust 
gases; chemical composition; quantitative chemical analysis; combus- 
tion products. 

106729 Fractionation of Organic Samples from Hygas Pilot Plant. 
Cunningham, P. (Argonne National Laboratory, Argonne, IL). Proj- 
ect number: 003261. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE-$60,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

High Btu gasification of coal represents a rapidly developing 
technology whereby U.S. coal reserves may be converted into 
energy in an environmentally acceptable manner. Several pilot 
plants, using somewhat different processes for coal gasification, have 
operated for the last several years. Demonstration scale plants are 
currently in various stages of design. A need exists to show that 
these emerging coal gasification technologies present acceptable 
risks to ,the environment and human health. This program will 
:hemically 'characterize process streams from coal gasification pilot 
plants with the objective of identifying and quantitating the amounts 
of any toxic components. The program will interact in parallel with 
ANL activity 62200, RPIS No. 108, dealing with cell tester measure- 
ments. of toxicity and mutagenicity of coal gasification process 
streams. ANL 62200 will also measure cell tester system responses to 
chemical class fractions of the process streams produced by the 

characterization described herein. These cooperative ef- 
forts 'are designeds,torprovide a timely measure of toxicities of coal 
gasification. process streams, and to lead. to an identification of 
individual chemical compounds responsible for toxic effects. 
Keywords: hygas .process; process solutions; chemical efnuents; 
chemical compo$.tion; toxicity; pilot plants. 

106730 Develop On-Line Aerosol Sizing Mass Monitoring Instru- 
ment. Guthals, P. (Los Alamos Scientific Laboratory, Los Alamos, 
NM). Project number: 004069. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$100,000. 
Related energy source: Coal(100) R and D categ&ies: Pollutant 
measurements technology. 

The objective of the second year's work will be to repackage 
and harden the instrument for field use on mobile platforms. A probe 
for isokinetic air sampling from aircraft platforms to match aircraft 
velocities and instrument sampling velocities will be built. A data 
readoutC'and recording' system will be added to the instrument. 
Additional work on model verification will also be undertaken. The 
instrument will be used to measure the size distribution of aerosols in 
the respirable range in urban and power plant environments. The 
data will be used to aid in understanding the atmospheric chemical 
and physical processes which produce aerosols. The basic instrument 
has beensconstructed, tested in the laboratory, and successfully 
operated on a' few trial runs aboard manned balloons, aircraft, and 
automobile platforms. The instrument performance has been mod- 
eled so .that the observed data can-be interpreted more correctly 
when ambient operating pressures, temperatures, and sampling rates 
are different froni those used for laboratory bench calibration. Mass 
distributions are measured for ten aerosol -ballistic equivalent size 
ranges from 25 micrometer diameter. 
Keywords: aerosols;.on-line measurement systems; design; perform- 
ance; particle size;, fossil-fuel power plants; urban areas; aerial sur- 
veying; measuring Instruments. 

106731 ~eter"geneous Chemistry 61 Importance in Decisions Con- 
cerning Environmental Impact of Energy Product. Castleman. (Uni- 
versity of Colorado, Boulder, CO). Project number: 007251. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Health and Environniental Research. Funding: DOE-$94,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

Decisions concerning the siting, of both coal and oil fired 
power plants.require models which can be used in predicting the 
effects of pollutants on the environment, their impact on the health 
of individuals in surrounding communities, and their possible role in 
regional inadvertent pollutant interaction with, other atmospheric 
constituents as well as by the factors influencing their airborne 
lifetime. Since.these aspects are governed by the interconversion of 
the various chemical and physical states of the pollutants, the devel- .b 

opment of comprehensive realistic models requires a detailed under- 
standing of the homogeneous and heterogeneous reactions responsi- 
ble for their nature and behavior.' One of the least well understood 
aspects of t'ropospheric chemistry concerns mechanisms and rates of 
aerosol 'formation, and the role of particles in heterogeneous phe- 
nomena; this proposal ii directed to providing requisite data on these 
processes. Specifically,'the work proposed herein constitutes a three- 
year effort addressed, to: (1) association reactions of importance to 
troposptieric chemistry; (2) heteromolecular clustering of neutral 
species, 'theirgrowth and photochemical stability, and aerosol forma- 
tion; andP(3), investigation of the role of aerosol surfaces on the 
chemistry ,of ,pollutants emanating from coal and oil fired power 
plants. ' . * 

Keywords: fossil-fuel power plants; c o i ;  fuel oils; aerosols; chemis- 
try; troposphere; chemical reactions; photochemistry; agglomer- 
ation; surface properties; growth; air pollution. , 

106732 Standardization of Environmental Analysis Associated 
with Increased Energy Production.. Lafleur. (National Bureau of 
Standards, Gaithersburg, MD). Project number: 007254. Supported ' 
by: Department of'Energy, Washington, DC (USA). Office of 

' Health and Environmental Research. Funding: DOE-$109,000. 
Related energy Sourze:' Coal(5O); oil shale(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

- The objective of this program is to provide standard materials 
for use in quality assurance by DOE laboratories, BER contractors 
and others in order to increase the reliability and accuracy of 
analyses'of environmental samples. To do this, the National Bureau 
of Standards prepares: synthetic or surrogate standards, analyzes 
them and distributes them to approximately 12 laboratories for round 
robin testing. Results ,are compiled and discussed at twice-yearly 
meetings. T o  date, five surrogate materials have been issued plus a 
shale oil shale to be analyzed for five components. The FY 1979 
program will continue work on shale oil and initiate work in the coal 
conversion area. 
Keywords: environmental materials; quantitative chemical analysis; 
standards; comparative evaluations; shale oil; coordinated research 
programs. 
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106733 Proposal for Partial Support of the Subcommittee on the 
Geoehemieal Environment in Relation to He . l tb : and~ ,Di i e .  .Petrie, 
W. (National Academy of Sciences, Washington, DC):' Project 
number: 007411. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$17,000. 6 . ~  d *c  

Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The Subcommittee on the Geochemical Environment in Rela- 
tion to Health and Disease itself held no meetings during this period, 
but it sponsored a meeting on January 16, 1979, to discuss the status 
and national needs related to the health effects of asbestos and other 
fibrous materials. At that meeting, invited representatives. from gov- 
ernment agencies and industry-related associations met with subcom- 
mittee and staff members to discuss and determine consensus that a 
panel study is needed to define these hazardous materials and to 
identify and differentiate those aspects, such as size of fibers, that 
will help set up standards of risk. A brief prospectus was distributed 
to those present and others interested. Proposals were prepared and 
sent to USBM, USGS, DOE, NSF, and the Navy Department. 
Proposals to EPA and the health agencies are contemplated. The 
panel report, Geochemistry of Water in Relation to Cardiovascular 
Disease (POWC), the first of four from existing panels, was sent to 
the Office of Publications on January 26 and publication is expected 
in mid 1979. The PECH report, Trace Element Geochemistry of 
Coal Resource Development Related to Health, is undergoing inten: 
sive review and the resolution of minor problems. The report is now 
scheduled for publication late this summer. There was little progress 
on the POGU reports of the Panel on Aging and the Geochemical 
Environment and the Panel on Geochemical Environment-and Uro- 
lithiasis. 
Keywords: meetings; health hazards; asbestos;, particles; aerosols; 
particle size; card~ovascular diseases; epidemiology; coal industry; 
age groups. . . 

1 

106734 Oil Shale Data Planning Committee. Heistand, R. (Devel- 
opment Engineering, Inc., Rifle, CO). Project number: 007738. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Office of 
Health and Environmental Research. Funding:DOE-$15,000.: 
Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. - .  

Development Engineering, Inc. (DEI) has leased the facilities 
and is conducting mining and retorting activities at the U.S. 
government's Anvil Points oil shale research facilities neai Rifle, 
Colorado. Contractors for several U.S. government agencies have 
conducted various environmental, health, and safety programs at the 
Anvil Points site. DEI will compile the data from these programs 
and submit it to an oil shale planning committee organized'by the 
DOE Division of Biomedical and Environmental Research. DEI 
will also provide assistance to the committee in reviewing this data 
and developing iesearch activities at the Anvil Points site. DEI will 
prepare a final report containing a compilation and evaluation of the 
data base subject to the provisions of the An,vil Points lease agree- 
ment dated Aoril24. 1972. . , ~-~ ~ -~ - -  r .~~ - 
Keywords: oil shales; information systems; environmental impacts; 
health haiards; safety; information needs; anvil points research facili- 
ty. . . 
106735 Distribution of Marine Birds on the Mid-Atlantic U.S. 
Outer Continental Shelf. Powers, K.D. (Manomet Bird Observatory, 
Manomet, MA). Project number: 007740. Contract: 79-EW04706. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Health and Environmental Research. Funding:: DOE- 
$67,000. , . ., . 
Related energy source: oil and gas(100) R and,D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The objective of this project is to provide a quantitative 
statement of the distribution in time and space of seabirds in the 
northwest Atlantic, particularly in the Georges Bank area. Trained 
observers of opportunity and ships of opportunity are being em- 
ployed to achieve an extensive, low cost data set on these distribu- 
tions, which, when complete, will permit a direct assessment of large 
scale impacts due to oil exploration, extraction, and' transport. 
Twenty data sets were obtained in 1977 and more than ten, aspwell as 
two quarterly progress reports, are available for 1978. . . 
Keywords: birds; aquatic organisms; continent?! shelf;,atlantic ocean; 
population dynamics; petroleum. a 

:. ' , 
106736 Trace Metal Characterization and Speciation in Ceother- 
mal Effluent. Kowalski, B.R. (University of. Washington, Seattle, 
WA). Project number: 007952. Supported by: Department of Energy, 
Washington, DC (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$45,000. I, 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. , ,, : ,, .I.,: I 

This is a proposal to evaluate the potential impact of geother- 
mal power plants on ground water quality by studying the chemical 
forms and species of trace metals in geothermal brines. Speciation is 
an important factor in biological availability. New sample pretreat- 

ments, separating, and electrochemical techniques will be employed. 
Arrangements have been made for field studies in conjunction with 
the specific geothermal site studies. 
Keywords: geothermal fluids; environmental impacts; geothermal 
power plants; waste disposal; brines; chemical composition; trace 
amounts; metals; voltametry; absorption spectroscopy; water quality; 
chemical analysis; water pollution. 

106737 Myocardial Perfusion Scintigrapby Using a New Tech- 
nique, the Mesh Chamber. Osborne, L.S. (Massachusetts Institute of 
Technology, Cambridge, MA, 02139). Project number: 007953. Con- 
tract: 79-EV04969. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Health and Environmental Research. 
Funding: DOE412 1,000. 
Related energy source: nuclear fission(100) R and D categories:'~ol- 
lutant measurements technology. 

Myocardial perfusion scintigraphy using a new technique, the 
Mesh Chamber, is a nuclear medicine roposal to study myocardial 
perfusion scinti$raphy for detection o f  coronary heart disease. Os- 
borne has designed an improved positron emitting tracer with better 
sensitivity and spatial resolution than present detectors. This should 
allow better detection of localized tissue anemia and diagnosis of 
coronary artery disease at a lower radioactive dose to the patient. 
Keywords: myocardium; scintiscanning; perfused organs; nuclear 
medicine; cardiovascular diseases; tracer techniques; spatial resolu- 
tion; detection; anemias; diagnostic techniques; radiation doses. 

106738 Development of Laser-Excited Molecular Luminescence 
Spectrometric Methods for Polynuclear Aromatic Hydrocarbons; 
Winefordner, J.D. (University of Florida, Gainesville, FL, 32601). 
Project number: 007954. Contract: 79-EV06022. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: DOE-$69,000. . 
Related energy source: CoaI(100) R and D ,  categories: ,Pollutant 
measurements technology. 

This project proposes to develop analytical methods for po- 
lynuclear aromatic hydrocarbons by laser-excited molecular fluores- 
cence and phosphorescence spectroscopy. Several methods, includ- 
ing new fluorescence detectors for G C  and LC and room tempera- 
ture phosphorimetry will be studied, evaluated and tested on real 
environmental samples. Special instrumental techniques will be used 
to improve sensitivity and selectivity. 
Keywords: polycyclic aromatic hydrocarbons; spectroscopy; envi- 
ronmental materials; chemical analysis; luminescence. 

106739 Characteristics and Environmental Investigations of 
DOE's Anaerobic Digestion Facility. Sengupta, S. (University of 
Miami, Miami, FL). Project number: 007991. Contract: 79-EV10133. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$7,000. ' 

Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

Environmental and process analyses of DOE's anaerobic di- 
gestion facility at Pompano Beach will be conducted. Particular 
emphasis will be placed on the digestion process itself. Characteriza- 
tion and measurement of all inputs and outputs will be made in 
relation to process parameters. The primary areas of interest will be: 
input municipal waste and sludge, filtrate, filter cake, leachates and 
output gases. The thrust of the investigation will be directed toward 
evaluating the environmental and process characteristics of the 
anaerobic facility itself and not the front end processes and facilities 
such as trucks, shredders, classifiers, etc., the objective being evalua- 
tion of the process in terms of environmental viability. Since the 
emphasis of the study will be in relating effects of inputs and process 
parameters on output liquids, solids and gases, co-operation in ex- 
perimental protocol development and information exchange with 
Waste Management, Inc. engineers is imperative. The first phase of 
the project will include efforts in establishing channels of informa- 
tion exchange and co-operation. The efforts will be divided into five 
integrated parts, viz. solids and liquids, gas analysis and air quality, 
trace analysis and groundwater quality. Trace and ultratrace analysis 
for heavy metals and organics will be conductedby Ames Labora- 
tory, US DOE. All other components will be executed by the 
University of Miami team. The data from chemical analysis inputs 
and outputs will be used to obtain insights into the process chemistry 
and its sensitivity to input and operating variables. A feedback of 
information will allow optimization of the process. A three year 
study is proposed beginning September 1, 1977. Part of the first year 
will be used in obtaining baseline data, debugging of instrumentation 
and experimental protocol. Immediately after the plant starts oper- 
ation, the emphasis will shift to obtaining information directly relat- 
ing to the process, in order to identify environmental problems (if, 
any), possible methods of solution, and optimization of the process 
characteristics. 
Keywords: solid wastes; municipal wastes;'anaerobic digestion; envi- 
ronmental impacts; florida; methane; biosynthesis; chemical effluents; 
air quality; gas analysis; water quality;jground water; quantitative 
chemical analysis; trace amounts. . ?I ,  . 
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106740 Nature of Nitrogenous Pollutants of In Situ Oil Sbale 
Processes. Yen, T.F. (University of Southern California, Los Ange- 
les, CA). Project number: 007993. Contract: 79-EV10017.000. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$17,000. 
Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. 

This proposal addresses the toxic and carcinogenic nitrogen 
compounds formed in in-situ oil shale retorting. In laboratory stud- 
ies, nitrogen compounds will be separated, characterized and identi- 
fied, interactionsand transport will be studied, and the implications 
of long term storage in burned retorts will be evaluated. 
Keywords: oil shales; in-situ retorting; nitrogen compounds; toxicity; 
carcinogens; environmental transport; chemical composition; shale 
oil; waste storage; chemical reaction yield; shale oil. 

106741 Report on Research Program Under Manhattan District. 
Friedell. (Case Western Reserve University, Cleveland, OH). Project 
number: 007994. Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$ 15.000. - -- .-. 
Related ene& source: nuclear fission(100) R a"d D categories: Pol- 
lutant characterization and analysis. 

The study consists of a one-year project to compile a techni- 
cal history of biological and medical research activities conducted in 
the 1941 to 1950 era under the Manhattan District up to the 
establishment of the Atomic Energy Commission, Division of Biol- 
ogy Medicine. Much of themresearch was conducted under Security 
Regulations, but most of the documentation has been declassified but 
never compiled as a useful report. The project includes compilation 
and publication of information after reviews by peer reviewers and 
DOE staff. 
Keywords: biological radiation effects; reviews; nuclear medicine; 
data compilation; data analysis; research programs; ionizing radi- 
ations. 

106742 Analytical Applications of Resonance Ionization Spectros- 
copy. Hurst, G.S. (Oak Ridge National Laboratory, Oak Ridge, TN, 
37830). Project number: 002391. Supported by: Department of 
Energy, Washington, DC (USA). Office of Health and Environmen- 
tal Research. Funding: DOE-$90,000. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Pollutant measurements technology. 

Resonance ionization spectroscopy is the name that has been 
given to a newly discovered and unique technique which we believe 
holds vast promise in the area of analytical spectroscopy. The 
technique is based upon the use of precisely tuned energy sources 
(primarily lasers) to -excite gaseous atoms or molecules into ionic 
states wherein their detection is possible by charge-counting meth- 
ods. The excitation is a multistep photoionization process providing 
extreme specificity in the measurement. The RIS technique itself is 
characterized by extreme sensitivity. We have demonstrated. the 
detection of single Cs atoms by RIS. This technique was conceived 
and has been verified experimentally as part of our program in 
activity No. RT 04 02, which is directed at the fundamental interac- 
tion of charged particles with matter. We anticipate that the work 
will continue. The project suggested herein will focus on the utility 
of RIS for chemical analysis, seeking to develop and expand upon 
the fundamental and experimental work that has already been done 
and to provide the experimental basis for designing and constructing 
RIS instrumentation. Resonance ionization spectroscopy will be 
studied and developed as a means for detecting a variety of atoms at 
the few or single atom level. The technique will then be developed 
and applied to measurement problems for which existing technology 
is inferior or does not presently exist. The applicability of the RIS 
technique to the detcction and dctermination of sodium or litliiull~ in 
inert gas will be evaluated. These applications are ideal for initial 
investigations and the analytical methods when developed can be 
applied to LMFBR-and CTR environmental monitoring. Since RIS, 
as presently conceived, is best applied to atoms in the vapor state, 
we also plan to investigate the chemical dissociation of vapors 
followed by an RIS determination of the atomic species that are 
formed from dissociation. We fully expect that numerous other 
unique applications of RIS will emerge as the proposed research 
progresses. 
Keywords: laser ,spectroscopy; chemical analysis; sodium; lithium. 

106743 Transport of Toxic Elements. Coleman. (University of 
Rochester, Rochester, NY). Project number: 002900. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$90,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

The toxic metals released by coal usage are expected to reach 
humans in food as well as in airborne forms. We have been engaged 
in research on the absorption of an essential heavy metal, calcium, by 
the intestine and have developed methods and techniques which 
permit us to analyze the operations of the individual intestinal cells 
involved in the absorptive process. Our major goal is to elucidate the 

pathways followed by this essential divalent metallic ion, during the 
normal absorption~,process, and to elucidate the mechanisms which 
control the absorpt~on process. We propose to extend this work to 
examine the effects of toxic metals released by coal usage on the 
normal structures and function of intestine. We intend to elucidate 
the pathways by which these toxic elements pass the epithelial 
barrier of theintestine and to determine whether the intestine plays a 
role in the excretion of these materials. 
Keywords: coal; combustion; health hazards; fossil-fuel power plants; 
metals; intestinal absorption; calcium; cations; metabolism; excretion; 
environmental .transport. 

106744 Evaluation of the Tumorigenic Enhancing Potential in 
Liver of Polycyclic Aromatic Hydrocarbons. Peiaino, C. (Argonne 
National Laboratory, 9700 South Cass Avenue, Argonne, IL, 
60439). Project number: 004011. Contract: W-31-109-ENG-38. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$84,000. 
Related energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

Studies in this laboratory have shown that dietary phenobar- 
bital enhancers hepatic tumorigenesis in rats previously fed 2-acety- 
laminofluorene (AAF). This sequential treatment procedure has 
proven useful for examining the ability of a variety of agents to act 
as tumorigenic enhances in liver. The present study is designed to 
examini the possibility that this procedure might be useful as a 
means of screening energy-related pollutants (namely, polycyclic 
hydrocarbons) for such enhancing activity. The hydrocarbon chosen 
for the jnitial study. is benz(a)anthracene, a compound with little or 
no intrinsic tumorigenic activity. Preliminary experiments showed 
that benz(a)anthracene resembles phenobarbital in its stimulatory 
effect on liver DNA synthesis and liver growth. When 
benz(a)anthracene was fed at a dietary concentration of 0.02%, 
following AAF feeding, no tumorigenic enhancement was observed. 
Subsequent experiments will involve the feeding of higher levels of 
benz(a)anthracene so that the enhancing ability of the hydrocarbon 
can be unequivocably evaluated. 
Keywords: liver; metabolism; polycyclic aromatic hydrocarbons; tox- 
icity; phenobarbital; carcinogenesis; benzanthracene; synergism; rats. 

106745 Microdosimetry. Hayes, T.L. (University of California, 
Lawrence Berkeley Lab., 108 Donner Lab., Berkeley, CA, 94720). 
Project 'number: 004030. Contract: W-7405-ENG-48. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$90,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

Analysis of individual single pollutant particles found in asso- 
ciation with biological surfaces (lung tissue and leaf surfaces) is 
carried.out by rapid characteristic x-ray analysis in the scanning 
electron microscope. The individual particle data is essential if single 
cell exposure to foreign elements is to be estimated. Exposure of 
single cells, in turn, is ,of concern with. respect to long term effects 
such as carcinogenesis where the initiating event may involve only a 
single cell. Automated.procedures for the rapid mapping and semi- 
quantitative analysis of single particles have been designed and the 
application of this system to tke study of the interaction between fly 
ash particles (coal effluents) and the lung macrophage cell is being 
investigated. Measurement of matrix element and minor element 
concentrations in single particles, both on collection substrates and 
within the cell, has been demonstrated. The very large variation 
among individual particles with respect to the concentration of 
certain chemical elements means that the use of average concentra- 
tions as determined by multi-particle techniques does not yield an 
accurate estimate of the possible individual cell exposure. A very 
rapid mapping and analysis system is essential if a statistically signifi- 
cant number of single particles and single cell interactions is to be 
studied. . 
Keywords: microdosimetry; carcinogenesis; fly ash; aerosols; parti- 
cles; coal; lungs; macrophages; biological effects; lungs; leaves; 
metals. i 

. , 
106746: . ~el lu lar ,  ~ i t agenes i s  and Carcinogenesis. Bartholomew, 
J.C.. (~awrence  Berkeley Lab., Laboratory of Chemical Biodyna- 
mics, Berkeley, CA, 94720). Project number: 004034. Contract: W- 
7405-ENG-48..Supported by: Department of Energy, Washington, 
DC (USA). Office of Health and Environmental Research. Funding: 
DOE-$4 10,000. 
Related ,energy source: CoaI(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

We propose to learn how chemicals cause mutation and what 
role this process has in the neoplastic transformation of mammalian 
cells. Our approach is primarily to understand how chemical muta- 
gens interact with DNA and chromatin. These studies include a 
determination of the structure of the complex between the mutagen 
and DNA. In particular, what effect does a mutagen have on the 
structure of DNA. How does a cell respond to the mutagen, and 
what role does the cell's metabolic system play in the interaction of 
the chemical with DNA. These studies will be carried out in model 
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systems, bacteria, and highly differentiated mammalian cells growing 
in culture.This project will characterizx the present known muta- 
gens. It should lead to predictions of the types of chemical structures 
which are the most dangerous mutagens. Our work has already 
suggested a number of assays for the detection of chemical carcino- 
gens and it may allow development of compounds which can 

revent mutations and inhibit chemical carcinogenesis. k eywords: mutagenesis; carcinogenesis; animal cells; biological 
models; dna; chromatin; bacteria; mutagen screening; optimization. 

106747 Optimize Filters and Stack Probe for Source Sampling. 
Tillery, M.I. (Los Alamos Scientific Laboratory, P.O. Box 1663, Los 
Alamos, NM, 87545). Project number: 004068. Contract: 78-BCG-3. 
Supported by: Environmental Protection Agency, Washington, D C  
(USA). Funding: EPA-$70,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The objective is to design, fabricate and demonstrate a proto- 
type particulate stack sampler which eliminates problem areas noted 
in EPA Method 5 (Manual Stack Sampling Method for Particulates). 
Features of the new design include higher sampling flow, lower 
weight in major components, built-in computing capability, automat- 
ic control of probe and filter heaters, single-point particle size 
separation in the nozzle, and stainless steel surfaces in contact with 
the sampling stream. Single-point particle size separation by vari- 
able-slit, virtual impactor within the nozzle is being characterized by 
aerosol studies under simulated stack conditions. Continuously-read- 
ing flow, pressure, temperature and moisture transducers permit 
periodic calculation and display of isokinetic factor and other impor- 
tant variables by a microcomputer/microprocessor system. Accura- 
cy and ease of use will be demonstrated by laboratory and field 
demonstrations. 
Keywords: aerosols; sampling; flue gas; air samplers; performance 
testing; power plants. 

106748 Rapid Assays for Carcinogenic By-Products. Tennant, 
R.W. (Oak Ridge National Lab., Biology Division, P.O. Box Y, Oak 
Ridge, TN, 37830). Project number: 004086. Contract: W-7405-ENG- 
26. Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$130,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

This project is directed at the development and evaluation of 
a mammalian cell system for the identification of potential carcino- 
gens, and as a model system for study of the mechanism of chemical 
and radiation-induced tumorigenesis. A reproducible, quantitative 
focus assay for transformation of freshly isolated diploid Syrian 
hamster embryo cells by chemical carcinogens is the current objec- 
tive. This method offers a direct estimate of carcinogenic potential in 
mammalian cells, and results can be verified by conventional tumor 
transplantation techniques. Various parameters of this assay method 
have been defined but the sensitivity of the method must be subject 
to stringent and exhaustive tests. This method will also be applied to 
an analysis of factors which influence the progression from the 
induced (premalignant) to the transformed state. 
Keywords: carcinogens; hamsters; embryos; cell cultures; bioassay; 
response modifying factors; biological models; identification systems. 

106749 Use of Selected Teratogenic Test Systems to Identify 
Hazardous Agents Associated with Nonnuclear Energy Technology. 
Russell, L.B. (Oak Ridge National Laboratory, Biology Division, 
P.O. Box Y, Oak Ridge, TN, 37830). Project number: 004090. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Health and Environmental Re- 
search. Funding: DOE-$55,000. 
Related energy source: Coal(80); nuclear fission(20) R and D catego- 
ries: Biological effects of pollutants in experimental systems. 

This project is designed to develop and use sensitive methods 
for detecting the effects of environmental teratogens in vivo in the 
mouse. Among chemicals to be tested, emphasis will be given to 
those related to coal-conversion and utilization technologies. By 
drawing on our earlier experience in radiation teratogenesis with 
regard to critical periods, and by utilizing a genetic strain of mice 
that is developmentally labile during certain of these periods, we are 
perfecting methodology for detecting small teratogenic effects in- 
duced during organogenesis. In addition, we are checking for terato- 
genic effects during the early period of totipotency, using survival as 
an indicator. Besides working on systems development, we have to 
date obtained results with one type compound of importance to coal- 
related technology, benzo(a)pyrene. We expect to identify other 
coal-related compounds that are teratogenic and to explore dose- 
effect relationships. 
Keywords: coal; pollution; mice; teratogenesis; ontogenesis; dose- 
response relationships; benzopyrene; in vivo. 

106750 Alveolar Clearance of Inhaled Metal Oxides. Sanders, 
C.L. (Battelle Pacific Northwest Labs., P.O. Box 999, Richland, 
WA, 99352). Project number: 004110. Contract: EY-76-C-06-1830. 

Supported by: Department of Energy, Washington, DC (USA). 
Office of Health and Environmental Research. Funding: DOE- 
$80,000. 
Related energy source: Coal(70); oil and gas(30) R and D categories: 
Biological effects of pollutants in experimental systems. 

Combustion of fossil fuels leads to atmospheric emission of a 
number of toxic trace metals, predominately in their oxide form. The 
purpose of this study is to examine both the acute and chronic 
toxicity of inhaled metal oxides in rodents. These studies will pro- 
vide baseline data on metal oxide toxicity which will aid in the 
assessment of potential biomedical impact of the trace metal constitu- 
ents of fossil fuel effluents such as fly ash. . 
Keywords: fossil-fuel power plants; chemical effluents; aerosols; lead 
oxides; mercury oxides; cadmium oxides; metals; inhalation; rodents; 
biological effects; toxicity; nickel oxides; carcinogenesis; fly ash; risk 
assessment; synergism; lungs; pathological changes; metabolism; 
acute exposure; lung clearance. 

106751 Terrestrial Effects of Oil Shale Development. Wildung, 
R.E. (Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: 001264. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Office of Health 
and Environmental Research. Funding: DOE-$357,000. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

An interdisciplinary research approach taking unique advan- 
tage of PNL capabilities in petroleum chemistry, soil science, micro- 
biology, and plant ecology is presently being applied to the study of 
the behavior and bioavailability of pollutants resulting from ground 
disposal of oil shale wastes. The principal objectives of this program 
are to: (1) develop a basic knowledge of important processes influ- 
encing the form, mobility, chemical and microbiological solubility 
and plant availability and toxicity of trace metals and organic 
residuals in retort waters and spent shales; (2) model the chemical 
reactions and transport of these materials through spent shale and 
soils; and (3) develop a rational basis for selection and subsequent 
laboratory and field testing of proper soil conditioners, irrigation 
waters, and native or agricultural plant species to result in perma- 
nent, safe, restoration of shale lands. 
Keywords. spent shales; ground release; waste disposal; mobility; 
solubility; biochemistry; soils; chemical reactions; diffusion; land 
pollution; trace amounts; metals; waste water; land reclamation; 
organic compounds. 

106752 Application of Holography to Aerosol Investigations. Hil- 
debrand, B.P. (Battelle Pacific Northwest Labs., P.O. Box 999, 
Richland, WA, 99352). Project number: 004121. Contract: EY-76-C- 
06-1830. Supported by: Department of Energy, Washington, DC 
(USA). Office of Health and Environmental Research. Funding: 
DOE-$55,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

This research project is aimed at investigating the usefulness 
of holographic methods to determine size, shape, distribution, com- 
position and velocity of aerosols and particles contributing to pollu- 
tion. These studies include a search for specific applications, design 
and fabrication of lightweight holocameras, and methods for auto- 
matic analysis of the hologram image. The goal for the proposed 
research is scientific instrumentation capable of quantifying the 
physical properties of particulates emitted by various sources. This 
would aid in the design of filter, scavenging systems and precipita- 
tors. The same instrumentation could provide other information such 
as deposition and re-entrainment rates of particles onto various 
surface (natural or artificial) ground cover, for example. Additional 
uses for such instrumentation might be for calibration of aerosol 
generators used for performing biological experiments determining 
the toxicity, of various pollutants. In many cases only indirect 
knowledge of the aerosol is available; size, shape and three-dimen- 
sional distribution is not well characterized. Since these physical 
properties have a bearing on toxicity, it is important to have a more 
precise determination of them. 
Keywords: aerosols; holography; particles; air pollution; performance 
testing; toxicity. 

106753 Laser Pumped Luminescence and Microwave Resonance 
(LPLMR) Spectroscopy and Absolute Mass Calibrations. Small, G.J. 
(Ames Laboratory, Ames, IA). Project number: 004137. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Health and Environmental Research. Funding: DOE-$70,000. .. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The broad objectives of this study are to develop the basic 
science, the investigative methods and the hardware so that the 
demanding analytical requirements associated with the characteriza- 
tion of organic and inorganic pollutants in effluents from energy 
generating sources can be met in a viable practical manner. Particu- 
lar emphasis is devoted to the development of multipollutant analyt: 
ical concepts and on the determination of ultratrace pollutants. 
Special attention is being placed on those inorganic and organic 
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pollutants which are or may be emitted from fossil-fueled energy 
sources and from coal liquefaction and gasification plants. Many of 
these pollutants are certainly health hazards, and some already 
identified are proven carcinogens. Two projects are supported: (1) 
laser pumped luminescence spectroscopy; and (2) absolute mass 
calibration of air particulate filters. 
Keywords: laser spectroscopy; luminescence; microwave spectra; 
quantitative chemical analysis; air pollution; mass spectra; aerosols; 
particles; coal gasification plants; coal liquefaction plants; trace 
amounts; calibration; chemical effluents; multi-element analysis; mass 
Spectroscopy. 

106754 EPA, Beta Gauge and X-Ray Fluorescence Analysis. Jak- 
levic, J.M.; Goulding, F.S. (Lawrence Berkeley Laboratory, No. 1 
Cyclotron Road, Building 70A, Room 2205, Berkeley, CA, 94720). 
Project number: 004036. Contract: 78 BCG. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Health and 
Environmental Research. Funding: EPA-$140,000. 
Related energy source: Coal(60); nuclear fission(20); conservation(20) 
R and D categories: Pollutant measurements technoloev. 

The program involves the design and conGiuction of ad- 
vanced x-ray instrumentation for air particulate analysis. Included 
are both energy dispersive and wavelength dispersive spectrometers 
and associated air sampling equipment. A beta-gauge mass monitor 
has also been developed and is undergoing continuing improvement. 
Our objective is to improve the existing design of the pulsed x-ray 
spectrometer. Included are higher counting rates, better energy 
resolution and improved mechanical design. Further developmental 
work on optimum excitation methods will be performed and imple- 
mented in the improved spectrometer design. 
Keywords: x-ray fluorescence analysis; aerosols; particles; air sam- 
plers; x-ray spectrometers; design; air pollution monitors. 

108000 Inventory of Federal Energy-Related Environment and 
Safety Research. Shriner, C.R. (Science Applications, Inc., 800 Oak 
Ridge Turnpike, Oak Ridge, TN, 37830). Project number: 003434. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Program Coordinator. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The Oak Ridge, Tennessee, office of Science Applications, 
Inc. (SAI) will provide work coordination and ensurance of overall 
performance for the Department of Energy's Inventory of Federal 
Energy-Related Environment and Safety Research project. This 
effort will include as a minimum: (1) collection of data tlirough 
questionnaire dissemination to federal agencies and follow-up tele- 
phone contact to ensure response within a predetermined time 
schedule; (2) quality control and validation of all questionnaire data; 
(3) coordination of the data entry and keywording to be performed 
by DOE'S Technical Information Center (TIC), Oak Ridge, Tennes- 
see; (4) coordination of machine readable data collection from feder- 
al agencies, and provision of ritl~rr. hard copy or magnetic tapes of 
the data to TIC for merging with data keyed from questionnaires; (5) 
loading of the final Federal Inventory Data Base o ~ ~ t o  the SAI 
System 1022 Data Base Management System for on-line searching 
by DOE and approved DOE users (deliverable 45 days after receipt 
of final magnetic tape of the data from TIC); (6) provision to DOE 
of one camera-ready copy of Executive Summary, Interactive User's 
Guide, and Funding Summary Tables (deliverable 45 days after 
receipt of final magnetic tape of the data from TIC); (7) coordination 
with TIC in providing the format for the project listings and project 
indices; and (8) provision of response service (searches and reports) 
from the data base on request from DOE, and coordination of two 
workshops for users of the inventory. 
Keywords: data curr~pilation; management; environment; rcscarch 
programs; information systems. 

108001 Modular Exhibits. Content, R. (Oak Ridge Associated 
Universities, Inc., Oak Ridge, TN, 37830). Project number: 004154. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Program Coordination. Funding: DOE. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Pollutant measurements technology. 

This task provides for the operation and maintenance of four 
units of The Energy and The Environment Modular Exhibit. The 
Energy and The Environment is a 3' x 3', freestanding unstaffed 
exhibit. It provides information on some studies being done on the 
types, amounts, and hazard potentials of the possible pollutants from 
energy sources, such as nuclear and fossil fuels. Methods being 
developed to remove or neutralize any possible harmful effects of 
these pollutants are also outlined through color graphics and copy. 
The objective of the exhibit is to inform the American public of 
measures being undertaken to keep energy sources safe and environ- 
mentally acceptable. In operating the units, ORAU will schedule, 
promote, transport, show, maintain and report on twenty showings 
for each exhibit. The exhibit is suitable for a variety of sites, 
including shopping malls, fairs, conventions, expositions, and other 
locations where large numbers of people gather. 

Keywords: exhibits; public relations; energy; environment; informa- 
tion; health hazards; environmental impacts; pollution; pollution 
control. 

108002 Film on Land Reclamation. (Argonne National Lab., Ar- 
gonne, IL). Project number: 003477. Supported by: Department of 
Energy, Washington, DC (USA). Office of Program Coordination. 
Funding: DOE. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

This 15-minute film tells the story of the Macoupin County 
research project. The movie describes how this research activity IS 
attacking environmental problems related to coal development. 
Funding is being provided to cover the cost of developing an 
announcement of this film's availability and to produce additional 
copies of the film. This will allow distribution of the film to 
universities, high schools, and citizens groups. 
Keywords: land reclamation; coal mining; photographic films; envi- 
ronmental effects. 

108003 Americans for Indian Opportunity. (Dept. of Health, Edu- 
cation, and Welfare, Washington, DC). Project number: 008230. 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Program Coordination. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The work to be accomplished will focus on increasing the 
awareness mental health impact of development activities and of the 
need for planning for environmental and health protection. The 
project will assess the environmental and safety issues associated 
with the development of Indian lands. It will also assess the roles and 
responsibilities of different government agencies concerned with 
various aspects of environmental protection and individual safety. 
Finally, it will develop alternative models/strategies for environ- 
mental protection for use by various land-based Indian communities. 
Keywords: american indians; indian reservations; energy source de- 
velopment; environmental effects; health hazards; social impact; 
safety; national organizations; land use. 

110000 Cupola Furnace Modification. Alan. (Pennsylvada State 
Univ., 207 Hammond Bldg., University Park, PA, 16802). Project 
number: 11. Contract: AS02-76CS40028. Supported by: Department 
of Energy, Washington, DC (USA). Assistant Secretary for Conser- 
vation and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

The purpose of this project is to use a pilot-scale cupola to 
develop an air injection system located above the tuyere line (hot air 
inlets) and below the top of the stock to: ignite off-gases to combust 
CO (carbon monoxide) to C 0 2  (carbon dioxide); absorb the heat of 
combustion in the stock; and to apply the system to three commer- 
cial size cupolas ranging from 42 inches to 96 inches in diameter. 
R ~ S I J ~ ~ S  to date indicate that air injection will control CO evolution 
to 0.6% or less. This system will essentially eliminate the need for 
natural gas burners to combust CO external to the cupola. The 
projected decrease in coke consumption has not yet been deter-' 
mined. This project will help cupola foundries to meet EPA regula- 
tions on CO evolution (must be less than 4%) and to conserve 
foundry grade coke. 
Keywords: foundries; carbon monoxide; carbon dioxide; air pollution 
abatement; energy conservation; metal industry; pollution control 
equipment. 

110001 Coal Fired Aluminum Remelt. West, C.E. (Aluminum Co. 
of America, Alcoa Center, PA, 15069). Project number: 42. Contract: 
EM-78-C-01-4203. Supported by: Department of Energy, Washing- 
ton, DC (USA). Assistant Secretary for Conservation and Solar 
Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

The objective of this program is to utilize coal to replace oil 
and natural gas as a fuel for direct firing in aluminum melting 
furnaces. The crucial step is the development of a slagging combus- 
tor with a desulfurizing additive as an environmental control tech- 
nique. Aluminum ingots, plant scrap, and old scrap are remelted and 
alloyed in the preparation of products, and over I5 million barrels of 
oil and natural gas equivalent are used in this process. Experimental 
evidence indicates that normal oxide formation atop the melt will 
render coal ash harmless to the product leaving desulfurization and 
slagging as the major technical hindrances. This project was initiated 
in FY 78 by ALCOA and development and test of the slagging 
combustor is expected to be completed in the third quarter of FY 80. 
A retrofit operational setup will then be initiated with completion 
scheduled for mid-FY 81. This unit will then be operated on a semi- 
commercial basis until the first quarter of FY 83. 
Keywords: aluminium; melting; metal industry; fuel substitution; coal; 
combustors; recycling; desulfurization; performance testing. 



110002 Accelerated Implementation of Fuel Efficient Forge Fur- 
naces. Bjerklie, J. (Hague International, Inc., 3 Adams St., South 
Portland, ME, 04106). Project number: 50. Contract: PRO1- 
80CS40335. Supported by: Department of Energy, Washington, D C  
(USA). Assistant Secretary for Conservatio; and Solar Energy. 
Funding: DOE. 
Related energy source: conservation(100) R  and,^ cat6gories: Pollut- 
ant measurements technology. 

DOE has funded Hague ~nternational,'~nc., to develop and 
demonstrate an improved steel forge furnace, .including a novel 
recuperator and burners, slot closure doors, ,etc. The present con- 
tract is for acceleration of the implementation of this technology by 
documenting performance and savings in a number of industrial 
applications. Environmental questions have been dealt with by stud- 
ies conducted both by DOE Ames Laboratory and by an industrial 
laboratory chosen by ORNL in consultation with EPA. Typical fuel 
savings for this system are in the range of 50%. Savings are usually 
in distillate oils. 
Keywords: furnaces; design; performance; efficiency; energy conser- 
vation; implementation; fuel oils; coal; mixtures; fuel slurries. 

110003 Direct Reduction of Aluminum. Bruno, M. (Aluminum 
Co. of America, New Kensington, PA). Project number: 81. Con- 
tract: EC-77-C-01-5089. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Assistant Secretary for Conservation and Solar 
Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

The objective of this program is to demonstrate the technical 
feasibilitv of a oilot scale direct reduction Drocess for ~roducine  
aluminum and duminum-silicon alloys. The brocess inclides thre;! 
major tasks: reduction to produce impure alloys, alloy purification, 
and purification to commercial grade aluminum. The process is 
designed to replace electrolytic reduction which currently consumes 
approximately 5% of the nation's electric power. Based upon coke 
for reactor heating and reduction, the process is also being designed 
to reduce energy requirements per pound of metal by approximately 
50% and to use domestic ores in large proportion. The intention is to 
enable aluminum production in a manner similar to blast furnace 
production of iron. This project was initiated in FY 77 by ALCOA 
and efforts to date have been restricted to laboratory activities. A 
go/no-go decision is scheduled to be made in the first quarter of FY 
80 with regard to experimentation in a pilot scale facility. 
Keywords: aluminium; aluminium alloys; reduction; production; 
coke; energy conservation; metal industry. 

110004 Evaluation and Demonstration of a Diesel Cogeneration 
System in the Chemical Industry. Nydick, S. (Thermo Electron 
Corp., 101 1st Ave., Waltham, MA, 02154). Project number: 272. 
Contract: FC01-79CS40279. Supported by: Department of Energy, 
Washington, D C  (USA). Assistant Secretary for Conservation and 
Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

The contractor, along with the subcontractors, have the 
readily available technology to provide an industrial demonstration 
of a slow-speed, two stroke diesel cogeneration system, in a size 
range and in an application that will clearly establish the capabilities 
of such a system in the United States. A demonstration plant will be 
constructed and operated to this end. 
Keywords: diesel engines; demonstration programs; electric gener- 
ators; co-generation; feasibility studies; therm?l power plants. 

110005 Cogeneration at Riegel Textile .Corporation at Ware 
Shoals, SC. Meyer, T .  (Riegel Textile Corp., Southern Executive 
Office, Ware Shoals, SC, 29692): Project number: 271. Contract: 
FC01-79CS40278. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Assistant Secretary for Conservation and Solar 
Energy. Funding: DOE. 
Related energy source: conservation(100) R ahd D categories: Pollut- 
ant measurements technology. 

The objective of this project is to demonstrate commercially 
a coal-fired steam topping cycle cogeneration system in the textile 
industry. A pulverized coal-fired, high-pressure boiler coupled to a 
non-condensing turbine generator will be installed at Riegel Textile's 
weaving, dyeing, and finishing plant. The system will produce 3.5 
MW(e) and 250,000 Ib/h steam. There is no utility interface. This is a 
new project. Potential national energy savings resulting from suc- 
cessful demonstration have been estimated at about 0.15 Q per year. 
Keywords: co-generation; textile industry: topping cycles; commer- 
cialization; fossil-fuel power plants; feasibility,studies. ; 
110006 Evaluation of the use-of Granulated Blast Furnace Slag 
and Fly Ash in Blended Cement. Clifton, J.R. (National Bureau of 
Standards, Washington, DC, 20234). Project number: 19. Contract: 
EA-77-A-01-6010. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Assistant Secretary for Conservation and Solar 
Energy. Funding: DOE. 

Related energy source: conservafion(100) R and D categories: Pollut- 
ant measurements technolo y 

The objective of t i i s  program is to facilitate the use of 

f ranulated blast furnace slag and coal fly ash as partial replacements 
or Portland cement. In other countries extensive use of slag and fly 

ash saves significant amounts of energy. This project involves labo- 
ratory testing to bolster efforts of the American Society for Testing 
Materials and other standards and specifying organizations to facili- 
tate greater use of slag and fly ash. Full use of slag and fly ash in 
blended cement could save 0.3 Q per year by the year 2000. 
Keywords: blast furnaces; slags; fly ash; cements; materials testing; 
uses; waste disposal. 

110007 Demonstration of Arc-Coal Reactor System for Conversion 
of Coal to Acetylene. Wragg, J.G. (Avco Corp., 201 Lowell St., 
Wilmington, MA, 01887). Project number: 82. Contract: EM-78-C- 
02-4507. Supported by: Department of Energy, Washington, D C  
(USA). Assistant, Secretary for Conservation and Solar Energy. 
Funding: DOE. 
Related energy sourse: Coal(100) R and D categories: Pollutant 
measurements technoloay. 

The object of t h x  project is to demonstrate, on a commercial 
scale, a process for converting coal to acetylene as a basic chemical. 
A 200 kW arc-coal reactor pilot facility is being operated under test 
conditions to determine the feasibility of larger units. The new 
process could save petroleum and gas now used in acetylene produc- 
tion. If the process were commercially implemented, a 1.0 to 1.5 Q 
per year reduction of natural gas/crude oil use would result. 
Keywords: coal gasification; acetylene; pilot plants; production; syn- 
thesis; arc coal process. 

110008 Demonstration of Polypropylene Waste to Fuel Oil Con- 
version Technology. Amato, A. (Novamont Corp., 1114 Avenue of 
the Americas, New York, NY, 10036). Project number: 258. Con- 
tract: AC02-79. Supported by: Department of Energy, Washington, 
D C  (USA). Assistant Secretary for Conservation and Solar Energy. 
Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objective is to demonstrate commercially a process for 
the conversion of atactic polypropylene, a waste product in the 
manufacture of polypropylene, to fuel oil. A commercial scale pilot 
plant constructed by Procedyne Corporation will be used in long 
term tests at the Novamont polypropylene plant. Conversion of 
atactic polypropylene to fuel oil could save about 0.6 million barrels 
of fuel oil (net) per year. 
Keywords: polypropylene; manufacturing; waste product utilization; 
demonstration programs; fuel oils. 

110009 Demonstration of RDF Co-Firing in a Cement Kiln. Jones, 
J.R. (Environmental Equipment Corp., 600 Fammin Bldg., Houston, 
TX, 77025). Project number: 148. Contract: EV-76-C-05-5 150. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Assistant 
Secretary for Conservation and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objective of this project is to demonstrate the full com- 
mercial potential of using R D F  (refuse-derived fuel) for co-firing in 
energy-intensive cement kilns. Cement clinker produced in a full- 
scale, plant using R D F  has been tested with positive results by a 
leading cement laboratory. Extension from this short-term, batch 
operation to continuous-running plant testing will establish the oper- 
ating characteristics needed for final commercialization in the indus- 
try. It is estimated that implementation of R D F  co-firing in cement 
kilns could save the energy equivalent of 8 million barrels of oil 
annually. 
Keywords: refuse derived fuels; combustion; cements; manufacturing; 
kilns; fuel substitution; waste product utilization; demonstration pro- 
grams; commercialization. 

110010 Waste Oil Recycling. Thompson, C.J. (Bartlesville 
Energy Technology Center, Bartlcsville, OK). Project number: 180. 
Contract: 39-79CS40246. Supported by: Department of Energy, 
Washington, D C  (USA). Assistant Secretary for Conservation and 
Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

This project is directed toward the comme'rcial demonstration 
and implementation of a new process for the recovery of used 
automotive lubricating oil. The conventional acid/clay re-refining 
process has become environmentally unacceptable, sharply curtail- 
ing the amount of used oil which can be re-refined. Laboratory tests 
have indicated the technical feasibility of the new two-stage distilla- 
tion, solvent precipitation process. In this process, all distillate and 
precipitate fractions of the waste oil are potentially recovered as 
useful products. Each year, about 650 million gallons of used auto- 
motive lube oil are disposed. If the planned commercial-scale dem- 
onstration succeeds in fully implementing the used oil recovery 
process, approximately 14 million barrels of oil equivalent per year 
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could be saved. This project was initiated in FY 78 and is being 
conducted by the Bartlesville Energy Research Center. Major miles- 
tones in FY 80 are design completion and selection of a re-refining 
plant site. Facility construction is expected to begin in the late 
slimmer of FY 81 with plant startup approximately one year later. 
Commercial operation is scheduled to commence in the second 
quarter of FY 83. 
Keywords: waste oils; recycling; refining; demonstration programs; 
bartlesville energy technology center; waste product utilization; 
lubricating oils; recovery. 

11001 1 New Fertilizer Process: Granulated Ammonia. Achorn, F. 
(TVA, National Fertilizer Development Center, Muscle Shoals, AL, 
35660). Project number: 12. Contract: EX-76-A-31-1018. Supported 
by: Department of Energy, Washington, D C  (USA). Assistant Secre- 
tary for Conservation and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The Tennessee Valley Authority, National Fertilizer Detel- 
opment Center, is investigating processes for conserving energy in 
the production of fertilizers in ammoniation-gradation plants un'der 
an Interagency Agreement initiated in FY 76. This four-year project 
will develop new formulations which reduce moisture added in the 
granulation process and utilize chemical then heat-of-reaction gener- 
ated by combinations of ammonia and phosphoric acid as a substitute 
for natural gas in drying granular fertilizer. It is estimated that fuel 
consumption in these plants can be cut by as much as 65% by using 
the new formulation procedures, resulting in a cumulative energy 
savings of 5.8 million barrels equivalent by 1985, with first savings 
occurring in 1979. TVA is currently refining a pipe-cross reactor 
and other melt-type processes, and collecting data from ammonia- 
tion-granulation plants on energy requirements for producing fertil- 
izers by conventional processes. I . *  

Keywords: reaction heat; fertilizers; production; energy conservation; 
ammonia; phosphoric acid; fertilizer industry. 

110012 Environmental Development Plan. Cushnie, G.C. .Jr. 
(Centec Corp., 11800 Sunrise Valley Dr., Reston, VA, 22091). 
Project number: 01-79CS40159 000. Contract: AC01-79CS40159. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Assistant 
Secretary for Conservation and Solar Energy. Funding: DOE. 
,Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The Environmental Development Plan (EDP) System is de- 
signed to provide a common basis for planning, managing, and 
reviewing the environmental aspects of the various energy technol- 
ogy programs under the Department of Energy's jurisdiction. For a 
specified technology development program, an E D P  is expected to 
perform the following functions: (1) identify and evaluate the envi- 
ronmental concerns; (2) define general requirements for environmen- 
tal, healih, and safety research and impact assessments; (3) provide a 
coordinated timing schedule for required environmental research 
and development, technology program activities and decision points; 
and (4) indicate approximate time for documents required in the 
National Environmental Policy ~ & t  (NEPA) process, and Environ- 
mental Readiness Documents (ERDs), where appropriate. 
Keywords: us doe; research programs; planning; management; re- 
views; environmental impacts;'public health; safety; environment; 
information. 

.I10013 Measurement of Circumsolar Radiation. Grether, D.F. 
(Lawrence Berkeley Laboratory, 90-3092, Berkeley, CA, 94720). 
Contract: W-7405-ENG-48. Supported by: Department of Energy, 
Washington, D C  (USA). Assistant Secretary for Conservation and 
Solar Energy. Funding: DOE-$214,000. 
Related energy source: solar(100) R and D categories: Pollutant 
measurements technology. 

The primary objective of this project is to provide solar 
radiation measurements necessary for accurate prediction of the 
performance of solar energy conversion systems employing concen- 
trating collectors. Such systems include central receiver and distrib- 
uted collector systems for solar thermal conversion, parabolic mir- 
rors for photovoltaic applications, and concentrating systems for 
heating and cooling of buildings. The measurements consist of 
determining the flux of energy from the sun and the circumsolar 
region (the small-angle region around the sun) as a function of angle, 
wavelength, and atmospheric conditions. The circumsolar radiation 
arises primarily from forward scattering of sunlight from atmospher- 
ic constituents with dimensions greater than the wavelength of light, 
such as aerosols, dust particles, ice crystals, or water droplets in thin 
clouds. Pyrheliometers, the standard instruments used to estimate the 
direct solar flux, typically have a field of view of 6 degrees (com- 
pared to the 1/2 degree angle subtended by the sun) and thus include 
a substantial portion of thecircumsolar radiation within the measure- 
ment. Depending on the;solar application, the pyrheliometer 'mea- 
surement either underestimates or overestimates the amount of solar 
radiation that would actually be collected. 

Keywords: solar radiation;. data acquisition; solar thermal power 
plants; performance; forecasting; central receivers; parabolic reflec- 
tors; mirrors; solar concentrators; solar flux; pyrheliometers. 

110014 Alternative Fuels for Medium Speed Diesel Engines. 
Wood, C.D. (Southwest Research Inst., 6220 Culerra Road, P.O. 
Box 28510, .San Antonio, TX, 78284). Project number: 4266. Con- 
tra& EM-78%-01-4266. Supported by: Department of Energy, 
Washington, D C  (USA). Assistant Secretary for Conservation and 
Solar Energy. Funding: DOE, AAR; DOT. 
Related energy source: Coal(30); oil and gas(30); oil shale(30); conser- 
vation(l0) R and D categories: Pollutant measurements technology. 

The objectives' of the proposed program are: (1) through 
engine experiments, define the degree to which the properties of 
diesel fuels can be allowed to vary away from specification values 
while still allowing acceptable fuel economy, combustion character- 
istics, and wear in a medium-speed diesel engine; (2) define the 
performance characteristics of medium-speed diesel engines under 
operation with alcohol, gasoline, and a simulated coal-derived liquid; 
and (3) pre are a comprehensive program plan for the future investi- 
gation of af)tcrnnte fuels for medium-speed diesel engines which will 
make use of the results of the project, ongoing alternate fuel projects 
by other contractors, and user requirements. 
Keywords: diesel engines; diesel fuels; efticiency; combustion proper- 
ties; alcohols; gasoline;' synthetic fuels; fuel substitution;' perform- 
ance. 

110015 Alternative Fuelsmnergy Sources for Non-Highway 
Transport. Lart, E.N. (Exxon Research and Engineering Co., P.O. 
Box 101, Florham Park, NJ, 07932). Project number: 5438. Contract: 
EC-77-G-05-5438. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Assistant Secretary for Conservation and Solar 
Energy. Funding: DOE. 
Related energy source: Coal(20); oil and gas(20); oil shale(20); nuclear 
fission(l0); nuclear fusion(l0); solar(l0); conservation(l0) R and D 
categories: Pollutant measurements technology. 

The objectives are to prepare and present findings of Non- 
highway Alternative Energy Source Study to industry and govern- 
ment groups and organizations to be selected by DOE. Utilizing 
information provided under the basic alternative fuel study and the 
forecast of possible fuels and prime movers of the near (1985), mid 
(2000), and long-range (2000+) timeframes, the implications of con- 
tingency scenarios in which energy supplies are unexpectedly dis- 
turbed will be developed and evaluated. Consideration will be given 
to alternative fuel availabilities and lead-times, interchangeability of 
fuel use between modes and equipment multi-fuel capabilities. Alter- 
native fuels examined will include, but not be limited to, alcohol 
fuels from biomass, shale, and coal derived fuels and hydrogen both 
as a fuel and a feedstock for synthetically derived fuels. The logistics 
of supplying coal to the international marine trade will be studied by: 
(1) investigating U.S. and Free World port capabilities for handling 
coal, (2) examining forecasts of future international coal movements, 
and (3) determining the current and future potential for coal in the 
international marine trade. The Free World availability for alterna- 
tive aircraft fuel will be examined, the options available to foreign 
countries in the area of alternative fuels will be determined and the 
influence of these options on international aircraft fuel supplies will 
be projected. 
Keywords: fuel substitution; air transport; maritime transport; rail 
transport; availability; coal; synthetic fuels; alcohols; shale oil; trans- 
portation systems. 

110016 Pipeline Bottoming Cycle Study. Rossbagh, R.J. (General 
Electric Co., P.O. Box 15132, Cincinnati, OH, 95615). Project 
number: 1381. Contract: EM-77-C-03-1381. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Assistant Secretary for 
Conservation and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

The initial assessment and market analysis activity of this 
program have been concluded. A preliminary design has been devel- 
oped. Current activity represents an extension of the baseline activity 
including applicability to northern sites and regulatory impacts. 
Keywords: bottoming cycles; pipelines; marketing research; energy 
conservation. 

110017 ~ o t t o m i n g ' ~ ~ c l e s  for Marine Diesels. Russel, T.E. (Gen- 
eral Electric Co., P.O. Box 15132, Cincinnati, OH, 05215). Project 
number: 4224. Contract: EM-78-R-01-4224. Supported by: Depart- 
ment of Energy, Washington, D C  (USA). Assistant Secretary for 
Conservation and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant measurements technology. 

The objectives of this program are to assess the energy 
savings and economic viability for marine diesel applications of the 
organic Rankine bottoming cycle. The approach is to select a ship 
and bottoming cycle (currently under development) as demonstra- 
tion candidates and to: (1) prepare preliminary design; (2) assess 
economic, environment and safety characteristics, technological 
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feasibility, operational reliability and maintainability, and potential 
for industry utilization; and (3) develop a 'program plan leading to 
demonstration. Information on which to base a decision of whether 
or not to proceed to the next phase of a demonstration program will 
be developed. 
Keywords: economics; 'energy conservation; diesel engines; bottom- 
ing cycles; rankine cycle power systems; ships; design; feasibility 
studies; demonstration programs; safety; maintenance. 

110018 Characterization of AlcohoVCasoline Blends. Adt, R.R. 
(Univ. of Miami, P.O. Box 248294, Coral Gables, FL, 33124). ~ r b j e c t  
number: 5216. Contract: E(40-1)-5216. Supported by: Department of 
Energy, Washington, D C  (USA). Assistant Secretary for Conserva- 
tion and Solar Energy. Funding: DOE. 
Related energy source: Coal(30); oil and gas(70) R and D categories: 
Pollutant measurements technology. 

The objective of this project is basic investigation of SI 
engine operation with alcohol/gasoline blend fuels, including per- 
formance, exhaust emissions, and induction/combustion relation- 
ships. Fuels tested have included blends of up to 30% methanol or 
ethanol. Future testing will include fuel-grade methanol and special 
alcohol/gasoline formulations. 
Keywords: ethanol; methanol; gasohol; internal combustion engines; 
performance; exhaust gases; combustion kinetics. 

110019 Research on the External Fluid Mechanics of Ocean Ther- 
mal Power Plants. Adams, E. (Massachusetts Institute of Technol- 
ogy, Department of Civil Engineering, Cambridge, MA, 02139). 
Project number: 86107. Contract: ET-78-S-02-4683. Supported by: 
Department of Energy, Washington, D C  (USA). Assistant Secretary 
for Conservation and Solar Energy. Funding: DOE-$98,000. 
Related energy source: solar(100) R and D categories: Pollutant 
measurements technology. 

The project objective is to investigate experimentally and 
analytically external flow problems unique to OTEC to minimize 

Based on Phase I designs, trade-offs and preliminary design, 
detailed designs for electric vehicles are being developed. Two 
completely integrated test vehicles will be delivered for test and 
evaluation. In addition to normal vehicle engineering parameters the 
detailed design will consider life-cycle costs, consumer acceptability 
and producibility analysis. Crash energy management, accident 
avoidance and non-operating safety are also considered. 
Keywords: electric-powered vehicles; safety; design; life-cycle cost; 
performance testing; accidents; market. 

110023 Electric Vehicle Handling. (DOT, National Highway 
Traffic Safety Adm., 2100 2nd St. SW, Washington, DC, 20590). 
Project number: 4242. Contract: EM-78-1-01-4242. Supported by: De- 
partment of Energy, Washington, D C  (USA). Assistant Secretary 
for Conservation and Solar Energy. Funding: DOE. 
Related energy source: conservatlon(100) R and D categories: Pollut- 
ant characterization and analysis. 

The development of a test procedure to measure handling, 
braking and stability of 3-wheel electric and/or hybrid vehicles and 
Department of Energy's near-term 4-wheel electric vehicles is dis- 
cussed. The development of a test procedure and measurement of 
handling and braking characteristics of conventional passenger cars 
with 4 wheels and similar wheel bases and weights will be studied. 
The baseline data will be collected and a computer simulation 
program will be used as a reference for judgment when 3-wheel 
vehicle data are collected. The computer simulation will be used to 
project changes which may prove helpful and to do preliminary 
evaluation of new designs. It is hoped that a standardized approach 
to testing and simulation might be developed which will allow 
vehicle performance characteristics to be measured on a common 
basis. 
Keywords: electric-powered vehicles; brakes; operation; performance 
testing; computerized simulation; data acquisition. 

110024 Environmental Development Plan and Assessments. Ber- . 
adverse environmental impacts and resource depletion. Required nard, M.J. (Argonne National ~ a b . ,  9700 South Cass Avenue, Ar- 
data on physical environmental effects of OTEC implementation gonne, IL, 60439). Project number: 49991. Contract: 49991. Supported 
will be made available for use in OTEC environmntal impact assess- by: Department of Energy, Washington, D C  (USA). Assistant Secre- 
menthtatement preparation. tary for Conservation and Solar Energy. Funding: DOE. 
Keywords: ocean thermal power plants; fluid mechanics; environ- Related energy source: conservation(100) R and D categories: Pollut- 
mental impacts; fluid flow; jets. ant characterization and analysis. 

110020 
Phase I. 
39564). 
Energy, 
tion and 
Related 

Toxicity and Impingement-Entrainment Studies (OTEO, 
Gunter, G. (Gulf Coast Research Lab., Ocean Springs, MS, 
Contract: ET-78-R-02-0015. Supported by: Department of 
Washington, DC (USA). Assistant Secretary for Conserva- 
Solar Energy. Funding: DOE-$100,000. 
energy source: solar(100) R and D categories: Pollutant 

characterization and analysis. 
The project objective is to establish a data base on exposure 

of marine biota to OTEC (Ocean Thermal Energy Conversion) 
intakes and discharges for preparation of environment impact assess- 
ments and/or statements. The final scope of effort of this project is 
contingent upon results of a previously contracted effort for marine 
biota impact assessment involving laboratory and in situ experiment 
designs and literature surveys of existing knowledge. The suggested 
scope of effort is to develop a plan for subjecting site-specific species 
at all proposed OTEC candidate sites to chemical and physical 
environmental changes simulating those anticipated during passage 
through heat exchangers or in passing through the outflow of the 
plant. 
Keywords: ocean thermal energy conversion; aquatic ecosystems; 
environmental impacts; heat exchangers; toxicity. 

110021 Near Term Electric Vehicle Program: Safety. Rowland, 
E.A. (General Electric Co., P.O. Box 43, Schenectady, NY, 12301). 
Project number: 1294. Contract: EY-76-C-03-1294. Supported by: 
Department of Energy, Washington, D C  (USA). Assistant Secretary 
for Conservation and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

Based on Phase I designs, trade-offs and preliminary designs, 
detailed designs for electric vehicles are- being developed. Two  
complete integrated test vehicles will be delivered for test and 
evaluation. In addition to normal vehicle engineering parameters the 
detailed design will consider life-cycle costs, consumer acceptability 
and producibility analysis. Crash energy management, accident 
avoidance and non-operating safety are also considered. 
Keywords: electric-powered vehicles; safety; design; life-cycle cost; 
performance testing; accidents; market. 

110022 Near Term Electric Vehicle ~ r & r a m :  ,Safety. Rowlett, 
B.H. (Garrett Corp., A Division of AiResearch Mfg. Co., 2525 W. 
190th St., Torrance, CA, 90274). Project number: 1213. Contract: 
EY-76-C-03-1213. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Assistant Secretary for Conservation and Solar 
Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

This project includes the preparation of an Environmental 
Development Plan for the Transportation Energy Conservation 
Division. This plan identifies the environmental, health, and safety 
issues associated with R D  and D conducted by the Division and sets 
forth strategies for resolving these issues. This project also includes 
the preparation of Environmental Assessments for the Electric and 
Hvbrid vehicle Proeram. Alcohol Fuels. Turbocomoound Diesel 
~ & n e ,  and  ont troll Ed speed Accessory  rive system'. 
Keywords: transportation systems; energy conservation; health haz- 
ards; safety; environmental impacts; diesel engines; electric-powered 
vehicles; alcohol fuels; velocity; control equipment. 

110025 Investigation of Alcohol/Gasoline Blends. Hurn, R. (Bar- 
tlesville Energy Technology Center, P.O. Box 1398, Bartlesville, 
OK, 74003). Project number: 2245. Contract: 2245. Supported by: 
Department of Energy, Washington, D C  (USA). Assistant Secretary 
for Conservation and Solar Energy. Funding: DOE. 
Related energy source: oil and gas(90); solar(l0) R and D categories: 
Pollutant characterization and analysis. 

The objectives of this project are to: (1) characterize the 
physical and chemical properties of alcohol/gasoline blends, and (2) 
conduct engine/vehicle performance testing using these and certain 
other blend fuels in spark ignition IC engine vehicles. 
Keywords: gasohol; physical properties; chemical properties; internal 
combustion engines; performance; field tests; fuel substitution. 

110026 Alternative Fuels Data Bank. Hurn, R. (Bartlesville 
Energy Technology Center, P.O. Box 1398, Bartlesville, OK, 
74003). Project number: 96034. Contract: CS-01-01-03- 1. Supported 
by: Department of Energy, Washington, D C  (USA). Assistant Secre- 
tary for Conservation and Solar Energy. Funding: DOE. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Pollutant characterization and analysis. 

The Alternative Fuels Data Bank program is designed to 
provide a source of current technical information concerning the 
utilization of alternative fuels in highway vehicle applications. Pri- 
mary input to this system is published research and progress reports 
from ongoing R and D activities. 
Keywords: fuel substitution; automobiles; automotive fuels; data. ac- 
quisition. 

110027 Methanol Fuel Modification for Highway Vehicle Use. 
Keller, J.L. (Union Oil Co. of California, 376 S. Valencia, Brea, CA, 
92621). Project number: 3683. Contract: EY-76-C-04-3683. Supported 
by: Department of Energy, Washington, D C  (USA). Assistant Secre- 
tary for Conservation and Solar Energy. Funding: DOE. 
Related energy source: Coal(80); oil and gas(l0); solar(l0) R and D 
categories: Pollutant characterization and analysis. 
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The aim of this project was to assess the effectiveness of fuel 
modifications (methanol and ethanol) in solving the most important 
problems brought about by the use of alcohol fuels in current IC 
engines. Extensive physical testing of modified fuels in both bench 
apparatus and vehicles was the approach used. A final report was 
published in July 1978. 
Keywords: methanol fuels; ethanol fuels; automotive fuels; fuel suhsti- 
tution; internal combustion engines; gasohol; modifications; perform- 
ance testing. 

110028 Design Data for Hydrogen Engine. Adt, R.R. (Univ. of 
Miami, P.O. Box 248294, Coral Gables, FL, 33124). Project number: 
1212. Contract: EC-77-C-03-1212. Supported by: Department of 
Energy, Washington, DC (USA). Assistant Secretary for Conserva- 
tion and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

This project is designed to provide preliminary but compre- 
hensive hydrogen-fueled automotive engine characterization data for 
future reference. Results of testing of carbureted and fuel injected 
four-cylinder engine configurations will establish basic engine pa- 
raltleters LC, pentlit tllr design of a first-generation hydrogen engine 
(as distinct from a modified gasoline engine). 
Keywords: hydrogen fuels; automotive fuels; spark ignition engines; 
design; automobiles. 

110029 Automotive Microcarburetor. Csonka, A.B.; Csonka, J.J. 
(FERRO Technical Co., 109 Larchmont Rd., Buffalo, NY, 14214). 
Project number: 4352. Contract: EC-C-02-4352. Supported by: De- 
partment of'Energy, Washington, D C  (USA). Assistant Secretary 
for Conservation and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objectives are to procure and test a prototype Microcar- 
buretor (trade name) for engine and vehicle evaluation. Superior 
charge preparation and hence, the potential for lean limit extension 
are claimed for the Microcarburetor by the inventor. The potential 
for fuel savings and emissions reductions is also claimed. The princi- 
pal investigator will construct a prototype unit with DOE funding 
for testing at JPL. No results are available at this time. 
Keywords: automobiles; carburetors; performance testing; exhaust 
gases; procurement. 

110030 Stirling Engine. Nightingale, N. (Mechanical Technol- 
ogy, Inc., Latham, NY, 12110). Contract: NASA D E N  3-32. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Assistant 
Secretary for Conservation and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

DOE awarded a contract to Mechanical Technology Incor- 
porated (MTI) in March 1978 to develop Stirling engines. The MTI 
team includes United Stirling of Sweden and AM General, a subsidi- 
ary of the American Motors Corporntion. Thc goal of thc auto- 
motive Stirling engine program is to advance the technologies as 
dcmonstratcd in a scrics of engine prototypes so that the potential for 
high fuel efficiency, low noise and air pollution, and low costs can be 
proven. The program then will: transfer techn~logy to the United 
States; encourage active private sector interest and involvement; 
stimulate earliest possible commercialization of Stirling engine- 
powered highway vehicles; provide positive transportation energy 
conservation without sacrificing personal mobility; and provide true 
transportation fleet multifile1 capability as nonpetroleum fuels 
become available. Program activities are currently concentrated on 
design and fabrication of a new, more advanced automotive Stirling 
engine and development of improved components and materials. 
Detailed design of this new Stirling engine, called ASE MOD I, will 
be completed in June. This engine is scheduled to be tested on an 
engine dynometer in February 1981. The component and materials 
development is directed at an improved engine called S E  MOD '11. 
This engine is intended to meet or exceed the final program objec- 
tives and will be tested in a vehicle by EPA in 1984. 
Keywords: stirling engines; design; technology transfer; fabrication; 
cost; technology assessment; automobiles; commercialization; energy 
conservation; automotive fuels. 

110031 Electric Vehicle Impact Assessment Study. Hamilton, 
W.F. (General Research Corp., Santa Barbara, CA, 931 11). Project 
number: 1180. Contract: EY-76-C-03-1180. Supported by: Department 
of Energy, Washington, D C  (USA). Assistant Secretary for Conser- 
vation and Solar Energy. Funding: DOE. 
Related energy source: Coal(30); oil and gas(30); nuclear fission(l0); 
hydroelectric(l0); conservation(20) R and D categories: Pollutant 
characterization and analysis. 

The objectives of this project are to investigate electric cars 
and partially-electric vehicles, state-of-art reviews, future batteries, 
future vehicles, driving patterns/requirements, applicability/costs/ 
marketability, fuel/energy use/impacts, air quality, noise, and sup- 
plies/resources of key materials. 

Keywords: electric-powered vehicles; reviews; electric batteries; 
market; fuel economy; energy consumption; air quality; noise; tech- 
nology assessment. 

110032 Technology Assessment of Alternative Transportation 
Fuels. Dickson, E.M. (SRI International, 333 Ravenswood Ave., 
Menlo Park, CA, 94025). Project number: 01 15. Contract: EY-76-C- 
03-01 15. Supported .by: Department of Energy, Washington, D C  
(USA). Assistant Secretary for Conservation and Solar Energy. 
Funding: DOE. 
Related energy source: Coal(60); oil shale(40) R and D categories: 
Pollutant characterization and analysis. 

An examination of socio-technical feasibility of alternative 
transportation fuels (from coal and oil shale to liquid fuels and 
electricity). Topics being investigated are: feasibility/impact assess- 
ments, institutional/policy questions, tradeoff analyses, social im- 
pacts, coal depletion models, diesel cars, electric cars and railroad 
electrification, and futures scenarios. 
Keywords: technology assessment; fuel substitution; feasibility stud- 
ies; social impact; diesel engines; electric-powered vehicles; govern- 
ment policies; electric railways. 

110033 Characterization and Research Investigation of Methanol 
and Methyl Fuel. Pefley, R.K. (Univ. of Santa Clara, School of 
Engineering, Santa Clara, CA, 95053). Project number: 1737. Con- 
tract: EC-78-C-03-1737. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Assistant Secretary for Conservation and Solar 
Energy. Funding: DOE. 
Related energy source: Coal(80); solar(20) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective of this project is to test and evaluate the most 
practical solutions to the problems engendered by the use of ethanol 
and methanol in current spark ignition-engine vehicles. Both reagent 
and utility grades of both fuels will be used. Engine dynamometer 
and vehicle tests of hardware, engine modifications, and recalibra- 
tions are the basis of the approach being used. 
Keywords: methanol fuels; ethanol fuels; spark ignition engines; fuel 
substitution; retrofitting; performance testing. 

110034 Study of Pipeline Applications of Fuel Cells. Wakefield, 
R. (Mathematica, Inc., Mathtech, 475 Lenfant Place W/SW, Wash- 
ington, DC, 20024). Project number: 4327. Contract: EM-78-C-01- 
4327. Supported by: Department of Energy, Washington, D C  (USA). 
Assistant Secretary for Conservation and Solar Energy. Funding: 
DOE. - - -  
Related energy source: oil and gas(50); conservation(50) R and D 
categories: Ecological effects of pollutants or physical disturbances. 

The objective of this project is to (1) assess the potential 
application of fuel cells powering dc  or possibly ac motors in 
Gpeline transportation; (2) define the conceptual designs of preferred 
comuonent confiaurations utilizing fuel cells for vetroleurn products, 
crude oil, and Gatural gas pipdines in two successive 'planning 
horizons (present to 1985 and 1985--2000); (3) evaluate the conceptu- 
al designs in terms of economic feasibility, net energy savings, 
environmental and safety implications, operational maintainability 
and reliability, and potential market acceptance; and (4) identify 
required research and development before demonstration and com- 
mercialization can occur. 
Keywords: pipelines; fuel cells; power systems; design; feasibility 
studies; safety; maintenance; reliability; market; research programs; 
electric motors; economic analysis. 

110035 Voluntary Truck and Bus Fuel Economy Improvement 
Program. (Department of Energy, Washington, DC). Supported by: 
Department of Energy, Washington, D C  (USA). Assistant Secretary 
for Conservation and Solar Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Eco- . 
logical effects of pollutants or physical disturbances. 

The Voluntary Truck and Bus Fuel Economy Program is a 
joint program by the DOT and DOE to collect, review and publish 
information concerning methods to improve fuel economy in trucks 
and buses. Major current efforts are in the area of determining the 
best methods for transferring this information to independent truck- 
ers, who form a substantial portion of the truck fleet. Publications 
are designed to demonstrate the economic advantage of fuel econo- . 
my-improvement methods. 
Keywords: trucks; buses; fuel economy; education; economic impact; 
motor vehicle operators. 

r 

110036 Driver Awareness Training. (Department of Energy, 
Washineton. DC). Su~oorted bv: Deoartment of Enerev. Washine- 
ton, DE (USA).' ~ s 4 i t a n t  ~e f r e t a ry  for ~onse rva t iG ' and  solar 
Energy. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

- 

The Driver Awareness Training Program is divided into two 
principle'functions: DECAT (Driver Energy Conservation Aware- 
ness Training), a training program offered to government fleet 
administrators to teach their drivers how to drive more efficiently; 
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and Driver Awareness Outreach, a public information program to 
-educate the driving public (through media ublicity, films, and 
pamphlets) on the benefits and techniques of gel-efficient driving. 
By these two methods, it is hoped that a substantial reduction in fuel 
demand can be accomplished. T o  date, approximately 5000 drivers 
and instructors have received DECAT training. The Outreach Film 
(Running on Empty) has been seen by about 10 million people and 
the printed matter has seen wide distribution. . 
Keywords: vehicles; education; operation; fuel economy; motor vehi- 
cle operators; public opinion. 

110037 Mileage Guide. (Department of Energy, Washington, 
DC). Supported by: Department of Energy, Washington, D C  (USA). 
Assistant Secretary for Conservation and Solar Energy. Funding: -- 
DOE. 
Related energy source: conservation(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The Mileage Guide is a booklet containing the EPA-derived 
fuel economy estimates for all EPA-certified vehicles marketed in 
the U.S., plus other useful fuel economy-related information. Ap- 
proximately 14 million copies Will be prepared and sent to auto 
dealerships, libraries, state energy,offices, etc. this year. The Mileage 
Guide is designed to be a useful tool for prospective vehicle buyers 
so that they can maximize fuel economy within their desired vehicle 
class. 
Keywords: fuel economy; vehicles; market; education; public opinion; 
manuals; fuel consumption. 

111000 Waste Oil Disposal. Napier, J.M. (Oak Ridge Y-12 Plant, 
P.O. Box Y, Oak Ridge, TN, 37830). Contract: W-7405-ENG-26. 
Supported by: Department of Energy, Washington, D C  (USA). 
Assistant Secretarv for Defense Programs. Fundina: DOE. 
Related energy source: general scrence(100) R -and D categories: 
Ecological effects of pollutants or physical disturbances. 

Laboratory studies have shown waste oil containing approxi- 
mately 3000 ppM PCB can be vacuum distilled to remove the PCB. 
An overhead product contained the PCB concentrate and a bottom 
product contained less than 50 ppM PCB. The Studies showed that 
about 65% of the oil could be reduced to less than 50 ppM PCB 
using this method. A preliminary cost estimate for a system designed 
to purify approximately 40,000 gallons per year is being obtained. 
Keywords: waste oils; waste disposal; organic chlorine compounds; 
aromatics; purification; waste processing; removal. 

111001 Waste Liquid Disposal. Napier, J.M. (Oak Ridge Y-12 
Plant, P.O. Box Y, Oak Ridge, TN, 37830). Contract: W-7405-ENG- 
26. Supported by: Department of Energy; Washington, D C  (USA). 
Assistant Secretary for Defense Programs. Funding: DOE. 
Related energy source: general scTence(100) R a n d  D categories: 
Ecological effects of pollutants or physical disturbances. 

Pilot plant studies were conducted to obtain design data for a 
chemical treatment facility to treat inorganic liquid wastes generated 
in electroplating shops and other plant work areas. The developed 
system used classical treatment processes, i.e., neutralization with 
lime, reactor-clarifier, filtration, etc. These.studies were completed 
in FY 1979, and the data were used in the preparation of the 
conceptual design report and in employyment of an architectural 
design firm. 

'Keywords: liquid wastes; waste disposal; pilot plants; chemical reac- 
tors; design; waste processing. 

11 1002 Oil--Machine Coolant Disposal. Napier, J.M. (Oak Ridge 
Y-12 Plant, P.O. Box Y, Oak Ridge, TN, 37830). Contract: W-7405- 
ENG-26. Supported by: Department of Energy, Washington, DC 
(USA). Assistant Secretary for Defense Programs. Funding: DOE. 
f elated energy source: science(100)- R and D categories: 
Ecological effects of pollutants or physical disturbances. 

An activated sludge process for disposing of waste machine 
coolants was developed in FY 1978. In FY 1979, the operation of the 
pilot plant and technology was transferred to production operation. 
The facility transfer was completed with minimum effort. A con- 
tracted study to define the bacteria present in the reactor has shown 
the bacteria to be non-pathogenic. 
Keywords: machine tools; coolants; bacteria; waste disposal; oils; 
sludges. 

8111003 Ecological Studies of Small Mammals in a Nuclear Site on 
Nevada Test Site. Bradley, W.G. (Univ. of Nevada, 4505 S. Mary- 
land Parkway, Las Vegas, NV, 89109). Contract: AS08-76DP00562. 
Supported by: Department of Energy, Las Vegas, NV (USA). 
Nevada Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

Both census and field note observations were used to develop 
an inventory of the vertebrates found in the study areas. Sufficient 
data have been generated from Little Feller I1 to estimate density of 
rodents. These data and comparative data from Area 5 (Mohave 
Desert), Area 11 (Transition), and Area 13 (Great Basin) are present- 
ed. It was readily apparent that rodents in general were more 

numerods in ~ i t t l c  Feller 11. In addition, Dipodomys ordii, a Great 
Basin species, was an importgnt new addition to the rodent,fauna. It 
is believed that with the increased numbers of rodents found in this 
study area, a good sample of rodents from each activity strata can be 
obtained. 
Keywords: mammals; ecosystems; nuclear power; nevada test site; 
inventories; rats; species diversity; biological radiation effects; low 
dose irradiation; chronic irradiation. 

111004 Radionuclide Migration Study. (Geological Survey, Las 
Vegas, NV). Supported by: Department of Energy, Las Vegas, NV 
(USA). Nevada Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

By logging and sampling these wells (Nash, Bilby, Cambric, 
Bourbon, Almendro, Cheshire, and Faultless) routinely, studies will 
determine the rate at which groundwater refills cavity/chimney 
zones, the radionuclides present, their distribution and concentra- 
tions, and the ,effects of temperature, water chemistry, and rock pore 
spaces on radionuclide migration or retardation in groundwater. 
Each of these parameters must be determined or interpolated for 
each rock type present on the Nevada Test Site in order to predict 
the migration of radionuclides in groundwater. 
Keywords: radionuclide migration; ground water; mathematical 
models; rocks; nevada test site. 

111005 Geologic Program at Nevada Test Site. (Nevada Univ., 
Desert Research Inst., Reno, NV). Supported by: Department of 
Energy, Las Vegas, NV (USA). Nevada Operations Office. Funding: 
me,- 
U V E .  

Related energy source: nuclear fission(l00) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

This program continually updates the geological structure 
and stratigraphic interpretation of the Nevada Test Site, and sup- 
ports the Containment Evaluation Panel (CEP) and the scientific 
laboratories. The CORE Library is also maintained under this pro- 
gram. 
Keywords: nevada test site; geology; radionuclide migration; land 
reclamation; mathematical models. 

111006 Unsaturated Zone Hydrology. (Nevada Univ,, Desert Re- 
search Inst., Reno, NV). Supported by: Department of Energy, Las 
Vegas, NV OJSA). Nevada Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

By collecting soil and rock samples from selected locations at 
various elevations on Nevada Test Site and determining grain size 
ratios, effective porosity, soil moisture content, and the concentra- 
tion of radionuclides present at various depths, together with amount 
of rainfall, evaporation, temperature, humidity, and amount of pond- 
ing in natural depressions and in event surface craters, it can be 
determined if and to what extent precipitation on the valley sides 
and floors reaches the water table. The possiblity of radionuclide 
movement in this water will be evaluated. 
Keywords: hydrology; soil chemistry; rocks; nevada test site; grain 
size; moisture; radioactivity; radionuclide migration; mathematical 
models. 

111007 Hydrologic Flow Systems at Nevada Test Site. (Geologi- 
cal Survey, Las Vegas, NV). Supported by: Department of Energy, 
Las Vegas, NV (USA). Nevada Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

This program involves the chemical characterization' of 
groundwater on Nevada Test Site, incorporates the continually 
refined stratigraphic and hydrologic data from all drilling and testing 
programs and will result in a 3-dimensional computer model of the 
hydrologic regime of NTS and vicinity. It will greatly assist in 
predicting the rate and direction of groundwater flow and the 
migration of radionuclides in groundwater. 
Keywords: nevada test site; ground water; hydrology; mathematical 
models; radionuclide migration; forecasting. 

111008 Tatum Dome Study. (Nevada Univ., Desert Research 
Inst., Reno, NV). Supported by: Department of Energy, Las Vegas, 
NV (USA). Nevada Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives are to drill, complete, develop, pump test and 
sample all aquifers overlying Tatum Dome; to demonstrate radioac- 
tive contamination or the lack of it in aquifers overlying Tatum 
Dome; and to obtain as much hydrologic data for these aqu~fers as 
possible. 
Keywords: aquifers; contamination; radioactivity; hydrology; radi- 
ation monitoring. 

I 9 ' .  

111009 Plutonium--Soil ~ssoeiation: a Summary. Tsuneo, T. (Oak 
Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project 
number: W-7405-ENG-26. Contract: D-ON-9-14. Supported by: De- 
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partment of Energy, Las Vegas, NV (USA). Nevada Operations 
Office. Funding: DOE. 
Related enertw source: nuclear fission(l00) R and D categories: Envi- . , 
ronmental effects assessment. 

- 
This report summarizes the research from 1974 to 1978 on 

plutonium--soil association in the Safety-Shot areas of the Nevada 
Test Site (NTS). In addition, a recommendation is made to initiate 
cleanup trial operations in the NTS complex for the purpose of 
providing information on equipment development, testing and evalu- 
ation of soil sealing, logistics .of operation, and cost-effectiveness of 
the operations. Any site selected for the trial operations must be 
characterized physically and biologically prior to, during, and after 
the operations. In this way, environmental problems of larger-scale 
operations of cleanup may be anticipated and prevented. 
Keywords: plutonium; radionuclide kinetics; soils; nevada test site; 
soil chemistry; decontamination; economics; environmental impacts. 

11 1010 Nevada Applied Ecology Information Center: a Prototype. 
Pfuderer, H. (Oak Ridge National Lab., P.O. Box X, Oak Ridge, 
TN, 37830). Supported by: Department of Energy, Las Vegas, NV 
(USA). Nevada Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The Nevada Applied Ecology Group (NAEG) was excep- 
tionally farsighted in establishing the Nevada Applied Ecology 
Information Center in January 1972, not long after the Nevada Test 
Site research programs began. Since its inception, the Data Base on 
the Environmental Aspects of the Transuranics has proven to be a 
useful tool to a wide range of researchers and planners, both nation- 
ally and internationally, in addition to those associated with the 
NAEG. Because of its versatility and ease of access, the Data Base 
on the Environmental Aspects of the Transuranics has played a 
major role in the development of new projects by the Ecological 
Sciences Information Center. 
Keywords: nevada test site; information centers; data compilation; 
data base management; information systems; ecosystems; ecology; 
transuranium elements; radionuclide migration. 

11 101 1 Soil Radioactivity Distribution Studies for the Nevada 
Applied Ecology Group. (Los Alamos Scientific Lab., P.O. Box 1663, 
Los Alamos, NM, 87545). Supported by: Department of Energy, 
Albuquerque, NM (USA). Albuquerque Operations Office. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

Since the ~nception of the Nevada Applied Ecology Group in 
1970, personnel from the Los Alamos Scientific Laboratory (LASL) 
have contributed to the determination and evaluation of radionuclide 
inventory and distribution in soils at selected study sites at the 
Nevada Test Site complex (NTS) and surrounding areas. A brief 
historical survey of those activities is presented. During the period 
March 1977 to March 1978, LASL participated in workshops and 
iliformation meetings, in preparation of nuclear site study protocols 
for estimation of inventory and distribution of various radionuclides, 
in evalualior~ of i n s l r u ~ ~ ~ r ~ ~ t a l  data that was collected in order to aid 
in defining specific nuclear site studies, and in referee activities for 
analysis of samples for radionuclide content. In that same period, 
several data sets were evaluated and are presented in this report. 
They include data relative to the vertical movement of plutonium 
and americium in desert soil profiles, and data relative to distribution 
of various isotopes of uranium in the blow-sand mounds at two study 
sites, one located on NTS and the other at the Tonopah Test Range. 
Keywords: soils; radioactivity: nevada test site: plutonium isotopes: 
americium isotopes; radionuclide migration; uranhm isotopes. 

. 

111012 Development of an Approach for Monitoring the Plant 
Availability of Transuranics in the Nevada Test Site Soils. Baker, 
D.E. (Pennsylvania State Univ., University Park, PA, 16802). Con- 
tract: AS02-77CH045 15. Supported by: Department of. Energy, Las 
Vegas, NV (USA). Nevada Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and .D categories: Envi- 
ronmental transport and conversion of pollutants. 

Existing experimental results obtained for the accumulation of 
plutonium and other transuranics by vegetation from Nevada Test 
Site (NTS) soils are being studied to develop an approach which 
would be useful for predicting the availability of plutonium to plants. 
Site variability with respect to soil-plant relationships affects the 
plant production potentials for soil in any environment. Ultimately 
each site must be considered in relation to depth and distribution of 
roots, the effect of root exudates on soil particles and associated 
ionic species. Air--water relations, Eh, pH, and chelation effects at 
the soil--plant root interface are site specific characteristics which 
must be measured to predict the plant availability of any ion species. 
Existing principles and approaches for monitoring the plant avail- 
ability of chemical elements in soils are only partially applicable to 
plutonium and other transuranic ion species in NTS soils because of 
the very small amounts present, the nonuniform distribution, the 
nonuniform chemical form, and the effects of radioactivity on chemi- 
cal and physical state. These factors complicate the extension of 

experimental observations from analogous results for stable nuclides. 
As an initial step toward understanding the chemistry of plutonium 
in natural environments, several Eh--pH diagrams have been calcu- 
lated. At equilibrium, Pu/sup 3+/ and Pu02C030Wsup -/ are the 
important dissolved forms of Pu. Metastability of oxidation states 
and radiolytic effects may cause deviations from the equilibrium 
behavior. It is recommended that the effects of factors affecting the 
plant uptake of plutonium be measured for NTS soil samples in the 
development of an approach to soil monitoring which utilizes a 
black box model which integrates the parameters important to ionic 
diffusion from soil to plant roots. 
Keywords: plants; radionuclide kinetics; radioactivity; uptake; pluto- 
nium; soil chemistry; radionuclide migration; nevada test site; radi- 
ation monitoring. 

111013 Seismic Effects. (Ada~tronics. Inc.. McLean. VA). Suo- 
ported by: Department of ~ ; ~ e r ~ i ,  Las vegas; NV (USA). ~ e v a d a  
Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The purpose is to investigate the seismic effects produced by 
underground nuclear explosions. The program has four basic ele- 
ments: (1) to document the duration and intensity of ground shaking 
and to measure the response of engineered structures to that motion; 
(2) to predict the period, amplitude and duration of response motion 
in buildings to assess the possible effects of that motion on the 
structural integrity of the building; (3) to complete analyses of 
ground motion data from the accelerated high-yield test program 
and to produce current ground motion prediction equations for 
Pahute Mesa; and (4) to periodically examine all active mines to 
determine the condition of working places. 
Keywords: nuclear explosions; seismic effects; mining; environmental 
impacts. 

111014 Simulation of Plutonium Ingestion by Grazing Cattle. 
Martin, W.E. (Battelle Columbus Labs., 505 King Avenue, Colum- 
bus, OH, 43201). Supported by: Department of Energy, Las Vegas, 
NV (USA). Nevada Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

A simple model of plutonium ingestion by cattle grazing a 
uniformly contaminated pasture is I/sub Pu/ = I/sub v/C/sub v/ + 
I/sub s/C/sub s/ where I/sub Pu/ is the plutonium ingestion rate 
(pCi/day), I/sub v/ and I/sub s/ are vegetation and soil ingestion 
rates (&day), C h u b  v/ and C h u b  s/ are plutonium concentrations 
(pCi/g) in vegetation and soil. In a ground zero area such as the 
inner compound of Area 13 (NTS), where the spatial distribution of 
plutonium is nonuniform and highly variable, the simple ingestion 
model seems to require a stochastic interpretation. The conclusions 
to be drawn from these simulation studies are: (1) that the grazing, 
soil, and plant studies conducted in Area 13 were apparently well 
designed; (2) that a repetition of the study would probably yield 
results similar to those already obtained; (3) that iven an adequate B sampling design, reasonably accurate estimates o plutonium inges- 
tion rates by grazing cattle can be obtained in spite of the extreme 
variability of the contributing factors; and (4) that given site-specific 
input parameters, the simulation model provides estimates of I/sub 
PII,' which are as accurate as those obtained from long-term grazing 
studies relying on fistulated steers. 
Keywords: cattle; forage; ingestion; biological pathways; plutonium; 
radionuclide migration; plants; soils; radionuclide kinetics. 

111015 Effects of Variations in Source Term and Parameter 
Values on Estimates of Radition Dose to Man. Bloom, S.G. (Battelle 
Columbus Labs., 505 King Avenue, Columbus, OH, 43201). Support- 
ed by: Department of Energy, Las Vegas, NV (USA). Nevada 
Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

Models had been previously developed to characterize the 
general behavior of plutonium in a typical ecosystem at the Nevada 
Test Site (NTS) and to provide a basis for estimating the radiation 
dose from 239-Pu that might be received by a hypothetical man who 
resides in and obtains most of his food from this ecosystem. The 
source term and parameters in these models are subject to wide 
variations due to uncertainties in sampling, measuring, and interpret- 
ing plutonium levels in laboratory experiments and in the environ- 
ment. Regardless of the extent of these variations, previous exercises 
with the models indicate that inhalation is far more significant than 
ingestion as a pathway for transporting 239-Pu to man and that the 
lung and bone are the critical organs for radiation dose estimates. 
These features are used to develop simpler forms of the models 
which are then used to examine the effects of variations in the source 
term and parameters. 
Keywords: human populations; radiation doses; plutonium 239; 
nevada test site; radionuclide migration; inhalation; environmental 
exposure pathway; biological pathways. 
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11 1016 - -Status of Endangered and'mreatened Plant Species on 
Nevada Test Site: A Survey. (EG and'G of Santa Barbara, 130 Robin 
Hill Road, Goleta, CA, 93017). Supported by: Department of 
Energy, Las Vegas, NV (USA). Nevada Operations Office. Funding: 
DOE. - 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

Previous work was undertaken as NVO-DOE'S compliance 
with the Endan ered S ecies Act of 1973 (amended in 1978) which 
declared as a po?icy: A l r~ede ra l  departments and agencies shall seek 
to conserve endangered species and threatened species and shall 
utilize their authorities in furtherance of the purposes of this Act. 
Describing the present status of those listed species, providing rec- 
ommendations to NVO about their occurrence and conditions, and 
suggesting protective measures where these are believed needed are 
the primary objectives of this project. Plant specimens are collected, 
mounted and deposited in the NTS herbarium for a continuing 
record of plant conditions on NTS. Herbarium rebuilding and main- 
tenance is thus a secondary objective of this task. This entails 
affirmation of identities by authorities on particular plant groups. 
sometimes needed becauseof the uniqueness-and rarity bf some NTS 
species among which are several found nowhere else. Hence, the 
maintenance and identification/verification of plant specimens has 
significance beyond NTS and is of interest to botanists nationwide. 
Keywords: nevada test site; plants; inventories; botany; classification; 
endangered species. 

111017 Status of Endangered and Threatened Plant Species on 
Tonopah Test Range: A Survey. (EG and G of Santa Barbara, 130 
Robin Hill Road, Goleta, CA, 93017). Supported by: Department of 
Energy, Las Vegas, NV (USA). Nevada Operations Office. Funding: 
DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

Previous work was undertaken as NVO-DOE'S compliance 
with the Endangered Species Act of 1973 (amended in 1978) which 
declared as a policy: All Federal departments and agencies shall seek 
to conserve endangered species and threatened species and shall 
utilize their authorities in furtherance of the purposes of this Act. 
Describing the present status of those listed specks, providing rec- 
ommendations to NVO about their occurrence and conditions, and 
suggesting protective measures where these are believed needed are 
theprimary objectives of this project. Plant specimens are collected, 
mounted, and deposited in the NTS herbarium for a continuing 
record of plant conditions on NTS. Herbarium rebuilding and main- 
tenance is thus a secondary objective of this task. This entails 
affirmation of identities by authorities on particular plant groups, 
sometimes needed because of the uniqueness and rarity of some NTS 
species among which are several found nowhere else. Hence, the 
maintenance and identification/verification of plant specimens has 
significance beyond NTS and is of interest to botanists nationwide. 
Keywords: endangered species; plants; inventories; nevada test site; 
hntnnv 

11 1018 Effects of Transuranics on Desert Ecosystem Processes: 
An Exploratory Study. Ausmus, B.S. (Battelle Columbus Labs., 505 
King Avenue, Columbus, OH, 43201). Supported by: Department of 
Energy, Las Vegas, NV (USA). Nevada Operations Office. Funding: 
DOE. - -- 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

An exploratory study investigating the effects of stress on 
desert ecosystem processes was conducted. Uncontaminated soil 
profiles were excised intact from seven sites in Area 18 and estab- 
lished as microcosms in an environmental chamber at field ambient 
conditions. Based on studies in mesic ecosystems, C 0 2  efflux was 
chosen as a parameter to monitor through time. Microcosms were 
monitored 5 months to establish parameter behavior and any differ- 
ences among sites. T o  determine the effect of stress on C 0 2  efflux, 
seven treatment doses of CdC12 were applied to soils randomly 
across sites. Data following treatment show C 0 2  efflux increases due 
to doses of 3.89, 7.78, and 77.8 mg/sq-cm. Extractable Ca and 
extractable N03-N were significantly reduced at one or more treat- 
ment doses at harvest. Extractable P04-P was not affected. This 
exploratory study confirms the utility of microcosm techniques for 
measuring the effects of stress upon a desert ecosystem. Further 
refinement of these techniques will allow: (1) the effects of transur- 
anics on ecosystem processes to be quantified, and (2) the feasibility 
of decontamination or stabilization alternatives to be tested in the 
laboratory prior to field trials. 
Keywords: deserts; terrestrial ecosystems; carbon dioxide; environ- 
mental transport; biological stress; calcium; nitrates; phosphates; 
biological models; transuranium elements; decontamination; soils. 

11 1019 Inventory and Distribution of Radionuclides at the Nevada 
Test Site and Environs. (Nevada Univ., Desert Research Inst., Reno, 
NV). Contract: AC08-76DP01253. Supported by: Department of 
Energy, Las Vegas, NV (USA). Nevada Operations Office. Funding: 
DOE. 

Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objective is to locate, identify and guantitate any and all 
radioactive contamination of surface soil in and around the Nevada 
Test Site. 
Keywords: nevada test site; radionuclide migration; environmental 
impacts; radioactivity; radiation monitoring. 

111020 REECo Support to the Nevada Applied Ecology Group 
(NAEG). (Reynolds Electrical and Engineering Co., Las Vegas, 
NV). Contract: AC08-76NV00410. Supported by: Department of 
Energy, Las Vegas, NV (USA). Nevada Operations Office. Funding: 
DOE. - 
Related energy source: nuclear fission(100) R and D categories: Eco,- 
logical effects of pollutants or physical disturbances. 

The objectives are to provide support to NAEG in the area 
of radioecological studies and to prepare and generate data reports. 
Keywords: nevada test site; radioecology; radioisotopes; radioecolo- 
gical concentration; soils; radionuclide migration; ground water; 
plants; animals; radionuclide kinetics. 

111021 Nevada Applied Ecology Group (NAEG) Vegetation Stud- 
ies. Romney, E.M. (Univ. of California, Los Angeles, CA). Project 
number: AM03-76-SF-00012. Contract: AM03-76-SF-00012. Support- 
ed by: Department of Energy, Las Vegas, NV (USA). Nevada 
Operations Office. Funding: DOE. 
Related energy source: nuclear fission(100) R and D cate~ories: Eco- 
logical effec6of pollutants or physical disturbances. 

- 
The five years of study by the Nevada Applied Ecology 

Group of Pu and other radionuclides at the old safety-shot sites in 
Nevada have provided much environmental information, especially 
as relates to the nature, distribution, persistence, and amount of the 
contaminants present. There is, however, much important informa- 
tion on resuspension and on biologic, edaphic, and hydrologic reac- 
tion mechanisms which yet needs to be obtained in order to help 
resolve the many questions concerning dissemination of transuranic 
elements into the natural environment. Several cases in point are 
discussed as examples. At least another five years of coordinative 
studies at the old safety-shot sites are highly recommended. 
Keywords: nevada test site; plutonium; radionuclide migration; spa- 
tial distribution; environmental transport; transuranium elements; 
radioecology. 

11 1022 Animal Investigation Program. Smith, D.D. (EPA, P.O. 
Box 15027, Las Vegas, NV, 891 14). Project number: J627C-036. 
Supported by: Departnle~~t of Er~rrpy, Washington, D C  (USA). 
Assistant Secretary for Defense Programs. Funding: DOE-$106,000. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This project will assess the potential hazard to man t.hrough 
food-chain animals feeding on plutonium-contaminated land and 
investigate claims of radiation damage to domestic animals living off 
the Department of Energy's (DOE) Nevada Test Site (NTS). Six 
beef animals from a grazhg herd oi the NTS are sacrificed simian- 
nually. These along with periodically collected NTS wildlife are 
prepared for pathological and radionuclide analyses of selected 
tissues. The migration patterns and distances of NTS mule deer 
herds are determined using radio telemetry techniques. Alleged 
radiation damage to livestock is investigated; bioenvironmental sam- 
pling programs at other DOE operational sites are developed; and ad 
hoc sampling programs in response to any release of radionuclides 
from NTS are initiated. An annual report of progress-to-date is 
published in November of each year. An ad hoc investigation report 
is prepared and published within six months after each investigation. 
Reports are requested and used by the Nevada Operations Office of 
DOE and are used by state and Federal wildlife officials for game 
management. Gamma-emitting radionuclides were detected infre- 
quently and strontium-90 concentrations in bones continued in a 
downward trend. Statistical analyses of plutonium-239 levels in 
cattle tissues 1971--1977 revealed levels in lungs, liver, and bone are 
related to the age of the cattle. Activities did not change significant- 
ly in the ingesta and lungs, but tended to increase for bone and liver. 
Hypothetical dose estimates to man from ingesta of tissues were 
estimated to be less than 9 millirems. No gross or microscopic lesions 
were found that could be directly attributable to the effect of 
ionizing radiation. Deer migrated up to 60 kilometers during the 
winter months. Statistical estimates were made of the Nevada Test. 
Site deer population; 
Keywords: plutonium 239; cattle; radionuclide kinetics; food chains; 
deer; nevada test site; population dynamics; wild animals; manage- 
ment; strontium 90; radioactive effluents. 

111023 Influence of Microbial Activity on the Solubility and 
Availability of Plutonium. Au, F.H. (EPA, P.O. Box 15027, Las 
Vegas, NV, 89114). Project number: J627A-81. Supported by: De- 
partment of Energy, Washington, DC (USA). Assistant Secretary 
for Defense Programs. Funding: DOE-$50,000. , .  
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 



The objective is to determine the influence of microbial 
activity on the solubility and biological availability of plutonium and 
americium. Agricultural crops have been planted in undisturbed 
plutonium-contaminated soil at the Nevada Test Site using portable 
greenhouses. The solubility of plutonium as effected by sterile/ 
nonsterile soil and various soil extractants will be determined. The 
influence of microbial activity as exemplified by successive microbial 
generations on plutonium solubility will be determined. A research 
report on the role of microorganisms on increasing the biological 
availability of plutonium will be published. It was found that plutoni- 
um incorporated in tissue was biologically available to succeeding 
microbial growth. This plutonium was available as other plutonium 
compounds for uptake by organisms. In the extraction of plutonium 
in sterile and nonsterile contaminated soil, it was found that plutoni- 
um is solubilized by microbial action and that a microbial-plutonium 
complex occurs to bind it tightly on the soil particles. 
Keywords: plutonium; americium; biological accumulation; microor- 
ganisms; uptake; plants; soils. 

111024 Grazing Studies on the Actinide Contaminated Ranges of 
the Nevada Test Site (NTS). Smith, D.D. (EPA, P.O. Box 15027, Las 
Vegas, NV, 89114). Project number: J627A-83. Supported by: De- 
p h m e n t  of Energy, Washington, DC (USA). Assistant Secretary 
for Defense Programs. Funding: DOE-$60,000. 
Related energy source: nuclear fission(100) R and D categoriek Bio- 
logical effects of pollutants in experimental systems. 

The objective is to provide an assessment of the impact of 
radionuclide releases on an ecosystem from data collected from 
tissue and ingesta of animals grazing on a contaminated range. 
Rumen-fistulated steers serve as biological samplers at six nuclear 
sites to determine preference for vegetation as a function of availabil- 
ity and season for correlation with tissue radioactivity data to 
provide inventory information. Grazing ruminants (cattle) will live 
and graze on one area of known radionuclide contamination for an 
extended period of time. Periodically animals will be sacrificed and 
samples collected for analysis for radioactivity. Periodic reports are 
presented at the Nevada Applied Ecology Group (NAEG) informa- 
tion meetings and published in the proceedings of these meetings. 
Data will be used by the Department of Energy, NAEG, and other 
researchers to evaluate models and to delineate transport mecha- 
nisms and requirements for clean up of contaminated sites. Food 
habit analyses of cattle ingesta revealed that shrub species made up 
the major portion of their diet. Grasses were preferred during the 
spring months. An apparent relationship between actinide concentra- 
tions in the ingesta and Eurotia lanata content was noted. Concentra- 
tions of plutonium-239 in the lung, liver, muscle, and femur tissues of 
the Area 13 cattle were significantly higher than in those tissues 
collected from cattle grazing other NTS areas, or from Rocky Flats, 
CO, -or Searchlights, NV. The gonadal concentrations of the actin- 
ides approached those of bone. These data indicate that considera- 
tion should be given to the plutonium-239 dose to gonads as well as 
that to bone, liver, and lungs for man. 
Keywords: nevada test site; contamination; actinides; transplutonium 
elements; transuranium elements; cattle; radionuclide kinetics; envi- 
ronmental exposure pathway; plutonium 239. 

113000 Effects of Aqueous Effluents from In Situ Fossil Fuel 
Processing Technologies on Aquatic Systems. Bergman, H.L. (Univer- 
sity of Wyoming, Rocky Mountain Institute of Energy and Environ- 
ment, Dept. of Zoology and Physiology, Laramie, WY, 82071). 
Project number: RMIEE T A  No. 001. Contract: ET-78-C-03- 1761. 
Supported by: Department of Energy, Laramie, WY (USA). Laramie 
Energy Technology Center. Funding: DOE41 11,000; EPA- 
$1 11,000. 
Related energy source: Coal(30); oil and gas(l0); oil shale(60) R and 
D categories: Biological effects of pollutants in experimental systems. 

The objective of this project is to evaluate the response of 
aquatic systems to wastewaters derived from in situ fossil fuel 
processing for input to the development of control technology 
measures. The appr,>ach is to: (1) determine toxicity to aquatic biota 
by short term and long term tests with appropriate measures of 
survival growth, reproduction, behavior, physiology, pathology, and 
biochemistry; (2) evaluate wastewater degradation and residue kinet- 
ics in model laboratory microcosms; (3) evaluate bioaccumulation 
and metabolism in aquatic biota. The main results of this work will 
be recommendations on maximum exposure concentrations to pro- 
tect aquatic biota. These recommendations can then be used as the 
basis for designing cost effective control technologies and monitor- 
ing requirements. 
Keywords: toxicity; waste water; in-situ processing; biological effects; 
aquatic ecosystems; growth; reproduction; behavior; physiology; 
pathology; biochemistry; decomposition; biological accumulation; 
maximum acceptable contamination; metabolism; fresh water; bio- 
logical stress; environmental impacts. 

113001 Phytotoxicity and Plant Response to Aqueous Effluents 
Derived from In Situ Fossil Fuel Processing. Skinner, Q.D. (Universi- 
ty of Wyoming, Rocky Mountain Institute of Energy and Environ- 
ment, Plant Science Division, College of Agriculture, Laramie, WY, 

82071). Project number: RMIEE TA NO. 012. Contract: AS20- 
79LC01761. Supported by: Department of Energy, Laramie, WY 
(USA). Laramie Energy Technology Center. Funding: DOE- 
$100,000. 
Related energy source: oil and gas(20); oil ihale(80) R and D catego- 
ries: Ecological effects of ollutants or physical disturbances. 

The objectives of tgis project are to: (1) develop quantitative, 
short-term, diagnostic screening procedures for plant systems; (2) 
using such procedures, quantitate the response of arid zone plants to 
process waters derived from in situ fossil fuel processing and other 
related waters (e.g., leachates, runoff); and (3) select tolerant or 
mitigatory plant species for revegetation and rehabilitatiur~ of dis- 
turbed areas. The initial approach has resulted in the development of 
quantitative seed germination and hydroponic growth procedures. 
Selected species will be evaluated for their response to various 
process-derived waters. This work will result in a cost-effective 
approach to the selection of tolerant species for revegetation and 
rehabilitation and will provide input to the development of control 
measures for process related waters. 
Keywords: coal gasification; in-situ gasification; environmental ef- 
fects; ground water; aquifers; ashes; leaching; runoff; plants; toxicity; 
tolerance; seeds; germination; hydroponic culture; preferred species; 
arid lands; land reclamation; chemical emuents; population dynam- 
ics; revegetation; pollution control. 

113002 Mineralogical and Geochemical Study of the Colorado Oil 
Shale. Slaughter, M. (Colorado School of Mines, Department of 
Chemistry and Geochemistry, Golden, CO, 80401). Contract: ET-78- 
S-03-1768. Supported by: Department of Energy, Laramie, WY 
(USA). Laramie Energy Technology Center. Funding: DOE- 
$ 6 2 . 0 .  
l elated energy source: oil shale(100) R and D categories: Ecological 
effects of pollutants orphysical disturbances. 

The objective o t h ~ s  project 1s to quantitatively determine the 
elemental and mineralogical analyses of oil shale on a microstratigra- 
phic scale. Analysis was performed using electron microprobe, scan- 
ning electron microscopy, x-ray diffraction, and x-ray fluorescences. 
Most of the analysis has been completed and the results are being 
programmed for computer analysis. The computer analysis will 
correlate and integrate the data and the results will be integrqted for 
the final report. 
Keywords: mineralogy; geochemistry; oil shale deposits; stratigraphy; 
electron microorobe analvsis: x-rav diffraction: fluorescence: data . ,  . 
analysis; colorado. 

113003 Effluent Inventory and Control Technology Review. Horst, 
B.I. (Science Applications, Inc., 1200 Prospect Street, La Jolla, CA, 
92037). Project number: 1-026-06-095-00. Contract: 31-109-38-3764. 
Supported by: Department of Energy, Laramie, WY (USA). Laramie 
Energy Technology Center. Funding: DOE-$30,000. 
Related energy source: Coal(20); oil shale(80) R and D categories: 
Ecological effects of pollutants or physical disturbances. , 

The objective of this work was to collect and analyze the 
available emissions data for these experimental oil shale, under; 
ground coal gasification, and tar sands facilities operated and/or 
managed by LETC personnel. The work was approached by inter- 
viewing LETC personnel responsible for each individual project and 
gathering the needed raw information and data. The results contain a 
description of each project and tables of data collected from the 
project. The collection and analysis of this data is significant because 
it is needed to design pollution coated devices to meet EPA and state 
environmental regulations. The final product was a report that 
collects and analyzes all the emission data and puts it into a useful 
format for use in air and water pollution control research. 
Keywords: oil shale processing plants; liquid wastes; gaseous wastes; 
sampling; pollution control; in-situ gasification; coal; oil sand proc- 
essing plants; data compilation; wastes. 

113004 Off-Gas Utilization/Control for In Situ Oil Shale Retort. 
Carlin, T.J. (Science Applications, Inc., 1200 Prospect Street, La 
Jolla, CA, 92037). Project number: 1-092-00-298-00. Contract: ET-78- 
C-01-3181. Supported by: Department of Energy, Laramie, WY 
(USA). Laramie Energy Technology Center. Funding: DOE- 
9 n . m  - - - , - - - . 
Related energy source: oil shaIe(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective of the work is to investigate the feasibility of 
utilizing the off-gas from the in situ oil shale retorts. The problem 
was approached first by compiling data on the composition and 
other characteristics of the off-gases; second, by determining the 
applicable air pollution regulations that the effluent from the utilized 
gases must meet; and last, by researching various off-gas processes 
that can use the off-gas and meet applicable air pollution standards. 
The results indicate that combustion processes either proceeded by 
or followed by sulfur controls are the best ways to utilize the off- 
gases in an economical and environmetally sound manner. The 
research is significant in that it tells the type of research that must be 
done on combustion processes to develop them for use on oil shale 
off-gases. 
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Keywords: feasibility studies; in-situ retorting; gaseous wastes; waste 
product utilization; pollution control; chemical composition; sulfur 
dioxide. 

113005 Environmental Monitoring of Pricetown, West Virginia, In 
Situ Coal Gasification Field Test. Eli, R.N. (University of West 
Virginia, Civil Engineering Department, Morgantown, WV, 26505). 
Project number: EY-77-C-21-8087. Contract: EY-77-C-21-8087. Sup- 
ported by: Department of Energy, Morgantown, WV (USA). Mor- 
gantown Energy Technolo y Center. Funding: DOE-$75,000. 
Related energy source: ~oa&100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective of this project is to develop hydrology models 
for predicting coal seam pollutant plume movement and pollutant 
removal during and after in situ gasification. 
Keywords: coal gasification; in-srtu gasification; water pollution; hy- 
drology; ground water; hydrocarbons; mathematical models. 

113006 Occupational Safety and Toxicological Evaluation of Ef- 
fluents Derived from In Situ Fossil Fuel Processing. Hepler, D.I. 
(Elars Bioresearch Laboratories, Inc., P.O. Box 2211, Fort Collins, 
CO, 80522). Project number: AC2O-79LC10125. Contract: AC20- 
79LC10125. Supported by: Department of Energy, Laramie, WY 
(USA). Laramie Energy Technology Center. Funding: DOE- 
$46,000. 
Related energy source: Coal(20); oil shale(80) R and D categories: 
Biological effects of pollutants in experimental systems. 

The objective of this project is to perform a complete baseline 
toxicological evaluation of an in situ oil shale processing retort 
water. This data will be interpreted in terms of the occupational 
health risks upon exposure to such waters as encountered by field 
and laboratory personnel. The data has been used to develop appro- 
priate evaluations of oil shale and coal gasification waters. The data 
will also be used as input to determine criteria for control of 
wastewaters. Standard toxicological evaluations including the fol- 
lowing have been accomplished: acute primary eye irritation, skin 
sensitization, acute oral and dermal LD-50 in two species, acute 
intraperitonial LD-50 in three species, teratology and 90-day feeding 
triacsin two species, modified dominant lethal assay, and Segment I 
reproduction study. Results have shown the absence of an acute 
health hazard under anticipated exposure risk conditions. 
Keywords: oil shale processing plants; waste water; toxicity; health 
hazards; water pollution control; skin; ingestion; teratogenesis. 

113007 Laboratory Determination of Leaching Rates from Oil 
Shale Retorted Under Simulated In Situ Retorting Conditions. Bethea, 
R.M. (Texas Tech University, Lubbock, TX, 79409). Project number: 
FG03-78ET13084. Contract: FG03-78ET13084. Supported by: De- 
partment of Energy, Laramie, WY (USA). Laramie Energy Tech- 
nology Center. Funding: DOE. 
Related energy source: oil shaIe(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objective is to determine the rate of leaching of inorganic 
salts from oil shale during and after in situ processing. Parameters 
being investigated include retorting conditions, water quality param- 
eters, shale mineralogy, and groundwater composition. 
Keywords: leaching; retorts; in-situ retorting; oil shales; bench-scale 
experiments; salts; water quality; mineralogy; ground water; waste 
water. 

113008 Pollutant Control Through Staged Combustion of Pulver- 
ized Coal. Wendt, J.O.L. (University of Arizona, Tucson, AZ, 
85721). Contract: EX-76-C-01-1817. Supported by: Department of 
Energy, Washington, DC (USA). Office of Coal Utilization. Fund- 
ing: DOE. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

This project focuses on the development of new pulverized 
coal combustion technology with a view to minimize the amount of 
pollutants emitted. Emphasis is on nitrogen oxide emissions, a signifi- 
cant portion of which can be attributed to oxidation of chemically 
bound nitrogen in the fuel. Staged combustion, in which a portion of 
the combustion air is removed from the normal burner air and added 
at some distance downstream, appears to be an effective combustion 
modification, yet the maximum extent that Fuel NOx can be con- 
trolled by this method is unknown. The two specific objectives 
addressed in this contract are: (I)  to determine quantitatively those 
factors that influence NOx emissions from pulverized coal combus- 
tion; and (2) to deline the optimum staged combustion configuration 
for low NOx emissions. Success in this research will, therefore, 
provide technical guidelines that allow increased utilization of coal 
through combustion without excessive environmental damage. 
Keywords. coal fines; combustion; combustion products; nitrogen 
oxides; combustors; design; chemical reaction yield; air pollution 
abatement. 

113009 Environmental Aspects of Oil Shale Underground Coal 
Gasification and Tar Sand Processing. Poulson, R.E. (Laramie 
Energy Technology Center, Laramie, WY, 82071). Supported by: 

Department of Energy, Laramie, WY (USA). Laramie Energy 
Technology Center. Funding: DOE. 
Related energy source: Coal(30); oil and gas(30); oil shale(40) R and 
D categories: Environmental transport and conversion of pollutants. 

Work under this project will plan the assessment of in situ oil 
shale processing environmental concerns, will design and carry out 
subprojects to determine what oil shale fluid products or wastes 
might be produced and what effects they might have on the environ- 
ment, and will study how these effects might be mitigated. 
Keywords: oil shales; in-situ retorting; environmental impacts; liquid 
wastes; water quality; meteorology; air quality; ground subsidence; 
infrared iliermography; green river formation; risk assessment. 

113010 Water Quality Data Storage and Analysis. Pelton, V. 
(University of Wyoming, Water Resources Research Institute, Lara- 
mie. WY. 82071). Contract: PL90337. Suooorted bv: De~artment of 
~ n e r ~ ~ ,  ~a ramie ,  WY (USA). Laramie ~ ; ; k r ~ ~  ~ e k h n o l b ~ ~  Center. 
Funding: DOE-$6,000. 
Related energy source: Coal(25); oil shale(75) R and D categories: 
Environmental transport and conversion of pollutants. 

- 

This pro~ect will computerize water quality data from oil 
shale (underground coal gasifiction and tar sand) related wells. The 
data will be used for correlations on baseline, operational, and post- 
operational parameters. 
Keywords: oil shale industry; water quality; information systems; 
baseline ecology; water pollution. 

113011 Study of Aerobic Oxidation and Allied Treatments for 
Upgrading In Site Retort Waters. Probstein, R.F. (Water Purification 
Associates, 238 Main Street, Cambridge, MA, 02142). Contract: 
AC20-79LC10097. Supported by: Department of Energy, Laramie, 
WY (USA). Laramie Energy Technology Center. Funding: DOE- 
$74.000. 
 elated energy source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objective is to determine by design and experiment the 
most cost effective aerobic oxidation scheme for upgrading in site 
process water. This includes a determination of the system econom- 
ics, its sensitivity to changes in water quality and quantity and to 
changes in physical and kinetic parameters. Pretreatment ncessary 
for biological oxidation such as ammonia removal, pH control, and 
toxicity control will be investigated. To date, the major wastewater 
streams produced in oil shale processing have been identified and the 
quality and quantity of these waters expected at commercial scale 
retorting operations have been estimated. A bio-reactor system has 
been designed, built, and tested. 
Keywords: aerobic conditions; oxidation; waste water; water treat- 
ment; cost; efficiency; oil shales; retorts; in-situ retorting. 

113012 Formation of NOx and Other Products from Chemically 
Bound Nitrogen. Blair, D.W. (Exxon Research and Engineering 
Company, Linden, NJ, 07036). Contract: EF-77-C-01-2650. Support- 
ed by: Department of Energy, Washington, DC (USA). Office of 
Coal Utilization. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

Research is reported that is designed to separate the process 
of coal particle combustion into a series of sequential stages (pyroly- 
sis, gas phase combustion, and char burnout), and to carry out both 
theoretical and experimental studies on the formation of NOx and 
other products from chemically bound nitrogen that occurs in these 
stages. The results of this program will provide insight into the 
fundamental processes of coal combustion, and they will be used to 
construct useful diagnostic models of the formation of NOx from 
chemically bound nitrogen is coal combustion. The ultimate aim of 
the models is the optimization of coal burner design and operation 
for NOx abatement. This program is in the startup phase. Diagnostic 
equipment used in studying the pyrolysis stage of coal particle 
combustion is being put into operation. Theoretical work on both 
pyrolysis and char burnout is being initiated. This program is a 
continuation of work that was funded under NSF RANN Grant No. 
AER 75-03964. In that work, the techniques used in the pyrolysis 
studies were developed as was an early pyrolysis model. Initial 
results were obtained on the devolatilization of nitrogen from four 
coals and one oil shale. Quantities of major gaseous species devolati- 
lized were also measured under simulated combustion pyrolysis 
conditions. 
Keywords: coal; combustion kinetics; nitrogen oxides; synthesis; 
chemical bonds; pyrolysis; devolatilization; pollution abatement; 
chars; nitrogen; removal; combustion products; denitrification. 

113013 Direct Sampling and characterization of Gaseous Species. 
Greene, F.T. (Midwest Research Institute, P.O. Box 27-303, Kansas 
City, MO, 64180). Contract: EF-76-C-01-2288. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Office of Coal Utilization. 
Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 
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A research program is reported that is devoted to identifying 
the gaseous alkali metal species that may play a role in fireside 
corrosion, and to developing direct mass spectrometric probes for 
sampling such species from both idealized laboratory flames and 
small-scale coal combustors. A knowledge of the gaseous alkali 
metal species and their behavior during pulverized cud combustion 
should help elucidate the mechanism of fireside corrosion. A better 
understanding of this mechanism should assist in finding ways to 
reduce fireside corrosion, thereby permitting improved Garnot effi- 
ciencies and greater boiler availability. A molecular-beam mass- 
spectrometric sampling system for the study of minor species ill coal 
dust-air flames was designed, constructed, and tested. Interferences 
caused by ionization by particulates and metastable species were 
eliminated, and the system capability was demonstrated by sampling 
alkali metal and other species as parts per million levels from coal 
dust-air flames. Limited attempts were also made to improve labora- 
tory cost-dust feeder and burner designs. 
Keywords: combustion products; coal; combustibn properties; alkali 
metals; corrosive effects; trace amounts; combustors; corrosion; 
bench-scale experiments; mass spectroscopy. 

113014 Biodegradation of Compounds Used in the Recovery of 
Secondary Oil. Grula, M.M. (Oklahoma State Univ., Stillwater, .OK, 
74074). Project number: 89-00-1201. Contract: 80-BC10168.000. Sup- 
ported by: Department of Energy, Bartlesville, OK (USA). Bartles- 
ville Energy Technology Center. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
characterization and analysis. 

The objective is to determine the biological degradability of 
the chemical compounds that are currently being used for enhanced 
oil recovery. We will examine the degradation products produced 
by various microorganisms occurring in soils. Polyacrylamides will 
be hydrolyzed by removal of the nitrogen and substitution of a 
hydroxyl group. Results have shown that sulfonate detergents are 
very difficl~lt to degrade bi~logically; co-surfactants (alcohols and 
other solvents) are very rapidly degraded; and biopolymetS are 
rapidly degraded by aerobic bacteria. 
Keywords: petroleum; enhanced recovery; biodegradation; chemical 
effluents; microorganisms; synergism; nitrogen; hydroxyl radicals; 
aerobic conditions; solvent properties; surfactants; alcohols; bacteria; 
polyacrylates. 

113015 Tritium Labelling of Dissolved Organics in Oil Shale 
Retort Water. Jones, J.R. (Univ. of Surrey, Guildford, Surrey, 
England GU2 5XH). Contract: PL92446. Supported by: Department 
of Energy, Laramie, WY (USA). Laramie Energy Technology 
Center. Funding: DOE. 
Related energy source: oil shaIe(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objectives of this research are to develop methods for 
efficient isolation of dissolved organic solutes from oil shale retort 
water and to develop methods for uniform incorporation of tritium 
into the organic isolate. Successful methods have been developed 
and provide for the first time a high specific activity, uniformly and 
randomly tritium labelled sample of organics present in oil shale 
process waters. The radioactive material will find broad applicability 
in tracing the fate and transport of dissolved organics in the environ- 
ment and their removal by treatment procedures. 
Keywords: waste water; oil shales; organic compounds; tritium com- 
pounds; labelling; retorts; environmental transport; waste processing. 

113016 Environmental Integration. Kendall, R.F. (Bartlesville 
Energy Technology Center, P.O. Box 1398, Bartlesville, OK, 
74003). Prnject number: 89-00-1201. Contract: 80-BC10171.DIR. Sup- 
ported by: Department of Energy, Bartlesville, OK (USA). Bartles- 
ville Energy Technology Center. Funding: DOE. 
Related energy source: oil and gas(l00) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objectives of this project are to: (1) consolidate and 
disseminate environmental, safety, and health (ES and H) require- 
ments information to BETC, other governmental agencies, industry, 
and the general public; (2) coordinate and integrate BETC's ES and 
H activities; (3) mitigate constraints on fossil energy technology 
development and ultimate commercialization; and (4) develop and 
transfer new technology information. The approach to Environmen- 
tal Integration is to: (1) determine ES and H requirements for 
BETC's liquid fossil fuel program; (2) coordinate and schedule 
environmental and safety requirements for ongoing and proposed 
field projects to assure regulatory compliance; (3) determine ES and 
H impacts on fossil energy technology development; (4) establish 
mitigation research requirements; and (5) project environmental 
impacts on the commercialization of liquid fossil fuel technologies. 
Keywords: fossil fuels; environmental impacts; health hazards; safety; 
information needs; technology transfer. 

113017 Chemical Degrahtion of EOR Compounds. Donaldson, 
E.C. (Bartlesville Energy'Technology Center, P.O. Box 1398, Bar- 
tlesville, OK, 74003). Project number: 89-00-1201. Contract: 

80BC10167.DIR. Supported by: Department of Energy, Bartlesville, 
OK (USA). Bartlesville Energy Technology Center. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective is to determine the rates and products of 
degrndation of EOR chemicals in a subsurface environment of 6000 
feet depth. Chemical compounds placed in an autoclave with rock 
and brine are subjected to temperature and pressures of a subsurface 
depth of 6000 feet. The pilot run on the easily hydrolyzed ethyl 
acetate to check equipment occurred as predicted yielding acetic 
acid and ethyl alcohol. Co-surfactant alcohols show no degradation 
after one month. Sulfonate surfactants show incipient degradation 
after one month. Polymers will be changed in February. 
Keywords: decomposition; chemical reaction kinetics; enhanced re- 
covery; simulation; pilot plants; acetates; acetic acid; ethanol; surfac- 
tants; sulfonates; polymers; alcohols. 

113018 Biodegradation of Compounds Used in the Recovery of 
Secondary Oil. Grula, M.M. (Oklahoma State Univ., Stillwater, OK, 
74074). Project number: 89-00-1201. Contract: 80-BC10168.000. Sup- 
ported by: Department of Energy, Bartlesville, OK (USA). Bartles- 
ville Energy Technology Center. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

We will determine the biological degradability of the chemi- 
cal compounds that are currently being used for enhanced oil 
recovery by examination of the degradation products of microorgan- 
isms occurring in soils. Results show that polyacrylamides are hy- 
drolyzed by removal of the nitrogen and substitution of a hydroxyl 
group; sulfonate detergents are very difficult to degrade biologically; 
co-surfactants (alcohols and other solvents) are very rapidly degrad- 
ed; and biopolymers are rapidly degraded by aerobic bacteria. 
Keywords: enhanced recovery; petroleum; environmental impacts; 
biodegradation; chemical eMuPnts; microorganisms; synergism; ni- 
trogen; hydroxyl radicals; aerobic conditions; solvent properties; 
alcut~ols; bactcrin; polyncrylates. 

113019 Chromatographic Properties of EOR Compounds. Donald- 
son, E.C. (Bartlesville Energy Technology Center, P.O. Box 1398, 
Bartlesville, OK, 74003). Project number: 89-00-1201. Contract: 
8OBC10166.DIR. Supported by: Department of Energy, Bartlesville, 
OK (USA). Bartlesville Energy Technology Center. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objective is to determine the long-term (100 years +) 
migration properties of chemical compounds in a subsurface environ- 
ment equivalent to a petroleum reservoir. Determination is made of 
the chromatographic coefficients of adsorption and chromatography 
by following the transport properties of the EOR chemicals in rocks 
subjected to subsurface conditions. One sulfonate run was completed 
and prepared for evaluation with a finite difference computer pro- 
gram simulating a reservoir. Dispersion of miscible fluids was com- 
pleted for determination of the coefficient of dispersion. 
Keywords: enhanced recovery; chromatography; environmental 
transport; rocks; sulfonates; simulation; dispersions; computer codes. 

113020 Utilization of Nahcolite in a Dry SOZ--NOx Absorber 
System. Howatson, J. (University of Wyoming, Chemistry Depart- 
ment, Laramie, WY, 82071). Project number: RMIEE T A  No. 033. 
Contract: ET-77-S-03-1761. Supported by: Department of Energy, 
Laramie, WY (USA). Laramie Energy Technology Center. Funding: 
DOE-$25,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Nahcolite, the mineral form of sodillm bicarbonate associated 
with the oil shales of the Green River Formation of Northwestern 
Colorado, is being actively considered by the power plant industry 
as the chemical component of a dry S02--NOx absorber system for 
the next generation of coal-fired power plants. This project was 
initiated to obtain detailed information about the chemical aspects of 
such an absorber system. The'reactions of nahcolite and its thermal 
decomposition product sodium carbonate. with sulfur dioxide and 
nitrogen oxides are being investigated over the temperature range 
projected for power plant operation. Products formed are being . 
characterized by x-ray diffraction, scanning electron microscopy and 
chemical analysis. Reaction rates are being measured by weight 
change and chemical analysis. A bench scale apparatus has been 
designed and constructed for study of the absorption reactions over 
a broad range of conditions. The initial work has concentrated on 
sulfur dioxide absorption. At flue gas temperatures the primary solid 
reactant is the very porous sodium carbonate produced by the 
thermal decomposition of nahcolite. Evidence has been obtained that 
sodium pyrosulfite and sodium sulfite can be produced under some 
conditions as precursors to the ultimate product sodium sulfate. 
Continuation of the work in progress will lead. to detailed informa- 
tion about the rates and mechanisms of the absorption reactions. The 
rate information will be useful in optimizing system design and 
operation and the mechanism information will be useful in evaluating 
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the possibility of obtaining solid productsmore valuable than sodium 
sulfate. 
Keywords: nahcolite; sodium carbonates; sulfur dioxide; nitrogen 
oxides; chemical reactions; fossil-fuel power plants; reaction kinetics; 
adsorption; sorptive properties; off-gas systems; air pollution control; 
bench-scale experiments; flue gas. 

113021 . Electrochemical Disposal of HZS. Brosilow, C.B.; Angus, 
J.C. (Case Western Reserve University, Cleveland, OH). Contract: 
EF-77-G-01-2728. Supported by: Department of Energy, Washing- 
ton, DC (USA). Assistant Secretary for Fossil Energy. Funding: 
DOE. - - -  
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Pollutant characterization and analysis. 

The purpose of this research is to obtain experimental data on 
the direct electrolysis of liquid H2S to elemental S and H/sub 2/. 
The information on anodic and cathodic products, overvoltages, and 
current densities will be used to make a preliminary estimate of 
whether an electrochemical process for H2S disposal, which will 
also deliver net electrical work, is technically and economically 
viable. Electrolysis of liquid H2S at both cryogenic and room 
temperatures has been accomplished. Pyridine was used as an elec- 
trolyte. Gaseous hydrogen was evolved at the cathode and elemental 
crystalline alpha-sulfur was the anodic product. The sulfur dissolves 
in the liquid H2S which prevents the formation of an insulating layer 
of sulfur on the anode. Cathodic current efficiencies were 99.8 +- 
0.7 percent and anodic efficiencies were 86.3 +- 3.6 percent. The 
cause of the low anodic efficiencies has not yet been identified. 
Parallel reactions or systematic errors in the analytical procedures 
are each possible. The major source of voltage loss is solution 
resistance. 
Keywords: hydrogen sulfides; electrolysis; bench-scale experiments; 
hydrogen production; sulfur; production; efficiency; current density; 
overvoltage. 

113022 Test and Evaluate MHD Components. Murphree, D. 
(Mississippi State Univ., P.O. Drawer A/AP, Mississippi State, MS, 
29762). Contract: EX-76-C-01-2246. Supported by: Department of 
Energy, Washington, DC (USA). Assistant Secretary for Fossil 
Energy. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

This work will evaluate materials and components for heat 
recovery and seed recovery components in dynamic conditions 
simulating the MHD environment. Data will be obtained on gas 
chemistry and materials which will provide the designer of HRSR 
equipment with the information needed to operate the system in 
accordance with performance and environmental specifications. 
Keywords: coal-fired mhd generators; heat recovery; materials; seed 
recovery; simulation; environment; specifications; gas analysis; eval- 
uation. 

113023 MHD Coal Fired Flow Facility and MHD R and D. 
Dicks, J.B. (Univ. of Tennessee Space Inst., Tullahoma, TN). Con- 
tract: ET-78-C-01-3191. Supported by: Department of Energy, Wash- 
ington, DC (USA). Assistant Secretary for Fossil Energy. Funding: 
nOF - 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The scope of this project is to obtain experimental informa- 
tion on the effect of slag carryover. A facility will be designed and 
constructed to permit testing to determine process characterization. 
These will include effects of slag carryover on NOx and SOX control 
and the characterization of effluents and emissions leaving the MHD 
plant. 
Keywords: coal-fired mhd generators; gaseous wastes; liquid wastes; 
nitrogen dioxide; sulfates; slags; pollution control; chemical analysis; 
process control; design; construction; research programs. 

113024 Study of Seed Reprocessing Systems for Open Cycle Coal- 
Fired MHD. Potterton, S.T. (Babcock and Wilcox, 4282 Strausser 
St. NW, North Canton, OH, 44720). Contract: AC02-79ET15613. 
Supported by: Department of Energy, Washington, DC (USA). 
Assistant Secretary for Fossil Energy. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The project will review and assess processes capable of 
desulfurizing K2S04 in an environmentally acceptable manner. 
These processes will be evaluated on the basis of cost, energy usage, 
and environmental impact. Conceptual designs will be proposed 
which consider recovery of waste heat and useful by-products and, 
in particular, solid waste disposal. 
Keywords: coal-fired mhd generators; open-cycle mhd generators; 
seed recovery; spent seed; processing; potassium sulfates; desulfuri- 
zation; cost; environmental impacts; solid wastes; waste disposal; 
waste heat; heat recovery. 

113025 Study of Seed Reprocessing Systems for Open Cycle Coal- 
Fired MHD. Herrigel, H. (Resources Conservation Co., P.O. Box 

3766, Seattle, WA, 98124). Contract: AC02-79ET15534. Supported 
by: Department of Energy, Washington, DC (USA). Assistant Secre- 
tary for Fossil Energy. Funding: DOE. 
Rclated energy source: CoaI(100) R and I) categories: Pollutant 
characterization and analysis. 

The project will review and assess processes capable of 
desulfurization of K2S04 in an environmentally acceptable manner. 
These processes will be calculated on the basis of cost, energy usage, 
and environmental impact. Conceptual designs will be prepared 
which consider recovery of waste heat and useful by-products and, 
in particular, solid waste disposal. 
Keywords: coal-tired mhd generators; open-cycle mhd generators; 
seed recovery; spent seed; processing; potassium sulfates; desulfuri- 
zation; cost; environmental impacts; solid wastes; waste disposal; 
waste heat; heat recovery. 

113026 Development of Heat Recovery/Seed Recovery System for 
Open Cycle MHD. Probert, P. (Babcock and Wilcox, Barberton, 
OH, 44203). Contract: AC02-79ET15511. Supported by: Department 
of Energy, Washington, DC (USA). Assistant Secretary for Fossil 
Energy. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

This work will obtain a data base for the design of l~ ra t  
recovery and recovery subsystems and components. Included is the 
study of NOx reduction, SOX reduction, and the control of particu- 
lates from MHD power plants. 
Keywords: open-cycle mhd generators; coal-fired mhd generators; 
heat recovery; seed recovery; waste heat; equipment; design; nitro- 
gen oxides; sulfur oxides; particles. 

113027 MHD Environmental Project. Dolene, D. (Montana 
Energy and MHD Research and Development Inst., Box 3809, 
Butte. MT. 59701). Contract: AC07-791D12036. Suooorted bv: De- 
partment of ~ n e r g ~ ,  Washington, DC (USA). ~ s G G a n t  secretary 
for Fossil Energy. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The scope of this activity is to provide identification and 
characterization of environmental issues of concern to MHD facili- 
ties. Included in this work is analysis of environmental requirements 
for MHD, development of an environmental data base, characteriza- 
tion of system interfaces, validation of quench systems, impact of 
effluent species, and environmental site monitoring. 
Keywords: mhd generators; environmental impacts; monitoring; air 
pollution. 

113028 Effect of Synfuels Process Waters on Indicator Bacteria. 
Adams, J.C. (Univ. of Wyoming, Dept. of Microbiology and Veteri- 
nary Medicine, Laramie, WY, 82071). Project number: Purchase 
Order No. PL-91487. Contract: PL-91487. Supported by: Department 
of Energy, Laramie, WY (USA). Laramie Energy Technology 
Center. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective of this research is to determine the effect of 
various synfuel process waters upon representatives of the following 
groups of bacterial indicators of health hazards: total coliforms, fecal 
coliforms, and fecal streptococci. This will help answer several 
questions that could be raised if process waters are allowed to mix 
with natural/receiving waters. Some of these questions are: (1) will 
the process waters kill or damage the selected bacterial indicators; 
(2) will the death or damage be dependent upon the concentration of 
the process waters in the receiving waters; and (3) finally, will the 
mixing of the process waters with the receiving waters cause errors 
in the interpretation of bacteriologic data. 
Keywords: bacteria; biological indicators; waste water; synthetic 
fuels; chemical effluents; water pollution; health hazards; metabo- 
lism; toxicity; streptococcus; process solutions. 

113029 Microbial Interactions with Aqueous Effluents Derived 
from In Situ Fossil Fuel Processing. Williams, S.E. (Univ. of Wyo- 
ming, Inst. of Energy and Environment, Plant Sciences Division, 
College of Agriculture, Laramie, WY, 82071). Project number: 
RMIEE T A  No. 038. Contract: AS20-79LC01761. Supported by: 
Department of Energy, Laramie, WY (USA). Laramie Energy 
Technology Center. Funding: DOE. 
Related energy source: oil shaIe(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objectives of this project are to: (1) determine the specif- 
ic effects microorganisms have on altering constituents of fossil fuel 
derived aqueous effluents by evaluating changes in retort waters 
resulting from microbial growth, isolating bacteria, and other organ- 
isms, demonstrating growth in these waters, and estimating bio- 
chemical parameters of bacteria and other organisms demonstrating 
growth in these waters; (2) evaluate the influence of these effluents 
on soil microorganisms in an undisturbed environment by assaying 
samples from treated and untreated plots for total fungi and by 
completing and summarizing procaryote assays of treated and un- 
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treated soils; and (3) evaluate the influence of these emuents on 
parameters indicative of soil biological activity by determining the 
influence of aqueous emuent from Rock Springs Site 9 on alkaline 
phosphomonesterase activity. 
Keywords: microorganisms; aqueous solutions; waste water; fungi; 
bioassay; soils; enzymes; oil shale industry; waste management; bio- 
logical effects; pollution control; land pollutiot~ control. 

113030 Reverse Osmosis for Treating In Situ Process Condensates 
and Excess Mine Drainage Water. Hicks, R.E. (Water Purification 
Associates, 238 Main Street, Cambridge, MA, 02142). Project 
number: AC20-79LC10089. Contract: AC20-79LC10089. Supported 
by: Department of Energy, Laramie, WY (USA). Laramie Energy 
Technology Center. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objectives are to determine the applicability of reverse 
osmosis to mine drainage water and process condensates from modi- 
fied in'situ oil shale processes; compare the cost and performance of 
reverse osmosis with ion exchange, resin adsorption, and biological 
oxidation. treatments. The results of this work will he input in a 
complete waste water treatment scheme which is separately funded. 
Completed work indicates that reverse osmosis will adequately treat 
moderate to high quality waters with minimal pretreatment. Low 
quality retort waters foul and plug the membranes and do not appear 
to be amenable to reverse osmosis treatment. 
Keywords. acid mine drainage; in-situ processing; oil shales; osmosis; 
cost; pollution control; ion exchange; resins; oxidation; retorts; waste 
water; water treatment. 

113031 Land Restoration for In Situ Oil Shale, Coal, and Tar 
Sands Processing Technologies. Skinner, Q.D. (Univ. of Wyoming, 
Range Management Division, Laramie, WY, 82071). Contract: 
AS2O-79LC01761. Supported by: Department of Energy, Laramie, 
WY (USA). Laramie Energy Technology Center. Funding: DOE. 
Related energy source: Coal(35); oil shale(65) R and D categories: 
Environmental transport and conversion of pollutants. 

The objective of this project is to develop methods for 
initiation of reclamation and monitoring of reclamation success at the 
LETC experimental field sites for in situ oil shale and tar sands 
processing and underground coal gasification. Support services such 
as consultation on permit applications will be provided as needed 
and requested by LETC. Mapping of vegetation for the Rock 
Springs, Wyoming, site is in progress. Mapping for the Green River, 
Wyoming, and Hanna, Wyurnil~y, sites is to begin soon. Reclamation 
plans for all three sites will be prepared after the sampling and 
mapping procedures have been completed. 
Keywords: land reclamation; in-situ processing; oil shale mining; coal 
mines; oil sands; in-situ gasification; underground mining; wyoming; 
revegetation; planning; evaluation. 

113032 Role of Spent Shale in Oil Shale Processing and the 
Management of Environmental Residues. Hines, A.L. (Colorado 
School of Mines, Chemical and Petroleum-Refining Engineering 
Dept., Golden, CO, 80401). Contract: AC20-79LC10020. Supported 
by: Department of Energy, Laramie, WY (USA). Laramie'Energy 
Technology Center. Funding: DOE. 
Related energy source: oil shaIe(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objectives of the project are: (1) to conduct leaching 
studies on spent shale to identify the leachates; (2) to develop 
methods to treat and clean up water produced during in situ retort- 
ing processes; and (3) to investigate the adsorptive and absorptive 
properties of hydrocarbon and combustion gases on spent shale 
produced by in situ processes. Stripping of ammonia and carbon 
dioxide from a model retort water has been carried out at a number * 

of gas and liquid flow rates at 180 and 200 degrees F. A study and 
analysis of the adsorption data of hydrogen sulfide on spent shale. 
retorted in an inert atmosphere has been completed. 
Keywords: leaching; spent shales; waste water; chemical composi- 
tion; water treatment; adsorption; absorption; hydrocarbons; gaseous 
wastes; in-situ processing; ammonia; carbon dioxide; hydrogen sul- 
fides; retorts; packed bed; waste management. 

113033 CDIF/MHD Test Integration. Feret, J. (Westinghouse 
Electric Corp., P.O. Box 10864, Pittsburgh, PA, 15236). Contract: 
EF-77-C-01-2617. Supported by: Department of Energy, Idaho Falls, 
ID  (USA). Idaho Operations Office. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The contractor will perform failure mode and effects analysis 
in accordance with the DOE approved CDIF/MHD Safety Analy- 
sis Plan, prepare CDIF Safety Status Reports on test components 
and subsystems, perform malfunction analysis, and establish criteria 
for emergency operating procedures. 
Keywords: mhd generator cdif; safety; systems analysis; emergency 
plans. 

114000 Marine Environmental Test Program. Kawahara, F.K. 
(Navy Ocean Systems Center, San Diego, CA, 92152). Project 
number: 3058. Contract: EX-76-A-16-3058. Supported by: Department 
of Energy, Washington, DC (USA). Office of Nuclear Energy 
Programs. Funding: DOE-$50,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives of this project are to generate meaningful data 
on the in-situ marine effects on nuclear fuels for the space program 
which may be inadvertently deposited in the ocean due to a space 
mission abort; and to determine effects of heat and radiation on the 
marine life in proximity to these nuclear fuels. Long-term, in-situ 
ocean exposure of solid nuclear fuel samples, clad and unclad, is 
conducted by placing pellets in perforated cages at shallow depths. 
Natural occurring and implanted marine life in the cages is periodi- 
cally extracted and examined and after long exposure is returned to 
laboratory for analysis of effects. Various types of fuels of interest to 
the space program are placed in the program as they become 
available. Bottom and water samples are taken in and around the test 
site and analyzed for dispersion effects. 
Keywords: space flight; nuclear fuels; seas; aquatic ecosystems; envi- 
ronmental effects; radiation hazards; seawater; corrosive effects; 
aquatic organisms; biological effects; temperature effects; biological 
radiation effects; uranium; plutonium; risk assessment; safety engi- 
neering; corrosion; radionuclide migration; space power reactors; 
cladding. 

114001 Environmental and Radiological Safety Studies. Bronisz, 
S.E. (Los Alamos Scientific Lab., CMB Division, P.O. Box 1663, 
Los Alamos, NM, 87545). Project number: D431. Contract: W-7405- 
ENG-36. Supported by: Department of Energy, Washington, DC 
(USA). Office of Nuclear Energy Programs. Funding: DOE- 
s7nn m - . - -, - - - . 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the program is to generate meaningful data 
on the environmental effects of the radiation and heat from radioiso- 
tope heat sources and radioisotope fuels used for power sources in 
the space program. Environmental chambers and aquariums are 
utilized to permit selection of parameters to be tested and to ensure 
control over them. The effects of these parameters on the fuel 
material and simulation of different climates, soils, and water compo- 
sitions are evaluated. 
Keywords: safety; radioisotopes; radioisotope heat sources; nuclear 
fuels; space flight; energy sources; environmental effects; soils; 
water; data; hazards; air; contamination; radioactive aerosols; age 
dependence; weathering; climates; computer codes; plutonium; radi- 
onuclide migration. 

114002 HTGR Seismic Studies. Charman, C. (General Atomic 
Company, P.O. Box 81608, San Diego, CA, 92138). Project number: 
64-2204-05. Contract: AT03-76ET35300. Supported by: Department 
of Energy, Washington, DC (USA). Office of Nuclra~. Energy 
Programs. Funding: DOE-$500,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives of the program are to demonstrate the safety 
of the seismic design of the HTGR core; to test a scale model of the 
core to determine dynamic characteristics under excitation in the 
principal horizontal and vertical directions; to compare results with 
GA private test program and design code predictions; and to im- 
prove design codes using test data. 
Keywords: htgr type reactors; reactor cores; seismic effects; design; 
mockup; performance testing; computer codes; reactor safety. 

114003 HTGR Accident Initiation and Progression Analysis. Jok- 
simovic, V.W. (General Atomic Co., P.O. Box 81608, San Diego, 
CA, 92138). Project number: 64-2207-04. Contract: AT03- 
76ET35300. Supported by: Department of Energy, Washington, DC 
(USA). Office of Nuclear Energy Programs. Funding: DOE- 
$900,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

, The objectives of the program are to provide guidance for 
safety research and development programs for high temperature gas 
cooled reactors; to identify accident event trees, estimate frequency 
of event, consequences of events, and related risks; and to identify 
key accidents in HTGRs requiring additional R and D. 
Keywords: htgr type reactors; reactor safety; research programs; 
reactor accidents; risk assessment. 

114004 HTGR Safety Research. Joksimovic, V. W. (General 
Atomic Company, P.O. Box 81608, San Diego, CA, 92138). Project 
number: 64-2207-05. Contract: AT03-76ET35300. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Nuclear 
Energy Programs. Funding: DOE-$200,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 



400 FEDERAL INVENTORY 1979 

The objectives of the program are to: (1) provide information 
to accurately predict release of fission products to the environment 
and the effect on public safety during HTGR accident conditions; (2) 
determine the need for test facilities to better measure the potential 
hazard to the public from accident and off-normal HTGR condi- 
tions; (3) develop analytical models and experimental data to better 
predict HTGR containment atmosphere response during HTGR 
blowdown accidents; and (4) develop methods to verify the seismic 
adequacy of critical HTGR components. 
Keywords: htgr type reactors; reactor safety; reactor accidents; re- 
search programs; fission products; containment systems; radiation 
hazards; environmental effects; plumes; radionuclide migration; 
blowdown. 

114005 GCFR Safety Aspects of Fuel and Core. Sevy, R.H. 
(Argonne National Laboratory, 9700 South Cass Avenue, Argonne, 
IL, 60439). Project number: 01353. Contract: 0038. Supported by: 
Department of Energy, Washington, DC (USA). Office of Nuclear 
Energy Programs. Funding: DOE-$610,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives of the program include: the assessment of 
GCFR safety related fuel and core features under normal and 
accident conditions to pinpoint safety and design related concerns; 
the assessment of GCFR core and reactor structure response to core- 
disruptive type accidents; the evaluation of accident consequences 
(radiological) to the outside of a GCFR containment building; the 
formulation of a GCFR safety test program; and the design, procure- 
ment and assembly of GCFR test trains for in-pile safety tests. 
Keywords: gcfr type reactors; reactor safety; reactor core disruption; 
risk assessment; test facilities; reactor cores; fuel pins; plutonium. 

114006 Gas Reactor In-Pile Safety Test (GRIST). Arbtin, E. 
(Idaho National Engineering Lab., 550 Second Street, Idaho Falls, 
ID. 83401). Proiect number: 00520. Contract: 41-1570-1-186. Suooort- 
ed 'by: ~ e ~ a r t m e n t  of Energy, Washington, DC (USA). 0ffi6e of 
Nuclear Energy Programs. Funding: DOE-$600,000. 
Related energy source: huclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives of the program are to: (1) develop the concep- 
tual design for a gas reactor in-pile safety test loop including 
definition of system and handling requirements, definition of major 
design features, completion of safety and environmental impact 
reports; (2) design, procure and assemble all hardware for the test 
loop and its supporting systems; (3) develop all check-out and proof- 
test procedures, operating procedures, operator training, and the 
experimental test and examination procedures; and (4) operate the 
test facility with reduction and reporting of the test data. 
Keywords: gcfr type reactors; reactor safety; loss of flow; loss of 
coolant; test facilities. 

114007 GCFR Accident Initiation and Progression Analysis. 
Broido, J.H. (General Atomic Company, P.O. Box 81608, San 
Diego, CA, 92138). Project number: 00589. Contract: 0167. Supported 
by: Department of Energy, Washington, DC (USA). Office of Nu- 
clear Energy Programs. Funding: DOE-$580,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives of the program are to identify and evaluate 
various high risk accidents for the GCFBR; to apply this information 
to idenitify practical improvements in reactor system design or 
operating procedures to reduce these risks; to apply this information 
to provide guidelines and priorities for selecting safety-based R and 
D for GCFBR's; and to maintain close liaison and input to other 
organizations performing safety testing and/or analysis on GCFBR 
for DOE and NRC. 
Keywords: gcfr reactor; reactor safety; reactor accidents; research 
programs; plutonium; risk assessment. 

114008 Gas Cooled Fast Reactor (GCFR) Safety. Hanson, D.L. 
(Los Alamos Scientific Laboratory, P.O. Box 1663, Los Alamos, 
NM, 87545). Project number: 00354. Contract: W-7405-ENG-36. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Nuclear Energy Programs. Funding: DOE-$540,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives of the program are to: (1) perform fuel clad- 
ding melting and relocation tests for the loss of flow accident 
without scram; (2) perform similar GCFR accident simulation tests 
on test assemblies representing the GCFR control element; and (3) 
demonstrate behavior at a full size simulated GCFR subassembly in 
the event of a loss-of-pressure accident with scram. 
Keywords: gcfr type reactors; reactor safety; research programs; loss 
of flow; fuel elements; meltdown; test facilities; nuclear fuels; simula- 
tion. 

114009 Environmental Assessment of Alternate Fast Breeder'Re- 
actor (FBR) Fuels. Tennery, V.J. (Oak Ridge National Laboratory, 
P.O. Box X, Oak Ridge, TN, 37830). Project number: OH107. 

Contract: 0022. Supported by: Department of Energy, Washington, 
DC (USA). Office of Nuclear Energy Programs. Funding: DOE- 
5360.000. 
Related energy source: nudear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The environmental impact of the use of alternate fuels instead 
of mixed-oxide fuel for the LMFBR and its supporting fuel cycle is 
being assessed. Expected effluents and control technology require- 
ments for substituting alternate fuels for mixed-oxide fuel in LMFBR 
fuel cycle are being analyzed. Resulting environmental impacts, 
using existing computer codes, are being estimated. 
Keywords: nuclear fuels; lmfbr type reactors; fuel cycle; environmen- 
tal impacts; chemical effluents; computer codes; radioisotopes; 
safety; radioactive wastes. 

114010 Meteorological Studies. Van der Hoven, I. (National Oce- 
anic and Atmospheric Administration, Air Resources Laboratory, 
8060 13th Street, Silver Spring, MD, 20910). Project number: 
HH009. Contract: EX-76-A-27-1289. Supported by: Department of 
Energy, Washington, DC (USA). Office of Nuclear Energy Pro- 
grams. Funding: DOE-$250,000, NRC-$220,000. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

The objectives consist of research and meteorological disper- 
sion to obtain dispersion parameters for a variety of types of sites, 
particularly LMFBR program and potential reactor sites; field mea- 
surements of downwind tracer gas concentrations and related mete- 
orological parameters over a wide range of distances, terrain, weath- 
er conditions and source configurations; validated dispersion param- 
eters and improved calculational models; and performance of build- 
ing wake effects studies. 
Keywords: lmfbr type reactors; site selection; meteorology; air; com- 
puter codes; radioactive effluents; measuring instruments; disper- 
sions. 

11401 1 Sodium Cooled Breeder Reactor Safety Program. Gavi- 
gan, F.X. (DOE, Division of Reactor Research and Technology, 
Washington, DC, 20545). Supported by: Department of Energy, 
Washington, DC (USA). Office of Nuclear Energy Programs. Fund- 
ing: DOE45  1,827,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective of the program is to provide a technology base 
of analytical tools and experimental data fully responsive to major 
accident safety considerations in the design, evaluation, licensing, 
public acceptance, and economic optimization of sodium cooled 
breeder reactors for commercial power generation. The approach is 
to organize safety technology work in terms of four lines of assur- 
ance, each of which represents a barrier to the initiation or progres- 
sion of a maior breeder reactor accident seauence. and to Dursue 
individually manageable projects within each line of assirance. 
Products will be analytical tools and experimental data that can be 
used to demonstrate that sodium cooled breeder reactors can be 
designed such that postulated major reactor accidents would not 
pose significant risk to public health and safety. 
Keywords: lmfbr type reactors; reactor safety; computer codes; plu- 
tonium. 

114012 Commercial Nuclear Waste Management Terminal Stor- 
age R and D. Carter, N. (Battelle Memorial Institute, 505 King 
Avenue, Columbus, OH, 43201). Project number: AR-03-01. Con- 
tract: EY-76-C-06-1830. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Nuclear Energy Programs. Funding: 
DOE-$66,000,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The project objectives are (1) to assure the timely availability 
of repositories in geological formations for terminal storage of 
radioactive wastes from commercial sources for which Federal 
custody is required; and (2) to conduct geoscience studies in promis- 
ing crystalline, shale and salt formations in order to identify sites for 
terminal storage repositories. Pilot plant repositories will be con- 
structed. 
Keywords: radioactive wastes; radioactive waste disposal; under- 
ground disposal; geology; geological surveys. 

114013 Defense Radioactive Waste Management R and D. 
Beckner, E.H. (Sandia Labs., Albuquerque, NM, 87115). Project 
number: JM-05-03. Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Nuclear Energy Programs. Funding: 
DOE-$ 1 1,180,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective is to demonstrate the geological isolation of 
transuranium (TRU)'contaminated waste. Necessary geoscience in- 
vestigations will be performed to allow selection and characteriza- 
tion of a site in bedded salt for the terminal'storage of existing and 
future DOE generated TRU contaminated wastes. 
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Keywords: radioactive waste management; radioactive waste storage; 76RL01830. Supported by: Department of Energy, Washington, DC 
underground storage; geologic structures; site selection; storage (USA). Office of Nuclear Energy Pro rams. Funding: DOE. 
facilities; salt deposits. Related energy source: nuclear fission600) R and D categories: Envi- 

114014 Sodium Combustion Product Plume Transport Studies. 
Morewitz, H.A. (Atomics International Div., Rockwell Internation- 
al, 8900 De Sota Avenue, Canoga Park, CA, 91304). Project number: 
SA047, Subtask B. Contract: EY-76-C-03-0824. Supported by: De- 
partment of Energy, Washington, DC (USA). Office of Nuclear 
Energy Programs. Funding: DOE-$200,000. 
Related energy soarce: n~lclear fiasinn(50); solar(50) R and D catego- 
ries: Environmental transport and conversion of pollutants. 

The test series consists of seven release tests using 23 to 68 kg 
of 540 degrees C sodium. The sodium was released directly to the 
atmosphere under controlled meteorological conditions (Pasquill A, 
D and F) at heights up to 36 meters. The purpose of the test series is 
to provide a source of airborne sodium oxide particles which simu- 
late the release from either a solar energy receiver or an LMFBR 
heat transport system. These tests will (1) characterize the released 
airborne particles in terms of concentration, deposition, size and 
species; (2) determine the downwind dispersion of particles urlder 
various meteorologica~ conditions; and (3) obtain experimental data 
to validate chemical and depletion models in the COMRADEX 
Code. 
Keywords: lmfbr type reactors; sodium; aerosols; environmental im- 
pacts; environment; fires; reactor accidents; reactor safety. 

114015 Dispersion Modeling. Coffey, R.S. (NUS Corporation, 4 
Research Place, Rockville, MD, 20850). Project number: 2320. Con- 
tract: EN-77-C-02-4290. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Nuclear Energy Programs. Funding: 
DOE-$45,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective is to develop mathematical models to predict 
the dispersion characteristics of nuclear fuels uses in the space power 
program in the atmosphere, lithosphere and hydrosphere. Data 
generated in the laboratory which demonstrate the behavior of 
nuclear fuels in the environment are modeled mathematically. These 
models are used to statistically evaluate the risk of using space power 
systems. 
Keywords: space power reactors; reactor safety; environmental im- 
pacts; risk assessment. 

114016 Environmcntal Assessments of Nonproliferation Alterna. 
tives. Rohwer, P.S. (Oak Ridge National Laboratory, Oak Ridge, 
TN, 37830). Project number: 01446. Contract: W-7405-ENG-26. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Nuclear Energy Programs. Funding: DOE-$200,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective is to identify key environmental issues and 
constraints to licensing for alternative nuclear systems considered in 
the Nonproliferation Alternative Systems Assessment Program 
(NASAP). Work is done by examination of NASAP characteriza- 
tion contractor's reports and published analyses of nuclear fuel 
cycles. Product is input for quarterly NASAP Rolling Report 
which, at completion, will be the DOE'S NASAP report. 
Keywords: environmental impacts; fuel cycle; proliferation; licensing. 

114017 Model Evaluation of Breeder Reactor Radioactivity Re- 
leases. Miller, C.W. (Oak Ridge National Laboraory, Building 7509, 
P.O. Box X, Oak Ridge, TN, 37830). Project number: OH 155. 
Contract: W-7405-ENG-26. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Nuclear Energy Programs. Fund- 
ing: DOE-$255,000. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The purpose of this project is to recommend those models 
and parameters best suited for predicting individual and population 
exposures resulting from routine and accidental breeder reactor 
radioactive discharges and to verify models to the extent possible. 
Models with potential for near-term application to breeder reactor 
releases and models to be subjected to long-term evaluation have 
been identified through an extensive literature search. Data on key 
parameters in these models is being compiled. These data will be 
subjected to statistical analysis to determine optimal values to be 
used in assessment models and to determine the uncertainty associat- 
ed with these parameter values. Data are also being compiled for 
comparison with model output. At the conclusion of the project 
uncertainties will be documented and recommendations will be made 
as to those models and parameters which are best suited for breeder 
reactor assessments. 
Keywords: lmfbr type reactors; radioactive effluents; fission product 
release; mathematical models; calculation methods. 

114018 Environmental Radiation Safety, Plutonium Source Team 
Evaluation. Moss, O.R. (Battelle Pacific Northwest Lab., Richland, 
WA, 99352). Project number: AG-40-20-04. Contract: AC06- 

ronmental transport and conversion of pollutants. 
The objective of the project 1s to evaluate the plutonium 

source term in the environment in the event of a space vehicle or 
nuclear source accident which might result in the damage of a 238- 
Pu refractory oxide power source. Experiments are conducted on 
aerosol interaction, soil-plutonium aging, plutonium dissolution, and 
aerosol characterization. Particle size distributions, coagulation rates, 
dissolution rates, and source term are measured, calculated, and 
evaluated from compiled data. From the aerosol interaction experi- 
ments, a general conclusion is that coagulation of different aerosols 
(soil, plutonium, etc.) observed in the experimental model results in 
an increased safety factor (on the order of a factor of 10) over the 
plutonium aerosol alone. Plans are to conduct additional experiments 
to measure soil scattering and resuspension from impact and better 
quantify coagulation ratios. 
Keywords: radiation protection; plutonium; health hazards; radionu- 
clide migration; soils. 

114019 Advanced Cooling Concepts Test. Johnson, B.M. (Battelle 
Pacific Northwest Lab., Richland, WA, 99352). Project number: 
01400. Contract: EY-76-C-06-1830. Supported by: Department of 
Energy, Washington, DC (USA). Office of Nuclear Energy Pro- 
grams. Funding: DOE; EPA; EPRI. 
Related energy source: Coal(30); oil and gas(l0); nuclear fission(30); 
solar(l0); geothermal(20) R and D categories: Environmental trans- 
port and conversion of pollutants. 

A 10-MWt Advanced Heat Dissipation Test System is to be 
built at the PG and E Kern Station, Bakersfield, California. This 
concept uses ammonia to transfer the heat from the condenser to the 
cooling tower. In the cooling tower, two advanced cooling methods 
will be tested. These are deluged-wet/dry cooling and/or all-dry 
cooling. The unit also uses a steam-to-ammonia reboiler in place of 
the standard condenser. Altogether the improvements are expected 
to demonstrate a 30 to 50% reduction in dry and dry/wet cooling 
system for power plants. The project is currently in Title I1 design 
phase and is planned to be built in FY 1981. EPRI is supplying the 
majority of funds to the design and construction phases. The princi- 
pal hardware components have been purchased. 
Keywords: thermal power plants; cooling systems; cooling towers; 
ammonia; feasibility studies; design; condensers. 

114020 Water Use Information System. Fletcher, J.F. (Westing- 
house Hanford Co., Richland, WA, 99352). Project number: 01326. 
Contract: EY-76-C-14-2170. Supported by: Department of Energy, 
Washington, DC (USA). Office of Nuclear Energy Programs. Fund- 
ing: DOE. 
Related energy source: Coal(l0); oil and gas(l0); nuclear fission(50); 
nuclear fusion(l0); geothermal(l0); hydroelectric(l0) R and D cate- 
gories: Environmental transport and conversion of pollutants. 

The objective of the project is to develop a computerized 
system whereby it is possible to predict where and when deficiencies 
in power plant cooling water availability may occur, thus dictating 
nonconventional cooling methods which are less water consumptive 
or changes in power plant siting. The objective is met through the 
establishment of: a data bank on water availability (ground, surface, 
estuarine) and its associated characteristics; power plant operating 
characteristics, with primary emphasis on water withdrawals and 
consumptive use; and a predictie model for central station power 
plant growth and associated water usage. T o  date, the basic data 
bank is operational and is being used by a number of groups, and the 
predictive model is under development (to be operational in early 
CY 1979). An initial hand analysis of the need for advanced power 
plant cooling methods was published in 1976. This will be updated ill 
FY 1979-80. Supporting water requirements studies for geothermal 
and high temperature reactors were undertaken in 1979--1980. 
Keywords: water; consumption rates; information systems; cooling 
systems; power plants; site selection; mathematical models; water 
requirements; thermal effluents. 

114021 Meteorological Effects of Thermal Energy Release. Pa- 
trinos, A.A. (Oak Ridge National Lab., P.O. Box Y, Oak Ridge, TN, 
37830). Project number: 01308. Supported by: Department of Energy, 
Washington, DC (USA). Office of Nuclear Energy Programs. Fund- 
ing: DOE. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental effects assessment. 

The objective of the METER Program is to develop methods 
and a data base to assess the atmospheric effects of heat and moisture 
releases from large nuclear and fossil energy generating facilities. 
The atmospheric effects of interest include precipitation modifica- 
tion, fogging and icing, drift deposition and shadowing. Included in 
the program are effects from mechanical and natural draft cooling 
towers as well as cooling ponds. Primary emphasis is given to field 
studies with related analytical and physical modeling studies con- 
ducted as well. Oak Ridge National Laboratory has been carrying 
out a precipitation study over a several year period at the 3160 MWe 
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Bowen Power Plant in Georgia utilizing a. dense raingage network 
around the plant to determine to what extent normal rainfall patterns 
are affected by thermal emissions from natural draft cooling towers. 
A report of six months of storm data was published in June 1979. 
Other efforts include: (1) an analysis of drift deposition and transport 
from mechanical draft cooling towers; (2) airborne measurements of 
velocity, temperature, and humidity in cooling tower plumes; (3) 
mathematical modeling to predict the occurrence of snowfall from 
natural draft cooling tower plumes; and (4) physical modeling of 
multiple plume interactions between adjacent cooling towers. 
Keywords: meteorology; waste heat; thermal pollution; air pollution; 
nuclear power plants; fossil-fuel power plants; cooling towers; cool- 
ing ponds; environmental impacts; environmental effects; moisture; 
climates; modifications. 

114022 Power Plant Reject Heat Utilization. Spiewak, I. (Oak 
Ridge National Lab., Oak Ridge, TN, 37830). Project number: AG- 
0409-02. Contract: W-7405-ENG-26. Supported by: Department of 
Energy, Washington, DC (USA). Office of Nuclear Energy Pro- 
grams. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of this project is to assess the potential for 
using vower vlant waste heat. 
~ey%rds:  th'ermal power plants; waste heat; waste heat utilization; 
feasibility studies. 

1 14023 Long-Term Defense Waste Management Technology. 
Daly, G.H. (DOE, Office of Nuclear Waste Management, Washing- 
ton, DC, 20545). Supported by: Department of Energy, Washington, 
D C  (USA). Office of Nuclear Energy Programs. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The technology program is directed toward the development 
and evaluation of alternatives for the long-term management of 
DOE radioactive wastes from producing materials in the defense 
program. It consists of developing alternative technologies for each 
waste type and assessing the associated hazards, costs, and environ- 
mental impact in order to selected and implement the optimum long- 
term disposition alternative. Technology to reduce volumes of 
waste, immobilize the residue and package the waste in a manner 
acceptable for interim and terminal isolation is being developed. 
Keywords: radioactive waste management; radioactive waste dispos- 
al; radioactive waste processing; solidification; volume; national de- 
fense; evaluation; cost; environmental impacts; high-level radioactive 
wastes. 

114024 Waste Treatment Technology. Daly, G.H. (DOE, Office 
of Nuclear Waste Management, Washington, DC, 20545). Supported 
by: Department of Energy, Washington, DC (USA). Office of Nu- 
clear Energy Programs. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The program will develop technology for immobilizing waste 
from commercial nuclear fuel cycles and converting it to forms 
which provide safety and economy of management, satisfy regula- 
tory requirements, and are acceptable for terminal isolation. 
Keywords: radioactive waste processing; solidification; high-level 
radioactive wastes; vitrification; volume. 

114025 Off-Gas Processing: Krypton Recovery. Groenier, W.S.; 
Stephenson, M.J. (Oak Ridge National Lab., P.O. Box X, Oak 
Ridge, TN, 37830). Project number: WAA-80-139. Contract: W-7405- 
ENG-26. Supported by: Department of Energy, Washington, DC 
(USA). Office of Nuclear Energy Programs. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the krypton recovery program is the devel- 
opment of engineering technology, based on fluorocarbon absorp- 
tion, for the safe, reliable removal of Kr-85 during the reprocessing 
of spent power reactor fuel. Absorption and separation of krypton 
and xenon from air streams by contacting with fluorocarbons have 
been demonstrated on a pilot-plant scale at the Oak Ridge Gaseous 
Diffusion Plant (ORGDP). This process was conceived by Steinberg 
at Brookhaven National Laboratory in 1959. Because the system 
operates in the temperature range of -25 to +50 degrees F, it avoids 
the potential hazards associated with operating at liquid nitrogen 
temperatures. The system is also much less sensitive to contaminants 
in the feed gas such as trace organics, carbon dioxide, and nitrogen 
oxides. Small quantities of water can be handled effectively in the 
system. The removal of krypton and xenon from contaminated air 
can be accomplished by intimately contacting the bulk gas stream 
with a continuously flowing stream of fluorocarbon solvent in a 
packed absorber column at a relatively low temperature and moder- 
ate pressure. Because of differences in solubility, essentially all of the 
krypton and xenon, plus substantial amounts of oxygen, nitrogen, 
and argon, can be dissolved in the solvent. The off-gas leaving the 
absorber column is reduced in krypton by a factor of 100 to 1000 and 
can be vented safely. 

Keywords: krypton 85; radioactive waste processing; fuel reprocess- 
ing plants; off-gas systems; adsorption; fluorinated aliphatic hydro- 
carbons. 

1 14026 Transportation Technology Environmental Information 
Center. Davidson, C.A. (Sandia Laboratories, Albuquerque, NM, 
87185). Project number: AS-05-05;AR-05-25;AP-05-l5. Contract: 
ALO 51 (ALO 517B). Supported by: Department of Energy, Wash- 
ington, DC (USA). Assistant Secretary for Nuclear .Energy. Fund- 
ing: DOE-$60,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

Under this program, a centralized source of environmental 
information is provided for use by organizations engaged in risk 
assessment, testing, and evaluation of standards for programs involv- 
ing the transportation of energy materials. Information generated is 
analyzed, summarized, and disseminated to potential users. Emphasis 
is placed on obtaining the latest information, ensuring comprehen- 
sive coverage of transportation application and publicizing the exist- 
ence of the information. Such information is provided on a coopera- 
tive basis to other government agencies, industries, and when appro- 
priate, to foreign nations. Information collected under this program 
has been and is being used as the prime source for studies of normal 
and accident transportation environments, in truck, train, aircraft, 
and ship modes of transport. The index to this work is updated 
annually and information is added to the program as it becomes 
available. 
Keywords: transportation systems; accidents; environmental effects; 
energy sources; transport; data acquisition; risk assessment; stand- 
ards; transportation systems. 

114027 Study of Physical Parameters of Transportation Accidents. 
Hartman, W.F. (Sandia Laboratories, P.O. Box 5800, Albuquerque, 
NM, 87185). Project number: 800037. Contract: AT(29-1)-789. Sup- 
ported by: Department of Energy, Washington, DC (USA). Assistant 
Secretary for Nuclear Energy. Funding: DOE-$70,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

Examination of the extreme severities of transportation acci- 
dents indicates that it is not necessarily desirable, or even possible, to 
protect cargo against all possible accidents. Accepting some small 
probability of an undesired consequence may be necessary. The 
referenced transportation accident analysis (as described in detail in 
SLA-74-0001) provided a probabilistic definition of the environ- 
ments experienced by containers in transportation accidents. Howev- 
er, as this analysis indicated, these environments are not only a 
function of the accident statistics, but also depend on the composi- 
tion of cargo load. Because of a companion study being conducted 
for DECT by Battelle Northwest Laboratories, PNL, the load 
analyzed in the study which resulted in SLA 74-0001, identified 
herein as the transportation accident criteria (TAC) study, consisted 
primarily of small cylindrical containers with individual weights less 
than 4000 pounds which are carried out in large numbers on one 
trailer or boxcar. The results of the TAC study could not be directly 
related to the environment experienced by large shipping casks 
carried on their individual railcars or flatbed trailers. A study was 
completed in F Y  76 to extend the TAC study to describe the 
transportation accident environments to which these large fuel casks 
can be exposed. Those features of transportation systems operation 
and maintenance which potentially contribute to severe accidents 
will be identified. Benefits of possible modifications to these oper- 
ations will be evaluated with the data base and analytical models 
derived in the previous tasks. 
Keywords: transportation systems; accidents; casks; safety; operation; 
maintenance; modifications; cargo; railways; environmental impacts; 
impact tests. 

114028 Assessment of ECT Implications of Malevolently Pro- 
duced Releases from Radioactive Materials Shipping Containers. 
(Sandia Laboratories, Transportation Safety Technology Division 
5433, Albuquerque, NM, 87185). Project number: 800036. Contract: 
AT(29-1)-789. Supported by: Department of Energy, Washington, 
DC (USA). Assistant Secretary for Nuclear Energy. Funding: DOE- 
$190.000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

This program provides a comprehensive study of the failure 
modes of protective packages for radioactive materials subjected to 
malevolent attack and the resulting consequences from a release and 
dispersal of the contents of the container. The major efforts include: 
(1) categorization of packages, (2) evaluation of attack modes, (3) 
tests on obsolete full scale and model packages, (4) tests on model 
packages reflecting current and planned technologies for shipping 
high level waste and spent fuel, (5) tests on spent fuel to determine 
source term (release and aerosol fractions, particle size distribution, 
and energetics), and (6) possible design improvements and deterrent 
systems. 
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Keywords: casks; design; failures; testing; high-level radioactive 
wastes; spent fuels; security; physical protection; safety; transport; 
sabotage; safeguards. 

114029 Transport of and Packaging of Radioactive Materials-- 
Films. Colgan, R.C. (Sandia Laboratories, Division 3153, Albuquer- 
que, NM, 87185). Project number: 800050. Contract: AT(29-1)-789. 
Supported by: Department of Energy. Washington, D C  (USA). 
Assistant Secretary for Nuclear Energy. Funding: DOE-$40,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The  objectives of this program are to produce films on the 
packaging and shipping of radioactive materials; to provide motion 
picture coverage of Sandia tests and projects being conducted for 
the Transportation Staff/ECT/DOE; and to provide and/or coordi- 
nate motion picture coverage of other D O E  laboratories or  multi- 
laboratory projects in this area. The  work involves the preparation 
of a film specification sheet (purpose, content, etc.) on a specific 
topic defined by the Transportation Staff, followed by a treatment, 
script, filming, narration, interlock and optical track prints. Six films 
and a specification and treatment for a film on the package design for 
all types of radioactive materials shipments have been completed. 
Photography will begin on this film in FYI978 and the film will be 
completed in FY1979. Future projects include films to be defined by 
the Transportation Staff/ECT/DOE and report films on tests con- 
ducted for that Staff by Sandia. A stock footage library will continue 
to be maintained. A 14-1/2 minute, sound, color film, Accident Safe, 
on a variety of tests on containers used to carry radioactive materials 
including the five full-scale cask impact and burn tests has been 
completed. The  film also discusses the use of computer modeling and 
scale-model testing as accurate prediction and analyses techniques. 
Four short, sound, color films on the full-scale impact and burn tests 
were made as each test was completed. The final film was a 3- 
minute, sound, color film on all five tests, and it has received 
extremely wide distribution. Also completed were six, short, silent, 
color films on various l/8-scale and full-scale cask impact tests. 
Keywords: radioactive materials; packaging; transport; casks; testing; 
photography; photographic films. 

114030 Risk Assessment and Testing. Rhoads, R.E. (Battelle Pa- 
cific Northwest Laboratory, P.O. Box 999, Richland, WA, 99352). 
Project number: 800041. Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, D C  (USA). Assistant Secretary 
for Nuclear Energy. Funding: DOE-$320,000. 
Related energy source: Coal(l0); oil and gas(l0); nuclear fission(80) R 
and D categories: Environmental effects assessment. 

The objective of the Transportation Safety Studies project is 
to assess the risks to man and the environment from the transport of 
energy materials. The study encompasses essentially all transportable 
energy materials and transportation modes with emphasis on nuclear 
fuel cycle materials. State-of-the-art risk assessment methods such as 
fault tree analysis are used in the study. The  program output will be 
a series of reports on the risks in transporting particular energy 
materials by particular transport modes. The reports will provide: (1) 
a quantitative evaluation of the risk, (2) information to assist society 
in determining the acceptability of the risk, and (3) an indication of 
the principal contributors to the risk. This will provide direction on 
methods to change the transport system should the risk be judged 
unacceptable by society. 
Keywords: risk assessment; safety; environmental impacts; transport; 
energy sources; fault tree analysis; transportation systems. 

114031 Year 2000 Study. DeSteese, J.G. (Battelle Pacific North- 
west Lab., P.O. Box 999, Richland, WA, 99352). Project number: 
800032. Contract: EY-76-C-06-1830. Supported by: Department of 
Energy, Washington, D C  (USA). Assistant Secretary for Nuclear 
Energy. Funding: DOE-$250,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objectives of this project are to: (1) characterize the 
present transportation systems for energy materials; (2) project 
system characteristics through the year 2000; (3) identify possible 
problems that could occur in energy material transportation; and (4) 
suggest actions that could be taken to prevent their occurrence. 
Such identification of potential problems well in advance of their 
occurrence will serve to reduce the number and severity of potential 
crises. The project will include literature searches, workshops, dis- 
cussions with key personnel in energy and transportation, and analy- 
sis of the information obtained. 
Keywords: radioactive materials; transport; forecasting; radioactive 
wastes; economics; transportation systems; waste transportation. 

114032 Full Scale Vehicle Testing Program. Yoshimura, R.H. 
(Sandia Laboratories, Division 5433, Albuquerque, NM, 87185). 
Project number: 800043. Contract: E(29-1)-789. Supported by: De- 
partment of Energy, Washington, D C  (USA). Assistant Secretary 
for Nuclear Energy. Funding: DOE-$550,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
rorrmental effects assessment. 

For the first time, full scale hazardous material packaging 
systems will be exposed to a series of extreme full scale transporta- 
tion accidents that will be carried out under laboratory controlled 
conditions. This test series will measure the response of actual 
hardware to real accident conditions. In the current test program, 
three basic tests were planned: (1) locomotive grade-crossing impact 
with a tractor-trailer system carrying a spent nuclear fuel shipping 
cask; (2) crash test of a truck transport system and spent nuclear fuel 
shipping cask into a solid concrete barrier; and (3) collision into a 
solid concrete barrier and fire test of a special railcar carrying a 
spent nuclear fuel shipping cask. The  locomotive grade-crossing test 
and the crash test of the truck transport system were conducted 
durine FY 77. 
~ e y w i r d s :  transportation systems; accidents; packaging; impact tests; 
spent fuel casks; trucks; trains; safety; cargo; railways. 

114033 Sub seabed disposal. Anderson, D.R. (Sandia Laborato- 
ries, Albuquerque, NM, 87185). Project number: AP-05-15-20. Con- 
tract: AT(29-1)-789. Supported by: Department of Energy, Washing- 
ton, D C  (USA). Assistant Secretary for Nuclear Energy. Funding: 
DOE-$2.830.000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

The objectives are: (1) to  determine the environmental and 
technical feasibility of emplanting high-level radioactive wastes into 
the deep ocean floor in geologically stable and biologically inactive 
sediments; and (2) to develop and maintain a capability of assessing 
the ocean radioactive waste disposal programs of other nations. The 
approach is to first assess and define an entire disposal system and to 
determine the feasibility of seabed disposal from firm scientific and 
technical information. The safety and environmental effects of such a 
system are then to be determined, and the requirements to carry out 
seabed disposal defined, based on the findings of the program as 
above and subject to considerations of both the feasibility and safety 
of the system. The final step is to prove system capability by a 
combination of tests and demonstrations. 
Keywords: radioactive waste disposal; marine disposal; sea bed; high- 
level radioactive wastes; feasibility studies; sediments. 

114034 Study of Decommissioning Accelerators and Fusion De- 
vices. Marmer, D.G. (Argonne National Laboratory, 9700 S. Cass 
Avenue (EIS-lo), Argonne, IL, 60439). Project number: 800313. 
Contract: W-31-109-ENG-38. Supported by: Department of Energy, 
Washington, D C  (USA). Assistant Secretary for Nuclear Energy. 
Fullding: DOE-$85,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

The  objective of this study is to determine the cost, amount of 
waste produced and sensibility of components when an accelerator is 
permanently decommissioned. A thorough list of existing accelera- 
tors is being developed. Comments on guidelines for low level waste 
disposal as they pertain to accelerator comments are discussed. 
Keywords: cost; accelerators; decommissioning; low-level radioactive 
wastes; radioactive waste disposal. 

114035 DOE National D and D Plan. King, J.C. (Battelle Pacific 
Northwest Laboratory, P.O. Box 999, Richland, WA, 99352). Proj- 
ect number: 800308. Contract: EY-76-C-06-1830. Supported by: De- 
partment of Energy, Washington, D C  (USA). Assistant Secretary 
for Nuclear Energy. Funding: DOE-$60,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

Several hundred radioactively contaminated facilities under 
the cognizance of the Department of  Energy have been removed 
from active service and must be dismantled, decontaminated or  
prepared for safe.storage of their radioactive inventory. Included are 
reactors, laboratories, fuel reprocessing plants, waste management 
and other facilities used in the development of nuclear energy. 
Responsibility for disposition of facilities declared surplus prior to 
October 1, 1976, is with the Division of Environmental Control 
Technology (ECT). T o  provide overall coordination of disposition 
planning, E C T  has established a National Disposition Planning Pro- 
gram. Initial objectives of this program are to develop a nationwide 
inventory of surplus D O E  contaminated facilities and to establish an 
initial prioritization of facilities for disposition. The ultimate output 
of the program will be a Disposition Program Plan which will be 
utilized in developing five-year plans for disposition of surplus 
facilities and for preparing annual budgets. Three contractors, in- 
cluding Battelle Pacific Northwest Laboratories (PNL), Atomics 
International (AI), and United Nuclear Industries (UNI) will con- 
tribute to the National Disposition Planning Program. P N L  responsi- 
bilities are to assist in the development of a comprehensive, long- 
range National Disposition Program Plan and five-year operating 
plans, using the prioritization and planning methodologies developed 
for the Hanford Decommissioning Planning Project. P N L  is also 
responsible for providing overall program review and evaluation as 
requested by the sponsor. 
Keywords: decontamination; decommissioning; nuclear facilities; 
safety; planning. 



114036 Engineering Feasibility of Uranium Tailings Stabilization 
Methods. Overmyer, R.F. (Ford, Bacon and Davis Utah, Inc., 375 
Chipeta Way, Salt Lake City, UT, 84108). Contract: AC13- 
76GJ01658. Supported by: Department of Energy, Washington, D C  
(USA). Assistant Secretary for Nuclear Energy. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

The work had the following objectives: (1) determine effec- 
tiveness of various tailings stabilization materials on radon flux 
attenuation, including coal, activated charcoal, oil and Calcilox 
under various environmental conditions, and (2) determine diffusi- 
vity of radon gas through various media, including air, sand, and 
clay. The  work included large scale testing of Calcilox volumetric 
stabilizer in tailings, with and without soil covers; laboratory scale 
tests of effectiveness of coal, oil, and activated charcoal as covers 
over tailings; and gaseous diffusion experiments on radon through 
air, sand, clay, glass, and steel wool. The results of the work will 
provide input into the determination of the stabilization concept to  
be used at each site. 
Keywords: mill tailings; feasibility studies; stabilization; feed materials 
plants; engineering; radioactive waste management; radon; coal; oils; 
activated carbon; attenuation. 

114037 Asphalt Emulsion Sealing of Uranium Tailings. Hartley, 
J.N. (Battelle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 

. 99352). Contract: 80379. Supported by: Department of Energy, Wash- 
ington, D C  (USA). Assistant Secretary for Nuclear Energy. Fund- . . - - 
i n g  DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

The overall objective of this project is to investigate the use 
of asphalt emulsion sealants to contain radon and radium in uranium 
tailings, including the development of engineering criteria for sealing 
uranium tailings. The  approach is to carry out both laboratory and 
field studies on the use of asphalt emulsion as a long-term sealant for 
(1) uranium tailings characterization, (2) asphalt emulsion tailings 
seal formulation, (3) radon and radium diffusion and permeation 
measurements, and (4) asphalt emulsion tailings seal stability tests. 
Field studies include reviewing application technology and conduct- 
ing field test at selected inactive tailings sites. The  stability of the 
seal, as affected by mechanical abuse, root penetration and over- 
burden requirements, is evaluated, and the effectiveness of the seal 
for radon reduction is determined. 
Keywords: asphalts; mill tailings; sealing materials; emulsions; radon; 
radium; radionuclide migration; field tests; stability; radiation protec- 
tion. 

114038 Pollution of Ground Water Due to Inactive Mill Tailings. 
Chappelle, W. (Univ. of Coloradc, Center for Environmental Sci- 
ences, 1 I00 14th Street, Denver, CO, 80202). Contract: EY-76-S-02- 
4017. Supported by: Department of Energy, Washington, D C  (USA). 
Assistant Secretary for Nuclear Energy. Funding: DOE.  
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The purpose of the work is to determine the geochemical 
processes involved in the transport of contaminants from inactive 
mill tailing sites and to survey the extent of water pollution at such 
sites. Other objectives are: (1) to establish the presence of ground 
water at o r  near existing sites; (2) to establish the extent of seepage 
and leaching by rainfall and snowmelt and the need for a lining of 
the ground in the case of tailings relocation; (3) to predict the 
amount and concentration of contaminants which could emanate 
from the piles; (4) to measure contaminant concentration in the 
ground surrounding pile and to validate the predictions; and (5) to 
evaluate the hydrology of alternate, final repositories. 
Keywords: ground water; contamination; mill tailings; leaching; hy- 
drology; radionuclide migration; radiation monitoring; radi~active 
waste disposal; radioactive waste facilities. 

114039 Decommissioning of the New Brunswick Laboratory. 
Mann, S.A. (DOE, 9800 South Cass Avenue, Argonne, IL, 60439). 
Contract: DOE/CORO. Supported by: Department of Energy, 
Washington, D C  (USA). Assistant Secretary for Nuclear Energy. 
Funding: DOE.  
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

The  objective of the project is to return to  unrestricted use 
the site of the old New Brunswick Laboratory facilities in New 
Jersey. The laboratory consists of several building complexes on a 
4.7 acre site. Radioactive contamination in the buildings will be 
reduced to acceptable levels by removal of equipment, materials, and 
~ o r t i o n s  of the structure as necessarv. The undereround ~ i ~ i n e  . .  .2 

System will be removed as well as a <ockpile of piEhblende con- 
taminated soil buried on the site. Following decontamination, all 
remaining structures will be demonlished and the site released for 
unrestricted use. Initial decontamination was accomplished by a 
commercial firm under contract to D O E  during F Y  1978. This work 
involved removal of all contaminated furniture, equipment, ventila- 
tion, and filter systems and the entire above grade piping systems: 

An architect-engineer firm is presently under contract to prepare a 
Phase I1 design package for further decontamination work at the 
site. This will consist of procedures for removal nf t.he remainder of 
building contamination including the underground sewer system and 
demolition of all structures. 
Keywords: decommissioning; nuclear facilities; new jersey; decon- 
tamination; radioactive wastes; transport; removal; abandoned sites. 

114040 Weldon Spring Site-Supervision and Decommissioning. 
Cavendish, J.H. (National Lead Co. of Ohio, P.O. Box 39158, 
Cincinnati, OH, 45239). Contract: AC05-760R01156. Supported by: 
Department of Energy, Washington, D C  (USA). Assistant Secretary 
for Nuclear Energy. Funding: DOE.  
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

The  objective of this project is to decommission the DOE-  
Weldon Spring site and return it to unrestricted use. The  site consists 
of four pits that contain the radioactive wastes generated from the 
production of uranium metal at the Weldon Spring Production 
Center from 1957 to 1966. D O E  also has possession of a quarry 
located four miles fromthe Weldon Spring Plant which was used for 
the disposal of contaminated rubble and thorium residues. The  
residues contained in' the four pits are to be removed by private 
contractor. The National Lead Company of Ohio will monitor the 
removal of the sludges and pump any surface runoff as necessary 
back into the pits. After the sludges have been removed, the superna- 
tant liquors will be treated and disposed of, and the site will be 
graded to an essentially natural contour. Pending geological and risk 
assessments, there may be an attempt made to seal a portion of the 
flgor of the quarry with grouting. If this proves successful, then the 
quarry area will be filled, graded, and seeded. Biodenitrification 
studies of pit water have been initiated at ORNL. Background 
information on the quarry has been summarized; geological and risk 
assessments have been initiated through O R N L  toward isolation of 
the quarry from the environment. 
Keywords: decommissioning; radioactive waste storage; radioactive 
waste facilities; uranium; mill tailings; radioactive waste processing; 
transport; radiation monitoring; land reclamation; excavation; risk 
assessment; denitrification; decontamination. 

114041 Decommissioning Engineering: Shippingport Atomic 
Power Station. Miller, R.L. (UNC Nuclear Industries, P.O. Box 490, 
Richland, WA, 99352). Contract: EY-76-C-06-1857. Supported by: 
Department of Energy, Washington, D C  (USA). Assistant Secretary 
for Nuclear Energy. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

The objective of the program is to decontaminate and decom- 
mission ( D  and D )  the Shippingport Atomic Power Station follow- 
ing shutdown and defueling consistent with contractor obligations. 
Keywords: shippingport reactor; reactor decommissioning; decon- 
tamination. 

114042 Decommissioning of Sodium Reactor Experiment Facili- 
ties. Carroll, J.W. (Atomics International/RockweII, 8900 DeSoto 
Avenue, Canoga Park, CA, 91304). Contract: AI03-76SF75008. Sup- 
ported by: Department of Energy, Washington, D C  (USA). Assistant 
Secretary for Nuclear Energy. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants o r  physical disturbances. 

The  objectives of the task are to dismantle the Sodium 
Reactor Experiment (SRE) facility and to remove all significant 
reactor originated radioactivity from the site, thus releasing the 
facility from all requirements for radiological control, licensing, o r  
monitoring and make the site available for other uses. 
Keywords: sre reactor; reactor decommissioning; reactor dismantling. 

114043 Decommissioning of DASMP Areas (Mound Facility). Els- 
wick, T.C. (Monsanto Research Corp., P.O. Box 32, Miamisburg, 
OH, 45342). Contract: P79-02-216. Supported by: Department of 
Energy, Washington, D C  (USA). Assistant Secretary for Nuclear 
Energy. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logica! effects of pollutants o r  physical disturbances. 

The D and D of inactive DASMP areas was initiated, where- 
in surplus plutonium-238 contaminated gloveboxes and other equip- 
ment were removed from the inactive DASMP areas. These areas 
are being restored to a reusable condition for further program 
utilization. The areas to be decommissioned and decontaminated are 
portions of the P P  Building, portions of the R Building, and the 
Waste Transfer System. The project consists of removing contami- 
nated gloveboxes, decontaminating areas to specified levels (wipe 
<3000 d/m/60 sq-cm and external radiation < 1 mr/hr at surface) 
disposing of contaminated equipment and wastes. In P P  Building 
partitions are being installed where gloveboxes have been removed 
in order to maintain the access corridor concept for proper ventila- 
tion control. This work package's program benefit will be to satisfy a 
directive to remove plutonium-238 processing from Mound Facility 
plus it will provide space for new D O E  programs. 
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Keywords: decommissioning; plutonium 238; nuclear facilities; glove- 
boxes; decontamination; removal; transport; mound laboratory. .. ' 
114044 Decommissioning of Center for Energy and Environmental 
Research (CEER), Mayaguez Facility. Barcelo, H. (Univ. of Puerto 
Rico, Mayaguez, PR). Project number: 800090. Contract: EY-76-C- 
05-1833. Supported by: Department of Energy, Washington, D C  
(USA). Assistant Secretary for Nuclear Energy. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The reactor facility will be decommissioned and decontami- 
nated to levels suitable for release for unrestricted use. The ap- 
proaches used consist of: (1) preparation of an engineering assess- 
ment; (2) preparation of the site for disposition operations; (3) 
removal of reactor core tower and support structures; (4) removal of 
radioactive or contaminated pool structures, such as beam ports and 
thermal column Pb window; (5) removal of radioactive pool con- 
crete and embedments; (6) removal of contaminated components of 
the cooling system; (7) decontamination of hot cells, laboratories, 
and other work areas; (8) removal and decontamination of hot waste 
storage components of .the cooling system; and (9) final radiation 
survey of CEER to be incorporated in the writing of a final report. 
Keywords: decommissioning; reactor decommissioning; nuclear facil- 
ities; decontamination; engineering; transport; equipment; removal; 
laboratory equipment; radiation monitoring; reactors. 

114045 Decommissioning Liquid Waste Evaporator System (PM- 
2A). Meservey, R. (EG and G Idaho, Inc., Idaho National Engineer- 
ing Lab., P.O. Box 1625, Idaho Falls, ID, 83401). Contract: EY-76-C- 
07-1570. Supported by: Department of Energy, Washington, D C  
(USA). Assistant Secretary for Nuclear Energy. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Ecf- 
logical effects of pollutants or physical disturbances. 

The objective is to dismantle completely the Liquid Waste 
Evaporator System PM-2A. All contaminated systems will be de- 
contaminated, disassembled, removed, and transported to the Radio- 
active Waste Management Complex. The project involves the de- 
commissioning of two 189,270 liter underground carbon steel storage 
tanks, a condenser building with a 567.8 liter holding tank, the PM- 
2A evaporator tank with heater, and a stainless steel waste water line 
339.8 m long. The waste water line runs between the inoperative 
liquid waste evaporator (located in Building TAN-616) and PM-2A 
Tanks 709 and 710. Three uncontaminated tanks are also located in 
the PM-2A area. Approximately 5400 cubic m of contaminated soil 
exists in this area. 
Keywords: decommissioning; liquid wastes; evaporators; decontami- 
nation; tanks; radioactive waste storage; transport; soils; radioactive 
waste facilities. 

114046 Recycle of Contaminated Scrap Metal. Cavendish, J.H. 
(National. Lead Co. of Ohio, P.O. Box 39158, Cincinnati, OH, 
45239). Contract: ACO5-760R01156. Supported by: ~ e ~ a r t m e d t  of 
Energy, Washington, DC (USA). Assistant Secretary for Nuclear 
Energy. Fundirg: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objectives are to obtain amendments to the present Code 
of Federal Regulations, providing for the recycle of and unlicensed 
use of contaminated metals below specified de minimis levels, and to 
provide the technology and facilities for decontaminating DOE 
inventories of scrap metals meeting the amended criteria. The Cas- 
cade Improvement/Cascade Uprating Program (CIP/CUP) present- 
ly underway will generate large quantities of metallic scrap with a 
total value, at current market prices, in excess of $50 million. First, a 
large portion of the'scrap was classified and, second, most of it was 
contaminated with slightly enriched uranium. Enriched uranium, 
being a special nuclear material, is covered by lOCFR70 or the Code 
of Federal Regulations which prohibits the possession of any quanti- 
ty by anyone not holding a specific license for its possession.' This 
regulation effectively barred the commercial use of CIP/CUP scrap 
since issuance of a specific license to all potential users of the scrap 
and consumer products made from it would not be possible. There- 
fore, it was decided by OR to propose the amendment of IOCFR70 
to establish a de minimis limit below which metal would be exempt- 
ed from the licensing requirements. In addition, a program to devel- 
OD orocesses for decontamination of CIP/CUP scrap to meet the 
p;oposed de minimis limits was initiated. It was found that smelting 
eliminated the need for security classification and also decontaminat- 
ed most metals. 
Keywords: scrap metals; recycling; decontamination; smelting; regu- 
lations; radioactive wastes; us doe; prices; radioactive waste manage- ' 
ment. 

114047 Decommissioning of Retired Hanford Facilities: Technol- 
ogy: Bair, W.J. (Battelle Pacific Northwest Labs., P.O. Box 999, 
Richland, WA, 99352). Contract: EY-76-C-06-1830. Supported by: 
Department of Energy, Washington, DC (USA). Assistant Secretary 
for Nuclear Energy. Funding: DOE. 

Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objectives of this project are to conceive, develop, and 
test advanced technology applicable to the Hanford decommission- 
ing effort. This project is divided into several tasks that encompass 
the extremely diverse technology applicable to the Hanford decom- 
missioning effort. Technology assessments were made on: concrete 
decontamination and concrete properties; dry ice blasting; arc saw 
evaluation; burial ground stabilization; instrumentation development; 
electro polishing/vibratory finishing application; and fixatives (con-. 
tamination). 
Keywords: decommissioning; hanford reservation; nuclear facilities; 
technology assessment; concretes; underground disposal; stabiliza- 
tion; radioactive wastes; electropolishing; electronic equipment; de- 
contamination; radioactive wastes. \ 

114046 Contaminated Equipment Volume Reduction. Graves, 
A.W. (Rockwell Hanford Operations, P.O. Box 250, Richland, WA, 
99352). Contract: RH0/800014. Supported by: Department of .- 

Energy, Washington, DC (USA). Assistant Secretary for Nuclear 
Energy. Fundlng: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The Contaminated Equipment Volume Reduction project 
includes design, development, and demonstration of process equip- 
ment which will reduce the size and volume of contaminated metal- 
lic equipment to a form suitable for terminal storage or disposal. The 
project includes two major tasks. A size reduction task includes the 
design, fabrication, development, and demonstration of an arc saw 
which will accept an arbitratily shaped, full-sized stainless steel 
vessel or other radioactively contaminated metallic equipment, and 
remotely, rapidly, and safety reduce it to fragments which will be 
conveniently sized for subsequent handling. The volume reduction 
task includes the design, fabrication, development, and demonstra- 
tion of a vacuum furnace system to melt down metallic pieces of 
contaminated equipment into ingots acceptable for disposal. 
Keywords: packaging; radioactive wastes; equipment; compacting; 
materials handling; furnaces; design; vacuum. melting; radioactive 
waste processing; volume. 

114049 Supervision and Decontamination of Niagara Falls Storage 
Site. Cavendish. J.H. (National Lead Co. of Ohio. P.O. Box 39158. 
Cincinnati, OH; 45239). Contract: AC05-760R01 i56. Supported by: 
Department of Energy, Washington, DC (USA). Assistant Secretary 
for-Nuclear Energy.Punding: DUE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective of this project is the decommissioning of the 
191 acre DOE-Niagara Falls site and its return to unrestricted use. 
The DOE site is used as a radioactive waste storage area. No 
radioactive wastes were or are generated on the site. The wastes 
were shipped there from several production locations between 1944 
and 1953. National Lead Company of Ohio currently provides 
supervision and caretaking activities on the site. The non-DOE 
owned residues are expected to be removed by a private contractor 
prior to FY 1983. After this is completed, the DOE-owned residues 
will be removed, buildings demolished, and the site decommissioned. ' 

The study of methods for reduction of radon exhalation from wastes 
was continued and asphaltic emulsion coating of some residues was 
completed. A detailed radiological survey of the site was subcon- 
tracted to Battelle-Columbus and the majority of the field work was 
completed. 
Keywords: decontamination; decommissioning; radioactive waste 
storage; radioactive waste facilities; new york; radon; radiation mon- 
itoring. 

114050 DOE Decommissioning Planning System. Stelle, A.M. 
(Atomics International/RockweII, 8900 DeSoto Avenue, Canoga 
Park, CA, 91304). Contract: AI03-76SF75008. Supported by: Depart- 
ment of Energy, Washington, DC (USA). Assistant Secretary for 
Nuclear Energy. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective of the National Decommissioning Planning 
System is to develop and implement a system to generate priorities 
and a long range plan for the Department of Energy's (DOE) 
decommissioning program. The system output will be a 20-year plan, 
which identifies projects, priorities, alternate decommissioning strat- 
egies, schedules, costs, work force requirements, and waste quanti- 
ties. The plan will assist DOE in preparing annual budget requests. 
Keywords: reactor decommissioning; reactor dismantling; planning; 
cost; nuclear facilities; decommissioning. 

114051 Building 350: Plutonium Glovebox Disposal. Kline, W.H. 
(Argonne National Lab., 9800 South Cass Avenue, Argonne, IL, 
60439). Project number: 42810/800376. Contract: W-31-109-ENG-38. 
Supported by: Department of Energy, Washington, DC (USA). 
Assistant Secretary for Nuclear Energy. Funding: DOE. 
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Related energy source: nuclear fission(100)-R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objectives to the program are to decommissi5n ANL's 
Surplus Plutonium Fabrication Facility (PI+) and make the area 
available for further nuclear work by New Brunswick Laboratory 
(NBL). The project includes dismantling gloveboxes, ventilation 
ductwork, utility systems, and associated internal and external equip- 
ment, including necessary size reduction to fit acceptable packaging 
for acceptance at a DOE Transuranium (TRU) retrievable storage 
site, and decontamination of the facility to acceptable levels. Prior to 
size reduction, equipment will be disassembled and bagged out and 
attempts made to decontaminate glovebox interiors t o  less than 
retrievable TRU levels usinn simvle cleaning techniques followed by 
coating all inside surfaces wTth laiex paint. ~ < z e  reduction, conducted 
in a specially-constructed plastic enclosure maintained negative to 
general work area and utilizing workers dressed in protective cloth- 
ing and air supplied respirators, will be accomplished by disassembly 
and mechanical cutting. Complete dismantlement and decontamina- 
tion of remaining systems and structures will be performed. 
Keywords: gloveboxes; plutonium; radioactive waste disposal; labora- 
tory equipment; decommissioning; decontamination; nuclear facili- 
ties. 

114052 Nuclear Rocket Development Station (Area 25): Survey 
and Cleanup. Bicker, A.E. (Reynolds Electric and Engineering Co., 
Inc., P.O. Box 14400, Las Vegas, NV, 89114). Contract: AL08- 
76N00410. Supported by: Department of Energy, Washington, DC 
(USA). Assistant Secretary for Nuclear Energy. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

This project was begun in FY 1978 by conducting a compre- 
hensive survey of Area 25 to complete the delineation of radioactiv- 
ity on and in equipment, facilities, and land areas. The scope of this 
project was made with the assumption that Area 25 will remain 
under DOE control, the E-MAD and ETL facilities are currently in 
use and not considered as part of the project, and that systems and 
very large fixtures to which access can be limited to negate any 
health hazard will be isolated and remain in place. Some of the tasks 
that need to be completed are: (1) remove two exhaust ducts from 
ETS-I and dispose of RWM area; (2) decontaminate test cells A and 
C and remove irradiated fixtures, materials, and equipment to the 
RWM site; (3) remove soil from contaminated areas, including piles, 
and transport to the RWM site; and (4) decontaminate facilities 
within the R-MAD compound and remove contaminated equipment 
to the RWM site. 
Keywords: nuclear facilities; rockets; decommissioning; decontamina- 
tion; soils; equipment. 

114053 100-F Production Reactor: Planning for Decommissioning. 
Ruff, W.G. (UNC Nuclear Industries, P.O. Box 490, Richland, WA, 
99352). Supported by: Department of Energy, Washington, DC 
(USA). Assistant Secretary for Nuclear Energy. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objectives of this project are to establish engineering, 
planning, tool/process development and field operation for decom- 
missioning the contaminated portion of the retired plutonium pro- 
duction reactors at Hanford. 
Keywords: hanford production reactors; reactor decommissioning. 

114054 2334 Plutonium Facility Decommissioning. Graves, A.W. 
(Rockwell Hanford Operations, P.O. Box 250, Richland, WA, 
99352). Contract: RH0/800010-U3. Supported by: Department of 
Energy, Washington, DC (USA). Assistant Secretary for Nuclear 
Energy. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The Decommissionine, of 233-S Plutonium Facility task, Sur- 
plus Facilities ~ a n a ~ e m e n i  Program (SFMP) Work Breakdown 
Structure (WBS) 5.4.6.3, includes all 200 area surplus facility decon- 
tamination and decommissioning (D and D) operations up through 
FY 1981. Beginning in FY 1982, each 200 area structural facility 
project will be under a separate WBS. During FY 1981, this WBS 
will also contain the long-range Rockwell Hanford Operations 
(Rockwell) Disposition Planning (WBS 5.3.6.2) and the Strontium 
Semiworks D and D (WBS 5.4.6.4) efforts of initial planning and 
facility characterization. Each facility decommissioning task is subdi- 
vided into three major activities: (1) engineering and planning; (2) 
tooling and equipment development; and (3) D and D operations. 
The detailed description of each activity is contained in the Rock- 
well D and D Program Plan, RHO-CD-241(Rev.I). 
Keywords: nuclear facilities; decontamination; decommissioning; plu- 
tonium; engineering; planning; equipment. 

114055 Formerly Utilized Sites Remedial Action Program. Keller, 
E.L. (Oak Ridge Operations Office, P.O. Box E. Oak Ridge, TN, 
37830). Supported by: Department of Energy, Washington, DC 
(USA). Assistant Secretary for Nuclear Energy. Funding: DOE. 

Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The Formerly Utilized Sites Remedial Action Program 
(FUSRAP) has ob-jectives to identify sites Formerly utilized by the 
Manhattan Engineer District (MED) and Atomic Energy Commis- 
sion (AEC), characterize their radiological condition, decontaminate 
sites as necessary and authorized by Congress, develop acceptable 
disposal sites, and certify the decontaminated site for future use. Sites 
are being identified by searching MED/AEC records and soliciting 
assistance from the public. The site radiological condition is assessed 
from review of the records and by performing radiological surveys 
where necessary. A series of engineering studies and environmental 
reports, including those prescribed by the National Environmental 
Protection Act, are prepared for each site to evaluate remedial 
action alternatives in relation to standards for particular uses of the 
site. Appropriate remedial actions are selected and implemented for 

' 

each site based on these studies and comments of the state and the 
public. A certification of the radiological condi!ion of the site is 
made after completing the remedial action. If the remedial action 
involves removal of the contaminated material from the site, a 
disposal site must be provided. New disposal sites will be developed 
as required, after necessary engineering and environmental studies 
are completed. Results to date include the radiological assesstllrltl of 
about 126 sites and the identification of about 30 sites that probably 
need some kind of remedial action. Work on some sites will begin in 
FY 1980. 
Keywords: abandoned sites; nuclear facilities; decontamination; radi- 
ation monitoring; evaluation; radioactive wastes; radioactive waste 
disposal. 

114056 Environmental Development of Savannah River Plant. 
Crawford, T.V. (Savannah River Lab., Aiken, SC, 29801). Project 
number: GE-03-47-04-0. Contract: DE-AC-09-76SR00001. Supported 
by: Department of Energy, Washington, DC (USA). Assistant Secre- 
tary for Nuclear Energy. Funding: NMPP. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The purpose of this task is to improve the understanding of 
the impact of the Savannah River Plant (SRP) industrial complex on 
the environment of the SRP site and the surrounding southeastern 
United States. This is necessary in order to: (1) meet regulatory 
requirements and to be consistent with the NRC approach to the 
commercial nuclear industry; (2) ensure that reports and presenta- 
tions discussing the environmental impact of operating SRP facilities 
are technically sound; (3) minimize potential delays in construction 
of new facilities onsite by regulatory and public questions on envi- 
ronmental impact by having done our environmental evaluations 
early; (4) ensure that the best available calculational methods are 
usable by SRP shift personnel during and by assessment personnel 
after an accidental release of a pollutant to the environment; and (5) 
ensure that operations onsite have a minimum adverse environmental 
impact in accordance with Executive Order 11514. This is done by 
developing improved methods of measuring emissions from SRP 
facilities and extremely low levels of radionuclides in the environ- 
ment. Measurements of nuclides not detectable by routine environ- 
mental monitoring methods are made. Numerical computer models 
have been developed for transport and dispersion in streams rivers, 
and the atmosphere. Atmospheric models are linked to dose-to-man 
assessment codes which include agricultural, population, and dosi- 
metry data. Models are tested with environmental data. Studies of 
the ecological effects of operating SRP are made. 
Keywords: savannah river plant; environment; radiation monitoring; 
low dose irradiation; radioactivity; computer codes; environmental 
transport; atmospheric chemistry; water chemistry; human popula- 
tions; nuclear industry; environmental impacts; terrestrial ecosys- 
tems; radionuclide migration. 

115000 Comparison of Alternative Approaches for Estimation of 
Particulate Concentrations Resulting from Coal Strip Mining Activi- 
ties in Northeastern Wyoming. (ERT, Concord, MA). Project 
number: PE. Contract: P3545-106. Supported by: Department of 
Energy, Washington, DC (USA). Assistant Secretary for Policy and 
Evaluation. .Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

Four alternative methods of quantifying particulate emissions 
from strip mining were evaluated and applied to expected levels of 
mining activity in the Anderson-Wyodak coal field in 1975. Based on 
the results of modeling analyses, relative costs, production con- 
straints, and uncertainties associated with each emission alternative 
were determined. 
Keywords: surface mining; air pollution; coal mining; particles; wyo- 
ming. 

115001 Refinery Office of Policy Environmental Impacts. Snyder, 
T.  (DOE, Office of Policy and Evaluation, 1000 Independence 
Avenue, Washington, DC). Contract: W-7405-ENG-26. Supported 
by: Department of Energy, Washington, DC (USA). Assistant Secre- 
tary for Policy and Evaluation. Funding: DOE. 
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Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

This two part study consists of: (1) an analysis of the im acts 
-on domestic refineries of various policy initiatives (e.g., tarifk on 
imported refined roducts) which could affect domestic refining 
opcrationq and (27 an analysis of the environmental impacts and 
constraints faced in siting refineries on the Gulf/East Coasts. 
Keywords: petroleum refineries; energy policy; environmental im- 
pacts; site selection; coastal regions. 

1 is002 Electric Utility Supply Planning and Coal Policy ~ n i y s i s .  
Zussman, M. (DOE, Office of Policy and Evaluation, Washington, 
DC). Project number: PE. Contract: EJ-78-C-01-6392. Supported by: 
Department of Energy, Washington, DC (USA). Assistant Secretary 
for Policy and Evaluation. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objectives are to: (1) develop alternative strategies for 
implementing visibility regulations; (2) evaluate methods of visibility 
control, develop baseline visibility conditions, and develop a source 
inventory; and (3) assess impacts and feasibility of alternative strate- 
gies. 
Keywords: fossil-fuel power plants; visibility; electric utilities; pollu- 
tion regulations. 

115003 Electric Utility Issues in the Area of Fossil and Alterna- 
tive Technologies. Zussman, M. (DOE, Office of Policy and Evalua- 
tion, Washington, DC). Project number: PE. Contract: EJ-78-C-01- 
6394. Supported by: Department of Energy, Washington, DC (USA)., 
Assistant Secretary for Policy and Evaluation. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport andteonversion of pollutants. 

The objectives are to: (1) determine the impact of major coal 
characteristics on the direct cost of electrostatic precipitators; (2) 
evaluate proposed EPA NSPS for utility boilers; (3) evaluate EPA's 
proposed visibility regulations; and (4) study the impact of RCRA 
on the electric utility industry. 
Keywords: electrostatic precipitators; electric utilities; fossil-fuel 
power plants; air pollution; pollution regulations; coal; cost; fuel 
substitution; visibility. 

116000 Strategic Petroleum Reserve Oceanographic Support Pro- 
gram. Contract: EL-78-1-01-7146. Supported by: Department of 
Energy, Washington, D C  (USA). Assistant Secretary for Resource 
Applications. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The Strategic Petroleum Reserve (SPR) oceanographic stud- 
ies include the optimization of diffuser design and location, predic- 
tion of brine plume characteristics, determination of the sensitivity of 
marine biota to salinity variations, baseline characterization of the 
existing biological community, and measurement of physical param- 
eters (e.g., currents) affecting brine dispersal. These studies provide 
essential input to such key elements of SPR development as the 
selection of the proper disposal sites, diffuser design, EIS's and 
permit acquisition. Provision has been made to perform comprehen- 
sive monitoring during disposal operations to verify whether the 
actual impacts are consistent with those predicted by the studies. A 
large and unique data set has been acquired on the near shore coastal 
ocean off Louisiana and Texas. The data set includes monthly and 
quarterly sampling of biota, water and sediment quality, and selected 
physical variables and extensive time series of continuously recorded 
observations of currents, temperatures, salinity and meteorology. 
Interpretative reports include descriptions of coastal circulation dy- 
namics and biological and geochemical response. In September 1979, 
DOE initiated an effort through NOAA to synthesize the data 
acquired by this program and develop an applied ecological model 
which may be used as a decisionmaking instrument. A model for this 
prototype brine discharge site, Bryan Mound, will be available by 
May 1981. 
Keywords: oceanography; strategic petroleum reserve; waste man- 
agement; baseline ecology; site selection; brines; environmental im- 
pacts; coastal regions; louisiana; texas; decision making. 

116001 Sound Absorbing Panel Developments. Williams, G. 
(American Air Filters, 1930 Bishop Lane, Louisville, KY, 40277). 
Project number: 846-926. Contract: AC79-79BP14104. Supported by: 
Bonneville Power Administration, Portland, OR (USA). Funding: 
DOE. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

This project is to develop, fabricate, and deliver sound- 1 

absorbing panels tuned for maximum 120-Hz attenuation. BPA will 
modify the 500-kV, 1008-MVA transformer bank as necessary, and 
install the panels. Project goal is to reduce present 120-Hz sound 
level by 15 dB. If successful, this would ameliorate similar sound 
problems at other high volta e substations. 
Keywords: fabrication; transkrmers; power substations; noise pollu- 
tion control; sound waves;"attenuation; environmental effects. 

116002 Gasohol Utilization and Test Program. Hurless, H.D. 
(Bonneville Power Administration, P.O. Box 491, Vancouver, WA, 
98666). Supported by: Bonneville Power Administration, Portland, 
OR (USA). Funding: DOE. 
Related energy source: conservation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives are to conserve petroleum-based resources by 
using transportation fuels derived in part from domestic non-petro- 
leum sources, to demonstrate in a visible way Bonneville's concern 
for conserving non-renewable resources, and to advance the state-of- 
the-art for gasohol utilization. Five late model sedans are using 10% 
to 20% methyl alcohol and 80% to 90% tinleaded gasoline. Records 
are maintained on fuel economy, engine performance including 
exhaust emissions, and maintenance. The vehicles are performing 
well, and gasoline consumption has been reduced. Some highly 
accurate tests of miles per gallon will be conducted soon. Plans call 
for a large dispensing facility to be installed, and the program to be 
expanded to a substantial portion of the fleet of vehicles. 
Keywords: gasohol; performance testing; automotive fuels; auto- 
mobiles; exhaust gases; fuel economy. 

116003 Electric and Hvbrid Vehicle Demonstration Aareement. 
~ - - -  

V.J. fnepartmen?of ~nc&v: Washinet, 
-79CS50082. Contra 

ed by: Department of Energy, Washington, DC (UI 
Transoortation Energv Conservation. Funding: DOE. 
~elate 'd energy sour& conservation(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The project includes purchasing electric vehicles which are 
certified by the DOE and evaluating the performance of these 
vehicles. Special instrumentation is installed on each vehicle to 
monitor the electrical energy. Data are kept on the type of driving, 
average speed, distance traveled, energy used in recharging, and all 
costs incurred in maintenance and repair of the electric vehicles. The 
data are collected and furnished to the DOE in the form of quarterly 
reports. 
Keywords: electric-powered vehicles; hybrid electric-powered vehi- 
cles; performance testing; maintenance; repair; cost; energy demand; 
data acquisition. 

116004 Investigating Effects of Power Peaking on Fall Chinook 
Egg Incubation and Hatching Study. White, R.C. (Univ. of Idaho, 
College of Forestry, Moscow, ID, 83843). Contract: RP79- 
79BP10848. Supported by: Bonneville Power Administration, Port- 
land, OR (USA). Funding: DOE. 
Related energy source: hydroelectric(100) R and D categories: Envi- 
ronmental effects assessment. 

Hydroelectric power projects operate on a demand basis. 
This hydro peaking program results in large amounts of water being 
released in a relatively short period of time, causing rapid down- 
stream increases and decreases in flow during and after the peaking 
demand. During the fall and winter in the Pacific Northwest, rapid 
river fluctuations can effect the spawning of adult salmon and 
steelhead and the incubation of their eggs. This study is designed to 
examine the influence of hydro peaking on egg incubation and fry 
quality. The information obtained from this study can help formulate 
power peaking operations which are more compatible for both 
salmonid egg incubation and power generation needs. Objectives of 
the study are as follows: (1) to assess flow associated impacts of 
power peaking on egg incubation and hatching success of fall 
Chinook salmon; (2) to experimentally compare effects of dewater- 
ing and flow fluctuation on survival of green and eyed Chinook eggs 
and on quality of fry; and (3) to experimentally determine tolerance 
of different developmental stages of eggs to varying periods of 
complete dewatering and associated effects on fry quality. Contract- 
ing difficulties prevented this study from being initiated until the fall 
of 1979. Consequently, results from this one-year study will not be 
available until the fall of 1980. 
Keywords: salmon; population dynamics; fishing industry; manage- 
ment; hydroelectric power plants; environmental impacts; fishes; 
peaking power plants; hydroelectric power plants; tolerance. 

116005 Survey and Evaluation of Fish Protective Facilities at 
Water Withdrawals in the Columbia Basin. Swan, G.A. (National 
Marine Fisheries Service, CZES Big Pasco Industrial Park, Building 
900, Pasco, WA, 99301). Contract: A179-79BP10684. Supported by: 
Bonneville Power Administration, Portland, OR (USA). Funding: 
DOE - 
Related energy source: hydroelectric(100) R and D categories: Envi- 
ronmental effects assessment. 

The purpose of this study is to survey all water withdrawals 
on the mainstem Columbia River from Wells Dam to Bonneville 
Dam, and on the Snake River from Lewiston, Idaho, to the Colum- 
bia River to determine if juvenile anadromous fish are being afforded 
adequate protection. During FY 1979, an inventory of water with- 
drawals including information on ownershil., site location, volume of 
withdrawals, water rights, mode of operation, typc of fish protective 
facilities, and maintenance schedules was made. After the inventory 
is completed an inspection of each water withdrawal will be made to 
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determine the condition of fish protective facilities currently in use, 
and obtain information on flow characteristics such as flow patterns 
and water velocities in the vicinity of the withdrawal. From infor- 
mation gathered during FY 1979, the contractor hasselected typical 
withdrawal sites for further study. A report will be prepared summa- 
rizing the findings of these additional studies along with recommen- 
dations that may be developed for improving fish screening criteria 
that are currently being used by fishery agencies to protect fish at 
water withdrawals. Final results of the study will not be available 
until completion of the work effort in the fall of 1980. 
Keywords: columbia river basin; fishing industry; fishes; water re- 
quirements; inventories; salmon; management; population dynamics; 
water rights; energy source *development; behavior; physiology. 

116006 Imprinting of Hatchery-Reared Salmon and Steelhead 
Trout for Homing of Transported Fish. Ebel, W.J. (National Marine 
Fisheries Service, 1700 Westlake Avenue N, Seattle, WA, 98109). 
Contract: A179-79BP10682. Supported by: Bonneville Power Admin- 
istration, Portland, OR (USA). Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The greatest obstacle to the maximum production of salmon 
and steelhead trout in the Columbia River Basin is the loss of 
juvenile migrants in the mainstem Columbia and Snake Rivers. 
Passage at dams and delays in the reservoirs behind dams have been 
signaled out as the most important causes of these high mortalities. A 
system that would safely bypass the river areas in which these high 
losses occur would be of benefit to the resource. The most efficient 
way to protect downstream migrants would be to transport them 
directly from hatcheries or a central collection area, without ever 
releasing them into the river. Present experience is that most fish 
transported directly from the hatcheries would be unable to home 
back to the hatcheries as adults. The imprinting experience that 
provides the navigational clues by which salmon and steelhead find 

, their way back to natal areas seems to be provided either at the time 
of release into the river system or shortly thereafter. It is this area of 
salmon and steelhead trout behavior and physiology that is being 
studied in this project. FY 1979 is the second year of the proposed 
research effort. Because the salmon and steelhead life cycle takes 
from two to five years to complete and results cannot be obtained 

' 

until adults return to their hatchery of origin, there have been no 
substantive findings from this research effort to date. 
Keywords: fishing industry; trout; salmon; inventories; population 
dynamics; aquaculture; dams; water reservoirs; .behavior; physiol- 
ogy; environmental impacts; biological effects. 

116007 Genetic Identification Study. Burley, C. (US Fish and 
Wildlife Service, 3207 NE 78th Street, Vancouver, WA, 98665). 
Contract: A179-79BP13552. Supported by: Bonneville Power Admin- 
istration, Portland, OR (USA). Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

T o  effectively manage fishery resources, it is becoming in- 
creasingly necessary for management agencies to have the ability to 
identify various stocks of salmon being harvested in mixed ocean and 
river fisheries. Currently, management agencies must rely on exten- 
sive tagging programs to provide this data. Research by various 
agencies and institutions has resulted in a promising new technique, 
known as starch-gel electrophoresis, for stock identification. This 
process is a rapid and inexpensive method of identifying fish from a 
geographical area by biochemical genetic markers. This study intiat- 
ed in March I976 had two major objectives: (1) to identify Columbia 
River anadromous fish stocks by biochemical genetic markers, and 
(2) to write and test a computer program to estimate the contribution 
of various stocks in a mixed ocean and river population. BPA funds 
were used to genetically type major populations of Columbia River 
salmon. T o  date, a workable model has been eveloped utilizing 
biochemical genetic markers. In FY 1980, Phe National Marine 
Fisheries Service will perform a test demonstration of this technique 
while monitoring the commercial and sport harvest of salmon in the 
Pacific Ocean off the Oregon and Washington coast. If this demon- 
stration proves effective, it is probable that this technique will 
become the standard management tool of Pacific Northwest fisheries 
management agencies. 
Keywords: fishes; population dynamics; fishing industry; salmon; 
behavior; biological indicators; rivers; seas; management. 

116008 Evaluation of the Contribution of Chinook Salmon Reared 
at  Columbia River Hatcheries to the Pacific Salmon Fisheries. Ebel, 
W.J. (National Marine Fisheries Service, 1700 Westlake Avenue N., 
Seattle, WA, 98109). Contract: A179-79BP10683. Supported by: Bon- 
neville Power Administration, Portland, OR (USA). Funding: DOE. 
Related energy source: general science(100) R and D categories:: 
Environmental effects assessment. 

Current information on the distribution, contribution, and 
value of Columbia River Hatchery Chinook salmon is urgently 
needed by the Pacific Fishery Management Council. Available data 
on fall Chinook salmon is over 10 years old. The purpose of this 
study is to determine the distribution, contribution, and value of 

Columbia River artificially reared Chinook to the Pacific salmon 
fisheries. In cooperation with state and federal fishery agencies a 
portion of the fall Chinook salmon production at all Columbia River 
rearing facilities will be tagged. Tagged fish will be recovered in 
marine and Columbia River sport and commercial fisheries sampled 
routinely by the Pacific Coast State fishery agencies and the Canadi- 
an Fisheries and Marine Services. Major accomplishments of the 
research effort to date have been the marking and release of several 
million juvenile fall Chinook salmon. This long-term study, which 
includes the tagging of juveniles through 1982, will not be returning 
substantive data until adult salmon begin returning in 1980. Howev- 
er, the National Marine Fisheries Service has constructed and put 
into operation a mobile coded wire tagging unit which has greatly 
aided their effort. 
Keywords: columbia river; fishing industry; salmon; behavior; fishes; 
reproduction; management; inventories. 

116009 Continuation of Anadromous Fish Production Facility 
Studies. Burley, ,C. (US Fish and Wildlife Service, 3207 NE 78th 
Street, Vancouver, 'WA, 98665). Contract: A179-79BP13552. Sup- 
ported by: Bonneville Power Administration, Portland, OR (USA). 
Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

In FY 1978, BPA entered into a working a reement with the 
U.S. Fish and Wildlife Service and three Indian tri%es represented by 
the Columbia River Iliter-Tribal Fish Commission. The purpose of 
this agreement was to conduct feasibility studies for anadromous fish 
production facilities on these Indian reservations. Two fish passage 
problem areas were identified for study in FY 1979. The FY 1979 
proposal is to evaluate and provide a design and associated construc- 
tion costs necessary to improve fish passage facilities at these two 
.locations. As a result of FY 1978 studies, BPA is providing funds to 
the Bureau of Indian Affairs during FY 1980 to modify an existing 
fish structure on Shitike Creek on the Warm Spring Indian Reserva- 
tion. This modification will make available fourteen miles of spawn- 
ing and rearing habitat, capable of producing 22,000 adult steelhead 
trout. 
Keywords. fishing industry; columbia river; fishes; reproduction; 
feasibility studies; indian reservations; american indians; salmon; ba- 
seline ecology. 

116010 Backwater Studies Above Bonneville. Burley, C. (US Fish 
and Wildlife Service, 3207 NE 78th Street, Vancouver, WA, 98665). 
Contract: A179-79BP13552. Supported by: Bonneville Power Admin- 
istration, Portland, OR (USA). Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

Rising waters, resulting from the construction of hydroelec- 
tric dams, created many backwater areas along the Columbia River. 
At the present time, little data are available on the type of habitat 
provided by backwaters. Although juvenile salmonids are known to 
sometimes occur in backwaters, the extent of this occurrence has not 
been determined. These backwaters may provide or be capable of 
providing significant rearing habitat for andromous salmonids. The 
purpose of this study is to identify those backwater areas presently 
being utilized by anadromous fish. The type of use, whether for 
rearing, incidental or seasonal use will also be determined. Results of 
this study will not be available until the completion of the study 
effort in the fall of 1980. 
Keywords: columbia river; water quality; hydroelectric poker plants; 
salmon; population dynamics; environmental effects; baseline ecol- 
ogy. 

116011 Study of Wild Spring Chinook in the John Day and 
Deschutes Rivers. Wagne, E. (Oregon Dept. of Fish and Wildlife, 
303 Extension Hall, Oregon State Univ., Corvallis, OR, 97331). 
Contract: AC79-79BP10847. Supported by: Bonneville Power Ad- 
ministration. Portland, OR (USA). Funding: DOE; ORFW/POGE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

There is little information on the migration, distribution, 
harvest, and survival of most of the wild Chinook salmon stocks in 
the Columbia River. The increased emphasis on hatchery production 
and subsequent demand for higher yields will increase the potential 
for over-harvesting wild stocks. It is necessary to determine opti- 
mum escapements, migration, harvest, and ocean distribution of John 
Day and Deschutes River Chinook salmon to formulate better 
management plans for this species. Results of this effort, in the form 
of baseline life history data, can be used by state and federal fishery 
agencies to develop or strengthen fishery management plans and to 
evaluate impacts of water development projects in the John Day and 
Deschutes .Rivers as well as the Columbia River. T o  achieve the 
objectives of this proposal, large scale capture and coded wire 
tagging of juvenile wild Chinook salmon will be initiated in the 
study. Life history studies and subsequent evaluation of adult returns 
will also be carried out. By utilizing biological information devel- 
oped from the project data, recommendations for the management of 
wild Chinook populations in the John Day and Deschutes Rivers 
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can be made. First returns on juvenile fish tagged under this research 
effort will not occur until the fall of 1980. T o  date no significant 
results have been obtained. 
Keywords: fishes; population dynamics; salmon; fishing industry; 
management; baseline ecology; columbia river. 

116012 UHV Transmission Biological Study. Lee, J.M. Jr. (Bon- 
neville Power Administration, P.O. Box 3621, Portland, OR, 97208). 
Project number: 846-902. Contract: 14-03-6033N. Supported by: Bon- 
neville Power Administration, Portland, OR (USA). Funding: DOE. 
Related energy source: hydroeIectric(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The purpose of this study is to determine what, if any, short- 
term effects a prototype 1200-kV ac transmission line has on natural 
vegetation, crops, wildlife, cattle, and honey bees. Of primary inter- 
est are possible effects on animal behavior, and on the vigor and 
growth of plants. Beginning one growing season before energization 
of the prototype 1200-kV line, plants and animals were systematical- 
ly sampled on the right-of-way and in nearby control areas off the 
ri ht of way. Sampling will continue for three growing seasons 
fo%owing energization, and comparisons will be made between pop- 
ulations in test and control areas. During summers, cattle and honey 
bee colonies are brought onto the site. Collection and preliminary 
analysis of data through the third growing season following energi- 
zation of the 1200-kV line has been completed. Some effects have 
been noted in trees growing near the line and in honeybee hives 
placed beneath the line. 
Keywords: uhv ac systems; overhead power transmission; power 
transmission lines; environmental effects; animals; insects; plants; 
research programs; growth; behavior. 

116013 Transmission Line Effects on Bird Flights. Lee, J.M. Jr. 
(Bonneville Power Administration, P.O. Box 3621, Portland, OR, 
97208). Proiect number: 840-724. Contract: 14-03-7043A. Suooorted 
by: ~6nnevylle Power Administration, Portland, OR (USA): 'Fund- 
ing: DOE-$27,000. 
Related energy source: hydroelectric(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of this study is to determine the effects of a 
sample of BPA transmission lines on bird flight behavior and colli- 
sion mortality. Study sites include a wood-pole 115-kV line and 230- 
kV and 500-kV steel tower lines. All sites are located in wetland 

ronmental impacts; land use; habitat; land reclamation; terrestrial 
ecosystems; baseline ecology; data acquisition. 

116016 Geopressure Subsidence Research. Noble, J. (Lawrence 
Berkeley Lab., Berkeley, CA, 94720). Project number: LZJ-035. 
Supported by: Department of Energy, Washington, D C  (USA). 
Assistant Secretary for Resource Applications. Funding: DOE. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 

The research objective is to evaluate the effects on land 
subsidence of long term production from geopressure reservoirs by 
data review, well log analyses, numerical analyses, and interpreta- 
tlon. 
Keywords: gulf coast; geopressured systems; ground subsidence; well 
logging; production; evaluation; data analysis. 

116017 Induced Seismics Program Management. (Holmes and 
Narver, Inc., 2753 South Highland Drive, Las Vegas, NV, 89114). 
Project number: NVO-004. Supported by: Department of Energy, 
Washington, D C  (USA). Assistant Secretary for Resource Applica- 
tions. Funding: DOE. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 
Keywords: research programs; management; seismology. 

116018 Geothermal Subsidence Research. Noble, J. (Lawrence 
Berkeley Lab., Berkeley, CA, 94720). Supported by: Department of 
Energy, Washington, D C  (USA). Assistant Secretary for Resource 
Applications. Funding: DOE. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 
Keywords: ground subsidence; geothermal resources; environmental 
Impacts. 

116019 Subsidence Program Management. Noble, J. (Lawrence 
Berkeley Lab., Berkeley, CA, 94720). Project number: LZJ-015. 
Supported by: Department of Energy, Washington, DC (USA). 
Assistant Secretary for Resource Applications. Funding: DOE. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 
Keywords: ground subsidence; geothermal fields; management; tech- 
nology assessment. -- 

areas utilized by waterfowl and a variety of other kinds of birds. 
Methodology includes dead bird counts and observations of bird 116020 Demonstration on EIC's Copper Sulfate Process for Re- 
flights near the transmission lines. moval of Hydrogen Sulfide and Other Trace Contaminants from 
Keywords: hvac systems; ehv ac systems; power transmission lines; Geothermal Steam of Turbine In-Let Temperatures and Pressures. 
environmental effects; research programs; birds; safety; overhead Allen, G.W. (Pacific Gas and Electric, 3400 Crow Canyon Rd.9 Sari 
n n w ~ r  trancmiccinn Ramon, CA, 94583). Contract: FC03-78-EC 27181. Supported by: 
I. - . . - - -. - - - - - . - . -. -. -. - . Department of Energy, Washington, D C  (USA). Assistant Secretary 
116014 NOSR 1 Pre-Development Plan. Robertson, R.L. (TRW, for Resource Applications. Funding: DOE; EPA; PGE. 
Inc.. 8301 Greensboro Drive. McLean. VA, 22102). Project number: Related enerev source: neothermal(100) R and D categories: Pollutant 
~ ~ : 3 1 .  Contract: A C I - 7 8 ~ ~ 3 2 1 2 .  supported by: ~epa r tmen t  of 
Energy, Washington, D C  (USA). Assistant Secretary for Resource 
Applications. Funding: DOE. 
Related energy source: oil shale(100) R and D categories: Pollutant 
characterization and analysis. 

The mission of this project is to prepare the Naval Oil Shale 
Reserves in Colorado for development as rapidly as possible as a 
contingency against the failure.of incentives to promote commercial- 
ization of oil shale. The DOE plan for development of the Reserve is 
to prepare the way for an eventual lease sale, possibly as early as 
1983. The pre-development program supports this strategy with 
needed technical and environmental information, and provides the 
back-up plan required for government funded commercialization of 
these resources if there is no private interest in leasing. 
Keywords: leasing; oil shale deposits; colorado; planning; energy 
source development; environmental impacts; engineering. 

116015 Endangered Species at NPR-1. O'Farrell, T. (EG and G,  
Inc., 611 Avenue H, Boulder City, NV, 89005). Project number: EY- 
76-C-08-1183. Contract: EY-76-C-08- 1183. Supported by: Department 
of Energy, Washington, DC (USA). Assistant Secretary for Re- 
source Applications. Funding: DOE. 
Related energy source: oil and gas(50); oil shale(5O) R and D catego- 
ries: Pollutant characterization and analysis. 

I The proposed program is a continuation of a previous effort 
to collect field data on endangered and threatened species at NPR 1. 
Biological assessments on the San Joaquin kit fox and the blunt- 
nosed leopard lizard will document the presence and distribution of 
these species on the Reserve and the impact of future activities on 
these species. Plans will be made to identify sensitive areas to be 
avoided and modify NPR-I activities to minimize impacts on endan- 
gered species. Land use and reclamation plans will be made to 
mitigate long-term habitat impacts. Documentation will be made to 
support delisting of candidate threatened species, if justified. The 
requirements of the Endangered Species Act will be recognized and 
dealt with to preclude violation of the law. 
Keywords: documentation; lizards; wild animals; endangered species; 
petroleum; natural gas; oil shales; energy source development; envi- 

, . 
chnracterizncon and an>lysis. 

- 

The objective of this pilot scale field test program is to 
determine the feasibility of using the upstream EIC copper sulfate 
process to abate hydrogen sulfide emissions from geothermal ,steam. 
The test program is jointly funded by DOE, EPA, and Pacific Gas 
and Electric (PGE). The tests were done at PG and E's Geysers 
Unit 7. Results were encouraging with efficiencies reported to 
exceed 99% at times (97% average). Corrosion, erosion and entrain- 
ment problems were encountered but seem to be resolvable. A final 
report is expected by May 5, 1980. 
Keywords: copper sulfates; geothermal fluids; hydrogen sulfides; 
removal; steam turbines; air pollution abatement; efficiency; pilot 
plants. 

116021 New and Enhanced Processes to Remove Hydrogen Sul- 
fide from Geothermal Fluids and to Produce a Useful By-Product. 
Urban, P. (VOP, Inc., Des Plaines, IL, 60016). Contract: AC03- 
79ET27203. Supported by: Department of Energy, Washington, DC 
(USA). Assistant Secretary for Resource Applications. Funding: 
nnF ---. 
Related energy source: geothermal(100) R and D categories: Pollutant 
characterization and analysis. 

The objective of this laboratory scale test program is to 
determine the feasibility of using the VOP sulfex process to control 
hydrogen sulfide emissions from geothermal fluids (both liquid and 
vapor dominated) upstream of power generation facilities. The test 
program is on-going at this time. High removal efficiencies were 
found in liquid-dominated tests but corrosion problems occurred at 
acid conditions. Vapor-dominated tests will follow. A final report is 
due September 25, 1980. 
Keywords: hydrogen sulfides; removal; geothermal fluids; by-prod- 
ucts; bench-scale experimerlts; sulfex process; scrubbing; air pollution 
abatement. 

116022 Induced Seismicity. (Univ. of Nevada, Las Vegas, NV). 
Project number: ETF006. Supported by: Department of Energy, 
Washington, D C  (USA). Assistant Secretary for Resource Applica- 
tions. Funding: DOE. 
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Related energy. Source: geothermal(100) R ann D categories: Pollutant 
measurements technology. 

The objective is to monitor micrbseismic activity at Dixie 
Valley, NV, due to proximity of large active fault and utilization for 
future use in utilizing geothermal resources. 
Keywords: nevada; seismic waves; monitoring; geologic faults. 

119000 SPS Microwave Effects on Health Ecosystems. Cahill, D. 
(Environmental Protection Agency, Research Triangle Park, NC). 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Energy Research. Funding: DOE. 
Related energy source: solar(100) R and D categories: Pollutant 
measurements technology. 

This work will: (1) provide an assessment of potential envi- 
ronmental impacts of microwave exposures resulting from operation 
of SPS Reference Systems, (2) provide a plan for the conduct of 
research and development needed to reduce uncertainties in the 
assessment, and (3) conduct research on microwave radiation effects. 
Keywords: microwave radiation; health hazards; environmental im- 
pacts. 

119001 Biological and Ecological Effects of SPS Microwaves on 
the European Honeybee. Gary, N. (Univ. of California, Davis, CA). 
Supported by: Department of Energy, Washington, D C  (USA). 
Office of Energy Research. Funding: Doe.  
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in experimental systems. 

This project will provide experimental information on the 
response of the European honeybee to microwave exposure. Com- 
plete experiments on survival and longevity, orientation and flight 
behavior, and dosage mortality bioassays will be conducted. On- 
going laboratory and field experiments on behavioral and biological 
responses will continue, and preliminary cost estimates and experi- 
mental design of microwave field exposure area will be prepared. 
Keywords: microwave radiation; biological effects; environmental 
impacts; insects; sensitivity. 

119002 SPS Non-Microwave Effects on Health and Ecosystems. 
White, M. (Lawrence Berkeley Lab., Berkeley, CA). Supported by: 
Department of Energy, Washington, DC (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: solar(100) R and D categories: Biological 
effects of pollutants in ex erimental systems. 

This effort will: 6) provide a comprehensive assessment of 
impacts on human health and ecosystems (other than those produced 
by microwave exposures) that might be produced by SPS Reference 
Systems; and (2) prepare a plan for the conduct of research to reduce 
uncertainty in this assessment. The approach will be to: formulate a 
plan for non-microwave health and ecosystem impact assessment; 
prepare a non-microwave health and ecosystem assessment; assist in 
preparation, review and defense of an integrated environmental 
assessment; prepare a non-microwave effects R and D program plan; 
assist in developing integrated R and D program plan; prepare an 
assessment of the effects of SPS-reflected light on the human eye and 
on ecosystems; and manage and monitor other non-microwave 
health and ecosystem assessments and research. 
Keywords: orbital solar power plants; biological effects; public 
health; ecosystems; eyes; visible radiation; reflection. 

119003 Assessment of the Effects of the Zero Gravity Environ- 
ment on the Health and Safety of Spaceworkers. Dietlein, L. (NASA, 
Lyndon B. Johnson Space Center, Houston, TX). Supported by: 
Department of Energy, Washington, DC (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

This effort will assess the spaceworker's health risks due to 
zero gravity and acceleration and deceleration. The approach is to: 
(1) review NASA data on prior manned space flights and related 
research; (2) identify zero gravity/acceleration-deceleration health 
effects; (3) estimate the probability of adverse effect; (4) describe the 
consequences to work efficiency and future health; and (5) prepare a 
plan for research to improve assessment. 
Keywords: personnel; space flight; health hazards; gravitational 
fields; acceleration; risk assessment. 

119004 Study of the Cataract-Inducing Potential of High-Energy, 
Heavy Ions (HZE). Ainsworth, E. (Lawrence Berkeley Lab., Berke- 
ley, CA). Supported by: Department of Energy, Washington, DC 
(USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This research will investigate the damage to the lens of the 
eye (opacification and/or cataract induction) due to high-energy, 
heavy ions (HZE). Previously collected data will be evaluated. Data 
from an ongoing study of Harderian-gland carcinogenesis, and data 
from an experiment with mice exposed to doses of 400 MeV carbon, 
425 MeV neon, or 570 Mev argon ions will be collected and 
evaluated. 

Keywords: radiation injuries; crystalline lens; heavy ions; data compi- 
lation; mice; carcinogenesis; evaluation. 

119005 SPS Atmospheric Effects: ~ssesskent  and Planning. Rbte, 
D. (Argonne National Lab., Argonne, IL). Project number: 49576. 
Contract: 49576. Supported by: Department of Energy, Washington, 
DC (USA). Office of Energy Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

This work will: (1) assess the potential climatic effects of SPS 
Reference Systems; (2) develop an atmospheric effects R and D 
plan; and (3) provide information on atmospheric effects required for 
other environmental assessments. The approach will be to: ,(I) 
manage and coordinate all SPS atmospheric effects work; (2) formu- 
late a plan for assessing the climatic effects of SPS Reference 
Systems; (3) prepare climatic effect assessment; (4) prepare atmos- 
pheric effects in R and D program plan; (5) assist in developing 
~ntegrated R and D program plan; (6) obtain and analyze archived 
data concerning ionospheric effects of rocket launches; (7) charac- 
terize the nature and extent of ionospheric holes produced by rocket 
exhausts; (8) investigate the effects of argon ion injections on the 
plasmasphere and natural radiation belts; and (9) conduct scientific 
observations of high-altitude clouds resulting from the Fall 1979 
NASA AtlasKentaur rocket launch. 
Keywords: orbital solar power plants; environmental impacts; cli- 
mates; ionosphere; rockets; launching; argon; background radiation. 

119006 Estimation of Upper Atmospheric Composition Perturba- 
tions due to SPS-Related Spacecraft Activity. Whitten, R.C. (NASA. 
Ames Research Center, Moffett AFB, CA). Project number: 49576. 
Contract: 49576. Supported by: Department of Energy, Washington, 
DC (USA). Office of Energy Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objective is to estimate the extent to which upper atmos- 
pheric composition will be perturbed by HLLV and PLV launch 
and reentry for projected SPS-related levels of spaceflight activity. 
Available state-of-the-art one-dimensional (zonally and latitudinally 
averaged) simulation models will be used. Based upon the detailed 
rocket exhaust emission inventory and reentry NOx production 
estimates to be supplied by ANL subcontractors, these estimations 
will be made: (1) high altitude composition changes due to rocket 
launch and reentry emissions for various possible stratospheric and 
mesospheric chlorofluoromethane (CFM) levels predicted for the 
year 2000 and beyond; (2) maximum acceptable levels of injection of 
HZ0 and NOx for various CO2 and CFM levels; and (3) effects of, 
including temperature feedback, processes on model estimated com- 
position changes, including effects of CO2, fuel impurities such as 
sulfur, and ablation material produced on reentry. Available state-of- 
the-art two-dimensional (zonally averaged) simulation models will 
also be used. Based upon the same exhaust emission inventory and 
reentry NOx production estimates as above, the latitudinal depend- 
ence of high altitude composition perturbations (corridor effect) for 
various projected levels of spaceflight will be estimated. 
Keywords: earth atmosphere; ionosphere; air pollution; mesosphere; 
stratosphere; two-dimensional calculations; rockets; exhaust gases; 
mathematical models; research programs. 

119007 Assessment of Effects Due to Changes in Noctilucent 
Cloud Formation. Whitten, R.C. (NASA, Ames Research Center, 
Moffett AFB, CA). Project number: 49576. Contract: 49576. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Energy Research. Funding: DOE. 
Related energy source: general science(l00) R and D categories: 
Environmental effects assessment. 

The objective is to assess potential effects of changes in 
noctilucent cloud formation due to water vapor deposition from 
SPS-related spaceflight. The approach will be to: (1) survey the 
current state of knowledge regarding the formation and effects of 
noctilucent clouds; (2) acquire available data on mesospheric tem- 
perature and water vapor concentrations.as necessary for estimating 
the 'extent of cloud formation; (3) estimate the expected change in 
the mesospheric water vapor concentration and estimate the extent 
to which noctilucent cloud formation will be changed; and (4) 
estimate the impacts of the expected change, based upon current 
understanding of the effects of noctilucent clouds. 
Keywords: rockets; exhaust'gases; earth atmosphere; noctilucenf 
clouds; variations; research programs. 

119008 Research of Archived Records Concerning ~onospheric 
Effects of Rocket Launchings. Chacko, C.; Mendillo, M. (Boston 
Univ., Boston, MA). Project number: 49576. Contract: 49576. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Energy Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective is to research the archived data concerning 
ionospheric effects of rocket launches , to help place our assessment 
of such effects on a firmer footing and.also to search for any new 
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effects. The approach will be to: (1) gather together all available 
ionospheric observations appropriate for each of some 400 major 
NASA rocket launches; (2) cate orize the launches by size, fuel 
composition, height of burning light path, etc.; (3) differentiate 
among the various observations on a phenomenological basis or 
preferably on the basis of the causative processes involved; (4) 
determine the dependence of the observed phenomena on launch 
parameters; (5) specify extent and duration of each effect; (6) list new 
effects, if any; (7) prepare a scenario of possible effects to be 
expected from SPS rocket launches in accordance with NASA's 
SPS concept design; (8) complete collection of data base and prepare 
a preliminary report containing interim results in FY79; and (9) 
analyze the data in greater depth and prepare the final report during 
FY80. 
Keywords: ionosphere; rockets; exhaust gases; air pollution; research 
programs. 

119009 3-D Simulation of Local Ionospheric Effects of SPS 
Rocket Exhaust. Bernhardt, P. (Stanford Univ., Stanford, CA). Proj- 
ect number: 49576. Contract: 49576. Supported by: Department of 
Energy, Washington, DC (USA). Office of Energy Research. Fund- 
ing: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

The objective is to characterize nature and extent of holes 
formed in ionosphere because of injection of rocket exhaust from the 
rocket traffic specified in the NASA SPS system design (October 
1978). The approach will be to: (1) compare existing 3-D model 
simulation of history of ionospheric holes with observations; (2) 
simulate history of rocket exhaust injected into lower ioniosphere 
(D- and E- regions) by HLLV boosters and into the upper ionos- 
phere (F region) by the circularization, maneuvering, and reentry 
burns; and (3) investigate lifetime of these holes and their potential 
for adverse impacts. 
Keywords: rockets; exhaust gases; air pollution; ionosphere; three- 
dimensional calculations; e region; d region; research programs. 

119010 Effects of Argon Ion Injection into the Magnetosphere. 
Chiu, Y.T. (Aerospace Corp., Los Angeles, CA). Project number: 
49576. Contract: 49576. Supported by: Department of Energy, Wash- 
ington, DC (USA). Office of Energy Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objectives are: (1) to estimate the effects of Ar/sup +/ 
ion injection upon the plasmasphere and the natural radiation belts; 
(2) to calculate the time history of injected Ar ions and to assess 
their impacts on naturally occurring magnetospheric phenomena; 
and (3) to evaluate impacts on communication systems, optical earth 
sensors, and other impacts including modification of the radiation 
environment of the Van Allen Belts. The approach to Phase I is to: 
(1) theoretically investigate, using existing available simulation tech- 
niques or minor refinements thereof, modifications of the natural 
plasmasphere and Van Allen radiation belts by injection of energetic 
non-thermalized Ar/sup +/ ions and by the modified background 
plasma that is the resultant of the redistributed natural plasma and 
thermalized Ar/sup +/ ions; (2) make comparisons with calculations 
and information available from observations of natural, unperturbed 
phenomena; (3) summarize preliminary results; and (4) deliver pre- 
liminary results by October 1979. The approach to Phase I1 is to: (1) 
make quantitative estimates of consequential effects of radiation belt 
modification including change in airglow background and change in 
auroral and magnetic storm dynamics; (2) deliver Phase I1 results by 
October 1980; and (3) provide theoretical support and interpretation, 
for SPS assessment of results on beam-plasma turbulence to be 
obtained in the CAMEO and SCATHA rocket experiments to be 
conducted in FY79. 
Keywords: plasmasphere; argon ions; radiation belts; magnetosphere; 
rockets; research programs. 

119011 Modeling of Global Ionospheric Effects of SPS Rocket 
Exhaust. Zinn, J. (Los Alamos Scientific Lab., Los Alamos, NM). 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Energy Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

This work will estimate the effects of rocket exhaust products 
on the upper atmosphere created during the construction and oper- 
ation of the SPS Reference System. Computer codes will be used to 
model the ionosphere and results will be compared with observa- 
tions. Ground-based observations will be made of the launch of 
NASA Atlas-Centaur Rocket Satellite HEAO-C. Electron distribu- 

AFB, CA). Project number: 49576. Contract: 49576. Supported by: 
Department of Energy, Washington, DC (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

The objectives are: to determine electron density changes 
caused by ion composition changes resulting from water injection in 
D- and E-regions; to determine if conductivity changes in dynamo 
region can significantly alter magnetospheric processes; and to co- 
ordinate results with investigation of atmospheric electricity impacts 
in a timely manner. The approach will be to: (1) review literature 
and existing experimental observational data; (2) carry out appropri- 
ate calculations using available methods; (3) share results with those 
responsible for atmospheric electricity impacts; and (4) prepare final 
report. 
Keywords: d region; e region; electric conductivity; water vapor; 
research programs. 

119013 SPS Ionospheric Heating and Telecommunications Im- 
pacts. Rush, C. (ITS, Boulder, CO). Supported by: Department of 
Energy, Washington, DC (USA). Office of Energy Research. Fund- 
ing: DOE. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective of this effort will: (1) assess potential impacts 
on telecommunications services of ionospheric disturbances pro- 
duced by SPS Reference Systems operation, and (2) prepare a plan 
for, activities required to reduce uncertainty in the assessment. The 
approach used will: provide management and technical direction for 
the SPS Ionospheric Heating and Telecommunications Impacts Pro- 
gram and prepare an assessment; prepare a plan for future research; 
perform theoretical studies of plasma instabilities driven by ohmic 
heating-enhanced electron heating and thermal self-focusing; and 
conduct exoeriments to demonstrate whether or not adverse tele- 
communicaiions performance impacts should be expected because of 
SPS-produced thermal self-focuslng ~nstablllt~es. 
Ke*ords: satellites; spacecraft power supplies; electromagnetic radi- 
ation; ionosphere; aerodynamics; communications; environmental 
impacts; heating. 

119014 Electromagnetic ~ o i ~ a t i b i l i t y  (EMC). Davis, K. (Battelle 
,Pacific Northwest Libs., Richland, WA). Supported by: Department 
of Energy, Washington, DC (USA). Office of Energy Research. 
Funding: DOE. I 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

This work will: (1) provide an assessment of the electromag- 
netic compatibility of a Satellite Power System (SPS), and (2) 
provide a plan for research and development required to reduce 
uncertainty in this assessment. The approach will be to: (1) formulate 
plan for SPS electromagnetic compaiibility assessment; (2) prepare 
SPS Reference System electromagnetic compatibility assessment; (3) 
assist in preparation, review and defense of integrated environmental 
assessment; (4) prepare an SPS electromagnetic compatibility R and' 
D program plan; (5) assist in developing an integrated R and D 
program plan; (6) manage and monitor other SPS electromagnetic 
compatibility assessments and research; (7) maintain active liaison 
with EMC and astronomy communities; (8) perform an analysis of 
atmospheric lighi scattering impacts on optical astronomy; and (9) 
perform an analysis of microwave field pattern modulations arising 
from the operation of a multisatellite SPS. 
Keywords: satellites; spacecraft power supplies; compatibility; elec- 
tromagnetic radiation; research programs; technology assessment; 
earth atmosphere. 

119015 Electromagnetic Compatibility Support. Morrison, E.; 
Grant, W. (ITS, Boulder, CO). Supported by: Department of 
Energy, Washington, DC (USA). Office of Energy Research. Fund- 
ino. nT)F . - - -. - - - . 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

This work will: (1) support the preparation of an assessment 
of the electromagnetic compatibiity of the SPS, and (2) prepare a 
plan for activities required to reduce uncertainty in the assessment. 
The approach is to: measure the effects of 2.45 GHz illumination on 
sensitive receiving systems; develop plans for future measurement 
programs; and verify mitigation methods and extend sensitivity 
measurements to demonstrate the efficacy of mitigation recommen- 
dations. 
Keywords: satellites; spacecraft power supplies; compatibility; elec- 
tromagnetic radiation; technology assessment; research programs. 

tions and temperatures and airglow will be measured. 
keywords: global aspects; ionosphere; rockets; exhaust gases; air 119016 SPS Environmental Assessment Program: Integration and , 
pollutioni monitoring; orbital solar power plants; mathematical Documentation. Valentine, A.R. (Argonne National Lab., Argonne, 
models; electrons; distribution; temperature measurement; airglow; IL). Project number: 49576. contract: 49576. Supported by: Depart- 
earth atmosphere; construction; operation; environmental impacts. ment of Energy, Washington, DC (USA). Office of Energy Re- 

search. Fundine: DOE. 
119012 .Electron Density and Conductivity Changes in D- and E- Related energ; source: general science('100) R and D categories: 
Regions. Whitten, R.C. (NASA, Ames Research Center. Moffett Physical/chemical mechanisms of pollutant interactions. ' 
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This effort will roduce an integrated Environmental Assess- 
ment (EA) and a plan for R and D to reduce the uncertainty in this 
assessment. The approach is: to provide management support by 
defining tasks, analyzing funding requirements, monitoring the prog- 
ress of work, and coordinating with E A  Task Managers; to integrate 
the environmental assessments prepared by each of the E A  Task 
Managers; and to integrate the R and D plans prepared by each of 
the EA Task Managers. 
Keywords: orbital solar power plants; environmental impacts; man- 
agement; research programs. 

119017 Characterization of Reflected Light from the Satellite 
Power System (SPS). Liemohn, H. (Boeing Aerospace Co., Seattle, 
WA). Supported by: Department of Energy, Washington, D C  
(USA). Office of Energy Research. Funding: DOE. 
Related energy source: solar(100) R and D categories: Health effects 
assessments. 

This effort will: (1) quantify and describe the light-reflecting 
characteristics of SPS vehicles and satellites, and (2) provide data for 
assessments of SPS-reflected light effects on the human eye, ecosys- 
tems, and optical astronomy. The approach is to: (1) determine the 
reflected light data required for the environmental assessments; (2) 
establish the reflectance of the SPS Reference System vechicles, 
including the Support Base, Orbit Transfer Vehicles, and SPS; and 
(3) evaluate the illumination from baseline configurations including 
the level of sky brightness. 
Keywords: satellites; space vehicles; reflectivity; research programs; 
orbital solar power plants; environmental effects. 

119018 m R  Related Chemical Research Tritium Chemistry Asso- 
ciated with the Lithium Blanket and Container Materials. Carstens, 
D.H.W.; Anderson, J.L. (Los Alamos Scientific Lab., Los Alamos, 
NM). Project number: 168. Supported by: Department of Energy, 
Washington, DC (USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Areas studied are: solubility measurements of container mate- 
rials (e.g., Ta, Mo, and W) in both LaSNi and Li over the tempera- 
ture range 700 to 1100 degrees K; and removal of tritium by LaSNi 
from helium streams as a function of flow rate and temperature in 
the ppM range of tritium. 
Keywords: tantalum; molybdenum; tungsten; solubility; lithium; 
lanthanum alloys; nickel alloys; intermetallic compounds; very high 
temperature; high temperature; tritium recovery; breeding blankets; 
solvent properties; flow rate; temperature dependence. 

119019 Heat Transfer Materials and Salt Vapors. Curtiss, L.; 
Frurip, D.  (Argonne National Lab., Argonne, IL). Project number: 
77. Supported by: Department of Energy, Washington, D C  (USA). 
Office of Energy Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

This project involves experimental and quantum mechanical 
studies on materials that exhibit molecular associations in the vapor 
and that may either have potential as heat-transfer fluids or can 
enhance gas phase mass transport. Emphasis is on the nature of the 
species, their structure, bond strengths and association constants. 
Systems under investigation include acetic acid, trifluoracetic acid, 
and binary mixtures of these compounds with water, as well as 
complexes formed between selected metals (e.g., beryllium and 
magnesium) and water. Also studied were thermal conductivities 
and vapor densities of high temperature associated systems and 
statistical mechanical prediction of the thermodynamic properties of 
high temperature ionic molecules. 
Keywords: acetic acid; heat transfer fluids; mass transfer; beryllium; 
magnesium; thermodynamic properties; vapors; structural chemical 
analysis; binding energy. 

119020 Liquid Metal Chemistry. Maroni, V.A.; Veleckis, E. (Ar- 
onne National Lab., Argonne, IL). Project number: 71. Supported 

%y: Department of Energy, Washington, D C  (USA). Office of 
Energy Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Thermodynamic properties of liquid metals and intermetallic 
compounds is investigated with emphasis on: alkali-metal based 
systems; temperature, composition and pressure relationships in se- 
lected ternary hydrides (e.g., LiAIH, CaAIH, LiPbH) systems; solu- 
bilities and interaction chemistries of nonmetals in liquid metals; 
distribution of nonmetals (e.g., nitrogen and carbon) in lithium/ 
molten salt and lithium/structural material systems; and corrosion 
mechanisms of refractory metals and alloys in liquid metals. 
Keywords: liquid metals; chemistry; thermodynamic properties; inter- 
metallic compounds; alkali metal compounds; corrosion; lithium; 
alloys. 

119021 Chemistry of Materials. Kumar, R.; Holt, B. (Argonne 
National Lab., Argonne, IL). Project number: 72. Supported by: 

Department of Energy, Washington, D C  (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: CoaI(100) 'R and D categories: Physical/' 
chemical mechanisms of pollutantinteractions. 

- 

Chemistry of airborne particulates is investigated with empha- 
sis on: (1) elucidation of formation mechanisms for sulfates, nitrates 
and organics; and (2) development of instrumentation for sampling 
and real time characterization of aerosols. The hydrolysis-oxidation 
conversion of sulfur dioxide to sulfate by stable isotope ratio mea- 
surements, the study of the influence of pH, oxides of nitrogen, and 
of reactive surfaces (e.g., airborne carbonaceous materials) on this 
conversion, kinetics and mechanisms of mineral-sulfur dioxide reac- 
tions and mineral regeneration reactions, the study of structure and 
morphology accompanying reaction sequence, and development of 
reaction models and prediction capability are also under investiga- 
tion. 
Keywords: aerosols; particles; atmospheric chemistry; sulfates; ni- 
trates; organic compounds; sampling; sulfur dioxide; ph value; math- 
ematical models. ; .. 

119022 Characterization of Compounds and Alloys. Fraser, H.L.; 
Wert, C.A. (Univ. of Illinois, Urbana, IL, 61801). Project number: 
101. Supported by: Department of Energy, Washington, DC (USA). 
Office of Energy Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Pollutant 
measurements technology. 

The development of microchemical and analytical methods 
on a 20 A scale using electron energy loss and energy dispersive 
spectroscopies is described. Applications to carbides, oxides, and 
nitride precipitates in bcc metals and the investigation of heavy 
metal sulfides and oxides in coal are reported. 
Keywords: oxides; carbides; nitrides; bcc lattices; metals; alloys; 
electrons; energy losses; spectroscopy; sulfides; coal; microanalysis; 
chemical analysis. 

119023 High Temperature Chemistry and Thermodynamics of 
Structural Materials. Bell, J.T.; Bittner, H.F. (Oak Ridge National 
Lab., Oak Ridge, TN, 37830). Project number: 208. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The chemistry and thermodynamics of structural materials at 
temperatures in the 400 to 1000 degrees C range are investigated; 
reactions, kinetics and thermodynamics that describe sorption, corro- 
sion and microphase formation are the primary objectives. Sorption 
studies include hydrogen isotope sorption by both pure metals and 
alloys. Measurements of tritium permeation rates through structural 
alloys into steam atmospheres are a major effort where the inherent 
permeabilities of materials, the effects of surface oxidation on the 
overall permeation process, and the chemical and physical character- 
ization of the oxides are particular interests. These studies already 
have shown that the amounts and the compositions of the oxides 
formed by steam oxidation of a given alloy will depend on the 
composition of the alloy, the thermodynamic stabilities of the com- 
ponent metal oxides, the oxidation temperature, the type of surface 
pretreatment, and the bulk annealing conditions. Another major 
effort is the investigation of the thermodynamics and kinetics of 
formation and dissolution of carbide and nitride microphase precipi- 
tates. The formation of microphases also affects the corrosion prop- 
erties, and this new correlation is investigated. 
Keywords: high temperature; very high temperature; chemistry; ther- 
modynamics; corrosion; adsorption; metals; alloys; tritium; micros- 
tructure; carbides; nitrides; sorptive properties; permeability; diffu- 
slon. 

119024 Structure of Coal. Harris, L.A.; Yust, C.S. (Oak Ridge 
National Lab., Oak Ridge, TN, 37830). Project number: 178. Support- 
ed by: Department of Energy, Washington, D C  (USA). Office of 
Energy Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

Areas of study are: TEM, SEM, microprobe, optical and 
infrared petrography of microporosity and microminerology of coal 
macerals; correlation of coal rank with microstructure; characteriza- 
tion of secondary minerals in microfractures; anthracite, bituminous, 
sub-bituminous, and cannel coals. 
Keywords: coal rank; microstructure; macerals; porosity; anthracite; 
bituminous coal; subbituminous coal; cannel coal; petrography. 

119025 Metals from Fly Ash. Burnet, G.; Murtha, M.J. (Ames 
Lab., Ames, IA). Project number: 35. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Energy Research. Fund- 
ing: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

Recovery of iron oxide from power plant fly ash by magnetic 
separation and of alumina using calcination, selective chlorination, 
and hydro-chemical processing are studied. 
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Keywords: iron oxides; recovery; fly ash; aluminium oxides; calcina- 
tion; chlorination; fossil-fuel power plants; air pollution. 

119026 Electronic Properties of Amorphous Silicon Dioxide and 
Metallic Ions in Silicate Glasses. Ching, W.Y. (Univ. of Missouri; 
Columbia, MO). Project number: 375. Supported by: Department of 
Energy, Washington, DC (USA). Office of Energy Research. Fund- 
ing: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

'I'he electronic properties of crystalline silicon dioxide, amor- 
phous silicon dioxide, and silicate glasses are to be studied by means 
of a first principle orthogonalized linear combination of atomic 
orbitals (OLCAO) method. Special emphasis will be placed on the 
nature and location of impurity states of various ions in the silicate 
glass network as well as the interaction between the impurity ions 
and their host. 
Keywords: silicon oxides; silicates; glass; amorphous state; crystals; 
impurities; electrical properties. 

119027 Radiation Damage and Environmental Effects in High 
Level Storage Glasses Using Transmission Electron Microscopy. 
Howitt, D.G. (Univ. of California, Davis, CA). Project number: 310. 
Supported by: Department of Energy, Washington, DC (USA). 
Ofice of Energy Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The response of high level waste storage glasses (HLWSG) to 
irradiation will be studied over a range of temperatures in a variety 
of irradiation environments to determine the microstructural fea- 
tures, enhancing deterioration and radiation instability in these mate- 
rials. The effects of microstructural features, including phase separa- 
tion, precipitation, devitrification, particle size, and composite an- 
nealing temperatures on the properties of HLWSG will be investi- 
gated. Experimental efforts will involve (1) transmission, high volt- 
age, and analytical electron microscopy; (2) alpha, neutron, electron, 
and heavy ion radiation; and (3) leaching experiments. 
Keywords: radioactive waste storage; high-level radioactive wastes; 
glass; microstructure; radiation effects; solidification; leaching. 

119028 Heavy Element Chemistry Research. Carnall, W.T.; Sulli- 
van, J.C. (Argonne National Lab., Argonne, IL). Supported by: 
Department of Energy, Washington, DC (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The Heavy Element Research effort at ANL comprises sever- 
al closely interacting programs in crystal and molecular spectros- 
copy, dynamics of reactions in solution, and inorganic solid-state 
chemistry. The focal point of the spedtroscopy effort is the develop- 
ment of a fundamental understanding of energy transfer processes in 
the actinides and lanthanides. Absorption and fluorescence spectra of 
the elements in various oxidation states and phases are measured. 
High-resolution laser techniques and measurement of excited state 
lifetimes are emphasized in these studies. The data provide the basis 
for extensive theoretical interpretation in terms of energy level 
structure and mechanisms of excited-state relaxation. Fundamental 
mechanisms of oxidation-reduction reactions in solution are probed 
in a unique manner using a 20-MeV electron linac as a pulsed source 
of radiation. Conventional and stopped-flow spectrophotometric 
techniques as well as pulse radiolysis are exploited in a unique 
comprehensive experimental effort that provides a sound basis for 
interpretation of the thermodynamic and dynamic processes that 
characterize the chemistry of solvated actinide ions. New sensitive 
techniques are being developed to extend pulse rndiolysis studies to 
extremely dilute solutions in order to probe the chemistry of actinide 
ions under environmental conditions. A major goal of the inorganic 
solid-state program is to identify and characterize stable complex 
phases that will be formed in the course of long-term irradiations as 
heavier actinides and fission products accumulate in reactor fuel 
elements. 
Keywords: actinides; rare earths; energy transfer; absorption spectra; 
excited states; chemical reaction kinetics; oxidation; reduction; mev 
range 10-100; electron beams; radiolysis; actinide compounds; rare 
earth compounds; chemistry. 

119029 Actinide Chemistry. Edelstein, N.M.; Anderson, R.A. 
(Lawrence Berkeley Lab., Berkeley, CA). Supported by: Department 
of Energy, Washington, DC (USA). Office of Energy Research. 
Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The basic purpose of this project is to study lanthanide and 
actinide materials in order to provide the basic knowledge necessary 
for their safe and economic utilization in present day and future 
technology. This program includes studies of the preparation and 
physical and chemical properties of a variety of new gaseous, liquid 
and solid phases. Synthesized compounds will be identified and 
characterized by x-ray diffraction, optical and vibrational spectros- 

copy, and magnetic resonance and magnetic susceptibility tech- 
niques. Equilibrium constants for complex formation will be meas- 
ured. Neutron diffraction studies will be done in cooperation with 
other laboratories. From the complementary studies, new insights 
into the structural and chemical principles of actinide compounds 
will be gained to imagine new bonding situations and to design new 
synthetic schemes to produce new materials. A major aspect of the 
program is concerned with the design of sequestering agents for the 
actinide ions (in particular plutonium(1V)) which can engulf the ion 
and generate neutral or negatively charged complexes. Both large 
absolute formation constants and a very high specificity for the 
actinide ions will be essential properties of these new sequestering 
agents. Such compounds are intended to be used in the treatment of 
actinide poisoning as well as for possible applications in the treat- 
ment of spent nuclear reactor fuels. Research to date has demonstrat- 
ed the feasibility of an approach based on the chemistry of similar 
sequestering agents of biological origin which are used in microbial 
iron transport. Chelating agents incorporating hydroxamate and 
catecholate functional groups as the chelating moieties will continue 
to be investigated. The preparation, structural, and physical studies 
of new types of organoactinide, related organolanthanide, and new 
actinide inorganic complexes will continue to be studied. 
Keywords: rare earths; actinides; chemical preparation; physical 
properties; chemical properties; actinide complexes; rare earth com- 
plexes; chelating agents; organometallic compounds; chemistry. . . 
119030 Chemistry of Transuranium Elements and Compounds. 
Hahn, RIL.; Beall, G. (Oak Ridge National Lab., P.O. Box X, Oak 
Ridge, TN, 37830). Supported by: Department of Energy, Washing- 
ton, DC (USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective is to obtain fundamental information about 
oxidation states and potentials, electronic configurations, electron 
interactions, thermodynamic data such as heats of solution and 
sublimation, and crystal structures of the actinides and transactinides. 
It is achieved in two distinct ways: (1) by studying weighable 
amounts of HFIR-TRU produced actinide elements (up to einstein- 
ium) at the Transuranium Research Laboratory with such measure- 
ment techniques as x-ray and electron diffraction, photoelectron and 
x-ray spectroscopy, spectrophotometry, and magnetic susceptibility; 
and (2) by using targets of the heaviest actinides such as 248Cm, 
249Bk, 249Cf, and 254Es with heavy ions at ORIC to produce atoms , 

of the transfermium elements, often at the rate of a few atoms per 
experiment. A systematic study is being conducted on the ion- 
exchange behavior of different minerals with such elements as 
cesium, strontium, the rare earths and the actinides. A second 
program is being initiated on the study of the solution chemistry of- 
heavy elements. A third program has begun to investigate the 
feasibility of assaying underground fluids, such as oil, water and gas, 
for uranium decay products as a way of exploring for uranium. 
Keywords: transuranium elements; chemistry; chemical state; oxida- 
tion; structural chemical analysis; crystal structure; actinides; curium 
248; berkelium 249; californium 249; einsteinium 254; radioactive 
waste disposal; environmental transport; uranium deposits; explora- , 
tion; petroleum deposits; natural gas deposits; feasibility studies; 
geological surveys. - 
119031 Research in Actinide Element Chemistry. Choppin, G.R. ' 
(Florida State Univ., Tallahassee, FL). Supported by: Department of 
Energy, Washington, DC (USA). Office of Energy Research. Fund- 
ing: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Thermodynamic parameters for complexation of the actinide 
and the chemically analogous trivalent lanthanide cations by carbox- 
ylate, hydroxy and phosphate ligands and by humic acid and fulvic 
acids will be measured by solvent extraction, potentiometry and 
calorimetry in order to ascertain the complexing formation constants 
and the relative role of the enthalpy and entropy changes. I-H and 
13-C NMR studies of the complexes of both diamagnetic and para- 
magnetic lanthanides will be used to obtain information on the 
structure of these complexes in solution. 89-Y and 139-La NMR will 
be investigated to ascertain the utility of these nuclei in solution 
structure studies. The study of the kinetics and mechanisms of 
solvent extraction of actinides and of their complexation by amino- 
carboxylates and humate will continue. 
Keywords: actinide complexes; rare earth complexes; chemical reac- 
tion kinetics; solvent extraction; stability; molecular structure; . 
chemical preparation; thermodynamic properties; ligands; 'fulvic 
acids; humic acids. 

119032 ~hisical-chemical Studies of the Transuranium Elements. 
Peterson, J.R. (Univ. of Tennessee, Knoxville, TN). Supported by: 
Department of Energy, Washington, DC (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. - 



414 FEDERAL INVEl NTORY 1979 

The pro ram provides for continuing investigations of the 
basic physical-caemical properties of the-ansuranium elements and 
the interpretation and correlation of the results obtained. New 
knowledge is expected to be accumulated in the role of the Sf 
electrons in bonding in actinide elements and compounds; the rela- 
tionships of metallic structures to metallic valence and 'radius; the 
extent and magnitude of the actinide contraction; the magnetic, 
thermodynamic, spectroscopic, and crystallographic roperties of 
these materials as related to general theories; the e iec t  of self- 
irradiation of chemical and physical pro erties; and in general, the 
range of validity of the actinide hypotlesis. Specific projects in- 
clude: (1) synthesis of Cm-248, Bk-249, and Cf-249 metals, chalco- 
genides, and pnictides for x-ray diffraction (varying temperature or 
pressure), magnetic susceptibility (SQUID magnetometer), and heat 
of solution (solution microcalorimeter) studies; (2) determination of 
the stability constants of actinide cryptate complexes in aqueous 
solution and the crystal structures of the corresponding solid cryp- 
tate compounds; (3) spectral and x-ray diffraction studies of mixed- 
valence lanthanide, actinide, and mixed lanthanide-actinide halide 
compounds, transamericium element fluorides, and halide com- 
pounds resulting from the radioactive decay series Es-253 yields Bk- 
249 yields Cf-249; (4) development of techniques for 
spectroelectrochemical studies of actinides to characterize Am(VII), 
Cf(V), and Es(1V); and (5) polarographic and cyclic voltammetric 
studies of the reduction of Cf(II1) and Es(II1). 
Keywords: transuranium elements; chemical properties; physical 
properties; chemical bonds; self-irradiation; berkelium 249; curium 
248; californium 249; synthesis; actinide complexes; stability; ameri- 
cium; californium; einsteinium. 

119033 Kinetics and Mechanisms of Chemical Processes Related 
to the Development and Use of Energy. Sutherland, J.W. (Brookha- 
ven National Lab., Upton, NY). Project number: 20. Supported by: 
Department of Energy, Washington, DC (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: solar(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of this program is to develop basic kinetic and 
mechanistic information about selected chemical systems which are 
associated with the development and use of energy sources and for 
which present data are inadequati or unavailable. Short-lived tran- 
sient chemical species are characterized by flash photolytic and pulse 
radiolytic techniques, while steady-state photolytic, steady-state ra- 
diolytic and standard kinetic methods are used to identify and 
measure yields of final products of a particular overall reaction. 
Principal topics being investigated are the photochemistry of select- 
ed molecules adsorbed on high surface area solids and the chemistry 
of transient nitrogen compounds. Some aspects of the reactivity of 
sulfur dioxide are also being studied. Information developed in this 
r g r a m  is relevant to investigations into systems being considered 
or the photochemical conversion and storage of solar energy, into 

methods for nitrogen fixation, and to problems in sulfur chemistry 
associated with the development and use of geothermal energy 
sources and of fossil fuels. The results of this investigation, in 
addition to their intrinsic value to the general field of chemical 
kinetics, are available as quantitative input data for models designed 
to assess the impacts of using various energy sources. 
Keywords: photochemistry; nitrogen compounds; sulfur dioxide; pho- 
tochemical reactions; solar energy conversion; nitrogen fixation; 
fossil fuels; chemical reaction kinetics; energy source development. 

119034 Crossed Molecular Beams. Lee, Y.T. (Lawrence Berkeley 
Lab., Berkeley, CA). Project number: 60. Supported by: Department 
of Energy, Washington, D C  (USA). Office of Energy Research. 
Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

Investigations are underway of the dynamics of elementary 
atomic and molecular processes and the energetics and the structure 
of exotic radicals, ions, and ion clusters using the crossed molecular 
beam method. Information on mechanism and dynamics of chemical 
reactions is obtained from the direct identification and measurements 
of velocity and angular distributions of product molecules from 
single collisions. Significant advancement was made recently in 
combustion-related elementary reiictions. In the reaction of oxygen 
atoms with benzene, the importance of a substitution channel was 
elucidated for the first time. Successful crossed molecular beam 
studies on O(/sup 1/D) + H2, D2 as well as O(/sup 1/D) + CH4 
were also carried out. The significant and exciting resonance phe- 
nomenon in chemical reactions which was predicted in quantum 
mechanical calculations was observed in the angular distribution of 
HF(v=2) formed in the F + H2 reaction. By use of the autoioniza- 
tion process for the preparation of vibrational state-selected H2/sup 
+/, the effect of translational and vibrational energy 'in H2/sup +/ 
+ D2 yields HD2/sup +/ + H was studied in great detail. By using 
the vibrational predissociation process, the infrared spectrum of 
isolated water molecule clusters was obtained in a molecular beam. 
Keywords: colliding beams; molecular beams; reaction kinetics; ve- 
locity; angular distribution; atom-molecule collisions; benzene; 

oxygen; hydrogen; deuterium; methane; d states; combustion; hydro- 
gen; fluorine; atom-molecule collisions: deuterium: hvdronen ions 2 
plus: ion-molecule collisions: hydrogen deuteride:'h;dro&n: water: . -  - , .  - ,  

infrared spectra. 

119035 Radiation Chemistry and Photochemistry. Hochanadel, 
C.J.; Sworski, T.J. (Oak Ridge National Lab., P.O. Box X, Oak 
Ridge, TN, 37830). Project number: 39. Supported by: Department of 
Energy, Washington, D C  (USA). Omce of Energy Research. Fund- - -- 
ing: DOE. 
Related energy source: Coal(50); solar(50) R and D categories: Physi- 
cal/chemical mechanisms of ollutant interactions. 

This is a program otbasic research in photochemistry and 
chemical kinetics. The immediate goal is to obtain kinetic informa- 
tion that will allow meaningful modeling of the chemistry in systems 
of interest for the development and use of energy. These systems 
include combustion, coal conversion, atmospheric chemistry, and 
solar energy. The reactions studied generally involve small free 
radicals such as H, OH, 0 ,  HO2, CH3, CH302, HCO, CN, NCO, 
NH, and NH2 that are produced in model systems by flash photoly- 
sis. The research involves identifying the reactive intehediaie, 
establishing the reaction mechanisms, and evaluating absolute rate 
constants for elementary reactions. The photolytic flash is either a 3 
microsecond Xe flash or a 30 nanosecond flash from an excimer 
laser. The reactions are observed by time resolved kinetic spectro- 
photometry. Theoretical curves for comparison with experimental 
data are obtained by numerical modeling; kinetic parameters. are 
adjusted by the method of least squares to fit the data to these curves 
with error limits established by sensitivity analysis. In recent studies 
of the CH3 and HCO radicals produced by the photodissociation of 
HZ in the presence of CH4 or CO, the absorption spectrum of HCO 
was measured and the following rate constants were evaluated: k(H + HCO), k(HC0 + HCO), k(H + CH3), k(OH + CH3), k(OH + 
CH4), k(OH + H2), and k(H + CO + M) for M = CO, H2, and 
CH4. 
Keywords: photochemistry; photolysis; chemical reaction kinetics; 
radicals; reaction intermediates. 

119036 Analytical Separations. Fritz, J.S. (Ames Lab., Ames, 
IA). Project number: 158. Supported by: Department of Energy, 
Washington, DC (USA). Office of Energy Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

The primary objective of this research is to develop innova- 
tive methods of separation and chemical analysis. A unique and 
effective system for separation and measurement of anions in aque- 
ous samples is being developed. The most essential parts of the new 
system are an anion exchange column for separation and a conduc- 
tance detector. Success is achieved by two principal innovations: (1) 
use of new low-capacity anion-exchange resin developed by this 
group, and (2) use of a eluent having a very low conductance. Many 
successful separations have been obtained with samples containing 
anions of very low concentrations, and the applicability to analysis 
of real samples is being proven. Other work in progress concerns 
development of a method for determination of organic pollutants in 
water and synthesizing new resins for removal of poisonous or 
valuable metal ions from aqueous solutions. The method for analyz- 
ing organic pollutants solves most of the existing water sampling 
problems and permits concentration and analysis of pollutants pres- 
ent in water at concentrations as low as 0.01 ppB (one part pollutant 
in lO/sup 1 I /  parts of water). It uses a small, disposable resin tube 
for sampling followed by thermal desorption of the concentrated 
organic pollutants into a gas chromatograph. 
Keywords: aqueous solutions; anions; ion exchange; resins; synthesis; 
organic compounds; gas chromatography; chemical analysis; separa- 
tion processes. 

119037 Lasers in Analytical Chemistry. Yeung, E.S. (Ames Lab., 
Ames, IA). Project number: 161. Supported by: Department of 
Energy, Washington, D C  (USA). Office of Energy Research. Fund- 
ing: DOE. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

With the projected increase in the use of coal and other fossil 
fuels the emission of various forms of pollutants into the environ- 
ment can become a serious problem. The need for sensitive, selec- 
tive, and reliable monitoring methods for these pollutants therefore 
also increases. Several laser analytical techniques are being devel- 
oped so that one can gain some unique insignts into the production 
and the transport of trace elements, organics, and gaseous pollutants 
resulting from fossil fuel utilization. Emphasis is on (1) atomic 
emission and atomic fluorescence studies on the disposition of trace 
elements; (2) liquid chromatographic determination of organic pol- 
lutants using more selective detectors; (3) inverse Raman excitation 
and acoustic detection of trace gases; (4) time-synchronous Raman 
spectroscopy as a remote monitoring tool for combustion chambers; 
(5) studies of spectral interference in long-path infrared absorption 
and infrared photoacoustic measurements of gaseous pollutants with 
the hope of eliminating such interferences; and (6) evaluation of 
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practical pollution monitoring instruments based on lasers at repre- 
sentative pollution sources, including smokestacks and automobile 
exhausts. 
Keywords: elements; trace amounts; environmental transport; gaseous 
wastes; fluorescence spectroscopy; emission spectroscopy; liquid 
column chromatography; gases; monitoring; air pollution; lasers; 
organic compounds; air pollution monitors. 

119038 Combustion and Atmospheric Pollution Chemistry. 
Gordon, S.; Closs, G. (Argonne National Lab.. Argonne, IL). Proj-' 
ect number: 6. Supported by: Department of Energy, Washington, 
DC (USA). Office of Energy Research. Funding: DOE. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of this program is to study in detail chemical 
reaction mechanisms of importance in combustion and in atmospher- 
ic processes over a wide range of experimental parameters to allow 
extrapolation of results. from one set of conditions to another with 
greater confidence. To accomplish this objective, the program uti- 
lizes free radicals involved in the combustion process, generated by 
an electron linac and a Febetron, in order to study reactions of the 
radicals with organic compounds over a wide temperature range to 
evaluate their non-Arrhenius behavior. Parallel with these studies 
are photochemical studies to evaluate the role of excited states of the 
reactive species in the reactions. Free radical reactions of sulfur- 
containing compounds are being examined to explore the possible 
application of radiation to the study of potential methods for desul- 
furizine coal. 

Supported by: Department of Energy, Washington, DC (USA). 
Office of Energy  research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

This program consists of a study of the application of cyclic 
separation processes to separations problems arising in energy tech- 
nology. The purposes of the program are two-fold: to obtain under- 
standing of the characterist~cs and basis of operation of cyclic 
separation processes as a class, and to explore the feasibility of using 
these processes to perform specific separations of interest in the' 
energy field. The cyclic processes of interest include pressure and 
temperature swing adsorption, parametric pumping, cycling zone 
adsorption, and various forms of preparative chromatography. Ap- 
plications presently under study involve isotope separations of inter- 
est in iuclear technology, specifically tritium removal and heavy 
water production. Future work may include applications such as 
hydrogen purification, pollutant removal from gases, and additional 
separations of interest in energy technologies. Elements of the pro- 
gram include development of-the theory-of cyclic processes,mea- 
surements of eauilibrium and kinetic properties of selected fluid-solid 
separation sysiems, measurement of the characteristics of cyclic 
separation processes employing these systems, and process design 
and evaluation studies. The work accomplished in this program will 
permit rational design and assessment of cyclic separation processes 
and will identify promising methods of solution for specific separa- 
tion problems in the energy field. 
Keywords: separation processes; adsorption; chromatography; uses; 
tritium; removal; heavy water; production. 

~ e ~ w o ; d s :  combustion kinetics; radicals; organic compounds; photo- ,119042 ~ ~ ~ ~ ~ ~ i ~ ~ ~ i ~ ~  of ~ ~ ~ ~ i l ~  ~ ~ l ~ ~ ~ l ~ ~  in the ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ .  
chemical reactions; chemical reactions; atmospheric chemistry. T ~ ~ ~ ~ ~ .  , R. ( ~ ~ ~ ~ k h ~ ~ ~ ~  ~ ~ ~ i ~ ~ ~ l  ~ ~ b . ,  upton, NY), project 

119039 Inorganic Chemistry. Appelman, E.H.; Malm, J.G. (Ar- 
gonne National Lab., Argonne, IL). Project number: 98. Supported 
by: Department of Energy, Washington, D C  (USA). Office of 
Energy Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

This program concentrates on the chemistry of fluorine, 
reactive flourides, and compounds derived from them. This effort 
involves searching for and characterizing new and unusual inorganic 
oxidants and fluorinating agents in order to explore their chemical 
behavior and to identify promising applications of these new sub- 
stances to other areas of science and technology. Major current areas 
of investigation are: (1) reaction of fluorine and reactive fluorine 
compounds with aqueous solutions; (2) reaction of powerful oxidants 
and fluorinating agents with organic compounds; (3) new aspects of 
noble gas chemistry and applications to the development of chemical 
methods of collection of noble gases; and (4) studies of unusual 
chemistry in' anhydrous HF, particularly involving uranium fluor- 
ides. Of particular current interest are studies of the chemistry of 

' 

two newly discovered species, the fluoroxysulfate ion, S04F/sup -/, 
and the dixenon cation, Xe2/sup +/. 
Keywords: fluorine; fluorides; fluorine compounds; aqueous solu- 
tions; organic compounds; chemistry; inorganic compounds. 

119040 Study of Atmospheric Trace Gases by Mass Sepctrometry. 
Stevens, C.M. (Argonne National Lab., Argonne, IL). Project 
number: 163. Supported by: Department of Energy, Washington, DC 
(USA). Office of Energy Research. Funding: DOE. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. . 

.The major objective,of this program is to determine the 
sources and production rates of atmospheric CO on a global scale by 
means of isotopic distribution measurements. Another very impor- 
tant objective of this work is the determination of the atmospheric 
concentration of the OH radical and any changes in this key species 
over the last decade. These studies of atmospheric CO produce what 
may be the only existing data for determining whether the concen- 
tration of OH has decreased over 'the past decade due to the 
increasing amounts of pollutant trace gases. Since OH is the princi- 
pal scavenger of almost all pollutants such as CO, SO2 and NOx, 
any significant reduction in its concentration would result in in- 
creased residence times and higher concentrations of these pollutant 
gases'with possible long-range deleterious effects on agriculture, 
health and climate. Since the atmospheric methane cycle is related to 
the atmospheric CO and OH cycles, another phase of the experimen- 
tal program is to determine the sources and production rates of this 
trace gas more accurately. The determination of carbon-14 in atmos- 
pheric CO is a long-range objective. Such determinations give an 
independent measure of the production rate of natural CO from the 
isotopic dilution effect on cosmogenically produced 14Co. 
Keywords: mass spectroscopy; trace amounts; carbon monoxide; 
hydroxyl radicals; atmospheric chemistry; photochemical reactions; 
carbon 14 compounds; methane; air pollution; quantity ratio; measur- 
ing methods. 

119041 Cyclic Separations Process Research. Hill, F.B.; Wong, 
Y.W. (Brookhaven National Lab., Upton, NY). Project number: 141. 

number: 167. supported by: Department of Eneigy, washington, DC 
(USA). Office of Energy Research. Funding: DOE. . 
Related -energys source: Coal(100) R and D categories: Pollutant 
measurements technology. 

This research project has'the long-term goal of devising and 
developing fundamentally new analytical methods which are suffi- 
ciently sensitive and selective to determine traces of potentially 
reactive'substahces in the environment. The fuidamental approach is 
the use of derivatization-chromatograhic separation-selective detec- 
tion techniques.' Development of :a method for the detection of 
nanogram quantities of nitrate in a variety of environmental samples' 
by nitro-derivatization-GC has been.essentially completed. A new 
techniqueafor the determination of atmospheric levels of ammonia 
and primary amines is being developea, based on fluorescent deriva- 
tization with 6-phthalaldehyde. Optimization of a continuous analy- 
sis system for ammonia is well advanced and the incorporation of a 
gaseous'scrubber of known, reproducible efficiency in the analysis 
system is in progress. Preliminary studies on the determination of 
acidic slilfur compounds by methylation-GC with flame photometric 
detection and of trace carboxylic acids by ion pair extraction and 
derivatization with an electron-capture sensitive alcohol have begun. 
Keywords: nitrates; gas chromatography; 'ammonia; amines; sulfur 
compounds; carboxylic acids; trace amounts; . . photometry; quantita- 
tive chemical analysis; , . , .  

119043 Chemical Analysis. Clem, R. (Lawrence Berkeley Lab., 
Berkeley,.CA). Project number: 169. Supported by: Department of 
Energy;~Washington, DC (USA). Office of Energy Research. Fund- . . 
ing: DOE. ., - + 

Related energy source: Coal(50); oil shale(50) R and D categories: 
Pollutant measurements technology. 

The overall goal of this program is the development of a trace 
element,niethodology' that can routinely be used in energy-related 
research. Exploratory studies are undertaken to point the way 
toward possible applications of this methodology. Trace multi-ele- 
ment x-ray fluorescence analytical techniques are being developed. 
Presently up.to 42'elements are determined in a variety of samples, 
including raw and spent oil shales, shale oils, oil shale retort waters, 
industrial waste liquids, coal, and industrial solid wastes. Improved 
sensitivities 'for a bioadei range of sample types will be obtained. 
Electroanalytical tectiniques are being developed for use in energy- 
related research.-Ozone, in conjunction with uv irradiation, is being 
assessed a<a means to destroy matter in oil-shale retort waters, prior 
to trace metals analysis: Chemically modified glassy carbon surfaces, 
on which quarternary ammonium bases are synthesized, are used for 
trace determination of metal chloro-anions. 
Keywords: trace amounts; elements; multi-element analysis; x-ray 
fluorescence analysis; chemical analysis. 

119044 ' 'Photochemistry of Materials in the Stratosphere. John- 
ston, H.S. (Lawrence Berkeley Lab., Berkeley, CA). Project number: 
23. Supported by: Department of Energy, Washington, DC (USA). 
Office of Energy Reseaich. Funding: DOE. . 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Pollutant measurements technology. . . 

This project is concerned with the photochemiial processes 
that contribute to the production and destruction of'siratospheric 
ozone. Laboratory studies &re carried out to obtain'optical cross 
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sections, quantum yields, and rate constants for species that occur in 
the stratosphere. Recently, temperature dependentxross .sections 
have been determined for nitrous oxide and for nitrogen pentoxide. 
The quantum yields as a function of wavelength have been obtained 
for two product channels of the nitrate free radical. As others 
measure the concentrations of trace species in the,atmosphere, this 
project interprets these results in terms of its method of instanta- 
neous rates. In favorable cases, these interpretations extend to the 
full three-dimensional atmosphere, for example, the photolysis of 
nitrous oxide and its reactions with singlet atomic oxygen. Conven- 
tional one-dimensional models of atmospheric dynamics and photo- 
chemistry are used to support the interpretation of atmospheric 
observations and in the planning and interpretation of laboratory 
experiments. 
Keywords: stratosphere; ozone; nitrogen oxides; nitrous oxide; ozone 
layer; photochemical reactions; photochemistry; chemical reaction 
kinetics; air pollution; radicals; temperature dependence; frequency 
dependence. 5 

119045 Formation of Oxyacids of ~ u l f k '  from S02. donnick, 
R.E. (Lawrence Berkeley Lab., Berkeley, CA). Project number: 115. 
Supported by: Department of Energy, Washington, DC (USA). 
Office of Energy Research. Funding: DOE. t + 

Related energy source: Coal(100) R and D categoria. Pollutant 
characterization and analysis. .., 

The basic chemistry of sulfur dioxide i d  speciesh:formed 
from it are being investigated. The results are pertinent to the 
removal of sulfur dioxide from stack gases of power plants and to 
the behavior of sulfur dioxide in atmospheric-pollution. Attention is 
being focused on the reactions of S02, HS03/sup -/ and S03/sup 
2-/ with various oxidizing and reducing agents and the dispropor- 
tionation reactions of these sulfur species. One particular reaction - 

' the oxidation by oxygen - will be studied in detail because of its 
overriding importance in the practical chemistry of S02. The reac- 
tioh is known to be a chain reaction in aqueous solution, both 
thermally and photochemically, but the chain carriers andlmecha- 
nism are unknown. An important aspect is the pronounced effect of 
a wide variety of substances in either initiating or terminating the 
chain reaction and thus altering the rate drastically. Attempts are 
being made to detect the chain carriers directly, using flash photoly- 
sis to initiate the reaction and rapid scan spectrophotometry or other 
rapid detection techniques to detect them. . . ) 

Keywords: sulfur dioxide; sulfites; chemical reactions; oxidation; re- 
duction; chemical reaction kinetics; oxygen. * , : . , -1. I 

119046 Labile SO2 Complexes. Kubas, G ~ J .  (Los ~ l a m o i  Scien- 
tific Lab., Los Alamos, NM). Project number: 122. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Energy 
Research. Funding: DOE. .- a 

Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The synthesis, reactivity, structure, and bonding of transition 
metal SO2 complexes are being investigated in order to advance the 
basic chemistry of small molecule pollutants and to develop new 
scavenging methods. Reactions of coordinated SO2 are being ex- 
plored in the hope of promoting its conversion to useful or innoc- 
uous products. Discoveries in this program of complexes containing 
side-on bonded (eta squared-) SO2 and others with aligand-ligand 
interactions are closely aligned with this goal. Bind;ng of both the 
sulfur and one oxygen to a metal can be expected to activate SO2 
towards novel reactions; this is demonstrated by the interaction of 
Ru(C0)2(PPh3)2(eta squared-S02) with a second SO2 to give a 
sulfate Ru(CO)2(PPh3)2(S04) and Ph3PS (oxidation and reduction 
of S02). Other current investigations show that the hydrogen reduc- 
tion of SO2 to sulfur and water occurs at lower temperature (approx. 
50 degrees C) by use of ruthenium on alumina catalyst compared to 
alumina alone. Also, new molybdenum(0) complexes are being stud- 
ied in which the SO2 coordination can readily be converted between 
eta squared- and S-bonded. In the ,absencelof SO2, coordinative 
unsaturation and reversible binding of other small molecules (C2H4, 
H2, N2) can occur. 
Keywords: chemical reactions; sulfur dioxide; atmospheric chemistry; 
air pollution control; waste product utilization;' sulfur complexes. 

119047 Investigation of the Mechanisms ofithe Removal of Radio- 
active Nuclides from Waste Streams. Silver, G.L. (Mound Lab., 
Miamisburg, OH). Project number: 145. Supported by: Department of 
Energy, Washington, DC (USA). Office of Energy Research. Fund- 
ing: DOE. 
Related energy source: nuclear fisHion(100) R and D categories!: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Waste water contaminated with radioelements ;uch as urani- 
um, neptunium, and plutonium is generated in commercial nuclear 
fuel cycles, by nuclear weapons manufacture, radioisotope research 
facilities, heat source fabrication, and medical research. Before such 
waste water can be returned to the environment, it must be decon- 
taminated. Although certain inorganic compounds can diminish the 
concentration of plutonium in waste water to the point that the 
water is no longer an environmental hazard, the mechanism of the 

decontamination process is not understood. The purpose of this 
project is to study the decontamination of waste water by radioeie- 
ment adsorption onto inorganic compounds. Several classes of inor- 
ganic compounds have been selected for this study, the most promis- 
ing of which appears to be the phosphates of the alkaline earth 
elements. These compounds may be used in primary or secondary 
waste treatment procedures, and do not present the disposal or 
storage problems associated with organic adsorbants such as ion 
exchange resins. The goals of this project are to study the adsorption 
process as a function of the nature of the inorganic adsorbent 
compound, the chemistry of the radioelement, the chemical proper- 
ties of waste water which influence the decontamination process, 
and a plication of this knowledge to an efficient, economical proce- 
dure for treating waste water prior to discharge to the environment. 
Keywords: radioactive waste processing; waste water; adsorption; 
alkaline earth metal compounds; phosphates; chemical properties; 
sorptive properties; liquid wastes. 

119048 Atomic and Molecular Properties and Their ~ e l a t i o n s h i ~  
to Separation Proc&es. Taylor, W.L. (Mound Lab., Miamisburg, 
OH). Project number: 146. Supported by: Department of Energy, 
Washington, D C  (USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objective of this research is to investigate the physical 
properties of isotopes and their mixtures. Currently, experiments are 
being conducted to measure the total scattering cross section, the 
thermal diffusion factor, the diffusion coefficient and vapor pressure 
of the permanent gases and their isotopes. The resulting data are 
analyzed to probe and ascertain fundamental atomic interactions and 
to provide information necessary for the design and operation of 
isotope separation systems. Total cross sections have recently been 
measured for the Ne-Ar system and are presently underway for He- 
Ar. A unique velocity selector is being tested which will reduce the 
energy spread of the molecular beams used in this work. Thermal 
diffusion factors have been measured for all noble gas isotopes and 
their binary mixtures. Ordinary diffusion coefficients have been 
measured for the majority of noble gas isotopes and mixutres, and 
experiments are continuing on the remaining systems. Vapor pres- 
sure work is concentrating on the hydrogen isotopes using ultrapure 
deuterium in the experiments. A new and improved interaction 
potential for helium atoms was recently determined and published as 
a result in part of the current work. 
Keywords: separation processes; mixtures; physical properties; radioi- 

' 

sotopes; vapor pressure; cross sections; isotope separation; neon; 
isotopes; atom-atom collisions; 

119049 Isotope Separation Research and Development. Ruther- 
ford, W.M.; Jepson, B.E. (Mound Lab., Miamisburg, OH). Project 
number: 144. Supported by: Department of Energy, Washington, D C  
(USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant measurements technology. 

This program is concerned with the investigation of chemical 
exchange and liquid phase thermal diffusion as techniques for stable 
isotope separation. The primary objectives of the chemical exchange 
work are to find significant isotope effects in metal isotope exchange 
between aqueous and organic ligand phases and to develop closed 
cycle methods of refluxing chemical exchange systems with oxida- 
tion state changes between the exchanging species. The liquid ther- 
mal diffusion work is directed, in part, toward developing a basic 
understanding of the behavior of liquid phase thermal diffusion 
columns and, in part, toward gaining experimental information about 
the isotopic thermal diffusion factor in the liquid phase. The success- 
ful development of these lines of research will lead to improved 
methods for separating stable isotopes required for physical, chemi- 
cal, biomedical, and energy applications. 
Keywords: isotope separation; isotope effects; thermal diffusion. 

119050 Mass Spectrometry R/D for Organic Analyses. Rainey, 
W.T.; Canada, D.C. (Oak Ridge National Lab., P.O.Box X, Oak 
Ridge, TN, 37830). Project number: 172. Supported by: Department 
of Energy, Washington, D C  (USA). Office of Energy Research. 
Funding: DOE. 
Related energy source: general science(100) R and D cateioiies: 
Pollutant measurements technolo y 

This program has the fohwing primary objectives: (1) to 
study ionization processes and the chemistry of gas-phase ions in the 
mass spectrometer, including both unimolecular field-free dissocia- 
tions and dissociations induced by collision or photon activation; (2) 
to develop instrumentation and methodology for carrying out these 
studies; and (3) to develop new techniques for organic analyses, with 
particular emphasis on problems involving structural configurations. 
A system with ultra high sensitivity and mass resolution and various 
scanning modes is being used to rigorously study the chemistry of 
ions such as the C7H70/sup +/ ion as obtained from a variety of 
precursor molecules. The capabilities of the mass spectrometer are 
being further expanded, by the addition of a mass marker and 
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circuitry for scanning of the magnet (B) and electric sector (E) 
voltage maintaining the ratio B/E constant, yielding higher sensitiv- 
ity without source defocusing. The ORNL double focusing instru- 
ment has been converted to a three-sector instrument by adding a 
second.electric sector and, with the addition of gas collision cells 
.and a xenon arc lamp, is being used in the study of induced 
dissociation reactions. The three-sector instrument is capable of high 
resolution mass analysis prior to the dissociation process with high 
energy resolution performed by the second electric sector. 
Keywords: mass spectroscopy; mass spectrometers; ionization; struc- 
tural -chemical analysis; precursor; cations; organic compounds; 
gases. 

119051 Waste Stream processing Studies. Lloyd, M.H. (Oak 
Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project 
number: 154. Supported by: Department of Energy, Washington, DC 
(USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

This resenrch provides basic support to nuclear file1 repro- 
cessing in the area of loss mechanisms for plutonium into waste 
streams. Plutonium complexes as well as insoluble molybdates which 
incorporate plutonium are identified. The nature of plutonium poly- 
mer 1s also elucidated. Spectrophotometric analyses of plutonium 
complexes in solutions of tributyi phosphate in n-dodecaneare made. 
Complexation of radiolytic decomposition products of tributyl phos- 
phate as well as its hydrolysis products whh plutonium are studied. 
The relative strength of plutonium, uranium, zirconium and thorium 
complexes with monobutyl and dibutyl phosphates are determined. 
Formation rates as functions of nitric acid and metal concentrations 
as well as temperature are studied during preparation of insoluble 
molybdates carrying plutonium. X-ray powder patterns are used to 
identify and characterize molydbate compounds that precipitate 
from solution. 
Keywords: plutonium; tbp; solvent extraction; plutonium complexes; 
spectrophotometry; radiolysis; nitric acid; uranium complexes; zir- 
conium complexes; thorium complexes; spent fuels; reprocessing; 
fuel reprocessing plants; radioactive wastes; stability. . . 
119052 Fundamental Concepts for Resource ~ecovery. Kelmers, 
A.D.; Canon, R.M. (Oak Ridge National Lab., P.O. Box .X, Oak 
Ridge, TN, 37830). Project number: 153. Supported by: Department 
of Energy, Washington, DC (USA). Office of Energy Research. 
Funding: DOE. 
Related energy source: conservation(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

This program investigates chemical concepts for recovering 
useful resources from energy and industrial wastes, low-grade ores, 
and tailings from mining operations. Metal values are recovered 
from wastes produced by coal utilization, especially fly ash and coal 
conversion ash. Ashes are potentially important sources of alumi- 
num, iron, and titanium and could reduce our dependence upon 
imported aluminum and titanium ores rather than create significant 
disporal problems which could become especially acute with imple- 
mentation of the Resource Conservation and Recovery Act. Chemi- 
cal techniques are studied for recovering these materials and for 
removing hazardous metals which may hamper disposal of the ash or 
process residue. Potentially marketable trace metals are identified. 
Extraction of mineral values from processing residues and wastes 
provides an important source of several metals, reduces environmen- 
tal problems associated with disposal of the waste, reduces require- 
ments for fresh ores, conserves energy, and reduces the U.S. depend- 
ence upon foreign minerals. 
Keywords: materials recovery; fly ash; ashes; metals; aluminium; iron; 
titanium; waste management; by-products; waste product utilization. 

119053 Fundamentals of Separation Chemistry. Baes, C.F. Jr.; 
Arnold, W.D. (Oak Ridge National Lab., P.O. Box X, Oak Ridge, 
TN, 37830). Project number: 147. Supported by: Department of 
Energy, Washington, DC (USA). Office of Energy Research. Fund- 
ing: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Improved separations methods and processes for recovering 
strategic materials are being developed. In cooperation with TVA, 
the chemistry related to the recovery by solvent extraction of the 
approximately 4000 tons of uranium dissolved in the phosphoric acid 
processed annually by the U.S. fertilizer industry is being developed. 
In another study, high-resolution pressurized ion exchange is used 
for difficult separations such as Co-Ni and Zr-Hf. In still another 
study, the complexing . ability of various cage-like 
diazopolyoxamacrocyc1ic molecules (cryptands) for lanthanide ions 
is being explored as a basis for the separation of lanthanide and 
actinide elements. Because the complexes formed contain the cation 
inside the molecular cavity or cage, a strong correlation of stability 
with structure and cation size is expected. Finally, statistical-me- 
chanical and thermodynamic theories for liquids, liquid crystals, and 
other ordered fluids and polymers are being developed to explain 
and predict solute-solvent interactions, aggregation and phase sepa- 

ration important in solvent extraction processes. Particular attention 
is being focused on the effects of the shapes, flexibilities and specific 
interactions of mixture components. These theoretical and selected 
experimental studies are being used to predict behavior in both new 
and existing separation processes. 
Keywords: phosphoric acid; uranium; recovery; solvent sxlraction; 
ion exchange;.fcobalt; nickel; zirconium; hafnium; actinides; rare 
earths; separation processes. 

119054 Development of Predictive Models for Fluidized Bed and 
Entrained Suspensions in Coal Conversion. Li, C.T. (Battelle Pacific 
Northwest Labs., Richland, WA). Project number: 182. Supported 
by: Department of Energy, Washington, DC (USA). Office of 
Energy Research. Funding: DOE. 
Related, energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

.The purpose of this program is to develop mathematical 
models which allow reliable design and evaluation of fluidized bed 
and entrained-suspension systems used in coal conversion processes. 
Models developed in this project can predict the performance of 
fluidized beds and entrained-suspension reactors as a function of 
system size and configuration, chemical reactions, and physical 
changes occurring within various coal conversion reactor systems. 
The main concern is to develop a mathematical model to describe 
the phenomenon of bubble coalescence in fluidized beds. The model 
is based on the collision equation and physical parameters measured 
from laboratory-scale gas fluidized beds. The model is mathematical- 
ly solved by the similarity method, and is being combined with the 
gas-jet model developed in previous work and checked for overall 
reliability. 
Keywords: mathematical models; design; evaluation; fluidized bed; 
entrainment; suspensions; bubbles; in-situ gasification. 

119055 Research d Chemical Kinetics. Rowland, F.S. (Un.iv. of 
California, Irvine, CA, 92717). Project number: 217. Supported by: 
Department of Energy, Washington, DC (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: general science(100) R and D caiegories: 
Pollutant characterization and analysis. 

The techniques of radiochemistry and photoc'hemistry are 
applied primarily to the study of small molecules in the gas phase in 
order to understand the mechanisms and rates of chemical reactions. 
Many of the molecules and chemical reactions have geochemical 
significance because of their occurrence in the atmosphere of the 
Earth or other planets. The program primarily depends upon labora- 
tory measurements, but has lesser components of theoretical calcula- 
tion and atmospheric field measurements. The molecules under study 
include hydrocarbons, halocarbons, and organometallic species. 
Some specific topics include (1) absolute calibrations of electron 
capture detectors for:CC13F, CC12F2, CC14, CH3CC13, CHCl = 
CC12 and CC12 = CC12 as the basis for continued monitoring of 
these compounds in the troposphere; (2) ultraviolet absorption mea- 
surements of CC12, CCIFO, and CF20  plus mechanistic studies of 
their photodecomposition with reference to stratospheric processes; 
(3) addition of thermal 18-F and 38-C1 to asymmetric alkenes and 
alkynes to determine the directional factors controlling such reac- 
tions; (4) direct substitution reactions of F and C1 at C-M.(M = Pb, 
Sn, Ge, Si) bonds in organometallic compounds; (5) reactions of 1- 
Ch2 and 3-CH2 with simple hydrocarbons and methyl halides; (6) 
thermal 3 8 4  reactions w ~ t h  CH4 and C2H2 for stratospheric com- 
parisons; and (7) observation of the reactions of non-RRKM radicals 
formed by thermal 18-F addition to tetraallyl organometallic com- 
pounds. 
Keywords: radiochemistry; photochemistry; chemical reaction kinet- 
ics; hydrocarbons; organometallic compounds; carbon tetrachloride; 
chlorinated aliphatic hydrocarbons; fluorinated aliphatic hydrocar- 
bons; atmospheric chemistry. 

119056. Mechanism of Fluid Permeation Through Polymer Mem- 
branes: Tests of a Free Volume Model of Permeation. Stern, S.A. 
(Syracuse Univ., Syracuse, NY, 13210). Project number: 358. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Energy Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

A recent model of fluid permeation through nonporous poly- 
meric membranes, based on free-volume concepts offers a compre- 
hensive theoretical description of the permeation behavior of pure 
gases and gas mixtures. The purpose of this study is to subject the 
model to rigorous tests in order to assess its regimes of validity. The 
tests consist of the prediction of permeability coefficients for selected 
penetrant-polymer systems, including both pure gases and their 
mixtures, by means of specified free-volume parameters and solubil- 
ity data. The required parameters are determined from high-pressure 
diffusivity measurements. The predicted permeability coefficients are 
then compared with experimental values over a wide range of 
pressures and temperatures. Diffusivity and solubility measurements 
are being performed simultaneously ina  new high-pressure apparatus 
under isobaric and isothermal conditions. Permeability coefficients 
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are also being-determined for several binary gas mixtures in selected 
polymeric membranes at high pressures,'since very few data report- 
ed in the literature are suitable for tests of the free-volume model. 
The free-volume model of permeation, if confirmed, will prove 
extremely useful for the development of membrane separation proc- 
esses. Extensions of the model will also offer a fresh insight into the 
nature of interactions between polymers and small penetrant mole- 
cules. 
Keywords: membranes; permeability; polymers; gases; mixtures. 

119057 Fundamental Studies in Isotope Chemistry. Bigeleisen, J. 
(State Univ. of New York, Stony Brook, NY, 11794). Project 
number: 347. Supported by: Department of Energy, Washington, D C  
(USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

A program of experimental and theoretical investigations of 
isotope effects in physical and chemical processes is underway. 
Fundamental understanding of isotope effects has broadened the 
knowledge of the behavior of matter and provides the basic science 
from which new isotope separation processes are developed. The 
experimental investigations are being principally directed at the 
behavior of condensed media, a relatively llnexplored and fruitful 
area of investigation for which a unique experimental facility has 
been established. The theoretical program is concerned with the 
correlation of isotope effects with molecular and intermolecular 
forces. 
Keywords: isotope effects; isotope separation. 

119058 Solvent Extraction Studies of Metals Using High Molecu- 
lar Weigbt Amines. McDonald, C.W. (Texas Southern Univ., Hous- 
ton, TX, 77004). Project number: 355. Supported by: Department of 
Energy, Washington, DC (USA). Office of Energy Research. Fund- 
ing: DOE. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The primary objective of this research project is to provide 
the basic data needed to develop highly efficient extraction methods 
for removing a number of toxic metal ions from aqueous solutions 
using high-molecular-weight amines and quaternary ammonium 
salts. There is also concern for determining reaction stoichiometry, 
mechanisms and efficiencies of the new extraction systems. In order 
to accomplish these objectives, a number of high-molecular-weight 
amines and quaternary ammonium salts are being purchased for use 
in the extraction studies. Xylene and other non-polar solvents are 
being used as solvents for the amines. The extraction efficiencies are 
being determined by use of an atomic absorption spectrophotometer. 
The goal of the project is to demonstrate on the bench scale the 
feasibility of developing commercial scale processes for the simple, 
inexpensive removal of toxic metal ions from polluted industrial 
wastewater. 
Keywords: amines; solvent extraction; aqueous solutions; salts; qua- 
ternary compounds; xylenes; metals; waste water. 

119059 Development of New Methods for Quantification of Fossil 
Fuels by Mass Spectrometry. Sieck, W. (National Bureau of Stand- 
ards, Washington, DC, 20234). Project number: 369. Supported by: 
Department of Energy, Washington, DC (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

New methods are being developed for the rapid chemical 
ionization-mass spectrometric screening and quantitation of selected 
components in petroproducts. The cationic analyses involve pho- 
toionization of various solvents for fuel samples in order to produce 
specific reagent ions which react only with certain classes of com- 
pounds present in the fuel. Negative ion spectra of aromatic deriva- 
tives are obtained by OH/sup -/ reactions, where OH/sup -/ is 
generated by the reactions of O/sup -/, from N20, with aliphatic 
solvents for liquid fuels. Both methods provide two minute turn- 
around times between successive samples and batch introduction, 
and eliminate the necessity for prior separation or fractionation. 
Quantitation of aromatic components by molecular weight is carried 
out using deuterium-labelled marker compounds (isotope dilution), 
and it appears that the type of information provided by the mass 
spectra is ideally suited to quality control during petroleum refining. 
A feasibility study concerning the use of photoionization, as opposed 
to electron impact, in mass spectrometers which are directly inter- 
faced with liquid chromatographs, is also in progress. 
Keywords: mass spectroscopy; aromatics; isotope dilution; petroleum 
products. 

119060 Rotating Fluidized Bed Combustor. Hill, F.B. (Brookha- 
ven National Lab., Upton, NY). Project number: 179. Supported by: 
Department of Energy, Washington, D C  (USA). Office of Energy 
Research. Funding: DOE. 
Related energy source: general science(100) R and D categories: 
Pollutant characterization and analysis. 

This program consists of a study of the rotating fluidized bed 
as a chemical reactor for the conduct of fast reactions such as 
combustion and includes experimental and theoretical studies of the 
fluid dynamics and reaction properties of the rotating fluidized bed. 
Measurements are being made of the properties of gas bubbles in 
rotating liquids and in rotating gas-solid fluidized beds. These will be 
followed by measurements of the exchange between bubbles and the 
emulsion phase and by studies of the chemical reaction properties of 
the rotating system using a well characterized model fast reaction. A 
parallel theoretical effort on the influence of rotation on fluidization 
is underway. 
Keywords: fluidized-bed combustors; gases; solids; chemical reac- 
tions. 

119061 Tokamak Fusion Test Reactor bFI'R). Reardon, P. (Prin- 
ceton Plasma Physics Lab., Princeton, NJ, 08544). Contract: EY-76- 
C-02-3073. Supported by: Department of Energy, Washington, D C  
(USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categoriek Pollut- 
ant characterization and analysis. 

This program was undertaken in order to develop and pro- 
cure tritium cleanup systems to contain routine and accidental spills 
of tritillm within TFTR facility. 
Keywords: tftr reactors; tritium; tritium recovery; surface cleaning; 
accidents; leaks. 

119062 Fusion Materials Irradiation Test Facility (FMIT). Trego, 
A.L. (Hanford En ineering Development Lab., Richland, WA). 
Contract: ~ ~ 1 4 - 7 6 # ~ 0 2 1 7 0 .  Supported by: Department of Energy, 
Washington, D C  (USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant characterization and analysis. 

This program was undertaken in order to develop methods of 
cleaning up tritium from liquid lithium systems. 
Keywords: fmit linac; tritium recovery; lithium; cleaning; surface 
cleaning; tritium. 

119063 Tritium Systems Test Assembly. Anderson, J.L. (Los 
Alamos Scientific Lab., P.O. Box 1663, Los Alamos, NM, 87545). 
Proiect number: 8103-E759. Contract: AL-ENG36. Sunoorted bv: 
~epa r tmen t  of Energy, Washington, DC (USA). 0fficeof ~ n e r g ~  
Research. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant characterization and analysis. 

The Tritium Systems Test Assembly (TSTA) is dedicated to 
the development, demonstration, and interfacing of technologies 
related to the deuterium-tritium fuel cycle for fusion reactor systems. 
The first such system to be built will be the Engineering Test 
Facility (ETF). This E T F  will be followed by an Experimental 
Power Reactor (EPR). These devices will build on and expand on 
the tritium handling system developed at TSTA. The principal 
objectives for TSTA can be rather concisely stated: (1) demonstrate 
the fuel cycle for fusion power reactors; (2) develop, test, and 
qualify equipment for tritium service in the fusion program; (3) 
develop and test environmental and personnel protective systems; (4) 
provide a final facility that can be used for demonstration and as an 
example that could be copied directly for fusion facilities; (5) demon- 
strate long-term reliability components; (6) demonstrate long-term 
safe handling of tritium; and (7) investigate and evaluate the response 
of the fuel cycle and environmental packages to normal, off-normal, 
and emergency situations. TSTA construction will be completed in 
late FY 1981. 
Keywords: tritium; tritium recovery; test facilities; thermonuclear 
reactors; fuel cycle; radiation hazards; safety; thermonuclear fuels. 

119064 Fusion--Fission Hybrid Reactor Safety. Schultz, K.R: 
(General Atomic Co., 10955 John Jay Hopkins Drive, San Diego, 
CA, 92121). Project number: 3235.878.001. Contract: AT03- 
76ET51011. Supported by: Department of Energy, Washington, D C  
(USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant characterization and analysis. 

The preliminary study of the safety of fusion--fission hybrid 
reactors will concentrate initially on the accident behavior and 
safety implications of hybrid systems. It will then focus on the 
different hybrid blanket concepts making generic safety comparisons 
of uranium- and thorium-based blankets. The most promising con- 
cepts from a safety standpoint will be chosen to be evaluated further 
in greater detail. 
Keywords: hybrid reactors; safety; accidents; breeding blankets; thor- 
ium cycle; thermodynamics; hydraulics; neutron transport. 

119065 Tritium Permeation in Steam Generator Material. Ferris, 
L.M. (Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 
37830). Project number: 3420-0140. Contract: W-7405-ENG-26. Sup- 
ported by: Department of Energy, Washington, DC (USA). Office of 
Energy Research. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant characterization and analysis. 
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The primary effort is to measure tritium permeabilities of 
steam generator materials at high steam pressures under dynamic 
conditions, i.e., conditions that are anticipated in the steam generator 
of a fusion power plant. The most likely path for tritium to be 
released from a fusion power plant to the environment is through the 
steam generator system. Calculations based on present power plant 
designs indicate that permeation barriers are needed on the structural 
material to reduce permeation of tritium into the steam cycle by 2 or 
3 orders of magnitude. Steam oxidation of the steam generator 
material will produce an oxide film which may substantially reduce 
the tritium permeation, but there is no quantitative information on 
the effectiveness of such oxide films in steam generators. This 
program measures the effects of oxides formed on different steam 
generator materials to impede tritium permeation and correlates the 
chemical and physical properties of the oxides with the permeability 
of the oxidized material. This program supports the fusion energy 
programs concerned with tritium management, steam generator ma- 
terials, and environmental impacts. 
Keywords: thermonuclear power plants; steam generators; tritium; 
permeability; steam; oxidation; materials testing; diffusion; contain- 
ment; environmental effects; radiation hazards. 

119066 Magnetic Fusion Energy Generic Environmental Impact 
Statement. Cannon, J.B. (Oak Ridge National Lab., P.O. Box X, Oak 
Ridge, TN, 37830). Project number: 3345-0986. Contract: W-7405- 
ENG-26. Supported by: Department of Energy, Washington, DC 
(USA). Office of Energy Research. Funding: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objective of this task is to develop a generic Environ- 
mental Impact Statement (EIS) in support of the Magnetic Fusion 
Program. The generic EIS will address the potential environmental 
implications of commercial applications of magnetic fusion energy. 
As such, the statement will assess the environmental impacts associ- 
ated with a conceptual magnetic fusion reactor industry composed 
of a reactor plant with supporting fuel cycle facilities. The EIS will 
be written by an ORNL team consisting of a project manager and a 
multidisciplinary team of experts. The program will involve collabo- 
ration between principal research, design, and environmental analy- 
sis personnel within the fusion community to adequately scope the 
fusion plant design and emuent data (source terms) necessary for the 
proposed level of environmental analysis. 
Keywords: thermonuclear power plants; environmental impact state- 
ments; fuel cycle; environmental effects; radioactive emuents. 

119067 Fusion Safety Studies. Crocker, J.G. (EG and G Idaho, 
Inc., P.O. Box 1625, Idaho Falls, ID, 83401). Project number: 
745000000. Contract: ID-01570. Supported by: Department of 
Energy, Washington, DC (USA). Office of Energy Research. Fund- - -- 
ing: DOE. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant characterization and analysis. 

The DOE in FY 79 had chosen Idaho National Engineering 
Laboratory (INEL) to have the lcad lab role in Fusion Safety 
Research. The objectives of their program are to (I)  assist DOE in 
the management of the Fusion Reactor Safety Research Program, 
and (2) provide timely information to support fusion power develop- 
ment. The major effort in FY 79 was the preparation of a Fusion 
Safety Research Program plan which is needed to help identify and 
guide the specific activities that need to be addressed in order to help 
demonstrate the environmental acceptability of fusion. In addition to 
developing the plan, INEL is conducting programs in lithium fire 
safety, activation product analysis, superconducting magnet safety, 
safety design criteria, safety analysis methodology safety data base 
devclopmcnt, nnd tritium and lithium fire modeling. 
Keywords: safety; thermonuclear power plants; lithium; fire hazards; 
radioactivation; superconducting magnets; specifications; tritium. 

119068 Improved Tritium Getters. Souers, P.C. (Lawrence Liver- 
more Lab., P.O. Box 080 L-365, Livermore, CA, 94550). Project 
number: 6179-11. Contract: SF-ENG-48. Supported by: Department 
of Energy, Washington, DC (USA). Office of Energy Research. 
Funding:DOE. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant characterization and analysis. 

The objective is to find a chemical and then to use that 
chemical as part of an improved tritium getter which would absorb 
tritium without deliberately forming tritiated water. They are cur- 
rently reacting air-tritium mixtures with the organic acetylene com- 
pound 1,4-diphenylbutadiyne using a palladium catalyst at room 
temperature. The organic-to-water forming ratio must be high, and 
they have reached 168 as a maximum. This encourages further work 
in the as-yet-untried organometallic family of compounds. They are 
also synthesizing a set of new metal-organic compounds. These will 
combine the organic and the catalyst in the same compound. Most of 
this chemistry is brand new, and it offers a new opportunity to 
approach the tritium getter problem. Our task, then is to cover the 
broad organometallic field to find the most efficient tritium-in-air 
reacting compounds. These they will engineer for actual getter use. 

Keywords: tritium; decontamination; absorption; organometallic 
compounds; air pollution abatement; sorptive properties; chemical 
bonds; cleaning; gettering; getters. 

119069 Production and Selection of Duckweed (Lemnaceae) 
Strrins for the Removal of Inorganic and Organic Materials From 
Water Polluted Areas. Hillman, W.S. (Brookhaven National Lab., 
Biology Department, Upton, NY, 11973). Project number: 001800. 
Contract: EY-76-C-02-0016. Supported by: Department of Energy. 
Washington, DC (USA). Office of Energy Research. Funding: DOE- 
$40,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The production and use of energy is inextricably related to 
environmental water quality. Energy-related pollutants include 
heavy metals and acidic oxides from fuel combustion brought down 
in precipitation; runoff from mining; water from boilers and heat 
exchangers; and runoff from agricultural land and feed lots operated 
at high energy expense. Thus the treatment of water to remove such 
substances and recover those that are useful is crucial to energy 
management. The advantages of using biological components in such 
treatment include the possible use of the organisms involved as 
either biomass energy sources--e.g., in methane fermentation--or as 
animal feeds. The Lemnaceae--duckweeds--have the most rapid sus- 
tainable vegetative growth rates known among higher plants; their 
floating habit and small but macroscopic size make their separation 
from water far simpler than that of other organisms used or pro- 
posed for similar purposes. Preliminary work elsewhere with wild 
material is encouraging with regard both to the removal of,pollut- 
ants and subsequent use of the plants. The goal of this project is thus 
to develop strains with high capacities for the removal or destruc- 
tion of specific pollutants and with other properties desirable in 
integrated water-management systems. 
Keywords: water pollution; removal; zinc; lead; cadmium; purifica- 
tion; combustion products; runoff; acid mine drainage; cooling; 
water; heat exchangers; agriculture; biodegradation; water treat- 
ment; plants; water pollution control; preferred species; environmen- 
tal effects. 

119070 Plant Biomass and Energy Conservation. Constantin, M.J. 
(UT-DOE Comparative Animal Research Laboratory, 1299 Bethel 
Valley Road, Oak Ridge, TN, 37830). Project number: 002655. 
Contract: EY-76-C-05-0242. Supported by: Department of Energy, 
Washington, DC (USA). Office of Energy Research. Funding: DOE- 
R3I'iIKK) - - - - , - - - . 
Related energy source: Coal(75); conservation(25) R and D categories: 
Biological effects of pollutants in experimental systems. 

Biomass, the result of solar energy storage by plants through 
photosynthesis, represents a unique, renewable resource which can 
be converted either to fuels or to chemical feedstocks. Our present 
knowledge of the biological limits to exploitation of this resource is 
inadequate, and further research is required to adapt biomass pro- 
duction as an alternate energy source. The objective of this project is 
to gain an understanding of the biological processes involved with 
biomass, and to develop methods leading to improved biomass yield 
and quality. Our attention is currently focused on: (1) the effects 
mechanism of sulfur dioxide on photosynthesis, and the assessment 
of the feasibility of developing mutants resistant to this pollutant; (2) 
the regulation and synthesis of aspartate-derived amino acids and the 
identification of methionine-rich protein fractions; (3) development 
of screens to determine genetic resistance to energy pollutants and 
environmental stress as well as improved protein quantity and qual- 
ity; and (4) regulation of photosynthate partitioning into starch, 
cellulose or protein. 
Keywords: biomass; rields; sulfur dioxide; biochemical reaction kinet- 
ics; photosynthesis; eas~b~llty studies; mutants; amino acids; prolri~lu. 

119071 Gene-Enzyme Relationships in Somatic Cells and Their 
Organismal Derivatives in Higher Plants. Jensen, R.A. (State Univer- 
sity of New York, Binghamton, NY, 13901). Project number: 007971. 
Contract: EP-78-S-02-4967.A000. Suooorted bv: Deoartment of 
Energy, washington, DC (USA). office of ~ n e & ~  ~eskarch.  Fund- 
ing: DOE-$7 1,000. 
Related energy source: general science(100) R and D categories: 
Biological effects of pollutants in experimental systems. 

The biochemical pathway in plants which guides the forma- 
tion of innumerable aromatic metabolites is the proposed focal point 
for the establishment of a well-defined system of biochemical genet- 
ics using cultured somatic cells of tobacco (Nicotiana sylvestris). 
Essentially microbiological techniques, together with rigorous mo- 
lecular and biochemical approaches, will be combined with emerg- 
ing techniques of plant-cell biology. Phenylalanine ammonia lyase 
will be studied as a convenient enzymological indicator of secondary 
metabolism that derives from phenylalanine and tyrosine. The bio- 
synthetic pathway enzymology will be characterized in cell suspen- 
sion cultures of tobacco, which produces active enzyme extracts in 
our hands. Parallel enzymological characterizations are in progress 
with root, stem, and leaf tissues sacrificed at different ages. Haploid 
protoplasts will be mutagenized in order to isolate auxotrophic and 
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regulatory mutants. The possibility that auxotrophic mutants may be 
leaky (because of multiple pathways) is antic1 ated and selection 
procedures will include screening for analogue-[~~ersensitivity. Se- 
quentinl induction of mutatio~~s may be necessary to acquire tightly 
blocked auxotrophs. Newly ac uired mutants will be regenerated as 
soon as possible, even before k l ly  characterized from materials of 
differing ploidy, at both the cultured-cell .and organismal levels.' 
Keywords: nicotiana; leaves; plant stems; roots; plant cells; cell 
cultures; metabolism; aromatics; metabolites; biological pathways; 
lyases; enzyme activity; mutants; biochemistry; genetics. 

120000 Shoreline Erosion Study at  Ludington Pumped Storage 
Project. Roellig, D. (Army Engineer District, 477 Michigan Ave., 
Detroit, MI, 48226). Contract: DR-05-02-05-1-25. Supported by: Fed- 
eral Energy Regulatory Commission, Washington, D C  (USA). 
Office of Electric Power Regulation. Funding: DOE. 
Related energy source: hydroelectric(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective is to conduct an investigation of the erosion of 
the shore of Lake Michigan near the Ludington Pumped Storage 
Project (FERC Licensed Project No. 2680) which would identify 
the causes of erosion, measure the rate of erosion attributable to each 
cause, and recommend remedial measures if necessary. 
Keywords:.pumped storage; pumped storage power plants; environ- 
mental effects; land pollution abatement; soil conservation; lakes; 
erosion. 

120001 Review of the 1978 Version of the LMS Real-Time Life 
Cycle Model. Norton, W. (Resource Management Associates, 3738 
Mt. Diablo Blvd., Lafayette, CA, 94549). . Project number: 39- 
79RC10112. Contract: AC39-79RC10112. Supported by: Federal 
2 , e f . g~  Regulatory Commission, Washington, D C  (USA). Funding: 
UUE. 
Related energy source: hydroelectric(100) R and D categories:,Bio- 
logical effects of pollutants in experimental systems. 

The objective is to identify acceptability of mathematical 
model presented, on behalf of licensee FERC Project No. 2338, to 
estimate impact of proposed pumped storage hydroelectric facility 
on the Hudson River anadromous and resident fisheries. 
Keywords: hydroelectric power; pumped storage; fishes; hudson 
river; environmental impacts; mathematical models; fishing industry. 

120002 Endangered Shortnose Sturgeons of the Hudson River: 
Their Life History and Vulnerability to the Activities of Man. Dovel, 
W. (Oceanic Society, Magee Ave., Stamford, CT, 06902). Project 
number: 39-79RC10074. Contract: AC39-79RC10074. Supported by: 
Federal Energy Regulatory Commission, Washington, D C  (USA). 
Funding: DOE; DOD. 
Related energy source: hydroelectric(100) R and D categories: Envi- 
ronmental effects assessment. 

This project will identify life history of shortnose sturgeon in 
Hudson River, NY, through various biological techniques in order 
to determine probable impacts of licensed project. Over 2000 adult 
and subadult sturgeon have been tagged through the first year of 
contract. Second year recovery will permit accurate estimates of 
population abundance, movement, and growth. 
Keywords: fishes; endangered species; population dynamics; hudson 
river; aquatic ecosystems; animal growth; hydroelectric power; envi- 
ronmental impacts. 

120003 Preparation of Environmental 1mpact Statement on Pro- 
posed Cross Steam Generating Plant, South Carolina. Murthy, K.S. 
(Battelle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 
99352). Project number: 06-79-79RC10104. Contract: . EY-76-C-06- 
1830. Supported by: Federal Energy Regulatory Commission, Wash- 
ington, D C  (USA). Funding: DOE. 
Related energy source: Coal(100) R and D categories: ~nvironmental 
effects assessment. I 

Battelle is to undertake an environmental study and prepare 
an Environmental Impact Statement on the proposed Cross Steam 
Generating Plant at the licensed Santee-Cooper hydroelectric proj- 
ect, FERC No. 199, South Carolina. Battelle will base its study on 
the following: (a) the environmental assessment report filed with the 
Commission as part of the application for the proposed development; 
(b) an independent interdisciplinary ana1ysis.b~ Battelle, including 
field investigations as necessary, and (c) interagency review com- 
ments to be filed with the Commission on the application for the 
proposed development, the formal response of the South Carolina 
Public Service Authority to such comments, and the later inter- 
agency review comments on the draft EIS to be prepared by 
Battelle. T o  date (January 22, 1980) Battelle has submitted a prelimi- 
nary review draft of the EIS, and a revised review draft (sign-off 
copy) of the EIS. The final draft EIS is scheduled for completion 
January 29, 1980; the draft EIS will be sent out for agency review 
before February 1, 1980, which will also be the date.for public notice 
in the Federal Register. The final EIS is tentatively scheduled for 
completion in late May 1980. 
Keywords: hydroelectric power; environmental impacts; power 
plants; environmental impact statements; recommendations. 

NATIONAL SCIENCE FOUNDATION , 

130000 Development of a Computer Code for the Response of 
Submerged Structures to Seismic Excitation. KO, D.R. (Dynamics 
Technology, Inc., Torrance, CA, 90503). Project number: 78-09666. 
Contract: 7809866 A01. Supported by: National Science Foundation, 
Washington, D C  (USA). Div. of Problem Focused Research. Fund- 
ing: NSF. 
Related knergy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

New concepts and designs of oil storage tanks have been 
developed for all areas of the world. Some of the tanks rest on ocean 
floors and are either completely submerged or partially submerged 
with part of the tank protruding above water; other designs take the 
form of floating, bottomless tanks, moored to the ocean floors. This 
research will formulate a general finite element solution procedure 
and develop a ,computer program for calculating the response of 
submerged underwater tanks (rigid and flexible) to seismic actions. 
Specifically, the tanks will be of general but axisymmetric geome- 
tries and they will be completely filled with oil and water and sealed 
(although, it is realized that, in reality, the fluids inside the tanks do 
communicate with surrounding water). Moreover, the presence of 
interior compartments and arbitrary bottom topography will be 
investigated. - .  
Keywords: storage facilities; underwater facilities; petroleum; seismic 
effects; finite element method; computer calculations; construction; 
engineering; hydrology. 

130001 Earthquake Response and Aseismic Design of Under- 
ground Piping Systems. Ariman, T. (University of Notre Dame, 
Dept. of Aerospace and Mechanical Engineering, Notre Dame, IN, 
46556). Project number: 77-23236. Contract: 77-23236. Supported by: 
National Science Foundation, Washington, D C  (USA). -Div. of 
Problem Focused Research. Funding: NSF. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

Lifelines represent about one-half of the total value of struc- 
tures which are vulnerable to earthquakes. Underground lifelines 
fulfill a vital role in conducting and distributing energy, communica- 
tions. transoortation. and water. The disruotion of the services bv 
these facilihes due tb an earthquake could cause catastrophic prod- 
lems. The damaging effect of earthquakes to lifeline systems could be 
greatly amplified by impeding firefighting, preventing essential com- 
munications, transportations, etc. In spite of the potential vulnerabil- 
ity of these essential services, until very recently no building code 
provisions existed to regulate the design and construction of these 
structures. Even today there are only minimal provisions in major 
national codes. The lack of these regulations is entirely due to an 
absence of scientific and engineering directed specifically to these 
topics. The objective of the proposed research is to investigate the 
earthquake response and earthquake-resistant design of underground 
piping systems utilized in energy transport; specifically, buried natu- 
ral gas pipelines. An analytical study program will be conducted to 
analyze the seismic behavior and failure mechanisms of such systems 
and to develop improved design methods and guidelines for seismic 
conditions. Case studies will be made to survey the various causes of 
service interruption and consequences in connection with earth- 
quakes. Analyses will consider the type, size and location of pipes 
and pipe breaks, mechanics and patterns of deformation and damage, 
frequency and distribution of damages, and so forth. An extensive 
literature survey, both domestic and foreign, will be made to study 
the seismic damage due to traveling seismic waves, relative ground 
movements, and their relation with the properties of soil media. 
Keywords: underground; pipelines; energy transport; natural gas; 
transport; seismic effects; earthquakes; design; natural gas distribu- 
tion systems. 

130002 Structure-Fluid Interaction Due ,to Earthquakes. Mei,. 
C.C. (Massachusetts Institute of Technology, Cambridge, MA, 
02139). Project number: 77-10236. Contract: 77-10236. Supported by: 
National Science Foundation, Washington, DC (USA). Div. of 
Problem Focused Research. Funding: NSF. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Environmental effects assessment. 

The .phenomenon of structure-fluid interaction has been one 
of 'the most difficult but least understood problems in earthquake 
engineering. Such'a phenomenon occurs in dam-reservoir systems, 
offshore structures surrounded by water, etc. Induced by the oscilla- 
tory ground movement of earthquakes, thecdynamic fluid pressure 
may interact with the structural vibration to cause near resonance 
and the eventual failure of the structure. This project is to conduct 
theoretical and numerical investigations of the structure-fluid inter- 
action problems. Proper formulation of the general class of such 
problems will be established and effective treatment of the fluid 
dynamic aspects with infinite surrounding fluid will be carried out. 
Emphasis will be placed on gaining the detailed physical understand- 
ing and on extending an efficient hybrid finite element numerical 
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method for analyzing the formulated problem. TWO-dimer;sional and 
three-dimensions problems will be studied. Special attention will be 
directed to demonstrate the application of the research results in the 
analysis and design of dam-reservoir systems and in offshore storage 
tanks subjected to the combined excitations of earthquakes and 
waves. 
Keywords: storage facilities; underwater facilities; petroleum; natural 
gas; seismic effects; finite element method; numerical solution; two- 
dimensional calculations; three-dimensional calculations; dams; 
fluids; water; mathematical models; construction; engineering. 

130003 In-Situ Soil Dynamic Testing and Analysis to Determine 
Soil Constitutive Properties. Ibanez, P. (Anco Engineers, Inc., 1700 
Colorado Ave., Santa Monica, CA, 90404). Project number: 79 
00001. Contract: 79 00001. Supported by: National Science Founda- 
tion, Washington, DC (USA). Div. of Problem Focused Research. 
Funding: NSF. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The purpose of this research is to develop a coupled in-situ 
dynamic testing/nonlinear modeling technique for determining the 
in-situ dynamic properties of soils. Such an approach to site soils 
modeling and earthquake engineering could supplement and possibly 
supplant laboratory test techniques which of necessity involve dis- 
turbed soil samples and which require substantial engineering judg- 
ment to interpret. A major component of this research is the experi- 
mentally validated transfer of technology in nonlinear soil modeling 
and multi-dimensional nonlinear wave propagation computer meth- 
ods from the defense community into the civilian sector. The re- 
search consists of execution of a series of in-situ dynamic tests at a 
previously studied site; use of advanced numerical techniques and 
nonlinear constitutive laws. to model the experiments; sensitivity 
studies to establish a sensitivity matrix; and the use of this sensitivity 
matrix in parameter identification studies to establish the optimal 
nonlinear constitutive soil model, taking into consideration both 
model and experimental uncertainties. A better knowledge of subsur- 
face in-situ propertiei will lead to greater confidence in the seismic 
safety of such structures as dams and power plants. 
Keywords: soil chemistry; chemical composit~on; soils; chemical anal- 
ysis; earthquakes; mathematical models; dams; pdwer plants; site 
selection. 

130004 Trailing Edge Carbonate Margins of Open Seas and Sea- 
ways. Neumann, A.C. (Univ. of North Carolina, 01 South Bldg., 
Chapel Hill, NC, 27514). Project number: 0CE77-24639. Contract: 
0CE77-24639. Supported by: National Science Foundation, Wash- 
ington, DC (USA). Submarine Geology and Geophysics Program. 
Funding: NSF. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

This project is a continuing multiphase study of the subsur- 
face structure and petrology of carbonate-platform continental mar- 
gins in the northern Bahamas. The major objective is to explain.the 
internal structure and stratigraphy of the carbonate margin in terms 
of significant depositional and erosional processes. The overall pro- 
gram is divided into five parts: (1) the shallow margin of the 
Northwest Providence Channel; (2) the shallow to deep margin of 
the Abaco reef tract; (3) transport and diagenesis of fine sediments; 
(4) the structure and stratigraphy of the deep flanks of little Bahama 
Bank; and (5) the lithoherms of the northern Straits of Florida. 
Keywords: carbonates; geochemistry; aquatic ecosystems. 

130005 Diagenesis of Silica in Different Depositional Environ- 
ments. Kastner, M. (Scripps Institution of Oceanography, La Jolla, 
CA, 92093). Project number: OCE 78-09652. Contract: OCE 78- 
09652. Supported by: National Science Foundation, Washington, DC 
(USA). Submarine Geology and Geophysics Program. Funding: 
NSF. 
  elated energy source: oil and gas(100) R and D categories: Environ- 
mental effects assessment. 

This project is a field, analytical, and experimental study of 
siliceous sediments, porcelanites, and cherts from different deposi- 
tional environments. The study is concentrating on establishing 
geochemical criteria to distinguish between open ocean, near-shore 
marine, and alkaline saline lake cherts. Laboratory studies of low 
temperature hydrothermal reactions will define physical and chemi- 
cal controls on the crystallization process and mineral states. Results 
from this project will provide insight into both the origin and 
geologic evolution of siliceous rock sequences. 
Keywords: silica; sediments; geochemical surveys; chert; marine sur- 
veys; crystallization; origin. 

130006 Calcium Carbonate and Organic Carbon in the Oceans. 
Chen, C.T.A. (Orgeon State Univ., School of Oceanography, Cor- 
vallis, OR, 97331). Project number: 0CE78-20449. Contract: OCE78- 
20449. Supported by: National Science Foundation, Washington, DC 
(USA). Marine Chemistry Program. Funding: NSF. 
Related energy source: general science(100) R and -D categories: 
Environmental transport and conversion of pollutants. 

Simple stoichiometric calculations have revealed that in 
seawater the variations of calcium concentration correlate with the 
variations in titration alkalinity and total ca&on dioxide, or nitrate 
according to the following equations: DELTA Ca = 0.46288 
DELTA T A  + 0.074236 DELTA SIGMA C02,  DELTA Ca = 0.5 
DELTA T A  + 0.53125 DELTA N03. The estimated values for 
DELTA Ca from the above e uations have a higher precision than 
the direct measurements, and%ave been used to evaluate and de- 
scribe the vertical distributions of the ratios of in situ shell-derived to 
tissue-derived carbon in the Southern Pacific with promising suc- 
cess. Details that have not been indicated in the more trad~tional 
approach have been shown for the first time. This study proposed to 
investigate the vertical and horizontal distributions of calcium and 
the inorganic and organic carbon ratios in various chemical environ- 
ments using literature data. The information obtained from this study 
is anticipated to lead to a better understanding of the calcium and 
carbon cycles in the oceans. 
Keywords: calcium compounds; carbon compounds; seawater; quan- 
tity ratio; spatial distribution; pacific ocean; variations; carbon cycle; 
mineral cycling. 

130007 Petroleum Hydrocarbons in tbe Sediments of the Bermuda 
Platform. Butler, J.N. (Harvard Univ., Holyoke Center 458, 1350 
Massachusetts Ave., Cambridge, MA, 02138). Project number: 
0CE77-18662 A01. Contract: OCE77- 18662 A01. Supported by: Na- 
tional Science Foundation, Washington, DC (USA). Marine Chemis- 
try Program. Funding: NSF. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

Petroleum residues occur in the easily visible form of pelagic 
tar on most of the world oceans, with highest concentrations in the 
Sargasso and Mediterranean Seas. The estimated lifetime of pelagic 
tar lumps is probably less than a year, but the ultimate fate of 
petroleum residues in the open ocean is still a matter for speculation. 
One possible fate is accumulation in the sediments. On the basis of 
chemical composition, the relative contributions of petroleum resi- 
dues (as distinct from hydrocarbons produced by marine algae and 
zooplankton, for example) can be inferred. Transitions in hydrocar- 
bon composition with increasing depth can be particularly useful for 
understanding the mechanism by which hydrocarbons are removed 
from the open ocean. Bermuda has been an ideal location for this 
research, since its tourist-based economy introduces essentially no 
industrial waste (except for discharges of petroleum-derived prod- 
ucts from ships and airplanes) into the marine environment. Because 
of its mid-ocean location, a cruise from shore to over 3000 m depth 
and return takes only one day. Furthermore, a well-equipped labora- 
tory for hydrocarbon research is available at the Bermuda Biological 
Station. In the following year, Dr. Butler proposes to bring this 
study to a logical conclusion and publish the data and interpretations 
resulting from this study. 
Keywords: sediments; seas; petroleum; hydrocarbons; seeps; atlantic 
ocean; water pollution; tar; natural occurrence. 

130008 Trace Cases in the Ocean and Atmosphere. Weiss, R.F. 
(Scripps Institution of Oceanography, La Jolla, CA, 92093). Project 
number: OCE78-09038. Contract: OCE78-09038. Supported by: Na- 
tional Science Foundation, Washington, DC (USA). Marine Chemis- 
try Program. Funding: NSF. 
Related energy source: general science(100) R and D categories: 
Environmental transport and conversion of pollutants. 

This research is concerned with the distribution of trace gases 
in the atmosphere and the sea. Special emphasis is placed on the 
study of N20, which has an important controlling influence on the 
stratospheric ozone layer. New data from Scripps Institution of 
Oceanography shows the distribution of N20 in marine air to be 
extremely uniform, as opposed to the large variations shown by 
measurements from other laboratories. The new data suggest a long 
tropospheric residence time for N20, and cast doubt on the existence 
of a large flux of N20 from the oceans to the atmosphere. The new 
data include samples collected over the decade 1964 to 1974, show- 
ing that there may have been a small increase in atmospheric N2O as 
a result of the use of fixed nitrogen fertilizer. Further high precision 
monitoring of atmospheric N20  is proposed, together with an exten- 
sive study of N2O in the sea, including air-sea exchange at the 
surface, and consumption/production at depth. Similar studies of 
CH4 and CO will be carried out simultaneously. The solubilities of 
N20 and fluorocarbon-11 in pure water and seawater will also be 
measured. 
Keywords: gases; trace amounts; earth atmosphere; seas; nitrous 
oxide; spatial distribution; troposphere; methane; carbon monoxide; 
carbon fluorides; solubility; seawater. 

130009 Biological Energetics of the Deep-Sea Benthic Boundary 
Layer. Smith, K.L. (Scripps Institution of Oceanography, La Jolla, 
CA, 92037). .Project number: OCE-79-20457. Contract: OCE-78- 
08640A01. Supported by: National Science Foundation, Washington, 
D C  (USA). Div. of Ocean Sciences. Funding: NSF. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 
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This.study will produce a quantitative description of the flow 
of biological energy through the animal community living on and 
near the deep-sea bottom. Oxygen consumption measurements will 
allow for intercomparison of different parts of the ocean. Biochemi- 
cal analysis of animal tissue will allow for determination of energy 
content of the biomass. Energy flux can be derived from the oxygen 
uptake and tissue data. This information will greatly increase our 
understanding of the deep-sea environment and will allow us to 
make informed decisions as of the capacity of the deep-sea to serve 
as a radioactive waste disposal site. 
Keywords: benthos; physiology; biomass; oxygen; tissues; seawater; 
marine disposal; radioactive waste disposal; biological models; me- 
tabolism. 

130010 In Situ and Laboratory Studies with Deep-Sea Amphipods 
and Microbial Interactions. Yayanos, A.A. (Scripps Institution of 
Oceanography, La Jolla, CA, 92037). Project number: OCE-79- 
29387. Contract: OCE-79-08972. Supported by: National Science 
Foundation, Washington, DC (USA). Div. of Ocean Sciences. Fund- 
ing: NSF. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

This project will study the physiology of amphipods and 
bacteria that can be captured in the deep-sea and sustained in the 
laboratory. Field work will consist of trap deployment and recovery 
at abyssal and hadal depths. Lab work will concentrate upon refine- 
ment of high pressure aquaria technology and metabolic measure- 
ment under pressure. This work will lead to the development of the 
methodology necessary to study the effects of pollutants upon deep- 
sea fauna. 
Keywords: microorganisms; metabolism; amphibians; seawater; bacte- 
ria; water pollution; biological effects. 

130011 Sea-Air Transport. Duce, R.A. (University of Rhode 
Island, Graduate School of Oceanography, Narragansett Bay 
Campus, Kingston, RI, 02881). Project number: OCE77-13071. Con- 
tract: OCE77-13071. Supported by: National .Science Foundation, 
Washington, DC (USA). Div. of Ocean Sciences. Funding: NSF- 
$837.000. - - - . , - - - 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The objective of the project is to describe and quantify 
processes of material transport between the atmosphere and sea 
surface of the major oceans. Particulate matter will be trapped in 
tower-mountea collectors on two mid-Pacific islands near the equa- 
tor and analyzed for stable metals, radiochemicals, and organic 
matter. These data are expected to provide estimates of accumula- 
tion rates and fluxes of major classes of pollutants. Incorporation of 
this information into appropriate models should provide a better 
understanding of how pollutants interact and exchange with the 
ocean. Energy conversion processes using fossil fuel can inject 
particles in the atmosphere. Attenuation of solar radiation can result 
and affect weather and climate. 
Keywords: pacific ocean; islands; air pollution; lead; hydrocarbons; 
radioisotopes; monitoring; sampling; environmental transport; sur- 
face air; seawater; mixing; mathematical models; aerosols; particles. 

130012 Pollutant Responses in Marine Animals. Giam, C.S. 
(Texas A and M Univ., Department of Chemistry, College Station, 
TX, 77843). Project number: OCE-78-023023. Contract: OCE-78- 
023023. Supported by: National Science Foundation, Washington, 
DC (USA). Div. of Ocean Sciences. Funding: NSF-$550,000. 
Related energy source: Coal(5O); oil and gas(50) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

The objectives are to develop and evaluate biological indices 
of impending organic pollutant damage to marine animals. Biochemi- 
cal and morphological response to aromatic hydrocarbons and se- 
lected halogenated compounds using animals representing the phyla 
Annelida, Mollusca, Arthropoda, and Chordata will be measured. 
Investigators are intercalibrating their analytical methods and defin- 
ing the study parameters. Experimental aspects of the project are 
expected to take shape during the next six months after test animals 
and equipment are collected. These studies will provide an assess- 
ment of specific effects from organic pollutants related to products 
from inefficient burning of fossil fuels and leakage from power 
transforming equipment. 
Keywords: aquatic organisms; aromatics; organic halogen com- 
pounds; fossil fuels; power substations; biological effects; health 
hazards. 

130013 Special Foreign Currency Award (in Indian Currency) for 
Research on Combustion of Alcohol and Biogas. Murthy, B.S. (Indian 
Inst. of Tech., Madras, India 600 036). Project number: INT7918702. 
Contract: INT7918702. Supported by: National Science Foundation, 
Washington, DC (USA). Div. of International Programs. Funding: 
NSF. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This award provides funds to support scientists at the Univer- 
sity of Santa Clara in collaborative research with scientists of the 
Internal Combustion Laboratory, Indian Institute of Technology, 
Madras, India. Experimental and analytical studies will be conducted 
to develop the technology and generate information needed to 
design and build internal combustion engines capable of efficiently 
utilizing biogas and/or alcohol from agricultural products. Collabo- 
ration will be on various phases of the study, such as the character- 
ization of ethyl and methyl alcohols combustion in spark ignition and 
compression ignition engines. In view of the worldwide petroleum 
shortage the search for new energy sources and the development of 
alternate fuels are of the utmost importance to the collaborating 
countries, the United States and India. 
Keywords: internal combustion engines; design; fuel gas; methanol; 
ethanol; combustion properties; automotive fuels. 

130014 Special Foreign Currency Award (Including Indian Cur- 
rency and U.S. Dollars) for Development of Some Alternative Sources 
of Energy for Combustion Engines. Pefley, R.K. (Univ. of Santa 
Clara, Santa Clara, CA, 95053). Project number: INT7920329. Con- 
tract: INT7920329. Supported by: National Science Foundation, 
Washington, DC (USA). Div. of International Programs. Funding: 
NSF. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

This award provides funds to support scientists at the Univer- 
sity of Santa Clara in collaborative research with scientists of the 
Internal Combustion Laboratory, Indian Institute of Technology, 
Madras, India. Experimental and analytical studies will be conducted 
to develop the technology and to generate information needed to 
design and build internal combustion engines capable of efficiently 
utilizing biogas and/or alcohol from agricultural products. Collabo- 
ration will be on various phases of the study, such as the character- 
ization of ethyl and methyl alcohols combustion in spark ignition and 
compression ignition engines. In view of the worldwide petroleum 
shortage the search for new energy sources and the development of 
alternate fuels are of the utmost importance to the collaborating 
countries, the United States and India. 
Keywords: internal combustion engines; design; fuel gas; methanol; 
ethanol; combustion properties; automotive fuels. 

130015 Collaborative Study of Anomaly Detection in Nuclear 
Reactors. Albrecht, R.W. (University of Washington, Department of 
Nuclear Engineering, Seattle, WA, 98105). Project number: NSF/ 
INT77-21690. Contract: 1NT77-21690. Supported by: National Sci- 
ence Foundation, Washington, DC (USA). Div. of International 
Programs. Funding: NSF-$9,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objective of the project is to use the analysis and inter- 
pretation of signals from stochastically fluctuating nuclear reactor 
signals to improve the safety and reliability of nuclear power plants. 
Fundamental understanding of neutronic and acoustic signals gener- 
ated by special test devices inserted into U of W nuclear reactor will 
be obtained by: (1) producing parametric variations in flow condi- 
tions in the anomaly generator; (2) modifying it to include steam 
generation; and (3) adding acoustic transducers to reactor to expand 
neutronic-acoustic cross-correlation methods, etc. The product ex- 
pected is fundamental knowledge that will lead to specialized nucle- 
ar reactor instrumentation. This award supports U.S. cost of re- 
search collaboration in above project with the Brazilian Institute of 
Atomic Energy. It supplements infrastructure research support pro- 
vided by the Nuclear Regulatory Commission to the principal inves- 
tigator. 
Keywords: uwnr reactor; in core instruments; reactor instrumenta- 
tion; stochas!ic processes; monitoring. 

130016 Mass and Energy Transfer in Chemical Reactions. Smith, 
J.M. (University of California at Davis, Department of Chemical 
Engineering, Davis, CA, 95616). Project number: FJ-7029. Contract: 
INT 77-12107. Supported by: National Science Foundation, Wash- 
ington, DC (USA). Div. of International Programs. Funding: NSF- 
$38,000. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant characterization and analysis. 

This project addresses three topics: (1) extension of theoreti- 
cal treatment of diffusivities to catalysts with monodispersive, broad 
pore-size distribution (such as activated carbon) and three-phase 
reactors (such as slurry and trickle bed reactors) where the pores are 
filled with liquid; (2) analysis of mass and heat transfer between fluid 
and solid particles (2-phase systems), particularly at low flow rates; 
and (3) study of heat transfer between gas and liquid (direct-contact 
heat transfer) in trickle-beds and in counter current flow packed beds 
(3-phase systems). Counter current flow of a gas and liquid in a 
packed bed offers a method for recovering thermal energy from low 
temperature (300 to 600 degrees F) gas streams such as turbine 
exhaust or stack gases, a problem of considerable industrial impor- 
tance. 
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Keywords: flue gas; heat recovery; research programs; heat recovery 
equipment; industrial plants; thermal power plants; two-phase flow; 
heat transfer. 

130017 Radioactive Aerosols and Effects. Martell, E.A. (National 
Center for Atmospheric Research, Boulder, CO, 80307). Supported 
by: National Science Foundation, Washington, DC (USA). Div. of 
Atmospheric Sciences. Funding: NSF-$60,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The project object~ve is to contribute to amassessment of the 
atmospheric and health effects of airborne alpha radioactivity fr-m 
natural and pollutant sources. Specific objectives include the experi- 
mental assessment of the size distribution and properties of radon 
daughters and alpha emitting particles in the atmosphere, their 
atmospheric effects and application in the assessment of aerosol 
residence time, their distribution in the biosphere, and their muta- 
genic and carcinogenic effects. Multistage impactors and air filter 
systems are employed for aerosol collection. Laboratory analysis 
techniques include low-level alpha spectroscopy, B/sup J counting 
and radvn gas counting. The warm particle hypothesis of alpha 
radiation induced cancer is being tested by measurement of lead-210 
and polonium-210 in autopsy tissue s ecimens provided by the 
Department of Pathology, University o r  colorado Medical Center. 
The mutagenic effects of natural alpha emitters and their role in 
human skin cancer are being investigated . The results should 
contribute to an assessment of the chronic health effects attributable 
to various natural and pollutant sources of airborne alpha radioactiv- 
ity. Energy related sources include coal burning power plants and 
the nuclear fuel cycle. Results are also pertinent to phosphate 
fertilizer contamination risks. 
Keywords: radioactive aerosols; radon; daughter products; health 
hazards; lead 210; polonium 210; mortality; alpha particles; droso- 
phila; radiosensitivity; radionuclide kinetics; rnutagenesis; carcino- 
eenesis: neoolasms: radioinduction. 

25 141. Contract: ATM-77-25 141. Supported by: National Science 
Foundation, Washington, DC (USA). Funding: NSF-$150,000, 
DOE-$10,000, DOC. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

A study of the content and variability of CO2 in the atmos- 
phere and in surface waters of the oceans, and the exchange between 
the atrrt,sphere and oceans, is being investigated with joint support 
by NSF, NOAA, DOE, and WMO. The levels of C 0 2  in the 
atmosphere are being measured from land and marine stations. In 
addition, a feasibility study is being made of measuring the oceanic 
uptake of C02. From the data collected, detailed models are being 
developed of the time dependent global carbon cycle in order to 
improve predictions of the fraction of C 0 2  from fossil fuel combus- 
tion which will accumulate in the atmosphere and oceans over the 
next several decades. 
Keywords. air pollution; carbon dioxide; earth atmosphere; seas; 
environmental transport; carbon cycle; mathematical models; cli- 
mates; fossil fuels; combustion. 

130021 Antarctic Tritium. Ostlund, H.G.; Mason, A.S. (Universi- 
ty of Miami, 14600 Rickenbacker Causeway, Miami, FL, 33149). 
Project number: DPP7920766. Contract: DPP7920766. Supported by: 
National Science Foundation, Washington, D C  (USA). Office of 
Polar Programs. Funding: NSF-$37,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The concentrations of tritium gas, tritiated water vapor, and 
tritiated hydrocarbons were measured at the Clean Air Facility at 
South Pole Station in Antarctica during 1978 and 1979. In addition, 
airborne samples were taken during the austral summers of 1977/78 
and 1978/79 from one of the C-130 resupply aircraft in Antarctica. 
This project is expected to yield: (1) representative data for a global 
scale inventory of atmospheric tritum and its variation with time 
caused by releases from nuclear industry; (2) a measure of the - , . 
amount of subsidence of stratospheric ai; as- a part of the global 

130018 Brush Firemproject. Crutzen, P. (National Center for  circulation pattern of the atmosphere; and (3) information on the 
Atmospheric Research, P.O. Box 3000, Boulder, CO, 80307). SUP- exchange of water between the air and drifting snow. In austral 
ported by: National Science Foundation, Washington, DC (USA). summer 1977/78, two people will install sampling equipment at 
Div. of Atmospheric Sciences. Funding: NSF. South Pole Station, and one person will operate the sampling equip- 
Related energy source: general science(100) R and D categories: ment on the C-130. In austral summer 1978/79. two oersons will 
Pollutant characterization and analysis. 

The objective is to define the atmospheric emission of the 
South American large-scale Savannah and brushland fires which are 
associated with shifting agriculture. These fires are responsible for a 
major source of trace gases to the global atmosphere. It is proposed 
to make research flights in the regions of these fires to measure C02,  
CO, CH4, N20, H2, CH3C1, CH3CC13, COS, NO, NO2 and 03 .  
The emission factors associated with this major source will be 
defined. 
Keywords: south america; carbon dioxide; carbon monoxide; meth- 
ane; nitrous oxide; hydrogen; methyl chloride; nitrogen dioxide; 
ozone; nitric oxide; carbon oxysulfide; chlorinated aliphatic hydro- 
carbons; air pollution; fires; monitoring; ecological concentration; 
agriculture; environmental effects. 

130019 Acid Precipitation Experiment (APEX). Lazrus, A.L. 
(National Center for Atmospheric Research, P.O. Box 3000, Boul- 
der, CO, 80307). Supported by: National Science Foundation, Wash- 
ington, DC (USA). Div. of Atmospheric Sciences. Funding: NSF- 
$45,000; EPA. 
Related energy source: Coal(lbO) R and D categories: Pollutant 
characterization and analysis. 

The project goals are to examine the acidity of the atmos- 
phere in the central and eastern region of the USA, to relate the 
conce~~t~.ations of atrnosphcric acids to the composition and acidity 
of both cloud and precipitation water, to detect seasonal trends and 
geographical gradients of atmospheric acids, to explore the nature of 
possible reservoirs of atmospheric acids (e.g., above the boundary 
layer), to observe the concentration of dependence of atmospheric 
acids on sprecific meteorological conditions, and to explore several 
chemical conversion processes capable of producing acids. Atmos- 
pheric measurements of H, 02,  03 ,  H2S04, S02, HN03, NOx, 
N03/sup -/, HCI, Cl/sup -/, NH3, NHVsup +/, 03 ,  elemental 
aerosol composition, and size distribution of aerosol are being con- 
ducted. Measurements of dissolved analogs of those atmospheric 
constituents are made on samples of cloud water and precipitation 
water collected while the air measurements have been made. Several 
case studies of warm frontal and cold frontal pecipitation have been 
investigated. Convective storms will be investigated during summer 
1 QQn . , .,". 
Keywords: ph value; sulfuric acid; sulfur dioxide; nitric acid; nitrogen 
oxides; nitrates; hydrochloric acid; chlorides; ammonia; ozone; am- 
monium compounds; aerosols; chemical composition; acid rain; sea- 
sonal variations. 

130020 Study of the Abundance of CO2 in the Atmosphere and Its 
Exchange with the Oceans. Keeling, C.D. (Scripps Institution of 
Oceanography, La Jolla, CA, 92093). Project number: ATM-77- 

conduct measurements at South Pole Station and one bil l  operate 
the equipment on the C-130. 
Keywords: antarctic regions; tritium; radioecological concentration; 
inventories; global aspects; earth atmosphere; radionuclide migra- 
tion; stratosphere; moisture; air quality; mathematical models; nucle- 
ar industry; sampling; air pollution. 

130022 Dynamic Behavior of Photochemical Aerosols. McMur- 
ray, P.H. (Univ. of Minnesota, Dept. of Mechanical Engineering, 
Minneapolis, MN, 55114). Project number: ENG 78-05561. Contract: 
78-05561. Supported by: National Science Foundation, Washington, 
D C  (USA). Div. of Engineering. Funding: NSF-$25,000. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The objective of the proposed study is to investigate theoreti- 
cally and experimentally the dynamic behavior of photochemically 
generated aerosols. Smog chamber experiments will be performed to 
study the dynamics' of secondary aerosols produced by photooxidiz- 
ing SO/sub 2/ in air of known humidity. The influence of NH/sub 
3/ and of a preexisting aerosol on secondary aerosol formation will 
be systematically investigated. Particular attention will be given to 
obtaining data for the concentrations and dynamics of very fine 
particles (particle diameter greater than or equal to ,0056 mu-m) 
which are involved in the process of new particle formation. A 
theory which was recently developed by the author for new particle 
formation rates in the presence of an aerosol will be refined and 
applied to the modeling of photochemical aerosol dynamics. The 
theory has been formulated so that theoretical predictions can be 
compared directly with experimental results. The theory will be 
useful in predicting the number of new particles which will be 
formed when secondary aerosol is generated at a given mass rate for 
given initial conditions. The amount of preexisting aerosol requided 
to suppress new particle formation is also predicted by the theory. 
Keywords: photochemical oxidants; aerosols; photochemical riac- 
tions; sulfur dioxide; humidity; ammonia; smog; air pollution; chkmi- 
cal reaction kinetics; data acquisition; mathematical models. / 
130023 Aerosol Filtration by an Intergranular Dust Cake. Leith, 
D. (Harvard School of Public Health, 665 Huntington Avenue, 
Boston, MA, 02115). Project number: ENG-77-26975. Contract: 
ENG-77-26975. Supported by: National Science Foundation, Wash- 
ington, DC (USA). Div. of Engineering. Funding: NSF-$74,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

This research is concerned with the fundamental factors 
responsible for the formation and persistence of intergranular depos- 
its of solid aerosol particles in moving granular filter beds, and the 
properties of these deposits when they perform as very high efficien- 



cy collection structures for submicrometer particles. The work will 
include both experiments and development of a theory to coordinate 
understanding of the acquired data. Experimentally, pressure drop 
and efficiency will be measured a$ a fi~nction of particle size for at 
least the following variables (and ranges): fact velocity (5 to 50 cm/ 
sec), bed depth (8 to 24 cm), granular removal rate (0.001 to 0.05 
times face velocity), granule size (0.5 to 2 mm), and gas temperature 
(ambient to 500 degrees C). Theoretical work will start with math- 
ematical modeling of particle collection by filter cakes including 
such major.parameters as Stokes, Peclet and interception numbers 
and the dimensionless cake thickness. This will be followed by the 
development of models which relate to fundamental physics of 
particle capture, unit mechanisms of particle. collection and flux 
orces, depending on the intergranular cake filtration characteristics 

shown by the experimental data. - 
.Keywords: granular bed filters; aerosols; filtration; particles; removal; 
pressure drop; efficiency; particle size; mathematical models; hot gas 
cleanup. 

130024 Aerodynamic Problems of Large-Scale Cooling ~ e v i c k .  
Moore, F.K. (Cornell University, College of Engineering, Ithaca, 
NY, 14853). Project number: ENG-76-02516-A01. Contract: ENG- 
76-02516-A01. Supported by: National Science Foundation, Washing- 
ton, D C  (USA). Div. of Engineering. Funding: NSF-$55,000. 
Relaled energy source: CoaI(100) H and D categories: Physical/ 
chemical mechanisms of ollutant interactions. 

The objectives o r  the project are concerned with the im- 
. proved performance of natural draft dry cooling towers for large 

power plants. The approach is largely theoretical but is supported by 
critical experiments on: (1) the behavior of a large plume near the 
tower exit, subject to the combined effects of buoyancy, wind, and 
mixing; (2) the effectiveness of heat-exchanger yield, as it relates to 
drag and end effects; and (3) the contrasting flows associated with 
competing entrance concepts. Results are advances in our under- 
standing of aerodynamic problems of dry, natural draft cooling 
towers. 

.Keywords: natural draft cooling towers; power plants; behavior; 

i lumes; air pollution; thermal pollution; aerodynamics; thermal ef- 
uents; environmental impacts. 

130025 EnergyACnvironment Task Forces. Boyer, D.L. (Universi- 
ty of Wyoming, Department of Mechanical Engineering, Laramie, 
WY, 82071). Project number: SER77-06904. Contract: SER77-06904. 
Supported by: National Science Foundation, Washington, DC 
(USA). Div. of Science Education Resources Improvement. Fund- 
ing: NSF-$93,000. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The University of Wyoming has established the Rocky 
Mountain Institute of Energy and Environment (RMIEE) to focus 
energy research on the campus. This project received support to 
establish interdisciplinary task forces of young scientists to investi- 
gate some of the critical questions now facing the state, region and 
nation in the areas of energy development and environmental 
impact. The task forces will consist of a full-time RMIEE coordina- 
tor and young faculty from various University academic depart- 
ments. The task forces will be assisted by interdisciplinary student 
cadres (upper division undergraduate and graduate students) and 
will interact with an Advisory Council composed of senior Universi- . 
ty faculty and representatives of state and federal agencies, industr) 
and environmental groups. Accomplishment of the program will be 
assessed by an external program evaluator. The goals of the program 
are to establish an institutional framework whereby young scientists 
and students of diverse academic.backgrounds can: (1) attack, as a 
team, some of the critical problems relating to energy development 
and environmental impact now facing the nation; and in the process 
to (2) develop a dynamic interdisciplinary academic program in the 
area of energy and the environment..The initial task force will 
consider the broad area of coal derived energy transport alternatives. 

energy technology and numerical modeling, the addition of needed 
research instrumentation, and ariimproved environment for research 
development. The program plan on which the proposed graduate 
rescarch and training iltlprovements will be based consists of: (1) 
development of a library of computerized design, analysis, and 
simulation program to be employed in new graduate course offer- 
ings and research efforts; (2) a broad ranke graduate seminar series 
with recognized experts presenting invlted lectures; and (3) an 
improved quality of research instrumentation and development op- , 
portunities. These are consistent with University goals to strengthen 
research and participation in Agricultural and Engineering Sciences 
with emphasis in problems related to the energy needs and use of 
arid and semi-arid lands. 
Keywords: energy sources; education; computers; measuring instru- 
ments; mathema!ical models; agriculture; engineering; arid.lands; 
energy consumption. 

130027 Development of an Integrated Laser-Low ~ " e r g y  Ion Ac- 
celerator Facility, for the Training of Young Scientists in Energy- 
Related Atomic and Molecular Physics. Morgan, T.J. (Wesleyan 
University, Middletown, CT, 06457). Project number: SER77-06852. 
Contract: SER77-06852. Supported by: National Science Foundation, 
Washington, D C  (USA). Div. of Science Education Resources Im- 
provement. Funding: NSF-$62,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The study of highly excited atoms and molecules, made 
possible by tunable laser devices, is of much importance to physi- 
cists, chemists, and engineers concerned with new methods of 
energy production, isotope separation, and molecular synthesis. This 
program will (1) provide equipment needed for launching a long- 
range interdisciplinary study of certain highly excited atoms and 
molecules through a collaborative effort of young scientists; (2) 
inaugurate a Visiting Scientist Series to bring to the University 
recognized authorities in fields related to atomic and molecular 
physics and energy research; and (3) provid  travel grants to gradu- 
ate students, postdoctoral associates, and young faculty to allow 
them to visit academic and industrial laboratories where research on 
excited atoms and molecules is currently under way. As of April 
1979, equipment had been purchased and planning for initial experi- 
ments begun. The Visiting Scientist Series had been instituted and 
was proving to be quite successful. 
Keywords: atoms; molecules; excited states; energy levels; lasers; 
laser radiation; laser isotope separation; photon-atom collisions; 
photon-molecule collisions; accelerators; atomic beams; mnlec~~lar 
beams; education; excitation; colliding beams. 

130028 Organization of a Resource Recovery Experimentation 
Station. Rhyner, C.R. (University of Wisconsin, College of Environ- 
mental Science, Green Bay, WI, 53402). Project number: SER 76- 
18251. Contract: SER 76-1825 1. Supported by: National Science 
Foundation, Washington, DC (USA). Div.. of Science Education 
Resources Improvement. Funding: NSF-$40,000. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The project is designed to Improve the master's degr;e train- 
ing program in waste management at U.W.G.B. Grant funds were 
used not only to improve the academic curriculum, but also to equip 
a resource recovery experimentation station. The availability of 
station facilities will enable graduate students to investigate alterna- 
tive methods of processing and disposing of liquid and solid waste. 
As of the 1978-79 academic year, the waste management program 
has become established as a part of the environmental management 
track in the graduate program. The research activities associated 
with this program have been diverse, ranging from analytical identi- 
fication techniques to the economic potentials of a resource recovery 
facility. 
Keywords: liquid wastes; solid wastes; waste processing; waste dis- 
posal; energy demand; economics; environmental effects. , + 

Faculty from the following academic departments will participate on 
the Coal Task Force: Atmospheric Science, Civil Engineering, Eco- 130029 InstitUte for Underground Space Utilization Studies. 
nomics, Geology, Geography, Mechanical Engineering, Sociology, Karadi, G.M. (University of Wisconsin at Milwaukee, Department 
.-A 7 n n l n n . r / V h . r e i n l n o l l  . . . .  of Mechanics. Milwaukee. WI. 53201). Project number: SER77- 
U.." Y V " . " 6 J ,  I ..JO."."bJ. 

~ ~ ~ ~ ~ ~ d ~ :  coal; transport; energ; source development; 06858. Contract: SER~~-06858: Supported by: National Science 
coal industry; environmental impacts; economic impact; education. Foundation, Washington, DC (USA). Div. of Science m ducat ion 

Resources Improvement. Funding: NSF-$67,000. 
130026 Graduate Research and Training in Numerical Modeling Related energy source: general science(100) R and D categories: . 
and Alternate Energy Technology. Dunn, J.R. (Texas Tech Universi- Ph'ysical/chemical mechanisms of pollutant interactions. 
ty, Department of Mechanical Engineering, Lubbock, TX, 79409). The establishment of an Institute for Underground Space . Proiect number: SER77-06879. Contract: SER77-06879. Suooorted Utilization Studies (IUSUS) within the College of Engineering and 
by:-~ational Science Foundation, washingto", DC (USA). ~ i v .  of 
Science Education Resources Improvement. Funding: NSF. 
Related energy source: solar(100) R and D categories:. Physical/ 
chemical mechanisms of pollutant interactions. 

. The project is directed to an identified needifor training and 
iesearch opportunities in alternate energy technology and numerical 
analysis and design and for improved instrumentation and facilities 
for experimental research. These needs will be met through the 
development of new graduate courses in the areas of alternate 

Applied science .of the university of ~ i s c & s i n  at ~ i l w a u t e e  is 
being supported. IUSUS will provide unique research opportunities 
for young scientists at graduate and.postgraduate levels to identify, 
evaluate and analyze the wide range of problems associated with the 
construction and utilization of underground space for such projects 
as deep tunnel systems to store storm water runoff, unconventional 
energy storage in rock caverns, underground hydroelectric pumped . 
or compressed air storage and underground sewage treatment facili- 
ties. This work would involve synthesizing the varied disciplinary 
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aspects (hydrological, geological, geotechnical, structural, etc.) of a 
newly emerging and increasingly important field of engineering 
science. 
Keywords: underground space; uses; construction; energy stora e. 
pumped storage; compressed air energy storage; hydrology; geofo: 
gy; waste processing; cavities. 

130030 Design and Synthesis of Electron Transfer Photocatalyst 
Systems. Ackerman, M.N. (Oberlin Coll., Dept. of Chemistry, Ober- 
lin, OH, 44074). Project number: SPI 79-16601. Contract: SPI 79- 
16601. Supported by: National Science Foundation, Washington, DC 
(USA). Scientific Personnel Im rovement. Funding: NSF. 
Related energy source: solar(r00) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

During the tenure of this grant expertise will be'developed in 
the area of inorkanic photochemistry. Both objectives will be 
achieved simultan~ously ihrough a year of interdisciplinary work in 
an industrial laboratory. The a~proach will be concerned with the 
design and synthesis df electron transfer photocatalys; systems for 
efficient conversion of solar energy into usable chemical energy. 
Molecules which undergo intramolecular electron transfer upon 
photoexcitation will be studied. Attempts will be made to generate 
excited states with long lifetimes and to control charge distribution 
and thereby chemical reactivity in the excited state through the 
introduction of appropriate functional groups. This project involves 
the collaboration of chemists from several fields and physicists. 
Keywords: electron transfer; catalysts; solar energy conversion; 
design; synthesis. 

130031 Energy: Putting I t  to Work. Hungate, F.P. (Battelle Pacif- 
ic Northwest Labs., P.O. Box 999, Richland, WA, 99352). Project 
number: SPI 79-68208. Contract: SPI 79-68208. Supported by: Nation- 
al Science Foundation, Washington, D C  (USA). Scientific Personnel 
Improvement. Funding: NSF. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The Battelle Pacific Northwest Laboratories of Battelle Me- 
morial Institute are heavily committed to research and development 
directed toward resolving technical and social issues associated with 
a broad spectrum of evolving energy technologies. The four areas 
identified for academic staff involvement are representative and 
typical'of the many projects in progress. Two of the selected areas, 
Wind Energy and Gasification of Biomass, are concerned with 
technology development for specific applications. The work of 
Electro-optic Instrumentation will develo a technology base appli- 
cable to a wide varietv of enerav technoLgies and control applica- 
tions. The area of ~ n h d e d  ~ollutants is a nahral counterpart dimost 
energy scenarios, whether coal, geothermal, nuclear, or others, in 
that inhalation of potentially toxic materials is the most likely way 
by which health effects may occur in industrial workers or the 
general public. In these four areas there are many interacting studies 
in progress. 
Keywords: wind power; biomass; gasification; air pollution; toxic 
materials; technology assessment; inhalation; energy; control; re- 
search programs. 

130032 Photochemical Mechanism of the Production of Hydrogen. 
Chesick, J.P. (Haverford Coll., Dept. of Chemistry, Haverford, PA, 
19041). Project number: SPI 79-14917. Contract: SPI 79-14917. Sup- 
ported by: National Science Foundation, Washington, DC (USA). 
Scientific Personnel Improvement. Funding: NSF. 
Related energy source: solar(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

A ten month period working with Professor Harry B. Gray at 
the California Institute of Technology, beginning September 1, 1979, 
is proposed. The focus of this pcriod would be a research project 
studying the photochemical mechanism of production of hydrogen 
from the visible irradiation of dinuclear transition metal complexes 
and aqueous acidic solutions. Work already published from that 
laboratory indicates great interest in these reactions as possible key 
steps in a method for conversion and storage of solar energy. In 
addition to the laboratory work, a complemenhry program of 
studies would be carried on by participating in courses in advanced 
inorganic chemistry and ligand field theory and in inorganic re- 
search seminars. Through this program of research, advanced level 
course work, and independent study, it is expected that background 
and practical experience in the areas of inorganic photochemistry 
and inorganic mechanistic studies would be acquired building on 
prior experience in chemical kinetics, quantum chemistry, and struc- 
tural studies. This would lead to a new research emphasis in inorgan- 
ic chemistry and in needed support of the inorganic chemistry part 
of the curriculum on return to Haverford College. 
Keywords: hydrogen production; photochemical reactions; visible 
radiation; transition element complexes; solar energy conversion; 
photochemistry; energy storage. 

ence Foundation, Washington, D C  (USA). Scientific Personnel Im- 
provement. Funding: NSF. 
Related energy source: Coal(S0); solar(50) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

This proposal requests funding to enable four college or 
university faculty members to undertake summer research residen- 
cies in the Chemistry Division of Argonne National Laboratory. 
Faculty members selected for the project will be able to choose from 
research participation opportunities available with the following 
chemistry research groups: (1) Photosynthesis and Solar Energy 
Research - research directed in part to the study of natural photosyn- 
thesis and in part to the preparation of biomimetic synthetic systems; 
(2) Coal Chemistry - research to determine the precise composition 
and structure of coals; (3) Atmospheric Chemistry - studies of the 
cycle of atmospheric carbon monoxide; and (4) Structural Chemistry 
- synthesis and structural studies of materials otentially significant 
for energy-related applications. Although the gculty resident's time 
will be spent primarily in research, the research experience will be 
augmented by seminars, independent study, and other appropriate 
activities. In addition to his or her professional growth, the partici- 
pant will acquire an understanding of how research is conducted in a 
non-academic setting. This experience as a summer research resident 
is expected to benefit the participant's undergraduate science teach- 
ing. 
Keywords: structural chemical analysis; research programs; grants; 
photosynthesis; solar energy; biomimetic processes; coal; chemical 
composition; atmospheric chemistry; carbon monoxide. 

130034 Energy Related Materials Research. Gentry, W.O. 
(Globe-Union Inc., 5757 N. Green Bay Avenue, Milwaukee, WI, 
53201). Project number: SPI 79-07385. Contract SPI 79-07385. Sup- 
ported by: National Science Foundation, Washington, D C  (USA). 
Scientific Personnel Improvement. Funding: NSF. 
Related energy source: general science(100) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

A proposal is made that Interested academic faculty with 
backgrounds in pertinent engineering and scientific disciplines par-' 
ticipate in a project on energy related materials research. The 
suggested topics of research are: (1) band gap energies in titanate 
solid solutions; (2) cellular precipitation in a complex lead alloy; (3) 
fuel cell electrodes; (4) low cost ceramics for the high temperature 
Li/S battery; and (5) the active mass in lead/acid electrical vehige 
batteries. 
Keywords: titanates; energy gap; solid solutions; lead alloys; precipi- 
tation; fuel cells; electrodes; lithium-sulfur batteries; ceramics; cost; 
lead-acid batteries: electric- ower red vehicles. 

130035 Onshore Impacts of Offshore Oil and Gas: Methodology 
Development and Test. Tencer, B. (Roy F. Weston, Inc., Weston 
Way, West Chester, PA, 19380). Project number: 78-15050. Contract: 
78-15050. Supported by: National Science Foundation, Washington, 
DC (USA). Div. of Problem Focused Research. Funding: NSF. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. <<, 

Impending oil and gas developments on the U.S. Outer Conti- 
nental Shelf (OCS) raise ~rosoects that vital energy supplies will be 
expanded. ~ i c h  adtivities'areAlikely to produce aLarieiy of benefits 
and costs to the U.S., while onshore communities and regions are 
particularly affected and already evidencing certain needs. In order 
to enhance benefits and limit social, environmental, and monetary 
costs, cognizant federal and state agencies must be able to accurately 
anticipate direct and indirect effects of OCS development. This 
research is intended to: (1) assemble, assess, and link appropriate 
economic and environmental assessment methodologies; (2) test this 
methodological package on the Baltimore Canyon Region; and (3) 
prepare doc~~rnentation on impact methodologies for use by federal 
and state planning officials. 
Keywords: offshore operations; petroleum deposits; natural gas de- 
posits; continental shelf; social impact; environmental impacts; eco- 
nomic impact; mathematical models; baltimore canyon; socio-eco; 
nomic factors; ecosystems. 

130036 Utilization of Waste Heat in Aquaculture. Guerra, C. 
(Public Service Electric and Gas Company, Newark, NJ, 07101). 
Project number: ENV76-19854. Contract: ENV76-19854. Supported 
by: National Science Foundation, Washington, D C  (USA). Div. of 
Problem Focused Research. Funding: NSF-$115,000. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

This is an award for the third year of a planned three year 
experiment the objective of which is to determine the technical and 
economic feasibility of utilizing heat remaining in condensor cooling 
water at power generating stations for culturing of edible aquatic, 
animals. This is a continuation of research initiated under NSF/' 
RANN Grant No. ENV76-19854. The aquaculture research facility 
located at the Public Service Electric and Gas Com~anv's Mercer 

130033 Faculty Research Residencies in Chemistry. Rauckhorst, Generating Station at Trenton, New Jersey, is being uskd for the 
W.H. (Argonne National Lab., Argonne, IL, 60439). Project number: sequential culture of freshwater shrimp from May through October 
SPI 79-09124. Contract: SO1 79-09124. Supported by: National Sci- and rainbow trout from November through April. The experiments 
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are being conducted at a sufficiently large scale for determination of 
reliability and reproducibility of the concept and acceptability of the 
products. A subcontract to Rutgers University for research directed 
by A. Farmanfarmaian is concerned with studies of nutritional 
factors including amino acid and calcium diet supplementation, food 
conversion efficiencies and physical factors influencing intestinal 
absorption of food and potential pollutants such as coal, chlorine and 
heavy metals. A subcontract to Trenton State College is supporting 
research under the direction of A.F. Eble to improve the aquacul- 
ture procedures being used at the Trenton site. This includes field 
application of nutritional data, intensification of culture technique-$ 
and brood stock management. Long Island Oyster Farms, Inc., is 
assisting in evaluation of commercial feasibility and the New Jersey 
Department of Agriculture's Division of Rural Resources is studying 
adaptation of conventional agricultural facilities to production of 
fingerling trout. 
Keywords: waste heat utilization; aquaculture; thermal power plants; 
fishes; production; feasibility studies; cooling systems. 

130037 Reliability Assessment of Linear Lifelines for Natural 
Hazards. Benjamin, J.R. (Engineering Decision Analysis Co., 480 
California Avenue, Suite 301, Palo Alto, CA, 94306). Project 
number: 7724727. Contract: 7724727. Supported by: National Science 
Foundation, Washington, DC (USA). Div. of Problem Focused 
Research. Funding: NSF-$50,000. 
Related energy source: general science(100) R and D categories: 
Ecological effects of pollutants or physical disturbances.. 

This research program is concerned with the mitigation of 
socioeconomic losses brought about by the loss of function of civil 
engineered lifelines exposed to natural hazards such as earthquake 
ground motion. The very nature of lifelines dictates that the conse- 
quences of even a single facility failure are greater than simply the 
loss of the facility. If key facilities of an energy supply, water supply, 
transportation or communications lifeline are destroyed, then the 
lifelines as a whole will not function. Therefore the losses to society 
from the loss of function of a lifeline are potentially far greater than 
simply the loss of the facility itself. For example, the breakdown of 
water supply lifelines during an earthquake due to the loss of 
function of a pumping station could result in fires from broken gas 
lines spreading uncontrolled and causing socioeconomic losses on 
the order of several magnitudes greater than the loss of the pumping 
station. The purpose of the research is to develop and apply a 
practical methodology for reliability assessment of linear lifelines 
under the influence of natural hazards. Reliability is defined to be the 
probability of attaining a specific level of a functional goal instead of 
simply the probability of success in a single trial. There are different 
reliabilities for different levels of lifeline functioning. The research 
plan is to employ the case method with practical lifeline problems in 
order to ensure that the results of the studies are of practical value 
and directly of interest to potential users of the methodology. An 
adequate theoretical base has been developed for applications to 
begin. Further theoretical work will be carried on but the focus will 
be on the solutions of specific problem types. 
Keywords: socio-economic factors; earthquakes; reliability; energy 
supplies; risk assessment; power plants; mathematical models; trans- 
portation systems; terminal facilities; energy facilities; hazards; acci- 
dents; failures; safety. 

130038 Progressive Collapse of Transmission Line Structures Due 
to Dynamic Loads. Fleming, J.J. (University of Pittsburgh, 3500 
Victoria Street, Pittsburgh, PA, 15261). Project number: 7723519. 
Contract: 7723519. Supported by: National Science Foundation, 
Washington, DC (USA). Funding: NSF-$74,000. 
Related energy source: Coal(5O); oil and gas(25); nuclear fission(25) R 
and D categories: Ecological effects of pollutants or  physical distur- 
bances. 

This research will consist of an investigation to determine the 
displacements and forces, in electric transmission line structures, 
resulting from loss of support of the wires in a span. A typical cause 
of this loss of support could be a foundation failure in a tower due to 
localized consolidation, slippage or other earth movements during 
wind or seismic disturbances. The actual cause of the localized 
failure is not significant; the important consideration is its effect upon 
the total system and in particular the possibility of a cascading 
failure. The study will consist of three primary phases: (1) the 
development of the mathematical model for determining the dis- 
placements and forces induced in the system; (2) a parametric study 
to determine the effect of the system variables upon the behavior; 
and (3) the establishment of design criteria and procedures for 
longitudinal impact loads considering both economy and risk. 
Keywords: power systems; power transmission lines; power transmis- 
sion towers; failures; dynamic loads; foundations; mathematical 
models; design. 

130039 Nitric Oxide from Flames: The Role of Manganese and 
Sulfur Compounds. Altwicker, E.R. (Rensselaer Polytechnic Insti- 
tute, Department of Chemistry and Environmental Engineering, 
Troy, NY, 12181). Project number: ENG-7710029. Contract: NSF- 

ENG-7710029. Supported by: National science Foundation, Wash- 
ington, DC (USA). Div. of Engineering. Funding: NSF-$27,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of ollutant interactions. 

The research d e a t  with the effects of Mn and S compounds 
on NO emissions from flames. The study will investigate the possible 
modes of Mn additive behavior in several flames and how these can 
be coupled to SO2 or other S compounds. The question of a metal- 
ligand effect will be studied. Comparison of results will be made to 
well-described flames and modes of NO formation in order to 
improve the correlation of the results with theory. It is proposcd to 
use both gaseous and liquid fuels in these studies. In add~tion to No. 
2 heating oil, it is planned to use N- and S-free li uid fuels such as 
octanes and gaseous fuels such as methane and ethyqene. 
Keywords: fuel oils; fuel gas; combustion; liquid fuels; manganese 
compounds; sulfur compounds; nitric oxide; flames; emission; nitro- 
gen oxides. 

130040 Flame and Detonation Propagation in Coal Dust, Methane, 
Aii Mixtures. Nicholls, J.A. (University of Michigan, Ann Arbor, 
MI, 48104). Project number: ENG-76-22958. Contract: NSF-ENG- 
76-22958. Supported by: National Science Foundation, Washington, 
DC (USA). Div. of Engineering. Funding: NSF-$61,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The research covers primarily three hases: (1) shock wave 
ignition and burning time of coal particles; $) propagation of deto- 
nation in coal dust--methane--air mixtures; and (3) blast wave initi- 
ation of detonation. Under number 1, an important aim will be to 
identify the contribution of the reaction of the volatile of the coal as 
compared to heterogeneous surface reaction. Theoretical support of 
the experimental work will consist of the calculation of the rate of 
heat transfer to the particles, and the acceleration of the particles by 
the flow behind the shock. Under number 2, to the extent possible, 
uniform particles of coal will be injected into a shock tube. The 
prime variables to be investigated will include type of coal, particle 
size, particle loading fraction, oxidizer concentration and methane 
concentration. Experimental measurements will be made. A math- 
ematical model will be used to interpret the experimental data. 
Under number 3, the research deals with the phenomenon of a blast 
wave, which is basically a shock wave followed by an expansion 
zone. The blast wave is to be calibrated using planar blast wave 
theory so that for any given operating condition the effective 
initiator energy will be known. The main information sought will be 
the determination of whether detonation is realized or not. The 
research is a part of a cooperative Polish-American research effort, 
OIP-7522131. The Polish research will be done at the Technical 
University of Warsaw with Dr. Stanislaw Wojcicki as principal 
investigator. 
Keywords: coal; methane; dusts; air; mixtures; chemical explosions; 
ignition; detonations; flame propagation; shock waves; volatile 
matter; heat transfer; mathematical models; particle size; internation- 
al cooperation. 

130041 Formation of Oxides of Nitrogen from Fuel-Nitrogen. 
Knuth, E.L. (University of California at Los Angeles, Dept. of 
Energy and Kinetics, Los Angeles, CA, 90024). Project number: 
ENG77-09190. Contract: ENG77-09190. Supported by: National Sci- 
ence Foundation, Washington, D C  (USA). Div. of Engineering. 
Funding: NSF-$80,000. 
Related energy source: oil and gas(100) R and D categories: Pollutant 
monitoring. 

The objective of the research is to study the mechanisms for 
fuel-NOx formation. Details of the mechanism will be clarified by an 
experimental technique which will facilitate monitoring a number of 
chemical species without disturbing the chemical composition of the 
reacting mixture. 'l'he molecular-beam mass-spectrometer sampling 
technique will be used in the study of fuel-NOx formations. This 
technique will monitor simultaneously a number of chemical species 
in the flame. Composition and temperature profiles will be measured 
in premixed methane-air flames to which nitrogen-containing com- 
pounds with different nitrogen binding energies have been added. 
The research will: (a) evaluate reaction-rate coefficients for rate- 
controlling reactions, (b) evaluate partial-equilibrium approxima- 
tions, and (c) apply these coefficients and approximations in predic- 
tions of NOx formations. 
Keywords: nitrogen oxides; flames; methane; air; combustion kinetics; 
chemical reaction yield; chemical reaction kinetics. 

130042 Diffusion Flame Energy Transfers. Emmons, H.W.; deRis, 
J. (Harvard Univ., Cambridge, MA, 02138). Project number: 
ENG78-23969. Contract: NSF ENG78-23969. Supported by: National 
Science Foundation, Washington, DC (USA). Div. of Engineering. 
Funding: NSF. 
Related energy source: Coal(100) R and D categories: Pollutant -. . . 
monitoring. 

The research deals with diffusion flame energy transfers in 
the general area of combustion. This is a cooperative effort between 
investigators at Harvard University and at Factory Mutual Research 
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Corporation. At Harvard University the research is done usin two 
sintered metals.burners. One is for a relatively non-sooty diausion 
flame and the other is for a very sooty process. Measurements are 
made of combustion products roduced in an ordinary diffusion 
flame and when burning in the got smokey layer under ceiling. At 
Factory Mutual Research Corporation the object is to compare soot 
absorption coefficients in laminar and turbulent diffusion flames. 
Knowledge of these coefficients is essential for predicting radiation 
from diffusion flames. The initial emphasis is on measuring eak soot 
concentrations and spatial distributions as well as the coegcients in 
laminar diffusion flames; laser scattering techniques to achieve high 
spatial resolution are used. Fundamental analytical studies of soot 
formation in diffusion flames are pursued concurrently. In this 
cooperative research effort theoretical considerations follow after 
the experimental results are available. 
Keywords: combustion; burners; flames; soot; combustion products; 
lfwr spectroscopy; energy transfer. 

130043 Development of Tunable Laser Absorption Spectroscopy 
and Applications to Higb Temperature Studies of NO-NH3 Kinetics. 
Hamson, R.K.; Kruger, C.H. (Stanford Univ., Stanford, CA, 94305). 
Project number: ENG 7826158. Contract: ENG 7826158. Supported 
b~ National Science Foundation, Washington, D C  (USA). Div. of 
Engineering. Funding: NSF. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

Research is conducted in four areas related to diagnostics and 
high-temperature chemical kinetics for combustion. They are: (1) 
Tunable Diode Laser - modify optical/electronic arrangement of 
existing tunable diode laser system for the measurement of minority 
species and select wavelengths and optimize system for measurement 
of nitrogen monoxide and nitrogen oxide; (2) Tunable Dye Laser - 
develop dye laser system for tunable laser absorption spectroscopy 
of specific radical species and optimize for fixed-wavelength probing 
of shock-heated flows and for high-resolution modulation spectros- 
w p y  of flat flame experiments; (3) Shock Tube Studies of Nitrogen 
Oxide-Ammonia Kinetics - conduct shock tube experiment in specif- 
ic gas mixtures at temperatures of about 1500 to 3000 K and analyze 
data to define a consistent kinetic mechanism and determine rate 
constants; and (4) Flat Flame Studies of Nitrogen Oxide-Ammonia - 
modify existing flat flame facility for postflame injection of diluted 
ammonia, measure nitrogen oxide and ammonia by microprobe and 
chemiluminescent analysis, nitrogen oxide and nitrogen monoxide by 
tunable infrared laser absorption, and other components by tunable 
ultraviolet/visible laser absorpt,ion, and analyze data for mechanism 
constant with shock tube experiments and determine relevant rate 
constants. The research is a continuation in part of research done 
under NSF Grant ENG76-08279. 
Keywords. combustion kinetics; dye lasers; shock waves; nitrogen 
oxides; ammonia; flames; absorption spectroscopy. 

130044 Research Initiation: Sulfur Dioxide Combustion Kinetics. 
Smith, 0.1. (Univ. of California, Los Angeles, CA, 90024). Project 
number: ENG-79-0808 1. Contract: ENG-79-0808 1. Supported by: Na- 
tional Science Foundation, Washington, DC (USA). Div. of Engi- 
neering. Funding: NSF. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

The goal of the research is to determine the rate coefficients 
for elementary reactions of sulfur dioxide found to play an important 
role. in combustion devices. The kinetics of the reaction in the 
combustion temperature regime are being determined. Rate expres- 
sions are being deduced from concel~tration and temperature mea- 
surements in one-dimensional flames. A nozzle-beam-skimmer 
system is used to sample the flame. A quadrupole mass spectrometer 
is used to analyze quantitatively the extracted sample for a species of 
interest. 
Keywords: sulfur dioxide; combustion; chemical reaction kinetics; 
temperature effects; mass spectroscopy; temperature measurement. 

130045 Deposition of Energy from Low Energy Neutrons in Tissue 
Sphere and Dose Index Conversion Factors. Chilton, A.B. (Univ. of 
Illinois, Urbana, IL, 61801). Project number: ENG-7910853. Con- 
tract: ENG-791853. Supported by: National Science Foundation, 
Washington, D C  (USA). Div. of Engineering. Funding: NSF. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The purpose is to establish the relationship between the 
radiation characteristics and the dose rate at the appropriate point 
inside an idealized sphere of tissue. The research, theoretical and 
calculational, deals with the determination of the energy deposition 
at various places in an idealized sphere of tissue, placed in beams of 
neutron energies from thermal up to 0.1 MeV. The response function 
to neutrons are determined as a function of energy. A Monte Carlo 
computer program is to be developed specifically for the foregoing 
energy range. Because secondary photons become more important in 
the low-energy-neutron case, the energy deposition along the track 
of the secondary electrons are taken into account. The Monte Carlo 
calculations are biased to maximize the accuracy at the point where 

maximum values are expected. The research provides a means on 
how to .convert the beam flax data into equivalent index rates as a 
function of neutron energy. 
Keywords: tissues; biological radiation effects; neutron beams; bio- 
logical effects; dose rates. 

130046 Technological Uncertainty in Policy Analysis: Techniques 
for Eminating Health Impacts from Coal-Fired Power Plants. 
Morgan, M.G. (Carnegie-Mellon Univ., Frew Ave. and Margaret 
Morrison, Pittsburgh, PA, 15213). Project number: PRA 79-13070. 
Contract: PRA 79-13070. Supported by: National Science Founda- 
tion, Washington, DC (USA). Div. of Policy Research and Analysis. 
Funding: NSF. 
Related energy source: Coal(I00) R and D categories: Physical/ 
chemical mechanisms of ollutant interactions. 

A large amount ofuncertainty is inherent in society's attempts 
to understand the effects of air pollution and to determine how much 
emissions ought to be abated. Much of this uncertainty is introduced 
through incomplete understanding of the physical, chemical, and 
biological processes involved. In the specific context of estimating 
the health impacts of sulfur air pollutants from coal-fired power 
plants, the principal investigator has developed a family of computer 
models which allows incorporation of this inherent uncertainty into 
the assessment process and exploration of its policy implications. 
This award supports research on five important additions to this 
earlier analysis: (1) extension of work on incorporating expert opin- 
ion and updating subjective distributions; (2) empirical examination 
of model robustness; (3) investigation of the value of information and 
the marginal benefits of research investment; (4) extension of results 
to geographical regions other than the upper Ohio River basin; and 
(5) examination of the problems of dealing with long-range trans- - - 
port. 
Keywords: biological effects; health hazards; air pollution; air pollu- 
tion abatement; sulfur dioxide; fossil-fuel power plants; mathematical 
models. 

130047 Physical and Chemical Phenomena Responsible for Odor 
Formation in Diesel Engines. Cervansley, H.P. (Drexel Univ., 32nd 
and Chestnut St., Philadelphia, PA, 19104). Project number: DIAR 
76-19752 A03. Contract: DIAR 76-19752 A03. Supported by: Nation- 
al Science Foundation, Washington, DC (USA). Div. of Applied 
Research. Funding: NSF. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

Diesel engines are well known for their fuel economv but 
they do emit ckbust ion products which have unpleasant ddors. 
This research is aimed at determining the engine conditions which 
produce the odors and thereafter decreasing-the amount of odor. 
The present award builds on a previous grant AER 76-19752. The 
main objectives of this award are: (1) to refine the methodology of 
measuring the amounts of odoriferous materials in a combustion gas 
stream; (2) to test specific hypothesis of the formation and destruc- 
tion of odoriferous materials; and (3) to define the effects of impor- 
tant factors controlling the dynamics of combustion on odor emis- 
slon. 
Keywords: diesel engines; combustion products; odor; diesel fuels. 

130048 Equity Issues in Radioactive Waste Management. Kasper- 
son, R.E. (Clark Univ., 950 Main St., Worcester, MA, 01610). 
Project number: OSS 77-16564. Contract: OSS 77-16564. Supported 
by: National Science Foundation, Washington, DC (USA). Office of 
Science and Society. Funding: NSF. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Continuing experimental and tileoretical investigation of the 
bulk mechanical behavior of particulate solids is focusing on the 
influence of gaseous environments upon such behavior. A theoretical 
framework based on capillary condensation of vapor at the points of 
particle contact is being explored as a means for explaining the 
diametrically opposite response of mechanical shear strength of 
different powders to changes in humidity. Measurements of a wide 
range of different types of powders in different environments of 
varying composition are also currently in progress. These experi- 
ments are providing data to aid understanding and test the theoreti- 
cal results. Similar studies of the electrical resistance properties of 
such particulate systems are being performed as part of the work. 
Bulk mechanical properties are important for design of handling 
systems for bulk particulate solids. Electrical resistivity of such 
solids is of importance for the performance of electrostatic precipita- 
tors for removing fine particles from gases. 
Keywords: gaseous wastes; particles; electrostatic precipitators; me- 
chanical properties; powders; humidity; shear properties; electric 
conductivity; vapors; radioactive waste management. 

130049 Interaction Between Bulk Particulate Solids and Gaseous 
Elements. Coughlin, R.W. (Univ. of Connecticut, Box U-37, Storrs, 
CT, 06268). Project number: ENG-79-08779. Contract: ENG-79- 
08779. Supported by: National Science Foundation, Washington, D C  
(USA). Div. of Engineering. Funding: NSF. 
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Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Technologies that pose equity questions need to be assessed in 
a framework of changing social values and evolving institutions. 
This project will study how equity considerations enter into public 
decisions regarding technological developments, focusing on radio- 
active waste management as a problem which oses unique and 
significant combinations of ethical issues and tecInological uncer- 
tainties. Decisions as to whose back yards will be selected as waste 
disposal sites raise ethical questions as to the degree to which a 
relatively small number of eople should bear risks attendant upon 
large scale development o f  nuclear power. Equity issues are also 
raised by questions of whethcr those people should be compensated 
for their risks and if so, how. Questions of temporal equity are also 
raised by the radioactive waste management issue, since risks as well 
as a managerial burden are exported to future generations. This 
project has three major phases: (1) an examination and analysis of 
equity issues associated with various technical options for radioac- 
tive waste disposal; (2) development and testing of methods to elicit 
the values and trade-offs of individual citizens on the complex 
radioactive waste disposal problem; and (3) monitoring developing 
public policy for radioactive waste management in the United States 
In the light of the ethical analysis of Phase I. The final monitoring 
phase of the project will involve a systematic collection of public 
documents and reports and articles from the mass media. 
Keywords: radioactive waste management; decision making; ethics; 
site selection; radioactive waste facilities; radioactive waste disposal; 
risk assessment; public opinion; public relations; social impact. 

130050 Laser-Excited Matrix-Isolation Fluormetric Analysis or 
Polycyclic Aromatic Hydrocarbons. Webry, E.L. (Univ. of Tennes- 
see, W. Cumberland Ave., Knoxville, TN, 37916). Project number: 
CHE77-12542. Contract: CHE77-12542. Supported by: National Sci- 
ence Foundation, Washington, D C  (USA). Div. of Chemistry. Fund- 
ing: NSF. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Pollutant measurements technology. 

Laser-excited matrix isolatton (MI) fluorescence spectrometry 
is being developed as an analytical technique for characterizing 
polycyclic organic matter, with special emphasis on characterization 
of the chemical carcinogen content of coal liquids and shale oils. In 
MI, sample molecules (in the gas phase) are mixed with excess inert 
matrix gas; the gaseous mixture is then deposited as a solid on an 
optical surface at low temperature for subsequent spectroscopic 
examination. The objective of MI is to increase the selectivity of 
fluoremetric analysis (by minimizing solute-solute interactions in the 
sample) and to decrease the amounts of individual substances which 
can be detected (by eliminating background fluorescence from the 
solvent). Dr. Wehry and co-workers have established that MI fluor- 
ometry can yield reliable quantitative analysis for individual com- 
pounds in complex mixtures, using gas-discharge lamps as spectros- 
copic sources. The utility of the method will be greatly increased by 
application of procedures requiring use of a laser source. In one such 
method, site-selection spectroscopy, characteristic highly resolved 
spectra of individual compounds are obtained by selective excitation 
of molecules occupying identical sites in the MI sample, using a 
narrow-bandwidth laser source. In another technique, time-resolved 
spectroscopy, resolution of spectra of complex mixture proceeds by 
using both the temporal and spectral characteristics of the emitted 
light, using a laser source emitting very short-duration light pulses. 
Keywords: polycyclic aromatic hydrocarbons; fluorescence spectros- 
copy; shale oil; coal liquids; chemical analysis; matrix isolation. 

130051 Geochemical Ocean Section Study, Atlantic--Pacific-- 
Indian Oceans Program: Operations Group. Williams, R. (Scripps 
Institution of Oceanography, P.O. Box 1529, La Jolla, CA, 42638). 
Project number: OCE 77-22876 A03. Contract: OCE 77-22876 A03. 
Supported by: National Science Foundation, Washington, DC 
(USA). Div. of Ocean Sciences. Funding: NSF. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The Geochemical Ocean Sections Study, GEOSECS, is a 
coherent oceanographic research project whose purpose is to make 
detailed measurements of oceanic constituents at all depths from the 
Arctic to the Antarctic. The purpose of these measurements is to 
provide, for the first time, a set of physical and chemical parameters 
measured on the same water and applying the same analytical 
techniques for each compound on an oceanwide basis. The results of 
these measurements will provide data for quantitative studies of 
oceanic mixing and organic productivity and simultaneously serve as 
a baseline for the levels of fission and waste products being added to 
the sea. This award would provide facility and logistic support.to 
revisit GEOSECS Station No. 347 off San Diego. This completes 
the intercalibration study and field work for GEOSECS and pro- 
vides data to complete the interpretation of the chemical and physi- 
cal measurement in the Atlantic, Pacific, and Indian Oceans. 
Keywords: geochemical surveys; water chemistry; seas; marine sur- 
veys; data compilation; water pollution; field tests; atlantic ocean; 
pacific ocean; indian ocean. 

130052 Geochemical Ocean Sections Study: Indian Ocean Carbon- 
ate Chemistry. Takahashi, T. (Columbia Univ., Lamont-Doherty ,: 
Geological Observatory, Palisades, NY, 10964). Project number: 
OCE 77-22891 A01. Contract: OCE 77-22891 A01. Supported by: 
National Science Foundation, Washington, DC (USA). Div. of 
Ocean Sciences. Funding: NSF. 
Related energy source: general science(100) R and D categories: 
Pollutant measurements technology. 

The Geochemical Ocean Sections Study, GEOSECS, is a 
coherent oceanographic research project whose purpose is to make 
detailed measurements of oceanic constituents at all depths from the 
Arctic to the Antarctic. The purpose of these measurements is to 
provide, for the first time, a set of physical and chemical parameters 
measured on the same water applying the same analytical techniques 
for each compound on an oceanwide basis. The results of these 
measurements will provide data for quantitative studies of oceanic , 

mixing and organic productivity and simultaneously serve as a 
baseline for the levels of fission and waste products being added to 
the sea. This award supports calibration studies for total C02  and 
alkalinity off San Diego (GEOSECS Station No. 347). These data 
are required to interpret results from Pacific and Indian Ocean 
studies. 
Keywords: geochemical surveys; water chemistry; seas; marine sur- 
veys; data compilation; water pollution; field tests; pacific ocean; 
indian ocean. 

130053 Dynamic Analysis of Earthquake Shaking Deformations 
for Large Caverns in Jointed Rock. Belytschko, T.B. (Northwestern 
Univ., 633 Clark St., Evanston, IL, 60201). Project number: 
PFR780927 1. Contract: PFR780927 1. Supported by: National Science 
Foundation, Washington, DC (USA). Div. of Problem Focused 
Research. Funding: NSF. 
Related energy source: oil and gas(50); nuclear fission(50) R and D 
categories: Pollutant measurements technology. 

This research will concentrate on the development of analyt- 
ical procedures to predict the response and stability of rock caverns 
to earthquake shaking. The computer programs to be developed 
during this study will be able to account for rock mass inhomogenei- 
ties in the form of continuous joints or shear zones, irregular 
geometry of both the opening and intact rock blocks, and seismic 
excitation. As an integral part of this effort, procedures and guide- 
lines for modeling jointed media in the vicinity of an excavation will 
be investigated. Rational procedures for devising prototypical joint 
configurations will be developed through a combined effort of 
exercising the model and calibrating it with recorded experiences. 
The anticipated outcome will be not only a computational tool, but 
also guidelines for engineering analysis. Even though this project 
focuses primarily on earthquake response, the results will have 
application in other fields of study such as feasibility studies for 
underground nuclear reactors, underground storage of oil and radio- 
active waste in seismically active' areas, and hazard assessment 
studies for lifeline systems. 
Keywords: analytical solution; caves; cavities; underground space; 
seismic effects; earthquakes; stability; computer calculations; math- 
ematical models; risk assessment; underground storage; radioactive 
waste storage; petroleum; reactors; feasibility studies; underground; 
ground motion; deformation; reactor sites. 

130054 Theoretical Dynamics of Buoyant Plumes in Coastal 
Waters. Garuine, R.W. (Univ of Delaware, School of Marine Stud- 
ies, Lewes, DE, 19958). Project number: OCE 7821318. Supported 
by: National Science Foundation, Washington, DC (USA). Div. of 
Ocean Sciences. Funding: NSF. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant characterization and analysis. 

This report will investigate the dynamics of buoyant plumes 
in coastal waters. These plumes are a common feature of coastal 
waters, and are generated by such natural processes as the discharge 
of brackish water from rivers, bays, and estuaries and by such human 
activity as large plant cooling water effluent. Such plumes have an 
important impact on coastal sedimentation, coastal circulation and 
the distribution in coastal waters of trace elements, nutrients, and 
pollutants, including oil spills. Buoyant plumes may be divided into 
three fields: a source field, near field, and far field. In the proposed 
study the dynamics of the near field will be examined. This part of 
the plume is where the major change occurs in water properties 
between source and ambient water. Often this part of the plume 
structure is clearly bounded by sharp frontal zones. The theoretical 
model will divide the motion field into a large scale, inviscid region 
where the dynamics are dominated by nonlinear internal waves and 
a small-scale frontal zone bounding the inviscid region where dissi- 
pative processes are dominant. The work will proceed in five 
principal states, beginning with horizontally one dimensional plume, 
driven by steady source discharge into still ambient water, to hori- 
zontally two-dimensional plumes, driven by time dependent source 
discharge into an ambient fluid with its own time dependent motion. 
Keywords: coastal regions; plumes; power plants; thermal effluents; 
environmental impacts; metals; mathematical models. 
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130055 Effects of ~ertieal Mixing in Sediments on the Chemical Keywords: electrostatic precipitators; fluid mechanics; electrostatics; 
Interactions Between Deep Sea Sediments and Sea Water. Scherik, particles; electrohydrodynamics; research programs; turbulent flow; 
D.R. CTexas A and M Univ.. Colleee Station Cam~us.  Colleee electric fields; operation. 
station, TX, 77843). project numbir: 0 ~ ~ 7 8 2 1 1 7 b .  .Contrait: 
OCE7821170. Supported by: National Science Foundation, Washing- 
ton, D C  (USA). Div. of Ocean Sciences. Funding: NSF. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

Organisms and abyssal currents mix deep sea sediments,,dis- 
torting the geologic record and modifying the chemistry of intersti- 
tial waters. An accurate mathematical descripti~rr~ of sedimcnt 
mixing would enable the record of past conditions to be sharpened 
and provide a basis for more accurate models of sediment-seawater 
interactions to be developed. The depths at which chemically active 
particles actually react need to be determined. Substantial progress 
has been made to date in analyzing a collection of box cores from the 
Atlantic, Caribbean and Gulf of Mexico, and the data are in the 
process of being evaluated. From these data sea floor bioturbation 
rates have already been estimated at a variety of locations. The 
continlurliorl of this research will extend the theoretical work and 
extend the scope of the sampling program into the Pacific. 
Keywords: sediments; atlantic ocean; gulf of mexico; caribbean sea; 
pacific ocean; water; interfaces; mixing; chemical reactions; math- 
ematical models; evaluation; age estimation. 

130058 Evaluation of Effects of Acid Mine Drainage on Microbial 
Community Structure and Function in a Freshwater Lake. Mills, A.L. 
(Univ. of Virginia, Garrett Hall, Charlottesville, VA, 22903). Project 
number: PFR79-06298. Contract: PFR79-06298. Supported by: Na- . 
tional Science Foundation, Washington, DC (USA). Div. of Prob- 
lem h c u s e d  Research. Funding: NSF. 
Related energy source: Coal(50); oil and gas(25); oil shale(25) R and 
D categories: Ecological rKects of pollutants or physical distur- 
bances. 

A great deal of past research has been focused on the forma- 
tion and effects of acid mine drainage. Most of this work has been 
concerned with small streams where the runoff remains concentrat- 
ed. Virtually no publications have dealt with the chronic im act of 
acid mine water on ecological processes in large bodies oPwater 
such as reservoirs or estuaries where considerable dilution occurs. 
The proposed research will investigate the effects of drainage from 
19th century pyrite mines into Lake Anna, Virginia. Emphasis will 
be placed on the effects of low pH, high heavy-metal concentration 
runoff on the structure and function of microbial communities in the 
most contaminated arm of the lake. The operating hypothesis is that 
both the microbial communities and the processes which they con- 
trol have been severely altered. A series of techniques has been 

130056 Intergenerational Ethics and National Energy PoliCY. Ma- selected to test the basic hypothesis. Functional parameters such as 
clean, D. (Univ. of Maryland, College Park Campus, College Park, heterothrophic potential, substrate decomposition, 14Co/sup 2/ 
MD, 20742). Project number: 05579-09907. Contract 05579-09907. uptake by phytoplankton, nitrification, denitrification; and sulfur 
Supported by: National Science Foundation, Washington, D C  oxidation will be measured. Stations for sampling have been selected 
(USA). Office of Science and Society. Funding: NSF. to investigate the extent of the effects of contaminated drainage into 
Related energy source: conservation(100) R and D categories: Physi- the reser;oir. - A series of experiments involving metal up6ke by 
caVchemical mechanisms of pollutant interactions. bacteria, phytoplankton, and detritus is planned in order to deter- 

The objectives of this project are to develop a set of consist- mine the amount of metal made available for passage into higher 
ent ethical principles that will illuminate policy analyses. involving trophic levels of aquatic food chains. 
issues of obligation to.future generations, and to demonstrate the Keywords: acid mine drainage; environmental effects; coal mining; 
applicability of those principles in determining or evaluating national surface mining; environmental impacts; ph value; metals; carbon 
enernv ~olicies. Its focus will be on the basic ~hi loso~hical  work dioxide; nitridation; sulfur oxides; nitrogen oxides; food chains. -.. , , 
requTied to develop principles of justice that appli to thedistribution 
of benefits and burdens between people who are alive today and 
potential future people whose existence and quality of life will be 
determined in part by current choices. These principles will be 
applied to: (1) the production of toxic substances as by-products in 
energy production, and (2) the use of non-renewable resources. The 
project aims to show that these principles can be uxlul ill helping to 
determine priorities for research and development. The project 
methodology will include three two-day meetings of a fifteen 
member working group of scientists, social scientists, philosophers, 
and policy makers, some of whom will be selected by means of open 
application procedures. Agendas for these meetings will be based on 
papers commissioned from group members. These papers and critical 
discussions of them by the group will provide material on which the 
principal investigator will base a book which critically examines the 
grounds for justifying principles of intergenerational justice and 
discussion of the policy implications of those principles. Several of 
the papers by several working group members will also be submitted 
for publication either as separate articles in professional journals or 
collectively as an edited anthology. 
Keywords: public policy; energy policy; ethics; sociology; toxic 
materials; renewable energy sources; meetings; research programs; 
usa. 

130057 Investigation of the Interaction of Fluid ~ynami&, Elec- 
trostatic, and F i e  Particles in Electrostatic Precipitators. Bernstein, 
S. (Flow Research, Inc., 21414 68th Avenue S, Kent, WA, 98031). 
Project number: DAR79-10363. Contract: DAR79-10363: Supported 
by: National Science Foundation, Washington, D C  (USA). Div. of 
Applied Research. Funding: NSF. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of the proposed research project is to provide a 
fundamental understanding of the basic processes of interaction 
between fluid dynamics, electrostatic, and particle dynamic effects 
such as occur in electrostatic precipitators. A theoretical and experi- 
mental effort over a two-year period will be focused on (1) the 
interaction between turbulent flow field and intense electric field, (2) 
the transport of fine particles in the coupled electrohydrodynamic 
flow field, and (3) the possible modes of interaction between the 
fluid dynamics, electrostatics, and particle dynamics, and their de- 
pendence on the electrode geometry. Preliminary studies, both theo- 
retically and experimentally, have shown that the above interaction 
plays a significant role in the transport of fine particles in the 
electrohydrodynamic flow field. While it is expected that the results 
of the research will be scientifically significant, the outcome of the 
work will pave the way for developmental work and application for 
better emission control devices. An advisory group consisting of 
regulatory a ency personnel, utility, manufacturing and scientific 
personnel wi! assst in expediting the utilization of t h ~ s  work. 

130059 Satellite Power Systems. Kasper, R. (National Academy 
of Science, 1800 G Street NW, Washington, DC, 20550). Project 
number: PRM 79-19687. Contract: PRM 79-19687. Supported by: 
National Science Foundation, Washington, DC (USA). Office of 
Planning and Research Management. Funding: NSF. 
Related ener source: solar(100) R and D categories: Ecological 
effects of polRtants or physical disturbances. 

The National Academy of Sciences through the National 
Research Council will review studies, especially those .pursued by 
the Department of Energy, of the concept of solar power satellites. 
The NAS work plan will focus in particular on environmental, 
technological, socio-economic, and international concerns that may 
derive from the execution and operation of satellites to be used for 
the generation and transmissio~~ to earth of solar power. The NAS 
study will attem t to identify critical scientific and technical issues in 
the evaluation ofthe satellite solar energy system as well as point out 
gaps in the studies undertaken by the Department of Energy. The 
independent critiques to be provided by the Academy will also 
include a comparison of solar ,energy satellite systems with alterna- 
tive collection and transmission energy. mechanisms. The National 
Research Council through its En- ironm mental Studies Board will 
establish a Committee on Satellite Power Systems. This committee, 
in cooperation with other pertinent units of the NRC, will conduct 
the study. The committee may make use of panels,. workshops, 
symposia, public meetings, consultants, or other arrangements. The 
committee will also maintain close contact with both the Depart- 
ment of Energy and the National Aeronautics and Space Adminis- 
tration. 
Keywords: orbital solar power plants; environmental impacts; socio- 
economic factors; evaluation; microwave power transmission. 

130060 Engineering Research Initiation: In-Situ Methods for 
Aerosol Characterization in Combustion Environments. Hirieman, 
E.D. (Arizona State Univ., School of Engineering and Applied 
Science, Tempe, AZ, 85281). Project number: ENG-78-06210. Con- 
tract: ENG-78-06210. Supported by: National Science Foundation, 
Washington, DC (USA). Div. of Engineering. Funding: NSF. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant measurements technology. 

Aerosol concentrations and size distributions are 'of funda- 
mental importance in the areas of particulate .emissions and fuel 
spray combustion. Accurate diagnostic techniques for the measure- 
ment of these properties are of increasing national concern consider- 
ing the shift from gas and oil to dirty fuels, such as coal, heavy 
residual fuel oils, and synthetic alternate fuels. The initiation of a 
research program on advanced laser techniques for in-situ, real-time 
analysis of particulates or droplets in the adverse environments 
associated with combustion systems is proposed. Specific research 
objectives involve two applications of optical particle diagnostics. 
First, the effects of non-spherical particles and the dependence of 
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optical sampling volume on particle size for ratio-type single particle 
counters will be investigated. These tasks are crucial for further 
substantiation of the applicability of ratio counters in combustion 
exhaust particulate measurements. Secondly, development of a new 
dual beam laser technique for localized measurements of fuel spray 
droplet sizes and velocities is proposed. Research on some data 
acquisition considerations common to both laser techniques will also 
be performed. 
Keywords: lasers; aerosols; particles; aerosol monitoring; emission; 
gaseous wastes; coal; fuel oils; research programs; laser spectros- 
copy; engineering. 

130061 Engineering Specialized Research Equipment: Measure- 
ment of Trace Metals. Young, T.C. (Clarkson Coll. of Technology, 
51 Main St., Potsdam, NY, 13676). Project number: ENG 79-10858. 
Contract: ENG 79-10858. Supported by: National Science Founda- 
tion, Washington, DC (USA). Div. of Engineering. Funding: NSF. 
Related energy source: CoaI(100) R and D categories: Pollutant 
measurements technology. 

This research equipment consists of an atomic absorption 
spectrophotometer. It is essential for research concerning metals in 
the aquatic environment. Examples of research requiring this equip- 
ment are the following: (1) evaluation of trace metals in lakes which 
have become acidic due to the phenomenon of acid rain; (2) exami- 
nation of trace metal content of fly ashes; (3) trace metals associated 
with drinking water and treatment of drinking water; and (4) adsorp- 
tion of inorganic phosphorus by colloidal inorganic iron and organi- 
cally-complexed iron movement and fate of heavy metals in the 
eutrophic lake ecosystems. 
Keywords: absorption spectroscopy; metals; water chemistry; trace 
amounts; lakes; acid rain; ph value; drinking water; water treatment; 
adsorption; phosphorus; iron; colloids; complexes; fly ash. 

130062 Engineering Specialized Research Equipment: Infrared 
Studies of Surface Dynamics During CO Oxidation on Pt Supported 
Catalysts. Wolf, E.E. (Univ. of Notre Dame, Notre Dame, IN). 
Project number: ENG 79-1 1459. Contract: ENG 79-11459. Supported 
by: National Science Foundation, Washington, D C  (USA). Div. of 
Engineering. Funding: NSF. 
Related energy source: oil and gas(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of this research is to study the dynamic behav- 
ior of surface adspecies during carbon monoxide oxidation on plati- 
num supported catalysts by means of an infrared-cell reactor system 
capable of unsteady state operation. Dynamic measurements of sur- 
face species coupled with bulk measurements yield more information 
than steady state experiments and can provide a better understanding 
of this reaction which is important in automobile emission control. 
Since automakers are today's largest users of platinum catalysts, an 
improvement in the understanding of this catalytic system can lead 
to the formulation of more efficient catalysts that will require less 
platinum, thus decreasing the impact of importing this precious 
metal. More efficient catalysts for automobile emission control can 
also result in fuel savings which can help to alleviate the energy 
problem. 
Keywords: automobiles; air pollution control; catalysts; carbon mon- 
oxide; oxidation; platinum; catalytic~effects; sorptive properties; in- 
frared spectra; dynamics; chemical reaction kinetics. 

130063 Ecological Study of the Terminos Lagoon (Campeche, 
Mexico) with Special Reference to Fishery Resources and the %ten- 
tial Impact of Man. Day, T.W. (Louisiana State Univ., Baton Rouge, 
LA, 70803). Project number: INT 78-20788. Contract: INT 78-20788. 
Supported by: National Science Foundation, Washington, DC 
(USA). Div. of International Programs. Funding: NSF. 
Related energy source: oil and gas(100) R and D categories: Ecologi- 
cal effects of pollutants or physical disturbances. 

The Terminos Lagoon, like many others, is a large brackish 
bay possessing extensive mangrove swamps, fresh marshes and beds 
of submerged grasses. The Lagoon and nearby Bay of Campeche 
enjoy the most extensive fishery in Mexico. Although not conclu- 
sively demonstrated, the wetlands and grassbeds undoubtedly serve 
as nurseries for this fishery. Similar areas exist in southern Louisiana 
and elsewhere but Terminos is an unusually healthy estuarine ecosys- 
.tern because its environment is still largely undisturbed and unconta- 
minated. However, petroleum exploration and production as well as 
potential upland agricultural changes may soon affect both the 
ecology and economy of the area. The overall objective of this 
project is to develop an environmental framework for documenting 
the functioning and value of natural resources of the Terminos 
Lagoon, and predicting changes which may occur due to the activi- 
ties of man. Three specific tasks are being carried out: (1) identifica- 
tion and quantification of ecological connections between Terminos 
Lagoon and the fisheries, (2) implementation of a hydrodynamic- 
ecological model of the lagoon, and (3) development of a series of 
conceptual models for the analysis of ecological and economic 
connections in the Terminos region. 

Keywords: fishing industry; mexico; fishes; population dynamics; 
water pollution; aquatic ecosystems; petroleum industry; environ- 
mental impacts. 

130064 Special Foreign Currency Award (in Egyptian Pounds) for 
Study of Electrochemical Concentration of Sulfur Dioxide in Molten 
Salts. Abdelsalam, O.E. (Cairo Univ., University Street, Cairo, 
Egypt). Project number: INT78-01472. Contract: INT78-01472. Sup- 
ported by: National Science Foundation, Washington, DC (USA). 
Div. of International Programs. Funding: NSF. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

In a collaborat~ve research program of the University of 
Missouri, Columbia, MO, and Cairo University, Cairo, Egypt, it is 
proposed to study the feasibility of an electrochemical process for 
the removal of sulfur oxides from the stack gases of power plants 
and similar sources using molten salt electrolytes. The removal is 
achieved by passing the stack gases past the cathode of an electro- 
chemical cell where the chemical and electrochemical reactions 
convert the sulfur oxides into sulfite and sulfate which migrate to the 
anode. They oxidize, releasing sulfur or sulfuric acid. An external 
power source supplies the electric energy required to drive the 
proposed reactions. The process has a great potential and may prove 
to be economically competitive with current flue gas desulfurization 
methods. However, extensive studies both on fundamental and engi- 
neering levels are required before a detailed evaluation can be 
prepared. 
Keywords: sulfur oxides; gaseous wastes; stacks; electrochemistry; 
molten salts; feasibility studies; electrochemical cells; anodes; cath- 
odes; pollution control equipment; sulfur dioxide; air pollution con- 
trol. 

130065 Dynamic Behavior and Collection of Aerosol Particles. 
Wang, C. (Syracuse Univ., Link. Hall, Syracuse, NY, 13210). Project 
number: INT78-21376. Contract: INT78-21376. Supported by: Nation- 
al Science Foundation, Washington, D C  (USA). Div. of Internation- 
al Programs. Funding: NSF. 
Related energy source: Coal(5O); oil and gas(5O) R and D categories: 
Ecological effects of pollutants or physical disturbances. 

This award will support Professor Chiu-sen Wang of Syra- 
cuse University for a period of two years in a program of coopera- 
tive research in chemical engineering with Professor Hitoshi Emi of 
Kanazawa University in Japan. The investigators will make use of 
complementary skills in studying the behavior of aerosol particles. 
The research will be conducted in four areas: collection mechanisms 
of fibrous air filters, high-tempe;ature gas-particle separation, behav- 
ior of hygroscopic aerosols, and inhaled particles. Advances in these 
areas will have practical applications in the conservation of the 
atmospheric environment as well as the production of clean energy. 
Keywords: air pollution; aerosols; monitoring; air filters; perform- 
ance; vapor separators; adsorption. 

130066 Experimental Investigation of Aerosol Formation' in the 
Atmosphere and Aerosol Acoustic Agglomeration. Shaw, D.T. (State 
Univ. of New York, 3435 Main St., Buffalo, NY, 14214). Project 
number: INT 78-18657. Contract: INT 78-18657. Supported by: Na- 
tional Science Foundation, Washington, D C  (USA). Div. of Interna- 
tional Programs. Funding: NSF. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The research focuses, first, on heteromolecular nucleation 
processes on gaseous ions in the atmosphere. This will include the 
identification of reaction pathways and the determination of the rates 
of cluster and particle formation. The second focus is on acoustic 
agglomeration. Here, the research will attempt to measure the parti- 
cle size of pool-fire sodium oxide aerosols and the effects of various 
acoustic fields on depleting these particles. This project is a joint 
U.S.-French effort under the auspices of the cooperative program 
between NSF and the National Center for Scientific Research. The 
U.S. team is responsible primarily for the atmospheric related stud- 
ies, whereas the French team (University of Paris) will concentrate 
on acoustic agglomeration. 
Keywords: condensation nuclei; nuclear explosions; nuclear power 
plants; environmental impacts; sodium oxides; particle size; agglom- 
eration; nucleation; aerosols; sound waves; radionuclide migration; 
gaseous wastes; radioactive materials; fission products; radioactive 
aerosols. 

130067 Sources, 'Transformation, and Cbemical Nature of Atmos- 
pheric Pollutants. Gordon, G.E. (Univ. of Maryland, College Park, 
MD). Project number: PFR 750266-74906. Contract: PFR 750266- 
7A06. Supported by: National Science Foundation, Washington, DC 
(USA). Div. of Problem Focused Research. Funding: NSF. 
Related energy source: Coal(50); oil and gas(25); nuclear fission(25) R 
and D categories: Pollutant characterization and analysis. 

This is a continuation of work under Grant ENV75-02667- 
A05 on the trace elements in size-graded particulates emitted by 
power plants, refuse and sludge incinerators, automotive traffic, 
airports, copper smelters, steel mills, and cement plants. The objec- 
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tive is to identify the sources of toxic elements in the atmosphere and 
to  measure the relative contributions of natural and individual man- 
made sources to the particulates of urban atmospheres. This grant 
extends the study to a more complete characterization of copper 
smelters, a cement plant, and a steel mill, and to the aircraft samplihg 
of two or three other non-ferrous smelters (zinc, lead, or nickel). 
This extension will add size-graded particulate analyses of the 
copper smelter plumes (and of the other smelters), expand the list of 
elements to be measured, determine solubilities of toxic elements in 
the particulates, and provide analyses of in-plant materials to deter- 
mine the role of fractionation processes governing the composition 
of the stack emissions. The resulting expanded data base will be used 
to  refine the existing model for estimating source contributions to 
urban air particulates. 
Keywords: air pollution; stationary pollutant sources; mobile pollut- 
ant sources; trace amounts; elements; aerosols; particle size; copper; 
foundries; cements; steels; aerial monitoring; zinc; lead; nickel; 
plumes; chemical properties; chemical composition; gaseous wastes. 

130068 SO2 Oxidation Rate on Well-Characterized Surfaces: a 
Laboratory Study. Moll11rr1, V.A. (State Univ. of New York, 1400 
Washington Ave., Albany, NY, 12222). Project number: PFR 76- 
81817 A01. Contract: PFR 76-81817 A01. Supported by: National 
Science Foundation, Washington, D C  (USA). Div. of Problem 
Focused Research. Funding: NSF. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Physical/chemical mechanisms of pollutant interactions. 

The firit phase of the research will involve the study of 
oxidation rates of SO2 on two well-characterized surfaces that can 
serve as paradigms for the wide range of surface types on typical 
stack particles. These surfaces are polycrystalline V205 (representing 
the metal oxides) and carbon on pyrolytic graphite (representing 
carbonaceous particles). Oxidation of V205 is hypothesized to occur 
in two stages: oxygen adsorption at reduced vanadium sites, and then 
oxidation of SO2 by an Elev-Rideal Mechanism. Oxidation on 
carbon surfaces is hypothesized to occur in two similar phases. The 
objectives are to determine whether the proposed reaction schemes 
are valid and to deduce the rate-controlling step. Methods of analysis 
include mass spectrometry, molecular beam and auger spectroscopy. 
The second phase of the research will involve the study of sulfate 
concentration from in-stack coal and oil flyash samples. Measure- 
ments will be made of total sulfate per unit weight, surface vanadium 
content, and surface areas per unit weight for each type of ash. 
Determinations will be made of the degree to which sulfate concen- 
tration from SO2 oxidation is related to the total surface area and to 
the vanadium concentration of the ash. These studies will elucidate 
the relative importance of vanadium and the carbonaceous surfaces 
of flyash as oxidizing agents for S02. Analysis will include use of 
BaC12 precipitating agent, ion liquid chromatography, BET surface 
analysis, and electron microscopy and energy dispersive x-ray mi- 
croanalysis. 
Keywords: sulfur dioxide; surfaces; oxidation; stacks; particles; poly- 
crystals; carbon; vanadium oxides; mass spectroscopy; sulfates; coal; 
petroleum; fly ash; oxidizers; liquid column chromatography; elec- 
tron microscopy; x-ray diffraction; chemical reaction yield. 

130069 Field Studies of Biologically Produced Atmospheric Suflur 
Compounds. Bandy, A.R. (Drexel Univ., 32nd and Chestnut St., 
Philadelphia, PA, 19104). Project number: PFR76-80322 A02. Con- 
tract: PFR76-80322 AO2. Supported by: National Science Founda- 
tion, Washington, D C  (USA). Div. of Adyanced Environmental 
Research and Technology. Funding: NSF. 
Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Environmental transport and conversion of pollutants. 

Worldwide emissions of volatile sulfur compounds of biogen- 
ic origin are commonly believed to exceed'the total flux of sulfur 
dioxide released to the atmosphere as a result of human activities. 
Unlike the anthropogenic sources, which emit mostly sulfur dioxide, 
the biogenic sources are believed to contribute hydrogen sulfide, 
dimethyl sulfide, and minor amounts of other sulfur compounds. 
Like sulfur dioxide, the latter sulfur carriers seem likely to oxidize in 
the air to form sulfuric acid or some other particulate sulfate. These 
sulfate forms are believed to be hazardous to human health. This 
project addresses the question whether the biogenic emissions be- 
lieved to be dominant on the global scale are also significant for the 
production of airborne sulfate particulates in regions impacted by 
anthropogenic sources of sulfur dioxide like coal- or oil-burning 
plants. The research will be done by gas-chromatographic analysis 
of estuarine waters and the overlaying air in a pristine area (Wallops 
Island, Virginia). Samples will be analyzed for hydrogen sulfide, 
sulfur dioxide, methyl mercaptan, dimethyl suflide, carbon disulfide, 
and carbonyl sulfide. Meteorological observations will be made as 
iids to the identification of sources. Surface emission rates will be 
estimated by model calculations based on' wind velocities and air 
analyses at different elevations. 
Keywords: air pollution; sulfur compounds; atmospheric chemistry; 
sulfates; sulfur dioxide. 
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140000 Advanced Low Emissions Combustion. Petrash, D.A. 
(NASA, Lewis Research Center, 21000 Brookpark Rd., Cleveland, 
OH, 44135). Project number: 511-55-02. Supported by: National 
Aeronautics and Space Administration, Washington, D C  (USA). 
Office for Aeronautic and Space Technology. Funding: NASA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objective is to investigate and establish the technology to 
reduce exhaust emissions from gas turbine engines to environmental- 
ly acceptable levels over the entire subsonic flight regime while 
being consistent with the requirements for improved durability, 
performance and fuel flexibility and with minimum adverse effects 
on weight and complexity. Emissions will be reduced by applying 
the lean-burning, premixed, prevaporized combustion technique. 
Benefits in addition to low emission include increased combustor 
liner life and increased turbine durability due to more uniform 
burning zones and burning at lower primary zone equivalence ratios; 
and improved combustor altitude relight capability through the use 
of combustor variable geometry. Several configurations of three 
combustor concepts will be designed and fabricated. Screening tests 
will be conducted in full scale sector or full annular combustor rigs 
over a range of conditions typical of the operation of advanced 
aircraft engines. 
Keywords: gas turbine engines; exhaust gases; air pollution abate- 
ment; aviation fuels. 

140001 Propulsion Pollution Reduction Research Combustor and 
Augmentation Systems Research. Petrash, D.A. (NASA, Lewis Re- 
search Center, 21000 Brookpark Rd., Cleveland, OH, 44135). Project 
number: 505-03-22, 505-04-32. Supported by: National Aeropautics 
and Space Administration, Washington, D C  (USA). Office for Aero- 
nautic and Space Technology. Funding: NASA; DOD. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objectives of the programs conducted under these 
RTOP's are to develop, evaluate, and demonstrate technology that 
will significantly reduce gas turbine engine emissions without ad- 
versely affecting efficiency, operating range, durability, and tem- 
perature distribution, and that will meet future environmental re- 
quirements. The activities include both basic and applied emissions 
research and technology for advanced low emissions combustors. 
Fundamental combustion studies will be conducted in flame-tube 
type facilities to gain a better understanding of pollutant formation. 
Complementary analytical modeling activities will be explored to 
develop analytical models of the fundamental combustion process 
and the factors affecting pollutant formation. Investigations in com- 
bustor segment, sector, and full-scale facilities will be aimed'at 
providing the technology data base for the design of future advanced 
low emission combustor concepts. As appropriate, studies will be 
undertaken to evaluate and verify the adaption of this emission 
reduction technology to.modern aircraft engine in sector and full- 
scale facilities and in engine tests. 
Keywords: gas turbine engines; exhaust gases; efficiency; air pollu- 
tion; design; aircraft. 

140002 Fuels Research. Grobman, J. (NASA Lewis Research 
Center, 21000 Brookpark Rd., Cleveland, OH, 44135). Project 
number: 505-04-52. Supported by: National Aeronautics and Space 
Administration, Washington, D C  (USA). Office for Aeronautic and 
Space Technology. Funding: NASA. 
Related energy source: Coal(50); oil shale(50) R and D categories: 
Environmental transport and conversion of polluiants. 

The potential properties of future aviation turbine fuels de- 
rived from nonpetroleum sources such as oil-shale and coal will be 
determined by synthesis and characterization techniques. The effects 
of these fuels, as well as petroleum based fuels synthesized to 
broader specifications than currently required, on the performance 
and durability jet engine components and materials will be deter- 
mined. Sufficient quantities of these fuels must be procured and/or 
simulated by blending of petroleum based fuels and will be used to 
conduct research tests required to evolve the technology that may 
be needed to use these fuels in current and future jet aircraft engines. 
A joint program has been developed with the AFAPL and Lewis to 
in~plement an overall integrated effort to best utilize the technical 
capabilities of the AFAPL and Lewis to conduct the various activi- 
ties necessary in conducting this program. Cooperative efforts on 
contract funding and management, and in-house test activities are 
currently underway and will be used throughout the planned life of 
this program. Overall coordination with other government agencies 
such as the USN, DOE, and EPA and with industry will also be 
maintained in order to provide proper direction and scope to the 
program as it develops and proceeds. 
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Keywords: jet engine fuels; aviation fuels; aircraft; synthetic fuels; 
combustors. 

140003 Broad Specification Fuels Technology. Grobman, J. 
(NASA, Lewis Research Center, 21000 Brookpark Rd., Cleveland, 
OH, 44135). Project number: 511-59-02. Contract: NAS3-22063. Sup- 
ported by: National Aeronautics and Space Administration, Wash- 
ington, D C  (USA). Office for Aeronautic and Space Technology. 
Funding: NASA. 
Related energy source: oil and gas(100) R and D categories: Environ- 
mental transport and conversion of pollutants. 

The objectives of this effort are to evolve and demonstrate 
the technology required to utilize broad specification fuels in current 
and next generation commercial jet aircraft. The intention of this 
project is to extend the current R and T base Fuels Research 
Program to an integrated component investigation resulting in 
engine verification tests. The engines to be selected will be suitable 
and available advanced high-bypass ratio turbofan engines and will 
preferably incorporate the latest E(3) and Clean Combustor technol- 
ogy. The effort will be conducted through multiphase contracts 
using two parallel contractors throughout the length of the project. 
The technical conduct of this project effort will be similar to the 
multiphase approach used in the NASA Experimental Clean Com- 
bustor Program. The multiphase contract effort will consist of three 
consecutive phases which will: (1) systematically screen out the 
more promising combustor and fuel system concepts for using broad 
specification fuels; (2) evolve these concepts into component hard- 
ware which is compatible with an existing engine; and (3) conduct 
actual verification tests to document engine performance and dura- 
bility. 
Keywords. jet engine fuels; aircraft; engines; combustors. 

140004 Energy Related Remote and In-Situ Instrument Develop 
ment. Mugler, J.P. Jr. (NASA Langley Research Center, Hampton, 
VA, 23665). Project number: EPA-IAG-DG-E771-EU. Supported 
by: National Aeronautics and Space Administration, Washington, 
D C  (USA). Funding: EPA, NASA. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective of this project is to develop and apply ad- 
vanced electro-optical techniques to the measurement and character- 
ization of powerplant and other source emuents. The tasks are as 
follows: Task I, Raman Lidar - evaluate Raman lidar for remote 
measurement of the concentration of SO2 and NO at a powerplant 
stack exit; Task 2, Plume Dispersion Studies - apply aerosol scatter- 
ing lidar techniques to the study of plume dispersion; Task 3, IR 
DIAL - develop and apply the tunable ir differential absorption lidar 
(DIAL) technique to the remote measurement of molecular plume 
emuents; Task 4, Laser Heterodyne Detector - evaluate the use of 
the laser heterodyne detector technique as a means to increase the 
sensitivity of long path continuous wave absorption measurements 
using diffuse reflectors; Task 5, HCI Monitor - develop and deliver 
to EPA an improved in situ HCl chemiluminescent monitor (the 
monitor will be evaluated at concentrations as low as 5 ppB HCI in 
ambient and polluted air; and Task 6, W DIAL - evaluate the uv 
differential absorption lidar (DIAL) technique for remote measure- 
ments of the concentration of S02 ,03 ,  and aerosols at a powerplant 
stack exit and within the stack plume. All FY 79 tasks have been 
completed with results submitted to EPA. 
Keywords: fossil-fuel power plants; sulfur dioxide; nitrogen oxides; 
hydrochloric acid; monitoring; aerosols; plumes; lasers; environmen- 
tal transport; measuring instruments; flue gas; air pollution control; 
air pollution monitors; research programs. 

TENNESSEE VALLEY AUTHORITY 

150000 Regional Atmospheric Transport of Coal-Fired Power 
Plant Emissions. Crawford, T.L. (TVA, Air Quality Research Sec- 
tion, E and D Building, Muscle Shoals, AL, 35660). Project number: 
80BDL. Supported by: E.lvironmental Protection Agency, Washing- 
ton, DC (USA). Office of Energy, Minerals and Industry. Funding: 
EPA-$80,000; TVA-$40,000. 
Related energy source: Coal(100) R and D categories: Environmental 
transport and conversion of pollutants. 

The objective is to develop a quantitative regional model to 
describe the transport and transformation of the SO2-sulfate complex 
in the Tennessee Valley region. This model will be useful in deter- 
mining the relative importance of TVA emissions as compared with 
other upwind sources of emissions. Measurements of the SO2-sulfate 
complex and other pollutants are all made using an instrumented 
aircraft at various locations and altitudes in the region of interest. 
Data collected at various meteorological stations are used to study 
air-parcel trajectories. Intensive field studies will be conducted 
under various meteorological regimes. Additional small field studies 
will be conducted at steam plants with different boiler configurations 

to determine what effect boiler cohguration has on the primary. 
emission of sulfate. Data obtained will help in understanding trans- 
port, diffusion, and chemical transformation of species of interest. 
Correlations with the meteorological data will explain relative im- 
portance of temperature inversions, wind velocity, climatic regime, 
and precipitation. A quantitative model will be the final product. 
Additional model verification and upgrading will be performed. 
Keywords: fossil-fuel power plants; environmental effects; air pollu- 
tion; environmental transport; sulfur dioxide; sulfates; tennessee 
valley authority; diffusion; mathematical models; chemical reactions. 

150001 Field and FilteredAJnNtered Exposure Chamber Studies 
of Effects of Coal-Fired Power Plant Emissions on Crop and Forest 
Species of Economic Importance in the Southeastern United States 
(Task 1). Noggle, J.C. P A ,  Air Quality Research Section, E and 
D Building, Muscle Shoals, AL, 35660). Project number: 8OBDO. 
Supported by: Environmental Protection Agency, Washington, D C  
(USA). Office of Energy, 'Minerals and Industry. Funding: EPA- 
$150,000; TVA-$45,00Q. 
Related energy source:' Coal(100) R and D categories: Environmental 
effects assessment. 

The objective is to identify and quantify the impact of coal- 
fired power plant emissions on crop species of economic importance 
to the southeastern United States. The approach is to determine the 
impact on yield and crop appearance through the use of field 
(polluted) air exclusion system and charcoal-filtered air greenhouses. 
The air exclusion plots will be established to enable isolation of the 
effects caused by exposure to SO2 from the power plant from those 
caused by ambient levels of ozone and to determine whether S02/ 
0 3  synergistic effects occur in the ambient environment. Relation- 
ship between crop appearance and yield will be determined. Rela- 
tionhip between exposure dose and yield will be determined. Effects 
of other environmental parameters on modifying plant response to 
SO2 and 0 3  will be determined. 
Keywords: fossil-fuel power plants; environmental effects; crops; 
sulfur dioxide; ozone; yields; synergism; dose-response relationships; 
terrestrial ecosystems; exposure chambers; air pollution; biological 
effects. 

150002 Determine Dose-Response Kinetics for Effects of Atmos- 
pheric Emissions from Coal-Fired Power Plants on Soybeans and 
Other Crop and Forest Species of Economic Importance in the South- 
eastern United States (Task 2). Noggle, J.C. (TVA, Air Quality 
Research Section, E and D Building, Muscle Shoals, AL, 35660). 
Project number: 80BDO. Supported by: Environmental Protection 
Agency, Wash~ngton, D C  (USA). Office of Energy, Minerals and 
Industry. Funding: EPA-$45,000; TVA-$45,000. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The objective is to determine the individual and combined 
effects on vegetation of SO2, NO2, and 0 3  exposures at concentra- 
tions, dosage rates, and environmental conditions typically occurring 
during surface exposures in the vicinity of large coal-fired power 
plants. By using a fumigation chamber within a growth chamber and 
a pollutant injection system capable of duplicating actual field fumi- 
gations, crop species will be exposed to power plant emissions and 
other atmospheric pollutants to determine their effects on field and 
plant sensitivity. The relationship between pollution dose, foliar 
injury, and yield for stage of growth of crops most sensitive to 
atmospheric pollutants will be determined for the ambient environ- 
ment. 
Keywords: dose-response relationships; air pollution; fossil-fuel 
power plants; sulfur dioxide; nitrogen dioxide; ozone; plant growth; 
plants, environmental effects; crops; biological effects; soybeans; 
glycine hispida. 

150003 Characterize and Quantify the Transfer, Rate, and Effects 
of SOX, NOS and Acid Precipitation in Terrestrial Ecosystem Repre- 
sentative of the T e ~ e s s e e  Valley Region (Task 3). Kelly, J.M. (TVA, 
Oak Ridge National Laboratory, Oak Ridge, TN, ,37830). Project 
number: 80BDO. Supported by: Environmental Protection Agency, 
Washington, DC (USA). Office of Energy, Minerals and industry. 
Funding: EPA-$184,000; TVA-$30,000. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Ecological effects of pollutants or physical distur- 
bances. 

The objective is to characterize and quantify the transfer, 
fate, and effects of SOX, NOx, and acid precipitation on terrestrial 
ecosystems representative of the Tennessee Valley region. The ap- 
proach is to establish, instrument, and calibrate a series of forested 
watersheds to evaluate atmospheric inputs of SOX and NOx. An acid 
rain simulator will be used to evaluate plant and soil response to 

! recipitation pH. A compartmental mass balance will be developed 
or selected elements in several biotic and abiotic compartments. 

This information will be used to evaluate atmospheric input in 
relation to system alteration and response. 
Keywords: sulfur oxidei; nitrogen oxides; acid rain; terrestrial ecosys- 
tems; environmental transport; ecological concentration. 



150004 Evaluate the Beneficial Effects of SO2 and Other Pollut- 
ants Emitted from Steam Plants on Crops and Forest Species, Particu- 
larly Soybeans and Pines flask 4). Noggle, J.C. (TVA, Air Quality 
Research Section, E and D Building, Muscle Shoals, AL, 35660). 
Prnjert nllmbr: RnRnC) S ~ ~ p p n r t d  hy: Environmentnl Prntectinn 
Agency, Washington, DC: (I.JSA). Ofice of Energy, Minerals and 
Industry. Funding: EPA-$44,000. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to assess the contribution of sulfur and other 
plant nutrients to the terrestrial ecosystem from the atmosphere. 
Sulfur and other plant nutrients in rainfall and dry particulates are 
collected and analyzed. Crop species are grown in contah~ers of low- 
sulfur soil that has been labeled with radioactive sulfur. These crops 
are grown near coal-fired power plants and remote to sources of 
SO2 to allow the measurement of the contribution of atmospheric 
SO2 to the sulfur budget of the soil. Samples of native soil are 
collected on different radials from coal-fired power plants and the 
sulfur content is compared with samples collected from areas remote 
to the power plants. Results will be used to estimate the amount of 
sulfur contributed by coal-fired power plants to meet the sulfur 
requirements of vegetation. The consequences of a possible sulfur 
deficiency occurring if this source of sulfur is eliminated can be 
evaluated. 
Keywords: soybeans; pines; sulfur dioxide; terrestrial ecosystems; 
fossil-fuel power plants; nutrients; environmental transport; air pollu- 
tion; plants; nitrogen; sulfur; environmental effects. 

150005 Remote Sensing of SO2 Effects on Vegetation. Sapp, C.D. 
(TVA, Mapping Services Branch, 216 Haney Building, Chattanooga, 
TN, 37401). Project number: 80BDJ. Supported by: Environmental 
Protection Agency, Washington, DC (USA). Office of Energy, 
Minerals and Industry. Funding: EPA-$85,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to develop and refine remote sensing tech- 
niques for monitoring and evaluating the effects of SO2 emissions 
from coal-fired power plants on terrestrial vegetation. The approach 
is to compare ground-truth data of vegetation (primarily soybeans 
and pines) affected by SO2 and color, color-infrared, and multi- 
spectral imagery obtained by conventioanl aircraft. If these methods 
prove satisfactory, then the feasibility of satellite imagery for effects 
monitoring will be evaluated. The results are expected to demon- 
strate the usefulness of remote sensing methods for routine surveil- 
lance of effects on large areas. This would permit permanent, quanti- 
tative documentation of the extent and severity of effects for eco- 
nomic assessment and determination of trends. 
Keywords: sulfur dioxide; monitoring; fossil-fuel power plants; 
chemical effluents; plants; remote sensing; biological effects; environ- 
mental effects; soybeans; pines. 

150006 NOx Technology. Kee, B.F. (TVA, 1120 Chestnut Street 
Tower 11, Chattanooga, TN, 37401). Project number: 942-15-630.01. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Div. of Energy Demonstrations and Technology. Funding: TVA- 
22S.(KK1. - - - , - - - 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives of the programs are to ensure that adequate 
data from TVA's power plants are available, that TVA is informed 
on the state-of-the-art of NOx removal or control, that NOx removal 
or control projects are well defined, and that implementation of 
project plans is adequate. The approach consists of: reviewing and 
commenting on advanced concepts associated with NOx removal or 
control; assisting in developing and reviewing project plans for 

. EPRI programs related to NOx removal or control; and testing at 
TVA's power plants, where data are not available, to determine 
NOx emissions. The scope of this program consists of obtaining NOx 
emission data; reviewing and visiting advanced NOx removal or 
control systems; and reviewing, developing, 'and commenting on 
proposals. Work is in progress reviewing and commenting on ad- 
vanced NOx removal or control systems. 
Keywords: fossil-fuel power plants; air pollution control; nitrogen 
oxides; removal; control; gaseous wastes. 

150007 Particulate Technology. Huang, C.M.; Frank, R.L. (TVA, 
1170 Chestnut Street Tower 11, Chattanooga, TN; 37401). Project 
number: 942-15-660.09. Supported by: Tennessee Valley Authority, 
Chattanooga (USA). Funding: TVA-$40,000. 
Related energy source: Coal(100) R aod D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives of the project are to summarize and evaluate 
data pertaining to particulate emissions from fossil-fired power 
plants, to review advanced concepts in the 'area of particulate 
emission control, and to develop and coordinate'iese&ch to improve 
collection efficiencies and to reduce the environmental impact of 
particulate emissions. The scope of the program includes summariz- 
ing and evaluating data, reviewing concepts, and developing test 

programs for improving the techniques of particulate control. Funds 
are not provided for an extensive experimental rogram. R Keywords: particles; technology assessment; ue gas; air pollution 
control; fossil-fuel power plants; fly ash; pollution control equip- 
ment. 

150008 Lime/Limestone Advanced Concepts--TVA1s 1-MW Pilot 
Plant (Colbert) for EPA. Hollinden, G.A.; Robards, R.F. (TVA, 
1130 Chestnut Street Tower 11, Chattanooga, TN, 37401). Supported 
by: Environmental Protection Agency, Washington, D C  (USA). 
Funding: TVA; EPA. 

- 

Related energy source: Cod(100) R and D categories: &ological 
effects of polLtants or physical disturbances. 

The major objectives of the project are to: develop reliable 
closed-loop mist eliminator systems for IimeAimestone processes 
now in operation or planned in the near future; and, to the extent 
possible, develop less costly advanced high velocity scrubbers. A 
study to determine the factors adversely affecting the mechanical 
and process reliability of mist eliminators in IimeAimestone scrub- 
bing 'systems will be undertaken to define and evaluate advanced 
high velocity scrubbers. The scope of the project will be to test as 
many different alternative designs and operating modes as possible 
within the budget allocation. All non-TVA monies to carry out this 
project will be EPA pass-through funds. Operation of the mist 
eliminator in the vertical and evaluation of an advanced high veloc- 
ity scrubber have been completed. 
Keywords: lime-limestone wet scrubbing processes; fossil-fuel power 
plants; closed-cycle systems; mist extractors; performance testing; 
scrubbers; reliability; design; flue gas. 

150009 Trace Element and Radionuclide Study. Flora, H.B. 11. 
(TVA, 1140 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: TVA-$5,000. 
Related encrgy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The Water Research Program has an Effluent Control Sub- 
program which has among others an objective to evaluate the 
chemical composition of various effluent discharges from a fossil- 
fired power plant. The primary objective of this project is to 
summarize and evaluate data pertaining to concentrations of trace 
elements and radionuclides associated with coal-fired power plants, 
to improve our knowledge of potential environmental hazards of 
trace elements, and to review and comment on trace element studies 
being conducted by other organizations. The scope of the program 
includes summarizing and evaluating data obtained in the TVA 
program, reviewing concepts, and developing an experimental pro- 
gram to provide necessary additional data. Funds for an extensive 
experimental program are provided under another project and not 
under this project. 
Keywords: fossil-fuel power plants; elements; trace amounts; chemi- 
cal effluents; particles; radioactive effluents. .. f 

150010 Beneficial .Uses of Waste Heat: General. Snipes, R.L.; 
Goss, L.B. (TVA, 1060 Chestnut Street Tower, Chattanooga, 'I'N, 
37401). Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Div. of Energy Demonstrations and Technology. Funding: 
TVA-$40,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

. The Waste Heat Utilization Project which has, among others, 
an objective to develop, through research and demonstration, sys- 
tems which beneficially use reject heat from electric generating 
facilities. The primary objective of this project is to develop and 
coordinate an overall TVA waste heat utilization program. A second 
objective of this project is to coordinate the waste heat utilization 
projects under the National Energy Demonstration Program. These 
projects include a review and evaluation of research programs on 
beneficial uses of heated water discharges from power plants. These 
projects will also involve the outlining and coordinating of the 

' 

overall TVA waste heat utilization plan incorporating the proposed 
National Energy Demonstration waste heat projects. 
Keywords: waste heat utilization; research programs; demonstration 
programs; co-generation; thermal power plants; tennessee valley 
authority; thermal effluents. 

150011 Membrane Processes for Refurbishing Power Plant Water 
Supply. Flora, H.B. 11; Boroughs, R.D. (TVA, 1140 Chestnut Street 
Tower 11, Chattanooga, TN, 37401). Supported by: Tennessee Valley 
Authority, Chattanooga (USA). Funding: TVA-$10,000. 
Related energy source: Coal(50); nuclear fission(25); nuclear 
fusion(25) R and D categories: Ecological effects of pollutants or 
physical disturbances. 

The Water Research Program has an Effluent Control Sub- 
prog;am which includes in its objectives the assessment of technol- 
ogy for effluent control. The objective of this project is to determine 
whether one or more membrane proceses could be beneficially 
utilized for refurbishing TVA power plant discharge waters. The 
project's scope will cover review of available information, a study to 
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evaluate the use of membrane processes for refurbishing TVA power 
plant discharge -waters to make them acceptable for reuse, basic 
studies, and evaluation if a test facility is desirable. 
Keywords: power plants, thermal effluents; waste heat; control; 
screens; intake structures; cooling systems; water pollution abate- 
ment; thermal pollution; membranes. 

150012 Fly Ash Characterization and Disposal for EPA. Flora, 
H.B. 11. (TVA, 1140 Chestnut Street Tower 11, Chattanooga, TN, 
37401). Project number: 017-15-4009. Contract: TV-4196A. Supported 
by: Electric Power Research Inst., Palo Alto, CA (USA). Funding: 
TVA; EPA-$155,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The Water Research Program has an Emuent Control Sub- 
program which has among others, an objective to investigate ashes 
and their effluents. The objectives of this project are to characterize 
ashes and their waste emuents, examine fly ash handling systems and 
problems associated with ash handling, and determine promising 
cost-effective systems to reduce disposal problems. The scope of this 
project includes summarizing available information on ashes and 
effluents, wet and dry handling system, and disposal and utilization 
of fly ash; characterizing ashes and effluents of several TVA plants; 
evaluation of handling-systems; and determination of promising 
handling systems. Mon~es to carry out this project will be EPA pass- - - 
through-fulids. 
Keywords: fly ash; waste management; fossil-fuel power plants; waste 
disposal; waste product utilization; materials handling; coal. 

150013 Widows Creek Unit 8--Limestone Wet Scrubber. Wells, 
W.L. (TVA, 1140 Chestnut Street Tower 11, Chattanooga, TN, 
37401). Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA-$100,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The main objective of this project is to install a full-scale 
research and demonstration limestone wet scrubber on the 550-MW 
Widows Creek Steam Plant unit 8 for the purpose of removing both 
fly ash and SO2 from the stack gases. Also, another objective is to 
make an engineering and environmental evaluation of the system 
after the system is installed and operational. The scope of the project 
is to design, construct, operate, and evaluate a full-scale SO2 scrub- 
ber on the 550-MW unit 8 at Widows Creek Steam Plant. Evalua- 
tions concerned with the process chemistry, process optimization, 
engineering assessment, water quality effects, and air quality effects 
will be conducted. All major construction and design associated 
with the project is basically complete. Startup is underway and a 
tentative commerical date is December 31, 1977. 
Keywords: fossil-fuel power plants; lime-limestone wet scrubbing 
processes; demonstration programs; fly ash; sulfur dioxide; flue gas; 
technology assessment; environmental impacts; evaluation; removal. 

150014 SOX Technology. Wells, W.L.; Hollinden G.A. (TVA, 
1170 Chestnut Street Tower, Chattanooga, TN, 37401). Supported 
by: Tennessee Valley Authority, Chattanooga (USA). Div. of 
Energy Demonstrations and Technology. Funding: TVA-$40,000. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives of the program are to ensure that TVA is 
informed on the state-of-the-art of SOX removal, that SOX removal 
projects are well defined, and that implementation of project plans is 
adequate. Work is in progress reviewing and commenting on ad- 
vanced SOX removal, and assisting in developing and reviewing 
project plans for EPRI projects related to SOX removal. The scope 
of the program consists of reviewing and visiting advanced SOX 
removal systems and reviewing, developing, and commenting on 
proposals. Funds are not provided for an extensive experimental 
program. 
Keywords: sulfur oxides; control; removal; air pollution control; 
fossil-fuel power plants. 

150015 Characterization of Effluents from Caol-Fired Utility Boil- 
ers for EPA--Assessment of Gaseous Emissions kom Different Boilers 
Task. Zielke, R.L. (TVA, 1140 Chestnut Street Tower 11, Chatta- 
nooga, TN, 37401). Project number: 017-15-4008.6. Contract: TV- . 
41967A. Supported by: Environmental Protection Agency, Washing- 
ton, D C  (IJSA). Funding: TVA; EPA-$300,000. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The Air Research Program has a Trace Elements and Haz- 
ardous Emissions Technology and Particulate Technology Subpro- 
gram which has as its objectives the task to identify the physical and 
chemical characteristics of combustion products leaving the stack of 
a coal-fired utility boiler, to relate the formation of combustion 
products to boiler operations, and to determine the effect of a highly 
efficient electrostatic precipitator and/or a limestone scrubber on the 
control of gaseous emissions. The scope of the tasks includes sam- 
pling the emissions from different boilers equipped with electrostatic 
precipitators or limestone scrubber and correlating the fly ash parti- 

cle size, particle geometry, and chemical properties of the particu- 
lates and vapor phase trace elements to boiler operation. A sampling 
program has been conducted at Colbert and Kingston. Final testing 
at Widows Creek will be completed during the summer of 1978. 
Keywords: fossil-fuel power plants; flue gas; coal; combustion prod- 
ucts; electrostatic precipitators; scrubbers; sampling; fly ash; particle 
size; chemical properties; trace amounts; quantitative chemical analy- 
sis; boilers; air pollution control. 

150016 Advanced Waste Heat Control for EPA. Flora, H.B. 11. 
(TVA, 1140 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Project number: 017-15-4010. Contract: TV-41967A. Supported by: 
Environmental Protection Agency, Washington, DC (USA). Fund- 
ing: TVA; EPA. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant characterization and analysis. 

The Water Research Program has an Emuent Control Sub- 
program and a Thermal Control Subprogram which have, among 
others, objectives to evaluate technologies to reduce thermal dis- 
charges and chemical effluents from power plants. The primary 
objectives of this project are to investigate and evaluate mechanisms 
for the reduction of intake structure effects at power plants, and to 
investigate the application of membrane technology for the trent- 
ment of emuents from n power plant. The scopc of this projcct 
includes: (1) laboratory test on an intake system to redllce the 
entrainment of larval fish; (2) field test of a prototype wet/dry 
cooling tower system; and (3) laboratory test on various membrane 
technologies for their application to power plant emuents. 
Keywords. power plants; thermal emuents; intake structures; cooling 
towers; design; fishes; entrainment; screens; waste heat; control; 
water pollution abatement. 

150017 Fine Mesh Screening Alternatives for Power Plant In- 
takes. Tomljanovich, D.A. (TVA, Forestry Building, Ridgeway 
Road, Norris, TN, 37828). Contract: EPA-IAG-D8-E-721;TV- 
41967A. Supported by: Tennessee Valley Authority, Norris (USA). 
Funding: EPA-$60,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The objectives of this study are: (1) to determine the feasibil- 
ity of using fine-mesh intake screening to reduce entrainment of 
ichthyoplankton; (2) to determine the optimal combination of mesh 
size, intake velocity and duration of exposure for a system to screen 
ichthyoplankton and obtain survival of same; and (3) to incorporate 
findings in the design of best available technology intake systems for 
steam-electric power plants. The approach is to (1) test flume studies 
to elucidate effects of fish size, mesh size (opening), velocity and 
duration of exposure on entrainment or impingement of ichthyo- 
plankton; and (2) determine entrainment percentage and mortality of 
impinged fish under test conditions. 
Keywords: thermal power plants; cooling systems; intake structures; 
impingement; screens; fishes; entrainment; design; appropriate tech- 
nology; size; velocity; mortality. 

150018 Ecological Recovery after Reclamation of Toxic Spoils 
Left by Coal Surface Mining. Zarger, T.G. (TVA, Division of Land 
and Forest Resources, Norris, TN, 37828). Project number: EPA ID 
No. 80 BDQ. Supported by: Environmental Protection Agency, 
Cincinnati, OH (USA). Industrial Environmental Research Lab. 
Funding: EPA-$67,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

A program is reported designed to determine the rate of 
recovery of a damaged ecosystem in response to intensive remedial 
treatment of a problem surface mine. The project involves a water- 
shed in which approximately 162 hectares of forested land were 
disturbed by coal surface mining between 1970 and 1972. Unsuccess- 
ful reclamation efforts by the mine operator resulted in adverse 
environmental impacts within a 28-square kilometer watershed that 
includes a city water supply reservoir. The objectives will be accom- 
plished by applying intensive remedial land treatments (TVA funds) 
and measuring the degree of recovery of the affected terrestrial and 
aquatic ecosystems to evaluate the effectiveness of the treatments. 
Data collected during the period of mining and early reclamation 
efforts will serve as baseline information. Monitoring (soil, vegeta- 
tion, stream ecology) is being conducted through treatment period 
and will be continued thereafter on a more limited basis as long as 
significant recovery is noted. Results should provide new and signifi- 
cant information in the evaluation and correction of problems associ- 
ated with future mining of a coal seam found extensively in east 
Tennessee. 
Keywords: coal mines; surface mining; ecosystems; land reclamation; 
evaluation; contamination; environmental effects. 

150019 Response of Freshwater Systems to Electric Power Pro- 
duction. Isom, B.G.; Murray, S.A.; Tennessen, K.J.; Dycus, D.L. 
(TVA, Fisheries and Aquatic Ecology Branch, E and D Building, ' 
Muscle Shoals, AL, 35660). Project number: 8OBDR. Supported by: 
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Environmental Protection Agency, Washington, DC (USA). Office 
of Energy, Minerals and Industry. Funding: EPA-$314,000. 
Related energy source: Coal(70); nuclear fusion(30) R and D catego- 
ries: Environmental effects assessment. 

Task 1 will help identify research priorities and make recom- 
mcndation for future researcl~. The planning and integration task will 
result in periodic collection, synthesis, and publication of decision- 
making information. Publications resulting from this task will focus 
on national issues and problems, such as siting multiple power plants 
on a single body of water, thermal effects, identification of critical 
habitat, the ralinement of water quality criteria, standards, and 
relevant design constraints for energy systems. 
Keywords: decision making; power plants; electric power; power 
generation; thermal pollution; water pollution; water quality; energy 
policy; environmental policy. 

150020 Production of Arthropod Pests and Vectors in Strip-Mine 
Ponds. Pickard, E. (TVA, E and D Building, Muscle Shoals, AL, 
35660). Project number: EPA-IAG-D8-E721-DT. Contract: TV- 
41967A. Supported by: Environmental Protection Agency, Washing- 
ton, D C  (USA). Office of Energy, Minerals and Industry. Funding: 
EPA-$3 1,000. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The study is designed to determine what species of medically 
important arthropods, particularly mosquitoes, are breeding in coal 
strip-mine ponds and to what extent, and whether these breeding 
sites will serve as a focus of annoyance or a potential outbreak center 
of arthropod borne diseases to surrounding communities. Emphasis 
of study involves a comparison of pond age with physical and 
chemical characteristics of the water and associated vegetation com- 
munities. Mosquito larvae of four genera including eight species 
have been collected from 9 strip-mine study ponds. 
Keywords: surface mining; mosquitoes; insects; animal breeding; 
ponds; water pollution; larvae. 

150021 Thermal Effluent Computer Modeling Research. Waldrop, 
W.R. (TVA, Engineering Laboratory, P.O. Drawer E, Norris, TN, 
37828). Contract: EPA-IAG-D8-E72I. Supported by: Tennesse~ 
Valley Authority, Norris (USA). Funding: EPA-$27,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Environmental effects assessment. 

The objective is to extend and verify theoretical computer 
models of thermal eftluents from power generating plants. One 
model to be used is a two-dimensional, laterally averaged, unsteady 
finite difference simulation of an entire reservoir. The model is 
designed to accommodate hourly changes in boundary conditions 
consisting of dam discharges, tributary inflow conditions, power 
plant intake and discharge conditions, river inflow rates and tem- 
peratures, meteorology and wind velocity. The other model is a 
three-dimensional, unsteady finite difference simulation of a reser- 
voir in the vicinity of a power plant. With this model, small-scale 
geometry effects can be modeled with greater acc~~racy than can be 
done with the two-dimensional model. TVA has been investigating 
these phenomena for a number of years and, from numerous field 
and laboratory investigations, has amassed a large amount of data on 
thermal effluents under a variety of flow and meteorological condi- 
tions. This data base allows model results to be readily compared 
with measured data for the same river flow and meteorological 
conditions, thereby enabling the development of models which work 
for a variety of weather conditions, and reservoir and power plant 
operational patterns. 
Keywords: fossil-fuel power plants; nuclear power plants; thermal 
effluents; mathematical models. 

150022 Develop Eronomic Projection Modeling Capability Neces- 
sary to Drive Modular Energy and Environmental Planning Models at 
a Multicounty Level. Nakosteen, R.A. (TVA, 270 Liberty Building, 
Knoxville, TN, 37902). Project number: 79 BDV 130063. Contract: 
EPA-IAG-D7-E721. Supported by: Environmental Protection 
Agency, Washington, DC (USA). Office of Environmental Engi- 
neering and Technology. Funding: EPA-$74,000. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment. 

As a part of its ongoing economic research program, TVA is 
in the process of developing a Regional Economic Simulation Model 
of the TVA region and its principal subregions. The objectives of 
the present work are to expand the existing model for use in: (1) 
assessing an area's sensitivity to various national parameters; (2) 
evaluating the impact in small areas (economic area or multicounty 
planning area) on population, labor force, employment, etc. of a 
major construction activity, e.g., construction of a large nuclear 
energy plant; and (3) providing the macroeconomic data base at a 
multicounty level that is necessary for rigorous site specific analyses. 
Keywords: tennessee valley authority; regional analysis; socio-eco- 
nomic factors; energy facilities; employment; labor; mathematical 
models; planning; environmental impacts; economic impact; tennes- 
see valley region. 

150023 Isolation and Identification of Water-Borne Pollutants As- 
sociated with the Power Industry (Steam-Electric Power Generation). 
Howe, L.H. 111. (TVA, Laboratory Branch, 401 Chestnut Street, 
Chattanooga, TN, 37401). Project number: 80 BDH. Contract: D9- 
E721-DH. Supported by: Environmental Protection Agency, Wash- 
ington, D C  (USA). Office of Energy, Minerals and Industry. Fund- 
ing: EPA-$44,000. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

The purpose of these tasks is to scientifically develop, evalu- 
ate, and/or valldate the following analytical methods and/or instru- 
ments for measuring pollutants with the goal of providing a scientifi- 
cally valid reference point for pollutants from which future environ- 
mental degradation may be measured and the magnitude of specific 
energy development determined. Major tasks include: (1) evaluation 
of acrolein by voltammetry at positive potentials; (2) evaluation of 
total arsenic by voltammetry and comparison to atomic absorption 
and colorimetry; (3) evaluation of cadmium, lead, copper, and zinc 
simultaneously by voltammetry; (4) development and evaluation of 
digestion techniques for suspended and dissolved metals by atomic 
emission plasma and referenced to atomic absorption; (5) evaluation 
of chromium (hexavalent and trivalent) simultaneously by voltam- 
metry or ion chromatography; (6) development and evaluation of 
extractable organic pollutants in sediments; (7) verification of EPA 
methods for measuring metals in fish tissue; and (8) development and 
evaluation of ion selective electrode chlorine analyzer. 
Keywords: water pollution; monitoring; acrolein; arsenic; cadmium; 
lead; copper; zinc; chromium; organic compounds; voltametry; ab- 
so tion spectroscopy; metals; fishes; tissues; water chemistry; fossil- 
fu rpower  plants; environmental impacts. 

150024 Processing Sludges from Limefiimestone Wet Scrubbing 
Processes for Disposal or Recycle for EPA: Revegetation of SO2 
Waste Disposal Ponds Task 5. Duggan, J.C. (TVA, 1050 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number: 017-15- 
4007.5. Contract: TV-41967A. Supported by: Tennessee Valley Au- 
thority, Chattanooga (USA). Funding: TVA-$70,000. 
Related energy source: Coal(40); oil and gas(30); oil shale(30') R and 
D categories: Pollutant characterization and analysis. 

Activities are reported in a program designed to demonstrate 
an economically and environmentally acceptable alternative to the 
problem of ultimate disposal by developing management techniques 
for ponded sludge to produce a medium that will support beneficial 
vegetation and enhance stabilization of the disposal ponds. Through 
greenhouse, field, and rhizotron lysimeter studies potential agrono- 
mic uses of the sludge and related aspects will be examined. Methods 
for establishing various types of vegetation for stabilization of 
ponded scrubber sludge will be demonstrated through field.studies. 
Initial greenhouse studies have been completed and small field plot 
work is now underway. 
Keywords: sludges; economics; waste processing; ponds; stabilization; 
research programs; scrubbers; tlue gas; greenhouses; agriculture; 
fertilizers; sulfur dioxide; sulfur dioxide; recycling; production. 

150025 Characterization of Effluents from Coal-Fired Utility Boil- 
ers for EPA. Flora, H.B. 11. (TVA, 1140 Chestnut Street Tower 11, 
Chattanooga, TN, 37401). Contract: TV-41967A. Supported by: Elec- 
tric Power Research Inst., Palo Alto, CA (USA). Funding: TVA- 
$604,000; EPA. 
Related energy sourc'e: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

Programs are reported that are designed to characterize and 
evaluate fossil-fuel plant effluents and develop various mechanisms 
to treat the effluents to meet promulgated or proposed limitations 
emphasizing effluent streams from coal-fired power plants. The 
objective of the project is to characterize effluent streams from coal- 
fired power plants by performing many days of sampling. Samples 
will be analyzed both qualitatively and quantitatively. Power plants 
with different coal sources will be investigated. 
Keywords: fossil-fuel power plants; liquid wastes; waste processing; 
monitoring; sampling; chemical analysis; coal. 

150026 Advanced Combustion Technology, General. Mayfield, 
M.J. (TVA, 1020 Chestnut Street Tower 11, Chattanooga, TN, 
37401). Project number: 988-15-990-1035. Supported by: Tennessee 
Valley Authority, Chattanooga (USA). Funding: TVA-$15,000. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

Programs are being conducted to maintain a current, compre- 
hensive knowledge of advanced combustion technology and to 
identify and explore advanced technology which shows promise. An 
assessment is to be made of the state of development, technical, 
economic, and environmental issues, and applicability to TVA 
power system. Recommendations are to be made concerning TVA 
participation in research projects to develop especially promising 
technologies. Planned are staff reviews, assessments (including con- 
sulting services), project advancement, and participation in industry 
and/or government working groups in the area of advanced com- 
bustion technology. Review and evaluation of research and develop- 
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ment related to advanced combustion and assessing the potential for 
application to the TVA power system are on-going continuous 
functions of the Energy Demonstrations and Technology Staff. 
Reviews thus far have led to the identification of atmospheric fluid 
bed combustion (AFBC) as a very promising near- to mid-term 
alternative to conventional powerplants with flue gas scrubbing. 
Keywords: fluidized-bed combustion; research programs; technology 
assessment; combustion; flue gas; scrubbing. 

150027 Fluidized Bed Waste Utilization Project. Duggan, J.C. 
(TVA, 1050 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Project number: 988-15-990.1066. Supported by: Tennessee Valley 
Authority, Chattanooga (USA). Div. of Energy Demonstrations and 
Technology. Funding: TVA-%10,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

A program is reported designed to demonstrate economically 
and environmentally acceptable alternatives to landfilling FBC 
waste; to evaluate the effects of land application of FBC waste for 
reclamation and agricultural crop production; and to test the suitabil- 
ity of using FBC waste as aggregate in the construction industry. 
Through greenhouse, field, and rhizotron lysimeter studies, potential 
agricultural uses of FBC waste will be explored. Physical and 
chemical changes resultin from application of various rates of FBC 
waste on selected soils an3 crops will be made. Fate of heavy metals 
leaching from the soil/FBC substrate and uptake by crops will be 
investigated. Laboratory studies will be conducted to determine 
suitability of FBC waste for road base, aggregate, land reclamation. 
If these tests are successful, then large scale studies will be initiated. 
Previous small scale studies by TVA have indicated potential bene- 
fits of FBC waste as a limiting agent and a source of sulfur for crops. 
Keywords: fluidized-bed combustion; residues; waste product utiliza- 
tion; agriculture; construction industry; metals; leaching; roads; land 
reclamation. 

150028 Thermogravimetry bQ for Coal Combustion. Badin, E.J. 
(TVA, 1145 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Project number: 942-15-620.01. Contract: TV-49235A. Supported by: 
Tennessee Valley Authority, Chattanooga (USA). Funding: TVA- 
$19,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objectives are to conduct TGA experiments to determine 
chemical additives for an SO2-sorbent which will reduce the molar 
ratio of Ca/S now projected as required for FBC, and to define 
emissions from the best method found to reduce the CA/S ratio. The 
approach to be used will be: (1) conduct TGA experiments using 
1imestoneAime and coal; (2) conduct experiments using limestone/ 
lime, coal, and additives; (3) evaluate the data from the experiments 
to define the best additive for SO2-sorbency; and (4) conduct addi- 
tional TGA experiments with the best additive to measure and 
evaluate emissions from the process. 
Keywords: sulfur dioxide; adsorption; calcium compounds; sorptive 
properties; thermal gravimetric analysis; calcium; sulfur; lime-lime- 
stone wet scrubbing processes; additives; research programs; calcium 
sulfates. 

150029 Recovery of Nitrogenous Byproducts from Flue Gas. Kee, 
B.F. (TVA, 1120 Chestnut Street Tower 11, Chattanooga, TN, 
37401). Project number: 942-15-630.07. Contract: TV-52401A. Sup- 
ported by: Tennessee Valley Authority, Chattanooga (USA). Fund- 
ing: TVA-%50,000. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Physical/chemical mechanisms of pollutant interac- 
tions. 

Programs are reported that are designed to develop emission 
control methods or processes for use on full-size electric generating 
facilities to meet standards and/or regulations. The rimary objec- 
tive of the recovery of nitrogenous byproducts from t!ue gas project 
is to evaluate and assess processes which will remove pollutants 
from flue gas and convert them to useful byproducts. A second 
objective of this project is to make an effort to conserve the natural 
gas supply by investigating alternate methods of producing useful 
nitrogenous products (presently made from natural gas). A technol- 
ogy assessment on converting nitrogen oxides to nitrogenous by- 
products will be made with major emphasis on experience with flue 
gas operation. A conceptaul design and cost estimate on the best 
system($ will then be made for a pilot plant at the 1 to 2 Mw size 
and for a full scale plant of 500 Mw. After the conceptual design and 
cost estimates are completed, one process will be selected and a pilot 
plant will be built and operated to prove the process is applicable to 
power systems. 
Keywords: fossil-fuel power plants; pollution control equipment; 
research programs; flue gas; nitrogen compounds; denitrification; 
recovery; uses. 

150030 Synthetic Fuels--General. Siegel, G.R. (TVA, 1360 Com- 
merce Union Bank Building , Chattanooga, TN, 37401). Project 

number: 942-521.03. Supported by: Tennessee Valley Authority, 
Chattanooga (USA). Funding: TVA-$15,000. 
Related energy source: Coal(30); 011 and gas(20); oil shale(20); 
solar(30) R and D categories: PhysicaVchemical mechanisms of 
pollutant interactions. 

. A program is reported designed to follow research, develop- 
ment, demonstration, and production programs related to the manu- 
facture of fuels from raw materials available in the TVA region and 
to assess the potential a plication of these fuels to the TVA power 
system and to regioni  fuel applications. The program includes 
efforts to evaluate research, development, and production progress 
related to the above technologies and assess the technical and 
economic feasibility of utilizing synthetic fuels in the TVA power 
system and in regional fuel a plications. Consultants may be hued to 
accomplish some specific tasf: assignments. This project includes, but 
is not restricted to the following synthetic fuels: hydrogen, charcoal, 
coke, ketones, and the following raw materials: water, wood, and 
municipal waste. 
Keywords: tennessee valley authority; southeast region; research 
r g r a m s ;  synthetic fuels; raw materials; hydrogen; charcoal; coke; 
etones; water; wood; municipal wastes. 

150031 Economic Comparison of the DOWA and Thoroughbred 
121 SO2 Removal Processes. Wells, W.L. (TVA, 1170 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number: 9RR-15- 
990.1061. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA-$30,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

Both of these processes are double alkali processes that pro- 
duce gypsum, which is a stable waste product and has the option of 
being saleable or stock iled. The economics of the two processes 
will be compared with tfe economics previously calculated for other 
SO2 removal processes. In this way, a more realistic estimate of the 
relative merits of these double alkali processes can be made. The 
base for the cost estimates previously performed by TVA will be 
revised for this cost estimate. The cost estimates can then be com- 
pared to determine the most attractive systems. These numbers are 
not absolute and cannot be used for budgeting purposes but can be 
used in confidence for cost comparison. The necessary information 
for the cost estimate of each of these processes has been gathered. 
An earlier estimate on DOWA was performed using old design 

remses. 
keywords: pollution control equipment; sulfur dioxide; removal; 
tennessee valley authority; flue gas; desulfurization; cost; compara- 
tive evaluations; scrubbing. 

150032 Evaluation of the DOWA SO2 Scrubbing System. Crowe, 
J.L. (TVA, 1120 Chestnut Street Tower 11, Chattanooga, TN, 
37401). Project number: 942-15-630.10. Supported by: Tennessee 
Valley Authority, Chattanooga (USA). Div. of Energy Demonstra- 
tions and Technology. Funding: TVA-$150,000, EPRI; UOP/DOE. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

An SOX technology subprogram is reported which has, 
among others, an objective to develop, through research, emission 
control methods or processes for use on full-size electric generating 
facilities to meet standards and/or regulations. The DOWA scrub- 
bing .project which is a part of the SOX technology subprogram is 
designed to evaluate a promising new SO2 removal process at the 
10-Mw level which allows adequate confidence in extrapolating to a 
full-scale size. Another phase of the project is designed to evaluate 
advantages of the DOWA scrubbing process over conventional 
1imeAimestone processes in areas such as economics, high SO2 
removal efficiencies, gypsum production rather than sludge, etc., 
while conducting the 10-Mw testing. The 10-Mw TCA scrubber 
train at the Shawnee pilot plant will be modified to accommodate 
the designed DOWA scrubber and accompanying equipment as part 
of an EPRI/TVA/DOWA project. Tests will be conducted to 
evaluate the performance of the DOWA double alkali process with 
flue gas obtained from coal-fired boilers. The process has operated 
well: on relatively clean gas--oil fired boiler and acid plant offgas. 
The results from the 10-Mw testing will be used in evaluating the 
process as an alternative to 1imeAimestone scrubbing for meeting 
standards and/or regulations at full-scale electric generating facili- 
ties. .The DOWA double alkali scrubbing process was developed for 
SO2 removal from acid plant tail gas. Besides this application, the 
DOWA process has been applied to a 40-Mw oil-fired boiler for the 
Naikai Company in Japan. DOWA is currently negotiating with 
potential U.S. licensees. 
Keywords: fossil-fuel power plants; flue gas; sulfur dioxide; removal; 
desulfurization; tennessee valley authority; pollution control equip- 
ment; evaluation; economics; scrubbing. 

150033 Beneficial Uses of Waste Heat: Industrial and Residential 
Uses. Snipes, R.L.; Goss, L.B. (TVA, 1060 Chestnut Street Tower 
11, Chattanooga, TN, 37401). Project number: E236-971-15-130.05. 
Contract: TVA-39614A. Supported by: Tennessee Valley Authority, 
Chattanooga (USA). Funding: TVA-$35,000. 
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Related energy source: Coal(20); oil and gas(l0); oil shale(l0); nuclear studies has been submitted by APS to TVA for review. The final 
fission(20); nuclear fusion(l0); solar(l0); geothermal(l0); hydrhlec- report incorporating TVA's comnients is under preparation by APS. 
tric(l0) R and D categories: Physical/chemical mechanisms of'pollut- A aper is also under preparation jointly by Energy Research and 
ant interactions. E P ~ I  for presentation at the AIChE National meeting next June. 

The Waste Heat Utilization Project is designed to evaluate Keywords: fossil-fuel power plants; flue gas; particles; electrostatic 
and develop waste heat utilization technology. The primary objec- precipitators; performance testing; pilot plants; cost; demonstration 
tive of this project is to evaluate the potential for industrial and programs; technology assessment; cost benefit analysis; fly ash; ion- 
residential uses of power plant waste heat. This project initially ization. 
involves the review and evaluation of the current technology for 
utilizing p w e r  plant condenser cooling water in indwtrial .nd 150037 EPRI-AEIC Electric Water H a t h a  Study. FOX. H.B. 
residentia processes. Further investigation and assessments will be W A ,  210 Power Board Building, Chattanooga, TN, 37401). Con- 
made on any of these processes that iove  to be potential uses of the tra& RP-1101-1. Supported by: Tennessee Valley Authority, Chatta- 
waste heat. These investigations wilrinclude argumentation systems nooga (USA). Fundhg: EPRI; TVA. 
that could upgrade the waste heat into a more readily usable form. Related energy source: conservation(100) R and D categories: Physi- 
Keywords: waste heat utilization; technology assessmint; residential 
buildings; industrial plants; thermal power plants; reviews; evalua- 
tion; waste heat. 

150034 Physical and Chemical Coal Cleaning: General. Smith, 
S.R.; Thomas, W.A. (TVA, 1145 Chestnut Street Tower 11, Chatta- 
nooga, TN, 37401). Project number: 942-15-670.08. Supported by: 
Tennessee Valley Authority, Chattanooga (USA). Funding: TVA- 
PAT Mn . -, - - - . 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objectives are: (1) to follow research, development, and 
demonstration programs related to the removal of ash and/or sulfur 
from coal and the potential subsequent use of the treated coal as 
boiler fuel; (2) to assess potential application to the TVA power 
generation system; and (3) to recommend, where appropriate, TVA 
participation in research and development projects to develop espe- 
cially promising technologies. Research, development, and demon- 
stration programs related io the above coal cleaning technologies are 
evaluated, and the technical and economic feasibility of utilizing the 
cleaned coals in the TVA power system is assessed. ~eview-and 
evaluation of coal cleaning processes and the potential application of 
cleaned fuels to the TVA power system are on-going functions of 
Energy Research. An analysis has been completed on the washabi- 
lity of coals supplied to Paradise Steam Plant. Results indicate these 
coals can be washed to meet a 5.2 Ib S02/MM Btu emission 
standard with approximately a 10% Btu loss. Status reports will be 

repared as appropriate. An internal TVA report assessing washabi- 
I ty  of Paradise coals is available from Energy Research upon 
request. 
Keywords: coal; cleaning; deashing; desulfurization; technology as- 
sessment; economics; tennessee valley authority; boiler fuel; wash- 
ing; sulfur; fossil-fuel power plants. 

150035 Environmental Studies of Coal Cleaning Processes. 
Thomas, W.A. (TVA, 1145 Chestnut Street Tower 11, Chattanooga, 
TN. 37401). Proiect number: 017-15-4021. Contract: TV-41967A. - - ~ ~ ~ -  ... - -. . . . 

supported by: ~Gnnessee Valley Authority, Chattanooga (USA). 
Funding: TVA; EPA-$79.000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objectives are (1) to explore the potential environmental 
effects of coal cleaning equipment and processing proposed to pre- 
pare coal for TVA's use; (2) to search for methods of improving the 
effectiveness of the pollution controls proposed for the coal cleaning 
plants; and (3) to assess alternative waste disposal methods. This will 
be accomplished through a review of the existing subject literature. 
The historical projects relating to coal cleaning have addressed ash 
removal efficiency; however, they have failed to fully explore the 
impact on the environment of disposing of the cleaning residue or 
the environmental effects of operating the processing equipment. 
Milestone reports will be prepared at the completion of each task of 
the project with status reports prepared as appropriate. 
Keywords: coal preparation plants; environmental impacts; pollution 
control; waste disposal; cleaning; sulfur. 

150036 TVA/EPRI/APS Ionizer Project. Frank, R.L. (TVA, 
1170 Chestnut Street Tower 11; Chattanooga, TN, 37401). Project 
number: 942-15-660.01. Contract: T V - 5 W A .  Supported by: Tennes- 
see Valley Authority, Chattanooga (USA). Funding: TVA-$900,000; 
EPRI-$50,000. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of ollutant interactions. 

The objectives of th is  cooperative project are: (1) through 
pilot testing (a) define the function of the ionizer in real stack gases, 
(b) determine the efficiency and reliability of the ionizer, and (c) 
characterize the ionizer-pilot ESP system by parametric testing; (2) 
perform a conceptual design and cost estimate for applyilig an 
ionizer system at one unit of a TVA steam plant; (3).perform a 
preliminary design and cost estimate for applying ionizer technology 
to one duct of a unit of a TVA steam plant; (4) design and install an 
ionizer system on one duct of a unit at Shawnee; and (5) demonstrate 
by operation of an ionizer system (75-Mw) on one duct of one unit at 
Shawnee Steam Plant, the technical feasibility and cost-effectiveness 
of using an ionizer system. Draft report of the John Sevier pilot 

cal/chemical mechanisms of pollutant interactions. 
The research objectives of this study are threefold: (1) to 

develop basic climatological water heating data representative of - different climates; (2) to develo a simulation model of electric water 
heater performance that.is sukciently general to be used by any 
electric utility; and (3) to use the simulation model to investigate the 
impact on electri~~~util i ty systems of alternative rates of electric 
water heating saturation. A total of ten residential customers of the 
Electric Power Board of Chattanooga, Tennessee, will be selected. 
The selected customers will meet the following critera: (1) use an 
uncontrolled uick-recovery 2-element (4.0 kW each or  larger) 
electric waterleater of 40 to 120-gallons capacity as the exclusive 
source of domestic hot water supply; (2) use only one water heater; 
(3) have an electric dishwasher and automatic clothes washer; and 
(4) reside within a 25-mile radius of the weather monitoring station. 
The customers that seem to meet the aforementioned criteria will 
then be interviewed to collect pertinent information. The Chattanoo- 
ga Electric Power Board will be responsible for prestudy contacts 
with potential customers. Once a customer agrees to participate, the 
Electric Power Board will be responsible for installing two 4- 
channel magnetic tape recorders provided by EPRI and one 2- 
channel magnetic tape recorder provided by TVA. The Electric 
Power Board will be reimbursed by TVA for the installation and 
removal cost of test equipment to include the weather monitoring 
station and any maintenance of equipment during the 1-year test. 
TVA also will provide a cash incentive of $50 at the beginning and 
end of the study to each customer. Information regarding the factors 
influencing electric water heater energy use and the potential effects 
of solar domestic water heating on utility systems will be results of 
the project. 
Keywords: water heaters; hot water; power demand; performance; 
electric appliances; data acquisition; monitoring; solar water heaters; 
cost; tennessee valley authority; rate structure; power meters; resi- 
dential buildings. 

150038 Economic Study of NOx Removal Processes. Maxwell, 
J.S.; Kee, B.F. (TVA, 1140 Chestnut Street Tower 11, Chattanooga, 
TN, 37401). Project number: 130013. Contract: TV-47770A. Support- 
ed by: Electric Power Research Inst., Palo Alto, CA (USA). Fund- 
ing: TVA; EPRI-$17,000; EPA. 
Related energy source: CoaI(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

This preliminary study will develop investment and operating 
costs for dry NOx removal processes. The processes of concern are 
the NH3 injection types using both catalytic and non-catalytic 
approaches. In addition, an estimate of the likely cost of ammonia 
over the next 15 years will be made. Using information obtained 
from public sources and utilities, preliminary cost estimates will be 
made on catalytic and non-catalytic NOx removal processes using 
NH3 injection. Since ammonia production would need to be in- 
creased for the full scale processes, an estimate of the availability and 
cost of ammonia over the next 15 years will be necessary. 
Keywords: fossil-fuel power plants; flue gas; denitrification; nitrogen 
oxides; removal; ammonia; injection; production; availability; fore- 
casting; cost; catalysis; economics; air pollution control. 

150039 TVA/EPRI Cocurrent Scrubber at Shawnee: Operation. 
Crowe, J.L.; Wells, W.L. (TVA, 1120 Chestnut Street Tower 11, 
Chattanooga, TN, 37401). Project number: 011-15-4027. Contract: 
TV-46803-A. Supported by: Tennessee Valley Authority, Chattanoo- 
ga (USA). Funding: TVA; EPRI-$40,000; DOE. 
Related energy source: Coal(100) R and D categories: Physical/ 
chemical mechanisms of pollutant interactions. 

The objective of this project is to design and construct a 
cocurrent scrubbing system at the Shawnee Advanced Scrubbing 
Test Facility. The cocurrent scrubber will be designed to scrub a 
flue gas flow equivalent to 10 Mw of coal-fired boiler generating 
capacity. This scale permits the results to be readily transferred to 
utility practice. Task 1 of this project covers project coordination to 
assure that the goals are accomplished on schedule, within budget, 
and to the satisfaction of TVA. The idle Hydro Filter train at the 
Shawnee test facility will be modified to accommodate the cocurrent 
scrubbing system. Design information is based on data received from 
the Colbert pilot plant tests and the equipment available at Shawnee. 
Project coordination will involve assistance in the design of the 
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scrubber and interpretation of results, coordinating the efforts of all 
parties involved, and insuring that reports are prepared and properly 
evaluated. Pilot plant tests have indicated good SO2 removals at 
high gas velocities with minimal operating problems. Design and 
construction of the rototype scrubber has begun. 
Keywords: fossil-fuey power plants; scrubbers; design; flue gas; desul- 
furization; sulfur dioxide; removal; construction; lime-limestone wet 
scrubbing processes; sulfur oxides. 

150040 Electric Field Data for 500-kV Transmission Lines. 
Hilson, D.W. (TVA, 1150 Chestnut Street Tower 11, Chattanooga, 
TN. 37401 ). Proiect number: 942-1 5-53 1.06. Contract: 01 1-1 5-4040. 
supported by: Tknnessee Valley Authority, Chattanooga (USA). 
Funding: TVA-$53,000. 
Related energy source: Coal(40); nuclear fission(30); hydroelec- 
tric(30) R and D categories: Pollutant monitoring. 

Under an interagency agreement with the Department of 
Energy, TVA will measure electric field profiles and audible noise - 
under and along the edge of the right-of-way of the 500-kV lines 
over a wide range of geographical and atmospheric conditions. The 
data will be used in varjous biological and sychological studies 
being conducted by DOE. TVA's Division o f ~ n e r ~ y  Demonstra- 
tion and Technology will provide overall project management. Field 
measurements were begun in January 1980. 
Keywords: ehv ac systems; noise; electric fields; behavior; biology; 
power transmission lines. 

150041 Advanced Regenerable Scrubbing Systems: 1 Mw Colbert 
Plant. DeGugman, J.S.; Wells, W.L. (TVA, 1040 Chestnut Street 
Tower 11, Chattanooga, TN, 37401). Project number: 942-15-630.11. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Div. of Energy Demonstrations and Technology. Funding: TVA- 
$20.000. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

Development of an advanced regenerable flue gas desulfuri- 
zation process may provide a preferable (economical and reliable) 
system over those currently available. The major advantage of 
regenerable scrubbing is the production of a saleable product--sulfur 
or  sulfuric acid--rather than a useless sludge waste as in a limestone 
system. The objective of this project is to evaluate promising sys- 
tems for prospective funding by outside contractors for small scale 
demonstrations of these systems. At the request of contractors, 
Energy Research will aid in the determination of the feasibility of 
advanced regenerable scrubbing systems and prepare proposals for 
demonstration of these systems at the pilot and prototype scale. 
EPRI has recently completed a feasibility study of several systems 
and subsystems. The systems proposed for study are ready for 1-Mw 
demonstration. 
Keywords: fossil-fuel power plants; flue gas; desulfurization; scrub- 
bers; feasibility studies; demonstration programs; economics; reliabil- 
ity; regeneration; sulfur; sulfuric acid; recovery; coal. 

150042 Assessment of Terrestrial Impacts Associated with Power 
Operations. Brellenthin, J.B. (TVA, 11 10 Chestnut Street Tower 11, 
Chattanooga, TN, 37401). Project number: 942-15-650.06. Supported 
by: Tennessee Valley Authority, Chattanooga (USA). Funding: 
T V A - % I S  Mn - . . - - - - , - - - . 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant monitoring. 

The Biological Research Program has an Assessment of Bio- 
logical Impacts and Methods for Alleviation Subprogram which is 
designed to determine acceptable levels of discharges from power 
facilities for protection of biota and to develop methods to alleviate 
adverse biological impacts. This project is designed to assess terres- 
trial impacts associated with power operations and determine accept- 
able levels of impacts. A review of studies to determine terrestrial 
impacts associated with normal operation of power facilities will be 
conducted. Biological studies associated with new equipment and 
methodologies such as scrubbers will be developed and coordinated. 
Keywords: fossil-fuel power plants; nuclear power plants; environ- 
mental impacts; biological effects; gaseous wastes; liquid wastes; 
solid wastes; radioactive effluents; scrubbers; animals; plants. 

150043 Characterization and Treatment of Priority Pollutants 
from Coal Pile Drainage. Ogle, K.L. (TVA, 1140 Chestnut Street 
Tower 11, Chattanooga, TN, 37401). Project number: 942-15-640.15. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: TVA-$40,000. 
Related energy source: CoaI(100) R 'and D categories: Pollutant 
characterization and analysis. 

The Water Research Program has an Effluent Control Sub- i 
program which has, among others, an objective to evaluate the 
chemical composition of various effluent discharges from a fossil- 
fired power plant. The primary objective of this project is to obtain 
data on the organic composition of coal pile drainage in order to 
improve our knowledge of the potential environmental hazards of 
these constituents. The scope of the program includes collecting 
runoff samples from several TVA coal-fired power plants and 

having the samples analyzed by specified procedures. The specific 
compounds of interest will be delineated by contacting the EEI- 
Utility Water Act Group, Priority Pollutants Task Force to deter- 
mine where the industry stands in their negotiations and cooperative 
effort with EPA. After the compounds of interest have been speci- 
fied runoff samples will be collected for analysis. A review has 
indicated that EPA is examining t h ~ s  emuent stream with the poten- 
tial of setting standards on particular chemical compounds in this 
runoff. 
Keywords: coal; leaching; organic compounds; water pollution; 
chemical composition; samyling; fossil-fuel power plants; pollution 
regulations. 

150044 Pilot Testing to Assess Prediction of S a l e  Formation in 
Recirculating Evaporative Cooling Systems. Boroughs, R.D. (TVA, 
1140 Chestnut Street Tower 11, Chattanooga, TN, 37401). Project 
number: 988-15-990.1058. Supported by: Tennessee Valley Authority, 
Chattanooga (USA). Funding: TVA-$65,000. 
Related energy source: nuclear fission(50); nuclear fusion(50) R and D 
categories: Pollutant characterization and analysis. 

The Water Research Program has a Thermal Control Subpro- 
gram and an Effluent Control Subprogram which include in their 
objectives the assessment, demonstration, and optimization of tech- 
nology for control of thermal and non-thermal emuents, respective- 
ly. The objective of this project is to provide field data from a pilot 
cooling tower system in order to augment and strengthen other 
methods of predicting the precipitation of calcium carbonate scale. 
These predictions are used to define the upper and lower bounds of 
makeup and blowdown flows from recirculating cooling tower 
systems. A pilot cooling tower will be operated under a variety of 
carefully controlled conditions while the C 0 2  balance pH changes 
and other pertinent parameters are carefully observed. These data 
will be ana!yzed to determine the relationship between cooling water 
pH and other parameters. The pilot cooling system may then be 
moved to several proposed or existing plant sites where variations in 
pH and CaC03 precipitation will be observed as a function of 
concentration factor and other variables which were identified as 
important during the first (parametric) phase of the study. Quarterly 
progress reports and milestone reports will be made available. A 
final report will present field data from the pilot tower and will 
describe the relationship between cooling water pH and other pa- 
rameters. 
Keywords: cooling systems; technology assessment; thermal eftluents; 
cooling towers; calcium carbonates; pilot plants; scale control; scal- 
ing; ph value; thermal power plants; deposition. 

150045 Development of Model to Predict Scale Formation in 
Closed Cycle Water Systems. Boroughs, R.D.; Tielke, R.L. (TVA, 
1140 Chestnut Street Tower 11, Chattanooga, TN, 37401). Project 
number: 988-15-990.1048. Supported by: Tennessee Valley Authority, 
Chattanooga (USA). Funding: TVA-$20,000. 
Related energy source: Coal(40); oil and gas(30); oil shale(30) R and 
D categories: Pollutant characterization and analysis. 

The Water Research Program has a Thermal Control Subpro- 
gram and an Emuent Control Subprogram which include in their 
objectives the assessment of technology for control of thermal and 
nonthermal effluents, respectively. The objective of this project is to 
provide the necessary chemical equilibrium modeling support for 
both program areas. This will enable more accurate assessment of 
the potential for scale formation in recirculating cooling and ash 
sluice systems. Equilibrium modeling can also improve predictions 
of unit process performance such as softening, reverse osmosis, etc. 
The scope of this project will be to review existing computer codes 
for modeling chemical equilibria and identify areas for improvement. 
A model will be selected and/or developed, tested, and modified to 
suit anticipated needs within TVA. The model and technical data 
will be used as support for other projects, e.g., Fly Ash Character- 
ization and Disposal (task-water reuse) and Prediction of Scale 
Formation in Recirculating Evaporative Cooling Systems. 
Keywords: thermal effluents; cooling systems; thermal power plants; 
closed-cycle cooling systems; fly ash; scale control; performance; 
technology assessment; computer codes; scaling; mathematical 
models. 

150046 Study of Methods for Monitoring Chlorinated Discharges. 
Seaman, C.V. (TVA, 1140 Chestnut Street Tower 11, Chattanooga, 
TN. 37401). Proiect number: 942-15-640.12. Contract: TV-48227A. 
supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: TVA-$40,000. 
Related energy source: nuclear fission(50); nuclear fusion(50) R and D 
categories: Pollutant monitoring. 

The Water Research Program has an Eftluent Control Sub- 
program which has, among others, an objective to test and/or 
develop, through research, methods of monitoring the magnitude of 
chlorinated discharges from once-through cooling systems and ccol- 
ing tower blowdown. The methods of monitoring must be able to 
consistently and accurately measure low residuals of free and/or 
total chlorine which is necessary to comply with NPDES chlorinat- 
ed water effluent guidelines. The scope of this project is to study 
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different methods for the analysis of free and total residual chlorine. 
Laboratory and field experiments will be necessary for the study of 
intermittent measurement techniques. Field experiments will be nec- 
essary for on-line continuous monitoring techniques. A study of the 
mechanisms of the reactions involved in the different methods is also 
included. Laboratory experiments have been performed. Mecha- 
nisms of reactions for the methods used in the laboratory experi- 
ments have been studied. A report summarizing the results of 
experiments with intermittent monitoring, continuous monitoring, 
and mechanisms of reactions will be published. 
Keywords: monitoring; once-through cooling systems; chlorine; cool- 
ing towers; blowdown; thermal effluents; thermal power plants; 
chemical analysis; on-line control systems. 

150047 TVA Widows Creek Unit 8 Wet Limestone Scrubber Re- 
search Project. Wells, W.L. (TVA, 1170 Chestnut Street Tower 11, 
Chattanooga, TN, 37401). Project number: 988-15-990.1051. Support- 
ed by: Tennessee Valley Authority, Chattanooga (USA). Funding: 
TVA-$1,055,000. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The following seven task forces are included in the TVA 
Widows Creek Unit 8 Wet Limestone Scrubber Research Project: 
(1) Project Management; (2) Report on Scrubber Starting; (3) Proc- 
ess Evaluation; (4) Process Improvement and Optimization; (5) 
Sludge Treatment Demonstration and Evaluation; (6) E l5  Environ- 
mental Evaluations; and (7) Chemical Data Gathering and Analysis. 
Results from the Colbert and Shawnee Sludge disposal test in regard 
to the Widows Creek project have been reported and are available. 
There are daily, weekly, and monthly reports available concerning 
the Chemical Data Gathering and Analysis task force. 

150050 Waste Heat Utilization: Biological Recycling of Nutrients 
from Livestock Wastes. Madewell;. C.E. (TVA, Agricultural Re- 
source Development Branch, Muscle Shoals, AL, 35660). Project 
number: 3071. Supported by: 'Environmental Protection Agency, 
Washington, DC (USA). Oftice of Energy, Minerals and Industry. 
Funding: TVA; EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The project objectives are to develop, test, and demonstrate 
commercial ap lications of the use of waste heat in the production of 
filter-feeding &h, waterchestnuts, and methane gas. Livestock ma- 
nures will be used as the organic substrate-fertilizer in these applica- 
tions. Specific objectives include: (1) developing the biological and 
engineering-design criteria to optimize the recovery of waste nutri- 
ents and energy; (2) conduct detailed economic feasibility studies; (3) 
design, construct,.and evaluate pilot-scale recycling and associated 
facilities; and (4) provide technical assistance to commercial waste 
heat users as well as to nonwaste heat users (farm applications). The 
potential for using waste heat to enhance production of fish and 
macrophytes as well as methane gas will be assessed. In addition, an 
assessment will be made of the potential for using these applications 
in nonwaste heat situations (onfarm applications). These biological 
systems will be evaluated for their potential impact on traditional 
agricultural production and for their application as alternatives to 
conventional waste treatment systems. Assessments indicate that 
fingerling production, food fish production, and production of aquat- 
ic macrophytes have considerable potential for beneficially utilizing 
waste heat. 
Keywords: waste heat utilization; agriculture; aquaculture; domestic 
animals; manures; methane; nutrients; feasibility studies; technology 
transfer: commercialization: economics. 

Keywords: fossil-fuel powei plants; lime-limestone wet scrubbing 
processes; evaluation; optimization; sludges; waste processing; envi- 150051 Waste Heat Utilization: Crop Drying. Madewell, C.E. 
ronmental impacts; scrubbers; flue gas; desulfurization. (TVA, Agricultural Resource Development Branch, Muscle Shoals, 

AL, 35660). Project number: 3071. Supported by: Tennessee Valley 
150048 Minimization of Impacts Associated with Power Plant Authority, Chattanooga (USA). Funding: TVA. 
Raw Water Usage. Goss, L.B. (TVA, 470 Commerce Union Bank, Related energy source: conservation(100) R and D categories: Pollut- 
Chattanooga, TN, 37401). Project number: 988-15-990.6031. Support- ant monitoring. 
ed by: Tennessee Valley Authority, Chattanooga (USA). Funding: The oroiect obiectives are to develo~,  test, and demonstrate 
TVA-$I 55,000. 
Related energy source: Coal(25); oil and gas(25); nuclear fission(25); 
nuclear fusion(25) R and D categories: Pollutant monitoring. 

The Biological Research Program has an Assessment of Bio- 
logical Impacts and Methods for Alleviation Subprogram designed 
to determine acceptable levels of impacts from power facilities for 
protection of biota and to develop methods to alleviate adverse 
biological impacts. This project is designed to assess the nature and 
extent of impacts associated with raw water usage by power plants 
and to develop technologies for minimizing any adverse impacts 
associated with this water usage. A state-of-the-art review will be 
conducted on power plant raw water intake systems. From this 
review a research effort will be formulated to develop technologies 
at existing and future TVA generating facilities to minimize any 
adverse impacts associated with raw water intakes and usage. A 
preliminary state-of-the-art review has been conducted. 
Keywords: thermal power plants; condenser cooling systems; intake 
structures; water requirements; environmental impacts; aquatic eco- 
systems; aquatic organisms; impingement; biological effects. 

150049 Waste Heat Utilization: Greenhouse Environmental Con- 
trol. Madewell, C.E. (TVA, Agricultural Resource Development 
Branch, Muscle Shoals, AL, 35660). Project number: 3071, 3236. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: TVA! 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The project objectives are to develop, test, and demonstrate 
systems to use waste heat as an alternate heat energy source for 
greenhouses and to transfer technology and provide technical assist- 
ance to commercial users. Technical and economic feasibilities of 
heating greenhouses with specially designed heat exchangers and 
low temperature condenser cooling water will be evaluated. Crop 
production in waste heat greenhouses will be demonstrated. Techni- 
cal assistance to commercial users will be provided. An experimental 
direct contact heat exchange system using 70 degrees F water has 
been shown to be technically feasible in a pilot-scale greenhouse. A 
25,000-sq-ft commercial-scale demonstration greenhouse has been 
operated at the Browns Ferry Nuclear Plant since January 1979. 
Two heat exchange systems using waste heat are being tested and 
compared to a conventional heat exchange system. The systems have. 
performed near design expectations, and crops of tomatoes and 
cucumbers have been successfully grown. Horticultural engineering 
and economic evaluations are underway to refine the systems and to 
establish technical and economic feasibilities. 
Keywords: nuclear power plants; condenser cooling systems; thermal 
effluents; waste heat utilization; greenhouses; heating systems; heat 
exchangers; feasibility studies; economics; crops; productivity; tech- 
nology transfer; commercialization. 

commercial'a~licatidn of the use of waste. heat for crop drying. 
Specific objectives include: (1) establish the potential for using waste 
heat for agricultural crop drying; (2) develop heat exchange and 
drying systems capable of using waste heat; (3) construct and evalu- 
ate a pilot-scale crop drying system using waste heat; and (4) provide 
technical assistance to potential users. The potential for using waste 
heat for drying agricultural crops within the TVA region will be 
assessed. The extent and geographic concentration of conventional 
drying systems will be determined, as will temperature requirements, 
heat quantities, and seasonality of drying for major crops that require 
drying. Heat exchange systems will be selected and evaluated for 
technical and economical feasibility. A pilot-scale grain drying facili- 
ty will be constructed and evaluated at an operating power plant. A 
preliminary assessment has been conducted to establish the extent of 
crop drying within the TVA region and the type of drying systems 
offering the greatest potential for waste heat utilization. 
Keywords: thermal power plants; condenser cooling systems; thermal 
effluents; waste heat utilization; agriculture; dryers; crops; drying; 
feasibility studies; economics; technology transfer; commercializa- 
tion; heat exchangers; demonstration plants. 

150052 Waste Heat Utilization: Environmental Control for Live- 
stock Facilities. Madewell, C.E. (TVA, Agricultural Resource De- 
veloument Branch. Muscle Shoals. AL. 35660). Proiect number: 
3071: Supported by: Tennessee ~ a l l e i  ~u thdr i ty ,  khattanooga 
(USA). Funding: TVA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The project objectives are to develop, test, and demonstrate 
commercial application of the use of waste heat for environmental 
control in livestock'housing. Specific objectives include: (1) develop 
and evaluate heat exchange systems that are capable of utilizing 
waste heat in livestock facility heating; (2) conduct detailed econom- 
ic, engineering, and cultural assessments; and (3) design, construct, 
and evaluate a pilot-scale livestock facility using waste heat. The 
potential for using waste heat to provide supplemental heat for 
livestock facilities in the TVA region will be assessed. This will 
include determining current usage of conventional heating systems in 
existing production facilities. Specific temperatures, total heat re- 
quirements, and other heating criteria will be determined for differ- 
ent livestock production enterprises. Assessments have indicated that 
poultry brooding and swine farrowing facilities offer greatest poten- 
tial for heating with waste heat. Conventional and solar energy use 
system appears to offer possibilities for using waste heat with minor 
alterations. 
Keywords: thermal power plants; condenser cooling systems; thermal 
effluents; waste heat utilization; heating systems; animal shelters; 
heat exchangers; feasibility studies; economics; technology transfer; 
commercialization. 



150053 Waste Heat Utilization: Soil Heating to Extend Crop 
Growing Season. Mays, D.A. (TVA, Soils and Fertilizer Research 

. Branch, TVA F137 National Fertilizer Development Center, Muscle 
Shoals, AL, 35660). 'Project number: 3071. Supported by: Environ- 
mental Protection Agency, Washington, DC (USA). Office of 
Energy, Minerals and Industry. Funding: 'TVA; EPA. 
Related energy source: conservation(100) R and D categories: Pollut- 
ant monitoring. 

The project objectives are to investigate soil heating as a crop 
roduction resource and to assess the feas~bility of using the waste 

Eeat in power plant condenser cooling water for soil heating. Open- 
' field and greenhouse soil heating experiments will be performed to 

evaluate the effects of the following variables: distribution line size; 
lateral spacing and burial depth; temperature of heating water; and 
s ecies and cultivars of crop plants. Research conducted thus far has 
&own that crop yields can be increased somewhat by soil heating 
and that maturity is hastened. Yowever, installation costs a pear to 
be in excess of 5000 dollars per acre and it appears unlikely tEat crop 
yield increases will be sufficient to recover that investment. Open- 
field soil heating will be concluded during FY 1980. 
Keywords: thermal power plants; condenser cooling systems; thermd 
effluents; waste heat utilization; agriculture; soils; heating; bench- 
scale experiments; greenhouses; field tests; crops; productivity; culti- 
vation techniques; feasibility studies; economics. 

150054 Integrated Environmental Assessment of Biomass. Bohac, 
C.E.; Hickey, H.R. (Tennessee Valley Authority, Applied Research 
Staff, 375 401 Bldg., Chattanooga, TN, 37401). Project number: 017- 
25-241 1. Contract: TV-50447A-SA-104. Supported by: Enviionmen- 
tal Protection Agency, Washington, D C  (USA). Office of Environ- 
mental Engineering and Technology. Funding: EPA; TVA. 
Related energy source: solar(100) R and D categories: Pollutant 
monitoring. 

An integrated environmental assessment of the use of biomak 
for energy in the Tennessee Valley Region will be conducted in 
three tasks. Task I is a macro-level planning study of the implications 
of biomass for energy in the power area. Environmental and biomass 
resource constraints will be examined on a region-wide basis to 
identify subregions (hotspots) where potential incompatibilities be- 
tween environmental, biomass resource, physiographic, and develop- 
ment factors are likely to obtain. Task I1 will im lement field 
measurements and integrated assessment of biomass For energy in 
selected subregions - perhaps one or two. It will evaluate the 
interactions of air, socioeconomic, forest, and water related impacts 
in relation to a number of energy, policy and regulatory scenarios. 
Task I11 will be a detailed and comprehensive integrated assessment 
of the entire TVA region, using methods and knowledge gained in 
Task 11, and should allow projections of impacts for the eastern U.S. 
with some confidence. 
Keywords: biomass; environmental impacts; technology assessment. 

150055 ORNL Support to TVA in Coal Cleaning. Smith, S.R.; 
Thomas, W.A. (TVA, 1145 Chestnut Street Tower' 11, Chattanooga, 
TN, 37401). Project number: 942-15-670.05. Cornact: TV-48296A. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: TVA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

Oak Ridge National Laboratory will provide analytical and 
experimental support to TVA in coal cleaning systems. ORNL will 
support TVA's objective to develop new technology for coal clean- 
ing and to improve existing technology through advancements in 
reliability and system control. This support will eventually interface 
with the TVA/DOE program to evaluate the effects of coal quality 
on boiler performance. ORNL will provide technical services to 
TVA in work that includes (1) development of a process for magnet- 
ic beneficiation of fine coal, (2) conducting coal cleaning tets on 
specific coals, (3) comparative assessment of .the environmental and 
economic advantages of coal cleaning, (4) potential uses of coal 
cleaning wastes, (5) improvements in the control and operation of 
coal cleaning plants, (6) evaluation of components and materials used 
in state-of-the-art coal cleaning processes, and (7) assessment of 
potential areas of improvement. ORNL will prepare a task letter 
proposal for each area of ORNL assistance. TVA will indicate 
acceptance of each proposal by a letter of task authorization. 
Keywords: coal .preparation; cleaning; testing; wastes; waste product 
utilization; evaluation; optimization; technology assessment; equip- 
ment. 

150056 Coal--Oil Mixture for Boiler Ignition. Smith, S.R. (TVA, 
1145 Chestnut Street Tower 11, Chattanooga, TN, 37401). Project 
number: 942-15-670.07. Contract: TV-51012A. Supported by: Tennes-, 
see Valley Authority, Chattanooga (USA). Funding: TVA. I 

Related energy source: Coal(50); oil and gas(5O) R and D categories: 
Pollutant monitoring. 

The purpose of this project is to evaluate and assess the 
feasibility of using mixtures of fuel oil and finely ground coal for 
initial light-off of coal-fired steam-electric generators. The objective 
of this project is to review the present technology and perform 

preliminary design and economic assessment of equipment and pro- 
cedures to use coal--oil slurries for light-off urposes in TVA steam 

lants as a fuel conservation measure. A tecfnology assessment and 
fterature survey will be performed with major emphasis on the past 
and present programs to use coal--oil mixtures as a substitute for fuel 
oil. A conceptual design and cost estimate on the best system will 
then be made for a pilot scale and a full scale demonstration. The 
tasks identified for this preliminary evaluation are data compilation, 
site selection, conceptual design and system costs, economic analysis, 
and recommendations. Potential fuel oil cost savings and estimated 
conversion costs will be included in the recommendations. The 
University of Tennessee at Chattanooga will conduct rheological 
studies of coal--oil mixtures. TVA will supply 130 tons of pulverized 
coal to Adelphi University for a two-year DOE-sponsored program 
to bum the coal--oil mixture. 
Keywords: fossil-fuel power plants; coal; petroleum; start-up; tech- 
nology assessment; cost; pilot plants; data compilation; site selection; 
design; economic analysis; combustion; feasibility studies. 

150057 Chlorine Miniition/Optimization Project. Moss, R.D. 
(TVA, 1140 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Project number: 942-15-640.38. Supported by: Tennessee Valley Au- 
thority, Chattanooga (USA). Funding: TVA. 
Related energy source: Coa1(100) R and D categories: Pollutant 
monitoring. 

The Waste Water and Solid Waste Control Research Pro- 
gram has a Chlorination and Alternative Subprogram which has, 
among others, an immediate objective to assess the quantities of total 
residual chlorine and its components (free and combined residual 
chlorine) being discharged from a chlorinated system and to deter- 
mine efficacy of present chlorination practices. The main objective is 
to minimize the use of chlorine without experiencing a loss in 
condenser efficiency. The long-range objective would be to demon- 
strate the use of a methodology for chlorine minimi.zation/optimiz- 
ation. The sco e of the task consists of monitoring chlorine residuals 
(free and tota8 being discharged at the outlet of the condensers at 
Kingston, Allen, Shawnee, and Paradise Steam Plants. The chlorine 
concentrations will be measured at the chlorine injection point, the 
inlet of the condensers, the outlet of the condensers, and the inlet 
and outlet of cooling towers if applicable. Water quality samples will 
be taken on each test date so that we may characterize the type of 
water quality at each plant. Condenser erformance, turbine back 
pressure, and condenser cooling water l o w  rates will be closely 
monitored so that the success of the tests may be-ascertained. 
Keywords: chlorination; chlorine; efficiency; monitoring; fossil-fuel 
power plants; tennessee valley authority; waste water; water quality. 

150058 Technical and Economic Study of Mechanical Alternatives 
to Chlorination. Moss, R.D. (TVA, 1140 Chestnut Street Tower 11, 
Chattanooga, TN, 37401). Project numbec 942-15-640.33. Supported 
by: Tennessee Valley Authority, Chattanooga (USA). Funding: 
TV A - . . -. 
Related energy source: Coal(5O); nuclear fission(50) R and D catego- 
ries: Pollutant monitoring. 

The Waste Water and Solid Waste Control Research Pro- 
gram has a Chlorine and Alternatives Subprogram which has among 
others an immediate objective to document the economic and techni- 
cal feasibility of using mechanical methods for condenser cleaning as 
an alternative to chlorination for biofouling control in cooling water 
systems. It also has an objective to minimlze the use of chlorine by 
increhing the biocidal efficiency of the chlorine used and to investi- 
gate the basic mechanism biocide helpers use to reduce the use of 
chlorine. Since most biocide helpers are primarily dispersants and 
surfactants which theoretically prepare the slime formations for 
chlorine treatment, a more in-depth study is necessary. A midterm 
objective would be to perform preliminary field studies to determine 
efficacy of these processes. A long-range objective is to conduct 
long-term field studies. The scope will include: (1) a systematic study 
of the economics, technologies, and environmental effects of using 
mechanical alternatives for biofouling control; and (2) investigation 
of information on available chemicals determined as biocide helpers 
and analyzing their effectiveness and environmental impact. A pilot 
study will be initiated if information indicates a promising return. 
Keywords: chlorination; technology assessment; biological fouling; 
economics; water pollution control; cooling systems; chlorine; bio- 
logical effects; surfactants; environmental impacts. 

150059 State-of-the-Art for Biocides in Cooling Systems. Mag- 
liente, S.H. (TVA, 1140 Chestnut Street Tower 11, Chattanooga, 
TN, 37401). Contract: 942-15-640.28. Supported by: Tennessee Valley 
Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant monitoring. 

The Waste Water and Solid Waste Control Research Pro- 
gram has a Chlorine and Alternatives Subprogram which has among 
others an immediate objective to identify the economic and technical 
feasibility of using chemical alternatives to chlorine for biofouling 
control in cooling systems. The initial objective is to identify the 
most feasible alternatives to chlorine. The long-range objective is to 
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demonstrate the use of this alternative as a power plant. The mid- 
term objective wculd be to perform specific case technical and 
economic studies. The scope includes conducting a systematic study 
of the economic, technologies, and environmental effects of using 
such alternatives to chlorination as ozone, chlorine dioxide, bromine 
chloride, atid otllsr chemical alternatives. Funds for pilot studies of 
promising alternatives are included and will be approved through a 
project authorization. 
Keywords: chlorination; water pollution control; biological fouling; 
chlorine; feasibility studies; environmental impacts; technology as- 
sessment; ororlr; chlorine oxides; bromine chlorides; cooling sys- 
tems. 

the Colbert Steam Plant to the pilotplant. A sulfur dioxide injection 
system will also be installed in the scrubber facility for the urpose 
of maintaining the required SO2 concentration level for tRe tests 
when the plant starts to use low-sulfur coal about July 1979. This 
and other associated maintenance activities are vital to the reactiva- 
tion of the pilot plant facilities for testing advanced regenerable 
F G D  systems. A new ductwork system will be installed to deliver 
flue gas to the existing scrubber modules at the test facility. The test 
schedule calls for sequential operation, i.e., testing of the units during 
alternate periods to utilize best the resources and manpower availa- 
ble for the project. The results of these tests will be used to support 
the design and selection of a type of advanced regenerable scrubbing 
system For control of SO2 andparticulate emissbns at TVA 

150060 Development of Mass Transport Modeling apabilities. plants. The operation of a magnesium oxide system at the 1-MW 
Magliente, S.H. (TVA, 1140 Chestnut Street Tower 11, Chattanoo- pilot plant would provide valuable experience in preparation for 
13% TN, 37401). Project number: 942-15-64.27. Supported by: Ten- operating a full-scale system at Johnsonville. The pilot testing of the 
nessee Valley Authority, Chattanooga (USA). Funding: TVA. absorption/steam stripping process will provide valuable data for the 
Related energy Source: CoaI(100) R and D Categories: Pollutant possible application ,of t h~s  system at Cumberland Steam Plant. 
monitoring. Finally, the simultaneous SOx/NOx systems will have possible appli- 

The Waste Water and Solid Waste Control Research Pro- cations at new pow& plants as part of TVA's compliance program 
gram has an Effluent Control Subprogram which has the objectives: activity on S O x ~ O x  emission. 
(1) to determine the state of knowledge of the chemistry of soil Keywords: ducts; fossil-fuel power plants; flue gas; sulfur dioxide; 
transfer and exchange; (2) to determine the state-of-the-art, availabil- scrubbers; pilot plants; testing; tennessee valley authority; installa- 
itv, and av~licabilitv of mass trans~ort  models: and (3) to develop tinn 
&s tranHport models that will f~ilfill TVA needs.  h he midterm 
objective is to develop for TVA a state-of-the-art knowledge of mass 
transport models. The long-range objectives are to verify and further 
develop models by conducting laboratory and field experiments. A 
review of the literature on the chemistry of soil transfer and ex- 
change and review of mass transport models will be done. The state 
of knowledge of the chemistry of soil transfer and exchange, and the 
state-of-the-art, availability, and applicability of various existing mass 
transport models will be determined. Chemical soil transfer and 
exchange information will be developed; and mass transport models 
will be modified or developed as required. Laboratory and field 
experiments may be conducted to provide information on the chem- 
istry of soil transfer and exchange. Models will be developed and 
verified with this field data. 
Keywords: soils; mass transfer; environmental transport; mathemat- 
ical models; reviews; soil chemistry; bench-scale experiments; re- 
views. 

150061 Technology for Scrubber Liquor Effluent Reuse. Mag- 
liente, S.H. (TVA, 1140 Chestnut Street Tower 11, Chattanooga, 
TN, 37401). Project number: 942-15-640.26. Supported by: Tennessee 
Valley Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant monitoring. 

The Waste Water and Solid Waste Control Research Pro- 

150064 Evaluation of Scrubbing Alternatives for Cumberland. Ro- 
bards, R.F. (TVA, 1120 Chestnut Street Tower 11, Chattanooga, 
TN, 37401). Project number: 942-15-630.15. Supported by: Tennessee 
Valley Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The preliminary proposal for emission control at the Cumber- 
land Steam Plant contained five alternative scrubbing systems which 
will be evaluated during the next year at which time one or more 
will be selected for installation. The objectives of this project, upon 
having selected a scrubber type, are to demonstrate the system at 
full-scale and extend development of this system for its economic 
advantage and future use. Technical support in evaluating five or 
more scrubbing systems will be given to Engineering Design and 
Power Resource Planning so that the decision to install one or more 
of these systems can be made to control SO2 emissions at Cumber- 
land. The five alternative scrubbing systems include the cocurrent 
scrubber, the DOWA scrubbing system, the Thoroughbred 121 
process, the Atomics International's Aqueous Carbonate Process, the 
Absorption Steam Stripping Process with RESOX SO2 conversion 
to sulfur, and other promising processes such as spray injection with - - . . .  
baghouse. 
Keywords: scrubbers; pollution control; fossil-fuel power plants; 
comparative evaluations; sulfur dioxide. 

gram has an Effluent Control Subprogram which has among others 
an immediate objective to assist other groups in technical evaluations 150065 Ionization Methods. Frank, R.L. (TVA, 1170 Chestnut 
for the treatment of waste water for reuse and/or discharee. The Street Tower 11, Chattanooga, TN, 37401). Project number: 942-15- 
midterm obiective is to document with technical evaluatio& treat- 660.07. Supported by: Tennessee Valley Authority, Chattanooga 
nletit trclm;logy fo r  removal of various chemical sp&i;s. ~ ~ e i i a l  (USA). Funding: TVA. 
emphasis will be placed on priority pollutants and other species Related, energy source: Coal(100) R and D categories: Pollutant 
causing problems.-The scope of effort will consist of providing 
technical assistance to other groups in identifying, characterizing, 
and treating waste streams for reuse and/or discharge. 
Keywords: waste product utilization; scrubbers; recycling; evalua- 
tion; technology assessment; fossil-fuel power plants; water treat- 
ment: waste manaeement. 

monltorlng. 
The objectives are: (1) to summarize and evaluate data on 

advanced ionization techniques such as electron beam irradiation in 
enhancing fine particulate removal as well as removal of gaseous 
pollutants as fine particulates by precipitators; and (2) to develop and 
demonstrate the ability, mechanical integrity, operational reliability, 

" enerev savine. and cost effctiveness of usine these technoloeies to 
150062 Economic Comparison of Membrane Technology to Other 
Treatment Technologies. Boroughs, R.D. (TVA, 1140 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number: 942-15- 
640.22. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding TVA. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant monitoring. 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram which includes the objec- 
tive of assessing technologies for effluent control. The objective of 
this project is to evaluate membrane technologies in comparison to 
other technologies for treating power plant wastes. The scope of this 
effort includes conceptually designing systems with membrane tech- 
nology and comparing the estimated costs to other systems which 
can be used to treat the same stream. 
Keywords: waste water; pollution control; fossil-fuel power plants; 
filters; cost; evaluation. 

150063 Ductwork Replacement and Equipment Modification at the 
Colbert Wet Scrubber Test. DeBuzman, J.S. (TVA, 1120 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number: 942-15- 
630.14. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The primary objective of this project is to replace the 
ductwork that delivers flue gas from No. 3 and/or No. 4 boilers at 

helpprecipit~or control fine particulate andgaseous emission; from 
conventional and advanced coal-based power plants. The ap- 
proaches are: (1) to keep abreast of new developments by maintain- 
ing close contact with the inventor(s), manufacturers, and other 
researchers; (2) to conduct inhouse, indepth evaluation of data 
obtained; (3) to conduct pilot studies first at existing TVA plants and 
then at the proposed pilot fluidized-bed combustion plant to demon- 
strate the general technical feasibility and provide scale-up informa- 
tion; and (4) to conduct full-scale studies to demonstrate the com- 
mercial feasibility of these technologies for such applications. 
Keywords: ionization; electrostatic precipitators; electron beam ion 
sources; particles; gaseous wastes; pollution control; cost; efficiency; 
fossil-fuel power plants; tennessee valley authority; feasibility studies; 
commercialization. 

150066 Sludge Disposal from Sulfur Dioxide and Particulate Re- 
moval Processes. Crowe, J.L.; Runyan, R.A. (TVA, 1120 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number: 942-15- 
630.03. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective of the program is to evaluate data which are 
available on sludge disposal methods and on the properties of both 
treated and untreated sludges so as to maintain TVA's knowledge of 
the state of the art in disposal technology. The approach is to 
summarize and evaluate existing data pertaining to sludge disposal, 
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investigate the potential methods for improving the disposal charac- 
teristics of sludge, and recommend future testing required. The 
scope of the program is to summarize and evaluate all available data 
concerning disposal methods so as to determine problem areas and to 
collect, summarize, and evaluate data from sludge disposal test 
facilities so as to determine the feasibility for their application. Funds 
are not provided for an extensive experimental program. 
Keywords: sludges; waste disposal; tennessee valley authority; fossil- 
fuel vower plants; waste management; desulfurization; scrubbers. 

of coals and to obtain design parameters for scaling up to a commer- 
cial size operation. Emphasis will be on the fine particulate removal 
capability and energy and capital saving compared to existing tech- 
nologies. The approach is to first conduct a comprehensive review 
and evaluation of advanced ionization techniques currently under 
development, select the technique that has shown the greatest prom- 
ise at the laboratory scale, and construct a pilot unit on a slipstream 
from a TVA boiler. A one-year study will follow. Total and frac- 
tional collection efficiencies of the ionization device-precipitation - - - 
will be measured with the ionization device energized-and deener- 

150067 Costs for Treatment of Ash Pond Water for Reuse. Zielke, gized to quantify the incremental improvement of particulate collec- 
R.L. (TVA, 1140 Chestnut Street Tower 11, Chattanooga, TN, tion due to this device. 
37401). Project number: 942-15-640.37. Supported by: Tennessee Keywords ionization; particles; electrostatic precipitators; flue gas; 
Valley Authority, Chattanooga (USA). Funding: TVA. cost; pilot plants; opt~mization; fossil-fuel power plants; tennessee 
Related .energy source: Coal(100) R and D categories: Pollutant valley authority. 
monltonng. 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram which has among others 
an objective to study the methods in which ash pond water can be 
treated for reuse within areas of the plant and to determine a cost 
effective approach to this problem. The scope of this effort includes: 
(I) summarizing the treatment required for ash pond water reuse in 
various areas of the plant; (2) establishing a relationship between 
chemicals in ash pond water as a result of contact with fly ash; (3) 
relating this information to current TVA operating plants; (4) estah- 
lishing minimal water quality limits for chemicals in the ash pond 
water that is returned for reuse; and (5) establishing techniques to 
bring returned water within these limits on a cost effective basis. 
Keywords: cost; ashes; ponds; waste water; water treatment; recy- 
cling; standards; fossil-fuel power plants; tennessee valley authority; 
waste product utilization. 

150068 Assessment of Methods for Priority Pollutant Removal. 
Magliente, S.H. (TVA, 1140 Chestnut Street Tower 11, Chattanoo- 
ga, TN, 37401). Project number: 942-15-640.45. Supported by: Ten- 
nessee Valley Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: Coal(50); hydroelectric(50) R and D catego- 
ries: Pollutant monitoring. 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram which has among others 
immediate objectives to evaluate the chemical composition of var- 
ious effluent discharges from TVA's power plants and to identify 
potential removal techniques. The primary objective of this project 
is to summarize and evaluate data pertaining to concentrations of 
priority pollutants in TVA's power plant waste streams. The mid- 
term objective is to assess methods by which these pollutants can be 
removed and the long-range objective is to develop the technical 
data base sufficiently to recommend for demonstration removal 
technologies for various waste streams. The scope of the program is 
a review of TVA's power plant waste streams, identifying the 
priority pollutant in the stream, and assessing the methods by which 
these pollutants can be removed. Tests on actual waters may be 
performed to verify calculations and assumptions; however, an ex- 
tensive experimental program is provided under another project. 
Keywords: waste water; pollution control; fossil-fuel power plants; 
liquid wastes; tennessee valley authority; chemical composition. 

150069 Advanced NOx Control. Kee, B.F. (TVA, 1120 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number: 942-15- 
630.16. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

This study has an objective to develop emission control 
methods for use on full size cyclone-fired boiler to meet anticipated 
standards and/or regulations by the use of advanced NOx control 
techniques. TVA will provide the equipment and personnel to study 
the effects of noncatalytic NOx reduction with ammonia addition 
using the Exxon Thermal DeNOx process. Downstream effects on 
the air preheaters and precipitators will be closely, scrutinized. In 
addition, combustion modification (C-M) techniques will be devel- 
oped to reduce. NOx emissions. The effects of C-M on corrosion, 
flame stability, slag tapping, and general boiler performance will be 
assessed. 
Keywords: nitrogen dioxide; air pollution control; standards; compli- 
ance; ammonia; denitrification; combustion properties; coal; boilers; 
performance; evaluation. 

150070 Control of Fine Particulate by Ionization Methods: Pilot 
Study of Advanced Technology. Huang, C.M. (TVA, 1170 Chestnut 
Street Tower 11. Chattanooga. TN. 37401). Proiect number: 942-15- 
660.1 1.   up ported by: ~enEe$see 'valleyr ~ u t c o r i t ~ ,  Chattanooga , 
(USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Pollutant 

150071 . Advanced Waste Heat Control: Development of Tech- 
niques to Determine Fishery Population Impacts Associated with 
Power Plant Raw Water Usage. Brellenthin, J.B. (TVA, 11 10 Chest- 
nut Street Tower 11, Chattanooga, TN, 37401). Project number: 017- 
15-4010.4. Contract TV-41967A. Supporied by: Tennessee Valley 
Authority, Chattanooga (USA). Funding: EPA. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Ecological effects of pollutants or physical disturbances. 

The Biological Research Pro ram has an Assessment of Bio- 
logical Impacts and Methods for  fiev via ti on Subprogram designed 
to determine acceptable levels of impacts from power facilities for 
protection of biota'and to develop methods to alleviate adverse 
biological impacts. This project is desi ned to utilize an extensive 
fisheries data base developed by TVA k r  development and valida- 
tion of a model to determine the fisheries population impact associat- 
ed with power plant raw water usage. A key fish species (gizzard 
shad) for which a thorough data base of population estimates exists 
will be used to develop a population model which will assess the 
overall long-term effect of power plant raw water usage. 
Keywords: waste heat; water pollution control; fishes; thermal ef- 
fluents; thermal pollution; biological stress; population dynamics; 
power plants; environmental impacts; open-cycle systems. 

150072 Advanced Waste Heat Control for EPA-Membrane Tech- 
nology Task. Boroughs, R.D. (TVA, 1140 Chestnut Street Tower 11, 
Chattanooga, TN, 37401). Project number: 017-15-4010.3. Contract: 
TV-41967A. Supported by: Tennessee Valley Authority, Chattanoo- 
ga (USA). Funding: EPA. 
Related energy source: Coa1(100)* R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram and a Thermal Control 
Subprogram which includes the assessment of technology for con- 
trol of nonthermal and thermal effluents. The objectives of this task 
are to evaluate the use of membrane processes for refurbishing 
power plant discharge waters to make them acceptable for reuse and 
to determine the role that membrane technology will have in the 
treatment of influent and effluent streams around a steam-electric 
power plant. A further objective is to develop the knowledge 
necessary to appropriately apply membrane technology within the 
power industry. The scope of this task consists of purchasing proto- 
type reverse osmosis and ultrafiltration equipment so that different 
ultrafiltration equipment and reverse osmosis membranes can be 
impartially evaluated on various power plant streams. An analysis 
will then be made of the applicability of membrane technology to 
each waste stream. Electrodialysis will be considered in the analysis 
as well as reverse osmosis and ultrafiltration. 
Keywords: power plants; thermal effluents; chemical effluents; water 
pollution; waste heat; membranes; water pollution control; thermal 
pollution; recycling; osmosis; ultrafiltration; filters. 

' 

150073 TVA Widows Creek Unit 8 Wet Limestone Scrubber Re- 
search Project: Project Management. (TVA, Chestnut Street Tower 
11, Chattanooga, TN, 37401). Project number: 942-15-630.08.1. Sup- 
ported by: Tennessee Valley Authority, Chattanooga (USA). Fund- 
ing: TVA. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are to oversee the various tasks included in 
this new research and development project associated with the 
Widows Creek Unit 8 wet scrubber and to coordinate the efforts of 
the various organizations assigned responsibility hereunder. Project 
management will include visits to the site during various tests, 
assistance in design of experiments and interpretation of results, 
coordinating efforts of various groups participating in the project, 
and ensuring that the numerous reports are prepared and properly 
evaluated. ' 
Keywords: lime-limestone wet scrubbing processes; management; co- 

mon~toring. ordinated research' programs; fossil-f;ei power plant$ tennessee 
The objectives are to verify the applicability of an ionization valley authqrity. 

technology of advanced design for improving both overall and fine 
particulate removing abilities of a conventional electrostatic precipi- 150074 TVA Widows Creek Unit 8 Wet Limestone Scrubber Proj- 
tator whEn.treating flue gases generated from burning a wide variety ect: Report on Scrubber Startup. Munson, G.T. (TVA, 1120 Chestnut 

L . a .  .- * 
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Street Tower.11, Chattanooga, TN, 3740U. Project number: 942-15- 
630.08.2. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). b d i n g :  TVA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective 1s to prepare a report, in writing, on all 
research and development projects associated with the scrubber 
prior to operational status. The report summarizes the following 
specific activities: scrubber startup, startup support, site sampling 
and analysis, Widows Creek fauna/water monitoring, and limestone 
purchase. 
Keywords. lime-limestone wet scrubbing processes; start-up; sam- 
pling; water quality; monitoring; fossil-fuel power plants; evaluation; 
tennessee valley authority. 

150075 TVA Widows Creek Unit 8 Wet Limestone Scrubber Re- 
search Project; Process Evaluation (Task No. 3). Robards, R.F.; 
Runyan, R.A. (TVA, 1120 Chestnut Street Tower 11, Chattanooga, 
TN, 37401). Project number: 942-15-630.08.3. Supported by: Tennes- 
see Valley Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to evaluate the Widows Creek Unit 8 scrub- 
ber process, including both short- and long-term observation on the 
system behavior. Subtask 3.1 will involve comparison of the actual 
system performance with the design performance in both SO2 and 
particulate removal areas and subtask 3.2 will report on the findings. 
Subtask 3.3 is a long-term evaluation (2 years) including assessment 
of performance of construction materials, process equipment compo- 
nents. and recommendations for future scrubber svstems. Subtask 3.4 
is a report, preliminary in nature, to assist in awa;ding of a scrubber 
contract for Widows Creek Unit 7 scrubber. Subtask 3.5 will be a 
report on the activities of the entire Task 3. 
Keywords: lime-limestone wet scrubbing processes; evaluation; sulfur 
dioxide; particles; air pollution control; performance; fossil-fuel 
power plants; tennessee valley authority. 

150076 Monitoring of Turbine Rotor Cracks by Acoustic Emis- 
sions. Kelley, P.G. (TVA, 1145 Chestnut Street Tower 11, Chatta- 
nooga. TN, 37401). Project number: 942-15-690.04. Supported by: 
Tennessee Valley Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: hydroelectric(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective of this project is to assess the feasibility of 
monitoring mechanical damage to turbine rotors by detecting acous- 
tic emissions transmitted through the bearings. The background 
noise spectrum of a selected turbine will b; determined-and a 
working frequency chosen which avoids excessive interference. 
Narrow band sensors will be installed to detect and analyze acoustic 
emissions. Signals will be processed to give peak and total energy of 
emissions and source location. TVA personnel will be trained to 
utilize AE monitoring equipment to record emission information. 
Keywords: damage; bearings; hydroelectric power plants; turbogen- 
erators; rotors; acoustic emission testing; monitoring; feasibility stud- 
IPP 

150077 Cycling of Steam Power Plants Owith Drum Boilers. 
Kelley, P.G. (TVA, 1145 Chestnut Street Tower 11, Chattanooga, 
TN. 37401). Project number: 942-15-690.03. Contract: TV-48324A. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: P A ;  EPRI. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or ~hysical disturbances. 

The objective o t h ~ s  project 1s to recommend startup proce- 
dures and establish guidelines 'for safe and economical startup and 
cycling routines for units with drum-type boilers. Test work will be 
carried out on Widows Creek Unit 7. Boiler and turbine parts liable 
to damage by cycling operation will be identified and modeled to 
predict the effects of different startup routines. The unit will be fitted 
with thermocouples and measurement points so that observations 
can be made during controlled cycling operation to verify predic- 
tions and develop improved predictive techniques. These will be 
used to recommend specific cycling routines for Widows Creek Unit 
7 and to provide generally applicable guidelines. 
Keywords: fossil-fuel power plants; boilers; start-up; safety; steam 
turbines; operation; damage. 

150078 Calculation of Chemical Composition of Liquor Streams 
Using the Fractional Conversion Model (Computer). Robards, R.F. 
(TVA, 1120 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Project number: 942-15-630.05. Supported by: Tennessee Valley Au- 
thority, Chattanooga (USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or hysical disturbances. 

The objective of)this project is to determine saturation levels 
of various liquor loops by use of the Fractional Conversion Model 
developed by Radian Corporation for TVA. The scope of the 
project consists of using the chemical composition of various liquor 
streams as inputs to the model so that saturation levels for these 

streams may be calculated by a computer. Liquor streams which will 
be considered are liquor loops of SO2 scrubbers, ash pond loop, 
cooling tower water loops, coal pile drainage, etc. 
Keywords: liquid wastes; scrubbers; chemical composition; math- 
ematical models: cooling systems. 

150079 Characterization of TVA Coal Supplies. Smith, S.R.; 
Thomas, W.A. (TVA, 1145 Chestnut Street Tower 11, Chattanooga, 
TN, 37401). Project number: 942-15-670.02. Supported by: Tennessee 
Valley Authority, Chattanooga (USA). Funding: TVA; DOE. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective of this project is to define the relationships 
between coal characteristics and power plant performance, especial- 
ly the impact of available coals on the performance of power plants 
of the TVA system. Data on the characteristics and coals fired by 
the TVA units over the last 18 years on the performance of TVA 
units over the same period were assembled. The two data files will 
be correlated to determine which coal characteristics impacted var- 
ious areas of plant operation. 
Keywords: coal; fossil-fuel power plants; performance; tennessee 
valley authority; data acquisition; boiler fuel; physical properties. 

150080 1-MW Magnesium Oxide Scrubber Project: Colbert. 
Marcus, E.G. (TVA, 1120 Chestnut Street Tower 11, Chattanooga, 
TN, 37401). Project number: 942-15-630.09. Contract: TV-41967A. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: TVA; EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The primary objectives of the pilot plant program are as 
follows: (1) develop valuable in-house experience with the MgO 
process; (2) anticipate potential problems with the Johnsonville MgO 
process chemistry or equipment failures during startup, shakedown, 
and long-term operation; and (3) evaluate the long-term effects of 
contaminants such as fly ash, chlorides, and trace elements which 
evolve from the burning of coal. TVA's I-MW limeflimestone pilot 
plant at the Colbert Steam Plant will be modified to operate in the 
magnesium oxide scrubbing-regenerable mode. The performance of 
such process equipment as driers and calciners will be tested and 
evaluated as an integral part of the scrubbing and regenerative 
process. Certain process parameters such as dust loading and crystal- 
lization of magnesium sulfite will also be evaluated. 
Keywords: magnesium slurry scrubbing process; pilot plants; fly ash; 
chlorides; elements; trace amounts; tennessee valley authority; fossil- 
fuel power plants: evaluation; retrofitting. 

150081 Flue Gas Conditioning. Reed, M.W. (TVA, 1170 Chest- 
nut Street Tower 11. Chattanooea. TN. 37401). Proiect number: 942- 
15-660.06. supported by: ~ e n n e k e e  valley &thoXty, Chattanooga 
(USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are: (1) to summarize and evaluate data on the 
use of flue gas conditioning agents in improving overall and fine 
particulate collection efficiencies of electrostatic precipitators; (2) to 
review, investigate, and develop processes for additive injection to 
remove SO2 and/or NOx along with particulate in baghouses or 
precipitators; and (3) to provide guidelines for using chemical addi- 
tives by conducting comprehensive parametric field tests. The ap- 
proaches are (1) to maintain current awareness of developments in 
this technology; (2) to conduct in-house theoretical studies; (3) to 
conduct basic experimental work either in-house or through contrac- 
tual arrangements; (4) to conduct comprehensive parametric testing 
and endurance experiments to determine the ability, operational 
reliability, energy saving, and cost effectiveness of flue gas condi- 
tioning technology when applied to improving overall and fine 
particulate collection by precipitators; and (5) to establish definitive 
guidelines for choosing the conditioning agents by developing a 
model which will correlate precipitator performance with relevant 
properties of coal, fly ash, flue gas, and precipitator parameters. 
Keywords: flue gas; electrostatic precipitators; sulfur dioxide; nitro- 
gen dioxide; particles; pollution control; baghouses; field tests; cost; 
coal; fly ash; optimization. 

150082 Filtration Technology. Kushman, K.L. (TVA, Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number: 942-15- 
660.05. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The project objectives are: (1) to summarize and evaluate 
data on the performance of filtration equipment in removing fine 
particulate from fossil-fired power plants; (2) to review advanced 
concepts in filtration technology for fine particulate control; (3) to 
develop, conduct, and coordinate research to provide information to 
assist the Shawnee baghouse operation; and (4) to develop and 
demonstrate advanced filtration technology for fine particulate con- 
trol in conventional and advanced coal-based power plants. The 
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approaches are (1) to keep abreast of current developments ,in 
filtration technology as applied to the control of fine particulate 
emission from fossil-fired power plants; (2) to conduct theoretical 
investigations; (3) to conduct basic experimental work through con- 
tractual arrangements; and (4) to conduct pilot studies at TVA plants 
to demonstrate advanced concepts. 
Keywords: filtration; particles; pollution control; fossil-fuel power 
plants; performance; baghouses; pilot plants. 

150083 Pulsed Energization for Precipitators. Kushman, K.L. 
(TVA, 1170 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Project number: 942-15-660.04. Supported by: Tennessee Valley Au- 
thority, Chattanooga (USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objectives are: (1) to summarize and evaluate data on this 
technology; and (2) to develop and demonstrate the ability, technical 
integrity, reliability, energy saving, and cost effectiveness of using 
this technology for improving precipitator collection efficiencies for 
overall and fine particulates in low-sulfur coal applications. The 
approaches are: (1) to keep abreast of new developments by main- 
taining contact with the companies, users, and other researchers and 
by reviewing literature; (2) to evaluate the available systems and 
select the most promising option; and (3) to test and demonstrate the 
technical and economic feasibility of this option for improving 
existing precipitator collection efficiency and/or for reducing the 
size of new precipitators. 
Keywords: electrostatic precipitators; pulse generators; optimization; 
cost; efficiency; fossil-fuel power plants; coal; sulfur. 

150084 Sonic Dust Removal. Huang, C.M. (TVA, 1170 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number:.942-15- 
660.03. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA. 
Related energy source: Coal(100) R and D categories: &ological 
effects of pollutants or physical disturbances. 

The objectives are (1) to summarize and evaluate data on 
acoustic devices for dislodging ash, soot, and dust from boiler tubes 
and other enclosed surfaces such as precipitator collector plates and 
discharge electrodes; and (2) to test and demonstrate the energy 
saving ease of operation and maintenance, reliability, and cost effec- 
tiveness of such a system as an aid or an alternative to existing 
precipitator collector plate and discharge wire rappers. The ap- 
proaches are: (1) to maintain current awareness of developments in 
this technology by conducting literature survey and maintaining 
contact with developers, users, and other researchers; and (2) to test 
and demonstrate the commercial feasibility of this technology for 
enhancing precipitator performance. 
Keywords: electrostatic precipitators; tubes; boilers; cleaning; acous- 
tics; ashes; soot; dusts. 

150085 Rapid Sulfur Meter. Smith, S.R. (TVA, 1140 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number: 942-15- 
660.10. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA. 
Related,energy source: CoaI(100) R and D categories: Pollutant 
monltonng. 

The objective is to develop a continuous on-line nuclear 
analyzer for monitoring the quality of coals delivered to TVA plants 
and of coals at coal bunkers or any other locations. The immediate 
objective is to develop an analyzer system for use at Kingston Steam 
Plant to monitor the coals delivered by trucks to ensure compliance 
with the emission, regulations set forth in the .proposed consent 
decree. Initially, a rapid sulfur meter (RSM) will be quickly devel- 
oped, with minimum mdifications to the existing sampling facility, to 
allow on-the-spot screening of coals delivered by trucks. A new 
sampling station will be built later which will. incorporate the 
capability of extensive and statistically meaningful sampling of coals 
from each truck and detailed elemental analysis to give ash and 
moisture content and calorific values as well as elemental composi- 
tion of the coal by a hybrid high-resolution germanium sodium 
iodide detector. 
Keywords: on-line measurement systems; monitoring; coal; standards; 
compliance; tennessee valley authority; sulfur; design; fossil-fuel 
power plants. 

150086 Electrotube. Frank, R.L. (TVA, 1170 Chestnut Street 
Tower 11, Chattanooga, TN, 37401). Project number: 942-15-660.08. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: TVA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The objectives are: (1) to summarize and evaluate available 
data on the application of this technology to remove particulate 
matter from fossil-fuel combustion product streams; and (2) to devel- 
op and demonstrate the ability, technical integrity, operational reli- 
ability, energy saving, and cost effectiveness of using this technology 
to control overall and fine particulate emissions from conventional 
and advanced coal-based power plants. The approaches are: (1) to 

keep abreast of new developments, (2) to perform in-house theoreti- 
cal investigation, (3) to conduct pilot stud~es at existing TVA plants 
and pro osed pilot fluidized bed combustion plant, and (4) to con- 
duct fuly-scale studies to demonstrate the commercial feasibility of 
this technology in such applications. 
Keywords: feasibility studies; pollution control equipment; fossil-fuel 
power plants; cost; efficiency; pilot plants; technology assessment; 
electrostatic precipitators. 

150087 Study of Methods, Controls, and Costs Associated with 
Decblorination. Seaman, C.V. (TVA, 1140 Chestnut Street Tower 11. 
Chattanooga, TN, 37401). project number: 942-15-640.35. Supported 
by: Tennessee Valley Authority, Chattanooga (USA). Funding: 
T V A  - . 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The Waste water and Solid Waste Control Research Pro- 
gram hiis an Effluent Control Subprogram which has among others 
the immediate objective to examine the various technologies for 
removal of total residual chlorine and economic feasibility and 
adaptability to power plant operational practices. The midterm 
objective is to document technical problems associated with imple- 
menting and controlling this type of dechlorination process. The 
long-range objective is to demonstrate the use of such a technology 
under plant operating conditions. A review of current research and 
demonstration projects related to removal of total residual chlorine 
will be performed. The adaptability of available systems to TVA 
plants and economic feasibility of dechlorination for TVA facilities , 
will be determined. 
Keywords: dechlorination; cost; fossil-fuel power plants; tennessee 
valley authority; feasibility studies; technology assessment. 

, 

150088 Model Prediction for Chlorinated Effluents. Zielke, R.L. 
(TVA, 1140 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Project number: 942-15-640.36. Supported by: Tennessee Valley Au- 
thority, Chattanooga (USA). Funding: TVA. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Pollutant monitoring. 

The Waste Water and Solid Waste Control Research Pro- 
gram has a Chlorine and Alternatives Subprogram which has among 
others an objective to develop a model to predict the concentration 
of a biocide in a once-through and a closed-cycle cooling system. 
The scope of this effort is to improve the model's ability to predict 
free and total residual chlorine using field data from several plants 
and to further develop tuning techniques and reliable methods to 
simulate chlorine demand. 
Keywords: mathematical models; chlorine; dechlorination; waste 
water; cooling systems; forecasting; monitoring. 

150089 TVA Widows Creek Unit 8 Wet Limestone Scrubber Re- 
search Project: Process Improvement and Optimization flask No. 4). 
Runyan, R.A. (TVA, 1120 Chestnut Street Tower 11, Chattanooga, 
TN, 37401). Project number: 942-15-630.08.4. Supported by: Tennes- 
see Valley Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The objective is to provide sufficient operating data to allow 
process improvement and/or optimization of different variables that 
affect SO2 and particulate removal by the scrubber trains. The 
approach will involve the determination of maximum SO2 and 
particulate removal (in both the open grid tower and TCA modes) as 
a function of L/G, venturi, delta-P, pH, and stoichiometry. 
Keywords: lime-limestone wet scrubbing processes; optimization; 
fossil-fuel power plants; sulfur dioxide; particles; tennessee valley 
authority. 

150090 Empirical Linear Free-Energy Relationships (LFER's) for 
Coal and Its Combustion Chemistry. Badin, E.J. (TVA, 1145 Chest- 
nut Street Tower 11, Chattanooga, TN, 37401). Project number: 942- 
15-620.03. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA. 
Related energy source: Coal(100) R and D categories: Pollutant -. . . 
monitoring. 

Empirical LFER's are determined by systematically utilizing 
existing analyses for metals and semimetals in coal and ash byprod- 
ucts from coal combustion. The LFER's regarding chemistry and 
environmental concerns of value to TVA coal-energy goals of 
energy demonstrations and technology are interpreted and evaluat- 
ed. Whether and how other organizations should cooperate is rec- 
ommended and implemented where feasible. Midterm objectives are 
to evaluate results and determine which avenues should be intro- 
duced and implement those avenues for which answers are required.' 
Long-range objectives are to endeavor to predict long-range require- ' 
ments for TVA energy from coal and to obtain required LFER's for 
these needs. The approach taken was: (1) systematically obtain 
LFER's for differing ranks of coal from various sources, particle-size 
ranges of particulates from coal combustors, and related aspects 
pertinent to TVA coal-fired utilities;' (2) implement methods to 
obtain analyses from other organizations for comparison purposes; 
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and (3) interpret and evaluate the LFER's utilizing slopes of LFER's 
as a basis. 
Keywords: free energy; coal; combustion properties; coal; fossil-fuel 
power plants; tennessee valley authority; combustion. 

150091 Combustion Chemistry Projects for Coal-Energy Demon- 
strations and Technologies. Badin, E.J. (TVA, 1145 Chestnut Street 
Tower 11, Chattanooga, TN, 37401). Project number: 942-15-620.02. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: TVA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The objective is to complete the ongoing project on Chemis- 
try Evaluation for Effects of Bases or Alkaline Compounds on Coal 
Combustion toward the TVA pilot and demonstration of FBC. 
Midterm objectives are to carefully evaluate the results in the light 
of TVA coal-energy problems and implement further projects with 
additional objectives. Long-range objectives are to reevaluate in 
terms of TVA future increaqes in coal-energy processes and imple- 
ment projects toward TVA new objectives. The approach is to (1) 
carry out an updated critical literature survey in order to organize 
pertinent information; (2) systematically evaluate the information in 
order to increase the chemical understanding and introduce avenues 
or conclusions to aid TVA coal-energy processes; and (3) achieve 
recommendations to aid specific parts of the TVA processes such as 
more complete combustion in AFBC. 
Keywords: coal; combustion; combustion properties; bases; tennessee 
valley authority; technology assessment; data analysis; fossil-fuel 
power plants. 

150092 TVA Widows Creek Unit 8 Wet Limestone Scrubber Re- 
search Project: EIS Environmental Evaluations. Robards, R.F. (TVA, 
1120 Chestnut Street Tower 11, Chattanooga, TN, 37401). Project 
number: 942-15-630.08.6. Supported by: Tennessee Valley Authority, 
Chattanooga (USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

Determinations will be made of the actual scrubber operation 
on ambient air quality, particularly considering effects of plume rise 
varying with temperature. Sulfuric acid aerosol formation will be 
investigated; H2S04 aerosol formation and its impact on vegetation 
will also be considered. Water quality studies will include mixing 
characteristics of waste and discharge into the Tennessee River, and 
the chemical biological effects of constituents added to water sys- 
tems surrounding the power plants. Samples are collected at dis- 
charges of the ash pond, mist eliminator and scrubber pond, and 
from wells to sample ground water. 
Keywords: lime-limestone wet scrubbing processes; environmental 
impacts; air quality; temperature effects; sulfuric acid; aerosols; 
plants; water quality; sampling; ground water; scrubbers; ponds; 
wells; tennessee river; biological effects. 

150093 TVA Widows Creek Unit 8 Wet Limestone Scrubber Re- 
search Project: Sludge Treatment Demonstration and Evaluation d a s k  
5). Runyan, R.A.; Crowe, J.L. (TVA, 1120 Chestnut Street Tower 
11, Chattanooga, TN, 37401). Project number: 942-15-630.08.5. Con- 
tract: 78P38-151759. Supported by: Tennessee Valley Authority, 
Chattanooga (USA). Funding: TVA; EPA. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The project objectives are to demonstrate and evaluate on a 
prototype scale level the most effective scheme determined during 
ongoing testing at the Colbert/Sl~awnee plants for decreasing the 
effective area required for sludge disposal at the Widows Creek 
facility and that will produce a stable disposal product. The overall 
scope of the work should lead to the engineering, design, and 
installation of a commercial scale waste sludge treatment facility at 
Widows Creek. Plans are underway to demonstrate and evaluate on 
a prototype scale forced oxidation method of sludge disposal from a 
coal-fired boiler, and to demonstrate and evaluate forced oxidized 
sludge landfill at Widows Creek. An economic evaluation of sludge 
disposal methods for application to Widows Creek is also planned. 
The approach of study and work to be performed under Task 5 will 
involve a detailed evaluation of the six methods of sludge treatment 
currently being demonstrated at the Shawnee scrubber test facility 
and an evaluation of the sludge-fly ash blending and layering tests 
made at the Colbert pilot plant. 
Keywords: widows creek steam plant; sludges; waste processing; 
waste disposal; sanitary landfills; pilot plants; waste processing 
plants; lime-limestone wet scrubbing processes; fly ash; fossil-fuel 
power plants. 

150094 Development of Biological Criteria for Load Management 
and Siting Practices. Brellenthin, J.B. (TVA, 11 10 Chestnut Street 
Tower 11, Chattanooga, TN, 37401). Project number: 942-15-650.10. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: TVA. 

Related energy source: Coal(25); oil and gas(25); nuclear fission(25); 
hydroelectric(25) R and D categories: Ecological effects of pollutants 
or physical disturbances. 

E m s  biology pro ram has a land management and siting 
project designed to devefop biological criteria for siting power 
facilities and managing power lands and to ilksure that Power's 
biological concerns are factored into the site selection process. This 
project provides for active participation in the Office of Power siting 
and land management programs. A review of the biological criteria 
involved in land management and siting will be conducted and new 
or additional criteria will be developed as warranted. 
Keywords: power plants; site selection; environmental impacts; land 
use; management; biological effects. 

150095 Comparative Ekonomics of Advanced Processes. Robards, 
R.F. (TVA, 1120 Chestnut Street Tower 11, Chattanooga, TN, 
37401). Project number: 942-15-630.17. Supported by: Tennessee . 
Valley Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: Coal(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The primary objective of this project is to update or perfor~n 
new cost estimates for F G D  processes so that comparative econom- 
ics can be used for decision making. In previous years, cost estimates 
have been performed by ECDP on several F G D  systems, These 
processes include lime, limestone, magnesium oxide, Wellman--Lord, 
catalytic oxidation, copper oxide, citrate, Dowa, Chiyoda Thor- 
oughbred 121, Atomics International, FMC, consol, CEA-ADL, and 
generic double alkalis. The economics of these processes are fre- 
quently updated as new developments take place. In addition, cost 
estimates for NOx removal and simultaneous SOX--NOx removal 
will be performed. 
Keywords: economic analysis; comparative evaluations; nitrogen 
oxides; sulfur oxides; removal; forecasting; air pollution; flue gas; 
desulfurization; limestone; calcium oxides; magnesium oxides; cataly- 
sis; copper oxide; citrates. 

150096 Horizontal Travelling Screen. Johnson, J.T. (TVA, 1110 
Chestnut Street Tower 11, Chattanooga, TN, 37401). Contract: SO15- 
174. Supported by: Tennessee Valley Authority, Chattanooga (USA). - .  
Funding TVA. - 
Related energy source: Coal(25); nuclear fission(25); hydroelec- 
tric(50) R and D cateaories: Ecolorrical effects of oollutants or 
phyhical disturbances. - - 

ECT's biology program has an intake program plan with a 
horizontal travelling screen project which has the objective of 
analyzing the feasibility of this concept as an intake design alterna- 
tive. Should the feasibility of this concept prove feasible, construc- 
tion and operation of a prototype facility will be pursued. It appears 
that with proper design and the use of current technology, it should 
be possible to design a reliable horizontal travelling screen. TVA 
will analyze feasibility of the concept and provide a report assessing 
the horizontal travelling screen. Should the system prove feasible, 
construction and operation of a prototype facility will be pursued. 
No funds are included for this possible follow-on activity. 
Keywords: feasibility studies; Intake structures; power plants; envi- 
ronmental impacts; biological effects; screens; design; transport; per- 
formance testing. 

150097 ~iohon i to r in~ .  Brellenthin, J.B. (TVA, 11 10 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Project number: 942-15- 
650.04. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: TVA. 
Related energy source: general science(100) R and D categories: 
Environmental effects assessment.. 

ECT's biology program has a terrestrial program plan con- 
taining six subprogram areas. The biomonitoring subprogram is 
designed to keep abreast of results of biological monitoring studies 
for power facilities to assure minimal adverse impacts from power 
operations. This project will provide for detailed reviews of Power- 
funded biological monitoring programs and identification of research 
needs. Continuing detailed reviews will be conducted on results of 
biological monitoring studies. Results will be used to determine 
research needs associated with minimizing any adverse impacts 
associated with power operations. Assessments will be made on the 
adequacy of these studies. 
Keywords: power plants; environmental impacts; biological effects; 
terrestrial ecosystems; monitoring. ' 
150098 Intake Avoidance Concept. Johnson, J.T. (TVA, 11 10 
Chestnut St. Tower 11, Chattanooga, TN, 37401). Project number: 
942-15-650.03. Contract: S015-176. Supported by: Tennessee Valley 
Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: Coal(25); oil and gas(25); nuclear fission(25); 
hydroelectric(25) R and D categories: Environmental effects assess- 
ment. 

The ECT Biology Program has an Intake Program Plan with 
an Intake Avoidance project. The objective of this project is to 
determine the acceptability of the small opening, fixed screen con- 
cept as an intake alternative for the TVA region. A facility to 
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simulate this screening concept under field conditions will be de- 
si ed and workplans for its operation will be prepared. If this-phase 
oRhe  project is successful, further development and funding will be 
pursued. No funds are included for this possible subsequent activity. 
Keywords: tennessee valley authority; nuclear power plants; intake 
structures; performance; design; environmental Impacts; aquatic eco- 
systems; screens. 

150099 Baghouse Test Support. Kushman, K.L. (TVA, 1170 
Chestnut St. Tower 11, Chattanooga, TN, 37401). Project number: 
942-15-660.18. Contract: TV-48192A. Supported by: Tennessee 
Valley Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Erhvironmental 
effects assessment. 

The objective is to provide technical support to the TVA 
pilot baghouse and selected projects in the areas of baglife estima- 
tion, operating and maintenance cost analyses, and collection effi- 
ciency and pressure drop assessment. The approach is to establish 
personal services contracts to identify and recommend appropriate 
test and engineering analysis techniques .and to perform engineering 
analyses of experimental data. 
Keywords: baghouses; fabric filters; operztion; maintenance; efficien- 
cy; pressure drop; performance testing; economic analysis; service 
life; thermal power plants. . . 

150100 Novel Filtration Concepts Evaluation. Kushman, K.L. 
(TVA, 1170 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Project number: 942-15-660.17. Contract: TV-49295A. Supported by: 
Tennessee Valley Authority, Chattanooga (USA). Funding:.TVA. 
Related energy source: Coal(100) R and D categories: Environmental 
effects assessment. 

The objectives are (1) to identify and evaluate advances in 
baghouse technology and hardware that can potentially reduce 
operating and maintenance costs and/or increase particulate collec- 
tion efficiency, and (2) to define or improve candidate pilot-scale 
fabric filtration test facility configuration. The approach is to review 
existing theory and data and identify fundamental factors affecting 
collection efficiency and operating and maintenance costs; to survey 
baghouse vendors, the Environmental Protection Agency, and var- 
ious research institutions, and evaluate recent developments in fabric 
filtration systems that can potentially improve baghouse perform- 
ance and reduce costs; and to define pilot-scale baghouse test facili- 
ties based on this information. 
Keywords: filtration; baghouses; technology assessment; efficiency; 
optimization; pilot plants; planning. 

150101 Novel Filtration Concepts Optimization. Kushman, K.L. 
(TVA, 1170 Chestnut Street Tower 11, Chattanooga, TN, 37401). 
Project number: 942-15-660.16. Contract: TV-49235A. Supported by: 
Tennessee Valley Authority, Chattanooga (USA). Funding: TVA. 
Related energy source: CoaI(100) R and D categories: Environmental 
effects assessment. 

The objectives are to: (1) identify developing filtration tech- 
nology concepts that, at the laboratory scale, have demonstrated 
significant potential to reduce baghouse operating, maintenance, or 
capital costs or to increase particulate collection efficiency; and (2) 
assess the maximum impact such concepts may have on full-scale 
baghouse performance and costs. The approach is to review devel- 
opments in filtration technology and to conceive and implement 
theoretical and/or laboratory-scale expermental programs to opti- 
mize selected concepts. Results from these programs will be used to 
estimate full-scale baghouse cost and performance impacts. This 
effort will be accomplished through personal services contracts. 
Favorable developments will be incorporated into our inhouse pilot- 
scale baghouse facilities for further test and development. , 

Keywords: filtration; bench-scale experiments; baghouses; optimiz- 
ation; efficiency; cost; fossil-fuel power plants. 

150102 Advanced Waste Heat Control for EPA: Intake Stbcture 
Task. Brellenthin, J.B. (TVA, 11 10 Chestnut St. Tower 11, Chatta- 
nooga, TN, 37401). Contract: TV-41967A. Supported by: Tennessee 
Valley Authority, Chattanooga (USA). Funding: EPA. - 

Related energy source: CoaI(25); oil and gas(25); nuclear fission(25); 
hydroelectric(25) R and D categories: Ecological effects of pollutants 
or physical disturbances. 

The Biological Research Program has an Assessment of Bio- 
logical Impacts and Methods for Alleviation Subprogram which has 
among others an objective to develop, through research, control 
methods to reduce impingment and entrainment of aquatic organ- 
isms. The primary objectives of this task are to evaluate intake 
systems for screening aquatic organisms and to obtain biological and 
engineering information to evaluate such systems. The scope of this 
task will consist of summarizing and evaluating available data con- 
cerned with intake structures and identifying impingement and en- 
trainment problems for electric generating stations. Also, fine mesh 
and wedge-wire screening systems will be tested in a laboratory 
prototype. Testing will consist of gathering data on biological and 
engineering data regarding the ability of such a system to operate 

functionally without problems and to reduce entrainment of organ- 
isms with increased survival of some organism. 
Keywords: thermal power plants; intake structures; cooling systems; 
impingement; entrainment; aquatic organisms; performance testing; 
biological effects; design; waste heat. 

150103 Development of Flue Gas Desulfurization Technology: 
Shawnee Limefiimestone Scrubbing Program. Crowe, J.L. (TVA, 
1120 Chestnut Street Tower 11, Chattanooga, TN, 37401). Contract: 
TV-41967A. Supported by: Tennessee Valley Authority, Chattanoo- 
ga (USA). Funding: EPA; DOE. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective of this advanced rogram is to further the 
development of nonregenerable lime and {mestone flue gas desulfur- 
ization processes by testing and demonstrating advanced concepts at 
the Shawnee test facility for improving the reliability, efficiencies, 
and economics of the processes. The approach is to operate the 
TCA, venturi-spray tower and cocurrent scrubbers at the Shawnee 
test facility so as to test the effect of all or part of the following 
variables on SO2 removals: process reliability, performance of equip- 
ment, materials of construction, MgO addition single and two-stage 
forced-oxidation with and without MgO addition, limestone type 
and grind, and organic acid addition with and without oxidation. 
Other efforts include field testing of sludge disposal techniques, 
expansion of computer program for projecting the design and eco- 
nomics of full-scale lime and limstone F G D  system. 
Keywords: lime-limestone wet scrubbing processes; flue gas; desulfur- 
ization; optimization; sulfur dioxide; magnesium oxides; consol fgd 
process; fossil-fuel power plants. 

150104 Processing Sludge from Limefiimestone Wet Scrubbing 
Processes for Disposal or Recycle for EPA: Revegetation of SO2 
Waste Disposal Ponds Task. Crowe, J.L. (TVA, 1120 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Contract: TV-41967A. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective is to demonstrate an economically and environ- 
mentally acceptable alternative to the problem of ultimate disposal 
by using management techniques for ponded sludge to produce a 
material that will support vegetation and stabilize the disposal areas. 
Through greenhouse, field, and prototype studies, possible agrono- 
mic uses of the sludge will be identified. Methods for vegetation and 
stabilization of oonded scrubber sludge will also be demonstrated 
through field stidies. 

- 
Keywords: lime-limestone wet scrubbing processes; sludges; waste 
processing; waste disposal; recycling; revegetation; ponds; waste 
management; desulfurization; fossil-fuel power plants. 

150105 Absorption Steam Stripping Pilot Plant (Advanced Regen- 
erable Systems): 1-MW Colbert Plant. DeGuzman, J.S. (TVA, 1120 
Chestnut Street Tower 11, Chattanooga, TN, 37401). Contract: TV- 
49019A. Suonorted bv: Tennessee Vallev Authoritv. Chattanooga - ~~ ~ - - - 
(USA). ~ u n & ~ :  E P R ~ .  

- 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or hysical disturbances. 

Development o ran  advanced regenerable flue gas desulfuri- 
zation (FGD) process may provide a preferable (economical and 
reliable) system over those currently available. The major advantage 
of regenerable scrubbing is the production of a saleable product 
(sulfur or sulfuric acid) rather than a useless sludge waste as in a 
limestone system. The objective of this project is to evaluate absorp- 
tion/steam stripping as one of the new generation of advanced 
regenerable F G D  systems. At the request of contractors (EPRI), 
E D  and T will aid in the determination of the feasibility of advanced 
regenerable scrubbing systems and prepare proposals for demonstra- 
tion of these systems at the pilot and prototype scale. E D  and T will 
also be involved in the construction and operation of the I-MW pilot 
plant. Process data collected in the system's testing will be evaluated 
and a final report pre ared for publication by the contractors. 
Keywords: absorption; bue gas; desulfurization; scrubbers; waste 
product utilization; materials recovery; steam; feasibility studies; 
pilot plants; consol fgd process; fossil-fuel power plants. 

150106 TVA Economic Evaluation of the Rockwell Spray Dry 
Throwaway Process. Robards, R.F. (TVA, 1120 Chestnut Street 
Tower 11, Chattanooga, TN, 37401). Contract: TV-49050A. Support- 
ed by: Tennessee Valley Authority, Chattanooga (USA). Funding: - .  
EPRI. . - 
Related energy source: CoaI(100) R and D categories: Ecological 
effects of pollutants or physical disturbances. 

The objective of this project is to develop and present an 
economic evaluation of Rockwell International's (RI) open-loop 
Aqueous Carbonate Process (ACP) on a comparative basis with the 
TVA evaluation of the limestone slurry Flue Gas Desulfurization 
(FGD) process. A Phase I1 follow-on effort is being performed to 
compare contractor cost basis with the EPRI cost basis. Phase I of 
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the economic evaluation will include two cases - one using soda ash 
as sorbent, the second using lime as sorbznt. Based on the general 
premises and assumptions included in this schedule, TVA will re- 
quest that RI supply a process description and RI material balance, 
and the description, size, and 1978 cost of major e uipment pieces 
associated with the rocess. TVA will generate a l o w  diagram, a 
material balance in !VA format, overall plant layout, an itemized 
equipment list with material costs displayed in 1979 dollars, and 
revenue requirements in 1980 dollars for each case. Sixty days prior 
to the conclusion of Phase I, a proposal for Phase I1 efforts is 
pknr~ed fur work to corn are TVA economic evaluation prcmiscs 
(TVA basis) with the EPR! economic premises (EPRI basis). 
Keywords: flue gas; desulfurization; a1 aqueous carbonate process; 
economic analys~s; calcium carbonates; sodium carbonates; compara- 
tive evaluations; spray drying; consol fgd process; fossil-fuel power 
plants. 

150107 Characterization of Effluents from Coal-Fired Utility Boil- 
ers for EPA: Effects of Coal-Ash Leachate on Ground Water Quality 
Task. Ogle, K.L. (TVA, 1140 Chestnut Street Tower 11, Chattanoo- 
ga, TN, 37401). Contract: TV-41967A. Supported by: I'ennessee 
Valley Authority, Chattanooga (USA). Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram which has among others 
an immediate objective.to characterize the chemical composition of 
effluent streams from coal-fired power plants. The primary objective 
of this task is to characterize the leachate from ash ponds and the 
resulting chemical change in the leachate after percolation through 
subsoil. Special emphasis will be placed on trace elements. The scope 
of this task will involve the installation of test wells around ash 
ponds at two TVA coal-fired power plants. Soil core samples will be 
analyzed as a function of depth to determine the level of penetration 
by the leachate. Laboratory work will include column elution tests 
to characterize leachable material from coal ashes and their respec- 
tive subsoils. Ground water as well as water leachate from installed 
wells will be used to perform laboratory studies on the extent of 
penetration and contamination. Factors within the subsoil that affect 
leachate will be delineated and an evaluation of present and long- 
range effects will be performed. . 
Keywords: fossil-fuel power plants; leaching; ponds; waste water; 
trace amounts; elements; chromatography; soils; ground water; envi- 
ronmental impacts; diffusion. 

150108 Characterization of Effluents from Coal-Fired Utility Boil- 
ers for EPA: Chlorinated Once-Through Condenser Cooling Water 
Study Task. Seaman, C.V. (TVA, 1140 Chestnut Street Tower 11, 
Chattanooga, TN, 37401). Contract: TV-41967A. Supported by: Ten- 
nessee Valley Authority, Chattanooga (USA). Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
characterization and analysis. 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram which has among others 
the immediate objective to examine the magnitude of chlorinated 
organics produced in a once-through cooling system, to assess the 
quantities of total residual chlorine and its components (free and 
combined residual chlorine), and to determine efficacy of present 
chlorination practices. The mid-term objective is to develop a meth- 
odology for chlorine minimization/optimization studies. The long- 
range objective is to demonstrate such a methodology. The scope of 
the task consists of field sampling and laboratory analysis of chlorin- 
ated organics included on the priority pollutant list. Also, identifica- 
tion of organic precursors and amino acid concentrations in raw 
river water samples will be performed. This work will be performed 
on samples from four TVA steam plants. An outside laboratory will 
perform some of the necessary analytical work. Chlorine residuals 
(free and total) being discharged are measured at the outlet of a 
condenser. Chlorination cycles will be set at different rates, frequen- 
cies, and lengths of feed. The effluents and the condenser perform- 
ance will be monitored to qualify and quantify the efficacy of the 
different chlorination cycles and rates. 
Keywords: chlorine; chlorinated aliphatic hydrocarbons; cooling sys- 
tems; fossil-fuel power plants; efficiency; sampling; chemical analy- 
sis; amino acids; rivers; tennessee valley authority; chlorination. 

150109 Characterization of Effluents from Coal-Fired Utility Boil- 
ers for EPA: Design of Monitoring Program for Ash Pond Effluents 
Task. Ogle, K.L. (TVA, 1140 Chestnut Street Tower 11, Chattanoo- 
ga, TN, 37401). Contract: TV-41967A. Supported by: Tennessee 
Valley Authority, Chattanooga (USA). Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram which has among others 
an immediate objective to characterize the composition of effluent 
streams from coal-fired power plants and to determine if methods of 
control are necessary. The primary objective of this task is to 
establish sound monitoring frequencies necessary to yield an ade- 

quate degree of confidence in representing ash pond discharge 
charactenstics and to determine if the power plant is a net discharg- 
er. Special emphasis will be placed on trace elements. The scope of 
this task is to sample ash pond effluents at Colbert and Kingston 
Steam Plants with a frequency that is based on a statistical evaluation 
of past effluent data. Based on this program, TVA will be able to 
determine the sampling frequency to yield data representative of ash 
pond discharges. 
Keywords: monitoring; ashes; ponds; waste water; sampling; fossil- 
fuel power plants. 

1501 10 Characterization of Effluents from Coal-Fired Utility Boil- 
ers for EPA: Effects of pH Adjustment and Suspended Solids Removal 
on Trace Metals in Power Plant Ash Pond. Ogle, K.L. (TVA, 1140 
Chestnut Street Tower 11, Chattanooa, TN, 37401). Contract: TV- 
41967A. Supported by: Tennessee Valley Authority, Chattanooga 
,USA). Funding: EPA. 
Related. energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram which has among others 
an immediate objective to characterize the chemical composition of 
effluent streams from coal-fired power plants and to determine if 
methods of control are necessary. The primary objective of this task 
is to perform laboratory studies on the settling characteristics of 
bottom and fly ash in order to determine the settling time needed to 
meet (BATEA) total suspended solids standards and to determine if 
there is adsorption of trace elements on the suspended solids after 
pH adjustment to meet standards. The scope of this task will involve 
obtaining fly and bottom ash from Kingston and Colbert Steam 
plant: and to determine the settling time required to meet effluent 
guidelines. At the settling time required to meet effluent standards, 
the samples will be pH adjusted to meet effluent standards and 
various water quality parameters will be measured (especially trace 
elements) to see the net effect on the water quality of pH adjustment. 
Keywords: waste water; fossil-fuel power plants; fly ash; ashes; 
sedimentation; trace amounts; elements; suspensions; standards; 
water quality; ph value. 

1501 11 Characterization of Effluents from Coal-Fired Utility 
Boiler for EPA: Characterization of Coal Pile Drainage Task. Ogle, 
K.L. (TVA, 1140 Chestnut Street Tower 11, Chattanooga, TN, 
37401). Contract: TV-41967A. Supported by: Tennessee Valley Au- 
thority, Chattanooga (USA). Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. 

The Waste Water and Solid Waste Control Research Pro- : 
gram has an Effluent Control Subprogram which has among others . 
an immediate objective to characterize the chemical composition of 
effluent streams from coal-fired power plants and to determine 
methods of treatment and/or control. The primary objective of this 
task is to characterize the drainage from coal piles as a function of 
rainfall. Special emphasis will be given to trace elements and priority 
pollutants. The scope of this task will involve monitoring the coal 
pile drainage from two TVA coal-fired plants. Samples will be taken 
by an automatic sampler, composited and sent to the Laboratory 
Branch of Environmental Planning. The samples will be analyzed 
for 17 trace elements, total suspended solids, total dissolved solids, 
alkalinity, hardness, and pH. Laboratory column elution tests will be 
conducted on coal samples to attempt to predict runoff characteris- 
tics. Rain samples will also be taken for analysis. Methods of 
treatment for this effluent stream will also be examined. 
Keywords: chemical composition; waste water; fossil-fuel power 
plants; pollution control; trace amounts; elements; monitoring; coal; 
tennessee valley authority; rain; quantitative chemical analysis; water 
treatment. 

1501 12 Characterization of Effluents from Coal-Fired Utility Boil- 
ers for EPA: Model Prediction of Scale Formation in Recirculating 
Evaporative Cooling Systems Task. Boroughs, R.D. (TVA, 1140 
Chestnut Street Tower 11, Chattanooga, TN, 37401). Contract: TV- 
41967A. Supported by: Tennessee Valley Authority, Chattanooga 
(USA). Funding: EPA. 
Related energy source: CoaI(100) R and D categories: Pollutant 
monitoring. 

The Waste Water and SolidlWaste Control Research Pro- 
gram has a Thermal Control Subprogram and an Effluent Control 
Subprogram which include in their objectives the assessment, dem- 
onstration, and optimization of technology for controlling thermal 
and nonthermal effluents, respectively. The objective of this project 
is to provide a verified process model of CaC03 scale formation in 
cooling systems.which can then be used to define the constraints of 
cooling tower operation in modeling various reuse/recycle options. 
A pilot cooling system will be used to study the effects of various 
parameters of CaC03 scale formation. A computer model of the 
relevant processes will then be constructed, calibrated, and verified 
on the basis of this data. The verified process model will then be of 
value nationwide in the prediction and control of CaC03 scale. 
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Keywords: thermal effluents; calcium carbonates; cooling systems; 
pilot plants; scale control; recycling; scaling. -. IL .I- - 3  - t , .  

150113 Characterization of Effluents from Caal-E'ied Utility Boil- 
ers for EPA: Treatment of Chemical Waste Waters from Coal-Fired 
Power Plants With Special Emphasis on Trace Contapinant Task 
Removal. Magliente, S.H. (TVA, ,1140 Chestnut Street Tower 11, 
Chattanooga, TN, 37401). Contract: TV-41967A. Supported by: Ten- 
nessee Valley Authority, Chattanooga (USA). Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
monitoring. I 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram which has among others 
an immediate objective to evaluate the ability of activated carbon 
and macroreticular resins to  remove chlorinated organics. The pri- 
mary objective will be to  evaluate the removal of chloroform, 
bromodichloromethane, and dibromochloromethane from chlorinat- 
ed condenser cooling water. The midterm objective would be to 
demonstrate through laboratory tests on river water the usefulness of 
this technology for such an application. The long-range objective 
would be to demonstrate such a treatment system on a power plant 
waste water. The study will evaluate the ability of activated carbon 
and rnacrorectic~~lar resins to remove chloroform, 
bromodichloromethane, and dibromochloromethane by conducting 
adsorption isotherms, and column adsorption studies. 
Keywords: activated carbon; waste management; chloroform; bro- 
minated aliphatic hydrocarbons; chlorinated aliphatic hydrocarbons; 
resins; pollution control; adsorption; sorptive properties. 

150114 Fly Ash Characterization and Disposal for EPA: Charac- 
terization of Cool and Ash Task. Zielke, R.L. (TVA, 1140 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Contract: TV-41967A. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: EPA. 
Related energy source: Coal(100) R and D categories: Pollxtant 
characterization and analysis. 

The Waste Water and Solid Waste Control Research Pro- 
gram has an Effluent Control Subprogram which has among others 
an objective to investigate ashes and their effluents. The objective of 
this project is to characterize ashes and their waste effluents. The 
scope of this project is to provide information concerning the trace 
elements in coal and ashes, characterize ashes and waste effluents of 
two TVA plants, and provide a mass balance for trace elements for 
these plnnts. 
Keywords: fly ash; ashes; chemical composition; trace amounts; ele- 
ments; coal; fossil-fuel power plants; tennessee valley authority; 
waste management. 

150115 . Fly Ash Characterization and Disposal for EPA: $y Ash 
Handling Systems Task. Ogle, K.L. (TVA, 1140 Chestnut Street 
Tower 11, Chattanooga, TN, 37401). Contract: TV-41967A. Support- 
ed by: Tennessee Valley Authority, Chattanooga (USA): Funding: 
EPA. 
Related energy source: Coal(100) R and D categories: Pollutant 
characterization and analysis. 

The Waste Water and Solid Waste dontrol Research Pro- 
gram has an Effluent Control Subprogram which has among. others 
an immediate objective to determine methods of effective fly ash 
handling. The objective of this task of the program is to examine fly 
ash handling systems and the problems associated with ash handling. 
The scope of the project includes a literature survey and summary of 
available information on wet and dry fly ash handling systems. The 
approach also includes small-scale studies of dry handling systems 
and wet handling systems, cost estimates for some ash handling 
systems, and recommendations of promising systems. 
Keywords: fly ash; waste disposal; materials handling; cost; waste 
management. 

150116 Fly Ash Characterization and Disposal for EPA: Disposal 
and Utilization of Fly Ash Task. Zielke, R.L. (.TVA, 1140 Chestnut 
Street Tower 11, Chattanooga, TN, 37401). Contract: TV-4'1967A. 
Supported by: Tennessee Valley Authority, Chattanooga (USA). 
Funding: EPA. 
Related energy source: CoaI(100) R and D' categories: Pollutant 
characterization and analysis. 

The Waste Water and Solid Waste Control Program has an 
Effluent Control Subprogram which has among others an objective 
to investigate ashes and their effluents. The objective of this project 
is to provide a literature survey on the current state-of-the-art 
techniques concerning fly ash disposal and utilization. National and 
international literature on bottom ash and fly ash disposal, handling, 
utilization, reuse, and recycle will be reviewed. This includes discus- 
sion in the National Ash Association, Edison Electric Institute, 
Electric Power Research Institute, AEP, and others. Through tele- 
phone and field trips, present and projected methods of ash disposal 
and utilization will be identified with the TVA system of 12 steam 
plants. 

Keywords: fly ash; waste disposal; uses; materials handling; recycling; 
waste product utilization; tennessee valley authority; fossil-fuel 
power plants; waste management. 

1501 17 Advanced Waste Heat Control for EPA: Demonstration of 
Wet/Dry Cooling Tower. Boroughs, R.D. (TVA, 1140 Chestnut St. 
Tower 11, Chattanooga, TN, 37401). Contract: TV-41967A. Support- 
ed by: Tennessee Valley Authority, Chattanooga (USA). Funding: 
FPA -- - -. 
Related energy source: Coal(5O); nuclear fission(25); hydroelec- 
tric(25) R and D categories: Pollutant characterization and analysis. 

The Waste Water and Solid Waste Control Research Pro- 
gram has a Thermal Control Subprogram which has among others 
an objective to evaluate cooling technology. The primary objective 
of this task is to evaluate the engineering and environmental aspects 
of wet/dry cooling towers. Additionally, a system optimization 
model will be developed to identify the optimum turbine, condenser, 
and cooling system configuration. The scope of this task consists of 
purchasing a demonstration wet/dry tower and then testing the 
tower to verify models of performance, reduction in water usage, 
and plume dispersion. An evaluation of the engineering and environ- 
mental effects of wet/dry cooling will be conducted. A Westing- 
house Electric Corporation (WEC) system optimization model will 
be purchashed and developed to identify the optimum turbine, 
condenser, and cooling system configuration. 
Keywords: demonstration programs; cooling systems; optimization; 
cooling towers; performance testing; plumes; water requirements; 
environmental effects; thermal power plants; technology assessment. 

NUCLEAR REGULATORY 
COMMISSION 

160000 Develop Striped Bass Young-of-the-Year Model on 
Hudson River. Barnthouse, L.W. (Oak Ridge National Laboratory, 
P.O. Box X, Building 1505, Oak Ridge, TN, 37830). Project number: 
B-0165. Contract: B-0165. Supported by: Nuclear Regulatory Com- 
mission, Washington, D C  (USA). Office of Nuclear Regulatory 
Research. Funding: NRC-$92,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The purpose of the project is to dcvclop and apply computer 
simulation models and other methods of quantitative analysis in 
assessing effects of power plant entrainment and impingement on 
striped bass opulatrons in the Hudson River. The key objectives 
are: (I)  deverop and apply empirical entrainment and impingement 
methodologies to estimate entrainment and impingement impacts of 
Hudson River power plants; (2) develop and apply a methodology to 
examine and correct or blases inherent in present formulae used to 
calculate probability of mortality for live organisms entrained by 
power plants; (3) develop and apply a stock-recruitment model and 
methodology for testing validity of certain types of fits of stock-' 
recruitment curves; (4) perform independent analysis of the Texas 
Instruments 1974-1975 data sets relating to relative contribution of 
Hudson River striped bass population to Atlantic Coastal fishery; (5) 
develop and apply methodologies to estimate ratio of density of 
striped bass ichthyoplankton entering power plant intake to cross- 
sectional average density in river in vicinity of power plants; and (6) 
develop and apply quantitative methods of analysis for California 
and Maryland striped bass stocks. Models and other methods of 
analysis developed to date have figured prominently in environmen- 
tal impact assessments and hearings on Hudson River power plants. 
Keywords: thermal power plants; new york; new jersey; hudson 
river; condenser cooling systems; intake structures; environmental 
effects; striped bass; impingement; entrainment; biological effects; 
mortality; population dynamics; ichthyoplankton; mathematical 
models; simulation. 

160001 Impacts on Hudson River White Perch. Barnthouse, L.W. 
(Oak Ridge National Laboratory, P.O. Box X, Building 1505, Oak 
Ridge, TN, 37830). Project number: B-0423. Contract: B-0423. Sup- 
ported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Re ulatory Research. Funding: NRC. 
Related energy source: nuclear kssion(100) R and D categories: Pol- 
lutant characterization and analysis. 

The project objectives are: (1) to collect, compile, and ana- 
lyze data and other information on white perch impingement losses 
at power plants on the Hudson River; (2) to estimate the exploitation 
rate and condition mortality rate due to impingement; and (3) to 
document in a final report the results of the imminent analysis and to 
make a determination whether the impingement losses are having a 
potentially adverse impact on the white perch population in the 
Hudson River. 
Keywords: hudson river; fishes; environmental impacts; data acquisi- 
tion; data analysis; impingement; power plants; mortality; population 
dynamics. 
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160002 Containment Analysis Development. Wells, R.A. (EG and 
G Idaho, Inc., Idaho National Engineering Lab., P.O. Box 1625, 
Idaho Falls, ID, 83401). Project number: A-6042. Contract: A-6042. 
Supported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC- 
$5 10.000. ----.--- 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objective is the development of multidimensional tran- 
sient compressible flow program, BEACON, to perform best esti- 
mate calculations of containment pressure and temperature response. 
Work has progressed through the development of BEACON/ 
MOD3 and a comprehensive code assessment program is being 
undertaken. 
Keywords: bwr type reactors; pwr type reactors; containment sys- 
tems; mathematical models; computer codes; k codes; compressible 
flow. 

160003 PBF Experimental Engineering. MacDonald, P.E. (EG 
and G Idaho, Inc., Idaho National Engineering Lab., P.O. Box 1625, 
Idaho Falls, ID, 83401). Project number: A-6041. Contract: A-6041. 
Supported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC- 
$6,888,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The Power Burst Facility (PBF) is a testing tool to obtain 
data on the performances of fuel rod clusters under abnormal power 
flow and energy density conditions. The data obtained will be used 
to develop or confirm analytical capability which can be used to 
predict fuel response in power reactors during off-normal operating 
conditions. Nuclear irradiation tests will be performed on single fuel 
rods or clusters of fuel rods under abnormal conditions. Tests will be 
performed to characterize the behavior of a single rod and a nine-rod 
bundle of unirradiated PWR fuel rods at power densities from the 
normal operating range through the range where departure from 
nuclear boiling (DNB) is exceeded. These tests determine the modes, 
mechanisms and consequences of fuel cladding failure under various 
overpower and/or undercooling conditions. The PCM tests to be 
performed in FY 1980 are PCM-7 (%rod). The PBF LOCA test 
series is being performed to determine the behavior of PWR-type 
fuels under LOCA conditions, including ballooning that could occur 
in prepressurized rods. The 4-rod blowdown LOCA tests LOC-6 
and LOC-7 are planned for FY 1980. The RIA tests will determine 
test fuel rod behavior and fuel failure thresholds that might result 
from a reactivity initiated accident. RIAI-4, a %rod test with preir- 
radiated rods is scheduled for FY 1980. A rewet, stored energy test, 
PR-I, is also scheduled for FY 1980. Three RIA tests, RIAI-3, 
RIAI-6, and RIAl-7, and three abnormal operational transient tests, 
OPTI-I, OPTI-2, and OPT1-3, are scheduled for FY 1981, together 
with preparation for the first severe damage small break LOCA test 
in late N 1980 or early FY 1981. 
Keywords: pbf reactor; reactor operation; pwr type reactors; fuel 
elements; fuel element clusters; reactor accidents; reactor safety; fuel 
element failure; loss of coolant. 

160004 Fission Product Transport Analysis. Gieseke, J.A. (Bat- 
telle Columbus Labs., 505 King Avenue, Columbus, OH, 43201). 
Project number: A4078. Contract: A-4078. Supported by: Nuclear 
Regulatory Commission, Washington, D C  (USA). Office of Nuclear 
Regulatory Research. Funding: NRC-$362,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objective is to provide methodology for analyzing trans- 
port and deposition of fission products during a range of accident 
conditions in LWRs and spent fuel transportation casks. Initial 
emphasis was on behavior in the primary system of LWRs during 
controlled-LOCA and in the spent fuel cask during LOCA. The 
work has been extended to address fission product behavior during 
hypothetical meltdown accidents in LWRs. The results of the analy- 
ses can be used to help evaluate the degree of conservatism in 
current accident analysis assumptions, assist in the design of experi- 
ments for verification of the models developed, and form the basis 
for more detailed model development should the need arise. The 
technical approach being followed superimposes analytical models 
of the transport and deposition properties of the various chemical 
and physical forms of fission products in a steam environment on 
state-of-the-art calculations of thermal hydraulic conditions during 
design basis LOCA or on estimates of thermal hydraulic conditions 
during assumed meltdown situations. 
Keywords: bwr type reactors; pwr type reactors; loss of coolant; 
spent fuel casks; primary coolant circuits; fission products; deposi- 
tion; radioactive aerosols; radioactivity transport; calculation meth- 
ods. 

160005 Natural Convection in Molten Pools. Kulacki, F.A. (Ohio 
State University, Department of Mechanical Engineering, Colum- 
bus, OH, 43201). Project number: A4061. Contract: A-4061. Support- 

ed by: Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research. Funding: NRC-$45,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The project objective is to develop correlations for determin- 
ing heat transfer rates by natural convection from enclosed fluid 
volumes having'internal heat generation. This is an important safety 
consideration in the evaluation of the postaccident heat removal 
capabilities for both thermal and fast reactors under postulated core 
melt conditions. Heat transfer experiments will be performed exam- 
ining effects of geometry and multiple layers and analytical represen- 
tations of the results will be derived. 
Keywords: power reactors; reactor cores; meltdown; liquid metals; 
heat transfer; natural convection; after-heat removal. 

160006 Fission Product Release from LWR Fuel. Malinauskas, 
A.P. (Oak Ridge National Laboratory, Building 4500N, Oak Ridge, 
TN, 37830). Project number: B0127. Contract: B-0127. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear  regulator,^ Research. Funding: NRC-$340,000. 
Related energy source: nuclear fusion(100) R and D categories: Pollut- 
ant characterization and analysis. 

Initially this program was developed primarily with the aim 
toward supplanting existing information which is incomplete or 
inconsistent as regards fission product behavior during release from 
Light Water Reactor (LWR) fuels as might occur in controlled loss 
of coolant accidents (LOCA) or spent fuel transportation accidents 
(SFTA). Currently the objective is to extend the studies to include 
conditions approaching core meltdown. Emphasis is placed on defin- 
ing the chemical and physical forms most likely to result from 
interactions between fuel, fission products, cladding, and coolant, 
and on improving the precision attending predictions of gap release 
fraction: 
Keywords: bwr type reactors; pwr type reactors; loss of coolant; fuel 
element:; spent fuel elements; accidents; transport; fission product 
release. 

160007 Fuel Behavior Verification. Hobbins, R.R.; Bohn, M.; 
Dearien, J.A. (EG and G Idaho, Inc., Idaho National Engineering 
Lab., P.O. Box 1625,'Idaho Falls, ID, 83401). Project number: A 
6046. Contract: A-6046. Supported by: Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory-Re- 
search. Funding: NRC-$1,825,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

This project encompasses: (1) assistance to the Division of 
Reactor Safety Research in the development and coordination of a 
comprehensive program for determining the behavior of reactor 
fuels under abnormal and accident conditions; (2) the development 
of detailed analytical and experimental project descriptions; (3) the 
evaluation of experimental data and the development and verifica- 
tion of LWR fuel and cladding material property correlations, 
including properties for plutonium recycle fuel; (4) the verification 
of analytical fuel behavior models by comparison of calculations 
with appropriate experimental data; (5) the fabrication and irradia- 
tion of certain instrumented test assemblies in the Halden Reactor; 
and (6) the development and execution of a program for postirradia- 
tion examination of typical power reactor fuel. Pertinent experimen- 
tal data will be obtained and codes will be checked against these 
dates. . 
Keywords: bwr type rkactors; pwr type reactors; fuel elements; fuel 
element failure; performance; transients; reactor accidents; perform- 
ance testing; data compilation. 

160008 Fuel ~eha;ior Model Development. Bohn, M. (Eg and G 
Idaho Inc., P.O. Box 1625, Idaho Falls, ID, 83401). Project number: 
A6050. Contract: A-6050. Supported by: Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Funding: NRC-$538,000. 
Related energy source:: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objective is to provide computer codes to predict the 
behavior of fuel rods in light water nuclear reactors during normal 
and transient conditions. The plastic deformation and creep effects 
incorporated into FRACAS-I1 Subcode is being slipped to August 
31, 1978. This delay will have no impact on subsequent milestones 
further downstream. The advanced version of GRASS was linked to 
FRAP-T. The COBRA IV, multi channel thermohydraulic code 
was linked with FRAP-T and a report describing the linkup was 
issued (CDAP-TR-017). A preliminary draft of the automated statis- 
tical analysis. to be added to FRAP-T has been completed and 
remaining worb is proceeding on schedule. The initial programming 
of FRAPCON-1 is complete and the developmental verification and 
documentation, underway. FRAP-T5 development is continuing. 
The preliminary Rod Bowing Effect Model for the FRAP-T Code 
was issued. 
Keywords: bwr type reactors; pwr type reactors; fuel elements; 
transients; mathematical models; p codes; computer codes. 
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160009 Creare Downcomer Effects Program. Rothe, P.; Crowley, 
C.J. (Creare, Inc., Hanover, NH, 03755). Project number: A4070. 
Contract: A-4070. Supported by: Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Reactor Safety Research. Fhding: 
NRC-$607,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The FY 1978 objectives are as follows: (a) develop phenom- 
ena-based best-estimate semi-empirical models to predict transient 
plenum refill rates and phenomena affecting system behavior during 
the ECC injection phase and (b) develop preliminary scaling hypoth- 
eses relating to transient plenum refill and phenomena affecting 
system behavior during the ECC injection phase. The approach is a 
combination of experimental and model development activities. Ex- 
periments on the 1/15 scale can be conducted at Creare, and use is 
made of 2/15 scale experimental data from Battelle-Columbus, Dart- 
mouth experiments, Semiscale and LOFT results. The desired result 
is an experimentally derived semi-empirical model which can predict 
transient lower plenum refilling. 
Keywords: pwr type reactors; reactor safety; loss of coolant; eccs; 
performance; hydraulics; liquid flow; mockup; testing. 

160010 Steam-Water Mixing and System Hydrodynamics Pro- 
gram. Collier, R. (Battelle Columbus Labs.. 505 King Street, Colum- 
bus, OH, 43201). Project number: A4048. Contract: A-4048. Support- 
ed by: Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Reactor Safety Research. Funding: NRC-$850,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objective is to conduct experimental studies which inves- 
tigate the steamwater interactions including ECC penetration and 
sweepout in 1/15 and 2/15 scale models of PWR's. The data and 
results of these studies will be used to develop empirical models for 
use in best estimate analysis of loss-of-coolant accidents. FY-79 
activities are directed at identifying and establishing the physical 
basis for scaling relationships pertinent to ECC bypass phenomena 
and at determining the validity of using steady-state results for 
predicting transient behavior. Experimental studies will be conduct- 
ed in a 2/15 PWR vessel model to evaluate ECC penetration and 
refill processes, and correlations for prediction of the transient refill 
process will be developed. 
Keywords: pwr type reactors; eccs; performance; reactor safety; 
configuration; hydraulics; two-phase flow; mockup; entrainment; 
functional models. 

160011 PWR Blowdown Heat Transfer Separate Effects Program. 
White, T.D. (Oak Ridge National Laboratory, Building 9204-1, Oak 
Ridge, TN, 37830). Project number: B0125. Contract: B-0125. Sup- 
ported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Ofice of Nuclear Regulatory Research. Funding: NRC- 
$4,750,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The PWR-BDHT program is a separate effects program 
designed to investigate transient heat transfer phenomena within an 
electrically powered fuel pin array. In addition to LOCA transients, 
high pressure (600 to 1000 psi) bundle uncovety experiments will be 
conducted. Specific data to be obtained include: (1) time-to-CHF 
under rapid depressurization; (2) bundle film boiling and transition 
boiling effects; (3) bundle un,covery/recovery heat transfer effects; 
and (4) comparisons of transient and steady-state derived heat trans- 
fer correlations. 
Keywords: pwr type reactors; reactor safety; loss of coolant; blow- 
down; heat transfer; fuel assemblies. 

160012 Inspection of Nuclear Reactor Welding by Acoustic Emis- 
sion. Prine, D.W. (General American Research Division, 7449 Nat- 
chez Avenue, Niles, IL, 60648). Project number: A4052. Contract: A- 
4052. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Div. of Water Reactor Safety. Funding: NRC-$100,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lu(anl characterization and ar~alysis. 

Project objectives are: -(I)  to develop the techniques for 
continuous monitoring of welding of nuclear components, such as 
pressure vessels and piping by acoustic emission; (2) to prove the 
feasibility of the technique under shop conditions and validate the 
acoustic emission findings by currently accepted NDE techniques; 
(3) to provide data for ASME code acceptance of the inspection 
practice; (4) to develop, build and validate prototype monitors for 
"no-hands" service in shops for nuclear pipe and pressure vessel 
welding; and (5) to verify the capability of advanced AE monitors to 
detect and discriminate different flaw types and sizes. Flaw detection 
has been demonstrated by acoustic emission during welding a variety 
of piping and in pressure vessel steel in commercial welding shops. 
A E  discrimination signatures have been developed for slag inclusion 
and for cracking and A E  sizing for welding flaws. 
Keywords: bwr type reactors; pwr type reactors; reactor compo- 
nents; reactor cooling systems; welded joints; acoustic emission 
testing; inspection. 

160013 ' Design Criteria for Piping and Nozzles. Moore, S.E. (Oak 
Ridge National Laboratory, Building 9204-1, Oak Ridge, TN, 
37830). Project number: B0123. Contract: B-0123. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Funding: NRC-$400,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The Design Criteria for Piping and Nozzles Program is 
generating data for use in satisfying structural safety criteria in the 
design of nuclear plant pressure boundary components, and for use 
in assessing the adequacy of current structural analysis methods and 
design qualification rules. The program is organized into eight major 
tasks including administration, PVRC and ASME Code efforts and 
NRC Licensing. support, and six F k s  ident~fied with specific com- 
ponents. Extensive studies are be~ng conducted on the structural 
behavior of piping system components such as straight pipe, elbows, 
tees, reducers, etc., welded and flanged joints in pipe, and reinforced 
openings, I.e., isolated and closely-spaced nozzles, in cylindrical 
pressure vessels over dimensional ranges and loading conditions that 
are typical for light-water reactor plant design. 
Keywords: pwr type reactors; bwr type reactors; pressure vessels; 
pipes; nozzles; stress analysis; stresses; configuration. 

160014 Crack Arrest Study. Rosenfield, A.R. (Battelle Memorial 
Institute, 505 King Avenue, Columbus, OH, 43201). Project number: 
A4046. Contract: A-4046. Supported by: Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Water Reactor Safety. 
Funding: NRC-$5 12,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The project objective is to establish a crack arrest methodolo- 
gy for heavy-walled pressure vessels fabricated from nuclear grades 
of steel. 
Keywords: bwr type reactors; pwr type reactors; pressure vessels; 
cracks; testing; two-dimensional calculations. 

160015 Structural Integrity of Water Reactor Pressure Boundary 
Components. Loss, F.J. (Naval Research Laboratory, Code 6390, 
Washington, DC, 20375). Project number: B5528. Contract: B-5528. 
Supported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Div. of Water Reactor Safety. Funding: NRC-$775,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The project has the following objectives: (I) assess materials 
behavior in relation to structural safety and reliability for pressure 
boundary components of light water reactors; (2) develop an under- 
standing of fast fracture and low cycle fatigue phenomena in terms 
of continuum mechanics and metallurgical factors; (3) identify metal- 
lurgical factors and evolve guidelines for radiation resistant steels; 
(4) investigate procedures for periodic reduction of radiation in- 
duced property changes; and (5) evolve engineering criteria for 
reliable strucural performance and long term operation. 
Keywords: materials testing; physical radiation effects; steels; fatigue; 
fractures; pressure vessels; performance testing; reactor materials; 
pwr type reactors; bwr type reactors; reactor safety; reliability. 

160016 Source Term Measurements. Mandler, J.W. (EG and G 
Idaho, Inc., Idaho National Engineering Laboratory, Idaho Falls, 
ID, 83415). Project number: A6075. Contract: EY-76-C-07-1570. S u p  
ported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Fuel Cycle and Material Safety. Funding: NRC- 
$699,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objectives of the program are to provide verified empiri- 
cal source term data for PWRs; to provide performance data on 
reactor plant process equipment; to develop analytical capability to 
adequately collect and measure radioiodines, particulates, C-14 and 
tritium species at levels appropriate for verifying compliance with 
ALARA limits; and to measure radiation fields in selected plant 
operating areas for evaluation of dose rate source terms and dose 
rstp m n d ~ l r  .".- ... "..W.". 

Keywords: pwr type reactors; radioactive effluents; reactor oper- 
ation; activity levels; fission product release; gamma radiation. 

160017 Heavy-Section Steel Technology Program. 'Whitman, 
G.D. (Oak Ridge National Laboratory, Building 9204-1, Oak Ridge, 
TN, 37830). Project number: B01 19. Contract: B-0119. Supported by: 
Nuclear Regulatory Commission, Washington, D C  (USA). Ofice of 
Nuclear Regulatory Research. Funding: NRC-$1,990,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The Heavy-Section Steel Technology Program is providing 
data which is used in the prediction of thick-section vessel fracture 
characteristics to include a realistic evaluation of the fracture poten- 
tial and the development of fracture' prevention criteria. Flaw 
growth mechanisms, crack propagation and arrest including the 
effects of irradiation in both design and'accident loading conditions 
are being considered. The significance 'of cracks residing in weld 
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repair regions and in low shelf toughness material are being quanti- 
fied. The program includes tests on pressure vessels and specimens 
up to 6 inches thick. Results from th&F efforts contribute to the 
needs of regulatory and safety bodies, code writing bodies, and the 
nuclear wer industry. 
~ e y w o r G  pwr type reactors; bwr type reactors; pressure vessels; 
fractures; steels; fracture properties; performance testing; mockup; 
reactor materials; stresses; defects. 

160018 Improved Ultrasonic Non-Destructive Testing of Pressure 
Vessels. Ganapathy, ,S. (University of Michigan, Department of 
Electrical and ,Computer Bngineering, Ann Arbor, MI, 48109). 
Project number: A4047. Contract: A-4047. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Water 
Reactor Safety. Funding: NRC-$130,000. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

A system.is to be developed for reliably determining the size 
of flaw indications to within the limits set by the new ASME Boiler 
and Pressure Vessel Code requirements as published in the Summer 
1973 Addenda. l h i s  is to be done by computer-processing of ultra- 
sonic pulse-echo data from a phase-sensitive synthetic array of 
transducers. Feasibility of this concept is expected to be demonstrat- 
ed within the, first six months of the contract period using test 
specimens having machined discontinuities, which have been made 
from materials used in reactor pressure vessels. T o  be demonstrated 
is that the phase-sensitive array is superior to the conventional pulse- 
echo systems in determining the size, shape, and orientation of a 
discontinuity. 
Keywords: bwr type reactors; pwr type reactors; pressure vessels; 
testing: defects: nondestructive testing; cracks; ultrasonic testing. 

stress in threadfin shad; and (5) to determine mechanisms used by 
threadfin shad to rebound from population crashes. Results to date 
have allowed a judgement to be made concerning both the cause of 
impingement of threadfin shad and the resulting effects on communi- 
ty functions in Watts Bar Reservoir. The results also allow conclu- 
sions to be drawn concerning the probable cause of impingement of 
threadfin in other systems that have similar environmental character- 
istics and intake structures. Rebounding mechanisms include in- 
creased egg hatching success as egg density decreases and y-0-y 
s awning. 
deywords: nuclear power plants; condenser cooling systems; intake 
structures; 'environmental effects; fishes; impingement; biological ef- 
fects; mortality; population dynamics; temperature effects; aquatic 
ecosystems; ecology; biological stress; behavior. r 

160021 Analysis of the Effects of Natural Pbenomena upon Exist- 
ing Plutonium Fabrication Facilities. Carson, J.E. (Argonne National 

' 

Laboratory, Division of Environmental Impact Studies, Argonne, 
IL, 60439). Project number: A2150. Contract: A-2150. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Material Safety and Safeguards. Funding: NRC-$200,000. 
Related energy source: nuclear fisslon(100) R and D categories: 
Health effects assessments. 

The objectives are: (I) to determine the ability of existing 
structures containing plutonium to resist severe wind storms includ- 
ing tornadoes; (2) to establish the diffusion and deposition of special 
nuclear materials by severe storms; and (3) to determine the radio- 
logical effects of such an event. Seven teams of specialists from 
around the country are studying six existing mixed oxide fuel fabrica- 
tion and/or research facilities. A meteorologist from the Univ. of 
Chicago calculated the probability of winds equaling or exceeding a -, -. - 
given-wind speed for each site and also developed a descriptive 

160019 Research Program--Uranium Mill Tailins. Kisieleski, model of the tornado vortex. A scientist from the Savannah River 
W.E.; Momeni, M.H. (Argonne National Laboratory, 9700 S. Cass Lab in SC developed a mathematical model of dispersion of particu- 
Avenue (EIS-IO), Argonne, IL, 60439). Project number: A2046 lates plus rainoutjwashout by tornadic clouds. The strength of the 
Contract: A-2046. Supported by: Nuclear Regulatory Commission, buildings containing plutonium and their probable mode of failure 
Washington, DC (USA). Office of Nuclear Regulatory Research. during tornadoes and strong straight line winds were determined by 
Funding: NRC-$269,000. an eneineerine team from Texas Tech. The amount of.materials 
Related- energy source: nuclear fission(100) R and D categories: 
Health effects assessments. 

The purpose of this study is to obtain experimental data for 
the prediction of impacts of uranium milling operations on public 
health and the environment. The data will provide the Nuclear 
Regulatory Commission (NRC) with a base for the development of a 
methodology to establish compliance with environmental standards, 
and a generic evaluation of the impacts of uranium milling oper- 
ations. The objectives of this field study program at operating 
uranium mills are as follows: (I) to provide measurements which can 
be used as a basis for estimating and characterizing the airborne 
effluent release rates (source terms) for uranium milling activities 
[This would include release rates of radioactive particulates (specific 
nuclides) and radon-222 from (a) mill stacks and vents, (b) ore piles, 
and (c) tailings piles.]; (2) to provide data which can be used to 
confirm predicted offsite environmental concentrations (based on 
source terms and dispersion calculations); or which can form the 
data base for revising estimates of release rates (particularly for 
releases from area sources such as tailings piles and ore pads); (3) to 
evaluate the potential radiological significance of food ingestion 
pathways resulting from airborne emuent releases from uranium 
mills. Primarily focus is on ingestion exposures associated with 
grazing animals and locally raised food crops or garden produce; 
and (4) to test, demonstrate, and evaluate environmental monitoring 
methods and techniques in order to provide information for develop- 

. ing regulatory guidance for these monitoring programs. The pro- 
gram is achieving its initial goal of providing input data from milling 
operations for the generic statement. 
Keywords: feed materials plants; environmental impacts; radiation 
hazards; radon 222; radioactive effluents; radiation monitoring; ra- 
dioecological concentration; mill tailings; particles; radioisotopes. 

160020 Threadfin Shad Impingement: Population Response. 
McLean, R.B. (Oak Ridge National Laboratory, Environmental 
Sciences Division, Oak Ridge, TN, 37830). Project number: B0406. 
Contract: B-0406. Supported by: Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Reactor Safety Research. Funding: 
NRC-$191,000. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Health effects asszssments. 

The impact of cooling water systems on fisheries is assessed in 
NRC's environmental impact statements. Threadfin Shad Impinge- 
ment: Population Response is a study of the mechanisms influencing 
fish kills at nuclear power plants designed: (1) to develop the causal 
link (if any) between intake structures and mortality of threadfin 
shad collected on intake screens; (2) to assess the effect of cold water 
temperatures on the susceptibility of threadfin shad (dorosoma pe- 
tenense) to impingement on intake screens and to predation by game 
fish (i.e., sauger); (3) to asspss.the effects of sauger on threadfin shad 
as prey; (4) to determine.the possibility of using blood chemistry 
(serum e!ectrolytes) as a.'method to quantify lethal and sublethal 

releasgd as a hnction of storm intensity were determined by scien- 
tists from Battelle PNL for input into SRL dispersion model. De- 
mographers from Argonne determined the population statistics for 
the area within 80 km of each facility. Meteorologists from ANL , 
have provided data on the climatology of each site and estimates of 
dispersion during normal and straight-line strong wind events. A 
team of radiologists from Battelle PNL calculated the radiological 
impact of severe storms. The severe storms analysis is one part of 
NRC's analysis of the safety and environmental impact of severe 
natural phenomena on facilities containing Pu. The other two events 
are floods and earthquakes. The methods, models and procedures 
can be used to determine the potential safety hazards of a damaging 
natural phenomenon on any structure containing hazardous materials 
and to assess the risks associated with non-NRC licensed facilities 
containing s ecial nuclear materials. 
Keywords: Re1 fabrication plants; plutonium oxides; tdrnadoes; 
storms; safety engineering; seismic effects; floods; earthquakes; radio- 
nuclide migration. , 

160022 GEIS on Handling and Storage of Spent Light Water 
Power Reactor Spent Fuel. Novick, M. (Argonne National Lab., 9700 
S. Cass Avenue (EIS-I IA), Argonne, IL, 60439). Project number: A- 
2142. Contract: A2142. Supported by: Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Material Safety and 
Safeguards. Funding: NRC-$60,000. 
Related energy source: nuclear fission(100) R and D categories: 
Health effects assessments. 

The objective of the project is the preparation of a generic 
environmental impact statement (GEIS) on the handling and storage 
of commercial LWR spent fuel through the year 2000 in the absence 
of spent fuel reprocessing. The GEIS will address (1) the relation- 
ship between expected spent fuel generation and the capacity of 
storage facilities to accommodate it, (2) the alternatives available or 
possible for spent fuel storage and the alternatives to the continued 
generation of spent fuel, (3) a cost-benefit analysis of the environ- 
mental, social and economic factors; the commitment of resources 
for spent fuel storage; the relationship between short-term uses of the 
environment and its long term productivity for the various alterna- 
tives considered, (4) the implication of transportation requirements, 
(5) the implications that may affect licensing requirements, and (6) 
possible amendments that will be needed to the regulations that 
govern the handling 'and storage of spent fuels. Final GEIS on 
handling and storage of spent light water power fuel will be pub- 
lished as NUREG-0575. 
Keywords: bwr type reactors; pwr type reactors; spent fuel storage; 
environmental impact statements; forecasting; research programs; 
planning. 

160023 Licensing Program Support--Environmental Assistance for 
the Office of Nuclear Materials Safety and Safeguards. Gustafson, 
P.F. (Argonne National Laboratory, 9700 South Cass Ave. (EIS-lo), 
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Argonne, IL, 60439). Project number: A2153. Contract: A-2153. 
Supported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Material Safety and Safeguards. Funding: 
NRC-$55,000. 
Related energy source: nuclear fission(100) R and D categories: 
Health effects assessments. 

The objective is to prepare environmental assessments and 
environmental impact statements for nuclear fuel reprocessing, stor- 
age, and recycling facilities. An independent assessment of the 
potential environmental impacts due to construction !and/or oper- 
ation of a specific nuclear fuel reprocessing, storage or recycle 
facility is developed by a team of engineers and scientists. 
Keywords: environmental impact statements; environmental impacts; 
fuel reprocessing plants; fuel fabrication plants; spent fuel storage; 
storage facilities; construction; operation. 

160024 Generic Environmental Impact Statement on Uranium 
M i i g  Operations. Montet, G.L. (Argonne National Laboratory, 
9700 S. Cass Avenue (EIS Building lo), Argonne, IL, 60439). 
Project number: A2143. Contract: A-2143. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Material Safety and Safeguards. Funding: NRC-$391,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives of the project are: (1) to provide a statement 
of the environmental impacts of~uranium milling in the United 
States, including an evaluation of the local, regional, and national 
impacts on both short- and long-term bases; (2) to provide informa- 
tion on which to determine the need for additional regulatory 
requirements for uranium mills, with emphasis on the waste manage- 
ment of mill tailings; and (3) to support any rule makings and/or 
requests for modifications of statutory authorities that may be deter- 
mined to be desirable. A team of personnel knowledgeable in the 
required areas was assembled to obtain and evaluate data and to 
prepare the generic statement. A preliminary version of the draft 
generic statement has been completed, the draft is in preparation, 
and the final statement will be prepared after public comments have 
been received. 
Keywords: feed materials plants; environmental impacts; mill tailings; 
uranium ores; ore processing; radon; radioactive emuents; radioac- 
tive waste management. 

160025 Licensing Program Support--Environmental Review Sup- 
port for the Office of Nuclear Material Safety and Safeguards. Gustaf- 
son, P.F. (Argonne National Laboratory, 9700 South Cass Ave. 
(EIS-IO), Argonne, IL, 60439). Project number: A2010. Contract: A- 
2010. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Office of Nuclear Material Safety and Safeguards. 
Funding: NRC-$613,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective is to prepare environmental impact statements 
for uranium milling facilities. An independent assessment of the 
potential environmental impacts of specific uranium mills is devel- 
oped by a team of engineers and scientists. 
Keywords: feed materials plants; environmental impacts; environmen- 
tal impact statements; risk assessment. 

160026 Dynamic Studies of Liquid Metal Fast Breeder Reactors 
and Nuclear Power Plants. Hetrick, D.L. (Univ. of Arizona, Dept. of 
Nuclear Engineering, Tucson, AZ, 85721). Project number: A4065. 
Contract: A-4065. Sunoorted bv: Nuclear Reaulatorv Commission. 
Washington, DC (USA). Div. of Reactor ~ e s i a r c h .  Funding 
NRC-$100.000. ---- .---  
kklaied energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of this project is to develop analytical methods 
and computer programs to study the safety and stability of LMFBR 
systems. The first task is a continuation of development plant system 
simulation codes and the application of these codes to accident 
analysis and risk assessment. A second task will provide an improved 
treatment of equation-of-state data in the evaporation-condensation 
modeling of accident analysis codes. The third task will be an 
evaluation of the use of homogeneous solution reactors as drivers for 
safety test facilities. 
Keywords: lmfbr type reactors; reactor safety; reactor kinetics; reac- 
tor stability; reactor operation. 

160027 Approximate Treatment of the Third Dimension in Nu- 
merical Transport Calculations. Lewis, E.E. (Northwestern Universi- 
ty, Technology Institute, Dept. of Engineering Sciences and Applied 
Mathematics, Evanston, IL, 60201). Project number: A4079. Con- 
tract: A-4079. Supported by: Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Reactor Safety Research. Funding: NRC- 
$40.000. I.., r 

ke&d energy source: nuclear fusion(100) R and -D categories: Envi- 
ronmental effects assessment. 

The project will develop approximate methods of treating the 
third dimension in neutron transport calculations and incorporak 

them into an existing two-dimensional neutron transport code. Pres- 
ent methods of solving the neutron transport equations in higher 
order approximations than diffusion theory are restricted to two 
dimensions. Although a three dimensional transport code has been 
developed at the Los Alamos Scientific Laboratory (LASL), it is a 
very Gpensive code to use, requiring large amounts of computer 
time. The approximate methods developed in this program should 
make solution of practical problems on present day computers 
feasible. The method would be used to solve problems such as: (1) 
general neutronics of gas cooled fast breeder reactors (GCFBR); (2) 
effect of sodium voiding in LMFBRs; and (3) power distributions in 
the blankets of LMFBRs. 
Keywords: lmfbr type reactors; gcfr type reactors; reactor kinetics; 
three-dimensional calculations; neutron diffusion equation; numerical 
solution. 

160028 3D Technical Support and Instrumentation. Rice, R.E. 
(EG and G Idaho, Inc., P.O. Box 1625, Idaho Falls, ID, 83401). 
Project number: A6100. Contract: A-6100. Supported by: Nuclear 
Regulatory Commission, Washington, D C  (USA). Div. of Reactor 
Safety Research. Funding: NRC-$3,340,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the project is to provide technical support 
and' instrumentation for the 3-D experimental program. Regarding 
the instrumentation task, the contractor is to provide the following 
instruments: (1) twenty-five gamma densitometers; (2) thirty-four 
liquid level detectors; (3) one hundred and five turbine flowmeters; 
(4) six drag rakes and seven drag discs; (5) fourteen spool pieces; and 
(6) six fluid distribution grids. T o  date, the contractor supplied 
twenty liquid level detectors, four drag discs, and eight spool pieces. 
Keywords: reactor safety; test facilities; reactor instrumentation; 
design. 

160029 Primary Coolant Rupture Study. Danko, J.C. (General 
Electric, 175 Curtner Ave. Code 581, San Jose, CA, 951 14). Project 
number: B3012. Contract: B-3012. Supported by: Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Water Reactor 
Safety. Funding: NRC-$193,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives of the project are (1) to develop electrochemi- 
cal potentiokinetic reactivation (EPR) test techniques that can be 
used in both service and construction phases for evaluating the 
susceptibility to intergranular stress corrosion cracking (IGSCC) of 
BWR stainless steel components, and (2) to broaden the EPR data 
base for failed field components and for the effects of metallurgy and 
surface treatments so that the EPR techniques and evaluations can 
be applied to welded components with a high level of confidence. 
Keywords: bwr type reactors; reactor cooling systems; reactor mate- 
rials; stress corrosion; cracks; stainless steels. 

160030 Alternate ECC Concepts. Chapin, D. (MPR Associates, 
Inc., 1140 Connecticut Avenue NW, Washington, DC, 20036). Proj- 
ect number: B5537. Contract: B-5537. Supported by: Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Reactor Safety 
Research. Funding: NRC-$415,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The project has the following objectives: (1) extend the two- 
phase pump calcul'ational model to allow prediction of torque; (2) 
assist NRC in reviewing the EPRI and NSSS vendor two-phase 
pump test programs; (3) assist NRC in implementing the pump data 
base; (4) provide technical support on the 3D Refill-Reflood Re- 
search program; and (5) provide technical assistance in the review of 
reports and programs as requested by NRC-RSR. 
Keywords: bwr type reactors; pwr type reactors; eccs; performance; 
fluid flow; loss of coolant; design. 

160031 LWR Pressure Vessel Irradiation Surveillance Dosimetry. 
McElroy, W.N. (Hanford Engineering and Development Lab., P.O. 
Box 1970, Richland, WA, 99352). Project number: B5988. Contract: 
B-5988. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Water Reactor Safety. Funding: NRC-$750,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives of the project are to: (1) make measurements 
in 'standard reference and controlled LWR-pressure vessel bench- 
mark fields using available multiple foil techniques, quartz sensors, 
and SSTR's; (2) prepare updated and improved ASTM recommend- 
ed practices for the routine application of validated LWR-dosimetry 
and surveillance procedures. 
Keywords: bwr type reactors; pwr type reactors; pressure vessels; 
neutron dosimetry; radiation monitoring. 

160032 Study of Chemical Toxicity of Low Level Wastes. Stalb, 
R.A. (General Research Corp., 5383 Hollister Avenue, P.O. Box 
3587, Santa Barbara, CA, 931 11). Project number: B6127. Contract: 
NRC-02-77-183. Supported by: Nuclear Regulatory Commission, 
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Washington, DC (USA). Office of Nuclear Material Safety and 
Safeguards. Funding: NRC-$63,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

In order to determine the toxicity of low level wastes, the 
Nuclear .Regulatory Commission contracted this work to define 
parameters to be evaluated (e.g., chemicals associated with the 
wastes, chemical and radiological toxicity changes with time and 
environmental interactions). The approach to evaluate chemical 
toxicity and assessment of secondary hazards related to disposing of 
the chemical in low level waste disposal sites will.also be deter- 
mined. 
Keywords: low-level radioactive wastes; toxicity; radioactive waste 
disposal; risk assessment. 

160033 Study to Determine the Country's Waste Disposal ~ e e d s  
Through the Year 2000. (Teknekron, Inc., Washington, DC, 20016). 
Project number: B6131. Contract: NRC-02-77-160. Supported ;by: 
Nuclear Regulatory Commission, Washington, D C  (USA). Office of 
Nuclear Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: ~ h v i :  
ronmental effects assessment. 

The objectives of this contract are to develob a model:or 
refine an existing model for periodic independent projections of 
volumes, radioactivity and actinide mass of all nuclear wastes gener- 
ated on a regional basis through the year 2000 and to develop a 
method for periodically estimating the costs of waste storage and(or 
disposal per unit volume of each type of waste defined in,the 
projections model. The contractor was responsible for furnishing the 
necessary qualified personnel, facilities, and materials to fulfill these 
objectives. 
Keywords: radioactive waste storage; forecasting; cost; mathematical 
models; volume; radioactivity; actinides; radioactive waste disposal.' 

160034 Modeling of Pool Swell Hydrodynamics. Sonin, A.A. 
(Massachusetts Institute of Technology, Cambridge, MA, 02139). 
Project number: B6167. Contract: B-6167. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Funding: NRC-$114,000. , .. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the project is to develop a basis for small 
scale modeling of LOCA induced flows in BWR pressure suppres- 
sion containments by performing experimental and theoretical stud- 
ies on fluid-structure interactions and their effect on scaling consid- 
erations in simulated containment system flows. 
Keywords: bwr type reactors; loss of coolant; hydrodynamics; con- 
tainment systems;,dynamic loads; stresses; pressure suppression; con- 
densation chambers; mathematical models; simulation; fluid flow. 

160035 Thermal Phenomena of Reactor Accidents. Kazimi, M.S. 
(Massachusetts Inst. of Technology, Nuclear Engineering Dept., 77 
Massachusetts Ave., Cambridge, MA, 02139). Project number: 
B6213. Contract: B-6213. Supported by: Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Reactor Safety Research. 
Funding: NRC-$70,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of this program of experimental and analytical 
development in LMFBR safety research is to provide additional data 
and anaytical. correlations which will be needed to improve the 
thermal transfer functions input to the SIMMER code. SIMMER is 
being developed for NRC at the Los Alamos Scientific Laboratory 
to evaluate hypothetical core disruptive accidents. Experiments will 
be performed using simulate materials to study the phenomena 
involved in thermal exchange between hot and cold fluids when one 
or both of the fluids is in a liquid-vapor two-phase state. The rate of 
heat exchange and resulting vaporization or condensation will 'be 
determined. Analytical models will be developed to correlate the 
experimental data with the objective of being able to extrapolate 
from the simulate data to the material of interest in reactor cores; i.e., 
fuel (UO/sub 24,  steel and sodium. 
Keywords: lmfbr type reactors; reactor core disruption; thermody- 
namics; heat transfer; mathematical models. . @ 

160036 Dosimetry Measurement Reference Data Base for LWR 
Pressure Vessel Irradiation Surveillance. Grundl, J.A. (Nation'al 
Bureau of Standards, Gaithersburg, MD, 20760). Project number: 
B6224. Contract: B-6224. Supported by: Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Water Reactor Safety. Fun? 
ing: NRC-$83,000. 
Related energy source: nuclear fission(100) R and D categories: ~ n v i -  
ronmental effects assessment. 

The project has the following objectives: (1) provide bench- 
mark neutron field irradiations, a compendium of recommended 
neutron spectra, and associated reference data for benchmark testing 
of multiple foil and other, detectors employed in LWR pressure 
vessel dosimetry; (2) perforni-NBS fission chamber measurements in 
LWR-PV dosimetry benchmark fields; (3) participate in preparation . ,. 

of recommended practices for routine LWR-PV dosimetry and 
surveillance which will include detector reference procedures and 
interpretation; and (4) provide QA checked neutron fluence count- 
ing standards for round-robin testilig of ASTM recommended prac- 
tices. 
Keywords: bwr t ipe  reactors;' pwr type reactors; vessels; 
neutron dosimetry; irradiation; data compilation; monitorinl5. 

- 5 
160037  LO^ Advanced Fuel Rod Instrumentation Development. 
Sheen, E.; Yatabe, J. (Hanford Engineering Laboratory, P.O. Box 
1970, Richland, WA, 99352). Project number: B6228. Contract: B- 
6228. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Oflice of Nuclear Regulatory Research. Funding: NRC- . a .  

$350;000. 
- 

I 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the project is to develop advanced LOFT 
fuel element instrumentation with improved accuracy, lifetime and 
ease of use. 
Keywords: loft reactor; reactor instrumentation; in core instruments; 
fuel elemen& temperature measurement; pressure gages. 

160038 ~dvanced Fracture Mechanics Methodology. Paris, P.C. 
(Washington University, Box 1087, St. Louis, MO, 63130)..Project 
number: B6288. Contract: B-6288. Supported by: Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Reactor Safety Re- 
search. Funding: NRC:$128,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The program is directed toward developing the meihodology 
required to perform safety analyses under conditions in which stable 
crack growth occurs. Specifically involved is the determination of 
fracture toughness from single irradiated small specimens, the analy- 
sis methods to be applied, and the development of the tearing 
instability concept. This program will complement existing NRC 
programs, and close coordination with HSST, NRL, and NSRDC is 
required. This work should be applicable to general EPFM analysis 
methodology. 
Keywords: power reactors; reactor materials; fracture properties; 
calculation methods. 

8 

160039 J-R Curve Methodology Development--Computer.Interac- 
tive. Gudas, J.P. (David W. Taylor Naval Shi$ Research & Devel- 
opment Center, Code 2813, Annapolis Laboratory, Annapolis, MD, 
20006). Project number: B6290. Contract: B-6290. Supported by: 
Nuclear Kegulatory Commission, Washington, DC (USA). Div. of 
Water Reactor Safety. Funding: NRC-$80,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the project is to develop most conservative 
J/sub I/ versus crack'extension relationship incorporating straight 
crack from coplanar deformation of reactor pressure vessel steels 
and to describe effects of specimen geometry changes and degree of 
crack tunneling on J/sub I/ versus crack extension relationship. 
Keywords: power reactors; reactor materials; pressure vessels; steels; 
fracture properties; calculation methods; reactor components. 

160040 Environmental Impact Statement on the Sheffield Low- 
Level Waste Disposal Site. (NUS Corporation, 4 Research Place, 
Rockville, MD, 20850). Project number: B6382. Contract: NRC-02- 
78-035. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Office of Nuclear Material Safety and Safeguards. 
Funding: NRC-$146,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

In the licensing procedure, the Nuclear Regulatory ~ommis:  
sion (NRC) requires .each facility to submit an Environmental 
Impact Statement (EIS). T o  aid them in developing the scope of the 
EIS, reviewing existing facility information, preparing a draft EIS, 
and upon NRC consideration of the draft EIS, preparinq a final EIS 
for the Sheffield renewal/expansion, the technical assistance of the 
NUS Corporation was contracted. 
Keywords: radioactive waste disposal; environmental impact state- 
ments; low-level radioactive wastes; maryland; licensing. 

160041 Updating the Environmental Survey of the Uranium Fuel 
Cycle. Daniels, R.S. (NUS Corporation, 4 Research Place, Rock- 
ville, MD, 20850). Project number: B-6145. Contract: NRC-02-78- 
044. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Office oft Nuclear Material Safety and Safeguards. 
Funding: NRC-$270,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment: . 

The purpose of this contract is to revise and update the report 
previously issued 'as WASH-1248, Environmental Survey of the 
Uranium Fuel Cycle. The contractor is responsible for the project 
definition which will-encompass the fuel cycle from mining to 
nuclear waste management associated with providing and disposing 
nuclear fuel for light water reactors. Research into the en.vironmen- 
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tal effects from facilities, data on occupation exposire, environmen- 
tal effects from decommissioning, consequences of accidents and 
natural catastrophies, dose commitment and health effects are includ- 
ed in this work order. The contractor, upon completing his research, 
will prepare a draft survey and, after review by NRC, a final report 
on his findings. The principal investigator may also be called upon to 
participate in any meetings or hearings requiring the presentation or 
defense of all work which the contractor completes under this 
statement of work. 
Keywords: fuel cycle; environmental impacts; uranium mines; water 
cooled reactors; radioactive waste management; health hazards; risk 
assessment. 

160042 Atmospheric Dispersion. Van der Hoven, I. (National 
Oceanic and Atmospheric Administration, Environmental Research 
Labs., 8060 13th Street, Silver Spring, MD, 20910). Project number: 
B-5690. Contract: B-5690. Supported by: Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Funding: NRC-$265,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the program is to conduct research in 
meteorological dispersion in order to obtain diffusion parameters for 
a variety of sites. Field measurements of downwind tracer gas 
concentrations and related meteorological parameters over a wide 
range of distances, terrain, weather conditions and source configura- 
tions are to be made. 
Keywords: lmfbr type reactors; reactor sites; meteorology; site selec- 
tion. 

160043 Evaluation of Docket Files for Terminated Licenses. Dick- 
son, H.W.; Rohwer, P.S. (Oak Ridge National Laboratory, Bldg. 
7710, P.O. Box X, Oak Ridge, TN, 37830). Project number: A-9085- 
7. Contract: A-9085-7. Supported by: Nuclear Regulatory Commis- 
sion, Washington, D C  (USA). Office of Nuclear Material Safety and 
Safeguards. Funding: NRC-$200,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The technical objectives of the project are to review termi- 
nated licenses in the NRC Docket File System, extract pertinent 
data, create a computer file of this data, and identify which previous- 
ly-licensed sites potentially could constitute residual radiological 
safety hazards. The technical approach for meeting these objectives 
is to prepare and complete a computer input/data analysis form for 
each closed docket file. The data will be entered into restricted- 
access computer files for future reference. A decision regarding the 
potential for residual health hazards will be made based on the 
information available in the docket files. The final product will be a 
report which describes the methodology employed and a listing of 
docket numbers and site locations which warrant categorization as 
potential health and/or safety hazards. T o  date, the Part 40 and Part 
70 docket file review has been completed and the Part 30 (byprod- 
uct) docket file review has been initiated. 
Keywords: nuclear power plants; reactor decommissioning; radiation 
protection; radiation hazards; data processing; legal aspects; data 
base management. 

160044 Programming and Computer Assistance: Cask Analysis 
and Review. Whitesides, G.E. (Oak Ridge National Laboratory, 
Computer Sciences Division, Bldg. 6025, Oak Ridge, TN, 37830). 
Project number: B0009. Contract: B-0009. Supported by: Nuclear 
Regulatory Commission, Washington, D C  (USA). Office of Nuclear 
Material Safety and Safeguards. Funding: NRC-$242,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects.assessment. 

The objectives of this program are to provide programming, 
documentation, and validation of computer programs needed to 
carry out criticality safety and shielding analyses of spent fuel 
shipping casks, and to perform any analyses required by the Division 
of Materials and Fuel Cycle Facility Licensing in the evaluation of 
licensing proposals. 
Keywords: licensing; spent fuel casks; criticality; safety; shielding; 
spent fuel elements; transport; information. 

160045 Safety Review of Nuclear Facilities. Frederick, E.J.; 
Davis, W. Jr. (Oak Ridge National Laboratory, Building 4500N, Oak 
Ridge, TN, 37830). Project number: B0102. Contract: B-0102. Sup- 
ported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Oflice of Nuclear Material Safety and Safeguards. Funding: 
NRC-$355,000. 
Related energy source: nuclear fission(100) R' and D categories: Envi- 
ronmental effects assessment. 

The objective of this program is to provide assistance to the 
Division of Fuel Cycle and Material Safety for the safety review of 
applications for construction, major modifications, and operation of 
nuclear fuel cycle facilities and the preparation of generic reports on 
ihe fuel cycle as well as other documents and reports as specified by 
the division. The safety of nuclear facilities and the general risk to 
the public as a result of the operation of nuclear facilities will be 

assessed in terms of the consequences of operations during normal 
and abnormal conditions and the adequacy of the systems provided 
for the mitigation of the consequences of accidents. The scope of the 
review program will include, but will not be limited to, an analysis 
of the design and performance of the following systems and proce- 
dures: (1) ventilation; (2) process off-gas; (3) liquid emuents; (4) 
liquid waste treatments, storage, and solidification; (5) solid waste 
handling; (6) fuel receipt and storage; (7) mechanical and chemical 
processing; (8) solvent cleanup; (9) acid recovery; (10) product 
handling; (1 1) radiological safety; and (12) instrumentation and con- 
trols. 
Keywords: nuclear power plants; fuel reprocessing plants; radiation 
protec'tion; radiation hazards; environmental impacts; radioactive 
effluents. 

160046 Dosimetry and Biotransport Models to Implement 
ALARA. Killough, G.G. (Oak Ridge National Laboratory, Health , 
and Safety Research Division, Oak Ridge, TN, 37830). Project 
number: B0188. Contract: 60-78- 12 1. Supported by: Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Safeguards, Fuel 
Cycle and Environmental Research. Funding: NRC-$137,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The purpose of this project is to implement advanced dosime- 
tric and environmental transport models and associated data bases to 
calculate realistic estimates of radiation doses to man. This effort is 
specifically tailored to meet particular needs of the NRC as the 
Commission develops capabilities to implement dose limits which 
satisfy the requirement as-low-as-reasonably-achievable (ALARA). 
The list of radionuclides treated in this research includes all of those 
suggested by experience with radiological safety assessments for 
LWR fuel cycle facilities. Transfer models will be developed to 
simulate radionuclide movement through specific environmental 
pathways. A comprehensive biotransport model development pro- 
gram is not envis~oned under this project; rather, the intent is to 
respond to specific needs, to study individual radionuclides and 
exposure pathways in detail, and to assist the NRC staff in other 
ways to integrate state-of-the-art dosimetry and biotransport models 
for assessment of environmental releases of radionuclides. State-of- 
the-art dosimetry models have been computerized and documented, 
and calculation of dose conversion factors for significant internal and 
external exposure modes (i.e., inhalation, ingestion, submersion in 
contaminated water, immersion in contaminated air, and exposure to 
a contaminated surface) has been done. A study of terrestrial food- 
chain pathways is in progress. 
Keywords: radionucl~de migration; mathematical models; data base 
management; dosimetry; radiation doses; human populations; envi- 
ronmental exposure pathway; radioisotopes; biological pathways; 
biological models; rbe. 

160047 Environmental Assessments of Fuel Cycle Facilities. 
Zittel, H.E.; Kelly, M.J. (Oak Ridge National Laboratory, Building 
4500N, Oak Ridge, TN, 37830). Project number: B0279. Contract: B- 
0279. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Office of Nuclear Material Safety and Safeguards. 
Funding: NRC-$450,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of this project is to provide technical assistance 
to the NRC in the preparation of detailed assessments of the environ- 
mental impacts associated with or potentially associated with exist- 
ing and/or proposed fuel cycle facilities. Included in such 'facilities 
inay be fuel. fabrication facilities, in situ uranium solution 'mines, 
uranium mills, ore buying stations, and above ground uranium leach- 
ing operations. Assistance will consist of the preparation of draft 
'assessments and/or environmental statements and the development 
of testimony or other required supportive data as may be required'by 
the environmental impact review process. Such assistance will be 
provided by a multidisciplinary national laboratory group versed in 
the assessment of environmental impacts and all other technical 
aspects of the review process. 
Keywords: fuel fabrication plants; feed materials plants; ore process- 
ing; solution mining; uranium mines; environmental impacts; uranium 
ores; leaching. 

160048 Advanced Two-Phase Flow Instrumentation. Turnage, 
K.G. (Oak Ridge National Laboratory, Building 9204-1, Oak Ridge, 
TN, 37830). Project number: B0401. Contract: B-0401. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Funding: NRC-$120,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the Advanced Two-Phase Instrumentation 
Program is the application of advanced instrument science to im- 
prove accuracy and precision of transient two-phase flow measure- 
ments required in reactor safety research. The program is pursuing 
two general tasks: hardware development and the application of 
instrument signal correlation and noise analysis to two-phase flow 
measurements. Hardware development includes the design, farica- 
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tion, and testing of improved instrumented spool pieces for transient, 
two-phase- flow measurements in primiry piping. In addition, in- 
bundle devices being developed for PWR reflood studies will be 
applied to non-reflood conditions such as Blowdown. In addition, 
this program develops in-vessel liquid level detector for pressurized 
water reactors applications. 
Keywords: pwr type reactors; reactor safety; loss of coolant; hydrau- 
lics; two-phase flow; test facilities; flowmeters; boiling detection. 

160049 NRC Measured Data Repository (MDR). Maskewitz, B.F. 
(Oak Ridge National Laboratory, Building 6025, Oak Ridge, TN, 
37830). Project number: B0402. Contract: B-0402. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Funding: NRC-$100,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental ezects assessment. 

The Measured Data Repository (MDR) will serve NRC 
programs by providing an archival repository of measured, validat- 
ed, experimental data for future use, and for dissemination. MDR 
will receive all available measured data and project computed data, 
generated each year during NRC-contractor and other tests, as it is 
released following refiling and reformatting by the Data Bank Proc- 
essing System at INEL. Initially the data will include results from all 
current LOCA tests as well as selected data from tests already 
completed. The Repository will provide a common source of raw 
data for the NRC regulatory and safety research efforts and for the 
nuclear power industry. 
Keywords: reactor safety; reactor accidents; research programs; data 
acquisition systems; data compilation; information retrieval; informa- 
tion systems. 

160050 PWR 3-D Program: Advanced Instrumentation for Re- 
flood Studies Program. Eads, B.G. (Oak Ridge National Laboratory, 
Building 9201-3, Oak Ridge, TN, 37830). Project number: B0413. 
Contract: B-0413. Supported by: Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Funding: NRC-$2,220,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The Advanced Instrumentation for Reflood Studies (AIRS) 
Program is a part of the PWR 3-D Program of the USNRC. The 
goal of the AIRS Program is to develop and supply instrumentation 
systems for measurement of deentrainment and liquid fallback in 
LOCA reflood test facilities. Two basic types of instrumentation are 
being developed. One type, referred to as film probe, is to measure 
the thickness and velocity of liquid films on the internals of the 
reflood facilities. The other type, generally referred to as impedance 
probe, is to measure the velocity and void fraction of the two-phase 
fluid in the core and upper plenum of the test facilities. The instru- 
mentation systems are to be provided to German and Japanese test 
facilities on a loan basis from the United States. The development 
includes both hardware for measurement and software for process- 
ing and analyzing the results. 
Keywords: pwr type reactors; loss of coolant; reactor safety; hydrau- 
lics; two-phase flow; flowmeters; test facilities. 

160051 Light Water Reactor (LWR) Pressure Vessel Irradiation 
Program. Kam, F.B. (Oak Ridge National Laboratory, Building 
3047, Oak Ridge, TN, 37830). Project number: B0415. Contract: B- 
0415. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Funding: NRC- 
$250,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

One of the major problems in the LWR PVS program is the 
extrapolation of measured data from positions exterior to the pres- 
sure vessel to obtain inferred damage rates and flux and spectral 
information within the vessel. ORNL's program is divided into three 
major tasks. The first task is the design, construction, and operation 
of simulated PV wall benchmark facilities. This task includes the 
fabrication of the instrumented irradiation capsules which are con- 
tinuously monitored by a process control system capable of main- 
taining a temperature gradient of 550 degrees F + 20 degrees F on 
the metallurgical matrices. The second major task is the calculations 
program which involves the application of current state-of-the-art 
techniques in the areas of: (1) dosimetry; (2) transport methods, 
sensitivity analysis, and channel theory; and (3) damage analysis, in 
particular the proportion of damage caused by neutrons below 1 
MeV. The third task is to do the postirradiation testing of the 
metallurgical specimens beginning in FY-80 The program also in- 
cludes the preparation of recommended practices for the NRC PVS 
program. 
Keywords: pwr type reactors; bwr type reactors; pressure vessels; 
steels; reactor materials; physical radiation effects; damage; tensile 
properties; performance testing. 

160052 Eddy-Current In-Service Inspection for Steam Generators. 
Dodd, C.V. (Oak Ridge National Laboratory, Building 4500S, Oak 
Ridge, TN, 37830). Project number: B0417. Contract: B-0417. Sup- 

ported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC- 
i~os,doo. 

- 

Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

Eddy-current examination techniques for steam generators 
will be developed. These techniques will se arate the effects of 
diameter variations (e.g., denting), probe wobbfe, tube supports, and 
conductivity variations from defect size, depth, and wall thickness 
variations. The state-of-the-art commercial eddy-current tests at- 
tempt to separate these six variations with a single frequency, which 
is not poss~ble if more than two occur at a time. However, these 
effects can be separated if there are more unique instrument readings 
than there are test property variations. These unique readings can 
usually be obtained from multiple-frequency or  pulsed eddy-current' 
tests. 
Keywords: power reactors; steam generators; eddy current testing; 
in-service inspection. 

160053 Safeguards Analysis for Byproduct Materials and SmaU 
Quantities of Special Nuclear Materials (SNM). Chester, R.O.; Ran- 
dolph, M.L. (Oak Ridge National Laboraory, P.O. Box X, Building 
7509, Oak Ridge, TN, 37830). Project number: B6108. Contract: B- 
6108. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Material Safety and Safeguards. 
Funding: NRC-$50,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The purpose of this study is to examine the question of 
whether the risk and consequences of theft or sabotage of facilities 
or vehicles containing small quantities of special nuclear materials 
(SNM) and byproduct materials are such that licensees should be 
required to adopt further measures to safeguard them. Phase one of 
this study was an initial screening of these materials. From this 
screening candidates for further consideration were identified. In the 
course of phase two, a detailed examination will be made of the 
conditions of possession, use, and shipment of the materials identified 
in phase one. The characterization of the conditions of possession, 
use, or shipment will identify any current conditions of the refer- 
enced materials that contribute significantly to either the protection 
from or vulnerability to potential attempts at theft, diverson, or  
sabotage. 
Keywords: safeguards; theft; sabotage; by-products; nuclear materials 
management; radioactive materials; nuclear materials diversion. 

160054 Assessment of Respiratory Protection Systems. Hack, 
A.L. (Los Alamos Scientific Laboratory, Los Alamos, NM, 87545). 
Project number: A7039. Contract: 60-78-027. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Funding: NRC- 
9117 Mn -.--,---. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective is to test and evaluate respiratory protection 
devices and systems that may be used by NRC licensees in order to 
assess the degree of protection provided in radioactive aerosol 
environments. NRC licensees utilize materials considered extremely 
toxic when compared with general industry, so it is necessary that 
the efficiency and reliability of their health protection measures be 
quantitated. A main objective of this program is to test and evaluate 
respiratory protection devices and systems that may be used by 
NRC licensees under simulated working (stress) conditions in order 
to assess the degree of protection provided in radioactive aerosol 
environments. Evaluation of the PF's for the closed-circuit SCBA 
devices will be continued using the modified activity test procedures 
and the simulated work stress test protocol. Testing will begin with 
simple air-purifying devices and progres to the more complex sup- 
plied air and self-contained equipment. The test results should assist 
in the design of a standard series of test exercises that can be 
performed by any organization that wants to more realistically 
quantitatively test the fit of respirators on its employees. P F  determi- 
nation of all closed-circuit SCBA units under modified activity test 
procedures will be completed to permit NRC to define the level of 
protection provided and identify work situations where these units 
can be used. 
Keywords: respirators; radiation protection; respiratory system; test- 
ing; us nrc; radioactive aerosols; health hazards. 

160055 Criteria and Test Methods for Certifying Air-Purifying 
Respirators Against Radioiodine. Wood, G.O. (Los Alamos Scientific 
Lab., Los Alamos, NM, 87545). Project number: A7041. Contract: A- 
7041. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Funding: NRC-$102,000. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective is to develop regulatory guidance for accept- 
ance criteria for an air-purifying respirator to protect against elemen- 
tal, organic vapor and acid gas forms of radioiodine. Such guidance 
has required experimental studies to determine how and with what 
efficiencies the sorbents in respirator canisters and cartridges remove 
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airborne vapors of radioiodine. Testing equipment and procedures 
are constantly being developed and improved. The goal is a test 
system of minimum complexity and maximum usefulness in deter- 
mining the suitability of a given respirator canister or cartridge. 
Another goal has been to determine whether a nonradiometric test 
using vapors containing the 1-127 isotope could be used to determine 
sorbent removal of vapors containing I-i31. Experimental data accu- 
mulated during FY-79 has demonstrated that this is likely. A nonra- 
diornetric test would be safer and more acceptable to manufacturers 
and government agencies. The final acceptance tests, apparatus, and 
criteria will be recommended to the NRC for approval of air- 
purifying respirator canisters and cartridges. Results will be pub- 
lished and the test procedures and techniques that have been devel- 
oped will be transferred to the Testing and Certification Branch of 
the National Institute for Occupational Safety and Health. They will 
establish an approval schedule and testing program. 
Keywords: iodine isotopes; air pollution; respirators; testing; health 
hazards. 

160056 Radon from Open-Pit Uranium Mining. Kislieski, W.E. 
(Argonne National Laboratory, Argonne, IL). Project number: A- 

,2209. Contract: A-2209. Supported by: Nuclear Regulatory Commis- 
sion, Washington, D C  (USA). Office of Nuclear Regulatory Re- 
search. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective is to provide a basis for properly assessing the 
environmental significance of emuents released to the atmosphere by 
o en pit uranium mining. 
Aywords: uranium mines; environmental impacts; radon; air pollu- 
tion; particles; radiation hazards; radiation monitoring. 

160057 Characterization, Resuspension and Transport of Radioac- 
tive Particles from Energy Fuels Extraction and Processing Plants. 
Schwendiman, L. (Battelle Pacific Northwest Lab., P.O. Box 999, 
Richland, WA, 99352). Project number: B2095. Contract: B-2095. 
Supported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Regulatory Research. Funding: NRC- 
C117 M M l  - - - - , - - - . 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The short range objective is to determine the distribution of 
radionuclides in surface and airborne particles resulting from urani- 
um milling. Longer range objectives include better definition of the 
sources of airborne waste, the relationship of airborne waste to 
surface contamination during seasonal changes, and application of 
transport models to assess the radiological consequences to people in 
the vicinity. 
Keywords: feed materials plants; aerosols; particles; seasonal vari- 
ations; particle resuspension; air pollution; radioisotopes; distribution; 
radiation hazards; mill tailings; radiation monitoring. 

160058 Radon Exhalation from Uranium Mill Tailings Piles. Per- 
kins, R. (Battelle Pacific Northwest Lab., P.O. Box 999, Richland, 
WA, 99352). Project number: B2269. Contracl: B-2269. Supported by: 
Nuclear Regulatory Commission, Washington, D C  (USA). Office of 

Nuclear Regulatory Research. Funding: NRC-$77,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective is the development of a new absolute method 
for the measurement of radon exhalation from a ground surface, and 
the application of the method to a uranium mill tailings pile. 
Keywords: mill tailings; radon; radon 222; radiation hazards; radioac- 
tive waste disposal; radiation monitoring. 

160059 Radon and Aerosol Release from Open-Pit Uranium 
Mining. Perkins, R. (Battelle Pacific Northwest Lab., P.O. Box 999, 
Richland, WA, 99352). Project number: B-2279. Contract: B-2279. 
Supported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC- 
$274,d00. 
Related energy source nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective is to provide basic information for properly 
assessing the environmental significance of emuents released to the 
atmosphere by open-pit uranium mining. 
Keywords: uranium mines; radioactive aerosols; radon; environmen- . 
tal impacts; radiation hazards; air pollution; radiation monitoring. 

160060 Bulk Properties of Radwaste Glass. Litovitz, T.  (Catholic 
University, Washington, DC). Project number: B6330. Contract: 
NRC-04-78-250. Supported by: Nuclear Regulatory Commission, 
Washington, D C  (USA). Funding: NRC-$95,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. ' "  

The goals of the project are: (1) the development of a 
quantitative relationship between the bulk properties of a glass or 
ceramic material and its long-term structural stability; and (2) the 
development of tests for chemical durability of glasses and ceramics 

that are generally applicable for predicting radwaste container lon- 
gevity. 
Keywords: radioactive waste disposal; glass; ceramics; stability; so- 
lidification; radioactive waste management; materials. 

160061 Durability of Crystalline Nuclear Waste Forms and Their 
Natural Analogs at  Geologic Storage Conditions. Phillips, M. (Toledo 
University, Toledo, OH, 43606). Project number: B-6624. Contract: 
NRC-04-78-267. Supported by: Nuclear Regulatory Commission, 
Washington, D C  (USA). Div. of Safeguards, Fuel Cycle and Envi- 
ronmental Research. Funding: NRC-$109,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective of the project is to evaluate the durability of 
crystalline nuclear waste-forms and their natural analogs at geologic 
storage conditions. The scope of the work consists of three tasks. 
Task 1 includes an examination of the mineral associations, paragene- 
sis, compositional limits, and frequencies of occurrence of natural 
analogs of the nuclear waste-form crystal types. A compilation from 
the GEOREF data base of the geologic occurrence of the natural 
analogs will be made, then analyzed by multiple regression and 
analysis of variance methods to determine those analogs that are 
most persistent in a variety of geologic environments. Task 2 in- 
cludes an experimental study of the effects of thermal gradients, and 
separately, the effects of natural geologic fluid composition on cation 
transport, element partitioning and phase distribution. This task 
consists of preparing supercal~ne-type simulated crystalline nuclear 
waste-forms using cold purex process formulation PW-4b, PW-7, 
and PW-7a with added aluminosilicate components as well as molyb- 
date and titanate forms. Task 3 consists of studies of the factors 
controlling the containment of volatiles such as cesium and of the 
effects of the presence of variable oxidation state elements. Quantita- 
tive information on element partitioning, mineral alteration and 
mineral reactions will be acquired for use in interpreting results of 
Tasks 1 and 2 above. 
Keywords: radioactive waste storage; geologic deposits; calcination; 
radionuclide migration; safety; radioactive wastes; stability; under- 

. ground storage. 

160062 Characterization and Environmental Significance of Gases 
and Particles in Uranium Mine Exhaust Ventilation Air. Schwendi- 
man, L. (Battelle Pacific Northwest Laboratory, Richland, WA, 
99352). Project number: B-2270. Contract: B-2270. Supported by: 
Nuclear Regulatory Com&ission, Washington, DC (USA). Oftice of 
Nuclear Regulatory Research. Funding: NRC-$271,000. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective is to provide basic information for properly 
assessing the environmental significance of effluents released to the 
atmosphere by uranium mining operations. 
Keywords: uranium mines; environmental impacts; gaseous wastes; 
air pollution; aerosols; particles; radioactive wastes. 

160063 HLW Burial: West Valley. Fakuding, R.H. (State Univ. 
of New York, Albany, NY). Project number: B-6350. Contract: B- 
6350. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The project objectives are to develop and test methodologies 
for quantifying consequences of the operation of nuclear fuel cycle 
facilities. Results will be used to develop and support policy actions 
by NMSS relative to shallow land burial sites under current review. 
The project scope is to conduct geologic, hydrologic, and radioche- 
mica1 measurements in the vicinity of the high level waste burial area 
at West Valley, New York. 
Keywords: high-level radioactive wastes; radioactive waste disposal; 
ground disposal; radioactive waste facilities; new york; environmen- 
tal impacts; geology; hydrology; radiochemical analysis; soils; water; 
radionuclide migration. 

160064 Maxey Flats: Subsurface Radar. Morey, R.; Santeler, S.S. 
(Geo-Centers, Inc., Newton Upper Falls, MA). Project number: B- 
6349. Contract: B-6349. Supported by: Nuclear Regulatory Commis- 
sion, Washington, D C  (USA). Office of Nuclear Regulatory Re- 
search. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective is to provide information that can be used to 
develop remote sensing criteria for closing and monitoring existing 
shallow land burial sites. The feasibility of using subsurface radar 
profiling as a nonintrusive method of obtaining hydrological and 
geological information and as a subsurface mapping technique for 
nuclear waste disposal sites is tested and evaluated. Phase I includes: 
(1) formulate plans for subsurface radar profiling survey at Maxey 
Flats during dry season; (2) conduct field test at Maxey Flats; (3) 
interpret results; and (4) evaluate effectiveness of radar profiling 
system and the data analysis and interpretative functions. 
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Keywords: radioactive waste disposal; ground disposal; decommis- 
sioning; radioactive waste facilities; radiation monitoring; remote 
sensing; feasibility studies; radar; data analysis; abandoned sites. 

160065 Inadvertent Repositories. (Stanford Univ., Palo Alto, 
CA). Project number: B-6341. Contract: B-6341. Supported by: Nucle- 
ar Regulatory Commission, Washington, D C  (USA). Office of Nu- 
clear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives are to evaluate evidence of retention and 
migration of radioactive materials at existing underground geologic 
locations and to consolidate data on the chemical and physical 
properties of materials from these locations. Results will be used to 
assist in testing of analysis models for radionuclide migration and risk 
assessment. The proposed study will: (1) consolidate the many 
available indirect evidences of retention and migration of radioactive 
materials in natural and inadvertent repositories; (2) evaluate and 
order the data wth respect to reliability and sufficiency; (3) deter- 
mine what additional laboratory and experimental field data are 
nccdcd; (4) undertake laboratory experiments to measure other perti- 
nent material characteristics such as leachability; and (5) evaluate by 
stochastic methods the pertinence of the natural repository data for 
design of long-term disposal facilities. Cases studied will include 
natural uranium ore bodies, natural fission reactors, underground 
nuclear explosion cavities, and underground engineered storage 
facilities. 
Keywords: radionuclide migration; chemical properties; physical 
properties; radioactive materials; underground disposal; design; natu- 
ral nuclear reactors; uranium deposits; cavities; underground space; 
data compilation. 

160066 HLW: Particulate Migration. (Georgia Inst. of Tech., 
Atlanta, GA, 30332). Project number: B-6338. Contract: B-6338. 
Supported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective of the project is to observe migration rates and 
mobilization processes of selected radioactive and activable ions in a 
model aquifer of sufficient cross section to minimize wall effects and 
lateral gradients. 
Keywords: high-level radioactive wastes; aquifers; radionuclide mi- 
gration; radioactive waste disposal; underground disposal. 

160067 Evaluate Entrainment Effects. (New York State Energy 
Research and Development Authority, Albany, NY). Project 
number: B-6298. Contract: B-6298. Supported by: Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objectives of the program are to use a moveable condens- 
er tube simulator to examine the response of entrainable aquatic 
organisms to physical, thermal, hydraulic, mechanical, and chemical 
stresses associated with the pumped entrainment process; to provide 
statistically reliable estimates of mortalities and sublethal effects 
resulting from the physical and chemical stresses of the entrainment 
process; and to provide information and data on the design and 
operation of cooling systems for the purpose of establishing a basis 
and rationale for recommending improved design changes. 
Keywords: nuclear power plants; auxiliary water systems; intake 
canals; simulation; environmental impacts; entrainment; impinge- 
ment; aquatic ecosystems. 

160068 Radiation Streaming. Cohen, M.O. (Mathematical Appli- 
cations Group, Inc., Elmsford, NY). Project number: B-6206. Con- 
tract: B-6206. Supported by: Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Regulatory Research. Funding: 
NRC. 
k e k e d  energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective is to provide the NRR staff with a validated 
method for assessment of shield designs and radiation streaming 
through shielding gaps in reactor applications. This will be accom- 
plished by: (1) obtaining data necessary to model streaming path- 
ways at Milestone Unit No. 2; (2) modeling streaming geometries 
with SAM-CE code; (3) optimizing importance sampling (history 
forecasting); (4) performing streaming analysis; (5) performing sensi- 
tivity analysis; (6) comparing analysis results with available experi- 
mental data; (7) providing NRC with a training session on code use; 
and (8) delivering a final report of results, users manual, and a tape 
of the code. 
Keywords: shielding; radiation streaming; computer codes; reactors; s 
codes; research programs; computerized simulation. 

160069 Burial Ground Survey: New York. Fakuding, R.H. (State 
Univ. of New York, Albany, NY). Project number: B-6008. Contract: 

B-6008. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective is to provide periodic information for develop- 
ing geologic and hydrologic criteria for closing and monitoring 
existing shallow land burial sites. The project's scope is to investigate 
the potential for radionuclide migration at the West Valley, New 
York, burial site by considering surface water effects, determining 
source terms and evaluating land form modification processes; to 
assess the onsite movement of dissolved radionuclides and the ra- 
dionuclides sorbed on sediments to determine their capability of 
being released to offsite environment; and to determine the general 
pattern of radionuclide migration of backfill material contributing to 
sediment load of site drainages. 
Keywords: radioactive waste facilities; new york; ground disposal; 
radioactive waste disposal; decommissioning; radionuclide migra- 
tion; environmental transport; sorptive properties; soils; sediments; 
geology; hydrology; environmental impacts; abandoned sites. 

160070 ~harcoal  Filter Performance. (Naval Research Lab., 
Washington, DC, 20357). Project number: 8-6003. Contract: 8-6003. 
Supported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Re ulatory Research. Funding: NRC. 
Related energy source: nuclear ission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objective of this research is to provide the licensing staff 
with experimentally validated data for use in licensing reviews of the 
effects of atmospheric contaminants (NOx, SOX, H20) on the ability 
of activated charcoals, used in nuclear plant safety systems, to trap 
methyl iodine present in gaseous releases. The effects of single and 
combined contaminants appropriate for charcoal application in nu- 
clear power plants will be determined. Several (7 or more) activated 
charcoals representative of those used in LWR's will be exposed to 
airborne contaminants. After exposure, the effects on methyl iodide 
trapping will be determined, either for the bulk charcoal or for 
successive layers in the flow direction. Exposure plans are: (1) 
exposure to flow of outdoor air at NRL and other selected locations 
in the U.S. for periods of one to twelve months; (2) exposure to 
alternating one month period of flow and non-flow in outdoor air; 
(3) examination of properties of charcoal from TMI-2; and (4) 
laboratory exposure to individual and combined contaminants, with 
flow or simulated storage, for various total exposure of ozone, S02, 
NO2, hydrocarbons, methane, CO, and moisture with RH of 50, 70, 
and 90%. -. . - . . . - 
Keywords: air filters; activated carbon; nitrogen oxides; sulfur oxides; 
methyl iodide; performance testing; sorptive properties; adsorption; 
licensing; contamination. 

160071 Radiohydrology Tunnel: Sheffield. (Geological Survey, 
Reston, VA). Project number: B-5760. Contract: B-5760. Supported 
by: Nuclear Regulatory Commission, Washington, D C  (USA). 
Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or hysical disturbances. 

The objective is to colfect data on geologic and hydrologic 
parameters of the Sheffield low-level radioactive waste burial site 
requisite for the development of comprehensive criteria to be used in 
the selection of new waste sites and for closing and monitoring 
existing shallow land burial sites. As a means of gaining access to the 
soil beneath the Sheffield low-level waste trenches, a 72 inch diame- 
ter tunnel will be excavated beneath the trenches. The tunnel will 
provide access for collection of the data on geologic and hydrologic 
parameters. The tunnel will be constructed within the unsaturated 
zone below the trenches and above the water table. Moisture in the 
unsaturated zone moves through the soil vertically by capillarity 
from the surface down to the water table. Under these conditions the 
lined and cement grouted tunnel will act as a barrier to the move- 
ment of soil moisture. Moisture will move down to and around the 
grout, and proceed down to the water table. The tunnel will not 
provide a pathway that would conduct water laterally to the land 
surface. 
Keywords: site selection; low-level radioactive wastes; decommis- 
sioning; radiation monitoring; underground disposal; hydrology; ra- 
dionuclide migration. 

160072 Thorium in Human Tissue. (New York Univ., New York, 
NY). Project number: B5756. Contract: B5756. Supported by: Nuclear 
Regulatory Commission, Washington, DC1(USA). Office of Nuclear 
Regulatory Research. Funding: NRC. ! 
Related energy source: nuclear fission(l00) R and D categories: 
Health effects assessments. 

The objectives are to measure and interpret the thorium 
content of human tissues obtained at autopsy in order to establish the 
naturally occurring levels of Th-228, Th-230, and Th-232 in persons 
residing close to uranium mill tailings piles and in other background 
area. Phase I will be to develop a radiochemical methodology for 
tissue digestion, thorium separation, and electrodeposition as well as 
to obtain and calibrate radiation counting instrumentation. In Phase 
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I1 we will collect tissues from cadavers in Grand Junction, Colora- 
do, and other background areas; analyze samples of lung, lymph 
node, liver, spleen, kidney, and bone for content of thorium isotopes; 
and interpret the isotopic ratios observed in terms of geographic 
location and occupational exposure history. If necessary, thorium 
will be measured in samples in soil and air. 
Keywords: thorium; man; radionuclide kinetics; body burden; autop- 
sy; radiochemical analysis; bioassay; separation processes. 

160073 Assess Nuclear Industry Impacts: Natural Populations. 
(Univ. of Washington, Seattle, WA). Project number: B-5679. Con- 
tract: B-5679. Supported by: Nuclear Regulatory Commission, Wash- 
ington, D C  (USA). Office of Nuclear Regulatory Research. Funding: 
NRC. 
  elated energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objectives of the program are to assess the importance of 
synergistic effects of chlorine with temperature and heavy metals in 
biota; and to conduct state-of-the-art review of chlorine literature 
with emphasis on synergistic effects of chlorine, temperature, and 
heavy metals on important species. 
Keywords: nuclear industry; environmental impacts; chlorine; aquatic 
ecosystems. 

160074 Influence of Genetic Immune Disorderss. (Univ. of Cali- 
fornia, Davis, CA). Project number: B-3033. Contract: B-3033. Sup- 
ported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Re ulatory Research. Funding: NRC. 
Related energy source: nuclear kssion(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The basic objective is to determine if the genetlc disorders 
producing immunological or hematological deficiencies enhance sus- 
ceotibilitv to rad~ation-induced leukemia. OSD will use the results in 
deiermining the health effects of exposure to low-level radiation and 
the necessity for establishing standards for susceptible sub-popula- 
tions. Normal mice and mice with either genetically based immuno- 
logical disorders or genetic anemias will be exposed to continuous 
whole body gamma irradiation at 20 r/day. Unirradiated controls 
will also be maintained. Exposure will continue until leukemia or 
other radiation-induced diseases are manifested. Animals will be 
sacrificed for pathology examination and stem cell evaluation. Mice 
from all experimental groups will be sacrificed at specific time 
intervals so that preleukemic changes may be determined. 
Keywords: genetic radiation effects; leukemia; radioinduction; immu- 
nology; mice; epidemiology. 

160075 Biodosimetric Confirmation. (Univ. of Southern Califor- 
nia, Los Angeles, CA). Project number: B-3029. Contract: B-3029. 
Supported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objectives are: (1) to confirm in a relatively long-lived 
animal, the beagle dog, the use of hematopoietic end-points as 
sensitive biodosimeters of radiation dose and as early predictors of 
the development of relative late effects including leukemia; and (2) 
to confirm the effect of dose-rate on development of late effects. 
OSD will use the results for determination of health effects from 
low-level radiation. Groups of dogs of different ages will be exposed 
to graduated doses and dose-rates. The effects of continuous whole- 
body gamma ray irradiation will be determined using the lympho- 
cyte stimulation test and lymphoid colony technique for peripheral 
blood lymphocytes and using granulocyte-monocyte and lymphoid 
culture techniques on bone marrow. The changes in these sensitive 
biodosimeters will be assessed with respect to their ability to predict 
risk for late effects including leukemia and carcinogenesis. In addi- 
tion, a separate group of dogs will be removed from the radiation 
field when lymphocyte function is impaired to evaluate the time 
necessary for repair. 
Keywords: dosemeters; beagles; radiation doses; biological indicators; 
delayed radiation effects; low dose irradiation; health hazards; 
gamma radiation. 

160076 Transuranium Element Transport-Agricultural Systems. 
Wallace, A,; Romney, E.; Schutz, R.; Nishita, H. (Univ. of Califor- 
nia, Los Angeles, CA). Project number: B-27. Contract: B-27. Sup- 
ported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives of the project are to determine transfer coeffi- 
cients for uptake of radionuclides by agricultural crops from soils 
and to provide information on acceptable covers and perimeter 
crops for closing and monitoring existing shallow land burial sites. 
Another objective is to develop and improve the basis for safety and 
environmental standards for siting, operating, and decommissioning 
low-level waste disposal facilities. 
Keywords: radioisotopes; root absorption; soils; radionuclide migra- 
tion; crops; radionuclide kinetics; low-level radioactive wastes; ra- 

dioactive waste disposal; nuclear facilities; site selection; operation; 
decommissioning; radiation monitoring; safety standards; ground dis- 
posal; ground cover; biological indicators. 

160077 Sediment Transport: Model Run. (Battelle Pacific North- 
west Labs., P.O. Box 999, Richland, WA, 99352). Project number: B- 
2294. Contract: B-2294. Supported by: Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Regulatory Re- 
search. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

Project objectives are: (1) to verify the unsteady, two-dimen- 
sional sediment and radionuclide transport model, SERATRA, by 
application to Cattarangus and Buttermilk creeks near West Valley 
Radioactive Waste Burial Site in New York; (2) to use the data and 
information collected in the research program entitled Sediment and 
Radionuclide Transport in Rivers - Field Sampling Program, Cattar- 
angus and Buttermilk creeks, New York as input to the computer 
code; and (3) to assess the potential migration of radionuclides from 
the waste burial site to the mouth of Cattarangus Creek and to Lake 
Erie. 
Keywords: radioactive waste disposal; sediments; surface waters; 
radionuclide migration; mathemnticnl models; undcrground disposal; 
new york. 

160078 Mill Tailings Pond Seepage. Walter, R. (Battelle Pacific 
Northwest Labs., P.O. Box 999, Richland, WA, 99352). Project 
number: B-2292. Contract: B-2292. Supported by: Nuclear Regulatory 
Commission, Washington, DC (USA). Omce of Nuclear Regulatory 
Research. Funding: NRC. 
Related energy source: nuclear fission(l00) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The project objective is a measuring program to determine 
the interaction of tailings leachate with clay liner material and 
subsurface sediments representing the Morton Ranch Site. Numeri- 
cal models for the description and prediction of subsurface leachate 
movement in the flow system beneath the tailings pond at the 
Morton Ranch Site should be implemented using interaction data 
obtained. Results are to be used in licensing future mills. NRC must 
assure compliance with EPA regulations for waste water discharges 
from surface impoundments. 
Keywords: feed materials plants; mill tailings; sediments; clays; radio- 
nuclide migration; mathematical models; ground water; waste water; 
radioactive waste manaeement. 

160079 Radionuclide Distribution in Kentucky. (Dept. of Energy. 
Washington, DC). Project number: B-2291. Contract: B-2291. Sup- 
ported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

Criteria will be developed for closing and monitoring existing 
shallow land burial sites. Specific objectives are: determine amounts 
and chemical species of radionuclides moved by subsurface routes; 
determine area distribution of specific radionuclides at the waste 
burial site and adjacent areas; compare the chemical species of 
radionuclides in burial trenches with those observed in monitoring 
trenches and wells and in springs or seeps and in surface flow from 
the site; and coordinate implementation with closely-related pro- 
grams for Maxey Flats. 
Keywords: kentucky; radioactive waste disposal; underground dis- 
posal; radionuclide migration; radioecological concentration. 

160080 Neutron Dosimetry at  Nuclear Sites. (Battelle Pacific 
Northwest Labs., P.O. Box 999, Richland, WA, 99352). Project 
number: B-2282. Contract: B-2282. Supported by: Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The objective is to determine the effectiveness of personnel 
neutron dosilllrlry systems at operating nuclear power plants. NRR 
will use the results to approve licensee's neutron dosimetry pro- 
grams. 
Keywords: nuclear power plants; personnel; dosemeters; accuracy; 
neutron dosimetry. 

160081 Decontamination Effects on Effluent Control Systems. 
(Battelle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 
99352). Project number: B-2281. Contract: B-2281. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Funding: NRC-$75,000. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The project objective is to develop validated data to support 
licensing amendments of the costs and impacts of decontamination 
operations. Through literature review and several site visits, a rad- 
waste system design and operation will be established, composite 
baseline design for evaluating radwaste capabilities will be formulat- 
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ed, and utility and A E  decontamination-plans for both strong and 
weakcdecontamination solutions will be developed. The effects of 
the candidate decontamination procases on the ability of baseline 
designs to function effectively will also be evaluated, and if appropri- 
ate, conceptual designs for additional radwaste systems will be 
provided. 
Keywords: cost; environmental impacts; decontamination; radioac- 
tive wastes; licensing; radioactive waste facilities. 

160082 'PuO2 Particle Leak Studies. (Battelle Pacific Northwest 
Labs., P.O. Box 999, Richland, WA, 99352). Project number: B-2093. 
Contract B-2093. Supported by: Nuclear Regulatory Commission, 
Washington,. D C  (USA). Office of Nuclear Regulatory Research. 
Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Physi- 
cal/chemical mechanisms of pollutant interactions. 

The project objective is to establish a method for the licens- 
ing staff to correlate measurable gas escape rates with radioactive 
material powder leakage from shipping packages subjected to speci- 
fied package performance tests as defined in Regulatory Guide 7.6. 
Keywords: plutonium dioxide; casks; leaks; powders; transport; per- 
formance testing. 

160083 Unified Transport Assessment. (Oak Ridge National Lab., 
P.O. Box X, Oak Ridge, TN, 37830). Project number: B-0168. 
Contract: B-0168. Supported by: Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Funding: NRC. 
Related energy source: nuclear fission(l00) R and D categories: Physi- 
cal/chemica~mechanisms of pollutant interactions. 

At present there are no acceptable, tested models for assessing 
the dynamic behavior and physico-chemical interactions and trans- 
port of radionuclides in the aquatic environment, especially as relat- 
ed to the math models which characterize thermal plumes. The 
objectives are to: (1) provide a reliable model for predicting radionu- 
clide concentration in nuclear stations discharges in rivers, estuaries, 
ponds, lakes, and coastal waters; (2) provide models for predicting 
radionuclide concentrations in sediments and transport of sediments 
in receiving water bodies; and (3) provide the same mathematical 
and computational procedures which are to be used for radioisoto- 
pic, thermal chemical, and zone matching analyses. 
Keywords: radionuclide migration; mathematical models; plumes; 
aquatic ecosystems; thermal emuents; sediments; nuclear power 
olants. 

The objective is to interpret data and information on iodine- 
131 behavior in the environment following routine release from 
nuclear facilities. The iodine pathway analysis will include, but not 
be limited to, an analysis of the following stations and field measure- 
ments: (1) 131-1 released from the Quad Cities facility; (2) 131-1 
concentrations in the air and in the environment; (3) 131-1 measure- 
ments in precipitation (rain), grass, and milk; and (4) meteorological 
data as obtained from the station's meteorological tower. 
Keywords: iodine 131; radionuclide migration; nuclear power plants; 
radioactive emuents; radioecological concentration. 

160087 Source Tenns of Radiosotopes.  brookh have^^ National 
Lab., Upton, NY). Project number: A-3042. Contract: A-3042. Sup- 
ported by: Nuclear Regulatory Commission, Washington, DC . 
(USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

Project objectives are to define source terms of radionuclides 
and solutes in trench waters from licensed diiposal sites in coopera- 
tion with USGS; and to describe physical, chemical and biological 
properties controlling migration of radionuclides and associated ma- 
terials. Results'.will be used to develop criteria for closing and 
monitoring existing shallow land burial sites. These meet ZBB 
objectives to 'develop and improve methods for predicting the im- 
pacts of low-level waste disposal facilities and to improve the data 
base on low-level waste characteristics. 
Keywords. radioactive waste disposal; waste water; radionuclide 
migration; physical properties; chemical properties; radiation moni- 
torine: low-level radioactive wastes: environmental im~acts. 

160088 Properties of Radiation Wastes. (Brookhaven National 
Lab., Upton, NY). Project number: A-3027. Contract: A-3027. Sup- 
ported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

Project objectives are to: ( I )  develop information on the 
physical and chemical characteristics of solidified low level wastes 
which can be used to assess the safety of land burial operations, 
interim storage and transportation of low level wastes;. and (2) 
provide data which will support standards for quality control in 
solidification of liquid radwastes at commercial n~clear~reactors.  
This project includes summarizing existing information and deter- 
mining through actual measurement the physical and chemical char- 
acteristics of-solidified low-level waste-products as a function of 

160084 Waste Transport in Soils. (Los Alamos Scientific Lab., time, storage environment, and other factors. Emphasis has been on 
Los Alamos, NM, 87545). Project number: A-7040. Contract: A-7040. reactor generated wastes. The program will be expanded to include 
Supported by: Nuclear Regulatory Commission, Washington, DC wastes generated in non-reactor portion of fuel cycle. 
(USA). Office of Nuclear Regulatory Research. Funding: NRC. Keywords: low-level radioactive wastes; chemical properties; physi- 
Related energy source: nuclear fission(100) R and D categories: Envi- cal properties; solid wastes; transport; radioactive waste disposal; 
ronmental transport and conversion of pollutants. radioactive waste storage; underground disposal. 

The project objectives are to investigate the degree of move- 
ment and retention of radionuclide of nuclear origin in or by selected 
soil types; evaluate the degree of correlation between the soil physi- 
cal, chemical, mineralogical, and microfloral properties and the 
degree of movement and retention of waste radionuclides; investi- 
gate the applicability of laboratory tests of the potential for radionu- 
clide migration in selected soils to site evaluations by comparing the 
results of laboratory and field experiments; and investigate the 
pathways of water entry into the waste burial trenches at Maxey 
Flats. 
Keywords: soils; radionuclide migration; radioactive waste disposal; 
low-level radioactive wastes; underground disposal; safety. 

160085 Ventilntiun System Performance. (Los Alamos Scientific 
Lab., Los Alamos, NM, 87545). Project number: A-7029. Contract: 
A-7029. Supported by: Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research. Funding: 
NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives of the program are to determine the structural 
integrity of HEPA filters; to determine ventilation system response 
to tornados, specifically to the effectiveness of the air cleaning 
components under high flow rate conditions; and to quantitatively 
determine the amount of particulate release during tornado condi- 
tions. 
Keywords: nuclear power plants; air filters; performance testing; 
containment systems; ventilation systems; tornadoes; air cleaning 
systems. 

160086 Iodine Pathway Study. (EG and G Idaho, Inc., Idaho 
National Engineering Lab., P.O. Box 1625, Idaho Falls, ID, 83401). 
Project number: A-6288. Contract: A-6288. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

160089 Health Effects Assessment: Exposure to Radiation and 
Non-Radiation Pollutants. (Argnnne National Lab., 9700 S. Cass 
Ave., Argonne, IL, 60439). Project number: A-2059. Contract: A- 
2059. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Health effects assessments. 

The objective is to assess the potential health effects and life- 
shortening resulting from exposure to emuents from the uranium and 
coal fuel cycles. NRR will use the DEMPAK code to calculate 
deaths and illness resulting from exposure to radioactive and nonra- 
dioactive pollutants. 
Keywords: chemical em~~ents ;  health hazards; radioactive emuents; 
fuel cycle; nuclear fuels; coal; uranium; diseases; epidemiology; 
mortality. 

160090 coastal Zone Predictive Modeling at Power Plant Sites. 
(Argonne National Lab., 9700 S. Cass Ave., Argonne, IL, 60439). 
Project number: A-2055. Contract: A-2055. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The objectives are: (1) to test a state-of-the-art numerical 
model to simulate nearshore circulation, sediment movements, and 
bathmetric changes in the surfzone of a coastal reach; (2) to predict 
shoreline changes on coastal environments (lakes, estuaries, oceans) 
where nuclear power stations may be sited; (3) to predict littoral 
process and responses in the vicinity of nuclear power stations; and 
(4) to provide information on the potential for radionuclide transport 
in surface waters by considering the effect of sediment transport, 
deposition, and resuspension. This will be used for RG 4.2, NRR and 
HMB staff position, and environmental impact statements for station 
sited on lakes and coasts. 
Keywords: power plants; site selection; coastal regions; land use; 
aquatic ecosystems; baseline ecology. 
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160091 Chemical Effluents from Nuclear Power Stations: Copper. 
Harrison, F.L. (Lawrence Livermore Lab., 7000 East Ave., P.O. 
Box 5507, Livermore, CA, 94550). Project number: A-01 19. Contract: 
A-0119. Supported by: Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Funding: NRC--%0,128,000; DOE. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

Use of surface waters in the operation of nuclear power 
stations may degrade the quality of the ambient water. The objec- 
tives of this research project are: (1) to obtain data on the behavior 
of potentially toxic substances introduced into surface waters by 
nuclear power stations or produced by chemical reactions of sub- 
stances released from nuclear power stations in the receiving water; 
and (2) to determine the magnitude of the effects of these substances 
on representative, economically important aquatic species. Of special 
interest are corrosion products of copper because of their adverse 
effects on aquatic organisms. 
Keywords: nuclear power plants; environmental impacts; chemical 
emuents; surface waters; aquatic ecosystems; copper; toxicity. 

160092 Utilizetion of Atmospheric Release Advisory Capability 
(ARAO. Rosen. (Lawrence Livermore Lab., P.O. Box 5507, Liver- 
more, CA, 94550). Project number: A-0220. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the program is to assess the technical re- 
quirements for and cost-benefit of adopting existing ARAC tech- 
niques to licensed nuclear power plants. 
Keywords: pwr type reactors; bwr type reactors; nuclear power 
plants; environmental impacts; radioactive emuents; radiation moni- 
toring; cost. 

160093 Atmospheric Release Advisory Capability (ARAO Experi- 
ence at Three Mile Island-2. (Lawrence Livermore Lab., P.O. Box 
5507, Livermore, CA, 94550). Project number: A-0235. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Oftice of 
Nuclear Reactor Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the program is to produce o comprehensive 
description and analysis of ARAC operations and performance 
during and following the TMI-2 emergency for general use in 
reactor operations. 
Keywords: three mile island-2 reactor; reactor accidents; reactor 
safety; radioactive effluents; environmental impacts; radiation moni- 
toring. 

160094 TMI Followup. Tokarz, F. (Lawrence Livermore Lab., 
P.O. Box 5507, Livermore, CA, 94550). Project number: A-0236. 
Supported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the program is to support the Division of 
Operating Reactors in the review and implementation of required 
improvements to reactor safety derived from TMI experience. 
Keywords: three mile island-2 reactor; reactor accidents; reactor 
safety; legal aspects; regulations. 

160095 Study of Foreign Reactor Accidents and Incidents. (Law- 
rence Livermore Lab., P.O. Box 5507, Livermore, CA, 94550). 
Project number: A-0237. Supported by: Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Reactor Regulation. 
Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective of the program is to support the Division of 
Operating Reactors in the review of existing literature, papers, and 
reports of foreign reactor accident experience. Each event will be 
identified and described in sufficient detail to determine its applica- 
bility to U.S. reactor designs. Visits to foreign sites to obtain neces- 
sary details of events will be conducted if necessary. A report will be 
prepared. 
Keywords: power reactors; reactor accidents; reactor safety. 

160096 Supplemental Meteorological Instrumentation for Incident 
Response. Michael, P. (Brookhaven National Lab., Upton, NY, 
11973). Project number: A-3317. Supported by: Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective is to evaluate types of supplemental meteoro- 
logical instrumentation needed for incident response at nuclear 
power plant sites. An evaluation of off-the-shelf meteorological 
instrumentation (including both direct and remote sensors) and data 
acquisition systems (including the capabilities of other Federal agen- 

cies) to supplement the onsite meteorological program and other 
locally available systems will be performed. Instrumentation should 
be portable, capable of being deployed in minimal time frame, and 
t;rovide useful information for emergency plar~ning and evacuation. 

eywords: nuclear power plants; reactor sites; environmental im- 
pacts; reactor accidents; radiation monitors; performance testing; 
radiation monitoring; radiation protection. 

160097 BWR Off-Gas System Experience. (EG and G, Idaho, 
Inc., Idaho National Engineering Lab., P.O. Box 1625, Idaho Falls, 
ID, 83404). Project number: A-6261. Supported by: Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Nuclear Reac- 
tor Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The contractor will assist DOR to review the 26 responses to 
I and E bulletin on off-gas explosions to determine if licensee's 
actions adequately reduce probability of such explosions. Findings 
will be available to DSE for consideration of changes to licensing 
requirements and review process. 
Keywords: bwr type reactors; off-gas systems; explosions. 

160098 Review of Nuclear Power Plant Emergency Planning. (Los 
Alamos Scientific Lab., Los Alamos, NM). Project number: A-71 14. 
Supported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Re ulation. Funding: NRC. 
Related energy source: nuclear fissiontl00) R and D categories: Envi- 
ronmental effects assessment. 

LASL has previously provided assistance to NRR/DOR in 
the review of nuclear power physical security. A logical extension of 
this effort is the review of these same nuclear power plant emergen- 
cy plans. In particular, the present increment of fugds is to provide 
for the review of emergency plans by those LASL individuals who 
performed the physical security reviews. The level of effort is 
estimated to be between seven and nine professional man-years per 
year and will include extensive onsite review. 
Keywords: nuclear power plants; reactor safety; emergency plans. 

160099 Fission Product Release. Malinauskas, T.  (Oak Ridge 
National Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: 
B-0243. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objective is to re-evaluate the source terms of fission 
products released in the course of design basis accidents for possible 
modification of staff standard review plan. 
Keywords: nuclear power plants; design basis accidents; fission prod- 
uct release; reactor safety. 

160100 Extension of SKYSHINEII. Wells, M. (Radiation Re- 
search Associates, Inc., Fort Worth, TX). Project number: B-1199. 
Supported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The objectives are to develop: (1) reflection data for steel/ 
concrete for neutron and gamma-ray; (2) shield transmission data for 
steel/concrete for. gamma ray; and (3) appropriate computational 
scheme for SKYSHINE-I1 procedure in NUREG/CR-0781 for cal- 
culation of offsite dose rates including the contribution from the un- 
collided component. 
Keywords: neutrons; gamma radiation; steels; absorption; concretes; 
neutron transport; photon transport; scattering; reflection. 

160101 Modeling of Environmental Radiological Exposure Path- 
ways and Consequences from Reactor Accidents. Watson, E.C. (Bat- 
telle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: B-2158. Supported by: Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Reactor Regulation. 
Funding: NRC. 
Related energy source: nuclear fission(100) R and D cntcgorics: Envi- 
ronmental effects assessment. 

This project is designed in three phases. The objective of 
Phase I of this project was to investigate and report on methods for 
modeling of environmental radiological exposure pathways and con- 
sequences in reactor accident situations. In Phase 11, models will be 
selected for a comprehensive computer code to calculate site-specific 
radiation doses and consequences for accidents of Class 3 through 8. 
Detailed documentation of the code will be provided. Phase I11 will 
include use of the code to perform site-specific consequence calcula- 
tions and sensitivity analyses, and recommendations to NRC of 
codes and parameters to be used for NEPA evaluations. Standard 
assumptions will be developed for NEPA evaluations of Class 3 
through 8 accidents. A computer program will be written to imple- 
ment the consequence model developed or selected from existing 
models with appropriate modifications for calculation of site specific 
doses and consequences from Class 3 to 8 accidents. Analyses will be 
made to determine range of risks (e.g., health effects, economic 
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losses) resulting from variations in site characteristics and variations 
in accident probabilities due to differences in individual plant design. 
Keywords: biological pathways; radionuclide migration; reactor acci- 
dents; ,environmental impacts; mathematical models; radiation doses; 
risk assessment; biological effects; human populations. 

160102 Application of Fisheries Management Techniques for As- 
sessing Impacts. McKenzie. (Battelle Pacific Northwest Labs., P.O. 
Box 999, Richland, WA, 99352). Project number: B-2160. Supported 
by: Nuclear Regulatory Commission, Washington, D C  (USA). 
Office of Nuclear Reactor Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

The purpose of this task is to develop guidelines for the 
design and implementation of a fisheries monitoring program for 
nuclear power stations judged to have a low potential for environ- 
mental impact. ?is task continues the effort, started in FY 78, to 
develop standard~zed far field fisheries monitoring program utilizing 
established fisheries management techniques. Phase one, the compila- 
tion and review of established fisheries management techniques, has 
been completed. Phase two, scheduled for completion in FY 80, 
would result in the development of guidelines for designing and 
implementing a monitoring program. These guidelines would be 
formulated from the results of Phase one and examine the data from 
a minimum of four nuclear power plant sites. 
Keywords. fishing industry; nuclear power plants; environmental 
impacts; fishes; monitoring; standards. 

160103 Review of In-Plant Monitor Capability. (Battelle Pacific 
Northwest Labs., P.O. Box 999, Richland, WA,, 99352). Project 
number: B-2174. Supported by: Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regulation. 
Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

A state-of-the-art review of in-plant area radiation monitors 
and airborne radioactivity monitors should be performed to deter- 
mine capability to respond at accident dose levels. Recommenda- 
tions are desired as to number and locations of such instruments in- 
plant, and range of dose rates and airborne concentrations which can 
be reliably determined under accident conditions. 
Keywords: nuclear power plants; radiation monitors; reactor instru- 
mentation; radiation protection; performance testing. 

160104 1-131 Pathway Bebavior Under Stored Feed Conditions. 
Watson, E.C. (Battelle Pacific Northwest Labs., P.O. Box 999, 
Richland, WA, 99352). Project number: B-2175. Supported by: Nucle- 
ar Regulatory Commission, Washington, D C  (USA). Office of Nu- 
clear Reactor Regulation. Funding: NRC. 
Related energy source: nuclear fissio11(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

A study is underway to determine pathways by which radio- 
iodine in reactor effluents can transfer to cow or goat milk even 
though the animals are not on pasture but are on stored feed. The 
contractor will explore existence of possible pathways of transfer of 
radio-iodine in reactor effluents to cow's and goat's milk other than 
the ones that are well-known such as those considered in R.G. 1.109. 
The contractor will develop mathematical model(s) to calculate 
iodine concentration in milk by the new transfer pathways. The 
contractor will use the model to verify the iodine concentrations 
detected in cow and goat milk consequent to the Three Mile Island 
Unit 2 accident in March 1979. 
Keywords: biological pathways; iodine isotopes; radionuclide migra- 
tion; milk; food chains; mathematical models; cows; goats; radiation 
monitoring; three mile island-2 reactor. 

160105 Whole Body Counting Program for the Public Around 
Three Mile Island. (Helgeson Nuclear Services, Inc., Pleasonton, 
CA). Project number: B-6820. Supported by: Nuclear Regulatory 
Commission, Washington, D C  (USA). Office of Nuclear Reactor 
Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

This is a program to determine if members of the public 
nearest TMI-2 had measurable levels of internally deposited radioac- 
tivity originating from the accident, and if so, what their lifetime 
dose commitments and risks might be. The contractor will perform 
whole body counting services for each person selected by NRC 
from the general public living within approximately 3 miles of the 
Three Mile Island Nuclear Power Station. The counting will be a 
N a I m )  detector system with sensitivity of a few nCi for most 
gamma emitting nuclides (with energy greater than about 200 keV) 
for a scanning time of 10 minutes or less. 
Keywords: whole-body counting; three mile island-2 reactor; radi- 
ation doses; lifetime; human populations; nai detectors; gamma spec- 
troscopy; reactor accidevs; environmental impacts. 

160106 Advanced Reaitor Accident Delineation and Assessment. 
Kastenberg. (Univ. of California, Los Angeles, CA). Project number: 

B-3004. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories:'Epi- 
demiological studies. 

The objective of this project is to provide input to the ARB 
to aid in the Branch's assessment of advanced reactor licensing and 
safety issues. Specifically this input will consist of independent 
analysis, evaluation of DOE and applicant submittals, and assessment 
drawing on UCLA experience and expertise. 
Keywords: lmfbr type reactors; htgr type reactors; heavy water 
moderated reactors; risk assessment; reactor safety; reactor licensing. 

160107 Effects of Explosions. Proctor. (Naval Surface Weapons 
Center, Silver Spring, MD). Project number: B-6812. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation. Funding: NRC. 
Related energy source: Coal(50); nuclear fission(50) R and D catego- 
ries: Epidemiological studies. 

The objective is to provide technical assistance in the analysis 
of shock wave effects'on nuclear power plant safety related struc- 
tures, and technical assistance on the capabilities of various chemical 
compounds, including flammable liquified and/or compressed gases 
to generate explosive shock waves for specific plant reviews. . . 
Keywords. nuclear power plants, seismic effects; reactor components; 
containment buildings; shock waves; explosions. 

160108 Technical Support in the Development of Nuclear Waste 
Management. Heckman, R.A. (Lawrence Livermore Lab., P.O. Box 
808, Livermore, CA, 94550). Project number: A-0277. Contract: A- 
0277. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Office of Nuclear Material Safety and Safeguards. 
Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

Lawrence Livermore Laboratory (LLL) has provided, and 
will continue to provide, technical assistance to the NRC in develop- 
ing a technical information base and, in some cases, analytical 
models in the following areas: (1) waste form.perfornianc'e criieria - 
commercial high level waste, spent fuel (commercial reactors), tran- 
suranic waste, and military high level waste; (2) 'repository site 
suitability - bedded salt and shale layered basalt, plutons, and domed 
salt (scoping study); (3) radiological performance objectives; (4) 
geoscience parameter data base handbook; and (5) technical assist- 
ance (short-term as needed) - thermal/radiological transport model- 
ing assistance for development of repository design/performance 
standards, and general short-term assistance as needed (special pro- 
jects, short-term scoping studies, etc.). 
Keywords: radioactive waste management; spent fuels; high-level 
radioactive wastes; radioactive waste facilities; site selection; shales; 
salt deposits; salt caverns; basalt; information systems; design; per- 
formance. 

160109 Structural Case Reviews for Fuel Reprocessing and Fuel 
Fabrication Facilities. (Lawrence Livermore Lab., P.O. Box 808, 
Livermore, CA, 94550). Project' number: A-0285. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The performing organization will: (1) provide estimates of the 
probability of a seismic event by acceleration level (response spectra) 
including site-specific response spectra characterization for the facili- 
ties under evaluation; (2) examine the critical structures as designat- 
ed by the NMSS PM and components at each site to determine their 
resistance to a seismic event; and (3) assess four plutonium fuel 
fabrication plants (Exxon, Richland, WA; Atomic Internationl, 
Chatsworth, GA; Battelle Memorial Inst., Columbus, OH; and Gen- 
eral Electric, Vallecitos, CA). 
Keywords: fuel reprocessing plants; fuel fabrication plants; seismic 
effects; evaluation; plutonium oxides. , 

160110 Atmospheric Release Advisory Capability. (Lawrence 
Livermore Lab., Livermore, CA). Project number: A-0351. Contract: 
80-79-005. Supported by: Nuclear Regulatory Commission, Washing- 
ton, D C  (USA). Office of State Programs. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

NRC is interested in an assessment of the potential of the 
Atmospheric Release Advisory Capability (ARAC) System for con- 
tributing to the overall response capability for emergency situations 
involving atmospheric releases at nuclear facilities it licenses. 
Keywords: nuclear power plants; emergency plans; radioactive ef- 
fluents; radioactive aerosols. 

160111 Molten Fuel Interactions. Muir, J.F. (~and ia  ~ a b s . ,  Albu- 
querque, NM, 87185). Project number: A-1019. Supported by: Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office of Nu- 
clear Regulatory Research. Funding: NRC. 
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Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The physical and chemical processes involving molten fuel 
during hypothetical meltdown accidents in LWRs are studied. This 
program concentrates on identifying and understanding the response 
of concrete contacted with molten LWR core materials in order to 
evaluate: (1) the generation rate of water vapor, inert noncondens- 
able gases, and flammable gases; (2) the effects of gas generation on 
fission product and aerosol release; (3) the chemical reactions occur- 
ring in the complex system; and (4) the rate of concrete erosion. 
Keywords: bwr type reactors; pwr type reactors; reactor safety; 
meltdown; concretes; reactor materials; corium; chemical reactions; 
radioactive aerosols. 

160112 Steam Explosion Phenomena. Corradini, M.L. (Sandia 
Labs., Albuquerque, NM, 87185). Project number: A-1030. Supported 
by: Nuclear Regulatory Commission, Washington, D C  (USA). 
Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The objectives of the program are to identify and character- 
ize the physical conditions which must be met in order for a steam 
explosion to occur when molten LWR core materials contact water; 
and to provide a firm technical' basis for estimation of the probability 
of containment breaching by steam explosions following postulated 
fuel melt accidents. 
Keywords. pwr type reactors; bwr type reactors; reactor safety; 
meltdown; fuel-coolant interactions; steam; corium; explosions; con- 
tainment systems; performance; failures. 

160113 Radiation Dose Estimates and Hazard Evaluations for 
Inhaled Airborne Radionuclides. Mewhinney, J.A. (Lovelace Inhala- 
tion Toxicology Research Inst., P.O. Box 5890, Albuquerque, NM, 
871 15). Project number: A-103 1. Contract: A-1031. Supported by: 
Nuclear Regulatory Commission, Washington, D C  (USA). Funding: 
NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of this project is to identify the most important 
aerosol characteristics that modify the patterns of radiation dose and 
the predicted health consequences of airborne radioactivity that may 
be released from operations with nuclear fuel materials. Physical, 
chemical, and biological characterizations of aerosols actually pres- 
ent in nuclear fuel operations are being studied. Industrial aerosol 
samples are reaerosolized in our laboratory for animal inhalation 
exposures to determine the patterns of deposition, retention, and 
translocation as a function of time. 
Keywords: aerosols; radioactive materials; radionuclide kinetics; radi- 
ation doses; nuclear facilities; inhalation; rats; dogs; monkeys; chemi- 
cal properties; physical properties; radiation hazards. 

160114 Reference Critical Experiments. McCarthy, J.D. (Rock- 
well Inst., Box 464, Golden, CO, 80401). Project number: 939728. 
Contract: A-1036. Supported by: Nuclear Regulatory Commission, 
Washington, D C  (USA). Div. of Safeguards, Fuel Cycle and Envi- 
ronmental Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of this program is to provide critical experi- 
mental data to be used for benchmarking computer calculations. This 
data will be utilized in the design of processing, storing and shipping 
fissile material. The originally scheduled program involving cylin- 
ders (single and arrays) of highly enriched uranyl nitrate has been 
completed. The arrays of low enriched uranium oxide (U308) at H/ 
U = 0.75 have been completed. 
Keywords: uranyl nitrates; uranium oxides; criticality; benchmarks; 
computer calculations; containers. 

1601 15 Generic Environmental Assessment on Transportation of 
Radioactive Material Near and Through a Large and Densely Populat- 
ed Area. Finley, N.N. (Sandia Labs., Albuquerque, NM, 87185). 
Project number: A-1077. Contract: A-1077. Supported by: Nuclear 
Regulatory' Commission, Washington, D C  (USA). Office of Stand- 
ards Development. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The general objective is the preparation of a generic environ- 
mental impact assessment resulting from the transport of radioactive 
materials into, out. of, through, and near a large densely populated 
area. Analysis, heavily integrated with the development and exercise 
of computer models, is used to estimate impacts due to incident-free 
transport and transport involving vehicular accidents, human error, 
and malevolent attack. Subcontractual efforts were used to evaluate 
societal impacts. Earlier in the study an Ad Hoc Task Group 
comprised of individuals from government, industry, and environ- 
mental organizations was used to advise on scope, methods, and 
data. Results to date include publication of three interim reports 
(SAND-77-1927, NUREG/CR-0334, one unnumbered), five confer- 
ence papers, and two subcontractors reports (SAND-78-7017 and 

SAND-79-7032). These preliminary results were a partial basis for 
the imposition of interim protective measures for spent fuel 
(44FR34466). A draft environmental assessment is expected to be 
issued in the first half of 1980 along with reports on social impacts, 
these will comprise the primary technical basis for the NRC's Draft 
Environmental Impact Statement to be issued concurrently. 
Keywords: urban areas; radioactive materials; transport; accidents; 
spent fuels; social impact; environmental impact statements; math- 
ematical models; risk assessment. 

160116 Upgrading and Updating WASH-1238. Luna, R.E.; 
Finley, N.C. (Sandia Labs., Albuquerque, NM, 87115). Project 
number: A-1087. Contract: A-1087. Supported by: Nuclear Regula- 
tory Commission, Washington, DC (USA). Office of Standards 
Development. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The purpose is to upgrade and update WASH-1238, Environ- 
mental Survey of Transportation of Radioactive Materials to and 
from Nuclear Power Plants, 1972. The work shall include current 
shipment data, changes caused by no reprocessing, higher burnup 
and enrichments, special routing considerations, and intermediate 
storage requirements. The transport of material associated with 
decommissioning is also to be considered as well as problcms associ- 
ated with waste. Analysis of accident data is to include health effects 
and risk analysis as given in NUREG-0170. Final document is to 
provide the technical basis for an EIS on the subject. 
Keywords: radioactive materials; transport; storage; radioactive 
wastes: decommissioning; radiation hazards; risk assessment; nuclenr 
power plants. 
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160117 Evaluation of Tritium ~rocessok for NRC. Lamberger, 
P.H.; Rhinehammer, T.B. (Mound Facility, P.O. Box 32, Miamis- 
burg, OH, 45342). Project number: A-1 157. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective is to provide expert technical assistance to !he 
Office of Nuclear Material Safety and Safeguards (NMSS), Division 
of Fuel Cycle and Material Safety, in the evaluation of licensee's 
proposals for improving tritium containment. These evaluations will 
cover processes, operating procedures, equipment and capture sys- 
tems relating to manufacturing, scrap recovery, storage, and packag- 
ing for transfer and disposal. The adequacy of licensee proposals to 
protect the public, health and safety and the environment will be 
evaluated, noting deficiencies in proposals where they exist, estimat- 
ing the degree of containment which might be expected from 
proposed improvements and noting whether or not the best available 
technology is being used. When conclusions are reached about 
adequacy, a brief statement will set forth the bases for such conclu- 
sions. Site visits may be necessary to perform the analyses. On 
occasion expert testimony will be provided in specific areas of 
technical competence to support findings. 
Keywords: trit~um; radioactwe waste management; equipment; radio- 
active waste storage; packaging; radioactive waste disposal. 

1601 18 Reference Repository Definition and Technology Transfer. 
Campbell, J.E.; Cranwell, R.M. (Sandia Labs., Albuquerque, NM, 
87115). Project number: A-1 158. Supported by: Nuclear Regulatory 
Comrnissiori, Washington, DC (USA). Office of Nuclear Material 
Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

This program will be closely coordinated with two other 
NRC-funded programs at Sandia. These other programs involve the 
development of a methodology for evaluating the long-term risk 
from radioactive waste disposal. The first objective of the program is 
to assure timely, thorough and efficient transfer of the analysis 
techniques and tools developed in the methodology program. The 
second objective is to develop reference repositories in media other 
than bedded salt (e.k.. basalt, granite, and domed salt). 
Keywords: radioactive waste disposal; risk. assessment; geologic de- 
posits; salt caverns; basalt; granites. 

1601 19 Methodology Development for Risk Assessment of Waste 
Isolation. Campbell, J.E. (Sandia Labs., Albuquerque, NM, 87185). 
Project number: A-1192. Contract: A-1192. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective is development of methodology for assessing 
risks from nuclear waste isolation. The approach is to develop 
consequence and probabilistic models to simulate waste depository/ 
geologic media interactions, transport processes, and expected and 
unlikely events impacting on isolation effects of geologic and engi- 
neered barriers. Reference repository defined as basis for analysis. 
First phase is bedded salt. Results to date are identification of system 
properties important to long-term safety and identification of data 
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deficiencies and computer models with user manuals. Significance of 
these results is to allow staff to concentriie in regulatory develop- 
ment on processes and elements important to risk. Models with user 
manuals and risk assessment procedures will be used to train staff in 
safety assessment of waste repositories and methodology application 
guides research prokram development to important areas. 
Keywords: radioactwe waste disposal; risk assessment; geologic de- 
posits; salt deposits; computerized simulation; environmental im- 
pacts. 

160120 Effect of Liquid Pathways in Consequence Calculations. 
Niemczyk, S.J. (Sandia Labs, Div. 4413, Albuquerque, NM, 87115). 
Project number: A-1200. Contract: AT(29-1)-789. Supported by: Nu- 
clear Regulatory Commission, Washington, D C  (USA). Office of 
Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of the project is to establish the degree of 
potential radiation exposure to the population from hypothetical 
accident sequences involving a core melt-down accident due to 
radionuclides reaching the public via liquid pathways, by: (1) esti- 
mating the magnitude and likelihood of such releases; (2) character- 
izing the range of possible hydrogeologic conditions and estimating 
their significance relative to time dependent nuclide outflow charac- 
teristics; (3) modeling surface water dispersion and trophic level 
transport; (4) estimating consequences; and (5) discussing possible 
mitigating actions. 
Keywords: radiation accidents; risk assessment; simulation; radionu- 
clide migration; water pollution; radiation protection. 

160121 Biological Characterization of Radiation Exposure and 
Dose Estimates for Inhaled Uranium Milling Effluents. Eidson, A.F. 
(Lovelace Inhalation Toxicology Research Inst., P.O. Box 5890, 
Albuquerque, NM, 87115). Project number: A-1222. Contract: A- 
1222. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

Specialized characterizat~ons of refined uranium ore, yellow- 
cake, produced by uranium mills are needed by the Nuclear Regula- 
tory Commission to evaluate the adequacy of current radiation 
protection practices and regulatory guides. The chemical character- 
istics of yellowcake aerosols collected from mills are determined. 
The biological clearance of inhaled yellowcake is being studied in 
beagle dogs and Fischer-344 rats exposed to aerosols generated from 
yellowcake powders. Exposures are controlled to levels below those 
that cause biological effects. Animals are sacrificed over a two-year 
period. Comparisons of the chemical characteristics of yellowcake 
samples with their biological behaviors are made to identify impor- 
tant aerosol properties that influence the organ distributions. Results 
indicate that solubility is the most important property of yellowcake 
determining its biological behavior if inhaled. 
Keywords: uranium oxides u308; feed materials plants; chemical 
properties; dogs; rats; aerosols; inhalation; radionuclide kinetics. 

160122 Spent Fuel Isolation Alternatives. Pepping, R.E. (Sandia 
Labs., Albuquerque, NM, 87185). Project number: A-1225. Contract: 
A-1225. Supported by: Nuclear Regulatory Commission, Washing- 
ton, D C  (USA). Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective is the development of methodology for assess- 
ing risks from spent fuel isolation. The approach is to modify as 
necessary the probabilistic and consequence models developed for 
high-level waste risk methodology project, by using the same refer- 
ence facility and same geologic setting. A similar systems analysis 
approach will be used to modify the risk assessment methodology 
for high-level waste. The first phase involves bedded salt and later 
phases include domed salt, granite, basalt, shale, and clay. Chemical 
and physical characteristics different from high-level waste have 
been identified. The significance of these results is to identify model 
changes needed and data needed for input to the models. The 
expected products are documented procedures, models, user man- 
uals, and sample problems and demonstration of methodology for 
use in repository safety assessment and licensing development. 
Keywords: risk assessment; radioactive waste disposal; high-level 
radioactive wastes; spent fuels; mathematical models; environmental 
impacts; geologic deposits; basalt; clays; shales; granites; salt depos- 
its. 

160123 Separate Effects Tests for TRAP Code Development. Sal- 
lach, R.A. (Sandia Labs., Albuquerque, NM, 87185). Project number: 
A-1227. Supported by: Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Regulatory Research. Funding: 
NRC. . 

Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The primary purpose of this study is to provide experimental 
data to aid and develop the TRAP code models of fission product 

chemistry in the primary system of a light water reactor during a 
fuel melt accident. The study is concerned in particular with labora- 
tory scale experiments to investigate vapor pressures of fission 

roduct species at elevated temperatures; and chemical compound 
Formation and reaction rates for multiple fission product s ecies in 
high-temperature steam environments. Analytical studies wif; also be 
performed to assist the development of the TRAP code and to 
provide models of fission product releases occurring during core- 
concrete interactions and as a result of vapor explosions. 
Keywords: wr type reactors; bwr type reactors; reactor safety; 
meltdown; &ion products; fission product release; t codes; comput- 
er codes; vapor pressure. 

160124 Radiological Emergency Planning and Response Evalua- 
tion. Ortiz, N. (Sandia Labs., Albuquerque, NM, 87185). Project 
number: A-1271. Contract: 80-79-007. Supported by: Nuclear Regula- 
tory Commission, Washington, D C  (USA). Office of State Pro- 
grams. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective is to prepare a comprehensive scenario of a 
nuclear power reactor accident resulting in an airborne off-site 
radiological release. The scenario is to be studied for testing state 
and local government radiological emergency response plans submit- 
ted for NRC concurrence. We will support the interagency Regional 
Advisory Committees (RAC) in observing and evaluating state and 
local government radiological emergency response exercises; assist 
NRC in the review of state and local government radiological 
emergency response plans for compliance with federal guidelines; 
and provide technical assistance to improve NRC's radiological 
emergency response planning program with state and local govern- 
ments. 
Keywords: nuclear power plants; radiation accidents; radioactive 
emuents; radionuclide migration; emergency plans; government poli- 
cies; state government; local government. . 
160125 Assessment of Leachate Movement from Ponded Uranium 
Mill Tailings. Gee, G. (Battelle Pacific Northwest Labs., Battelle 
Blvd., Richland, WA, 99352). Project number: A-2046. Contract: A- 
2046. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Eco- 
logical effects of pollutants or physical disturbances. 

One objective is to determine the interaction of mill tailings 
leachate with clay liner material and subsurface sediments at the 
Morton Ranch Site. This work will result in development of distri- 
bution coefficients (Kd's) and a technology that may be extended for 
general use and application to uranium mill waste disposal problems. 
Another objective is to implement numerical models for description 
and prediction of subsurface leachate movement in soils beneath the 
Morton Ranch Mill. 
Keywords: mill tailings; leaching; ground water; radionuclide migra- 
tion; clays; sediments; feed materials plants; radioactive waste dispos- 
al; distribution. 

160126 Health Effects of Industrial Exposure to Thorium. Steh- 
ney, A.F. (Argonne National Lab., 9700 S. Cass Ave., Argonne, IL, 
60439). Project number: A-2050. Contract: A-2050. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Funding: 
NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The objective is to determine the amounts, distributions, and 
health effects of internally deposited thorium and thorium daughter 
products from industrial exposure. The approach consists of a labo- 
ratory and epidemiological study of former thorium workers. Medi- 
cal and dosimetric data are obtained by study of living persons and 
autopsy material and by study of questionnaires and medical records. 
The principal end-points are mortality by cause and diseases of the 
respiratory system. Whole body counting (in vivo), radiochemistry, 
and microscopic techniques are employed. Health risks in thorium 
processing operations and determination of relationship to internally 
deposited thorium, especially particulate thorium deposited in the 
respiratory system will be evaluated. The results are needed for 
assessment of risk in the industrial processing of thorium for use in 
nuclear reactors. 
Keywords: thorium; health hazards; radionuclide kinetics; epidemio- 
logy; occupational diseases; radiochemistry; respiratory system; nu- 
clear power plants. 

160127 Reanalysis of the tri-State Leukemia Survey Data. Gine- 
van, M.E. (Argonne National Lab., 9700 S. Cass Ave., Argonne, IL, 
60439). Project number: A-2067. Contract: A-2067. Supported by: 
Nuclear Regulatory Commission, Washington, D C  (USA). Office of 
Standards Development. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The objective is to perform a re-analysis of the adult portion 
of the tri-state data, accomplishing the following specific tasks: (1) 
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calculate age-standardized relative risks of adult leukemia for non- 
overlapping x-ray exposure categories and develop absolute risk 
estimates which can be related to existing absolute risk estimates for 
low-level low-LET radiation leukemogenesis; (2) investigate possible 
relationships between radiation exposure, disease, and leukemogene- 
sis in adults and discuss these findings in the context of susceptible 
subgroups for radiation leukemogenesis; (3) investigate the possible 
influence of other variables, e.g., temporal aspects of exposure, 
ethnic, socioeconomic on the relationship between diagnostic x-ray 
exposure and leukemogenesis; and (4) develop explanatory models 
and generate testable hypotheses to account for the tri-state data. 
Keywords: leukemia; e idemiology; risk assessment; radioinduction; 
biological radiation egc t s ;  nuclear medicine; diagnosis; radiothera- 
py; human populations. 

160128 Radiological Evaluation of Former Licensed Sites. Rob- 
erts, C.J.; Gustafson, P.F. (Argonne National Lab., 9700 S. Cass 
Ave., Argonne, IL, 60439). Project number: A-2156. Supported by: 
Nuclear Regulatory Commission, Washington, D C  (USA). Office of 
Nuclear Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

The performing organization will furnish the necessary quali- 
fied personnel, facilities, materials, and services to perform an envir- 
onmetal assessment of remedial actions at one NKC site. Surveys of 
additional sites, if required, will be specified through revision of this 
statement of work. The assessment will include determination of: (I) 
the radionuclides present, including radon and progeny as appropri- 
ate; (2) the spatial distribution of the radionuclides above back- 
ground,; and (3) the external gamma radiation at one meter above 
surface.. 

- 

Keywords: radiochemical analysis; radiation monitoring; contamina- 
tion; abandoned sites; nuclear industry; decontamination; land recla- 
mation. 

160129 Development of Nuclear Waste Form Criteria. Schweit- 
zer, D.G. (Brookhaven National Lab., Upton, NY, 11973). Project 
number: A-3158. Contract: EY-76-C-02-0016. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental effects assessment. 

This program is directed to technical support in the areas of 
radioactive waste management, high level waste storage and dispos- 
al, low level and transuranic waste, long term storage of irradiated 
fuel, and research conducted in all areas of waste management. The 
objective of the technical support program in waste management is 
to assist the NRC in technical needs which must be met to regulate 
high level and transuranic wastes. These are, in order of priority: (1) 
the information needed to develop regulations, criteria, and other 
guidance; (2) identification of the research needed to reduce signifi- 
cant uncertainties and execution of that research; and (3) develop- 
ment of the capability to process a license application. BNL will 
provide a thorough review of the subject of waste form including 
the identification of potential regulatory criteria and needed re- 
search. BNL will draw upon in-house or subcontracted skill and will 
take advantage of current or previous efforts at NRC, DOE and 
elsewhere, as appropriate. 
Keywords: radioactwe waste disposal; low-level radioactive wastes; 
high-level radioactive wastes; radioactive waste management; tech- 
nology transfer. 

160130 Study of UF6/U02F2 in Experimental Animals. Morrow, 
P.E. (Univ. of Rochester, Rochester, NY, 14642). Project number: 
A-4083. Contract: AC02-76EV03490. Supported by: Nuclear Regula- 
tory Commission, Washington, D C  (USA). Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

The objectives are to: (1) determine renal and skeletal reten- 
tion functions for uranium following single U02F2 administration; 
(2) determine effects of known renal burdens of uranium on renal 
function, morphology, and uranium excretion; (3) evaluate biochemi- 
cal indices of renal function; (4) compare effects of U02F2 and H F  
alone and together; and (5) explore methods of uranium assay. Rats 
or dogs will be exposed by inhalation, intratracheal instillation, or 
intravenous injection to single administrations of UO2F2 at several 
dose levels. 
Keywords: uranyl fluorides; biological effects; radionuclide kinetics; 
kidnevs: retention functions: skeleton: rats: does: inhalation: hvdro- , - ,  , . 
fluorii acid; renal clearance;'synergis&. 

160131 Radiation Exposure of Transportation Worker Handling 
Large Numbers of Radioactive Material Packages. Smith, B.P. (Reyn- 
olds Electrical and Engineering Co., Inc., P.O. Box 14400, Las 
Vegas, NV, 891 14). Project number: A-6137. Contract: A-6137. Sup- 
ported by: Nuclear Regulatory Commission, Washingtori, DC 
(USA). Office of Standards Development. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

The objectives of this program are to: (1) identify transporta- 
tion carriers where employees may receive doses in excess of 500 
millirems er year; (2) determine the actual exposure received by 
these empfbyees; (3) observe handling piocedures; and (4) identify 
relationship between quantities of radioactive materials handled and , 
anticipated exposure. Five to ten carrier facilities will be visited by 
the contractor's personnel. Radiation measurements will be made by 
using direct-reading instruments and personnel dosimeters. 
Keywords: transportation systems; personnel; nuclear trade; materials 
handling; radiation doses. 

160132 Fluid Distribution and Liquid Level Detector System. 
Rice, R.E. (EG and G Idaho Inc., Idaho National Engineering Lab., 
P.O. Box 1625, Idaho Falls, ID, 83401). Project number: A-6282. 
Contract: A-6282. Supported by: Nuclear Regulatory Commission, 
Washington, D C  (USA). Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

The objective of the program is to provide the following 
instruments: (1) four fluid distribution grid systems for Japanese 
Loss-of-Coolant-Accident (LOCA) Refill and Reflood Test Facili- 
ties; and (2) two fluid distribution grid systems and ten liquid level 
detectors for Federal Republic of Germany (FRG) Loss-of-Coolant- 
Accident (LOCA) Refill and Reflood Test Fncility. Thc abovc 
instruments are supplied to help understand how water penetrates 
the downcomer of the pressurized-water-reactor (PWR) and how 
the fluid behaves in the upper plenum. 
Keywords: pwr type reactors; loss of coolant; reactor safety; test 
facilities; level indicators; specifications; hydraulics. 

160133 Respirator Studies for NRC. Skaggs, B.; Hack, A. (Los 
Alamos Scientific Lab., P.O. Box 1663, MS 986, Los Alamos, NM, 
87545). Project number:. A-7005. Contract: A-7005. Supported by: 
Nuclear Regulatory Commission, Washington, D C  (USA). Office of 
Standards Development. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

The purpose of this project is to provide the NRC with 
information necessary to supplement NRC Regulatory Guides cov- 
ering the use of respirators for protection against inhalation of 
airborne radioactive materials. Technical competence and laboratory 
support in respiratory protection are made available for guidance 
necessary for standards development, compliance costs, NRC licens- 
ee respirator program reviews, or other actions within the responsi- 
bility of the NRC. Assistance in assuring prompt application of new 
developments in respiratory protection is provided. Consultations 
and technical assistance are provided on numerous respirator prob- 
lems including the clean-up operations at Three Mile Island (TMI). 
At the request of NRC, two visits were made to TMI to assist NRC 
staff in evaluating the existing respirator program, developing crite- 
ria for up-grading this program, and providing guidance to the 
organizations involved in the clean-up operations. 
Keywords: respirators; inhalation; radioactive materials; compliance; 
regulatory guides; technology assessment. 

160134 Investigation Related to Alternative Waste Forms for 
Liquid Scintillation Waste. (Idaho Operations Office, Idaho Falls, 
ID, 83401). Project number: A-6184. Supported by: Nuclear Regula- 
tory Commission, Washington, D C  (USA). Office of Nuclear Mate- 
rial Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The objective is to provide assistance to NMSS in sampling 
and analyzing the off-gassing products of incinerated liquid scintilla- 
tion wastes. The specific task objective is to identify the off-gassing 
contaminants, their concentrations, and the percent of activity escap- 
ing in these contaminants during incineration. Specific tasks are: (I) 
collect samples with guidance of NRC of off-gassing products of 
incinerated liquid scintillation wastes; and (2) analyze the samples to 
identify the off-gassing contaminants, the activites/concentration of 
the off-gassing contaminants, and the percent of the activity (i.e., if 2 
curies of liquid were incinerated during a test and .2 curies were 
released as part of the off-gassing contaminant, 10% is released). 
Keywords: low-level radioactive wastes; incinerators; off-gas sys- 
tems; gaseous wastes; leaks; sampling; air pollution; chemical analy- 
sis; radioactive waste processing; radioactive waste management; air; 
air quality. 

160135 Fuel Cycle Facility Technical Review. (Los Alamos Scien- 
tific Lab., Los Alamos, NM, 87545). Project number: A-7010. Sup- 
ported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Material Safety and Safeguards. Funding: 
NRC. . 

Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant monitoring. 

The scope of this work is to provide technical assistance to 
NRC in preparation of its safety evaluatic?.ns and environmental 
impact assessments for selected fuel cycle facilities. When required, 
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the environmental assessment will be supplemented by a negative 
declaration or environmental im act statement. 
Keywords: safety; environmentaf impacts; fuel cycle; feed materials 
plants; fuel reprocessing plants; evaluation. 

160136 Investigations Related to the Migration of Raffinates from 
the Existing Cotter Tailinp Impoundments. (Los Alamos Scientific 
Lab., Los Alamos, NM, 87945). Project number: A-7144. Supported 
by: Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Material Safety and Safeguards. Funding: NRC. 
Related energy soarce: nirclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objective is to provide asslstance to NMSS in sampling 
and analysis of environmental media near the' Cotter Corporation 
Uranium Mill at Canon City, Colorado. The specific task objective is 
to better define the extent of contamination of groundwater as well 
as to determine whether these contaminants are accumulating in soils 
and vegetation, which are irrigated with this groundwater. Previous 
monitoring studies carried out by Cotter Corporation and the 
CODH have found elevated concentrations of uranium, molybde- 
num, total dissolved solids, sulfate and selenium in shallow ground- 
water. The hydrologically downgradient problem will be to verify 
environmental contamination resulting from release of trace ele- 
ments via seepage from the mill's tailings ponds. Specific tasks are: 
(1) collect environmental samples with guidance of NRC and assist- 
ance of CODH, and (2) analyze the samples for molybdenum, 
selenium, uranium, chlorine, sulfate and radium. 
Keywords: feed materials plants; mill tailings; ground water; soils; 
plants; uranium; molybdenum; sulfates; selenium; chlorine; radium; 
sampling; leaching; contamination. 

160137 Confirmatory Survey of US Nuclear Facilities at Oak 
Ridge. Auxier, J.A. (Oak Ridge National Lab., Oak Ridge, TN, 
37830). Project number: A-9087. Supported by: Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Material 
Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The contractor will furnish the necessary qualified personnel, 
equipment, materials, and services to perform a radiological survey 
of the USN facilities. The survey will be performed in accordance 
with the following general outline: (1) survey and sampling methods: 
(a) direct alpha measurements, @) beta-gamma count rate measure- 
ments, (c) removable radioactive surveys, (d) radiation level surveys, 
(e) soil and sediment samples, (f) water samples, (g) paint samples, 
(h) scale samples, (i) ceiling samples, (j) US ceramics facility, and (k) 
state licensing materials; (2) effectiveness of decontamination and 
survey results comparision; and (3) location of water and soil sam- 
ples. 
Keywords: radiation monitoring; personnel dosimetry; radiation 
doses; radioactivity; water; paints; sampling; licensing; soils. 

160138 Regulatory Differences Between Thorium and Current 
Uranium Fuel Cycles. McBride, J.P.; Frederick, E.J. (Oak Ridge 
National Lab., Oak Ridge, TN, 37830). Project number: A-9088. 
Supported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Material Safety and Safeguards. Funding: 
NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The objective of this program is to study the health, safety, 
and environmental consideration of potential thorium fuel cycles as 
compared to the current uranium fuel cycles and how any differ- 
ences could impact on the regulatory process. The study will focus 
on three specific tasks: thorium cycle impacts assessment; compari- 
son of uranium and thorium cycles; and regulatory requirements. 
Keywords: pwr type reactors; bwr type reactors; thorium cycle; 
environmental impacts; legal aspects. 

160139 LOCA Simulations in NRU. Mohr, C.L. (Battelle Pacific 
Northwest Labs., Battelle Blvd., Richland, 'WA, 99352). Project 
number: B-2277. Contract: B-2277. Supported by: Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 
Keywords: reactor safety; loss of coolant; simulation; fuel element 
failure; fuel elements. 

160140 Steam Generator Tube Rupture Iodine Transport Mecha- 
nisms. Denning, R.S. (Battelle Columbus Labs., 505 King Ave., 
Columbus, OH, 43201). Project number: B-6706.'Supported by: Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The purpose of this program is to investigate the physical 
mechanisms of radioiodine transport under PWR steam generator 
tube rupture conditions. This program consists of two tasks. Under 

task 1 the potential for optimization of the primary system coolant as 
it leaks from the primary system into the steam generator secondary 
side will be experimentally determined. Under task 2 models will be 
developed to predict the transport of iodine within the steam gener- 
ator and the secondary system. 
Keywnrdq: pwr type reactors; steam generators; tubes; failures; leaks; 
fission product release; radioactivity transport; iodine. 

160141 Licensing Assistance/Tailinp Management Program 
Technical Evaluation. (Geotechnical Engineers. Inc.. 1017 Main 
Street, Winchester, MA, 01890). Project ;umber: B-6446. Contract: 
NRC-02-79-031-01. Supported by: Nuclear Kegulatory Commission, 
Washington, DC (USA). Office of Nuclear Material Safety and 
Safeguards. Funding: NRC. 
Related energy source: nuclear fission(l00) R and D categories: 
Health protection, safety, and industrial hygiene. 

The contractor will perform evaluations of tailings manage- 
ment alternatives for existing or proposed uranium milling projects. 
For each project the contractor will supply the necessary facilities, 
material services;.and personnel to accomplish the following tasks: 
(I) review the applicants' evaluation of tailings management alterna- 
tives, and identify any requirements for addition1 information (the 
evaluation will consist of an examination of the factors that may 
affect the long-term stability characteristics of the tailings manage- 
ment alternatives as they relate to four radiation pathways and one 
nonradiological pathway); (2) document the examination of the long- 
term stability characteristics of each alternative in an evaluation 
report; and (3) respond to public comments or other agency (state 
and federal) comments on the contractor's evaluations if requested 
by the NMSSproject officer., , 

Keywords: mi 1 talllngs, radioactive waste management; licensing; 
evaluation; environmental impacts; feed materials plants. 

160142 Pioneer Uravan Mill Tailings Evaluation. Delaney, B.T. 
(Fred C. Hart Associates, New York, NY, 10022). Project number: 
B-6923. Contract: NRC-02-79-051. Supported by: Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Material 
Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The contractor will evaluate tailings management alternatives 
for the proposed new Pioneer Uravan Uranium Mill to be located 
near Uravan, Colorado. In addition, the contractor will submit a 
report to the project officer documenting the contractor's site visit 
and stating if other locations in the mill vicinity offer probable major 
improvement in long-term stability over the applicant's proposed 
location. The contractor will also submit to the project office a file 
containing one copy of each document referenced and/or developed 
in connection with site evaluation. 
Keywords: mill tailings; radioactive waste management; feed materi- 
als plants; colorado; site selection; evaluation. 

160143 TVA Edgemont Mill Tailings Evaluation. Castro, G.  
(Geotechnical Engineers, Inc., 1017 Main Street, Winchester, MA, 
01890). Project number: B-6924. Contract: NRC-02-79-052. Supported 
by: Nuclear Regulatory Commission, Washington, D C  (USA).. 
Office of Nuclear Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The contractor will evaluate tailings management alternatives 
for the TVA Edgemont decommissioning plan. In addition, the 
contractor will submit a report to the project officer documenting 
the contractor's site visit and stating if other locations in the mill 
vicinity offer probable major improvements in long-term stability 
over the applicant's proposed location(s). The contractor will also 
submit to the project office a file containing one copy of each 
document referenced and/or developed in connection with this site 
evaluation. 
Keywords: decommissioning; nuclear facilities; mill tailings; radioac- 
tive waste management; evaluation; abandoned sites; feed materials 
plants; tennessee valley authority. 

160144 Union Carbide Uravan Mill Tailings Evaluation. Castro, 
G.  (Geotechnical Engineers, Inc., 1017 Main Street, Winchester, 
MA, 01890). Project number: B-6926. Contract: NRC-02-79-055. Sup- 
ported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Material Safety and Safeguards. Funding: 
N R  r . .---. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The contractor will review all applicant submittals which 
pertain to the embankment design to determine compliance with 
NRC Regulatory Guide 3.1 1 and proposed 3.1 1.1. The review will 
include: (1) a detailed assessment of site conditions including climate, 
groundwater hydrology, geology, and seismology to evaluate their 
impact on the tailings retention systems; (2) evaluation of detailed 
data and an inspection of typical undisturbed embankment samples; 
(3) evaluation of the applicants' assessment of settlement, seepage, 
embankment erosion due to overlapping of waves, and flood storage 
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capacity; (4) evaluation of the applicants' plan for continuing oper- 
ation and maintenance to assure retention embankment safety; and 
(5) inspection.(before operation of pond 2) at the site as required to 
assure compliance with approved construction plans and specifica- 
tions. 
Keywords: mill tailings; feed materials plants; evaluation; meteorol- 
ogy; hydrology; geology; seismology; radioactive waste manage- 
ment; environmental impacts; site selection; site preparation. 

160145 Cyprus Mines Corporation, Hansen Project Mill Tailings 
Evaluation. Delaney, B.T. (Fred C. Hart Associates, Inc., New York, 
NY, 10022). Project number: B-6927. Contract: NRC-02-79-056. Sup- 
ported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Material Safety and Safeguards. Funding: 
NRC. - 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The contractor will evaluate tailings management alternatives 
for the Cyprus Mines Corporation Proposed Hansen Project Urani- 
um Mill to be located in Fremont County, Colorado. In addition, the 
contractor will submit a report to the project officer documenting 
the contractor's site visit and stating if other locations in the mill 
vicinity offer probable major improvement in long-term stability 
over the applicant's proposed location. The contractor will also 
submit to the project officer a file containing one copy of each 
document referenced and/or developed in connection with this site 
evaluation. 
Keywords: mill tailings; radioactive waste management; feed materi- 
als plants; colorado; site selection; evaluation. 

160146 Study of Consumer Products Containing Radioactive Ma- 
terial. Simmons, G.L. (Science Applications, Inc., 1200 Prospect 
Avenue, La Jolla, CA, 92038). Project number: B-0280. Contract: B- 
0280. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Office of Nuclear Material Safety and Safeguards. 
Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Hea l th r t ec t ion?  safety, and industrial hygiene. 

he objectlve is a reevaluation of the adequacy of the existing 
policy pertaining to the distribution of consumer products containing 
by-product and source material. As part of the reexamination, a 
generic environmental impact statement is required. 
Keywords: radioactive materials; consumer products; environmental 
impacts; radiation hazards; regulations. 

160147 Environmental Review of Spent Fuel Storage Installation. 
Glenn, R.D. (Battelle Pacific Northwest Labs., P.O. Box 999, Rich- 
land, WA, 99352). Project number: B-2207. Contract: 8-2207. Sup- 
ported by: Nuclear Regulatory Commission, Washington, D C  
(USA). Office of Nuclear Material Safety and Safeguards. Funding: 
NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The performing organization shall provide technical assist- 
ance to the Office of Nuclear Material Safety and Safeguards 
(NMSS) in carrying out environmental reviews of (1) the proposed 
expansion of the G E  Morris Operation, and (2) the McGuire Nucle- 
ar Station spent fuel pool. The results of these efforts will be 
environmental appraisals, or environmental impact statements, as 
determined to be required. The performing organization shall pre- 
pare the necessary documents in accordance with instructions to be 
provided by the NMSS PM. 
Keywords: environmental impacts; radioactive waste storage; radio- 
active waste facilities. 

160148 Physical Characteristics of Waste Tanks and Contents: 
West Valley, NY. Kaser, J.D. (Rockwell Hanford Operations, Rich- 
land, WA, 99352). Project number: B2210. Contract: EY-77-C-06- 
1030. Supported by: Nuclear Regulatory Commission, Washington, 
D C  (USA). Office of Nuclear Material Safety and' Safeguards. 
Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The performing organization will provide technical assistance 
to NMSS. Phase I of the work will have been completed during 
fiscal year 1979. Phase I is the development of the most effective 
plan, including a safety analysis, for accomplishing the Phase I1 
work. Phase I1 will be initiated during FY 1979 and includes 
procuring and/or fabricating sampling and inspection equipment and 
negotiating arrangements with Nuclear Fuel Services, Inc., for 
onsite assistance. Detailed operating procedures and safety reviews 
will be completed during Phase 11. All of this work, initiated during 
FY 1979, will extend through FY 1982. 
Keywords: radioactive waste facilities; containers; physical proper- 
ties; inspection; risk assessment; safety. 

160149 Assessing the Capability of Existing Plutonium Facilities 
to Withstand Natural Phenomena. Newmark, N.M. (Consulting Engi- 
neering Services, Urbana, IL, 61801). Project number: B6150. Con- 

tract: NRC-03-78-150 Task. Supported by: Nuclear Regulatory Com- 
mission, Washington, D C  (USA). Office of Nuclear Material Safety 
and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The contractor will: (1) provide the rationale and approach 
for selection of site specific parameters; (2) provide the guidance in 
selection of analytical methodology for structural analysis; (3) pro- 
vide support to the detailed review by others of specific facilities and 
the study of backfitting alternatives where applicable; (4) assess, if 
necessary, the value of possible backfitting to minimize risk; (5) 
review and,contribute to final site specific natural phenomena char- 
acterization and structural analytical reports and to the final risk 
assessment reports; and (6) serve as an expert witness in various 
meetings and public hearings on these facilities, if required. 
Keywords: plutonium; nuclear facilities; risk assessment; disasters; 
safeguards. 

160150 Fuel Trac Systems Services. (Nuclear Assurance Corp., 
24 Executive Park West, Atlanta, GA, 30329). Project number: B- 
6435. Contract: DR-79-0864. Supported by: Nuclear Regulatory 
Commission, Washington, D C  (USA). Office of Nuclear Material 
Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

This subscription renewal of Fuel Trac Systems Services will 
satisfy a continuing requirement for technical information required 
by the Division of Fuel Cycle and Material Safety. 
Keywords: information needs; fuel cycle centers; information sys- 
tems. 

160151 Forum Entitled Nuclear Radiation: How Dangerous I s  It. 
White, R.R.; Koshland, D.E. (National Academy of Sciences, 2101 
Constitution Avenue, Washington, DC, 20418). Project number: B- 
6931. Contract: NRC-02-79-057. Supported by: Nuclear Regulatory 
Commission, Washington, D C  (USA). Office of Nuclear Material 
Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The contractor provided the necessary facilities, material, and 
personnel to convene a forum on September 27, 1979, to discuss 
nuclear radiation and its dangers. The forum was designed to: (1) 
clarify the confusion among the public as well as that among experts 
concerning the accuracy and the implications of key data on nuclear 
radiation; (2) examine the range of nuclear radiation risk as per- 
ceived by the public and by the experts who study it; and (3) 
compare the assessment and perception of nuclear radiation risk with 
other known and accepted risks. 
Keywords: meetings; public opinion; ionizing radiations; radiation 
hazards; risk assessment; comparative evaluations. 

160152 ALARA in Radiopharmaceutical Industry. Philbin, T. 
(Ecological Analysts, Inc., 275 Broad Hollow Road, Melville, NY, 
11746). Project number: B-6414. Contract: NRC-02-79-037. Supported 
by: Nuclear Regulatory Commission, Washington, D C  (USA). 
Office of Nuclear Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

The contractor will perform studies of current practices and 
procedures at radiopharmaceutical manufacturing facilities to pro- 
vide a data base. The study will include: (1) throughput per year of 
each specific radionuclide; (2) installed equipment, technology, and 
procedures for use and handling of radioactive materials; (3) occupa- 
tional exposures, both external and internal, received as a result of 
processing and manufacturing operations; and (4) quantities of each 
radionuclide released per year as airborne and waterborne effluents. 
Keywords: radiopharmaceuticals; manufacturers; materials handling; 
personnel; radiation doses; radioactive effluents; data compilation; 
radiation protection. 

160153 Tritium Analysis of Bioassay and Environmental Samples. 
Westerman, B. (Univ. of Arizona, 1827 E. Mabel, Tucson, AZ, 
85724). Project number: B-6925. Contract: NRC-02-79-053. Supported 
by: Nuclear Regulatory Commission, Washington, D C  (USA). 
Office of Nuclear Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The contractor shall perform tritium analyses on approxi- 
mately 600 bioassay or environmental samples at a cost of $15 per 
sample, total cost not to exceed $10,000. The samples will be 
supplied to the contractor by the Arizona Atomic Energy Commis- 
sion. Human bioassay samples will be identified by sample number 
only. 
Keywords: tritium compounds; bioassay; environmental materials; 
cost; human populations; radionuclide kinetics; uptake; radiochemi- 
cal analysis; tissues. 

160154 Guidance Documents for Off-Site Emergency Instrumenta- 
tion for Accidents Involving Light Water Nuclear Power Plants. 



NUCLEAR REGUL 

Keller, J.H. (EG and G Idaho, Inc., Idaho National Engineerin 
lab., Idaho Falls,. I D )  Project number: B - l a .  Contract; 8079-00%: 
Supported by: Nuclear Regulatory Commission, Wash~ngton, DC 
(USA). Office of State Programs. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of this program is to develop a series of six 
guidance documents to provide recommendations on types of radio- 
logical emergency instrumentation and monitoring techniques that 
could be used to assess the off-site radiation hazards resulting from a 
serious accident at a light-water nuclear power plant. These guid- 
ance documents will be made available to assist Federal, state and 
local government agencies in the conduct of radiological assessments 
involving the milk pathway, the airborne plume, and the food and 
water pathway, both during the emergency phase as well as the 
recovery period. 
Keywords: pwr type reactors; bwr type reactors; nuclear power 

8 lants; reactor accidents; environmental impacts; radioactive ef- 
uents; radiation monitors; radiation monitoring; reactor safety; radi- 

ation protection. 

160155 Feasibility Study Regarding an Emergency Preparedness 
Simulation Facility. Sandusky, W.F. (Battelle Pacific Northwest 
Labs., P.O. Box 999, Richland, WA). Project number: B-2302. Con- 
tract: 80-79-001. Supported by: Nuclear Regulatory Commission, 
Washington, DC (USA). Office of State Programs. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective of the program is to determine the feasibility of 
designing and constructing a portable computerized Emergency 
Preparedness Simulation Facility (EPSF) for use by NRC in testing 
state and local radiological emergency plans for coping with un- 
scheduled releases of radioactive material. The facility would be 
used to enhance emergency drill realism and to improve drill evalua- 
tion methods through automation. The purpose of the facility would 
be to create a simulated emergency environment that closely ap- 
proximates conditions which might actually exist during a nuclear 
emergency but without jeopardizing the environment, property, or 
public welfare and to provide a means for evaluating the effective- 
ness of state and local emergency response plans. 
Keywords: nuclear facilities; radioactive eflluents; accidents; radi- 
ation monitoring; radiation protection; simulators; emergency plans. 

160156 Assessment of Radiation Doses Resulting from Uranium 
Mining and Milling. Travis, C.C.; McDowell, L.M.; Watson, A.P. 
(Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 37830). 
Project number: B-0281. Supported by: Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Material Safety and 
Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The principal objective of this assessment is to provide esti- 
mates of integrated population exposure and resultant dose to Ameri- 
can, calla dial^, alld M r ~ i c a ~ l  populalio~~s wliich would ~.esult fro111 
releases of radon-222 from uranium mining and milling activities in 
western United States. The assessment will be performed as four 
integrated tasks: (1) estimation of population exposure and dose from 
inhalation of radon-222 and daughters, (2) estimation of population 
exposure and dose from ingestion of lead-210, (3) review of environ- 
mental transport parameters and dose conversion factors for lead- 
210, and (4) review of environmental transport parameters and dose 
conversion factors for radium-226. 
Keywords: uranium; radon 222; human populations; radiation doses; 
inhalation; ingestion; radionuclide migration; radionuclide kinetics; 
radium 226; daughter products; fuel cycle; nuclear fuels; usa; canada; 
mexico; lead 210; feed materials plants; health hazards; radioactive 
wastes; ores; mill iailings. 

160157 Review of the Environmental Impacts of High Level Ra- 
dioactive Waste Management. Cohen, S. (Teknekron, Inc., 1483 
Chain Bridge Rd., McLean, VA, 22101). Project number: B-6136. 
Contract: NRC-02-77-165. Suooorted bv: Nuclear Reeulatorv Com- 
mission, Washington, DC (USA). office of Nuclear oateriai Safety 
and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiologicalstudies. 

The contractor will: (1) acquire and be aware of the existing 
body of information on the environmental effects of the management 
of high-level radioactive wastes; (2) develop the areas of communi- 
cation and contacts necessary to maintain this body of information as 
current as possible; (3) inform the Commission on a quarterly basis of 
the status of this body of information; and (4) suggest to the 
Commission areas where insufficient information exists and where 
the basis for existing information is inadequate. 
Keywords: radioactive waste management; environmental impacts; 
high-level radioactive wastes; data acquisition; information needs. 

160158 Volume Reduction Techniques in Low Level Radioactive 
Waste Management. Kniazewycz, B.G. (Teknekron, Inc., 1483 Chain 
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Bridge Rd., McLean, VA, 22101). Project number: B-6413. Contract: 
NRC-02-79-024. Supported by: Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Material Safety and 
Safeguards. Funding: NRC. 
Related enerw source: nuclear fission(100) R and D categories: Epi- 
demiologicaistudies. 

The contractor will conduct a literature search to compile a 
complete list of volume reduction techniques developed for radioac- 
tive and non-radioactive applications. The contractor will describe 
the engineering designs and economics of each concept. Based upon 
his analysis of contractor recommendations made under this task, the 
COAR will identify those techniques to be evaluated with respect to 
cost effectiveness in the economic analysis. This analysis will be 
based on waste volume projections supplied by the NRC and will 
consider utilization of the technique at the nuclear facility, on a 
regional basis, and at the burial site. Applications to both fuel cycle 
and non-fuel cycle wastes will be evaluated. 
Keywords: low-level radioactive wastes; radioactive waste process- 
lng; volume; economic analysis; technology transfer; radioactive 
waste management. 

160159 Environmental Impact Statement for Low-Level Waste. 
(Dames and Moore, 20 Haarlem Ave., White Plains, NY, 10603). 
Project number: B-6420. Contract: NRC-02-79-025. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The contractor will prepare a chapter outline and description 
of the methodology to be employed in the preparation of the EIS, 
and schedule for completion. The preliminary draft Task 2 Report 
and the draft Task 2 Report will contain a complete discussion of the 
contractor's findings, relevant observation about the progress of the 
work and any pertinent recommendations concerning the project. 
The contractor will prepare a draft EIS to guide and support 
development of the Part 61 regulation following currently effective 
guidelines promulgated by the Council on Environmental Quality, 
NRC guidance, and 10 CFR Part 51. To obtain an independent 
assessment of the completeness, accuracy and validity of the work 
performed under this contract, the contractor will organize and host 
a meeting of an independent technical review group consisting of 
qualified representative of both the private and public sectors. Sub- 
ject to approval of the Project Office, the contractor will prepare 
the final EIS document. 
Keywords: low-level radioactive wastes; environmental impact state- 
ments; technology transfer; radioactive waste management. 

160160 Systems Analysis of Shallow Land Burial. Lester. (Science 
Applications, Inc., 1200 Prospect St., P.O. Box 2351, La Jolla, CA, 
92038). Project number: B-6428. Contract: NRC-02-79-032. Supported 
by: Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Material Safety and Safeguards. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The contractor will furnish an exhaustive shallow land burial 
radionuclide release pathway list for existing shallow land burial 
sites and a reference site utilizing release pathways postulated in 
existing literature, and systematic techniques such as technological 
forecasting, morphological and fault/event tree analysis, and devel- 
op or obtain models and transport dose equations for the potential 
radionuclide release pathways and calculate uncertainty bands for 
each pathway. The contractor will develop a systems methodology 
and calculational computer model to assess shallow land burial sites. 
Using the system model, the contractor will perform a parametric 
study and a sensitivity analysis varying operational, solids perform- 
ance, site suitability, site design and other parameters. Identifying 
functional parameter relationships optimizing waste confinement is 
another task. The contractor, utilizing the system model, will also 
assess release pathway doses, isotope doses, and total site impacts 
from a reference shallow land burial facility and source term. 
Keywords: radioactive waste disposal; underground disposal; envi- 
ronmental exposure pathway; systems analysis; radionuclide migra- 
tion; environmental impacts; soils; fresh water. 

160161 Standardized Analysis of Fuel Shipping Containers. White- 
sides, G.E. (Oak Ridge National Lab., P.O. Box X, Oak Ridge, TN, 
37830). Project number: B-0172. Contract: 40-550-75. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Safeguards, Fuel Cycle and Environmental Research. Funding: 
NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The goal of this project is a system of unified computer 
programs for the standardized safety analyses of nuclear fuel ship- 
ping containers and other equipment assciated with the nuclear fuel 
cycle. The initial version of the SCALE system (Standardized 
Computer Analysis for Licensing Evaluation) performs multidimen- 
sional criticality safety and shielding analyses. An advanced version 
of SCALE will include heat transfer analyses. It will also include an 
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interactive capability for specifying input and a deliberate capability 
for establishing inter-modular execution paths. . 
Keywords: s codes; casks; safety; shielding; criticality; heat transfer; 
fuel elements; transport; licensing; standards. 

160162 Methods in Dosimetry. Eckerman, K.F. (Oak Ridge Na- 
tional Lab., P.O. Box X, Oak Ridge, TN, 37830). Project number: B- 
0410. Contract: B-0410. Supported by: Nuclear Regulatory Cornmis- 
sion, Washington, DC (USA). Funding: NRC. 
Related energy source: nuclear fission(80); nuclear fusion(20) R and D 
categories: Health protection, safety, and industrial hygiene. 

The objective is to provide NRC with resource capabilities in 
dose and risk estimations and with documentation of methodology 
and data bases used by groups such as NCRP and ICRP. Of special 
emphasis is the examination of the risk to non-adult members of the 
population. The a proach includes the development and documenta- 
tion of a series oPpediatric mathematical phantoms and appropriate 
age-dependent metabolic models to permit calculation of dose con- 
version factors for the members of the population. The results 
include a consistent series of mathematical phantoms for newborn,-1- 
, 5-, lo-, and 15-year olds. Age-dependent metabolic models are 
being derived from data available in the literature. 
Keywords: risk assessment; radiation doses; children; infants; adoles- 
cents; age groups; mathematical models; dose equivalents; standards. 

160163 Pathogenic Organisms in Closed Cycle Cooling Systems. 
Tyndall, R.L. (Oak Ridge National Lab., P.O. Box X, Oak Ridge, 
TN, 37830). Project number: B 0418. Contract: 40-550-75. Supported 
by: Nuclear Regulatory Commission, Washington, DC (USA). Fund- 
ing: NRC. 
Related energy source: nuclear fission(100) R and D categories: 
Health protection, safety, and industrial hygiene. 

Analysis of power plant cooling systems for the presence of 
pathogenic amoeba has been completed. Pathogenic naeglerin were 
not more prevalent in southern cooling systems relative to control 
waters. Pathogenic naeglerin were found in many of the northern 
power plant cooling systems and were significantly associated with 
such waters relative to control waters. We are now beginning the 
search for Legionnaire's Disease Bacterium (LDB) in cooling towers 
of nuclear electric power plant by using the fluorescent antibody 
technique and guinea pig inoculations. When finished these studies 
will indicate whether power plant cooling systems foster the growth 
of pathogenic amoeba and/or LDB. Studies will then be needed to 
determine how to effectively control these pathogens. 
Keywords: closed-cycle cooling systems; health hazards; microorgan- 
isms; power plants; thermal effluents; population dynamics; habitat. 

160164 Mathematical Simulation of Sediment and Contaminant 
Transport in Surface Waters. Onishi, Y. (Battelle Pacific Northwest 
Labs., P.O. Box 999, Richland, WA, 99352). Project number: B-2271. 
Contract: B-2271. Supported by: Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Research. 
Funding: NRC. 
Related energy source: nuclear fission(100) R and D cate~ories: Envi- 
ronmental transport and conversion of 

- 

The objectives are: (1) to provide mathematical models for 
simulations of radionuclide transport in surface waters, including 
rivers (tidal and non-tidal), lakes, estuarines, and'oceans, by consider- 
ing the effects of radionuclide adsorption/desorption, sediment trans- 
port (including suspended sediments), and sediment deposition and 
resuspension; and (2) to review the literature of sediment and radio- 
nuclide transport models, studies of radionuclide transport in water 
and sediments, distribution of radionuclides in sediments, and sorp- 
tion and release of radionuclides by sediments to determine the 
availability of existing information and data for use in model simula- 
tions and verification. Currently, mathematical models applicable to 
rivers, estuaries, and oceans have been developed. Models for estu- 
aries and oceans are currently being tested to examine their validity. 
Keywords: surface waters; sediments; radionuclide migration; water; 
mathematical models. 1 

160165 Sediment and Radionuclide  rans spirt in Rivers: Field 
Sampling Program, Cattaraugus and Buttermilk Creeks, New York. 
Onishi, Y. (Battelle Pacific Northwest Labs., P.O. Box 999, Rich- 
land, WA, 99352). Project number: B-2275. Contract: B-2275. Sup- 
ported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fusion(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 

The objectives are: (1) to collect data under varying water 
discharge conditions (low, medium, and high flows) on Cattaraugus 
and Buttermilk Creeks, New York, for the purpose of validating a 
Sediment and Radionuclide Transport Model (SERATRA); (2) to 
provide data input to the program Sediment and Radionuclide 
Transport in Rivers--Transport Modeling to perform the mathemat- 
ical simulation of radionuclide-sediment transport in Buttermilk and 
Cattaraugus Creeks, New York; and (3) to assess the potential for 
offsite migration of radionuclides released from the West Valley 
Burial Site to the mouth of Cattaraugus Creek (Lake Erie). Flow, 

sediment, and radionuclide analysis under the medium flow were 
completed. Currently field data collected under low and high flow 
conditions are being analyzed. 
Keywords: sediments; radionuclide migration; mathematical models; 
rivers; new york. 

160166 Follow-Up Study of Persons Who Had 1-131 and Other 
Diagnostic Procedures During Childhood. Hamilton, P.M. (Bureau of 
Radiological Health, 5600 Fisher Lane, Rockville, MD, 20857). 
Project number: B-5771. Contract: B-5771. Supported by: Nuclear 
Regulatory Commission, Washington, D C  (USA). Funding: NRC; 
HEW . - .  
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiological studies. 

The objective is to assess the risk of development of thyroid 
neoplasms following exposure to 131-1 by evaluating the thyroid 
neoplasm experience in young adults who received diagnostic 131-1 
during childhood, compared to the experience in a similar group of 
unexposed young adults and a group of unexposed siblings. 
Keywords: iodine 131; thyroid; epidemiology; biomedical radiogra- 
phy; human populations; neoplasms; carcinogenesis; dose-response 
relationships; radiation doses. 

160167 Thorium-230 in Uranium Mill Workers. Fisher, D. (Bat- 
telle Pacific Northwest Labs., P.O. Box 999, Richland, WA, 99352). 
Project number: B-0205. Contract: B-0205. Supported by: Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Stand- 
ards Development. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

The contractor will collect and interpret data concerning the 
degree of accumulation of 238-U and 230-Th in the tissues of 
uranium mill workers. The specific purpose is to determine whether 
230-Th may be present in higher concentrations than 238-U in the 
tissues of long-term workers and to compare these and other mea- 
surements to the predictions of ICRP's models of human physiology. 
The contractor will identify a population of approximately 30 work- 
ers who have at least 5 years work experience in crushing operations 
at approximately 5 uranium mills. The contractor will measure the 
238-U and 230-Th in the urine and feces of each worker on the first 
day following a work interruption of at least 4 days. Retired employ- 
ees will be included in the study if possible. Exposure histories will 
be recorded. 
Keywords: uranium 238; thorium 230; radiation monitoring; person- 
nel monitoring; tissue distribution; personnel; uranium ores; ore 
processing; nuclear facilities; chronic exposure; icrp; mathematical 
models; comparative evaluations; radionuclide kinetics; contamina- 
tion. , 

160168 Environmental Statement Concerned with Exemption of 
Low-Enriched Uranium and Technetium-99 as Residual Contamination 
in Smelted Alloys. Baker, D.A. (Battelle Pacific Northwest Lab., Box 
999, Richland, WA, 99352). Project number: B-2126. Contract: B- 
2126. .Supported by: Nuclear Regulatory Commission, Washington, . 
DC (USA). Office of Standards Development. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

The objectives of this project are to gather information, 
perform necessary .analysis, and prepare both rough draft and 
camera-ready copy for inclusion into a Draft Environmental State- 
ment (DES) concerning the exemption from licensing requirements 
for smelted alloys contaminated with low levels of uranium and 
technetium-99. Two revisions of the DES were sent to the sponsor, 
the last being the camera-ready copy for the printing of the DES. 
No major milestones were reached in this period. The sponsor's 
comments on the second draft were received on 19 November 1979, 
and the draft was suitably modified. This revised draft was sent to 
the sponsor on 6 December 1979. This was reviewed and the few 
remaining changes to the draft were communicated by telephone 
from the sponsor. Subsequently, after final revisions, the camera- 
ready,copy of the DES was sent to the sponsor on 22 December 
1979. . 
Keywords: uranium; technetium 99; smelting; alloys; contamination; 
environmental impacts; radioactivity. 

160169 Safety and Costs Related to Decommissioning Light Water 
Reactors. Smith, R.I. (Battelle Pacific Northwest Labs., P.O. Box 
999, Richland, WA, 99352). Project number: B-2117. Contract: B- 
21 17. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Standards Development. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Clini- 
cal studies in humans. 

The objective of the program is to develop the technology, 
safety, and costs of decommissioning light water reactors. The study 
of pressurized water reactors has been completed. The study of a 
boiling water reactor and of a multiple reactor power station are 
uaderway. Studies of reactors which have experienced an accident 
and floating reactors have yet to be initiated. 
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Keywords: pwr type reactors; bwr type reactors: reactor decommis- Related Bnergy source: nuclear fission(100) R and D categof'les: Pol- * 

sioning; cost; radiation protection; safety. l r r r  lutant characterization and analysis. 

160170 Safety and Costs for Decommissioning Nuclear Fuel Cyde 
Facilities. Smith, R.I. (Battelle Pacific Northwest Labs., P.O. Box 
999, Richland, WA, 99352). Project number: B-2036. Contract: B- 
2036. Supported by: Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Standards Develo ment Funding: NRC. 
Related energy source: nuclear fission(lg0) R and D categories: Clini- 
cal studies in humans. 

The objective of the program is to develop the technology, 
safety, and costs of decommissioning various nuclear fuel cycle 
facilities for light water reactors (exclusive of the reactors them- 
selves and uranium mills) and of non-fuel cycle nuclear facilities. 
Individual studies of fuel reprocessing plants, small mixed oxide fuel 
fabrication plants, and low level waste burial grounds have been 
completed. Other studies of uranium fuel fabrication and of non-fuel 
cycle nuclear facilities are underway. Yet to be started is a study of a 
uranium fluoride conversion plant. . . 
Keywordo: pwr type reactors; bwr type reactors; fuel cycle; cost; fuel 
reprocessing plants; fuel fabrication plants; decommissioning; safety; 
radiation protection. 

160171 Preparation of Generic Environmental Impact Statement 
on Decommissioning of Commercial Nuclear Fuel Cycle Facilities. 
Moore, E. (Battelle Pacific Northwest Labs., P.O. Box 999,.Rich- 
land, WA, 99352). Project number: B-2129. Contract B-2129. Sup- 
ported by: Nuclear Regulatory Commission, Washington,, DC 
(USA). Office of Standards Development. Funding: NRC. 
Related energy source: nuclear fission(100) R and D caiegories:'clini- 
cal studies in humans. 

The objective of this research project is to determine the 
aerosol generation characteristics for generic accident scenarios ap- - 
plicable to the major, credible accidents in fuel cycle facilities and 
the transport of these aerosols in the immediate vicinity of the 
release point. 
Keywords: fuel cycle; radioactive aerosols; nuclear facilities; acci- 
dents; environmental transport. 

160175 Health Systems, Inc. Dreyer, N. (Health Systems, Inc., 
100 Main St., Reading, MA, 01867). Project niimber: B-1090. Con- 
tract  B-1090. Supported'by: Nuclear Regulatory Commission, Wash:. 
ington, DC (USA). Office of Standards Development. Funding: 
NRC. 
Related energy source: nuclear fission(100) R and D categories: Epi- 
demiolo ical studies. 

f i e  major objective is determination of the feasibility ,of  
conducting epidemiologic studies of human health effect of low-level 
ionizing radiation. This'is a project in two phases. Phase I presents 
suitable epidemiologic approaches to be used in determining health 
effects from exposure.to low-level ionizing radiation. In addition, 
Phase I includes the selection of suitable exposed population which 
may be used for human epidemiologic studies. Phase I1 examines the 
quality of actual field data on the population selected in Phase I. In 
addition, those populations, if any, most suitable for further study 
will be selected. Such things as cost, time needed for followup 
studies, and how data bases need to be improved are also part .of 
Phase 11. 
Keywords: health hazards; low dose irradiation; epidemiology; 
human populations. ' - - . The objective is to prepare generic environmental impact 

statement (GEIS) covering decommissioning of nuclear facilities 160176 Solubility Classification of Airborne Products from LWR 
broadly. This is being done in close coordination with the NRC staff. Fuel Plants. Kalkwarf, D.R. (Battelle Pacific Northwest Labs., P.O. 
Alternatives are being described in detail. Current status is that a BOX 999, Richland,.WA, 99352). Project number: B-2123. Contract: 
working paper of the draft GEIS has been submitted to NRC which B-2123. Supported by: Nuclear Regulatory Commission, Washington, 
is ~ r e ~ a r i n a  the formal draft version. DC (USA). Office of Standards Development. Funding: NRC. 
~ ~ ~ ~ b ~ d s : " ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ l  imDact statements: decommissioning: nu- Related energy source: nuclear fission(i00) R and D categories: Pol- ". 
clear facilities; fuel cycle. 

160172 - Radiation Exposures from Products Containing Radioac- 
tive Materials. O'Donnell, F.R. (Oak Ridge National Lab., P.O. Box 
X, Oak Ridge, TN, 37830). Project number: B-0114. Contract B- 
0114. Su ported by: Nuclear Re ulatory Commission, Washington, 
D C    US^). Office of Standards %evelopment. Funding: NRC. .. 
Related energy source: nuclear fission(100) R' and D categories: 
Health rotection, safety, and industrial hygiene. 

#he objectives of this program are: (1) to develop a general 
methodology for estimating individual and population radiation 
doses from distribution, use, and disposal of radionuclide-consumer 
products; and (2) to estimate radiation doses associated with consum- 
er products by applying the methodology. Four reports were-pub- 
lished under this program. One describes the methodology and the 
associated computer. code. The other three reports estimate the 
radiation doses from three specific types of consumer products: 
wristwatches containing tritium gas, timepieces containing radiolu- 
niinous paints, and welding electrodes containing thorium. 

lutant characterization and analysis. ' 
This project is being conducted to classify the solubilities of 

airborne uranium compounds found in light-water-reactor (LWR) 
fuel plants in terms of the ICRP Task Group Lung Model as day, 
week, or year . Four principal types of products are under investiga-, 
tion: ammonium diuranate, uranyl fluoride, uranium dioxide, and 
uranium octoxide. In addition, several other uranium compounds are 
being investi ated that may be formed from these products by side 
reactions in t f e  plants, e.g., U03, UF4. Measurements of the rates at 
which these materials dissolve in simulated lung fluid at body 
temperature (37 degrees C) will form the bases for the classifications 
recommended. Dissolution rates of the followup materials have been 
measured (U02, U308, U03, UF4). These materials have been 
obtained by sampling of several process sides. The composition of 
some of these samples is complex and consists of up to three 
compounds, e. (NH4)2U207, U308, and U02. 
Keywords: fue?;eprocessing plants; radioactive aerosols; uranium 
compounds; ammonium uranates; uranyl fluorides; solubility; icrp; 
lungs: mathematical models: body fluids. - .  . - 

Keywords: radioactive materials; radiation doses; radiation monitor- 
ing; human populations; radioactive wastes; radiation sources; fore- 160177 Monitoring for Compliance with Decommissioning Crite- 
casting; computer codes; thorium; electrodes; radioluminescence; ria. Dickson, H.W. d(Oak Ridge National Lab., P.O. Box X, Oak 
vaints: welding: tritium: consumer products. Ridge, TN, 37830). Project number: B-0224. Contract: B-0224. Sup- . . -. 

t ported by: Nuclear Regulatory Commission, Washington, DC 
160173 Sediment and Radionuclide Transport in Rivers (Transport (USA). Office of Standards Development. Funding: NRC. 
Modeling). Onishi, Y. (Battelle Pacific Northwest Labs., P.O. Box Related energy source: nuclear fission(100) R and D categories: Pol- 
999, 'Richland, WA, 9,9352). Project number: B-2275. Contract: B- lutnnt characterization and analysis. 
2275. Supported by: Nuclear Regulatory Commission, Washington, This effort is to define requisite radiological survey plans for 
DC (USA). Funding: NRC. decommissioned facilities to verifv com~liance with decommission- 
Related energy source: nuclear fusion(100) R and D categories: Envi- 
ronmental transport and conversion of pollutants. 4 I 

The objectives are: (1) to verify the unsteady two-dimensional 
sediment, and radionuclide transport model, SERATRA, by apply- 
ing it to Cattaraugus and Buttermilk Creeks near West Valley 
radioactive waste burial site in New York; (2) to use the data and 
information collected in the research program entitled Sediment and 
Radionuclide Transport in Rivers: Field Sampling Program, Cattar- 
augus and Buttermilk Creeks, New York, as input to the computer 
code; and (3) to assess the potential migration of radionuclides.from 
the waste burial site to the mouth of Cattaraugus Creek and to'Lake 
Erie. Currently mathematical modeling of flow, sediment, and radio- 
nuclide movements in these streams is underway. 
Keywords: radionuclide migration; mathematical models; rivers;'sedi- 
ments; water; computer codes; s codes; new york; radioactive waste 
management; underground storage. t 

160174 Aerosol Release of Radioactive Materials from Fuel Cycle 
Facility Accidents. Mishima, J. (Battelle Pacific Northwest Labs., 
P.O. Box 999, Richland, WA, 99352). Project number: B-2287. Sup- 
ported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Fuel Cycle .and Material Safety. Funding: NRC. 

ing criteria and for final regulatoiy inspkction. The program identi- 
fies media to be sampled, sampling and survey techniques to be used, 
and necessary records and documentation. In addition, the project , 
task includes the development of a system of checks and audits 
which allows inspectors to certify the validity of the monitoring 
results. As an.illustrative example, application of the monitoring 
program to a hypotlietical reactor site is demonstrated as part of the 
overall effort. Analytical costs and survey costs will be estimated for 
this portion of a decommissioning effort. 
Keywords: reactor decommissioning; reactor sites; radiation monitor- 
ing; inspection; sampling. 

160178 Distribution Coefficients for Radionuclides in Aquatic En- 
vironments. Schell, W.R. (Univ. of Washington, Seattle, WA, 98195). 
Project number: B-5749. Contract: NRC-04-76-352. Supported by: 
Nuclear Regulatory Commission, Washington, DC (USA). Funding: 
NRC. .. 
kelaied energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

Transuranic elements. in trace quantities, may be released into \ 
aquatic environments during fuel cycle operations and in larger 
quantities in the event of a major nuclear reactor accident. Their fate 

'\ 
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in aquatic environments cannot be reliably predicted from present 
information obtained from laboratory experiments or  field observa- 
tions. The general objective is to obtain new or better information 
for predicting the fate of transuranic elements in aquatic environ- 
ments. The following are steps toward the general objective: (1) 
summary of current literature; (2) distribution coefficients for water 
sediments; (3) release rates from sediments to overlying water; and 
(4) distribution coefficients for phytoplankton, water and sediments. 
Keywords: aquatic ecosystems; radiation monitoring; radioisotopes; 
water pollution; nuclear power plants; emergency plans; radionu- 
clide migration. 

160179 Nuclear Criticality Safety Methods: Solid Angle and Sur- 
face Density. Thomas, J.T. (Oak Ridge National Lab., P.O. Box X, 
Oak Ridge, TN, 37830). Project number: B-0419. Contract: 40-550-75. 
Supported by: Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Pol- 
lutant characterization and analysis. 

The objectives of,the program include the: (1) analysis of the 
surface density method in sufficient detail to define the method, the 
safety limits, and the areas of applicability; (2) provision of documen- 
tation sufficient to serve as a guide for use of the method; (3) 
demonstration by examples of application; (4) analysis of the solid 
angle method in sufficient detail to resolve outstanding questions on 
areas of applicability and criteria for acceptability; and (5) justifica- 
tion for extension of areas of applicability provision of specific 
practical criteria for extension of the standard now under develop- 
ment. The present definition of solid angle and surface density 
methods as used in nuclear criticality safety will be evaluated and 
the necessary research to better define the methods and their areas of 
applicability will be performed. The generation of new data bases 
will be accomplished by validated calculational techniques which 
satisfy the requirements of ANSI Standard N16.9-1975. Concentrat- 
ed data base efforts on systems containing 5 wt % 235-U or less will 
be conducted. Oxides and metals will be studied. The effects of 
density, hydrogen content, mass and shape of fissionable materials 
will be characterized. 
Keywords: critical size; criticality; density; measuring methods; accu- 
racy; safety. 

160180 Translocation of Yellowcake from the Human Respiratory 
Tract. Spitz, H.B. (Battelle Pacific Northwest Labs., P.O. Box 999, 
Richland, WA, 99352). Project number: B2283. Supported by: Nucle- 
ar Regulatory Commission, Washington, DC (USA). Div. of Safe- 
guards, Fuel Cycle and Environmental Research. Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The primary purpose of this study is to characterize the 
solubility of uranium mill yellowcake materials in the human lung by 
measuring uranium translocation and metabolism in an acutely ex- 
posed uranium mill yellowcake worker. Since it is understood that, 
generically, yellowcake is a soluble compound, the degree of solubil- 
ity in the human lung must be verified through analysis of acute 
human exposure incidents. Analysis of uranium sequentially-collect- 
ed excretu samples from acutely exposed yellowcake workers will 
characterize and quantitate uranium removal rates. Translocation of 
uranium from deposition sites in the respiratory system to other 
organs or tissue will be measured using external in vivo photon 
detectors. Bioassay and in vivo uranium measurements will be per- 
formed with volunteer yellowcake workers at PNL in order to 
eliminate any additional chronic, low-level uranium exposure which 
may occur at the mill. 
Keywords: man; respiratory system; uranium; lungs; metabolism; 
radionuclide kinetics; occupational safety; low dose irradiation; inha- 
lation; in vivo; nuclear industry; health hazards. 

160181 Dynamic Simulation of wastehock Processes. Shaw, H. 
(Geological Survey, Menlo Park, CA). Project number: B-6303. 
Contract: B-6303. Supported by: Nuclear Regulatory Commission, 
Washington, DC (USA). Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective is to model feedback mechanisms which could 
affect nuclear waste isolation in geologic media. These phenomena 
should be investigated for possible inclusion in the risk assessment 

, methodology development project (A1 192). The approach is devel- 
opment of a model to simulate dissolution of salt under conditions of 
thermal expansion. The simulation languages DYNAMO and GASP 
IV are utilized. The results give a series of overrun times and 
identify important processes governing dissolution rates. Insights 
from this work have been included in the risk methodology project 
A1 192 and are guiding the model development in areas of feedback 
mechanisms. 
Keywords: radioactive waste disposal; geologic deposits; salt depos- 
its; dissolution; thermal expansion; risk assessment; computerized 
simulation. 

160182 Scenario Development and Evaluation for Risk Assessment 
of High Level Waste Repositories. Donath, F.A. (C.G.S., P.O. Box 
2801, Champaign, IL, 61820). Project number: B-6693. Contract: 
B6693. Supported by: Nuclear Regulatory Commission, Wash-ington, 
DC (USA). Funding: NRC. 
Related energy source: nuclear fission(100) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The objective is to evaluate the influence of disruptive fea- 
tures on the pattern of groundwater flow and contaminant transport 
away from a radioactive waste repository. Utilizing a mathematical 
model of convection and di:,[:ersion, the model is applied to a series 
of disruptive features inserted into a reference repository. The im- 
portance of the geologic configuration and spatial location of disrup- 
tive features on the transport of radionuclides away from a reposi- 
tory are shown. This will assist in selection of scenarios to be 
included in risk analysis and give insight into important processes, 
mechanisms and features of waste isolation. The expected product is 
efficient computer model and procedures for repository evaluation. 
Keywords: risk assessment; radioactive waste facilities; high-level 
radioactive wastes; ground water; radionuclide migration; flow 
models; underground disposal; radioactive waste disposal. 

COUNCIL ON ENVIRONMENTAL 
QUALITY 

170000 Some Long-Term Consequences of Hypothetical Major 
Releases of Radioactivity to the Atmosphere from Three Mile Island. 
von Hippel, F. (Princeton Univ., Center for Energy and Environ- 
mental Studies, Princeton , NJ, 08544): Contract: EQ9AD278. Sup- 
ported by: Council on Environmental Quality, Washington, D C  
(USA). Funding: CEQ. 
Related energy source: nuclear fission(t00) R and D categories: Bio- 
logical effects of pollutants in experimental systems. 

The contractor modeled a number of postulated accidents at 
the TMI nuclear power plant to assess the long-term health conse- 
quences. The conclusions of the draft report are: Long-term health 
impacts from major releases of radioactivity in reactor accidents 
would affect much larger numbers of people at much larger dis- 
tances than the short-term consequences which can be reduced by 
timely evaluation. Delayed effects - thyroid damage and radioactive 
land contamination in particular - can be a concern more than one 
hundred miles downwind from an accident and for many decades. 
The public, therefore, has a direct interest in the safety of distant 
reactors, as well as those nearby. Consequently, emergency planning 
which focuses on areas close to nuclear power plants (even out to 50 
miles) is not sufficient. Although evacuation may not be feasible 
beyond a distance of tens of miles from the reactor, the availability 
of thyroid protection medicine, sheltering in buildings, and air filters 
could all prove valuable in reducing radiation doses and the associat- 
ed increased incidence of thyroid damage, cancer and other effects 
of low-level radiation at greater distances. Emergency planning at 
these distances from specific reactors may require cooperation be- 
tween different states and, in some cases, cooperation with Canada 
or Mexico. Delayed cancers and genetic defects due to radiation 
from ground and buildings contaminated with long-lived radioactive 
cesium could be one of the largest consequences from a major 
release. Research on decontamination should therefore be given high 
priority. 
Keywords: reactor accidents; three mile island-] reactor; three mile 
island-2 reactor; public health; environmental impacts; air pollution; 
land pollution; buildings; fission product release; delayed radiation 
effects; carcinogenesis; mutagenesis; fission products; human popula- 
tions: man. 

OFFICE OF TECHNOLOGY 
ASSESSMENT 

180000 Energy from Biological Processes. (Office of Technology 
Assessment, Washington, DC). Supported by: Office of Technology 
Assessment (U.S. Congress), Washington, DC. Funding: DOE. 
Related energy source: conservation(100) R and D categories: Biologi- 
cal effects of pollutants in experimental systems. 

This study reviews the environmental impacts of production, 
conversion and use of agricultural products and residues, forage 
grasses, animal waste, and wood for energy. 
Keywords: environmental impacts; agricultural wastes; manures; 
grass; forage; wood; production; bioconversion; biomass plantations; 
waste product utilization. 



180001 Solar Power Satellite Policy Issues. (Office of Technol- 
ogy Assessment; Washington, DC). Supported by: Office of Technol- 
ogy Assessment (U.S. Congress), Washington, DC. Funding: OTA. 
Related energy source: solar(100) R and D categories: Biological 
effwls uf pullulli~~ls ill e r p e ~ i ~ ~ ~ e l ~ l l i l  syslen~s. 

Tlus assessment is reviewing the e~ivironmental impacts con- ' 
nected with microwave and laser transmission from space to earth, 
and the,potential effects of launch vehicles on the atmosphere. The 
project will evaluate public perceptions of these issues. 
Keywords: orbital solar power plants; environmental im acts; public 
opinion; microwave power transmission; lasers; space vegicles. 
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EG and G, Inc., Goleta, CA (USA) 
Status of Endangered and Threatened Plant Species on Nevada 

Test Site: A Survey, 1 1  1016 
Status of Endangered and Threatened Plant Species on Tonopah 

Test Range: A Survey, 11 1017 
EG and G, Inc., Las Vegas, NV (USA) 

Inventory and Distribution of Radionuclides at the Nevada Test 
Site and Environs, 11 1019 

Outer Atoll Survey, 106307 
EG and G, Inc., Pensacola, FL (USA). Bionomics Marine Lab. 

Toxicity Testing: Inter-Laboratory Comparison with Marine 
Animals, 77546 

EG and G, Inc., Rockville, MD (USA) 
Assemble and Test Automatic Wastewater Sample Gathering 

Subsystems, 70534 
Microbial Mutagenesis Testing, 34363 

EG and G, Inc., Waltham, MA (USA). Environmental Consultants 
Div. 
New England OCS Physical Oceanography/Processes, 54044 

Elars Bioresearch Labs., Inc., Fort Collins, CO (USA) 
Occupational Safety and Toxicological Evaluation of Effluents 

Derived from In Situ Fossil Fuel Processing, 113006 
Ellanna (Linda J.), Nome, AK (USA) 

Local Sociocultural Systems Impacts: Bering Norton Sale 57, 
54100 

Emory Univ., Atlanta, GA (USA). Dept. of Biology 
Biochemistry of DNA Repair and Mutation in Drosophila, 34960 
Ecological Behavior and Effects of Energy Related Pollutants. 

106580 
Environmental Mutagenesis and DNA Repair. 34629 
New System for Screening Environmental Mutagens. 34647 

Emory Univ., Atlanta, GA (USA). School of Medicine 
Photoaugmentation and Carcinogenesis. 35060 

Endocrine Labs. of Madison, Inc., WI (USA) 
Effects of Environmental Agents on Male and Female 

Reproductive Tract Function. 34400 
Energy Interface Associates, Palos Verdes Estates, CA (USA) 

Assessment of Arctic Offshore Pipelines. 60006 
Energy Resources Co., Inc., Cambridge, MA (USA) 

Electric Utility Issues in the Area of Fossil and Alternative 
Technologies. 1 1,5003 

Emissions Assessment-from Refuse-Derived Fuel Combustion. 
71 101 

Portable Unit for Pyrolysis of Agricultural Wastes, 71077 
Studies and  airo on mental Policy Analysis: Water Quitlity and 

Quantity Issues that Affect DOE Programs. 104005 
Toxicity Testing: Inter-Laboratory Testing with Marine Aninials. 

77547 



Engelhard Minerals and Chemicals Corp., Iselin, N J  (USA). 
Industrial Div. 
Control of Diesel Exhaust Emission in Underground Coal Mines, 

51014 
Engineering Decision Analysis Co., Inc., Palo Alto. CA (USA) 

Reliability Assessment of Linear Lifelines for Natural Hazards, 
130037 : :  

Engineering-Science, Inc., McLean, VA (USA) 
In-Stack Measurements of Sulfate. 73500 
Task Orders on Characterization of Emissions from Newly 

Designated Industries. 73535 
Ensco, Inc., Springfield, VA (USA) 

Acoustic Sensing System for Mapping soil-Lkock Interface. 63029 
Borehole Radar Rehabilitation and System Integration. 63028 
Coal Mine Hazard Detection Using Synthetic Pulse Radar. 51039 

Enviro Control, Inc., Rockville, MD (USA) 
Assessment of Engineering Control Monitoring Devices, 33024 
Control Technology for Coal Gasification and Liquefaction, 

3302 1 
Evaluation of Respiratory Protection in Coal Preparation Plants, 

33020 
IH Study of Coal Gasification Plants. 3301q 
Industrial Hygiene Study of Insulation Material Workers, 33003 
Industrial Hygiene Study of Petroleum Refineries, 33005 
Mortality and Industrial Hygiene Study of Workers Exposed to 

Sulfuric Acid. 33002 
Study of Coal Liquefaction Processes. 3301 1 
Workshop on Energy Development Issues Affecting Appalachia, 

71 103 
Environmental Control Technology, Inc., Ann Arbor, MI (USA) 

Equivalency of Analytical Measurement Systems for Pollutant 
Measurements for Water Quality or Supply, 70545 

Environmental Data Corp., Monrovia, CA (USA) 
Design and Fabrication of a Monitor for HCL Emissions in 

Staiionary Sources. 73585 
Environmental Eauioment Corn.. Houston. TX (USA) 

~ e m o n s t r a t i o n ' o i ~ ~ ~  CO-'Firing in a cement Kiln, 110009 
Environmental Law Inst., Washington, DC (USA) 

Access to Sunlight for Solar ~ i e r ~ y  Systems, 40012 
Environmental Measurements, Inc., Arnold, MD (USA) 

Northeast Regional Oxidant Study: Vertical Profiles of Oxidants, 
73524 

Environmental Measurements, Inc., University City, MO (USA) 
Aircrafi Measurements of Plume Dispersion and Chemistry, 73558 
Processing of SURE Plume Study Data. 73548 

Environmental Protection Agency, Ada. OK (USA). Robert S. Kerr 
Environmental Research Lab. 
Fate of Toxics and Organics Compounds in Land Treatment, 

75513 
Management and Support: Industrial Source Selection, 75500 

Environmental Protection Agency, Athens, GA (USA). Environmental 
Research Lab. 
Ab Initio ldentification of Organic Compounds in Water. 75015 
Analysis of Organics on Sediments. 75021 
Analytical Support for Field Studies of Watershed and Basin Scale 

Models. 75031 
Chemical Processes. 75034 
Development and Characterization of Laboratory Model 

Ecosystems for Evaluating Toxic Substances, Fate and Effect. 
75025 

Development of Methodology to Estimate Human Exposure in 
Toxic Substances by Drinking Water. 75026 

Electron Microscopy. 75017 
Establish GG/FTIR Techniques for Ab lnitio Identification of 

Organic Pollutants, 75013 
Extraction/Separation Techniques and Sampler Evaluation. 7501 1 
Prediction of Microbial Transformations of Toxic Substances in 

Natural Waters and Sediments. 75035 
Separation of Polar Compounds by Liquid Chromatography, 

75012 
Toxic Substances Evaluative Models. 75037 
Toxic Substances Model for EXAMS. 75036 
Water Quality Research Program Development. 75000 

Environmental Protection Agency, Cincinnati, OH (USA) 
Coal and the Environment Abstract Series. 57010 
Hydrologic Evaluation and Monitoring of Valley arid Head-of- 

Hollow Fills. 57015 
Environmental Protection Agency, Cincinnati, O H  (USA). 

Environmental  monitoring and Support Lab. 
Continuing Analyses of All Quality Control and Performance 

Evaluation Samples. 70510 

Develop and Distribute Performance Evaluation Samples in , 
Support of FWPCA Amendments, Safe Drinking Water, and 
Toxic Substance Control Acts, 70524 

Develop and Distribute Samplc Scrics in Support of Watet- Supply 
Laboratory Certification, 70525 

Develop Improved Bioassay Techniques, 70542 
Development and Evaluation of Methods for Microbiological - 

Pollution Indicators and Pathogens in Water, 70553 
Improved Methods for Determining Effects of Pollutants on 

Aquatic Life, 70544 
Methodology for Concentration, Recovery and Identification of 

Viruses, 7053 1 
Monitoring Systems Development for Operation Applications, 

70547 
Performance Evaluation of Water Supply Laboratories, 70528 
Specifications for Automatic Sampling and Monitoring 

Instrumentation to Enforce Standards for Effluents and 
Drinking Water, 70552 

Update and Republish EPA Biological Methods Manual, 70543 
Environmental Protection Agency, Cincinnati, OH (USA). Health 

Effects Research Lab. 
Appraisal of Health Aspects of Land Application of Wastewater, 

72030 
Assay of the Capability of Six City Concentrates to Potential 

Chloroform Hepatotoxicity, 72009 
Assessment of Asbestos Exposure to U.S. Public from Drinking 

Water. 7201 3 
Chromosomal/Genetic Alteration in Animals Exposed by 

Inhalation of Diesel Exhaust, 72042 
Comparative Metabolism of Selected Halogenated Organic 

Compounds, 72047 
Comparative Oncogenicity Test of ~ i e s d  Soot and Other 

Environmental Materials, 72041 
Detection of Unculturable Enteric Viruses, 72007 
Develop and Evaluate Methods for 1-elation and ldentification of 

Gastroenteritis Bacteria from En\.~~.ol~mental and Clinical SAM. 
72003 

Development of Alkylate Hemoglobin as a Dose Monitor for 
Carcinogens, 72038 

Development of Short-Term In Vivo Assays for Chemical 
Carcinogenesis, 72036 

Diesel Eshaust/Coal Dust Animal Exposure Studies, 33018 
Effect of Diesel Exhaust on Resistance to Microbial Infection. 

72045 
Health Consequences of Benzene Contamination of Drinking 

Water, 72014 
Inhalation lncogenicity Test of Diesel Exhaust Using Hamsters. 

72040 
Inhalation Oncogenicity and Ocogenic Promotion Potential of 

Diesel Exhaust Using Strain A Mice. 72039 
Investigation of the Use of Sperm as In Vivo Indicator of Genetic 

Damage from Chlorinated Hydrocarbons, 72035 
Methods for Concentrating Enteric Viruses. 72008 
Non-Confirming Virus Plaques from Samples. 72004 
Program Management of Health Effects from Aerosols. 72024 
Program Management of Health Effects Regarding Municipal 
. Sludges. 72025 
Program Management of Health Effects Regarding Wastewater. 

72026 
Program Management of Technical Support for Renovated Water 

Program. 72000 
Retrospective Epiden~iologic Study of Hepatitis A and Water 

Quality. 72010 
Study of the Health Effects of Sodium in Drinking Water. 7201 1 
Survival of Naturally Occurring Viruses in En\,ironniental 

Samples. 72006 
Symposium on Wastewater Aerosols. 72029 
Tumor Initiating Potential of RO and XAD Concentrate 

Fractions from ;i Five-City Survey. 72002 
Validation of Methods for Identification of Health-Related 

Organics in Tap Water. 72046 
Environmental Protection Agency, Cincinnati, OH (USA). Industrial 

Environmental Research Lab. 
Coal and the Environnient Abstract Series. 57004 
Emission Factors and Control Technology for Fugitive Dust from 

Coal Mines. 57007 
Hydrologic Evaluation and Monitoring of Vitllry and head-of- 

hollo\v fills. 57003 
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Environmental Protection Agency, Cincinnati, OH (USA). Municipal 
Environmental Research Lab. 
Determine the Effect of Temperature and Oxidizing Conditions 

on Metals and Particulates When Sludge is Thermally 
Destroyed, 71522 

Effect of Soil Properties and Previous Metal Additions on the 
Solubility of Metals, 71523 

Removal of Organics Using Oxidants, 71533 
Removal of Toxic Substances by Physical-Chemical Processes, 

7 1529 
Research on Ozone Contacting Devices, 71 530 
Studies of Existing Land Application Systems, 71525 
Wastewater Research Program and Project Management, 71519 

Environmental Protection Agency, Cincinnati, OH (USA). Newtown 
Fish Toxicology Station 
Determination of Toxic Characteristics of Complex Effluents with 

Algal and Macroinvertebrate Bioassays, 7651 5 
Effects of Toxicants on Ecosystem Processes in Laboratory 

Microecosystems, 76516 
Integrating the Toxic Effects of Complex Effluents that Vary in 

Time. Concentration, and Components, 76514 
Relative Toxicity of Selected Industrial Effluents as Determined 

by a Sublethal Fish Test and a Daphnia Acute Lethal Test, 
76501 

Toxicity Reduction by Various Pilot-Scale Municipal and 
Industrial 1';dste Treatment Systems, 76517 

Environmental Protection Agency, Corvallis, OR (USA). 
Environmental Research Lab. 
Assess the Contribution of Nutrients and Other Pollutants from 

Nonpoint Sources and Their Effects on Aquatic Ecosystems, 
76019 

Comparatives Ecological Effects of Selected Candidate Substitute 
Pesticide Chemicals Using a Suitable Terrestrial Microcosm, 
76008 

Determine Nature and Extent of Impact on Aquatic Ecosystems 
from Oil and Other Natural Resource Development in Arctic 
and Subarctic Environment, 76013 

Determine Pollutant Behavior and Ecosystem Response 
Associated with Marine Waste Disposal Practices and Coastal 
Zone Use, 76010 

Determine Response of Aquatic Ecosystems to Physical Factors 
Influencing Pollutant Transport and Retention, 76009 

Determine the Toxic Effects of Selected Inorganic Pollutants on 
Western Aquatic Species, 76014 

Determine the Toxic Effects of Selected Organic Pollutants on 
Western Aquatic Species, 76015 

Develop and Apply Laboratory and Field Methods for 
Quantitative Assessment of the Effects of Pollution on Marine 
Communities, 7601 1 

Develop and Validate a Terrestrial Microcosm Ecosystem for 
Studies of Ecosystem Routes, Rate and Movement of Substitute 
Chemicals. 76006 

Develop Short Term on Sublethal Screening Tests for (I) Class to 
Toxic Substances and (2) Identified Toxicants as Specified, 
76016 

Development of a Protocol to Assess the Effects of Western Coal 
Conversion Activities in a Terrestrial Ecosystem: Colstrip, 
76024 

Develop:nent of a Protocol to Assess the Effects of Western Coal 
Conversion Activities in a Terrestrial Ecosystem: Colstrip, 
76026 

Evaluate Petroleum Effluent Discharges for Impacts on the West 
Coast and/or Estuarine Ecosystems, 76020 

Impact of Energy Development in Yampa, 76029 
Plant Systems Research to Strengthen Scientific Basis for Air 

Quality Control Strategies and Establishing Secondary Air 
Quality Standards, 76004 

Environmental Protection Agency, Duluth, MN (USA). 
Environmental Research Lab. 
Aquatic Toxicity Data on RPAR and Other High Priority 

Pesticides, 76502 
Biologically Available Forms of Toxic Elements in Natural 

Waters, 76524 
Biomass to Provide Toxicity Dzta on Fish and Invertebrates on. 

Four Classes of Hazardous Organic Chemicals Found in U.S. 
Drinking Waters, 76526 

Determination of Hydrogen Cyanide, 76523 
Develop and Evaluate Aquatic Toxicological Methods to 

Improve Predation Capability and Estimate Acceptable 
Concentrations of Toxic Substances, 76521 

Develop Methods for Identification and Concentration 
Measurement of Fine Particles in Aquatic Organisms, 76537 

Development of an In Vivo Fish Gill Preparation for Studying the 
Uptake of Toxic Chemicals, 7651 l 

Development of-Chronomid Embryo: First Instar Test Procedure, 
,76518 '. 

Development of Toxicity Tests with the Early Life Stages of Fish, 
76527 

'Effect of Different pH, Dissolved Oxygen, and Suspended Solid 
Levels on Cough Frequency of Bluegill Sunlish and Brook 
Trout, 76525 

Effects of Lowered pH (Acid Rain) on Gametogenesis of Certain 
Freshwater Fishes Indigenous to the BWCA, 76533 

Evaluation of the Use of Respiratory Movements of Fish for 
Monitoring Drinking Water Quality, 72054 

Identification of Mechanisms, Rates of Change and Recycling 
Processes for Pollutants, 76532 

Identification of Residue-Forming Hazardous Organic Chemicals 
in Fish from US Waters, 76500 

Methods Calibratioti Studies for Final Evaluation of Screening 
Methods Needed.by OTS, 76503 

Methods Calibration Studies for Final Evaluation of Screening 
Methods Needed by OTS, 76506 

Methods Calibration Studies for Final Evaluation of Screening 
Needs by OTS, 76504 

Methods Calibration Studies for Final Evaluation of Screening 
Methods Needed by OTS, 76505 

Organic Chemical Toxicity to Embryo/Larval Fish at Lowered 
Dissolved Oxygen Concentrations, 76534 

Plant Growth Monitoring for Effluent Testing, 76519 
Toxicitv of Selected Phenols to the Fathead Minnow Eggs and -- 

Fry, 76520 
Toxicitv of Several Chlorinated Benzenes to the Fathead Minnow, 

76535 
Environmental Protection Agency, Gulf Breeze, FL (USA). 

Environmental Research Lab. 
Acute Static Toxicity Tests (Routine): RPAR, RPAR-Al,ferna:e. 

and Others, 77530 
Aquatic Community Bioassays, 77532 
Aquatic Species as Indicators of Carcinogens: Epizootiological 

Study of Tumors and Carcinogens in the Gulf of Mexico. 77555 
Basic Research on Early Life Stages of Estuarine Fishes, 77536 
Characterization of Unique Properties of Marine Sediments and 

Their lmpact on the Fate of Toxic Organics, 77538 
Determine the Pesticide-Microbial Interactions in the Estuarine 

Environment, 77544 
Development of a Flowing Water Carcinogen Assay System 

Utilizing Fish and Aquatic Invertebrates, 77526 
Development of Hazard Assessment Protocols for Evaluating 

Toxic Organics Entering Estuaries. 77539 
Development of Methods and Protocols for Exposure Assessment 

of Toxic Organics in Estuarine Environments. 77537 
Development of Water Quality Criteria for Protection of Aquatic 

Life. 77565 
Diving Support. 7753 1 
Effects Assessment: Acute Toxicity. 77535 
Effects Assessment: Chronic Toxicity (Fish), 77524 
Effects Assessment: Methods Development of New Invertebrate 

Test Species, 77527 
Effects of Chemicals Used in Offshore Oil and Gas Drilling 

Operations on Marine Organisms. 775 13 
Exposure Assessment: Bioconcentration. 77534 
Industrial Effluent Source Assessment, 77523 
Life-Cvcle Toxicitv Testing with the Grass Shrimp. Palaemonetes 

77528 
- 

Microbial Degradation of Hvdrocarbons in Experimental 
Microbial &osystems. 775 15 

Mysid Bioassays. 77533 
Oil and Hazardous Substance Spill Ecological Damage 

Assessment Research Coordination. 77504 
Rapid Assessment Static Toxicity Tests (Developmental EC50 

and LC50 Tests). 77529 
Rapid Tests to Predict Chronic Toxicity to Marine Fish. 77525 

Environmental Protection Agency, Johns Island, SC (USA). Bears 
Bluff Field Station 
Analysis of Haloform ~ o m ~ o u t ; d s  and Precursors from Seil\vnter 

Chlorination. 77567 
Determine the Dynamics of Dispersion and Dissipation it1 Marine 

and Estuarine Waters and the Effects on Marine and Estuarine 
Organisms. 77514 



Development of Standard Methods for Spawning Menidia 
menidia in the Laboratory, 77542 

Effect of Chlorinated and Dechlorinated Seawater on the 
American Oyster, Crassostrase virginica, 77540 

Methods for Conducting Laboratory Tests with Embryos and 
Larvae of the Atlantic Silverside, Menidia menidia, 77541 

Environmental Protection Agency, Las Vegas, NV (USA) 
Inventory and Distribution of Radionuclides at the Nevada Test 

Site and Environs, 11 1019 
Tatum Dome Study, 11 1008 

Environmental Protection Agency, Las Vegas, NV (USA). 
Environmental Monitoring and Support Lab. 
Airborne Air Quality Measurements Systems Development, 74581 
Animal Investigation Program, 11 1022 
Application and Demonstration of Multispectral Scanner (MSS) 

Digital System for Environmental Monitoring, 74543 
Atchafalaya River Basin Management Unit Study, 74551 
Compile Existing Information Relating to Selected Carcinogen 

Pathways and Initiate Studies to Supply Missing Information, 
74579 

Conduct lnterlaboratory Performance Studies, 74500 
Design a System for Cost-Effective Assessment of Environmental 

Carcinogens (No. 16). 74577 
Develop Advanced Techniques for Trophic Classifications of 

Lakes and Assessing Estuarine and Wetlands Areas. 74538 
Develop Airborne Lidar System for Monitoring Atmospheric 

Particulates, 74531 
Develop Airborne NADIR Laser for Molecular Pollutants in 

Troposphere, 74530 
Develop and Apply Biological Monitoring Methods, 74566 
Develop and Apply the Concepts of a Multimedia Monitoring 

System, 74574 
Develop and Verify Lake Trophic Classification Techniques 

Based Upon Phytoplankton Forms o r  Assemblages, 74533 
Develop Laser Fluorosensors for Monitoring Surface Water 

Chlorophyll A, 74545 
Develop Laser Fluorosensors for Monitoring Surface Waters 

(Organic Carbon), 74546 
Develop Reference Samples and Materials, 74525 
Development of a Strategy for Monitoring Contamination of 

Plants, Animals, and Soils by Studying Areas in Roosevelt Hot 
Springs, Utah, 74505 

Development of Environmental Keys, 74529 
Energy Related Overhead Monitoring, 74510 
Energy Related Water Monitoring Data Integration, 74518 
Energy-Related Ambient Air Quality Monitoring in the Western 

Energy Development Area, 74559 
Energy-Related Radiological Pollutant Monitoring and 

Techniques Development, 74509 
Exposure Monitoring for Selected Environmental Carcinogens, 

74578 
Grazing Studies on the Actinide Contaminated Ranges of the 

Nevada Test Site (NTS), 11 1024 
Hazardous Waste Monitoring Program, 74527 
Influence of Microbial Activity on the Solubility and Availability 

of Plutonium, 11 1023 
Laboratory Evaluation, Performance Studies, and Assistance to 

Regions and States in Support of Public Drinking Water Act. 
74526 

Monitoring Guidelines for H2S and Non-Condensible Hazardous 
Gases, 74502 

Multi-Media Sampling for Selected Carcinogens, 74562 
Nonpoint Source Surface Water Monitoring Technology for Oil 

Shale Development, 74542 
Optim~im Air Quality Monitoring Network Design Methodology, 

74564 
Oxidant Monitoring Network Design in Tampa/St. Petersburg. 

74570 
Plan and Conduct Field Studies to Identify and Quantify the 

Environmental Level of Specified Toxic Substances: Aryl 
Phosphates, 74560 

Provide Quality Control Guidelines and Procedures Manuals, 
74522 

Regional Visibility: The Colorado Plateau, 74512 
Remote Instrumental Techniques for Monitoring Energy-Related 

Pollutants and Effects, 74521 
Retrospective Exposure Monitoring for Selected Environmental 

Carcinogens, 74575 
Special Studies in the Atchafalaya Basin, 74548 

State Phytoplankton Reports, 74547 
State-of-the-Art Automated In Situ Water Monitoring Workshop, 

74539 
Surface Water Monitoring Techniques Verification for Oil Shale 

Development, 74520 
Test Commercially Available Sensors, Samplers, and Systems for 

Field Applications, 74537 
Testing and Validation of Measurement Methods, 74523 
Transport/Transformation/Pathway Research, 74567 
Trophic Classification of Illinois Lakes, 74553 
Trophic Classifications of Lake Mead Utilizing Contact and 

Landsat Data, 74550 
Water Monitoring for Oil Shale Development Nonpoint Source 

Pollutants, 74534 
Environmental Protection Agency, Monticello, M N  (USA) 

Effect of Temperature on Experimental Stream Ecosystems, 76513 
. Environmental Protection Agency, Monticello, M N  (USA). 

Environmental Research Lab. 
Acid Effects to Fathead Minnows and Macroinvertebrates in 

Outdoor Experimental Channels, 76512 
Environmental Protection Agency, Narragansett, RI (USA). 

Environmental Research Lab. 
Behavioral and Physiological Indices of Pollutant Stress in 

Zooplanktott attd It~vertrbrale Larvae, 77007 
Bioaccumulation Kinetics of Marine Invertebrates, 7701 1 
Coastal Environmental Assessment Station, 77009 
Develop, Refine and Validate Tests for Assessing Toxicity and 

Bioaccumulation in Marine Environments, 77013 
Development of a Benthic Bioassay System Employing Natural 

Assemblages, 77008 
Development of Chronic/Life Cycle Bioassays Methods, 77004 
Effects of Oil on Reproductive Stages of Marine Macroalgae. 

77003 
Effects of Thermal Addition on Marine Fouling Community 

Dynamics, 77006 
Further Development and Application of In Vitro Mammalian 

Cell Assays for Detection and Assessment of Genetic Toxicants, 
77014 

Modulating Environmental Variable Bioassay System, 77005 
National Marine Pollution Monitoring Program (Mussel Watch), 

77015 . 

Oil Spill Response Research, North Atlantic Coast (Norfolk, V A  
to Eastport, ME), 77010 

Persistence Limits: A Management Strategy for Natural Marine 
Ecosystems, 77002 

Petroleum Hydrocarbon Analysis of Marine Systems, 77016 
Environmental Protection Agency, Newtown, OH (USA). Fish 

Toxicology Station 
Evaluation of the Use of Trout to Detect Carcinogens in Drinking 

Water. 72055 
Environmental Protection Agency, Research Triangle Park, NC 

(USA) 
SPS Microwave Effects on Health Ecosystems. 119000 

Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Monitoring and Support Lab. 
Ambient Air Monitoring Reference and Equivalent Methods 

Programs, 72503 
Arizona S o x  Study. 72592 
Criteria Pollutant Studies, 72512 
Expand Organic Spectral Search System. 72582 
Fenceline Screening for Organic Species. 72588 
Inhaled Particulate Network. 72594 
Los Angeles Catalyst Study (LACS). 72508 
NASN Operations, 72586 

Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmcntol Scicnces Research Lab. 
Air Pollution Climatology and Meteorology. 73573 
Air Quality Simulation Modeling, 73568 
Atmospheric Halocarbons. 73576 
Atmospheric Processes Affecting Airborne Organic Toxic 

Substances. 73598 
Diesel Emissions Research. 73599 
Dynamics and Kinetics of Aerosol Pollutants. 73569 
Dynamics and Kinetics of Gaseous Air Pollutatlts. 73570 
Electro-Optical Techniques for the Identificatiotl illid 

Characterization of Air Pollutatits. 73591 
Fluid Modeling. 73567 
Identification and Characterization of Emission from Mobile 

Sources. 73595 , 

ldentification and Characterization of Emissio~is from Stationary 
Sources. 73589 
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Identification and Characterization of Organic Pollutants in 
Ambient Air, 73562 

Management and Coordination of Energy Transport Studies, 
73600 - .- 

Management and Coordination of Instrument Development for 
Energy-Related Pollutants, 73605 

Management and Coordination of Stationary Source Energy 
Pollutant Studies, 73606 

Management of Sampling and Analysis of Air Pollutant Studies, 
73578 

Photochemical Oxidant Studies, 73572 
Pollutant Materials Damage of St. Louis, 73574 
Sampling Analysis Techniques for Pollutants from Mobile 

Sources, 73582 
Sampling and Analysis Techniques for Pollutants from Stationary 

Sources, 73579 
Environmental Protection Agency, Research Triangle Park, NC 

(USA). Health Effects Research Lab. 
Health Effects: Krypton, 106675 

Environmental Protection Agency, Research Triangle Park, NC 
(USA). Meteorology Lab. 
Meteorological Support and Research Services, 73563 

Environmental Protection Agency, Washington, DC (USA) 
Perform Diffusion Model Analyses Using Models Designed for 

Remote Access, 104065 
Environmental Protection Agency, Washington, DC (USA). Office of 

Research and Development 
National Forest Ozone Study. 72500 

Environmental Protection Agency, Washington, DC (USA). Office of 
Solid Waste Management Programs 
Evaluation of Best Management Practices for Mining Solid Waste 

Storage, Disposal, and Treatment, 51046 
Environmental Quality Research, Inc., St. Louis, MO (USA) 

Meteorological Measurements and Interpretations in Support of 
EPA Field Studies, 73502 

Environmental Research and Technology, Inc., Concord, MA (USA) 
Development and Verification of a Point Source Diffusion Model 

for Sources in Complex Terrain. 73544 
Environmental Policy Analysis: Air Quality Issues That Affect 

DOE Programs. 104002 
Meteorological Interpretations and Prediction of Air Quality in 

the Western United States, 13003 
Environmental Resources Croup, Los Angeles, CA (USA) 

Air Quality Assessment of the Potential Impact of Offshore Oil 
and Gas Development in Northern and Central California, 
5404 1 

Environmental Science and Engineering, Inc., Gainesville, FL (USA) 
Quality Assurance Program for the IERL-CI In-House Locations, 

71066 
Equitable Environmental Health, Inc., Rockville, MD (USA) 

Criteria for Occupational Safety and Health Standards: RF/ 
Microwave, 33007 

ERT, Concord, MA (USA) 
Comparison of Alternative Approaches for Estimation of 

Particulate Concentrations Resulting from Coal Strip Mining 
Activities in Northeastern Wyoming, 115000 

Evansville City Government, IN (USA) 
Prevention of Formation and/or Removal of Halogenated 

Organics Using Chlorine Dioxide and Granular Carbon, 71 537 
Exxon Research and Engineering Co., Florham Park, NJ (USA). 

Government Research Dept. 
Alternative Fuels/Energy Sources for Non-Highway Transport, 

110015 
Exxon Research and Engineering Co.. Linden, NJ (USA) 

Formation of NOx and Other Products from Chemicallv Bound 
Nitrogen. 113012 

Exxon Research and Engineering Co., Linden, NJ (USA). 
Government Research Labs. 
Environmental Assessment of Advanced Energy Conversion 

Technologies. 7 1074 
Field Testing: Application of Improved Combustion Technology 

to Power Generation Combustion Systems. 73008 
Miniplant Studies in Support of the Fluidized-Bed Combustion 

Program. 73001 

Factory Mutual Research Corp., Norwood, MA (USA) 
Diffusion Flame Energy Transfers. 130042 

Replacement of PCB Coolants in Railroad Transformers, 64000 
Federal Energy Regulatory Commission, Washington, DC (USA). 

Office of Electric Power Regulation 
Shoreline Erosion Study at Ludington Pumped Storage Project, 

120000 
Fenix and Scisson, Inc., Las Vegas, NV (USA) 

Radionuclide Migration Study. 11 1004 
Tatum Dome Study, 11 1008 

FERRO Technical Co., Buffalo, NY (USA) 
Automotive Microcarburetor, 110029 

Fiat Centro Richerche, Orbassano (Italy) 
Lightweight Automotive Diesel Data Base, 65004 

Fish and Wildlife Service, Anchorage, AK (USA). Alaska Area Office 
Marine Bird Study: Outer Continental Shelf, 52013 

Fish and Wildlife Service, Ann Arbor, MI (USA) 
Developing Methods for Managing Land and Water Affected by 

Electric Power Generation and Transmission for Fish and 
Wildlife Habitat, 52022 . 

Incorporating Fish and Wildlife Values into Decisions Regarding 
Electric Power Facilities, 52000 

Predicting and Minimizing the Adverse Effects of Fish and 
Wildlife and Their Habitats from Burning Coal for Electric 
Power Generation, 52014 

Predicting and Minimizing the Adverse Effects on Fish 
Associated with Intake and Discharge Structures, 5201 1 

Fish and Wildlife Service, Fort Collins, CO (USA) 
Application of the Western Energy and Land Use Model to Strip 

Mining Activities in an Ecological Test Area, 52005 
Determine the Distribution and Habitat Requirements of Aquatic 

Endangered Species in High Potential Energy Development 
Areas, 52023 

Pilot Application of Regional Instream Flow Methodology in 
Water for Energy Assessments, 52007 

Utilization of Geothermal Effluents to Create Waterfowl 
Wetlands, 52016 

Fish and Wildlife Service, Laurel, MD (USA). Research Migratory 
Bird Lab. 
Synthesis and Evaluation of Avian Populations and Habitat: West 

Virginia and Alabama, 52010 
Fish and Wildlife Service, NSTL Station, MS (USA). National 

Coastal Ecosystems Team 
Texas Barrier Island Ecosystem Characterization, 54009 

Fish and Wildlife Service, Portland, OR (USA) 
Ecological Characterization of Central and Northern Califorinia 

Coastal Region, 54038 
Effect of Peaking for Power on Wildlife Habitat, 52006 
Seabird Nesting and Seasonal Use Survey for the Central and 

Northern California Coastal Region, 54039 
Fish and Wildlife Service, Slidell, LA (USA). National Coastal 

Ecosystems Team C 
Mississippi Deltaic Plain Ecological Characterization.,5409I 
Pilot Study of the Seasonal Distribution and Abundance of Marine 

Birds, Mammals. and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico. 54010 

Fish and Wildlife Service. Slidell. LA (USA). Office of Biological 
Services 
South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 

Distribution and Abundance of Marine Birds, Mammals. 
Turtles. and the Endangered Manatee. 54085 

Fish and Wildlife Service, Vancouver, WA (USA) 
Backwater Studies Above Bonneville. 116010 
Continuation of Anadromous Fish Production Facility Studies. 

1 16009 
Genetic Identification Study, 116007 

Fish and Wildlife Service, Washington, DC (USA) 
Coastal Characterizations. 52001 

Florida International Univ., Miami (USA) 
Environmental Effects of Offshore Energy Production in the 

Subtropics and Tropics. 106013 
Florida State Univ., Tallahassee (USA) 

Acid Precipitation Experiment (APEX). 130019 
Damaging Effects of Visible Light. 106148 
Electronic Response Properties. 106225 
Energy Trnnsformatic?~~ Processes in Molecular Electronic 

Systems. 106227 
Integrates Study of the Behavior of Transuranic Elements in the 

Marine Environmetit. 106282 
Research Program in Molecular Biophysics. 106139 

Florida State Univ., Tallahassee (USA). Dept. of Biological Science 
Effects of Drilling Mud Cotlstituetrts on the Sedimetitary 

Microflora and the Base of the Marine Benthic Food Web. 
77510 



FLORIDA STATE UNIV., TALLAHASSEE (USA). 

Florida State Univ., Tallahassee (USA). Dept. of Chemistry 
Negative Screening for Marine Xenobiotic Chemicals, 77557 
New Screening Methods for Toxic Substances, 34654 
Research in Actinide Element Chemistry, 119031 

Florida State Univ., Tallahassee (USA). Dept. of Geology 
Effects of Drilling Mud on Marine Organisms, 77568 

Florida State Univ., Tallahassee (USA). Dept. of Oceanography 
Aerosol Sulfur Transport Studies, 73503 
Ambient Aerosol Analysis Near Coal Gasilication Plant, 

Yugoslavia, 72568 
Mesoscale Sulfur Balance Studies, 72573 
Trace Element Deposition in Ambient Aerosol Inhalation, 34638 

Florida State Univ., Tallahassee (USA). Inst. of Molecular 
Biophysics 
Damaging Effects of Visible Light, 106690 
Effect of Mutagenic Agents on the Initiation of DNA Replication 

in Mammalian Cells, 106146 
lmpact of Energy-Related Pollutants on Chromosome Structure, 

106708 
Florida Transportation Research Center, Gainesville (USA) 

Development of an Arterial Analysis Package (AAP), 63013 
Florida Univ., Gainesville (USA) 

Development of Laser-Excited Molecular Luminescence 
Spectrometric Methods for Polynuclear Aromatic 
Hydrocarbons, 106738 

Florida Univ., Gainesville (USA). Dept. of Agricultural Engineering 
Grain Drying with Solar Energy in the Humid South, 142 
Grain Drying with Solar Energy in the Humid South, 24 

Florida Univ., Gainesville (USA). Dept. of Civil Engineering 
Enivronmentally Acceptable Design of Multipart Diffuser-Pipes 

Discharging Industrial and Thermal Wastes into Florida's 
Waters, 56009 

Florida Univ., Gainesville (USA). Dept. of Environmental 
Engineering Sciences 
Energy Model and Analysis of a Cadmium Stream with a Study 

Correlating Embodied Energy and Toxicity Effect, 75027 
In-Stack Diffusion Classifier for Aerosol Mass Distribution, 72559 

Florida Univ., Gainesville (USA). Dept. of Soil Science 
Simulation of Nitrogen Movement and Transformation in the 

~ o o t  zone, 75033 
Florida Univ.. Gainesville (USA). Interdisciolinarv Center for 

Aeronomy and (Other) Atmospheric sciences 
- 

Impact of Stratospheric Ozone Depletion upon Tropospheric 
Ultraviolet, Photochemistry and Smog, 79004 

Florida Univ., Gainesville (USA). School of Agriculture 
Biological and Physical Action of Radiation on DNA, 35108 

Flow Industries, Inc., Kent, WA (USA) 
Borehole Mining: an Environmentally Compatible Method for 

Mining Oil Sands, 5 1047 
Flow Research, Inc., Kent, WA (USA) 

Investigation of the Interaction of Fluid Dynamics. Electrostatic. 
and Fine Particles in Electrostatic Precipitators. 130057 

Flow Resources Corp., San Rafael, CA (USA) 
Fossil Energy Technical Support, 104035 

FluiDyne Engineering Corp., Minneapolis, MN (USA) 
Development of Strategy for Stationary Source Single Point Stack 

Sampling for Representative Particulate Matter Samples, 72548 
FMC Corp., Santa Clara, CA (USA). Engineered Systems Div. 

Analysis of the Economic Impact of Post-Accident Production 
Losses in Underground Coal Mines, 5 103 1 

Ford, Bacon and Davis Utah, Inc.. Salt Lake City (USA) 
Engineering Feasibility of Uranium Tailings Stabilization 

Methods, 1 14036 
Ford Motor Co., Dearborn, MI (USA). Dept. of Polymer Science 

Develop and Deliver Two Prototype Real-Time Continuous 
Sulfate Monitors for Mobile Source and Ambient Air 
Applications, 72552 

Forest Service, Aiken, SC (USA) 
Cooperative Forest Management Research. 106656 
Forest Management. 106638 

Forest Service, Albuquerque, NM (USA). Rocky Mountain Forest 
and Range Experiment Station 
Mine Spoil Reclamation in the Southwest. 113 

Forest Service, Berea, KY (USA) 
Guide for Vegetating Surface Mined Lands for Wildlife. 52008 

Forest Service, Billings, MT (USA) 
Surface Environment and Mining in the West. 34 

Forest Service, Bozeman, MT (USA). Intermountain Forest and 
Range Experiment Station 
Alleviation of Physical Hydrologic Impacts of Surface Mining 

.\cti\ities, 33 

Forest Service, Milwaukee, WI  (USA) 
Determine the Impacts of Long Range Transport of Air Pollution 

in the Boundary Waters Canoe Area, 76542 
Forest Service, Winton, MN (USA) 

Chemical Analysis of Water Quality Samples in the Boundary - 
Waters Canoe Area, 76544 

Foster-Miller Associates, Inc., Waltham, MA (USA) 
Remote Sealing System Upgrading, 51008 

Franklin McLean Memorial Research Inst., Chicago, IL (USA) 
Radionuclide Imaging Systems, 10621 1 

Franklin Research Center, Philadelphia, PA (USA) 
Information Dissemination on Solar Heating and Cooling, 40013 

Fred Hutchinson Cancer Research Center, Seattle, WA (USA) 
Cancer Incidence in Relation to Asbestos in Drinking Water in the 

Puget Sound Region, 72015 
Statistical Development of Multistage Carcinogenesis Models. 

34050 
Futures Group, Glastonbury, CI. (USA) 

Technology Assessment Report, 104034 

GCA Corp., Bedford, MA (USA) 
Studies and Analyses of Environmental Management Systems for 

Use in Assessing and Implementing DOE'S Environmental 
Mission, 104030 

GCA Corp., Bedford, MA (USA). GCA Technology Div. 
Direct Indicating Respirable Dust Collectors, 51021 
Improvement of Coal Mine Dust lnsombustible Content Meter, 

51033 
General American Transportation Corp., Niles, IL. General American 

Research Div. 
Inspection of Nuclear Reactor Welding by Acoustic Emission, 

160012 
General Atomic Co., San Diego, CA (USA) 

GCFR Accident Initiation and Progression Analysis, 114007 
HTGR Accident Initiation and Progression Analysis. 114003 
HTGR Safety Research, 114004 
HTGR Seismic Studies, 114002 

General Atomic Co., San Diego, CA (USA). Fusion Div. 
Fusion--Fission Hybrid Reactor Safety, 119064 

General Electric Co., Cincinnati, OH (USA). Aircraft Engine Group 
Environmental Implications of Alternate Fuels, 20005 

General Electric Co., Cincinnati, OH (USA). Space Div. 
Bottoming Cycles for Marine Diesels. 110017 
Pipeline Bottoming Cycle Study. 110016 

General Electric Co., San Jose, CA (USA) 
Primary Coolant Rupture Study. 160029 

General Electric Co., Santa Barbara, CA (USA) 
Monitoring the Impact of Western Coal Strip Mining and Oil 

Shale Extraction on Ground\vater Quality. 74517 
General Electric Co., Santa Barbara, CA (USA). Center for Advanced 

Studies 
Impact of Modified In-Situ Retorting on Groundwater Quality. 

7 1060 
General Electric Co., Schenectady, NY (USA) 

Near Term Electric Vehicle Program: Safety. IlOO2l 
General Electric Co., Schenectady, NY (USA). Physical chemistry 

Lab. 
Design and Synthesis of Electron Transfer Photocatalyst Systenis. 

130030 
General Research Corp., Santa Barbara, CA (USA) 

Study of Chemical Tcxicity of Low Level Wastes. 160032 
General Research Corp., Santa Barbara, CA (USA). Science and 

Technology Div. 
Electric Vehicle lmpact Assessment Study. 110031 

Geo-Centers, Inc., Newton Upper Falls, MA (USA) 
Maxey Flats: Subsurface Radar. 160064 

Geological Survey, Bay St. Louis, h i s  (USA) 
Heat Transfer Across an Air-Water Itlterfi~ce. 53006 

Geological Survey, Corpus Christi. T X  (USA). Office of Marine 
Geology 
Marine Geological Survey and Mapping i n  Supp~r t  of Gulf of 

Mexico Environmental Studies. 5401 1 
Geological Survey, Denver, CO (USA) 

Chemical Analysis and Geologic Evaluation of Co;il in Western 
United States. 53017 
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Geological Survey, Denver, C O  (USA). Water Resources Div. 
Preparation and Compilation of Geological and Hydrologic 

Informationof the Oil Shale Deoosits of the Piceance Creek 
Basin, 51081 

Geological Survey, Flagstaff, AZ (USA). Geologic Div. 
Fraunhofer ~uminescence,  53016 

Geological Survey, Lakewood, CO (USA) 
Hydrology of the Madison Limestone in North Dakota, South 

Dakota and Wyoming, 53003 
Oil Shale Hydrology, 53002 
Water Monitoring in Coal Lease Areas, 53008 

Geological Survey, Las Vegas, NV (USA) 
Geologic Program at Nevada Test Site, 11 1005 
Hydrologic Flow Systems at Nevada Test Site, 11 1007 
Radionuclide Migration Study, 1 1  1004 
Tatum Dome Study, 11 1008 
Unsaturated Zone Hydrology, 11 1006 

Geological Survey, Menlo Park, CA (USA) 
Arctic Environmental Studies Program, 53001 
Dynamic Simulation of Waste/Rock Processes, 1601 8 1 
Geological Hazards Assessment for Proposed Lease Areas of Sale 

53: Central and Northern California, 54040 
Geothermal Investigations--Subsurface Environmental Impact, 

53013 
Geological Survey, Miami Beach, FL (USA). Energy Resources Div. 

Toxic Effects of Drill Mud on Coral, 53028 
Geological Survey, Moffatt Field. CA (USA) 

Land Cover Mapping in the National Petroleum Reserve: Alaska 
(NPR-A). 53046 

Geological Survey, Reston, VA (USA) 
Assessment of Western Coal Mining Reclamation, 53019 
Coal Hydrology, 53004 
Computer-Plotted Map of Land Use and Land Cover, Three Mile 

Island and Vicinity, 53047 
Council on Environmental Quality: Environmental Statistics and 

Indicators, 53021 
Energy Lands, 53007 
Energy-Related Environmental Studies, 5301 1 
Environmental Guidelines for Onshore Impact of Offshore 

Petroleum Development, 71070 
Geology of Contaminants in Coal. 73012 
High Level Radioactive Waste Hydrology, 53041 
Low Level Waste Hydrology, 53005 
Marine Geology Investigations, 53012 
National Environmental Overview Program, 53010 
Oilspill Trajectory Analysis, 53018 
Radiohydrology Tunnel: Sheffield, 160071 
Reactor Hazard Research Program, 53015 
Remote Sensing of High Temperature Geothermal Areas df 

Iceland. 53009 
Sulfur in Coal and Lignite, 53014 
U.S. Lineaments, 53000 
Water Monitoring in Coal Areas, 53040 

Geological Survey, Woods Hole, MA (USA). Office of Marine 
Geology 
Geohazards Analysis, 54005 
Marine Habitat Mapping and Pipeline Hazard Assessment of the 

South Atlantic OCS, 54086 
Geomet, Inc., Gaithersburg, M D  (USA) 

S l ~ l f i ~ r  Dioxide and Sulfates Material Damage Study Part 4, 
Distribution in Cities. 73527 

Georgia Inst. of Tech., Atlanta (USA) 
Capture of Sulfur Dioxide and Oxygen by Condensation of Water 

in Droplets. Fogs and Aerosols, 106680 
Environnlental, Economic, and Conservation Aspects of 

Cogeneration, 7 1096 
Experimental Verification of Internal Dosimetry Calculations, 

106230 
HLW: Particulate Migration, 160066 

Georgia Inst. of Tech., Atlanta (USA). Applied Science Lab. 
Enhanced Solar Drying of  Wastewater Sludge, 5601 1 

Georgia Inst. of Tech., Atlanta (USA). Coll. of Engineering 
Anaerobic-Activated Carbon Filters for the Removal of 

Refractory and Toxic Organic Compounds in Water Waste. 
56010 

Fate of  Heavy Metals During Landfill Stabilization of Solid Waste 
Materials with Leachate Cycle. 71504 

Georgia Inst. of Tech., Atlanta (USA). Engineering Experiment 
Station 
Development of Data for Scale-Up for Continuous Processing or  

Pyrnlytic Oils. 71516 

Motorist Aid C B  as a Wide Area Communications System, 63021 
Georgia Inst. of Tech., Atlanta (USA). School of Biology 

Development of a Polygenic Assay.for Point Mutations in Mice, 
34283 

Georgia Inst. of Tech., Atlanta (USA). School of Mathematics 
Analysis of Mathematical Models of Pollutant Transport and 

~ i i s i ~ a t i o n ,  75047 
Georgia State Univ., Atlanta (USA). Dept. of Biology 

~ f f e c t s  of Pollutants on Microbial Activities in Estuarine Surface 
Films, 77543 

Georgia Univ., Athens (IISA) 
Cycling of Heavy Metals and Other Stable Elements, 106645 
Development of New Techniques of Using Radiation in the 

Genetic lmprovement of Warm Season Grasses, 106141 
Effects of Energy Production on the Function of Aquatic 

Environments, 106648 
Flux of Energy and Essential Elements Through the Pelagic 

Portion of the Continental Shelf Ecosystem, 106041 
Management of Natur!l Resources, 106644 
Nucleic Acid and Protein Metabolism During Seed 

Embryogenesis, 106.142 
Potential Impact of Acidified Precipitation on Element Cycling 

and Production in Southern Appalachian Deciduous Forest, 
7600 1 

Radioecology of Actinide Elements, 106642 
Synergisms and Interactions in Ecological Systems, 106647 

Georgia Univ., Athens (USA). Dept. of Entomology 
Radioactive Tracer Studies of Soil and Litter Arthropod Food 

Chains, 106650 
Georgia Univ., Athens (USA). Dept. of Microbiology 

Microbial Degradation of Industrial Wastes Applied to 
Freshwater Swamps and Marshes, 56012 

Georgia Univ., Athens (USA). Inst. of Ecology 
Impacts of Sediments and Nutrients on Biological ~ e s o u r c e ;  in 

Surface Waters of the United States, 75022 
Microcosm Matrix as a Test System for Pollutants: An Appraisal 

Using a Toxic Substance, 75024 
Georgia Univ., Tifton (USA). Georgia Coastal Plain Experiment 

Station 
Resource Recovery from Livestock Wastes, 25 

Geotechnical Engineers, Inc., Winchester, MA (USA) 
Licensing Assistance/Tailings Management Program Technical 

Evaluation, 160141 
T V A  Edgemont Mill Tailings Evaluation. 160143 
Union Carbide Uravan Mill Tailings Evaluation. 160144 

Gezondheidsorganisatie TNO, Rijswijk (Netherlands) 
Study of the Release of RNA Tumor Viruses and Its Genetic 

Cnntrnl, 35033 . 
Globe-Union, Inc., Milwaukee, WI (USA). Materials Research Dept. 

Energy Related Materials Research. 130034 
Colder Associates, Inc., Kirkland, WA (USA) 

Development of Innovative Systems for Leveling and 
Recontouring Abandoned Spoil Banks. 51073 

Site Specific Investigation of Environmental Problems Associated 
with Surface Mining of Heavy Oils and Tar Sands. 51048 

Greater Shoshone County, Inc., Wallace, ID (USA) 
Field Test for Environmental Disposal of Mill Tailings in Surface 

Backfill, 51057 
Group Management Associates; Inc., Encino, CA (USA) 

Modular Integrated Utility System (MIUS): Applicatioti and 
Transfer (Information Dissemination). 40008 

Guelph Univ., Ontario (Canada) 
Metabolism and Carcinogenicity of Haloaromatic Pollutants. 

35124 
Guelph Univ., Ontario (Canada). Ontario Veterinary College 

Effects of Oil on Marine Mammals. 54003 
Gulf Coast Research Lab., Ocean Springs, %IS (USA) 

Toxicity and Impingement-Entrai~~me~~t Studies (OTEC). Phase 1. 
1 I0020 

Toxicitv Testine: Inter-Laboratorv Comnarison with Maiine 
~ n i & l s ,  775& 

Gulf South Research Inst.. Baton Rouge, LA (USA) 
Novel Techniques for Concentration and Separittion of Tosic 

Substances from Estuaritle Waters. 77502 
Prepare State-of-the-Art Report on Toxic Substilnces in Aquatic 

Organisms. 70541 
Gulf South Research Inst., New Orleans, 1.A (USA) 

Development and E\~aluiltion of .41iolytical Test Procedures for 
Priority Pollutants. 70516 

Identification of Compotlel~ts of Energy-Related Wastes ilnd 
Effluents. 75044 



HAGERSTOWN CITY DEPT. OF WATER POLLUTION, 

Hagerstown City Dept. of Water Pollution, MD (USA) 
Demonstration of the Thermophilic Aerobic-Anaerobic Digestion 

Process at the City of Hagerstown. 7 1540 
Hague International, South Portland, ME (USA) 

Accelerated Implementation of Fuel Efficient Forne Furnaces, - 
l I0002 

Hanford Endneering Develooment Lab., Richland. WA (USA) 
Fusion  ater rials irradiation Test ~ a c i l i t ~  (FMIT), 119062 
LOFT Advanced Fuel Rod Instrumentation Development, 160037 
LWR Pressure Vessel Irradiation Surveillance Dosimetry, 160031 

Harmon Engineering and Test Co., Inc., Auburn, AL (USA) 
Standardization and Oualitv Assurance of Stationarv Source . - 

Emission. 72590 
Harry Diamond Labs., Adel~hi. MD (USA) 

~l; idic Pulser for Mud ~ " l s e  Telemetry. 53032 
Hart (Fred C.) Associates, Inc., New York (USA) 

Cyprus Mines Corporation, Hansen Project Mill Tailings 
Evaluation. 160145 

Pioneer Uravan Mill Tailings Evaluation. 160142 
Surveillance Program and Integrated Issue Analysis, 104058 

Harvard Medical School, Boston, hlA (USA) 
Animal Tests for Mutagens. 106709 
Radiation Response of Mammalian Cells (Hamsters), 35030 

Harvard Univ., Boston, MA (USA) 
Cell Surface Sugars and Cell-Cell Adhesion, 106149 
Factor Affecting Irritant Potency of Gases and Aerosols, 34662 
Factors Influencing Deposition of Inhaled Particles, 34619 
Response of Alveolar Macrophages to Inhaled Particles, 34604 

Harvard Univ.. Boston, MA (USA). Dept. of Physiology 
Interactions of Drugs. Radiation and Hormones. 35074 

Harvard Univ., Boston, MA (USA). School of Public Health 
Aerosol Filtration by an Intergranular Dust Cake. 130023 
Effects of Radiation on Stationary Cells. 35009 
Follow-up Fluoroscopically Examined Tuberculosis Patient, 

35093 
Mutagenic Specificity of Environmental Carcinogens. 35136 
Mutagenicity and Metabolism of Cyclopenta(c.d)pyrene. 34688 
Radiation and Chemical in Vitro Malignant Transformation, 35126 
Study of Respiratory Carcinogenesis. 35027 

Harvard Univ., Cambridge, MA (USA) 
Effect of LET and Microdistribution of Radiation on the 

Induction of Transformation In Vitro and In Vivo. 106201 
Harvard Univ., Cambridge, MA (USA). Biological Labs. 

Molecular Mechanisms of Mutagenesis and Carcinogenesis, 
106707 

Harvard Univ., Cambridge, MA (USA). Dept. of Applied Science 
Petroleum Hvdrocarbons in the Sediments of the Bermuda 

Platform. i30007 
Harvard Univ., Cambrid~e, MA (USA). Deot. of Public Policy 

Models in ~nvironmental Decision ~ a k i n ~  Concerning ~ i r  
Quality. 73506 

Harvard Univ., Cambridge, MA (USA). Div. of Engineering and 
Applied Physics 
Diffusion Flame Energy Transfers. 130042 

Harvey Mudd Coll., Claremont, CA (USA). Dept. of Chemistry 
Atmospheric Measurements of Formaldehyde and Hvdroaen . - 

peroxide. 72536 
Haverford Coll., PA (USA). Dept. of Chemistry 

Active Site of ~elta-~minoelevulinic Acid ~ e h ~ d r a t a s e .  31824 
Hawaii Univ., Honolulu (USA). Dept, of Agricultural Engineering 

Design Parameters and Equations for Anaerobic Biocon\,ersion of 
Organic Wastes. 26 

Hawaii Univ., Honolulu (USA). Dept. of Civil Engineering 
Comparative Water Value in Humid and Arid Zones for Food 

c r b p  Production Strategy. 56013 
Hawaii Univ., Kaneohe (USA). Hawaii Inst. of Marine Biology 

Mid-Pacific Marine Laboratory. 106563 
Hawkes (Ivor) Associates, Lebanon. NH (USA) 

Development of a Remote Readout Coal Dust Deposition Rate 
Monitor. 51034 

Health Research, Inc., Albany, NY (USA) 
Stratospheric Ozone in Urban Air. 72547 
Virus--Soil Interactions. 72028 

Health Research. Inc., Buffalo, NY (USA) 
Magnetic Studies of Radiation Damage. 106322 

Health Systems, Inc., Reading, MA (USA) 
Health Systems. Inc.. 160175 

Hebrew Univ., Jerusalem (Israel) 
Development of Methods for the Detection and Inactivation of 

Viruses in Various Waters, 70530 
Heidelberg Coll., Tiffin, O H  (USA). Riber Studies Lab. 

Fluvial Transport of Sediments and Nutrients from Nonooint 
Sources, 75'008 

Helgeson Nuclear Services, Inc., Pleasanton, CA (USA) 
whole Body Counting Program for the Public Around Three 

Mile Island, 160105 
Hitchcock Associates, Farmington, a (USA) 

Field Studv of Bionenic Sulfur Gases and Particulates in Inland 
Waters, 52525 - 

Hittman Associates. Inc., Columbia. MD (USA) 
Antimony Removal Technology, 71067 
Assessment of Ground and Surface Water Effects Around Coal 

and Mineral Storage Areas, 51058 
Dents Run Mine Drainage Demonstration Project, 71095 
Effects of Subsidence from Thick-Seam Coal Mining on 

Hydrology. 51059 
Environmental Assessment of Coal Liquefaction, 73003 
Monitoring and Modeling of Shallow Ground Water in the 

Powder River Basin, 51049 
Hittman Associates, Inc., Fort Collins, CO (USA) 

Surface Mining Effects and Stipulation Manuals, 52003 
Hoffman-Muntner Corp., Silver Spring, MD (USA) 

Support for Producing Coal Extraction, Beneficiation, and 
Trans~ortation EDP and Associated EDP Related Activities. 
104035 

Holmes and Narver. Inc., Las Vegas. NV (USA) - .  
Seismic Effects, 11 1013 

Holmes and Narver, Inc., Las Vegas, NV (USA). Continent Test Div. 
Induced Seismics Program ~ a n a ~ e m e n t ,  11601 7 

Holmes and Narver, Inc., Orange, CA (USA) 
LNG-Design for Medium Scale LNG Spill Tests, 100083 

Honolulu City and County Government, HI (USA) 
Determine Physical and Chemical Characteristics of Synthetic 

Asphalt Produced from Liquefaction of Sewage Sludge, 71544 
Hope Coll., Holland, MI (USA). Dept. of Chemistry 

Metalloprotein Nitrosyl Formation and Reactivity, 79:34697 
Howard Univ., Washington, DC (USA) 

Differential Gene Expression in Neurospora crassa Cell Role of 
RNA-Dependent DNA Polymerase. 106133 

HRB-Singer, Inc., State College, PA (USA) 
Investigation of Coal Mine Effluents: Regrade to Bond Release, 

57001 
Investigation of Coal Mine Effluents: Regrade to Bond Release, 

57013 
Technical and Economic Evaluation of Underground Disposal of 

Coal Mining Wastes. 51060 
Human Resources Management Co., Washington, DC (USA) 

TSCA Issues Analysis and Report (Synfuels). 104055 
Huntingdon Research Center, Inc.. Brooklandville, MD (USA) 

Comparative Assessment of Fly Ash from Western Versus 
 astern Coals. 72022 

Hydrocarbon Research, Inc., Lawrenceville, NJ (USA) 
Demetallization of Residual Oils. Phase V: Denitrogenation 

Catalyst Evaluation. 73002 
Hydroscience, Inc., Knoxville, TN (USA) 

H2S/SO2 Control Technology Study. 71 l I0 
Industrial Application of Activated Carbon. 71000 
Method Validation Studies fo Priority Pollutants. 70527 

ICF, Inc., Washington, DC (USA) 
Electric Utility Supply Planning and Coal Policy Analysis. 115002 

Idaho National Engineering Lab., Idaho Falls (USA) 
BWR Off-Gas System Experience. 160097 
Containment Analysis Development. 160002 
3D Technical Support and I~~strume~ltation. 160028 
Decommissioning Liquid Waste Evaporator Systenl (PM-2A). 

114045 
Fluid Distribution and Liquid Level Detector System. 160132 
Fuel Behavior Model Development. 160008 
Fuel Behavior Verification. 160007 
Fusion Safety Studies. 119067 
Gas Reactor 111-Pile Safety Test (GRIST). 114006 
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Guidance Documents for Off-Site Emergency Instrumentation for 
. Accidents Involving Light Water Nuclear Power Plants, 160154 
INEL Ecological Studies: NERP, 106560 
INEL Na!ional Environmental Research Park, 106559 
INEL Site Radioecologv Prognm, 106561 
Iodine Pathway Study, 160086 
PBF Experimental Engineering, 160003 
Source Term Measurements. 160016 

Idaho Univ., Moscow (USA). Cooperative Fishery Research Unit 
Investigating Effects of Power Peaking on Fall Chinook Egg 

Incubation and Hatching Study, 116004 
Idaho Univ., Moscow (USA). Dept. of Civil Engineering 

Undeveloped Hydropower as a Potential Energy Source in Idaho, 
56014 

Idaho Univ., Moscow (USA). Dept. of Economics 
Optimal Pricing and Regulation of Electrical Energy in a System 

Depending on Hydroelectric Capacity, 56015 
Idaho Univ., Moscow (USA). Dept. of Forestry and Wildlife 

USDA: Fugitive Dust Emission, 27 
IIT Research Inst., Chicago, IL (USA) . 

Air Pollution Sampling and Monitoring at Hazardous Waste 
Facilities, 71506 

Chemical Stabilizers for the Control of Fugitive Asbestos 
Emissions from Open Sources, 71004 

Develop Performance Specifications for Personal Aerosol 
Monitors, 3301 7 

Emissions, 7 1001 
Treatability of Carcinogenic and Other Hazardous Organic 

Compounds by Biodegradation and Activated Carbon 
Adsorption, 7 1546 

Illinois Inst. of Tech., Chicago (USA) 
Cyanide Removal from Petroleum Refineries, 75506 

Illinois State Geological Survey, Urbana (USA) 
Predicting Organic Contaminant Removal by Clay Minerals and 

Waste Materials, 71503 
Illinois State Water Survey, Urbana (USA) 

Atmospheric Pollution Scavenging, 106529 
Groundwater Research Monitoring of Energy-Related 

Developments Sampling Frequency for Water Quality Trend 
Analysis, 74501 

Illinois Univ., Chicago (USA) 
Toxicology of Organic Mercury for the Fetus and Newborn, 

34613 
Illinois Univ., Chicago (USA). Medical Center 

Biosynthesis of N-Nitroso Compounds from Trace Level 
Precursors, 74576 

Effect of Toxic Metals on Drug and ~emoprote in  Metabolism, 
34677 

Illinois Univ., Chicago (USA). School of Public Health 
Recovery of Asbestos Fibers from Baboon Tissues, 72017 

Illinois Univ., Urbana (USA) 
Characterization of Compounds and Alloys, 119022 
Development of an Aerosol Size Classifier, 106554 
Effect of SO2 on Light Modulation of Plant Metabolism, 1063 13 
Role of Aquatic Communities in Evaluating Strategies, 

Establishing Standards and Monitoring Programs for Water 
Quality Management, 71518 

Sorption Processes in Soils and Water, 75029 
Illinois Univ., Urbana (USA). Dept. of Agricultural Engineering 

Electrochemical Conversion of Biomass into Proteins and 
Hydrogen, 28 

Illinois Univ., Urbana (USA). Dept. of Agronomy 
Reclamation of Surface Mined Lands, 29 

Illinois Univ., Urbana (USA). Dept. of Botany 
Impact of Atmospheric SO2 and CO2 on the Ecophysiology and 

Competitiveness of Plants, 106546 
Illinois Univ.. Urbana (USA). Dept. of Civil Engineering 

Biological Treatment of Acid Mine Drainage Incorporating 
Anaerobic Microbial Processes. 56016 

Effect of Moisture Regimen on Solid Waste Stabilization, 71502 
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Input Output Computer Services, Inc., Cambridge, MA (USA) 
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Soil Profile Characteristics of Restored Soils at a Coal Surface 
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Environmental Health 
Critical Review of Retrospective Monitoring Methods. 74580 

Iowa Univ., Iowa City (USA). School of Liberal Arts 
Separation and Determination of Carcinogens, 35062 

ITS, Boulder, CO (USA) 
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Criteria for Removing Traffic Signals, 63006 
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Johns Hopkins Univ., Baltimore, MD (USA). McCollum-Pratt Inst. 
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Crystallization, 56060 
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Criteria for Occupational Safety and Health Standards: Coal 
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Ultraviolet Carcinogenesis and Immunity. 351 14 
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Cadmium Toxicology. 3463 1 
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Kansas Univ., Lawrence (USA). Dept. of Medicinal Chemistry 
Metabolism and Toxicity of Organometallic Agents. 34807 
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Kentucky Univ., Lexington (USA). Dept. of Forestry 
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Kentucky Univ., Lexington (USA). Dept. of Horticulture 
Essentiality of Adapted Mycorrhizal Fungi for Reforestation of 
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Kentucky Univ., Lexington (USA). Dept. of Radiation Medicine 

Modification of Radiation Effects (Mice), 35042 
Tumor Cell Radiobiology (Mice), 35041 
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Macroscopic Simulation for Urban Traffic Management, 6301 5 

KVB, Inc., Tustin, CA (USA) 
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Measurements for Water Quality or  Supply. 70546 
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Carcinogenesis Screening Using Cell Culture Assays, 35034 
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Tanker Fire Hazards, 100090 
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Develop Performance Specifications for Personal Aerosol 
Monitors, 3301 7 

Dry Geothermal Hot Rock, 106257 
Environmental and Radiological Safety Studi'es, 114001 
Environmental Research Park, 106400 
Fine Particle Studies Related to Health, 106398 
Fuel Cycle Facility Technical Review, 160135 
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Histone Metabolism Structure and Function, 106108 
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Plume Transport and Diffusion, 106272 
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Waste Transport in Soils. 160084 
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, 
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Statistical Development of Multistage Carcinogenesis Models, 
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Diesel: Physical/Chemical Characteristics. 106287 
Dose-Response for Inhaled Actinide Radionuclides. 106699 
Dose-Response Relationships for Inhaled Beta-Emitting 

Radionuclides. 106499 
Dose-Response Relationships for Inhaled Plutonium 

Radionuclides. 106698 
Effects of Chronic Exposure to lnhaled Radionuclides. 106498 
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Immune Impairment for Inhaled Radionuclides. 106704 
Industrial Low Btu Gasifier: Inhalation Toxicology, 106304 
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Social and Economic Impact Studies. 104031 

Massachusetts Inst. of Tech., Cambridge (USA). Alfred P. Sloan 
School of Management 
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Power Plants, 110019 
Structure-Fluid Interaction Due to Earthquakes, 130002 
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Massachusetts Inst. of Tech., Cambridge (USA). School of Science 
Reactive Heterocyclics--Cancer and Biomechanism, 35021 
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Improved Water Management of Coal Conversion Processes, 

100077 
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Microwave Effects on Excitable Membrane Systems, 34661 
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Metabolism of Environmental Contaminants by Fish. 34628 
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Analysis of X-Ray and Heat-Induced Mutagenesis, 35144 
Kidney Response to Fractionated Radiation. 351 16 
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Toxicity of Pure PCBs for Rhesus Monkeys. 34641 

Medical Univ. of South Carolina, Charleston (USA) 
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Mercy Hospital and Medical Center, Chicago, 1L (USA). Dept. of 
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Meteorology Research, Inc., Altadena, CA (USA) 
Transformation of Visibility-Related Pollutants in Western 
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Meteorology Research, Inc., Santa Rosa, CA (USA) 

Aircraft Measurement of Plume Dispersion and Chemistry. 72519 
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Energy Carbon Dioxide Effects Research Oceanogravhic - * 

subprogram, 106161 
Improvements to the 14-C Measurement Facility,, 106182 

Michael Reese Hospital, Chicago, IL  (USA) 
Radiation-Induced Thyroid Cancer, 35026 

Michigan Foundation for Advanced Research, Midland (USA). Dept. 
of Molecular Oncology 
Specificity in BAP Diol Epoxide Covalent Beading to DNA, 
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(FBR) Fuels, 114009 

Environmental Assessments of Fuel Cycle Facilities, 160047 
Environmental Assessments of Nonproliferation Alternatives, 

114016 
Environmental Control Assessment of Cogeneration as a District 

Heating Source. 100065 
Environmental Effects of Effluents of Uranium Enrichment 

Facilities, 106418 
Environmental Fate of Emissions from Coal Combustion Plants, 

106431 
Environmental Insults to DNA, 106127 
Environmental Mutagen Information Center, 34281 
Environmental Reference System, 106447 
Environmental Research Park Support, 106422 
Environmental Teratology Information Center (ETIC), 34107 
Environmental Transport and Effects of Coal Conversion, 106300 
Enzyme Regulation, 106407 
Evaluation of Docket Files for Terminated Licenses, 160043 
Facility for the Chemical Support of Biological and 

Environmental Studies Related to Coal Technology. 106436 
Field Site Environmental Research Related to Coal Conversion. 

106443 
Fission Neutrons and Gamma Rays, i a t e  Effects of Single and 

Fractionated Doses of. 106404 
Fission Product Release. 160099 
Fission Product Release from LWR Fuel. 160006 
Full-Scale Impact Testing for Environmental and Safety Control 

Assessments of Energy Material Shipping Container Systems. 
100062 

Fundamental Concepts for Resource Recovery. 119052 
Fundamentals of Separation Chemistry. 119053 
Fusion Tech: Aquatic Environmental Cycling: Effects of 

Activation Product Nuclides. 106415 
Gasifiers in Industry. 100047 
Gasifiers in Industry. 106245 
Gasifiers in Industry. 106158 
Gasifiers in  Industry: Pike County. 106244 
Gene Expression in Carcinogenesis. 106028 
Genetic Basis of Mutagenesis/Carcinogenesis. 106262 
Genetic Effect of Plutonium in Mice. 106441 
Growth and Regeneration. 106072 
H-Coal. 106253 
H-Coal Field Evaluation of ECT. 100046 
Heavy-Section Steel Technology Progri~ni. 160017 
High Temperature Chemistry and Thermodynamics of Structurztl 

Materials. 119023 
Human Cell Carcinogenesis: Hydrocarbons. 106208 
Impacts on Hudson River White Perch. 160001 
Intermediary Metabolism of Mutagens. 106444 
Light Water Reactor (LWR) Pressure Vessel Irradiation Progr;~ni. 

16005 1 
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Liquid and Sub-Micron Physics, 106234 
Magnetic Fusion Energy Generic Environmental Impact 

Statement; 1 19066 
Mammalian Biochemical Genetics. 106408 
Mammalian Chemical Mutagenesis. 106426 
Mammalian Cytogenetics. 106410 
Mammalian Gametogenesis. 1064 12 
Mammalian Genetics. 106409 
Mass Spectrometry R/D for Organic Analyses. 119050 
Matrix Evaluation and Control Analysis of Fuel and Fuel 

Additives. 72587 
Matrix Evaluation and Control Analysis of Fuel and Fuel 

Additive Samples. 7251 1 
Mechanical Impacts of Impingement. 106421 
Mechanisms of Damage and Repair. 106024 
Mechanisms of Radiation Lethality. 106065 
Mechanisms of Teratology-B. 106445 
Metabolism of Aromatic Aminn Acids. 106026 
Metabolism of Mutagens. 106423 
Meteorological Effects of Thermal Energy Release, 114021 
Methods in Dosimetry. 160162 
Microbial Mutagenesis and Cell Division. 106123 
Model Evaluation of Breeder Reactor Radioactivity Releases. 

114017 
Molecular Aspects of Radiation Genetics. 106320 
Molecular Genetics. 106 130 ~ ~ 

Monitoring for Compliance with Decommissioning Criteria. 
160177 

Multidetector Spectrographic Systems. 106428 
Mutagenic Potential of Diesel Exhaust. 72056 
National Environmental Assessments, 104022 
NESS EIS/Environmental Assessment. 104047 
Nevada Applied Ecology Information Center: a Prototype, 

1 1  1010 
NRC Measured Data Repository (MDR). 160049 
Nuclear Criticality Safety Methods: Solid Angle and Surface 

Density. 160179 
Nucleic Acid Biochemistry of Cells. 106439 
Nucleic Acids in Pathogenesis. 106022 
Off-Gas Processing: Krypton Recovery. 114025 
Pathogenic Organisms in Closed Cycle Cooling Systems. 160163 
Photophysics of Macromolecules. 106126 
Physical and Chemical Characterization of Plutonium in Existing 

Contaminated Soils and Sediments. 106433 
Physics of Solids and Macromolecules. 106235 
Plutonium--Soil Association: a Summary. 1 1  1009 
Policy Studies: Wastes. 104006 
Pollutant Damage to Cardiovascular Function. 106434 
Power Plant Reject Heat Utilization. 114022 
Programming and Computer Assistance: Cask Analysis and 

Review. 160044 
Protein Chemistry. 106075 
Protein Synthesis: Aberrant Control. 106125 
PWR Blowdown Heat Transfer Separate Effects Program. 16001 1 
PWR 3-D Program: Advanced Instrumentation for Reflood 

Studies Program. 160050 
Quality Control in Organic Aerosol Analysis, 73546 
Radiation Chemistry and Photochemistry. 119035 
Radiation Exposures from Products Containing Radioactive 

Materials. 160172 
Radiation Immunology. 106413 
Radionuclide Sources in the Coastal Zone. 106440 
Rapid ~ s s a y s  for Carcinogenic By-Products. 106748 
Refinery Office of Policy Environmental Impacts. 115001 
Regional Assessment Activities and Ecological Effects. 104009 
Regulation of Hematopoiesis. 106071 
Regulation of Membrane Tratlsport Systen~s. 106027 
Regulatory Differences Between Thorium and Current Uranium 

Fuel Cycles. 160138 
Resonance Ionization Spectroscopy. 106429 
Safeguards Analysis for Byproduct Materials and Small Quantities 

of Special Nuclear Materials (SNM). 160053 
Safety Review of Nuclear Facilities. 160045 
Screening of Coal/Shale Conversion. 100042 
Social State Radioimmunoassay in Cocarcinogenesis. 106328 
SPRO Accident Investigation Support. 100035 
Standardized Analysis of Fuel Shipping Containers. 160161 
Structure of Coal. 1 19024 

Studies on Mutation Induction in Haemophilis, 106129 
Studies on Tumor Cell Immunology, 106025 
Synthetic Fuels Data Management for the UMD Gasifier, 106246 
99-Tc in the Environment, 106281 
Technology Assessments and EDP's, 104027 
Theoretical and Applied Cryobiology, 106023 
Thermal Effects Studies, 106417 
Threadfin Shad Impingement: Population Response, 160020 , 
Transport, Fate and Effects of Energy Technology Effluents, 

106416 
Tritium Oxidation and Exchange, 106448 
Tritium Permeation in Steam Generator Material, 119065 
Ultrasensitive Pollutant Analysis, 106437 
Unified Transport Assessment, 160083 
Use of Selected Teratogenic Test Systems to Identify Hazardous 

Agents Associated with Nonnuclear Energy Technology. 
106749 

Waste Stream Processing Studies, 119051 
X-Rav Diffraction. 106074 
~ e a s ; ~ u t a ~ e n e s i s [  106122 

Oak Ridge Y-12 Plant, TN (USA) 
Oil--Machine Coolant Disposal, Ill002 
Waste Liquid Disposal, 1 1  1001 
Waste Oil Disposal. 1 1 1000 

Ocean Electronics Applications, Key Biscayne, FL (USA) 
Underwater Acoustic Telemetry, 53025 

Oceanic Society, Stamford, CT (USA) 
Endangered Shortnose Sturgeons of the Hudson River: Their Life 

History and Vulnerability to the Activities of Man, 120002 
Office of Naval Research, Arlington, VA (USA) 

Sediment Trap Intercomparison Experiment in the Panama Basin, 
106003 

Office of Technology Assessment (U.S. Congress), Washington, DC 
Energy from Biological Processes. 180000 
Solar Power Satellite Policy Issues. 180001 

Ohio Agricultural Research and Development Center. Columbus 
(USA) 
Energy Policy, Biomass, and Agriculture: an Economic Analysis. 

98 . 
Use of Sludges and Top Soil in Reclamation Coal Strip-Mine 

Spoils. 94 
Ohio Agricultural Research and Development Center, Wooster (USA) 

Hvdrology and Water Quality of Watersheds Subjected to Surface 
Mining. 95 

No-Tillage Grain Crop Production on Land Reclaimed Following 
Strip Mining. 96 

Reclamation and Management of Strip-Mined Land in Ohio. 97 
Use of Sewage Sludge to Improve Growth on Acidic Ohio Strip- 

Mlne Spoils: Boron Toxicity Problem. 93 
Ohio State Univ., Columbus (USA). Dept. of Chemistry 

Kinetic Study of Simulated Atmospheres Containing Common 
Sulfur. Nitrogen. and Carbon-Compound Pollutants. 72535 

Kinetic Study of Simulated SO?. NOS. Rh-polluted Atmospheres. 
735 15 

Ohio State Univ.. Columbus (USA). Dept. of Civil Engineering 
Mechanism of Soil Erosion by Surface Runoff. 56036 

Ohio State Univ., Columbus (USA). Dept. of Mechanical Engineering 
Natural Convection in Molten Pools. 160005 

Ohio State Univ.. Columbus (USA). Dept. of Rlicrobiology 
Demonstration Program to Sho\v Ohio Landowners and 

Municipalities ~ ~ ' c e ~ t a b l e  Systems for Applying Sludge on 
Land. 72027 

ltlhibitioti of Microbiological Acid Production in Coal Mine 
Refuse and Strip Mine Spoils. 56037 

Ohio State Univ.. Columbus (USA). Dept. of Pharmacology 
Comparative Metabolism Study of PAH Analogues. 351 I2 

Ohio State Univ., Columbus (USA). Dept. of Radiology 
Development o fa  Tissue-Selective 111 Vivo Bioassay for 

Environmental Agetits Producing DNA Damage. 72034 
Ohio State Univ., Columbus (USA). Office of hledical Affairs 

Carcinogenic. Mutagenic. and Cytotoxic Mechanism (DMBA). 
35024 

Ohio State Univ.. Columbus (USA). School of >lath and Physical 
Sciences 
Unsaturated Polyolefins and Hydrocarbotl Carcinogenesis. 35010 

Ohio Univ., Athens (USA). Dept. of Chemistry 
ltlteraction of Antioxidants \\.ith Betizopyrelle atid Derivntives. 

35125 
Ohio Univ., Athens (USA). Dept. of Zoology and >licrobiology 

Acid Mine Pollution: Effects on Survivnl. Reproduction and 
Aging of Streani Bottom Microinvertehrates. 56035 
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Oklahoma State Univ., Stillwater (USA) 
Competition for Rural Resources, 86 . 
Organic Indicators of Groundwater Pollution, 75515 

Oklahoma State Univ., Stillwater (USA). Dept. of Agricultural 
Economics . 
Economic Impacts of Coal Mining in Eastern Oklahoma, 99 
Impact of Variations in Availability and Cost of Energy Inputs on 

Water Use in the Oklahoma Panhandle. 56039 
Oklahoma State Univ., Stillwater (USA). Dept. of Agricultural 

Engineering 
Investigation of Factors Affecting Energy for Irrigation Pumping, 

56038 
Oklahoma State Univ., Stillwater (USA). Dept. of Chemistry 

Polynuclear Aromatic Compounds: Synthesis and Purification. 
-1-.CCL 
I L J J J  

Oklahoma State Univ., Stillwater (USA). Dept. of Microbiology 
Biodegradation of Compounds Used in the Recovery of 

Secondary Oil, 113014 
Biodegradation of Compounds Used in the Recovery of 

Secondary Oil, 1 13018 
Oklahoma State Univ., Stillwater (USA). Reservoir Research Center 

Characterization and Treatment of Aqueous Wastes from 
Petroleum Refinery Fluid Catalytic, 75516 

Effectiveness and Cost of Activated Carbon Adsorption of Toxic 
Compounds from Petroleurrt Refinery Waste Waters, 75505 

Oklahoma Univ., Norman (USA). Dept. of Chemistry 
Diol Epoxide and Other Derivatives of PAH and AZA-PAH, 

35080 
Old Dominion Univ., Norfolk, VA (USA). Dept. of Oceanography 

Fate of Chlorine in Seawater, 106573 
Old Dominion Univ., Norfolk, VA (USA). Dept. of Physics and 

Geophysical Sciences 
Sulfur dioxide Pollution: Review and Assessment of Future 

Measurement Needs from Airborne Lidar, 74528 
Old West Regional Commission, Billings, M T  (USA) 

Socioeconomic Assessment of the East Gillette and North 
Antelop Mines, 53048 

Oregon Graduate Center, Beaverton (USA) 
Continuous Monitoring of Particulate Sulfur Compounds by 

Flame Photometry, 73533 
Oregon Graduate Center for Study and Research, Beaverton (USA) 

Continuous Monitoring of Partict-!ate Sulfur Comvounds bv - 
Flame. 72557 

Oregon State Univ., Corvallis (USA) 
~ n a l ~ s i s  of Air Quality and Meteorological Baseline Data from 

Federally Leased Oil Shale Tracts in Colorado and Utah, 
106682 

Biogeochemical Studies of Technetium in Marine and Estuarine 
Ecosystems. 106280 

Environmental Contaminants: Effect on Tumor Immunity, 34830 
Thermal Regulation of Functional Groups in Running Water 

Ecosystems, 106276 
Oregon State Univ., Corvallis (USA). Climate Research Inst. 

On the Dynamics of Climate, 105159 
Oregon State Univ., Corvallis (USA). Dept. of Agricultural 

Engineering 
Minimizing Total Energy Requirements of Irrigation Water 

Management Systems, 56075 
Oregon State Univ., Corvallis (USA). Dept. of Atmospheric Science 

Laboratory Investigations of Diffusion and Fumigation into the 
Mixed Laver. 73557 

precipitation Scavenging Studies. 106603 
Oregon State Univ., Corvallis (USA). Dept. of Fisheries and Wildlife 

~Tfec ts  of Petroleum Hydrocarbons on Marine Organisms. 100 
Study of Wild Spring Chinook in the John Day and Deschutes 

Rivers. 11601 I 
Oregon State Univ., Corvallis (USA). Dept. of Forest Products 

~ n e r ~ ~  Conservation in Drying Lumber and Veneer, 101 
Oregon State Univ., Corvallis (USA). Dept. of General Science 

Assessment of the Impact of Increased Solar Ultraviolet Radiation 
upon Primary Producers, 79008 

Compounds Produced from Petroleum Utilization on Selected 
Marine Invertebrates, 77561 

Utilization of Mollusks for Monitoring. Surveillance, and 
Assessine the Public Health Sienificance of Polvcvclic - - .  
~ r o m a t i c s .  77562 

Oregon State Univ.. Corvallis (USA). School of Oceanography 
calcium Carbonate and Organic Carbon in the oceans. -130006 
C T D  (Clorinity, Temperature, Density) System for West Coast 

D O E  Contractors, 106604 
Cycling of Transuranic Radionuclides in the Columbia River. 

10660 1 

Mesoscale Studies of Flow Regimes and Fluxes of Particulate 
Matter in Coastal Waters, 106602 

Oregon State Univ., Corvallis (USA). Water Resources Research 
Inst. 
Efficiency Performance Criteria for Irrigation Systems. 56040 

Oregon State Univ., Newport (USA). Marine Science Center 
Monitoring the Movements of Whales in and Adjacent to OCS 

Lease Areas. 54034 
Oregon Univ., Eugene (USA). Dept. of Biology 

Nature of Radiation Induced Genetic Damage, 34821 
Osborn Labs. of Marine Sciences, Brooklyn, NY (USA) 

Susceptibility of Genetically Defined Stock of Fish to Chemical 
Carcinogens, 775 17 

Pacific Consultants, Washington, DC (USA) 
Damage Function Assessment Utilizing Monte Carlo Tcchniques, 

54082 
Pacific Gas and Electric Co., San Ramon, CA (USA). Dept. of 

Engineering Research 
Demonstration on EIC's Copper Sulfate Process for Removal of 

Hydrogen Sulfide and Other Trace Contaminants from 
Geothermal Steam of Turbine In-Let Temperatures and 
Pressures, 1 16020 

Paris-6 Univ., 75 (France). Lab. de Physique des Aerosols 
Simultaneous Comparison of the Electrical Aerosol Analyzer and 

the Diffusion Battery for Atmospheric ~ e r b s o l ,  73518 
Peat, Marwick, Mitchell and Co., Anchorage, AK (USA) 

Transportation System Impacts: Bering Norton Sale 57. 54101 
Peat, Marwick, Mitchell and Co., Washington, DC (USA) 

Evaluation of the Dallas Freeway Corridor System, 63005 
]MIS Evaluation Plan, 63004 
Integrated Motorist Information System: Evaluation Plan, 63000 

PEDCO-Environmental, Inc., Cincinnati, O H  (USA) 
Air Pollution Control Technology Development for Waste-As- 

Fuel Processes. 7 1075 
Analytical Services for Leachate, Gas and Solid Waste, 71500 
Assessment and Emission Characterization of Major Fossil Fuel 

Power Plants in the Ohio River Valley, 73601 
Cost Estimates for Primaryy Copper Smelter Weak SO2 Stream 

Control, 71020 
Dioxin Work Program Preparation and Implementation, 71033 
Emission Factors and Control Technology for Fugitive Dust from 

Mining Sources. 71039 
Engineering Assessment of Synthetic Processes in the 

Pharmaceutical Industry. 71006 
Impacts of RCRA on Disposal of Hazardous and Non-Hazardous 

Wastes from Mining. 71 107 
Industrial Hygiene Study of Solar Energy Component 

Manufacture. 33004 
Survey of Management Practices for Mining Solid Waste 

Management. 71 108 
Task Order to Support Stationary Source Particulate Emissions 

Characterization. 73590 
Pennsylvania Dept. of Natural Resources, Harrisburg (USA) 

Handling Toxic Strip Mine Spoils to Prevent Acid Mine 
Drainage. 7 1093 

Pennsylvania State Univ., University Park (USA) 
Air Pollution Effects on Food Quality. 106547 
Demonstrate/Evaluate Reclamation, Stabilization and Erosion 

Control of Strip-Mined Land for Agricultural Use with 
Municipal Sewage. 7 1526 

Developmetit of an Approach for Monitoring the Plant 
Availability of Transuranics in the Nevada Test Site Soils. 
1 1  1012 

Impact of Strip-Mining and Reclamation on the Quality and 
Quantity of Water in Mined Areas. 141 

Minimization of Groutid\\rater Contamination in Surfitce Mine 
Backfills. 51074 

Psychological Respotlses of Miners to Emergency. 51017 
Theoretical Itivestigi~tioti of Seismic Waves Generated it1 Coal 

Mines. 51018 
Pennsylvania State Univ., University Park (USA). Coll. of Science 

Rci~ctiott of C;~rcitiogens and Cell Extracts \\.ith RF-DNA. 35063 
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Pennsylvania State Univ., University Park (USA). Dept. of 
Agricultural Engineering 
Biogas Production from Anaerobic Digestion of Animal Manure, 

109 
Energy Recovery from Dairy Systems, 108 

Pennsylvania State Univ.. University Park (USA). Dept. of 
Agriculture 
Methane Gas Production from Farm Waste, 103 
Reclamation of Strip-Mined Spoils Using Containerized Seedlings, 

104 
Pennsylvania State Univ., University Park (USA). Dept. of Biology 

Zoogeography and Ecology of Fishes in Pennsylvania, 106 
Pennsylvania State Univ., University Park (USA). Dept. of 

Chemistry 
Chemical Ionization Mass Spectrometry of Organics and 

Organometallic Compounds, 72561 
Pennsylvania State Univ., University Park (USA). Dept. of Forest 

Products 
Identification and Amelioration of Adverse Conditions Limiting 

Recla~ltatiot~ of Coal-Milled Lands, 102 
Pennsylvania State Univ., University Park (USA). Dept. of Forest 

Resources 
Influence of Sulfur Dioxide on Forest Ecosystems of the 

Northeastern United States, 11 1 
Interaction of Hardwood Tree Seedlings and Herbaceous Cover 

on Surface-Mined Land. 107 
Mineral Stress Adaptation of Natural Regeneration on Acid Mine 

Spoils. l I0 
Selection of Aluminum-Tolerant Trees for Revegetating Acid 

Mine Spoils, I05 
Pennsylvania State Univ., University Park (USA). Dept. of Industrial 

Management Systems Engineering 
Cupola Furnace Modification. 110000 

Pennsylvania State Univ.. University Park (USA). Dept. of 
Mechanical Engineering 
Simplified Sampling Systems, 72558 

Pennsylvania State Univ., University Park (USA). Dept. of 
Meteorology 
Boundary Layer Model Impro\~ement and Validation, 72524 
Boundary Layer Model Improvement and Validation, 73561 
Development and Testing of Meteorological Models Suitable for 

Air Quality Studies. 72518 
Meteorological Analysis fcr thy Application of RAPS AQSMS, 

72529 
Studies of.the Environmental Imnact of Evaoorative Cooline " 

Tower Plumes. 106539 
Pennsylvania State Univ.. University Park (USA). Dept. of Plant 

Patilology 
Likelihood Estimations of Vegetative Alteration Near Known or  

Proposed Sources of Air Pollution, 106548 
Pennsylvania Transportation Inst., University Park (USA) 

Pavement Surface Texture: Significance and Measurement, 63043 
Pennsylvania Univ., Philadelphia (USA) 

Economic Impacts of Energy Development and Use on 
Agriculture and Natural Resources. 80 

Nucleic Acids and Protein Svnthesizine Mechanisms of " 
Mitochondria, 106286 

Pennsylvania Univ., Philadelphia (USA). Dept. of Radiation Therapy 
Photo-Induced Cell Killing. Mutation. and DNA Repair. 351 17 

Pennsylvania Univ., Philadelphia (USA). Hospital 
Development of New Fluorescent Markers for Chromosome 

Study. 106145 
Permutit Co., Inc., Monmouth Junction, N J  (USA). Research and 

Development Center 
Sidestream Treatment of High Silica Cooling Water and Reverse 

Osmosis Desalination for Reuse in Geothermal Power 
Generation. 56072 

Philadelphia City Air Management Services. PA (USA) 
Philadelphia lnhalable Particulate Study. 72593 

Philadelphia City Dept. of Health, PA (USA) 
Philadelphia lnhalable Particulate Study. 72593 

Philadelphia Water Dept., PA (USA) 
Removal of Trace Organic Compounds by Biologically Activated 

Carbon. 71538 
Pittsburgh Univ., PA (USA) 

Enzyme-Mediated Generation of Halogenated Pollutants. 34644 
Progressive Collapse of Transmission Line Structures Due to 

Dynamic Loads. 79: 130038 
Pittsburgh Univ., PA (USA). Dept. of Chemistry 

Ion Chromatographic Analysis of Aromatic Amines. 73603 
Pittsburgh Univ., PA (USA). Dept. of Industrial Environmental 

Health Sciences 
Ion Chromatography of Aromatic Amines. 73531 

Pittsburgh Univ., PA (USA). Graduate School of Public Health 
Respiratory Anaphylaxis to Industrial Chemicals, 34819 

Pittsburgh Univ., PA (USA). School of Medicine 
Rapid Testing In Vivo of  Chemicals for Carcinogenicity, 72023 

Pittsburgh Univ., PA (USA). School of Pharmacy 
Comparative Metabolism Study of PAH Analogues. 35133 

Point Reyes Bird Observatory, Bolinas, CA (USA) 
Impact Assessment of Oil Spills on Marine and Estuarial Bird 

Populations, 106273 
Policy Analysts Ltd., Anchorage, AK (USA) 

Local Socioeconomic Systems Impacts: Bering Norton Sale 57, 
54098 

Socioeconomic Impacts on Anchorage: Bering Norton Sale 57, 
54099 

Polymetrics, Inc., Santa Clara, CA (USA) 
Field Evaluation of an Energy Recovery Device to be Used with 

Reverse Osmosis Equipment. 56065 
Polytechnic Inst. of New York, Brooklyn (USA) 

Solar Hot Water Initiative Program, 40010 
Technical Evaluation of Solar Hot Water lnitative System, 40009 

Portland State Univ., O R  (USA). Dept. of Chemistry 
Investigation of the Reactions of Aromatic Hydrocarbons in 

Photochemical Air Pollution, 72533 
President's Commission on Coal. Washington, DC (USA) 

D O E  Funding for President's Commission on Coal Industry, 
106270 

Princeton Univ., N J  (USA) 
Migration of Petroleum Products Accidentally Introduced into 

the Subsurface Through Spills, 106255 
Princeton Univ., NJ (USA). Center for Energy and Environmental 

Studies 
Some Long-Term Consequences of Hypothetical Major Releases 

of Radioactivity to the Atmosphere from Three Mile Island, 
170000 

Princeton Univ., N J  (USA). Dept. of Chemical Engineering 
Microbial Conversion of Deleterious Molecules: Kinetic Models 

for Aquatic Environments, 75041 
Princeton Univ., N J  (USA). Dept. of Physics 

Development and Applications of Photosensitive Systems to 
Biological Studies, 106209 

Princeton Univ., N J  (USA). Plasma Physics Lab. 
Tokamak Fusion Test Reactor (TFTR), 119061 

Public Service Electric and Gas Co., Newark, N J  (USA) 
Utilization of Waste Heat in Aquaculture. 130036 

Puerto Rico Univ., Mayaguez 
Decommissioning of Center for Energy and Environmental 

Research (CEER), Mayaguez Facility, 114044 
Puerto Rico Univ., Mayaguez. Dept. of Nuclear Engineering . 

Packed-Bed Reactors for Concentrated Waste Treatment and 
Energy Prod~~ct ion .  56041 

Puerto Rico Univ., Rio Piedras. Inst. of Tropical Forestry 
Models of Carbon Flow in Tropical Ecosystems with Emphasis 

on Their Role in the Global Carbon Cycle. 106299 
Puerto Rico Univ., San Juan. Center for Energy and Environment 

Research 
Marine Pollution Studies, 106569 
Marine Research Boat Operation. 106574 
Terrestrial Ecology Project, 106570 

Purdue Univ.. Lafayette. IN (USA) 
Heating and Cooling a Swine Farrowing House with Solar 

Energy. 150 
Synchronous Fluorescence/Matrix Isolation Method for Trace 

Organic Analysis. 106232 
Purdue Univ.. Lafayette, IN (USA). Automotive Transportation 

Center 
Purdue Automotive Research. 60001 

Purdue Univ., Lafayette. IN (USA). Dept. of Agronomy 
Characteristics of Mine Land Overburden Due to Short Term 

Weathering. 30 
Purdue Univ., Lafayette. IN (USA). Dept. of Biological Sciences 

Repair and Mufagenesis of DNA. 35079 
Purdue Univ., Lafayette, IN (USA). Dept. of Forestry and Natural 

Resources 
Physical and Chelilici~l Criteria for Assessing Plnnt Gro\vth 

Potetiti;ll of Mine Land Overburden. 31 
Purdue Univ., Lafayette, IN (USA). Dept. of hlechanical Engineering 

Solar R;~diiltio~l Transfer in Water Bodies Relevant to 
Envi ronn~e~~ta l  and Energy Applications. 56017 

Purdue Univ., Lafayette. IN (USA). School of Pharmacy and 
Pharmacology 
Effects o f  Halogeni~ted Aroni;~tic Hpdroci~rbons o t ~  the 

Metabolism of F o r e i g ~ ~  Organic Compou~~ds .  72005 



RADIAN CORP., AUSTIN, TX (USA) 

Radian Corp., Austin, TX (USA) 
Air Sampling at the Coal Gasification Plant in Region Kosovo. 

Yugoslavia, 73545 
Assessment of Environmental Emissions from Oil Refining, 73000 
Chemical Repository for Mutagenicity Screening, 341 14 
Collection and Analysis of Data on Organic Chemicals Industry. 

71030 
Comprehensive Assessment of Organics in Drinking ~ a t i r ,  75028 
Demonstration of Fugitive Emissions Control for Secondary Lead 

Smelter. 71018 
Energy Use and Pollution for Classes of Similar Energy 

Technologies. 7 1 104 
Investigation of a Technique to Identify Sources of Nitrate in 

Ground Water. 75514 
Repository Services for Priority Pollutants. Toxic Pollutants. and 

Chromatography Supplies. 70519 
Studies and Analysis of Tosic and Solid Waste Issues for Use in 

Assessing and Implementing DOE'S Environmental Mission. 
104063 

Study of Secondary Formation Products in a Power Plant 
Scrubber Plume. 73597 

Radiation Research Associates, Inc., Fort Worth, TX (USA) 
Extension of SKYSHINE-11. 160100 

RAND Corp.. Santa Monica, CA (USA) 
Study of the ~ t m o s ~ h e r i c  Effects That Might Be Caused by 

Waste Heat Rejection from Large Electrical Power Generating 
Facilities. 106633 

Rand Corp.. Santa Monica, CA (USA). Economics Dept. 
Tosic Substances Response Data Statistical Procedures, 34675 

Raytheon Co., Portsmouth, RI (USA) 
Development of Dynamic Two-Layer Model for Stratified 

Estuaries. 75003 
Raytheon Co., Sudbury, MA (USA) 

Construct Mobile Laser-Doppler Velocimeter System, 72549 
Rensselaer Polytechnic Inst.. Troy, NY (USA). Center for Ecological 

Modeling 
Modeling f ransport and Behavior of Pesticides and Other Toxic 

Organic Materials in  Aquatic E~:vironments, 75023 
Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Chemistry 

Nitric Oxide from Flames: The Role of Manganese and Sulfur 
Compounds. 130039 

Rensselaer Polytechnic Inst.. Troy, NY (USA). Dept. of Geology 
Aquatic Ecosystem Modeling Package for Minicomputers, 75007 

Research Corp. of New England, Wethersfield, C T  (USA) 
Improved Characterization of Human Exposures to Air 

Pollutants. 72509 
Research-Cottrell, Inc., Bound Brook, NJ (USA) 

Removal of NOx and SO2 from Flue Gas Through Electron 
Beam Irradiation. 100100 

Research Inst. on Environmental Development. Wroclaw (Poland) 
Optimization of Animal Wastes Treatment with Reference to 

Biotreatment. Recovery of Gas. Proteins and Agricultural 
Utilization of Effluents. 7551 1 

Research Triangle Inst., Research Triangle Park. NC (USA) 
Comparative Evaluation of G U M S  Data Analysis Processing. 

72563 
Conduct Seminar/Workshop on Persistent Elevated Pollution 

Episodes. 72523 
Develop Master Analytical Scheme for Trice Organics in Water. 

75014 
Develop Master Analytical Scheme for Trace Organics i n  Water. 

75016 
Provide GC/MS Support for In-House Source Program. 72551 
Techniques for Handling Emulsions and Solvent Concentrations 

in Priority Pollutant Analyses. 7051 1 
UHO Collaboratine Center on Environmentill Pollution Control. - 

72585 
Research Trianele Inst.. Research Trianele Park. NC (USA). 

~nvironmental Measurements Dept. 
Oualitv Assurance for E~ivironmental Pollutant Monitori~ie. I. 

72505 
u 

Research Triangle Inst., Research Triangle Park, NC (USA). 
Geosciences Dent. 
Optimum Air Pollution Sampling Network Selection in Urban 

Areas: Test and Evaluation. 74565 

Resource Engineering and Development, Inc., Salt Lake City, UT. 
(USA) . . 

Analysis of Ground Water Criteria and Recent Restoration 
Attempts After In Situ Uranium Leaching, 51062 

Resource Management Associates, Lafayette, CA (USA) 
Review of the 1978 Version of the LMS Real-Time Life Cycle 

Model, l2000l 
Resources Conservation Co., Seattle, WA (USA) 

Study of Seed Reprocessing Systems for Open Cycle Coal-Fired 
MHD. 1 13025 

Resources for the Future, Inc., Washington, DC (USA) 
Economic and Environmental Policy Analysis of Hazardous 

Materials Associated with Energy Development Programs, 
10406 1 

Methods Development for Assessing Economic Benefits of Water 
Pollution Control, 79000 

Rexnord, Inc., Milwaukee, WI (USA) 
Recirculation of Exhaust Air Pilot Study, 33029 

Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV (USA) 
Geologic Program at Nevada Test Site, 11 1005 
Nuclear Rocket Development Station (Area 25): Survey and 

Cleanup. 114052 
Radiation Exposure of Transportation Worker Handling Large 

Numbers of Radioactive Material Packages, 160131 
Radionuclide Migration Study. 11 1004 
REECo Support to the Nevada Applied Ecology Group 

(NAEG), l I1020 
Seismic Effects. 1 1  1013 
Unsaturated Zone Hydrology, l li006 

Rhode Island Analytical Lab.. Inc., Warwick (USA) 
Pilot Scale On-Site Evaluation of Activated Carbon for Rapid 

Oxidation of Ferrous Iron in Acid Mine Water, 51061 
Rhode Island Univ., Kingston (USA). Dept. of Food Science and 

Technology 
Study of the Conversion of Agricultural Wastes to Liquid Fuels. 

112 
Rhode Island Univ., Kingston (USA). Graduate School of 

Oceanography 
Chemical Studies Directed Towards Ecological Damage 

Assessment of Petroleum Discharges into the Marine 
Environment. 77000 

Fatty Acid Ecology of Plankton Communities. 106684 
Marine Mammal Inventory, 54002 
Sea-Air Transport, 13001 1 

Rhode Island Univ.. Kingston (USA). Water Resources Center 
Methodology for Assessing the Regional Interrelationships of 

Water Resource. Energy Supply and Economic Development. 
56070 

Ricardo and Co. Engineers (1927) Ltd., Shoreham-by-Sea (UK) 
Investigation of Compression Ignition Power Plant Parametric 

Trade-offs. 65003 
Riegel Textile Corp., Ware Shoals, SC (USA) 

Cogeneration ilt Riegel Testile Corporation at Ware Shoals. SC. 
1 10005 

Rio Blanco Oil Shale Co., Denver, CO (USA) 
Developing a Slurry Fill for Modified In-Situ Oil Shale Mining. 

51063 
Rochester Univ.. NY (USA) 

Analysis of Cytochrome Mutants. 106059 
Biochemical Genetics of Yeast. 106058 
sioinorganic Chemistry. 106082 
Delayed Effects of Radiation. 106719 
DNA Metabolism of T-4 Phage. 106060 
Dynamics of Bone Mineralization. 106062 
Effects of Methylmercury on Fetul Brain. 34645 
EPR Studies of Membrane Structure, 106076 
Hormones and Bone Metabolism. 106326 
Human Studies of E~ivironrnental Pollutants. 106327 
Human Studies of Environmental Pollutilnts. 106317 
Ilitestinal Epithelial Transport of Metals. 106077 
Ionizing Radiation on Cultured Cells. 106010 
Metilllothioliei~~ i n  Metaholisrn i~nd Tosicitp of Cadmium. 31808 
Organic Fluoride Tosicology. 106722 
Paramagnetic Probe of Membranes. 106081 
Pulrnoliary Biochemistry. 106061 
Rndiiition Chemistry of DNA. 106063 
Radii~tion Mut;~gc~~esis illid Yei~st. 106039 
Radionuclidc Energy and Di~mage. 106720 
Red Cell Cytoskrlcto~~. 106080 
Red Ccll Membrane Tosicology. 106718 , 
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Regulatory Mechanisms of DNA Synthesis, 106054 
Repair and Mutagenesis in Yeast, 106053 
Toxic Pollutants and Membrane Ion Transport, 106721 
Transport of Toxic Elements, 106743 
X-Ray Analysis of DNA-Drug Interactions, 106055 

Rochester Ilniv.. NY (USA). Dept. of Medicine 
Cellular Radiobiology (Human. Hamsters), 35046 

Rochester Univ., NY (USA). Dept. of Radiation Biology and 
Biophysics 
Biochemical Genetics of Yeast, 106083 
Effects of Microwaves on Uroendocrine Functions, 34681 
Size/Chemical Measurements,of Atmospheric Particles, 34630 

Rochester Univ., NY (USA). Dept. of Radiation Oncology 
Cellular Radiobiology (Human, Hamsters), 35046 

Rochester Univ.. NY (USA). Dept. of Surgery 
Cellular Radiobiology (Human, Hamsters), 35046 

Rochester Univ., NY (USA). School of Medicine and Dentistry 
Human Radiation Carcinogenesis Study, 35066 
Risk Assessment for Radioinduced Mammary Neoplasms. 35123 
Study of UF6/UOZFZin Experimental Animals. 160130 

Rockefeller Univ., New York (USA) 
Lead and PCB's: Pharmacologic and Toxicologic Studies, 34625 

Rockefeller Univ.. New York (USA). Biochemical Cytology Lab. 
Marine Protozoan Microsomal Activation of Oil Pollutants to 

Mutagens. 77563 
Rockwell International Corp.. Canoga Park, CA (USA). Energy 

Systems Croup 
Decommissioning of Sodium Reactor Experiment ~acilities, 

1 14042 
DOE Decommissioning Planning System, 114050 

Rockwell International Corp., Canoga Park, CA (USA). Rocketdyne 
Div. 
Detection of Insoluble Hazardous Materials on River Bottoms, 

71021 
Evaluation of the Stability Characteristics of Oily Water 

Emulsions, 7 1071 
Restoring S~ill-Damaged Areas: Technique and Identification, - .  - 

71022 
Rockwell International Corp., ~ e ' w b u r ~  Park, CA (USA). Air 

Monitoring Center 
Los Angeles lnhalable Particulate Pilot Study, 72591 

Rockwell International Corp., Thousand Oaks, CA (USA) 
Quality Assurance in Support of Energy-Related Monitoring 

Activities in the Western USA, 72504 
Rockwell International Corp., Thousand Oaks, CA (USA). Air 

Monitoring Center 
Los Angeles Catalyst Study (LACS), 72581 

Rockwell 1111ernaliun~l Curp., Thuusrnd Oaks. CA (USA). Sclence 
Center 
Sulfur Dioxide and Sulfates Materials Damage Study. 72545 

Rogers and Golden, Philadelphia, PA (USA) 
Outer Continental Shelf Oil and Gas Information Program, 53043 

Roswell Park Memorial Inst., Buffalo, NY (USA) 
Biochemical Studies on DMBA Induced Mammary Cancers. 

35100 
Biological and Chemical Studies of New DMBA Compounds. 

35076 
Enzymatic Studies of Radiation Damage, 106132 
Mechanisms of Carcinogenesis in Cell Cultures. 35018 

Roswell Park Memorial Inst., Buffalo, NY (USA). Deyt. uf 
Biophysics 
Transfer Mechanisms in Irradiated Biological Systems, 35130 

Roswell Park Memorial Inst., Buffalo, NY (USA). Dept. of 
Experimental Therapeutics 
Conjugations and Carcinogen Metabolism, 351 13 

Rutgers--the State Univ., New.Brunswick, NJ (USA) 
Metabolism and Biochemical Actions of Cadmium. 34610 
Oil and the Oyster Industry in the Delaware Estuary. 67 

Rutgers--the State Univ., New Brunswick. NJ (USA). Dept. of 
Animal Science 
Toxicological and Physiological Effects of Heavy Metals and 

Selected Air Pollutants on Animals. 66 
Rutgers--the State Univ., New Biunswick, NJ (USA). Dept. of 

Biochemistry and Microbiology 
Enzymatic Degradation of Polymers Produced by Plant and 

Fungal Cells. 65 
Interactions of Chemical ~ollutant's and Microorganisms in the 

New Jersey Coastal Environment. 64 
Rutgers--the State Univ.. New Brlinswick, NJ (USA). Dept. of 

Chemical and Biochemical Engineering 
Oil Slick Dispersal Mechanics, 71072 

Rutgers--the State Univ., New Brunswick, NJ  (USA). Dept. of 
Chemistry 
Carcinogenesis by Hydrocarbons: a Molecular Approach, 35139 

Rutgem-the State Univ., New Brunswick, NJ  (USA). Dept. of 
Environmental Sciences 
Evaluation and Development of Temperature Control Strategies 

to Minimize Organic Matter Degradation in Static Pile Sewage 
Sludge Composting, 71545 

Investigation into Hazardous Phenolic Compounds from 
Petroleum Source and Urban Runoff, 56028 

Rutgers--the State Univ., New Brunswick, NJ (USA). Dept. of Plant 
Pathology 
PAN Concentration in Ambient Air in New Jersey, 72537 

Rutgers--the State Univ., New Brunswick, NJ (USA). Dept. of 
Radiology and Radiation Biology 
Photochemical and Atmospheric Reactions of Halocarbon and 

Oxide of Sulfur and Nitrogen, 68 

Saint Jude Children's Hospital, Memphis, TN (USA) 
Enzymes and Reactions for Repair of DNA in Human Cells, 

35054 
Saint Louis Univ., M O  (USA). Dept. of Biology 

Prolonged Exposure to Four Levels of Air Pollutants, 34805 
Saint Margaret's Hospital for Women, Dorchester, MA (USA) 

Air Pollutants Interaction with Chronic Respiratory Disease, 
34967 

Saint Vincent's Hospital and Medical Center of New York (USA). 
Dept. of Radiation Therapy 
X-Ray Dose Rate Effects on Cell Kinetics, 351 19 

Sandia Labs., Albuquerque, NM (USA) 
Defense Radioactive Waste Management R and D, 114013 
Effect of Liquid Pathways in Consequence Calculations, 160120 
Environmental and Fire Hazards of Materials Used in Solar 

Heating and Cooling Systems, 100073 
Generic Environmental Assessment on Transportation of 

Radioactive Material Near and Through a Largeand Densely 
Populated Area, 1601 15 

Methodology Development for Risk Assessment of Waste 
Isolation. 1601 19 

Molten Fuel Interactions, 1601 11 
North Pacific Disposal of High Level Ra-Wastes, 106542 
Policy Studies: Toxics (2980). 104008 
Policy Studies: Uranium, 104015 
Project Da Vinci: Manned Scientific Balloon Expedition. 106500 
Quality and Reliability Assurance Program Plan. lOOOl2 
Radiological Emergency Planning and Response Evaluation. . 

160124 
Reference Repository Definition and Technology Transfer. 

1601 18 
Separate Effects Tests for TRAP Code Development. 160123 
Spent Fuel Isohtion Alternatives. 160122 
Steam Explosion Phenomena. 1601 12 
Study of Physical Parameters of Transportation Accidents. 114027 
Sub seabed disposal. 114033 
Transportation Technology Environmental Information Center. 

114026 
Upgrading and Updating WASH-1238. 1601 16 

San Diego State Univ., CA (USA) 
Research on Dynamics of Tundra Ecosystems and Their Potential 

Response to Energy Resource Development. 106630 
San Diego State Univ., CA (USA). Dept. of Biology 

Modeling Ecosystem Impacts of Climatic Change from Energy 
Development and Use. 1061 75 

Temperature Tolerances of Benthic Marine Invertebrates and 
Their Relationship to Regulatory Requirement for Thermal 
Effluent. 13021 

San Jose State Univ.. CA (USA). hloss Landing llarine Lab. 
EPA Mussel Watch Grants. 77017 

Santa Clara Univ.. CA (USA). Dept. of Mechanical Engineering 
Special Foieign Currency Award (Including Indian Currency and 

U.S. Dollars) for Development of Some Alternative Sources of 
Energy for Combustion Engines. 130014 

Santa Clara Univ.. CA (USA). School of Engineering 
Char;~cterization and Research Investigation of Methanol and 

Methyl Fuel. 110033 



SAVANNAH RIVER ECOLOGY LAB., AIKEN, SC 

Savannah River Ecology Lab., Aiken, SC (USA) , 

Cycling of Radioisotopes, 106646 .- ., , 
Fate and Biological Effects of ~olycycl ic '~romat ic  Hydrocarbons 

in Aquatic Stream, 75043 
National Environmental Research Park, 106649 

Science Applications, Inc., La Jolla, CA (USA) *. .. 
Analysis of Total Organic Chlorine and Bromine Residues in 

Human Body Fluids and Tissues, 341 12 
Conducting of Carbon Monoxide Intrusion Study: Funding with 

HERL, 735 10 
Fossil Energy Technical Support, 104036 
Petroleum Pipeline Leak Detection Study, 71 109 
Study of Consumer Products Containing Radioactive Material, 

160146 . . 

Systems Analysis of Shallow Land Burial, 160160 5 

Science Applications, Inc., La Jolla, CA (USA). Energy Systems Div. 
Effluent Inventory and Control Technology Review, 1130?3 

Science Applications, Inc., Los Angeles, CA (USA) 
Off-Gas Utilization/Control for In Situ Oil Shale Retort, 113004 

Science Applications, Inc.. McLean, VA (USA) 
Evaluating the Effectiveness of Mobile Home Heating and 

Cooling Systems. 40002 
Science Applications, Inc.. Oak Ridge, TN (USA) , 

Inventory of Federal Energy-Related Environment and Safety 
Research, 108000 

Science Management Engineering, King of Prussia, PA (USA) 
Effects of Coal Mine Subsidence on Ground Water Aauifers in 

Northern Appalachia, 51064 
Scott Environmental'Technology, Inc., San Bernardino, CA (USA) 

Activated Carbon for control of Standard Solvent V a ~ o r :  Drv 
Cleaning Industry. 71005 

Scripps Clinic and Research Foundation, La Jolla, CA (USA) 
~bservat ioni  on Immunohemopoietic Marrbw, 106631 

Scripps Institution of Oceanography, La Jolla, CA (USA) 
Biological Energetics of the Deep-Sea Benthic Boundary Layer, 

130003 
Carbon Dioxide Measurements in the Equatorial Pacific, 106186 
Diagenesis of Silica in Different Depositional Environments, 

130005 
Geochemical Ocean Section Study. Atlantic--Pacific--Indian 

Oceans Program: Operations Group. 13005 1 . 
In Situ and Laboratory Studies with Deep-Sea Amphipods and 

Microbial Interactions. 130010 
Marine Geochemistry Research. 106627 
Mussel Watch: Extension to Historical Records and the Novel 

Pollutants, 77019 
Nutrient Measurements for NORPAX, 106193 
Research on the Marine Food Chain, 10601 1 
Study of Dynamic Features Controlling the Coastal Environment 

Near the San Onofre Power Plant, 106628 . . 
Study of the Abundance of Carbon Dioxide in the Atmosphere 

and its Exchange with Oceans. 106168 
Study of the Abundance of CO2 in the Atmosphere and Its 

Exchange with the Oceans, 130020 
Technical Support for Collection of 14C Samples During FGGE, 

106194 
Trace Gases in the Ocean and Atmosphere, 130008 

Seaboard Metal Finishing Co., Inc., West Haven, CT (USA) 
Treatment of Wastewater from Chromium Plating Lines, 7'1024 

Shah and Associates, Inc., Gaithersburg, MD (USA) 
State-of-the-Art R;-view of State/Federal Environmental 

Requirements Concerning Electrical Effects of Overhead 
Transmission Lines. 100091 

Shannon and Wilson, Inc., Seattle. WA (USA) 
Application of Remote Sensing for Coal Waste Embankment 

Monitoring. 51040 
Stability of Surface Mined Spoils at Central'U.S. Coal Mines. 

51075 
Short (John) and Associates, Salt Lake City, UT (USA) 

Statistical Survey of Miners. 51019 
Sidney Farber Cancer Center, Inc., Boston, MA (USA) 

Stem Cell Age and X-Ray/Chemotherapy Leukemogenesis. 35140 
Skelly and Loy, Harrisburg, PA (USA) 

Ion Basins. 7 1050 
Physical Monitoring of Valley Fills in Cross-Ridge Mining 

Demonstration. 57002 
Utilizing Approaches for Coal Conversion and Mine Waste 

Waters for Fish and Wildlife Habitat Enhancemet~t and 
Development. 52004 

Water Handling Procedures for Reducing Acid Formation in 
Underground Coal Mines, 51065 

Skidaway Inst. of Oceanography, Savannah, GA (USA) 
Biological Processes in the.Water Column of the South Atlantic 

Bight, 106654 
Continental Shelf Processes Affecting the Oceanography of the 

South Atlantic Bight, 106651 
Coordination: Southeast Continental Shelf Studies, 106657 
Symposium on Marine Benthic Dynamics: Georgetown, SC. 

106006 
Trace Element Geochemistry of South Atlantic Bight, 106652 

Sloan-Kettering Inst. for Cancer Research, New York (USA) 
Biological and Clinical Dosimetry, 106532 
Clearance of Tracers in Radiation Damaged Lungs (Dogs), 351 1 1  
Effect of Chloroquine on Radiation Repair in Tumor Cells 

(Human, Mice), 351 10 
Effects of High Energy Neutron Sources in Tissue-Like Media, 

35043 
Effects of Neutrons on Hypoxic HeLa Cells, 35044 
Environmental Dusts and Macrophage Function, 34689 
Interaction of Benzo(a)Pyrene with Nuclear Proteins, 35145 
Production of Oncogenic Purine N Oxides by Ionizing Radiation, 

35045 
Role of Environmental Aromatic Hydrocarbons in Mutagenesis 

and Carcinogenesis, 106291 
Study of Mutagenesis by Chemical Carcinogens, 34660 

Smithsonian Science Information Exchange, Inc., Washington, D.C 
(USA) 
Services-Securing Investigator Support Information and/or 

Scientific Area Searches, 106147 
Soil Conservation Service, Washington, DC (USA) 

Soil Conservation Service Plant Materials Studies, 57000 
South Carolina Marine Resource Div., Charleston (USA) 

South Atlantic OCS Area Living Marine Resources Study, 54084 
South Carolina Univ., Columbia (USA) 

Repair of Genetic Damage, 106294 
South Carolina Univ., Columbia (USA). Dept. of Geology 

Corehole Spacing Models Defining Potential Toxic Rock Bodies 
in Coal, 71054 

Predicting Acid Pollution Potential from Coal Strip Mines, 71055 
South Carolina Univ., Columbia (USA). School of Medicine 

Carcinogen Induced Facilitation of Tumor Growth. 35142 
South Coast Technology, Inc., Santa Barbara, CA (USA) 

Initial Assessment of the Literature on the Measurement, Control, 
Transport, Transformation, and Health Effects of Unregulated 
Diesel Engine Emissions, 65001 

South Dakota School of Mines and Technology. Rapid City (USA) 
Pollution of Ground Water Due to Inactive Mill Tailings. 114038 

South Dakota School of Mines and Technology, Rapid City (USA). 
Rocky Mountain Forest and Range Experiment Station 
Environmental Improvement and Multiple Use Management in 

the Northern High Plains. 115 
Southern Illinois Univ., Carbondale (USA). Dept. of Geology 

' 

.Geochemistry of Cadmium and Other Selected Heavy Metals as 
Related to Coal Strip Mining. 71056 

Southern Research Inst., Birmingham, AL (USA) 
Identification and Measurement of High Molecular Weight 

Organic Compounds in Emissions from Power Plants and Oil 
Refineries, 73551 

In-Stack Particle Sizing Device Compatible with Samples 
Preparation Reauirements of the Waveleneth Disnersive X-Rav 
~luorescence. 72560 

- 
Southwest Foundation for Research and Education. San Antonio. TX 

(USA) 
Effects of Atmospheric Pollutants on Behavior. 34801 

Southwest Research Inst., Houston, TX (USA). Dept. of 
Environmental Sciences 
Central Gulf of Mexico Ecological Study of Petroleum 

Production Platforms. 54083 
Southwest Research Inst., San Antonio, TX (USA) 

Characterization of Emissions from Advanced Automoti\le Power 
Plant. 73592 

Characterization of Emissions from Prototype Motor Vehicles 
Designed for Low NOx Emissions. 73541 

Control of Diesel Exhaust Emissions in Utidergroutid Coal Mines. 
51027 

Determination of Pesticides on PCBs in Municipal Sludges. 70514 
Develop Deep-Penetrating Borehole Grophysical Technique for 

Predictioi~ of Hazards Ahead of Coal Milii~ig. 51041 
Development of Oil in Water Monitor. 70506 
Exhaust Emission Characteristics of Alternate Furls for Diesel 

Locomoti\,es. 64001 
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Fabrication and Research Evaluation of a New Combination 
Sensing System to Determine Ground Conditions for Tunnel 
Design and Construction, 63026 

Investigation of Hazards Posed by Chemical Vapors Released in 
Marine Operations. 67007 

Materials and Techniques for Improving the Engineering 
Properties of Sulfur. 63037 

Method Validation Study for Priority Pollutants, 70520 
Standardization and Quality Assurance of Stationary Source 

Etnissior~ Methodology, 72502 
Study of Emissions from Trucks Over Transient Driving Cycles, 

73593 
Study of Particulate Emissions from Motor Vehicles: Report to 

Congress. 73608 
Southwest Research Inst., San Antonio, TX (USA). Dept. of Engine 

and Vehicle Research 
Alternative Fuels for Medium Speed Diesel Engines, 110014 

Sperry Rand Corp.. Great Neck, NY (USA) 
Analysis of Feasibility and Design Configuration for Route 

Guidance. 63024 
Integrated Motorist Information System. Phase Ill: Design. 63017 

Springlake Research Center, Woodbine, M D  (USA) 
Cavitating Water Jet Cleaning Nozzle. 53022 
Incipient Crack Detection in Offshore Structures, 53030 

SRI International, Menlo Park, CA (USA) 
Additional Effort on LIDAR and SODAR Support for State. 

73564 
Analysis of Photochemical Air Quality for the Houston, Texas 

Area. 73529 
Automated Low-Cost G U M S  Protocol for Monitoring Organics 

in Drinking Water. 70536 
Chronic Toxicity and Carcinogenicity to Rats of Chloroform in 

Drinking Water. 72021 
Development of an Aircraft Fuel Consumption Simulation Model. 

62003 
Development of LIDAR Methodology for Measuring Fugitive 

Particulate. 73580 
Development of Remote Particle Size Method for Smoke Stack 

Emissions. 73584 
En\~ironmental Control Technology Requirements for Future AC. 

High-Voltage Overhead Facilities. 100084 
Integrated Assessment of Stratospheric Ozone Protection, 79005 
Long Term Measurements of Selected Trace Constituents in Air. 

73538 
Microbial Mutagenesis and Plasmids. 34959 
Microbial Mutagenesis Testing. 34364 
N D  Thiocyanates in Wastewater. 70507 
Role of Aromatic Hydrocarbons in Photochemical Smog 

Formation. 73514 
Role of Organic Perosynitrates in Photochemical Smog. 72571 
Symposium on Thermal Conversion of Solid Wastes. 71 1 1  I 
Synfuels Assessments. 104057 

SRI International, \Ienlo Park. CA (USA). Center for Resource and 
Environmental Systems Studies 
Technology Assessment of Alternative Transportation Fuels, 

110032 
SRI International, Menlo Park, CA (USA). Chemistry Lab. 

Computer Modeling of Simulated Photochemical Smog. 73516 
Stanford Research Inst., l lenlo Park, CA (USA) 

Test Battery for the Neurobehavioral Assessment of Potential 
Neurotosins. 34249 

Stanford Univ., CA (USA) 
3-D Simulation of Local Ionospheric Effects of SPS Rocket 

Eshaust. 119009 
Stanford Univ.. CA (USA). Dept. of Applied Earth Sciences 

A ~ ~ l i c a t i o n  of Adsorption Theory Towards Virus , . 
Decontamination. 7 1531 

Stanford Univ.. CA (USA). Dept. of Biological Sciences 
Theory of Popul;~tion Dynamics in Stochastic Spatially Varying 

En\~ivonments. 106274 
Stanford Univ., CA (USA). Dept. of Electrical Engineering 

Developnient of a Prototype Gas Chromatograph. 33025 
Stanford Univ., CA (USA). Dept. of llechanical Engineering 

Development of Tutl;~ble Laser Absorption Spectroscopy and 
Applications to High Temperature Studies of NO-NH3 
Kinetics. 130043 

Stanford Univ., CA (USA). Dept. of Pathology 
DNA Repair and Its Relationship to Cancer. 35051 

Stanford Univ., CA (USA). Dept. of Radiology 
Biological Aspects of Carcinogenesis by Rndiation. 35005 

Molecular Basis of Radiation Lethality, 35048 
Repair of Radiation-Induced Lesions in DNA, 35004 

Stanford Univ., CA (USA). School of Medicine 
Chemical Carcinogens and Their Cellular Receptors, 351 15 

Stanford Univ., Palo Alto, CA (USA) 
Inadvertent Repositories. 160065 

State Univ. of New York, Albany (USA) 
Acid Precipitation Experiment (APEX), 130019 
Burial Ground Survev: New York. 160069 
HLW Burial: West v;lley, 160063 

State Univ. of New York, Albany (USA). Atmospheric Sciences 
Research Center 
Maintenance of a Rural Precipitation Chemistry Center at 

Whiteface Mountain, 106553 
State Univ. of New York. Albany (USA). Dept. of Earth Sciences 

SO2 Oxidation Rate on well-characterized Surfaces: a 
Laboratory Study. 130068 

State Univ. of New York, Binghamton (USA) 
Gene-Enzyme Relationships in Somatic Cells and Their 

Organismal Derivatives in Higher Plants, 119071 
State Univ. of New York, Binghamton (USA). Dept. of Biological 

Sciences 
Selenium Tosicity: Role of Methionyl-tRNA Synthetases. 34612 

State Univ. of New York, Buffalo (USA) 
Lead Pharmacokinetics and Tosicity, 34637 

State Univ. of New York, Buffalo (USA). Dept. of Biology 
Thermoregulation of Fish and Turtles in Thermally Stressed 

Habitats. 106538 
State Univ. of Sew York, Buffalo (USA). School of Engineering and 

Applied Science 
Experimental Investigation of Aerosol Formation in the 

Atmosphere and Aerosol Acoustic Agglomeration. 130066 
State Univ. of New York, Stony Brook (USA). Dept. of Chemistry 

Fundamental Studies in Isotope Chemistry, 119057 
State Univ. of New York, Stony Brook (USA). Risearch Foundation 

Longitudinal Study of Air Pollution on Mortality. 34951 
State Univ. of New York, Syracuse (USA) 

Combined Impulse-Continuous Noise: Auditory Effect. 34618 
Stearns, Conrad, and Schmidt Consulting Engineers, Inc., Herndon, 

VA (USA) 
Small Scale and Low Technology Study, 71 5 12 

Stephen F. Austin State Univ., Nacogdoches, TX (USA). School of 
Forestry 
Effect of Mine Spoil Age on Growth and Chemical Properties of 

Loblolly Pine. 123 
Vegetation of Lignite Coal Mine Spoils with Forest and 

Agronomic Species. 124 
Stevens Inst. of Tech.. Hoboken, N J  (USA). Davidson Lab. 

Attenuating Surface Waves in a Localized Region of the Open 
Ocean. 53033 

Stockholm Univ. (Sweden) 
Study of Polycyclic Hydrocarbon Metabolism. 35003 

Stull Associates, Inc., Boston, RIA (USA) 
Reducing Urban Blight Adjacent to Highvfays in Central Business 

Districts. 63032 ' 

Suntech, Inc., \larcus Hook, PA (USA) 
Hiehwav Binder Materials from Cellulosic and Related Wastes. 

g3038. 
Surrey Univ., Guildford (UK). Dept. of Chemistry 

~ r i i i u m  Labelling of ~ i s s o l v e d ~ ~ r ~ a n i c s  in Oil Shale Retort 
Water. 1 1301 5 

Susquehanna Univ., Selinsgrove, PA (USA) 
Recovery Studies of Pesticides for Surface and Drinking Waters. 

70500 
Syracuse Research Corp., NY (USA) 

New A ~ ~ r o n c h e s  to the Preservation of Contaminants in Water . . 
Samples; 705 18 

Syracuse Research Corp., S Y  (USA). Center for Chemical Hazard 
Assessment 
In Vitro Assessmetlt of Mutagenic/Cnrcittoftt~lic Potential of 

Mistures of Orgatlic Substances in Reno\,;tted Waste\vater. 
72019 

Syracuse Univ., S Y  (US.\). Dept. of Chemical Engineering and 
\laterials Science 
Dynamic Beh;~\'ior i t ~ d  ~ o l l e c t ~ o n  of Aerosol P;trticles. 130065 
Mechatiism of Fluid I'erme;ltion Through Polynlcr Me~nhr;~nes: 

Tests of ;I Free Volume Model of I'ermeation. 119056 
Systems and Applied Scicnces, Riverdale, \ ID (USA) 

C(>llcction of Data Rcl;~ted to M;~s~el- Meter Opcri~tors. 60003 
Systems Applications. Inc.. San Rafael, CA (USA) 

Dctcrminihtic Wind Field Suhmodel for Use i l l  I'l~ocnis. AZ. i~nd 
Application of Sea Brceze \\/ind Field Model I(> Tamp;~ and St. 
l'etcl-shurg. FL. 71563 
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Optimal Number of Air Monitoring Sites, 74572 
Photochemical Modeling of Smog Chamber Data;'73571-- , 

Systems Research Co., Philadelphia, PA (USA) 
Maintenance of a List of Organics Identified in U.S. Drinking 

Water Supplies, 72048 
Systems Research Lab., Inc., Xenia, O H  (USA) CYJ .:/ 

Effects of Burning Densified Forms of Municipal Solid Waste 
Derived Fuels in Industrial Utility and Institutional Stoker, 
7151 1 

Technology and Economics, Inc., Cambridge, MA (USA) 
Home Buyer's Guide to Energy Efficient Homes, 40007 

, Teknekron, Inc., Berkeley, CA (USA) 
Nuclear Energy Technology Support, 104042 
Source Emissions Zone-of-Influence, 7 11 13 

Teknekron, Inc., McLean, VA (USA) 
Review of the Environmental Impacts of High Level Radioactive 

Waste Management. 160157 
Volume Reduction Techniques in Low Level Radioactive waste 

Management, 160158 
Teknekron, Inc.. Washington, DC (USA) 

Studv to Determine the Countrv's Waste Disoosal Needs Throueh 
th; Year 2000, 160033 

- 
Teledyne National, Cockeysville, MD (USA) 

Production of 2000 Tons of Densified Refuse-Derived Fuel, 7 15 15 
Temple Univ., Philadelphia, PA (USA). Dept. of Pharmacology 

Effects of Lead and Organo-Tin Compounds on Energy 
Metabolism and Ion Transport, 72052 I 

Temple Univ., Philadelphia, PA (USA). School of Medicine 
Biologic Effectsof Environmental Radiation, 34900 
Metal Carcinogensis and DNA Modification in Human 

Lymphocytes, 34955 
Pathogenesis of Mineral Dust Toxicity, 34966 

Tennessee Univ., Knoxville (USA) 
Dynamics of the Recovery of Damaged Tundra Vegetation. 

106583 
Non-Federal Institutional Constraints. 104044 
Repair and Cell Cycle Response in Cells Exposed to 

Environmental Biohazards, 106134 
Tennessee Univ., Knoxville (USA). Dept. of Biology 

Polycyclic Hydrocarbon Metabolism and Binding in Skin, 35068 
Tennessee Univ., Knoxville (USA). Dept. of Chemistry 

Physical-Chemical Studies of the Transuranium Elements, i19032 
Tennessee Univ.. Knoxville (USA). Dept. of Civil Engineering 

Data Base Location and Evaluation for Heavy Metals Discharge 
into Municipal Wastewater Collection and Treatment Systems. 
71528 

Environmental Aspects of Coal Production in the Appalachian 
Region, 106588 

Tennessee Univ., Knoxville (USA). Dept. of Environmental ~r'actice 
Carcinogen Induced Alterations in Gene Expression, 34964 

Tennessee Univ., Knoxville (USA). Dept. of Forestry 
Forest Tree Fertilization, 119 
Minisite Preoaration for Reforestation of Strio-Mined Lands. 116 
Strip Mine ~ e v e ~ e t a t i o n .  118 

Tennessee Univ.. Knoxville (USA). Dept. of Fl.:estry and Wildlife 
Controlling Strip Mine Runoff, 117- 

Tennessee Univ., Knoxville (USA). Dept. of Microbiology .' 

Bacterial Degradation of Coal Conversion By-Products : 

(Polycyclic Aromatic Hydrocarbons) in Aquatic Environments, 
56W4 , . 

Bacterial Degradation of PCB: Consequences and Effects, 34816 
Tennessee Univ., Knoxville (USA). Memorial Research Center.and 

Hospital 
Accumulation of Guanine Due to Heavy Metals. 34803 

Tennessee Univ., Knoxville (USA). School of Liberal Arts 
Laser-Excited Matrix-Isolation Fluormetric Analysis or 

Polycyclic Aromatic Hydrocarbons. 130050 
Tennessee Univ., Memphis (USA). Center for Health Sciences 

Nervous System Porphyrins and Lead and PCB Effects, 34667 
Tennessee Univ., Tullahoma (USA). Space Inst. 

MHD Coal Fired Flow Facility and MHD R and D, 113023 
Tennessee Valley Authority, Chattanooga iUSA) 

Advanced Combustion Technology. General. 150026 
Beneficial Uses of Waste Heat: General, 150010 
Beneficial Uses of Waste Heat: Industrial and Residential Uses. 

150033 

Economic Study of NOx Removal Processes. 150038 
Electric Field Data for 500-kV Transmission Lines, 150040 
EPRI-AEIC Electric Water Heating Study, 150037 
Fluidized Bed Waste Utilization Project, 150027 
Isolation and Identification of Water-Borne Pollutants Associated 

with the Power Industry (Steam-Electric Power Generation), 
150023 

Lime/Limestone Advanced Concepts--TVA's I-MW Pilot Plant 
(Colbert) for EPA, 150008 

Minimization of Impacts Associated with Power Plant Raw Water 
Usage, 150048 

Processing Sludges from Lime/Limestone Wet Scrubbing 
Processes for Disposal or Recycle for EPA: Revegetation of 
SO2 Waste Disposal Ponds Task 5, 150024 

Remote Sensing of SO2 Effects on Vegetation. 150005 
Synthetic Fuels--General, 150030 
TVA/EPRI/APS Ionizer Project, 150036 

Tennessee Valley.Authority, Chattanooga (USA). Div. of Energy 
Demonstrations' and Technology 
Absorption Steam Stripping Pilot Plant (Advanced Regenerable 

Systems): I-MW Colbert Plant, 150105 
Advanced NOx Control, 150069 
Advanced Regenerable Scrubbing Systems: 1 Mw Colbert Plant. 

150041 
Advanced Waste Heat Control: Development of Techniques to 

Determine Fishery Population Impacts Associated with Power 
Plant Raw Water Usage, 150071 

Advanced Waste Heat Control for EPA. 150016 
Advanced Waste Heat Control for EPA: Demonstration of Wet/ 

Dry Cooling Tower, 1501 17 
Advanced Waste Heat Control for EPA: Intake Structure Task. 

150102 
Advanced Waste Heat Control for EPA-Membrane Technology 

Task. 150072 
Assessment of Methods for Priority Pollutant Removal, 150068 
Assessment of Terrestrial Impacts Associated with Power 

Operations, 150042 
Baghouse Test Support, 150099 
Biomonitoring, 150097 
Calculation of Chemical Composition of Liquor Streams Using the 

Fractional Conversion Model (Computer), 150078 
Characterization and Treatment of Priority Pollutants from Coal 

Pile Drainage. 150043 
Characterization of Effluents from Caol-Fired Utility Boilers for 

EPA--Assessment of Gaseous Emissions from Different Boilers 
Task, 150015 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA. 150025 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Effects of Coal-Ash Leachate on Ground Water Quality 
Task. 150107 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Design of Monitoring Program for Ash Pond Effluents 
Task. 150109 

Characterizatir.n of Effluents from Coal-Fired Utility Boilers for 
EPA: Effects of pH Adjustment and Suspended Solids Removal 
on Trace Metals in Power Plant Ash Pond. 1501 10 

Characterization of Effluents from Coal-Fired Utility Boiler for 
EPA: Characterization of Coal Pile Drainage Task. 1501 1 I 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Model Prediction of Scale Formation in Recirculating 
Evaporative Cooling Systems Task. 1501 12 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Trea~ttlrllt of Cllrl~licnl Waste Waters from Coal-Fired 
Power Plants With Special Emphasis on Trace Contarnillant 
Task Removal. 1501 13 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Chlorinated Once-Through Condenser Cooling Water 
Study Task. 150108 

Characterization of TVA Coal Supplies. 150079 
Chlorine Mininliz;~tion/Optiniization Project. 150057 
Coal--Oil Misture for Boiler Ignition. 150056 
Combustion Chemistry Projects for Coal-Energy Dernonstr;ltions 

and Technologies. 150091 
Comparative Economics of Adv;lnced Processes. 150095 
Control of Fine Particulate by loniz;rtio~l Methods: Pilot Study of 

Advanced Technology. 150070 
Costs for Treatment of Ash Pond Water for Reuse. 150067 
Cycling of Steam Po\\:er Plants O\rrith Drum Boilers. 150077 
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Development of Biological Criteria for Load Management and 
Siting Practices, 150094 

Development of Flue Gas Desulfurization Technology: Shawnee 
Lime/Limestone Scrubbing Program, 150103 

Development of Mass Transport Modeling Capabilities, 150060 
Development of Model to Predict Scale Formation in Closed 

Cycle Water Systems, 150045 
Ductwork Replacement and Equipment Modification at the 

Colbert Wet Scrubber Test, 150063 
Economic Comparison of Membrane Technology to Other 

Treatment Technologies, 150062 
Economic Comparison of the DOWA and Thoroughbred 121 

SO2 Removal Processes, 15003 1 
Electrotube. 150086 
Empirical Linear Free-Energy Relationships (LFER's) for Coal 

and Its Combustion Chemistry. 150090 
Environmental Studies of Coal Cleaning Processes, 150035 
Evaluation of Scrubbing Alternatives for Cumberland, 150064 

. 

Evaluation of the DOWA SO2 Scrubbing System, 150032 
Filtration Technology, 150082 
Flue Gas Conditioning, 150081 
Fly Ash Characterization and Disposal for EPA, 150012 
Fly Ash Characterization and Disposal for EPA: Characterization 

of Cool and Ash Task. 1501 14 
Fly Ash Characterization and Disposal for EPA: Disposal and 

Utilization of Fly Ash Task. 1501 16 
Fly Ash Characterization and Disposal for EPA: Fly Ash. . 

Handling Systems Task, 1501 15 
Horizontal Travelling Screen, 150096 
Intake Avoidance Concept, 150098 
Ionization Methods. 150065 
Membrane Processes for Refurbishing Power Plant Witer Supply. 

15001 1 
Model Prediction for Chlorinated Effluents. 150088 
Monitoring of Turbine Rotor Cracks by Acoustic Emissions, 

150076 
I-MW Magnesium Oxide Scrubber Project: Colbert, 150080 
Novel Filtration Concepts Evaluation. 150100 
Novel Filtration Concepts Optimization, 150101 
NOx Technology. 150006 
OKNL Support toTVA in Coal Cleaning. 150055 
Particulate Technology, 150007 
Physical and Chemical Coal Cleaning: General. 150034 
Pilot Testing to Assess Prediction of Scale Formation in 

Recirculating Evaporative Cooling Systems, 150044 
Processing Sludge from Lime/Limestone Wet Scrubbing 

Proccsscs for Disposal or Rccyclc for EPA: Revegetation of 
SO2 Waste Disposal Ponds Task. 150104 

Pulsed Energization for Precipitators. 150083 
Rapid Sulfur Meter, 150085 
Recovery of Nitrogenous Byproducts from Flue Gas, 150029 
Sludge Disposal from Sulfur Dioxide and Particulate Removal 

Processes. 150066 
Sonic Dust Removal, 150084 
SOX Technology, 150014 
State-of-the-Art for Biocides in Cooling Systems. 150059 
Study of Methods. Controls, and Costs Associated with 

Dechlorination. 150087 
Study of Methods for Monitoring Chlorinated Discharges. 150046 
Technical and Economic Study of Mechanical Alternatives to 

Chlorination, 150058 
Technology for Scrubber Liquor Effluent Reuse. 150061 
Thermogravimetry (TG) for Coal Combustion. 150028 
Trace Element and Radionuclide Study, 150009 
TVA Economic Evaluation of the Rock\s~Il Spray Dry 

Throwaway Process. 150106 
TVA Wido\vs Creek Unit 8 Wet Limestone Scrubber Project: 

Report on Scrubber Startup. 150074 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 

Proj'ect, 150047 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 

Project: Process Improvement atid Optimization (Task No. 4). 
150089 

TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 
Project: EIS Environmental Evaluations. 150092 

TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 
Project: Sludge Treatment Demonstration and Evaluation (Task 
5). 150093 

TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 
Project:..Project Management, 150073 

TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 
Project; Process Evaluation (Task No. 3). 150075 

TVA/EPRI Cocurrent Scrubber at Shawnee: Operation, 150039 
Widows Creek Unit 8--Limestone Wet Scrubber, 150013 

Tennessee Valley Authority, Chattanooga (USA). Div. of Medical 
Sciences 
Mortality and IH Study of Workers in Coal-Fired Power Plants 

(TVA), 33016 
Tennessee Valley Authority, Chattanooga (USA). Div. of Natural 

Resources Services 
Integrated Environmental Assessment of Biomass, 150054 

Tennessee Valley Authority, Knoxville (USA). Regional Analysis 
Staff 
Develop Economic Projection Modeling Capability Necessary to 

Drive Modular Energy and Environmental Planning Models at 
a Multicounty Level, 150022 

Tennessee Valley Authority, Muscle Shoals, AL (USA) 
Atmospheric Transport and Transformation from Coal-Fired 

Plants, 73555 
Atmospheric Transport and Transformation of Emissions from 

Coal-Fired Power Plants: Atmospheric Interaction in Scrubber 
Plumes, 73543 

Corrosion of Galvanized Steel Near Power Plants, 73575 
Determine Dose-Response Kinetics for Effects of Atmospheric 

Emissions from Coal-Fired Power Plants on Soybeans and 
Other Crop and Forest Species of Economic Importance in the 
Southeastern United States (Task 2), 150002 

Evaluate the Beneficial Effects of SO2 and Other Pollutants 
Emitted from Steam Plants on Crops and Forest Species. 
Particularly Soybeans and Pines (Task 4). 150004 

Field and Filtered/Unfiltered Exposure Chamber Studies of 
Effects of Coal-Fired Power Plant Emissions on Crop and 
Forest Species of Economic Importance in the Southeastern 
United States (Task I), 150001 

Production of Arthropod Pests and Vectors in Strip-Mine Ponds, 
150020 

Regional Atmospheric Transport of Coal-Fired Power Plant 
Emissions, 150000 

Response of Freshwater Systems to Electric Power Production. . 
150019 

State-of-the-Art Report on Freshwater Mussel Taxonomy and 
Ecology, 70540 

Waste Heat Utilization: Biological Recycling of Nutrients from 
Livestock Wastes. 150050 

Waste Heat Utilization: Crop Drying. 150051 
Waste Heat Utilization: Environmental Control for Livestock 

Facilities, 150052 
Waste Heat Utilization: Greenhouse Environmental Control. 

150049 
Waste Heat Utilization: Soil Heating to Extend Crop Gro\ving 

Season. 150053 
Tennessee Valley Authority, Norris (USA) 

Fine, Mesh Screening Alterna!ives for Power Plant Intakes. 
150017 . 

Thermal Effluent computer Modeling Research. 150021 
Tennessee Valley Authority, Norris (USA). Div. of Land and Forest 

Resources 
Ecological Recovery after Reclamation of Toxic Spoils Left by 

Coal Surface Mining. 150018 
Tennessee Valley Authority, Oak Ridge (USA) 

Characterize and Quantify the Transfer. Rate. and Effects of SOX. 
NOx and Acid P.recipitation in Terrestrial Ecosystem 
Representative of the Tennessee Valley Region (Task 3). 150003 

TERA. Inc., Arlington, VA (USA) 
Develop Alternative Forms for Presenting Environmental. Safety. 

and Health Impact Information. 104064 
Tetra Tech. Inc., Lafayette, CA (USA) 

Contamination of Ground Water in Geothermal Development. 
71084 

Modeling for 208 Area-Wide Waste Management Planning in 
Non-Designated Areas. 75004 

Texas A and hf Univ.. College Station (USA) 
Development and Coordination of a Program of Energy-Related 

Oceanogiaphic Research in the Continental Shelves of the Gulf 
of Mexico. 106589 

Strategic Petroleum Reserve Oceanographic Support Program. 
1 16000 

Texas A and M Univ., College Station (USA). Dept. of Chemistry 
Pollutat~t Responses i n  Marine Animals. 130012 
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Texas A and M Univ., College Station (USA). Dept. of Civil 
Engineering 
Aerosol Characterization of Ambient Particulate Samplers Used in 

Environmental Monitoring Studies, 72507 
Overpressured Marine Sediments, 5303 1 

Texas A and M Univ., College Station (USA). Dept. of Oceanography 
Effects of Vertical Mixing in Sediments on the Chemical 

Interactions Between Deep Sea Sediments and Sea Water, 
130055 

Geochemical Behavior of Uranium and Thorium Series Nuclides 
and of Plutonium in the Gulf of Mexico. 106584 

Texas A and M Univ.. College Station (USA). Dept. of Oceanography 
and Meteorology 
Northern Gulf of Mexico Topographic Features Study. 54090 

Texas A and M Univ., College Station (USA). Dept. of Soil and Crop 
Sciences 
Acid Forming Minerals in Overburden and Lignite as They Relate 

to Successful Reclamation. 120 
Automation of Pivot Sprinkler Irrigation Systems to More 

Efficiently Utilize Rainfall and Irrigation Water. 56045 
Texas A and 1 1  Univ.. College Station (USA). Dept. of Veterinary 

Anatomy 
Histo~athology of Marine Fish. South Texas OCS Monitoring and 

~n"ironm&tal Studies. 12 1 
- 

Texas A and M Univ.. College Station (USA). Research Foundation 
Chemical and Mineralogical Characterization of Lignite 

Overburden. 122 
Effects of Drilling Fluids and Oil in Corals Occupying Hard-Bank 

Communities, 77569 
Impact of Surface Lignite Mining on Surface and Groundwater 

Quality in Texas. 51053 
Texas A and M Univ.. College Station (USA). School of Agriculture 

Develop and Test a Turbidity Sensor, 74535 
Texas Dept. of Water Resources, Austin (USA) 

Validation of Groundwater Quality Methodology in an Area of 
Intensive Energy Development. 74508 

Texas Research and Development Foundation, Austin (USA) 
Local Rural Road Problem. 63031 

Texas Southern Univ., Houston (USA) 
Development of a Field Electrode Method for the Determination 

of Total Sulfide in Water and Wastewater. 70551 
Texas Southern Univ., Houston (USA). Dept. of Chemistry 

Solvent Estraction Studies of Metals Using High Molecular 
Weight Amines. 1 19058 

Texas Tech Univ., Lubbock (USA) 
Biomechanical Study of Work in Low Coal. 51004 

Texas Tech Univ., Lubbock (USA). Dept. of Chemical Engineering 
Laboratory Determination of Leaching Rates from Oil Shale 

Retorted Under Simulated In Situ Retorting Conditions. 113007 
Texas Tech Univ., Lubbock (USA). Dept. of Civil Engineering 

Feasibility Study of Using Municipal Water Supplies as Condenser 
Cooling Water for Po\r,er Generating Facilities. 56046 

Texas Tech Univ.. Lubbock (USA). Dept. of klechanical Engineering 
Graduate Research and Training in Numerical Modeling and 

Alternate Energy Technology. 130026 
Texas Transportation Inst.. College Station (USA) 

Design of Open Friction Courses with Sulfur Extended Asphalt. 
63036 

Environmental and Safety Aspects of the Use of Sulfur in 
Highway Pavements. 63040 

MIDS: Research and Evaluation in San Antonio. Texas. 63018 
Signing for Low Volume Intersections. 6301 1 
Softening or  Rejuvenating Agents for Recycled Bituminous 

Binders. 63041 
Texas Univ., Austin (USA) 

Radiation and Biophysical Studies on Viruses and Cells. 106038 
Texas Univ., Austin (USA). Bureau of Eco~~onlic Geulugy 

Predicting Response to a Natural System to Urn~iiun~ Extraction: 
Oakville Aquifer. Texas. 71057 

Texas Univ.. Austin (USA). Dept. of Chemical Engineering 
Environmental Effects of In Situ Gasification of Texas Lignite. 

71045 
Reactions of Sulfur Dioxide in Aerosols. 72530 
Theoretical Studies of Aerosol Dynamics. 73512 

Texas Univ., Austin (USA). Dept. of Microbiology 
Biodegradation of Chlorinated Dibenzofi~rans and 

Dibenzodiosins. 77545 
Enzymatic Osygeti Fixation into Aromatic Hydrocarhol~s. 34603 

Texas Univ., Austin (USA). Dept. of Zoology 
Physico-Chemical Studies of Radiation Effccts in Cells. 106579 
Studies of Drosophila Dispersal and Species I'acking. 106585 

Texas Univ., Austin (USA). School of Natural Sciences 
Microbial Degradation of Carcinogenic Hydrocarbons. 35064 

Texas Univ., Galveston (USA). Dept. of Pathology 
Chemical Pathology of Haloethylene Injury, 34683 

Texas Univ., Galveston (USA). Dept. of Preventative Medicine 
Mutagenesis Test Systems: Development, 106207 

Texas Univ., Galveston (USA). Medical Branch 
Air Pollutant: Lipid Membrane Interactions, 34616 
Cardiotoxicity of Chronic Lead Exposure, 34646 

Texas Univ., Houston (USA) 
Monitoring Mutagens with Mammalian Chromosomes. 34636 

Texas Univ., Houston (USA). Dept. of Physics 
DNA Repair and Recovery in the Mammalian Cell Cycle, 35007 

Texas Univ., Houston (USA). Graduate School of Biomedical 
Sciences 
Effect of Radiation-Sensitive Mutations and Mutagens/ 

Carcinogens on Bacterial Recombination and Mutagenesis, 
106578 

Texas Univ., Houston (USA). Health Science Center 
Isolation and Purification of Human Polycyclic Hydrocarbons. 

35094 
Radiobiology of Normal Tissues, 35104 

Texas Univ., Houston (USA). System Cancer Center 
Multiple Loci Screen for Mutations in Mammalian Cells. 34634 
Rapid Tests for Environmental Carcinogens, 34664 

Texas Univ.. San Antonio (USA). Dept. of Bioengineering 
Design of Experiments. Statistical Analyses, and Evaluation of 

Aquatic Research Data. 77506 
Texas Univ.. San Antonio (USA). School of Dentistry 

Study of Dental Effects in a Population Exposed to HZ0 Fluoride 
Levels in Critical Zone, 72012 

Texas Univ., San Antonio (USA). School of Science and Mathematics 
Development of Field Virus Concentration Technology, 70532 

Thermo Electron Corp., Waltham, MA (USA) 
Evaluation and Demonstration of a Diesel Cogeneration System in 

the Chemical Industry, 1 10004 
Thomas Jefferson Univ., Philadelphia, PA (USA) 

Benzene Toxicity and Metabolism, 34602 
Thomas Jefferson Univ., Philadelphia, PA (USA). Dept. of Pediatrics 

Problems in Radiation Embryology, 36515 
Thomas Jefferson Univ., Philadelphia. PA (USA). Medical Coll. 

In Vivo Nitrosamines and Cancer in Renal Failure, 35135 
Measurement of Normal Tissue Change in Therapeutically 

Irradiated Brain (Human), 35098 
Thomas Jefferson Univ., Philadelphia, PA (USA). Stein Research 

Center 
Problems in Radiation Embryology, 106514 

Toledo Univ., O H  (USA) 
Durability of Crystalline Nuclear Waste Forms and Their Natural 

Analogs at Geologic Storage Conditions. 160061 
Toronto Univ., Ontario (Canada). Dept. of Chemical Engineering and 

Applied Chemistry 
Study of the Mechanism and Rates of Volatization of 

Contaminants from Water Bodies. 75040 
Tosco Research, Inc., Los Angeles, CA (USA) 

Evaluate the Fire and Eslrlosi\~e Hazards of Oil Shale Mining and 
Processing. 5 1079 

Tracor, Inc., Rockville. M D  (USA). Prototype Facility Lab. 
Battery Evaluation of Personal Sampling Pump. 33023 

Tri Tec. Inc., Columbia. M D  (USA) 
Fluidic Flo\\, Meter for Measuring Flow in Three Dimensions in 

Stationary Source Dust Effluents. 73581 
Fluidic Sensor for Hydrocarbon and Hydrogen Sulfide Gas. 53026 

TRW Energy Systems Group, Redondo Beach, CA (USA) 
Emissions Assessment of Conventiotlal Conihustion Systems. 

73010 
TRW Environmental Fngineering Div., Redondo Beach, CA (USA) 

Envirotiniental Characterizatioti of Shale Oil Processitig. 71048 
TRW, Inc., hlcLean, VA (USA). Energy Systems Planni~lg Div. 

NOSR I Pre-Development Plan. 116014 
TRW, Inc., Redondo Beach. CA (USA) 

Cogeneratiotl: Status and Environnienti~l Issues. 71 105 
Contuitinient of Geothermal Brines. 71090 
L;~bor;~tory and Field Evaluation of Processes 2nd Mi~teriitls for 

E~~capsulntitig Containers Holding Hazi~rdous Wastes. 7 1508 
Tufts Univ.. kledford, 1IA (USA). School of 1.iberal Arts 

Nature i~nd Repair of a Net\ Form of DNA Di~rni~ge. 35065 
Tulsa Univ., OK (USA). Dept. of Chemical Engineering 

Envircl~in~cutnl Assesstncnt for Pctroleun1 Kefitiery: Wastc\vaters 
and Residuals. 75503 

Oil Assessmc~lt of E ~ l \ ~ i r o ~ ~ n i c n t ; ~ I  Ci)ntrol TecIi1101ogy Aspects of 
EOR W;~stc\\.i~ter Cle;~ I I I I ~ .  100080 



OCTOBER 1980 43C VERSAR, INC., SPRINGFIELD, VA (USA) 

Ultrasystems, Inc., Irvine, CA (USA) 
Determination of the Products of Oxidative Thermal Degradation 

of Variously Treated Woods and Mine Materials, 51029 
Safe Insulations and Fluids for Permissable Enclosures, 51013 

UNC Nuclear Industries, Inc., Richland, WA (USA) 
Decommissioning Engineering: Shippingport Atomic Power 

Station, 114041 
UNC Nuclear Industries, Inc., Richland, WA (USA). Site 

Surveillance and Decommissioning 
100-F Production Reactor: Planning for Decommissioning, 114053 

Union Carbide Corp., South Charleston, WV (USA). Research and 
Development Dept. 
Treatment of Petrochemical Wastewater for Reuse. 75501 

Union Oil Co. of California, Brea (USA) 
Methanol Fuel Modification for Highway Vehicle Use, 110027 

University of South Alabama, Mobile (USA). Coll. of Medicine 
Mechanism of Carcinogenesis, 106571 

University of Southern California, Los Angeles (USA) 
Advanced Imaging Concepts for Diagnostic Medical and 

Environmental Problems, 106228 
Biodosimetric Confirmation,, 160075 
Formation Water Dispersion Study. 54042 
Nature of Nitrogenous Pollutants of In Situ Oil Shale Processes, 

106740 
University of Southern ~ a l i f o r n i a , . ~ ~ ~  Angeles (USA): Dept. of 

' 

Biochemistry 
In Vitro Chemical Carcinogenesis, 35102 

University of Southern California, Los Angeles (USA). Dept. of 
Medicine 
3-D Fluorometric Analysis of ~ ~ d r o c a i b o n  Metabolites, 35020 

University of Southern California. Los Angeles (USA). Dept. of 
Patholoev 
In ~itro-Chemical Carcinogenesis. 35102 

University of Southern California, Ims Angeles (USA). 
~adiopharmacy Program 
ESR Studies of Thiyl Free Radicals in Relation to Bioeffects of 

Radiation, 106626 
University of Southern Mississippi, ~ a t t i e s b u r ~  (USA). Dept. of 

Biology 
Development of a Carcinogen Assay System Utilizing Estuarine 

Fishes. 77560 
Effects of Petroleum Compounds on Estuarine Fishes, 77522 

University of South Florida, St. Petersburg (USA). Dept. of Marine 
Science 
Properties and Impact of Submarine Geothermal Springs on the 

West Florida Continental Shelf, 106590 
University of South Florida, Tampa (USA). Dept. of chemistry 

Preconcentration and Analysis of Ammonia and Amines in Air. 
72578 

University of South Florida, Tampa (USA). Dept. of Environmental 
Engineering Sciences 
Ambient Particulate Sampling System. 72595 

University of the Pacific, Stockton, CA (USA). Dept. of Physiology 
and Pharmacology 
Co-carcinogenic Potential of Arsenic in Drinking Water, 72018 

University of West Florida, Pensacola (USA). Dept. of Biology 
Cycling of Xenobiotics Through Estuarine and Marine Sediments. 

775 16 
Investigation of Chemical Mutagen Accumulation in the Tissues 

of Marine Organisms. 77558 
Toxic. Sublethal and Latent Effects of Selected Petroleum 

Hydrocarbons and Barium Sulfate on Marine Organisms. 77521 
Water Quality and Eutrophication Studies in Santa Rosa Sound in 

the Proximity of Escambia and Santa Rosa Counties. Florida. 
77500 

Urban Inst., Washington, DC (USA) 
Residential Energy Efficiency Standards Study: Policy Analysis. 

4000 1 
Urban Systems Research and Engineering, Inc., Cambridge, MA 

(USA) 
Preliminary Research in Planning the Preparation of a Mitigation 

Fact Book. 104050 
Urbitran Associates, Inc., New York (USA) 

Speed Control on High Speed Roadways. 63023 
Utah State Univ., Logan (USA) 

Use of Saline Water in Energy Development. 56064 
Utah State Univ., Logan (USA). Dept. of Biology 

Reoviruses in Water Pollution Testing. 72033 

Utah State Univ., Logan (USA). Dept. of Economics 
. Effect of Risk of Drought on Energy Development and Water 

Allocations: a Programming Model for Utah. 56052 
Evaluation of Trade-offs among Water Use, Air Quality, and 

Economics in Power Plant Siting, 56050 
Utah State Univ., Logan (USA). Dept. of Plant Science ' 

Utilization of Legumes in Revegetation of E~~vironmentally 
Stressed Arid Mine Spoils, 125 

Utah State Univ., Logan (USA). Intermountain Forest and Range 
Experiment Station 
Mine Spoil Reclamation in the Intermountains and Northern 

Rocky Mountain Regions, 32 
Utah State Univ., Logan (USA). Utah Water Research Lab. 

Cost-Effective Solar-Powered Water Pump, 56047 
Identification of Presumptive Carcinogenic Compounds Released 

to Water Supplies by Oil Shale, 56051 
Management of the Hydrologic System I Areas Subject to Coal 

Mining Activities, 56049 
Use of Saline Water in Energy 'Development. 56076 
Water Requirements and Pollution Potential of Gas Production 

from Lignite Shale and Plentiful Lesser Grade Carbon Sources. - 
56048 

Utah Univ., Salt Lake City (USA) 
Comparative ~ e t a b o l i s k  Actinide, 106015 
Development of a Community Index of Minimum Fluctuation for 

Early Detection of Sulfur Dioxide Perturbation, 106241 
Field-Flow Fractionation in the Analysis of Energy-Related 

Materials, 106229 
Mechanisms of Internal Emitter. 106009 
Modification of Procarcinogen Enzymatic Activation, 35056 
Radionuclides in Rodents, 106010 
Retention and Toxicity of Thorium in Dogs, 106014 
Toxicity in Beagles. 106016 
Toxicity of Pu-239 and Ra-226, 106008 
Toxicity of Pu-239 and Ra-226, 106012 

Utah Univ., Salt Lake City (USA). Coll. of Engineering 
Effects of Microwave Radiation on the Nervous System. 34288 

Utah Univ., Salt Lake City (USA). Coll. of Medicine 
Radiation Induced Alterations of Chromosomal Proteins, 35122 

Utah Univ., Salt Lake City (USA). Dept. of Biology 
Detecting Mutations Induced by Environmental Pollutants, 34814 

Utah Univ., Salt Lake City (USA). Dept. of Chemistry 
Investigate Feasibility of LC/MS for Identification of Non- 

Volatile Pollutants, 75038 
Utah Univ., Salt Lake City (USA). Dept. of Pathology 

Ultraviolet Light Radiation and Immunoregulation. 35077 . 
Utsh Univ., Salt Lake City (USA). Research Inst. 

Evaluate Passive Organic Vapor Monitors. 33012 
UTE Research Lab., Fort Duchesne. UT (USA) 

Four Corners Ambient Air Monitoring Network. 7451 1 
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Actinide Chemistry, 119029 
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Power Plants With Special Emphasis on Trace Contaminant 
Task Removal, 1501 13 

Charcoal Filter Performance, 160070 
Effectiveness and Cost of Activated Carbon Adsorption of Toxic 
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Environmental Carcinogenesis, 1061 10 

ADOLESCENTS/RADIATION DOSES 
Methods in Dosimetry, 160162 

ADRENAL GLANDS/CARCINOGENESIS 
Adrenal Carcinogen Metabolism, 35078 

ADRENOCORTICOTROPIC HORMONE 
See ACTH 

ADSORBENTS 
See also ACT1 VA TED CARBON 

ADSORBENTS/SORPTIVE PROPERTIES 
l'reconcentt.atio~~ A~~alysis of Ammonia and Amines in Air, 

72578 

Develop Airborne NADIR Laser for Molecular Pollutants in 
Tro~os~here .  74530 

- . - 
OTEC Satellite Surface Thermal Resource Study. 13020 

AEROBIC DIGESTION/PROCESS CONTROL 
Demonstration of the Thermoohilic Aerobic-Anaerobic Digestion 

Process at dhe City of ~ a ~ e i s t o w n ,  71540 
- 

AEROMONAS/INFECTIVITY 
Impact of Thermal Loading and Other Water Quality Parameters 

on the Epizootiology of Aeromanas hydrophila Infections of 
Centrarchids, 106078 
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AEROSOL GENERATORS/DESIGN 
Toxicology of Sodium and Lithium, 106489 

AEROSOL MONITORING 
Environmental Pollutant Characterization by Direct Inlet Mass 

Spectrometry, 106488 
AEROSOL M O N I i  UKINti/AEKOSOLS 

Study of Particulate Emissions from Motor Vehicles: Report to 
Congress. 73608 

AEROSOL MONITORING/AIR SAMPLERS 
Develop Airborne Lidar System for Monitoring Atmospheric 

Particulates, 7453 1 
AEROSOL MONITORING/IN-SITU PROCESSING 

Development of an In Situ Monitoring Technique for Molecular 
Comparison of Particulate Emissions, 73534 

AEROSOL MONITORING/LASER SPECTROSCOPY 
Engineering Research Initiation: In-Situ Methods for Aerosol 

Characterization in Combustion Environments, 130060 
AEROSOL MONITORING/OPTIMIZATION 

Development of an In Situ Monitoring Technique for Molecular 
Comparison of Particulate Emissions, 73534 

Evaluation of Ambictlt Mt.thudology, 72501 
Fine Particulate Monitoring in the Western Energy Resource' 

Development Area, 7451 5 
AEROSOL MONITORING/QUALITY CONTROL 

Quality Control in Organic Aerosol Analysis, 73546 
AEROSOL MONITORING/REMOTE SENSING 

Remote Instrumental Techniques for Monitoring Energy-Related 
Pollutants and Effects, 74521 

AEROSOLS 
See also RADIOACTIVE AEROSOLS 

Environmental Effects of Solid Wastes as Supplemental Fuel, 
106508 

AEROSOLS/ADSORPTION 
Dynamic Behavior and Collection of Aerosol Particles, 130065 

AEROSOLS/AEROSOL MONITORING 
lnhaled Particulate Network. 72594 
Los Angeles Inhalable ~artic'ulate Pilot Study, 72591 
NASN Operations, 72586 

AEROSOLS/AIR CLEANING 
Precipitation Scavenging Studies, 106603 

AEROSOLS/AIR POLLUTION CONTROL 
Diesel Particulate Emissions. 106295 
~ i e l d  Testing: Application of Improved Combustion Technology 

to Power Generation Combustion Systems, 73008 
AEROSOLS/AIR POLLUTION MONITORS 

Develop Airborne NADIR Laser for Molecular Pollutants in 
~ r o p o s ~ h e r e ,  74530 . 

Personal Exposure Monitors, 74583 
AEROSOLS/AIR SAMPLERS 

Simplified Sampling Systems, 72558 
AEROSOLS/ATMOSPHERIC CHEMISTRY 

Formation of Atmospheric Aerosols, 73513 
Formation of Atmospheric Aerosols, 73554 
Origins and Behavior of Pollution Aerosols, 72534 
Radiation Effects of Clouds and Aerosols, 106156 
Symposium on Budget and Cycles of Trace Gases and Aerosols in 

the Atmosphere, 106187 
Techniques for the Measurement of Aerosol Carbon Content, 

71574 
AEROSOLS/BIOLOGICAL EFFECTS 

Microdosimetry, 106745 
AEROSOLS/CHEMICAL ANALYSIS 

In Situ Coal Gasification: Water/Air. 106248 
sampling and Analysis Techniques for Pollutants from Stationary 

Sources, 73579 
AEROSOLS/CHEMICAL COMPOSITION 

Ambient Aerosol Analysis Near Coal Gasification Plant, 
Yugoslavia, 72568 

Size/Chemical Measurements of Atmospheric Particles, 34630 
Sources, Transformation, and Chemical Nature of Atmospheric 

Pollutants, 130067 
AEROSOLS/CHEMICAL PROPERTIES 

Atmospheric Diagnostics, 106357 
Emissions - Advanced Combustion, 106385 
Physical Characteristics of Effluents, 106635 
Sources, Transformation, and Chemical Nature of Atmospheric 

Pollutants, 130067 
AEROSOLS/CHEMICAL REACTION KINETICS 

Reactions of Sulfur Dioxide in Aerosols, 72530 
AEROSOLS/CHEMISTRY 

Dvnamics and Kinetics of Aerosol Pollutants. 73569 
~ i t e r o ~ e n e o u s  Chemistry of Importance in Decisions Concerning 

Environmental Impact of Energy Product, 106731 
AEROSOLS/DEPOSITION 

Inhaled Aerosols: Behavior, Effects, and Clearance, 3481 1 
Meteorological Measurements and Interpretations in Support of 

EPA Field Studies, 73502 

AEROSOLS/DIFFUSION 
Global Transport Processes and Interactions with Trace 

Constituents, 106530 
AEROSOLS/DISTRIBUTION 

Additional Effort on LIDAR and SODAR Support for State, 
13564 

AEROSOLS/DYNAMICS 
Theoretical Studies of Aerosol Dynamics, 73512 

AEROSOLS/ECOLOGICAL CONCENTRATION 
Development of a Model for Calculating Airborne Particulate 

Concentrations Based on Vegetative Pollutant Levels, 74568 
Four Corners Ambient Air Monitoring Network, 7451 1 
Interpretation of RAPS Atmospheric Elemental Concentration 

Data, 73532 
AEROSOLS/EMISSION SPECTROSCOPY 

Physical Methods of Analysis, 106375 
AEROSOLS/ENVIRONMENTAL EFFECTS 

Stratospheric Ozone in Urban Air, 72547 
AEROSOLS/ENVIRONMENTAL TRANSPORT 

Atmospheric Diffusion in Complex Terrain, 106251 
~ t m o s ~ h e r i c  Diagnostics, 106357 
Atmospheric Pollution Scavenging. 106529 
Chemical Composition of Precipitation in Minnesota, 106549 
Conference on Aerosols, Anthropogenic and Natural, Source and 

Transport, 72526 
Potential of Energy Extraction and Conversion Process in the 

Northern Great Plains for Heavy Metals Contamination and 
Consequent Uptake and Turnover in a Range Ecosystem 
Model, 106043 

AEROSOLS/GRAVIMETRIC ANALYSIS 
Trace Element Analysis of Particulate Samples, 74514 

AEROSOLWHEALTH HAZARDS 
Combustion Particulates: Toxicity and Carcinogenicity, 106623 
Physical Characteristics of Effluents, 106635 
Program Management of Health Effects from Aerosols, 72024 
Regional Deposition of lnhaled Particles in Man, 34614 
Retention of Aerosols from Coal Technologies, 106703 

AEROSOLS/HOLOGRAPHY 
Application of Holography to Aerosol Investigations, 106752 

AEROSOLS/HYGROSCOPICITY 
Inhaled Aerosols: Behavior, Effects, and Clearance, 3481 1 

AEROSOLS/INHALATION 
Biological Characterization of Radiation Exposure and Dose 

Estimates for Inhaled Uranium Milling Effluents, 160121 
Coal Technology Aerosols Bio!ogically Relevant Properties, 

10670 1 
Dose-Response Relationships for Inhaled Plutonium 

Radionuclides, 106698 - 
Factors Influencing Deposition of Inhaled Particles, 34619 
Fine Particle Studies Related to Health, 106398 
Inhalation Tox Shale Dust, 100060 
Radiation Dose Estimates and Hazard Evaluations for Inhaled 

Airbl~rrtr Radionuclides, 1601 13 
AEROSOLS/LUNG CLEARANCE 

Inhaled Aerosols: Behavior, Effects, and Clearance, 3481 1 
AEROSOLS/MASS SPECTROSCOPY 

Environmental Pollutant Characterization by Direct-Inlet Mass 
Spectrometry, 10623 1 

AEROSOLS/MATHEMATICAL MODELS 
Development of a Mathematical Model for Atmospheric Aerosol 

~ ~ n a m i c s ,  73525 
AEROSOLS/MEASURING INSTRUMENTS 

Ambient Aerosols Determination, 106363 
AEROSOLS/MOLECULAR STRUCTURE 

Development of an In Situ Monitoring Technique for Molecular 
Comparison of Pnrticulotc Emissions, 73534 

AEROSOLS/MONITORING 
Aerosol Characterization of Ambient Particulate Samplers Used in 

Environmerital Monitoring Studies, 72507 
Dynamic Behavior and Collection of Aerosol Particles, 130065 
Fine Particulate Monitoring in the Western Energy Resource 

Development Area, 745 15 
Multi-Spectral, Multi-Pollutant Specific, Simultaneous, Real Time 

Measurement System, 106365 
Philadelphia lnhalable Particulate Study, 72593 
Potential of Energy Extraction and Conversion Process in the 

Northern Great Plains for Heavy Metals Contamination and 
Consequent Uptake and Turnover in a Range Ecosystem 
Model; 106043 

AEROSOLS/ON-LINE MEASUREMENT SYSTEMS 
Develop On-Line Aerosol Sizing Mass Monitoring Instrument, 

106730 
- - 

AEROSOLS/OPTICAL PROPERTIES 
Transformation of Visibility-Related Pollutants in Western 

Pristine Areas, 73566 
AEROSOLS/PARTICLE S l Z E  

Ambient Aerosols Determinalion. 106363 
Develop On-Line Aerosol Sizing Mass Monitoring Instrument, 

106730 



AEROSOLS/PHYSICAL PROPERTIES 

Emissions - Advanced Combustion, 106385 
Size/Chemical Measurements of Atmos heric Particles, 34630 

AEROSOLS/PHYSICAL PROPER TIE^ 
Atmospheric Diagnostics, 106357 
Emissions - Advanced Combustion, 106385 
Physical Characteristics of EMuents, 106635 

AEROSOLS/POLLUTION SOURCES 
Conference on Aerosols, Anthropogenic and Natural, Source and 

Transport, 72526 
AEROSOLS/PRECIPITATION SCAVENGING 

Precipitation as a Scavenger of Atmospheric Pollutants, 72542 
AEROSOLS/QUANTITATIVE CHEMICAL ANALYSIS 

Development of Microextraction Procedure to Analyze Total 
Carbon and Organic Compounds from Dichotomous Filters, 
73519 

ldentifiation and Measurement of Inorganic Compound 
Emissions, 73587 

Matrix Evaluation and Control Analysis of Fuel and Fuel 
Additives, 72587 

AEROSOLS/RADIATION DOSES 
Radiation Dose Estimates and Hazard Evaluations for Inhaled 

Airborne Radionuclides, 1601 13 
AEROSOLS/REMOVAL 

Transfer and Utilization of Particulate Control Technology, 7301 1 
AEROSOLS/SAMPLERS 

Develop Performance Specifications for Personal Aerosol 
Monitors, 33017 

Instrumentation for Aerosol Sampling and Analysis, 73588 
AEROSOLS/SAMPLING 

Air Sampling Program, 100003 
Development of Glass Array Impactors for Separation of Fibrous 

Aerosols, 72554 
Low Btu Gasifier Biological Characterization of Field Collected 

Effluents, 106501 
Sampling and Analysis Techniques for Pollutants from Stationary 

Sources, 73579 
Simultaneous Comparison of the Electrical Aerosol Analyzer and 

the Diffusion Battery for Atmospheric Aerosol, 73518 
Theoretical Studies of Aerosol Dynamics, 73512 

AEROSOLS/SCAVENGING 
Scavenging of Gases and Aerosol Particles by Clouds and 

Precipitation in the Atmosphere. 73526 
AEROSOLS/SORPTIVE PROPERTIES 

Importance of Airborne Particulate Matter to the Transport of 
Radon in Mine Atmosphere, 51001 

AEROSOLS/TOXICITY 
Diesel: Inhalation Dose Estimates, 106290 
Environmental Dusts and Macrophage Function, 34689 
Low Btu Gasifier Biological Char~cterization of Field Collected - 

Effluents, 106501 
AEROSOLS/VAPOR CONDENSATION 

Capture of Sulfur Dioxide and Oxvaen bv Condensation of Water 
in Droplets. Fogs and ~erosols ,~f i6680 

AEROSOLS/X-RAY EMISSION ANALYSIS 
Trace Element Analysis of Particulate Samples, 74514 

AEROSOLS/X-RAY FLUORESCENCE ANALYSIS 
EPA, Beta Gauge and X-Ray Fluorescence Analysis, 106754 
In-Stack Particle Sizing Device Compatible with Samples 

Preparation Requirements of the Wavelength Dispersive X-Ray 
Fluorescence, 72560 

Physical Methods of Analysis, 106375 
AFLATOXIN/MUTAGENESIS 

Carcinogen Testing: A Mouse Lymphoma Mutation System, 
15nA7 --".,- 

AGE DEPENDENCE/RESPONSE MODIFYING FACTORS 
Effect of Aging on Protective Response to Lead Exposure, 34961 

AGE ESTIMATION/OPTIMIZATION 
Dendrochronology of the Bristlecone Pine, 106160 

AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 

AGRICULTURAL WASTES 
S P ~  01.~0 MANURES 

AGRICULTURAL WASTES/ANAEROBIC DIGESTION 
Design Parameters and Equations for Anaerobic Bioconversion of 

Organic Wastes, 26 
Enzymatic Degradation of Polymers Produced by Plant and 

Fungal Cells, 65 
Equipment and Structures for On-Farm Production and 

Utilization from Agricultural Wastes and Residue, 144 
Methane Gas Production from Farm Waste, 103 

AGRICULTURAL WASTES/BIOGEOCHEMISTKY 
Study of the Conversion of Agricultural Wastes to Liquid Fuels, 

117 
A G R ~ ~ U L T U R A L  WASTES/PYROLYSIS 

Development of Data for Scale-Up for Continuous Processing or 
Pyrolytic Oils. 71516 

Portable Unit for Pyrolysis of Agricultural Wastes, 71077 
AGRICULTURAL WASTES/RECYCLING 

Utilization of Animal, Crop, and Processing Residues, 7 

AGRICULTURAL WASTES/WASTE PRODUCT 
UTILIZATION 
Anaerobic Fermentation of Agricultural Waste-Potential for . 

Improvement and Implementation, 89 
Conversion of Feedlot Waste into Single Cell Protein Animal 

Feed, 137 
Energy from Biological Processes, 180000 
Optimization of Animal Wastes Treatment with Reference to 

Biotreatment, Recovery of Gas, Proteins and Agricultural 
Utilization of Effluents, 7551 1 

AGRICULTURE 
See also DAIR Y INDUSTR Y 

FARMS 
SOIL CHEMIS TR Y 

AGRICULTURE/DRYERS 
Waste Heat Utilization: Crop Drying, 150051 

AGRICULTURE/ENERGY CONSERVATION 
Automation of Pivot Sprinkler Irrigation Systems to More 

Efficiently Utilize Rainfall and Irrigation Water, 56045 
Impact of Variations in Availability and Cost of Energy Inputs on 

Water Use in the Oklahoma Panhandle, 56039 
AGRICULTURElENERGY CONSUMPTION 

Graduate Research and Training in Numerical Modeling and 
Alternate Energy Technology, 130026 

AGRICULTURE/ENERGY DEMAND 
Regional Evaluation of Off-Season Agricultural Use of Water and 

Energy Resources, 56043 
AGRICULTURE/ENERGY POLlCY 

Energy Policy, Biomass, and Agriculture: an Economic Analysis, 
98 

AGR~CULTURE/ENVIRONMENTAL IMPACTS 
Analytical Support for Field Studies of Watershed and Basin Scale 

Models, 7503 1 
Impacts of Coal Energy Development in N.E. Wyoming on 

Agricultural and Related Environment Aspects, 139 
AGRlCULTURE/FERTILIZERS 

Useful Application of Flue Gas Desulfurization Sludges in 
Combination with Municipal Sludges to Produce Fertile Soils, 
75509 

AGRICULTURE/WASTE HEAT UTILIZATION 
Waste Heat Utilization: Biological Recycling of Nutrients from 

Livestock Wastes, 150050 
Waste Heat Utilization: Soil Heating to Extend Crop Growing 

Season, 150053 
AGRICULTURE/WATER REQUIREMENTS 

Comparative Water Value in Humid and Arid Zones for Food 
Crop Production Strategy, 56013 

Impact of Variations in Availability and Cost of Energy Inputs on 
Water Use in the Oklahoma Panhandle, 56039 

Regional Evaluation of Off-Season Agricultural Use of Water and 
Enerev Resources. 56043 

A1 A Q U E ~ U S  CARBONATE PROCESS/COMPARATIVE 
EVALUATIONS 
TVA Economic Evaluation of the Rockwell Spray Dry . -  - 

Throwaway Process, 150106 
AIR 

See also EARTH ATMOSPHERE 
SURFACE AIR 

AIR/CONTAMINATION 
Environmental and Radiological Safety Studies, 114001 

AIR/FLOW MODELS 
Precalculation of the Effect of Fires on Mine Ventilation, 51006 

AIR/PH VALUE 
Study of Acidic and Basic Constituents of Air, Concentration and 

Distribution and Effect on Acidity of Precipitation and Dry 
Deposition, 73547 

AIR/QUALITATIVE CHEMICAL ANALYSIS 
Air Sampling at the Coal Gasification Plant in Region Kosovo. 

Yugoslavia, 73545 
AIR/QUANTITATIVE CHEMICAL ANALYSIS 

Air Sampling at the Coal Gasification Plant in Region Kosovo, 
Yugoslavia, 73545 

. AIR/SAMPLING 
Long Term Measurements of Selected Trace Constituents in Air. 

73538 
AIR CLEANING SYSTEMS/PERFORMANCE TESTING 

Ventilation System Performance, 160085 
AIR FILTERS/COMBUSTION 

Control Options. Process Changes for Flexible Packaging 
Emissions. 71010 

AIR FILTERS/DAMAGE 
Filter Fire Research, 100000 

AIR FILTERS/MANUALS 
Research on Ail. Sampling Filter Media, 73550 

AIR FILTERS/PERFORMANCE 
Dynamic ~ehav ib r  and collection of Aerosol Particles. 130065 

AIR FILTERS/PERFORMANCE TESTING 
Charcoal Filter Performance. 160070 
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Filter Fire Research, 100000 
Ventilation System Performance, 160085 :' 

AIR FILTERS/RELIABILITY 
Investigation of Filter Artifacts When Sampling Airbo~ 

Particulates, 72567 
AIR FILTERSflECHNOLOGY ASSESSMENT 

Research on Air San~pliog Filter Media, 73550 
AIR POLLUTION 

See also INDOOR AIR POLLUTION 
STATIONARY POLLUTANTSOURCES 

Energy: Putting It to Work, 130031 
AIR POLLUTION/AERIAL MONITORING 

Project Airstream, 106674 
Project Da Vinci: Manned Scientific Balloon Expedition, 106500 
Research Aircraft Program, 106655 

AIR POLLUTION/ATMOSPHERIC CHEMISTRY 
Air Pollution Studies, 13004 
Conduct Workshop on Research Recommendations for Modeling 

in Complex Terrain, 73509 
Investigation of the Impact of Topographic and Land/Sea 

Circulations on the Transport and Diffusion of Atmospheric 
Pollutants, 73507 . 

AIR POLLUTION/BIOLOGICAL EFFECTS 
Air Pollutants on Lung Airway Cells in Novel Culture, 34696 
Dynamics of the Recovery of Damaged Tundra Vegetation, 

106581 - - - - - -  
Impact of Oxidant Air Pollutants on a Western Coniferous Forest 

Ecosystem. 76002 
Likelihood Estimations of Vegetative Alteration Near Known or 

Proposed Sources of Air Pollution. 106548 
Monitoring Plant Community Changes Due to Fossil Fuel Power 

Plants in Eastern Montana, 76023 
Relationships of Diet and Air Pollutants to Aging, 36900 
Studies of Membranes from Human Cells, 106098 

AIR POLLUTION/BIOLOGICAL INDICATORS 
Use of Lichens as Indicators and Predictors of Air Pollution, 

76022 
AIR POLLUTION/CHEMICAL ANALYSIS 

In-Situ Gasification of Eastern Coal, 71092 
AIR POLLUTION/CHEMICAL REACTION KINETICS 

Dynamics and Kinetics of Gaseous Air Pollutants, 73570 
AIR POLLUTION/COORDINATED RESEARCH 

PROGRAMS 
Rural Oxidant Studies and the Role of NOx in Rural Oxidant 

Formation, 72539 
AIR POLLUTION/DAMAGE 

Sulfur Dioxide and Sulfates Material Damage Study Part 4, 
Distribution in Cities, 73527 

AIR POLLUTION/DATA 
Meteorological Research Development of Long-Range 

Atmospheric Transport Models, 13005 
AIR POLLUTION/DATA ACQUISITION 

Reference Data for Environment and Henlth, 11006 
UHO Collaborating Center on Environmental Pollution Control, 

72585 
AIR POLLUTION/DIFFUSION 

Atmospheric Release Advisory Capability, 106387 
Laboratory Investigations of Diffusion and Fumigation into the 

Mixed Layer, 73557 
Long-Range Tracer Development and Testing, 106493 
Meteorological Research Development of Long-Range 

Atmospheric Transport Models, 13005 
Non-Nuclear Pollutants in Surface Air, 106668 
Perform Diffusion Model Analyses Using Models Designed for 

Remote Accc*\s, 104065 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 

Atmospher~c Reiease Adv~sory Capability, 106387 
Dynamics of the Recovery of Damaged Tundra Vegetation, 

106583 - - - - - -  
Fluid Dynamic Study of Open-Topped Greenhouses, 106687 
Regional Haze Effects on Climate, 106155 
Study of Atmospheric Releases, 106641 

AIR POLLUTION/ENVIRONMENTAL IMPACTS 
Chemical Analysis of Water Quality Samples in the Boundary 

Waters Canoe Area, 76544 
Development of a Protocol to Assess the Effects of Western Coal 

Conversion Activities in a Terrestrial Ecosystem: Colstrip, 
76026 

AIR ~ L U T I O N / E N V I R O N M E N T A L  POLICY 
Studies, Analyses, and Technical Support to EV Offices, 104053 

AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
Air/Earth Cycling of Pollutants, 106658 
Atmospheric Transport and Dispersion of Pollutants and Related 

Meteorological Studies, 13006 
Development and Verification of a Point Source Diffusion Model 

for Sources in Complex Terrain, 73544 
Long-Range Tracer Develo ment and Testing, 106493 
Modeling of Atmospheric  rows And Pollutant Dispersal Over 

and Around Hills and Buildings, 73560 

Research Aircraft Program, 106655 
Terrain Influence on Low Level Meteorological Transport, 

106401 
AIR POLLUTION/FORECASTING 

Air Pollution Climatology and Meteorology, 73573 
Effects of Mesoscale Weather Disturbances on Contamination 

Concentrations, 106536 
AIR POLLUTION/GLOBAL ASPECTS 

Symposium on Budget and Cycles of Trace Gases and Aerosols in 
the Atmosphere, 1061 87 

AIR POLLUTION/HEALTH HAZARDS 
Improved Characterization of Human Exposures to Air 

Pollutants, 72509 
Longitudinal Study of Air Pollution on Mortality, 34951 
Technological Uncertainty in Policy Analysis: Techniques for 

Eminating Health Impacts from Coal-Fired Power Plants, 
130046 

AIR POLLUTION/ION EXCHANGE CHROMATOGRAPHY 
Ion Chromatography of Aromatic Amines, 73531 

AIR POLLUTION/MASS TRANSFER 
Atmospheric Transport and Dispersion of Pollutants and Related 

Meteorological Studies. 106673 
AIR POLLUTION/MATHEMATI~AL MODELS 

Assessment of Turbidity Network Data, 72544 
Atmospheric Turbulence and Diffusion Research, 106568 
Computer Modeling of Simulated Photochemical Smog, 73516 
l>evelopment of a Model for Calculating Airborne Particulate 

Concentrations Based on Vegetative Pollutant Levels, 74568 
Dynamic Behavior of Photochemical Aerosols, 130022 
Meteorological Research Development of Long-Range 

Atmospheric Transport Models, 13005 
Optimization of RAM Dispersion Model, 73559 

AIR POLLUTION/MEASURING INSTRUMENTS 
Conduct Seminar/Workshop on Persistent Elevated Pollution 

Episodes, 72523 
AIR POLLUTION/MEASURING METHODS 

Conduct Seminar/Workshop on Persistent Elevated Pollution 
Episodes, 72523 

AIR POLLUTION/MEETINGS 
Symposium on Budget and Cycles of Trace Gases and Aerosols in 

the Atmosphere, 106187 
AIR POLLUTION/METEOROLOGY 

Air Pollution Studies, 13004 
AIR POLLUTION/MONITORING 

Air Pollution Sampling and Monitoring at Hazardous Waste 
Facilities, 71 506 

Air Quality Simulation Modeling, 73568 
Assessment and Emission Characterization of Major Fossil Fuel 

Power Plants in the Ohio River Valley, 73601 
Atmospheric Release Advisory Capability, 106387 
Continuous Monitoring of Particulate Sulfur Compounds by 

Flame Photometry, 73533 
Critical Review of Retrospective Monitoring Methods, 74580 
Determine the Impacts of Long Range Transport of Air Pollution 

in the Boundary Waters Canoe Area, 76542 
Development of LlDAR Methodology for Measuring Fugitive 

Particulate, 73580 
Electro-Optical Techniques for the Identification and 

Characterization of Air Polidtants, 73591 
Energy Related Pollutant and Effects Monitoring and Associated 

Methods and Techniques Development, 11010 
Identification and Characterization of Emissions from Stationary 

Sources, 73589 
Maintenance of a Rural Precipitation Chemistry Center at 

Whiteface Mountain, 106553 
Non-Nuclear Pollutants in Stratospheric Air, 106679 
Pollutant Materials Damage of St. Louis. 73574 
Quality Assurance for Environmental Pollutant Monitoring, I, 

72505 
Regional Atmospheric Modeling, 106386 
Sea-Air Transport, 13001 1 
Source Emissions Zone-of-Influence. 71 1 1  3 
Standardization and Quality Assurance of Stationary Source 

Emission, 72590 
Study of Atmospheric Releases. 106641 
Survey of Environmental Instrumentation, 106377 
Trace Analysis by Laser Techniques, 106476 

AIR POLLUTION/MUTAGEN SCREENING 
Chemical and Environmental Mutagens. 106047 

AIR POLLUTION/PRECIPITATION SCAVENGING 
Effects of Precipitation and Solutes on the Surface and Ground 

Water Quality in the Filson Creek Watershed Area. 76543 
AIR POLLUTION/QUANTITATIVE CHEMICAL ANALYSIS 

Standard Reference Material and Reference Method for Asbestos 
in Air, 72580 4 - 

AIR POLLUTION/RADIATION MONITORING 
Survey of Environmental Instrumentation, 106377 



AIR POLLUTION/REGIONAL ANALYSIS 86s FlNR Vol. 00. No. 0 

AIR POLLUTION/REGIONAL ANALYSIS 
Rural Oxidant Studies and the Role of NOx in Rural Oxidation 

Formation, 73523 .- 

AIR POLLUTION/REMOTE SENSING 
Aerial Remote Sensor Data Collection, Processing, and Analysis 

for Environmental Monitoring, 74513 
Develop Airborne Lidar System for Monitoring Atmospheric 

Particulates, 74531 
Remote Instrumental Techniques for Monitoring Energy-Related 

Pollutants and Effects, 74521 
AIR POLLUTION/RISK ASSESSMENT 

Develop Multi-Residue Analysis for 20 Carcinogens and 
Screening Techniques for the Analysis of Chemical Class 
Categories, 72565 

AIR POLLUTION/SAMPLING 
Air Pollution from Wood Preserving wasfewate; Evaporation, 

71012 
Air Pollution Sampling and Monitoring at Hazardous Waste 

Facilities. 7 1506 
Emissions Assessment from Refuse-Derived Fuel Combustion 

(KVB), 71 100 
Fugitive Emission Control Technology Study in Secondary ~ d n -  

Ferrous Metals, 71019 
Identification and Characterization of Organic Pollutants in 

A111bie11t Air, 73562 
Investigation Related to Alternative Waste Forms for Liquid 

Scintillation Waste, 160134 
Measurements of  Volatile Chemical Emissions from Waste Water 

Basins, 71002 
Optimum Air Quality Monitoring Network Design Methodology, 

74564 
Optimum Air Pollution Sampling Network Selection in Urban 

Areas: Test and Evaluation. 74565 
AIR POLLUTION/SIMU~LATOR~~ 

Toxicology of Coal Combustion Effluents, 106267 
AIR POLLUTION/STATIONARY POLLUTANT SOURCES 

Northrop Support Service to Stationary Source Emission, 73594 
AIR POLLUTION/TOXICITY 

Toxicological and Physiological Effects of Heavy Metals and 
Selected Air Pollutants on Animals, 66 

AIR POLLUTION/WASHOUT 
Atmospheric Pollution Scavenging, 106529 

AIR POLLUTION ABATEMENT 
National Environmental Research Park, 106649 

AIR POLLUTION ABATEMENT/GOVERNMENT POLICIES 
Partial Support of the Newly Formed Climate Research Board, 

106693 .---.- 
AIR POLLUTION ABATEMENT/TESTING 

Chemical Stabilizers for the Control of Fugitive Asbestos 
Emissions from Open Sources, 71004 

AIR POLLUTION CONTROL 
Emissions Assessment for Refuse Derived Fuel Combustion, 

7 1097 
Plant Systems Research to Strengthen Scientific Basis for Air 

Quality Control Strategies and Establishing Secondary Air 
Quality Standards, 76004 

Solar Energy for Pollution Control, 71088 
AIR POLLUTION CONTROL/AIR FILTERS 

Control Options, Process Changes for Flexible Packaging 
Emissions. 71010 

AIR POLLUTION CONTROL/COMPARATIVE 
EVALUATIONS 
Control Options, Process Changes for Flexible Packaging 

, 
Emissions, 71010 

Emission Factors and Control Technology for Fugitive Dust from 
Coal Mines, 57007 

AIR POLLUTION CONTROL/ECONOMIC IMPACT 
Methods Development for Assessing Air Pollution Control 

Benefits, 79001 
AIR POLLUTION CONTROL/ECONOMICS 

Assessment of Environmental Control Options for Global C 0 2  
Control, 100066 

AIR POLLUTION CONTROL/ENERGY CONSUMPTION 
Assessment of Environmental Control Options for Global CO2 

Control, 100066 
AIR POLLUTION CONTROL/EVALUATION 

Fugitive Emission Control Technology Study in Secondary Non- 
Ferrous Metals, 71019 

AIR POLLUTION CONTROL/FEASIBILITY STUDIES 
Policy Studies 2227, 104052 

AIR POLLUTION CONTROL/MONITORING 
Standardization and Quality Assurance of Stationary Source 

Emission Methodology, 72502 
AIR POLLUTION CONTROL/SIMULATION 

Outdoor Simulation of Air Pollution Control Strategies, 72531 
AIR POLLUTION CONTROL/TECHNOLOGY ASSESSMENT 

Air Pollution Control Technology Developnlent for Waste-As- 
Fuel Processes, 7 1075 

AIR POLLUTION CONTROL/TECHNOLOGY TRANSFER 
Transfer and Utilization of Particulate Control Technology, 7301 1 

AIR POLLUTION C O N T R O L f l E C H N O L O G Y  
UTILIZATION 
Transfer and Utilization of Particulate Control Technology, 7301 1 

AIR POLLUTION MONITORS 
Chemical Amplifiers as Odd Hydrogen Radical Detectors, 72541 
Management and Coordination of ~ t a t i o n a r ~ ~ ~ o u r c e  Energy. . 

Pollutant Studies, 73606 
Project Da Vinci: Manned Scientific Balloon Expedition, 106500 
Sulfuric Acid Monitor, 73542 

AIR POLLUTION MONITORS/CARBON DIOXIDE LASERS 
Air Pollution Monitoring by Long Path Lasers, 72556 

AIR POLLUTION MONITORS/COMPARATIVE 
EVALUATIONS 
Comparative Study of Air Classifiers, 7 15 13 

AIR POLLUTION MONITORS/DESIGN 
Assessment of Engineering Control Monitoring Devices, 33024 
Continuous Monitoring'of Particulate Sulfur Compounds by 

Flame, 72557 
Design and Fabrication of an Automated Field Monitor for the 

Measurement of Atmospheric Nitric Acid, 73552 
Develop and Deliver T w o  Prototype Real-Time Continuous 

Sulfate Monitors for Mobile Source and Ambient Air 
Applications, 72552 

Development of a Prototype Gas Chromatograph, 33025 
Development of Physical Methods Trace Contaminants, 106374 
Environmental Pollutant Characterization by Direct Inlet Mass 

Spectrometry, 106488 
Personal Exposure Monitors, 74583 
Polymeric Interfaces for Continuous ~ o n i t o i i n g  of Hydrocarbon - - 

Emissions, 73530 
Portable X R F  Survey Meter and Personal Sample Reader for 

Elemental Dosimetry of Industrial Atmospheres, 106572 
AIR POLLUTION MONITORS/OPTIMIZATION 

Improvement of Coal Mine Dust Incombustible Content Meter, 
51033 

AIR POLLUTION MONITORS/PERFORMANCE TESTING 
Analytical Instrument Development for Organic Environmental 

Contaminants, 106351 
Multi-Spectral, Multi-Pollutant Specific, Simultaneous, Real Time 

Measurement System, 106365 
Portable X R F  Survey Meter and Personal Sample Reader for 

Elemental Dosimetry of Industrial Atmospheres, 106572 
AIR POLLUTION MONITORS/POWER D E M A N D  

Miniaturized Rapid-Response Sensor for Atmospheric 
Concentrations of Carbon Dioxide, 106692 

AIR POLLUTION MONITORS/QUALITY ASSURANCE 
Standardization and Quality Ass~rance  of Stationary Source 

Emission, 72590 
AIR POLLUTION MONITORS/RESEARCH PROGRAMS 

Energy Related Remote and In-Situ Instrument Development, 
140004 

AIR POLLUTION MONITORS/SPECIFICATIONS 
Ambient Air Monitoring Reference and Equivalent Methods 

Programs, 72503 
AIR QUALITY 

Air Pollution from Wood Preserving Wastewater Evaporation, 
71017 

AIR Q U ~ L I T Y / A E R I A L  MONITORING 
Airborne Air Quality Measurements Systems Development, 74581 

AIR QUALITY/AEROSOL MONITORING 
Quality Control in'organic Aerosol Analysis, 73546 

AIR QUALITY/BIOLOGICAL INDICATORS 
Development of a Community Index of Minimum Fluctuation for 

Early Detection of Sulfur Dioxide Perturbation, 106241 
AIR QUALITY/DATA ACQUISITION 

Quality Assurance Methods Clearinghouse, 72589 
AIR QUALITY/DATA COMPILATION 

Analysis of Photochemical Air Quality for the Houston, Texas 
Area. 73529 

AIR QUALITY/DECISION MAKING 
Models in Environmental Decision Makine. Concernine Air - - 

Quality, 73506 
AIR OUALITY/ENVIRONMENTAL POLICY - 

~nGronmenta l  Policy Analysis: Air Quality Issues That Affect 
D O E  Programs, 104002 

AIR QUALITY/FLOW MODELS 
Oil Shale Fugitive Air Emissions, 106250 

AIR OUALITY/FORECASTING 
~ e ~ e o r o l o ~ i c a l  Interpretations and Prediction of Air Quality in 

the Western United States. 13003 
Oil Shale Fugitive Air Emissions. 106250 

AIR QUALITY/MATHEMATICAL MODELS 
Air Quality Simulation Modeling, 73568 
Criteria Pollutant Studies, 72512 
Development and Testing of Meteorological Models Suitable for 

Air Quality Studies. 72528 
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Evaluation of the Accuracy and Validity of Physico-Chemical Air 
Quality Models, 73505 

LBL Computer Services for LIRAQ Verification, 72516 
Los Angeles Catalyst Study (LACS), 72581 
Meteorological Analysis for the Application of  RAPS AQSMS, 

72529 
Meteorological Support and Research Services, 73563 
Model Selection and Validation, 7351 1 
Photochemical Oxidant Studies, 73572 

AIR QUALITY/MEASURING METHODS 
Identification and Measurement of Inorganic Compound 

E~rlissions, 73587 
AIR QUALITY/MONITORING 

Air and Water Monitoring Guidelines for ~ d v a n c e d  Coal 
Conversion and Combustion Plants, 74507 

Air Monitoring Siting by Objective, 74569 
Comparative Study of Air Classifiers, 71513 
Energy-Related Ambient Air Quality Monitoring in the Western 

Energy Development Area, 74559 
Environmental Monitoring and Assessment of Coal Strip Mining 

and Reclamation in the Four Corners Area, 71053 
Identification and Measurement of Inorganic Compound 

Emissions, 73549 
Los Angeles Catalyst Study (LACS), 72508 
Optimal Number of Air Monitoring Sites, 74572 
Optimum Air Quality Monitoring Network Design Methodology, 

74564 
Optimum Air Pollution Sampling Network Selection in Urban 

Areas: Test and Evaluation, 74565 
Oxidant Monitoring Network Design in Tampa/St. Petersburg, 

74570 
Regional Assessment Activities, 104018 
Regional Scale Haziness: Origin, Spatial-Temporal Distributions, 

Properties, and Effects on Atmospheric Radiation, 73565 
Trace Element Analysis of Particulate Samples, 74514 

AIR QUALITY/PLANNING 
Quality Assurance for Environmental Pollutant Monitoring, I, 

72505 
AIR Q ~ ~ L I T Y / P O L L U T I O N  REGULATIONS 

Surveillance Program and Integrated Issue Analysis, 104058 
AIR QUALITY/RADIATION MONITORING 

Assessment of the Radiological Impact of Western Coal 
Utilization, 100074 

AIR QUALITY/SAMPLING 
Identification and Measurement of Inorganic Compound 

Emissions, 73549 
AIR QUALITY/STANDARDS 

Quality Assurance for Environmental Pollutant Monitoring, I, 
72505 

AIR QUALITY/STATISTICS 
Council on Environmental Quality: Environmental Statistics and 

Indicators, 53021 
AIR QUALITY/VARIATIONS 

Development of a Community Index of Minimum Fluctuation for 
Early Detection of Sulfur Diohidr Pcrturbatiurl, 106241 

AIR SAMPLERS 
Ambient Aerosol Analysis Near Coal Gasification Plant, 

Yugoslavia, 72568 
Los Angeles Catalyst Study (LACS), 72508 

AIR SAMPLERS/AIR POLLUTION MONITORS 
Portable X R F  Survey Meter and Personal Sample Reader for 

Elemental Dosimetry of Industrial Atmospheres, 106572 
AIR SAMPLERS/COMPARATIVE EVALUATIONS 

Simultaneous Comparison of the Electrical Aerosol Analyzer and 
the Diffusion Battery for Atmospheric Aerosol, 73518 

A I R  SAMPLERS/DESIGN 
Aerosol Characterization of Ambient Particulate Samplers Used in 

Environmental Monitoring Studies, 72507 
Ambient Particulate Sampling System, 72595 
Design, Fabrication, and Testing of Ambient Aerosol Sampler 

Inlets, 72577 
Development of Glass Array Impactors for Separation of Fibrous 

Aerosols, 72554 
Environmental Pollutant Characterization by Direct-Inlet Mass 

Spectrometry, 106231 
Investigation of Filter Artifacts When Sampling Airborne Organic 

Particulates, 72567 
Non-Nuclear Pollutants in Surface Air, 106668 
Portable Miniature Collection System for Exposure Assessment 

Within the Microenvironment for Carcinogens and 
Precarcinoeens. 72564 

simplified ~ a ~ ~ l i n ~ ~ ~ s t e m s ,  72558 
AIR SAMPLERS/PERFORMANCE TESTING 

Optimize Filters and Stack Probe for Source Sampling, 106747 
AIR SAMPLERS/TECHNOLOGY ASSESSMENT 

Research on Air Sampling Filter Media. 73550 
AIR SAMPLERS/TESTING 

Design, Fabrication, and Testing of Ambient Aerosol Sampler 
Inlets, 72577 

Development of Strategy for Stationary Source Single Point Stack 
Sampling for Representative Particulate Matter Samples, 72548 

AIR TRANSPORT/FUEL SUBSTITUTION 
Alternative Fuels/Energy Sources for Non-Highway Transport, 

110015 
AIRCHAP-I-/ACCIDENTS 

'l'ransport Crashworthiness, 62001 
AIRCRAFT/FIRE HAZARDS 

Aircraft Systems Fire Safety, 62000 
AIRCRAFT/FUEL CONSUMPTION 

Development of an Aircraft Fuel Consumption Simulation Model, 
t i l in i  3 

AIRCRAFT/SAFETY ENGINEERING 
Transport Crashworthiness, 62001 

A I R C R A m  FUELS 
See A VIA TION FUELS 

ALAP 
See RADIATION PROTECTION 

ALARA 
See RADIATION PROTECTION 

ALARM DOSEMETERS 
See RADIATION MONITORS 

ALARM SYSTEMS/QUALITY ASSURANCE 
Safe Insulations and Fluids for Permissable Enclosures, 51013 

ALASKA/BASELINE ECOLOGY 
Receptors (Birds and Mammals): Cook Inlet, 54015 

ALASKA/BIRDS 
Marine Bird Study: Outer Continental Shelf, 52013 

A L A S K A K O A L  MINES 
Revegetation of Alaskan Coal Mine Spills, 106242 

A L A S K A K O A L  MINING 
Study Surface Coal Mining and Reclamation Operations in State 

of Alaska. 57005 
ALASKA/COMMUNITIES 

Local Sociocultural Systems Impacts: Bering Norton Sale 57, 
54 1 00 - . --- 

ALASKA/ESTUARIES 
Transport and Reaction of Heavy Metals in Alaskan Fjord 

Estuaries, 106594 
ALASKA/FISHING INDUSTRY 

Commercial Fishing Industries Impacts: Bering Norton Sale 57, 
54102 

ALASKA/GROUND COVER 
Land Cover Mapping in the National Petroleum Reserve: Alaska 

(NPR-A), 53046 
ALASKA/LAND USE -. - -~ - - - -  

OCS space Use Conflicts, 54004 
ALASKA/MAPS 

Land Cover Mapping in the National Petroleum Reserve: Alaska 
(NPR-A). 53046 

ALASKA/NATURAL G A S  DEPOSITS 
Local Socioeconomic Systems Impacts: Bering Norton Sale 57, 

54098 
Socioeconomic Impacts on Anchorage: Bering Norton Sale 57, 

54099 
ALASKA/OIL SPILLS 

Oil Spill Response Scenarios for Remote Arctic and Sub-Arctic 
Environments, 71040 

ALASKA/PETROLEUM DEPOSITS 
Local Socioeconomic Systems Impacts: Bering Norton Sale 57. 

54098 - 
Socioeconomic Impacts on Anchorage: Bering Norton Sale 57, 

54099 - .-,. 
ALASKA/PETROLEUM INDUSTRY 

Commercial Fishing Industries Impacts Lower Cook Inlet Sale 60. 
54096 

ALASKA/PIPELINES 
Arctic Environmental Studies Program, 53001 

ALASKA/RESOURCE DEVELOPMENT 
Ecological Investigation of Alaska, 106217 
Local Socioeconomic Impacts: Lower Cook Inlet Sale 60. 54001 
Petroleum Development Scenarios: Bering Norton Sale 57, 54046 
Population, Economy, and Fiscal Forecasts: Lower Cook Inlet 

Sale 60. 54000 
Population Economy and Fiscal Impacts: Bering Norton Sale 57. 

54008 
Transportation System Impacts: Lower Cook Inlet Sale 60. 54045 

ALASKA/TRANSPORTATION SYSTEMS 
Transportation System Impacts: Bering Norton Sale 57. 54101 

ALASKA OIL PIPELINE/ENVIRONMENTAL IMPACTS 
Determine Nature and Extent of Impact on Aquatic Ecosystems 

from Oil and Other Natural Resource Development in Arctic 
and Subarctic Envirollmetlt. 76013 

ALCOHOL FUELS 
See also ETHANOL FUELS 

METHANOL FUELS 
Environmental Developmelit Plan and Assessments. 110024 

ALCOHOLS 
Secl also ETHANOL 
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GLYCOLS 
METHANOL 

ALCOHOLS/DECOMPOSITION 
Chemical Degradation of EOR Compounds, 113017 

ALCOHOLS/RADIOSENSITIVITY EFFECTS 
Modifying Radionuclide Effects, 106471 

ALDEHYDES - - -  

See also ACROLEIN 
BENZALDEHYDE - -. -. . - - -. . . - - 
FORMALDEHYDE 

ALDEHYDES/ATMOSPHERIC CHEMISTRY 
Kinetic Study of Simulated Atmospheres Containing Common 

Sulfur, Nitrogen, and Carbon-Compound Pollutants, 72535 
ALEUTIAN ISLANDWBIRDS 

Receptors (Marine Birds): Aleutians, 54077 
ALEUTIAN ISLANDS/ENVIRONMENT 

Information Synthesis: Aleutians, 54078 
ALEUTIAN ISLANDS/OCEANOGRAPHY 

Physical Oceanography: Aleutians, 54079 
ALFALFA/REVEGETATION 

Reclamation and Management of Strip-Mined Land in Ohio, 97 ' 
ALFALFA/TOLERANCE 

Air Pollution Effects on Food Quality, 106547 
ALGAE 

See also LICHENS 
PHYTOPLANKTON 

ALGAE/BIOASSAY 
Determination of Toxic Characteristics of Complex Effluents with 

Algal and Macroinvertebrate Bioassays, 76515 
ALGAE/REPRODUCTION 

Effects of Oil on Reproductive Stages of Marine Macroalgae, 
77001 

SODIUM 
ALKALI METALS/CORROSIVE EFFECTS 

Direct Sampling and Characterization of Gaseous Species, 113013 
ALKALIS 

See HYDROXIDES 
ALKENES 
~ - -. . -. - - 

See also ETHYLENE 
ALKENEWMETABOLISM 

H e ~ a t i c  and Extrahe~atic Coniugation and Oxidation Metabolic 
Pathways for ~enobiotics in-h?ammals. 34455 

ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 

ALKYLATING AGENTS/BIOLOGICAL EFFEmS 
Effect of Mutagenic Agents on the Initiation of DNA Replication 

in Mammalian Cells, 106146 
ALKYLATING AGENTS/CARCINOGENESIS 

Inhalation Carcinogenesis by Direct-Acting Compounds, 34673 
ALKYLATING AGENTS/METABOLISM 

Impact of Energy-Related Pollutants on Chromosome Structure, 
106708 

ALKYLATING AGENTS/RISK ASSESSMENT 
Alkylating Carcinogen Mutagenesis in Mammalian Cells, 34657 

ALKYLATING AGENTS/TOXICITY 
In Vitro Chemical Carcinogenesis, 35102 

ALLIGATORS/GENETICS 
Management of Natural Resources, 106644 

ALLIGATORS/POPULATION DYNAMICS 
Management of Natural Resources, 106644 

ALLOYS/MICROSTRUCTURE 
High Temperature Chemistry and Thermodynamics of Structural 

Malerials, 119023 
ALLOYS/PERMEABILITY 

High Temperature Chemistry and Thermodynamics of Structural 
Materials, 119023 

ALLOYS/SORPTIVE PROPERTIES ~ 

High ~emperature  Chemistry and-~hermodynamics of Structural 
Materials, 119023 

ALPHA PARTICLES/BIOLOGICAL RADIATION EFFECTS 
Tumorigenic Action of Beta, Proton. A l ~ h a  and Electron 

~adia t ion  on the Rat Skin, 106513 
' 

ALPHA PARTICLEWDELAYED RADIATION EFFECTS 
Tumor Mechanisms, 106020 

ALPHA PARTICLEWHEALTH HAZARDS 
Radioactive Aerosols and Effects, 130017 

ALTERNATE FUELS 
See FUEL SUBSTITUTION 

SYNTHETIC FUELS 
ALUMINA 

See ALUMINIUM OXIDES r 
ALUMINIUM 

Selection of Aluminum-Tolerant Trees for Revegetating Acid 
Mine Spoils, 105 

ALUMINIUM/MELTING 
Coal Fired Aluminum Remelt, 110001 

ALUMINIUM/PRODUCTION 
Direct Reduction of Aluminum, 110003 

ALUMINIUM/SOIL CHEMISTRY 
Controlling Strip Mine Runoff, 117 

ALUMINIUM/UPTAKE 
Use of Sludges and Too Soil in Reclamation Coal Stri~-Mine 

Spoils, 94- 
ALUMINIUM ALLOYS/PRODUCTION 

Direct Reduction of Aluminum, 110003 
ALUMINIUM OXIDES/RECOVERY 

Metals from Fly Ash, 119025 
ALUMINIUM OXIDES/TOXICITY 

Environmental Toxicology, 20009 
AMBIENT TEMPERATURE/BIOLOGICAL EFFECTS 

Fine Structure of Cells, 1061 13 
AMBIENT TEMPERATURE/GLOBAL ASPECTS 

Non-Federal Institutional Constraints, 104044 
AMBIENT TEMPERATURE/MAPPING 

Global Temperature Patterns 6000 Years Ago, 106180 
AMBIENT TEMPERATURE/MONITORING 

Direct Seeding of Commercial Forest Trees on Surface Mine 
Spoil, 42 

AMBIENT TEMPERATURE/TEMPERATURE 
MEASUREMENT 
Regional Haze Effects on Climate, 106155 

AMERICIUM/BIOGEOCHEMISTRY 
Actinides in the Environment, 106419 
Transuranic Elements in Natural Waters, 106343 

AMERICIUM/BIOLOGICAL ACCUMULATION 
Influence of Microbial Activity on the Solubility and Availability 

of Plutonium, 11 1023 
AMERICIUM/ENVIRONMENTAL TRANSPORT 

Actinides in the Environment, 106419 
AMERICIUM/RADIATION MONITORING 

Radioactivity in the Biosphere, 106662 
AMERICIUM/RADIOCHEMICAL ANALYSIS 

Radiochemical Development Studies, 106663 
AMERICIUM/RADIOECOLOGICAL CONCENTRATION 

Actinides in the Environment, 106419 
Proposal to Investigate the Transport of Actinide-Bearing Soil 

Colloids in the Soil Aquatic Environment, 106597 
Radioelement Studies in the Ocean, 106526 
Soil Chemistry of Transuranic Elements, 106619 
Tu Cycling of Wind Scale Wastes, 106354 

AMERICIUM/RADIONUCLIDE KINETICS 
Soil Chemistry of Transuranic Elements, 106619 

AMERICIUM/RADIONUCLIDE MIGRATION 
Proposal to Investigate the Transport of Actinide-Bearing Soil 

Colloids in the Soil Aquatic Environment, 106597 
AMERICIUM 241/BIOLOGICAL ACCUMULATION 

Mussels and Oysters as Biological Indicators of Radionuclide 
Pollution, 77020 

AMERICIUM 24I/ENVIRONMENTAL EXPOSURE 
PATHWAY - . . - - - . - - 
Analogs for Transuranic Env~ronrnental Chemistry. 106481 

AMERICIUM 24I/ENVIRONMENTAL TRANSPORT 
Marine Geochemistry Research, 106627 
Nutrient and Radionuclide Cycling, 106615 

AMERICIUM 241/RADIOECOLOGICAL CONCENTRATION 
Analogs for Transuranic Environmental Chemistry, 106481 
Mussels and Oysters as Biological Indicators of Radionuclide 

Pollution, 77020 
Northern Marshall Islands Survey, 106308 
Nutrient and Radionuclide Cycling, 106615 

AMERICIUM 24I/RADIONUCLIDE KINETICS 
Inhaled Plutonium Oxide in Dogs, 106474 
Metabolism of Tranuranic Elements, 106372 

AMERICIUM 24I/RADIONUCLIDE MIGRATION 
Inhaled Plutonium Oxide in Dogs, 106474 
Transuranic Marine Studies, 106384 

AMERICIUM ISOTOPES/BUILDUP 
INEL Site Radioecology Program, 106561 

AMERICIUM ISOTOPES/DISTRIBUTION 
Radioecology of Nuclear Fuel Cycles. 106462 

AMERICIUM ISOTOPES/RADIOECOLOGlCAL 
CONCENTRATION 
INEL Site Radioecology Program. 106561 

AMERICIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Soil Radioactivity Distribution Studies for the Nevada Applied 

Ecology Group, 1 1  101 I 
AMES TEST 

See MUTAGEN SCREENING 
AMINES 3 ,  

See also BENZIDJNE 
GUANINE 
MORPHOLINES 
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AMINES/CARCINOGENESIS 
Mechanisms of Carcinogenesis in Cell Cultures, 35018 

AMINES/CHROMATOGRAPHY 
Ion Chromatographic Analysis of Aromatic Amines, 73603 . , 
Separation of Polar Compounds by Liquid Chromatography, 

T C n l ?  
I J U I L  

AMINES/ION EXCHANGE CHROMATOGRAPHY 
Ion Chromatography of Aromatic Amines, 73531 

AMINES/MASS SPECTROSCOPY 
Provide G U M S  Support for In-House Source Program, 72551 

AMINES/METABOI .ISM 
Impact of Energy-Related Pollutants on Chromosome Structure, 

106708 

Modification of Procarcinogen Enzymatic Activation, 35056 
AMINES/MUTAGENESIS 

Coal Liquefaction: Comparative Mutagenesis, 106425 
AMINES/QUANTITATIVE CHEMICAL ANALYSIS . 

Determination of Fragile Molecules in the Env~ronment, 119042 
AMINES/SEPARATION PROCESSES 

Precvncrr~l~alion and Analysis of Ammonia and Amines in Air, 
772751 

A M I ~ O ~ L Y C I D E S  
See AMINES 

SACCHARIDES 
AMINOHYPOXANTHINE 

See GUANINE 
AMMONIA/ATMOSPHERIC CHEMISTRY 

Field Studies of the Oxidation of SO2 in Clouds, 72522 
AMMONIA/AVAILABILITY 

Economic Study of NOx Removal Processes, 150038 
AMMONIA/BIOLOGICAL EFFECTS 

Effects of Endogenous Ammonia Upon the Neutralization of 
Inspired Sulfuric Acid, 72044 

AMMONIA/COMBUSTION KINETICS 
Development of Tunable Laser Absorption Spectroscopy and 

Applications to High Temperature Studies of NO-NH3 
Kinetics, 130043 

AMMONIA/COST 
Economic Study of NOx Removal Processes, 150038 

AMMONIA/ECOLOGICAL CONCENTRATION 
Monitoring Guidelines for H2S and Non-Condensible Hazardous 

Gases, 74503 
AMMONIA/MONITORING 

Mcnsurement of Halogenated Pollutants and Other Trace Gases in 
the Troposphere by Long-Path In-Situ Infrared Absorption 
Spectroscopy, 72538 

Monitoring Guidelines for H2S and Non-Condensible Hazardous 
Gases, 74502 

AMMONIA/PH VALUE 
Effects of Endogenous Ammonia Upon the Neutralization of 

Inspired Sl~lfuric Acid, 72044 
AMMONIA/QUANTITATIVE CHEMICAL ANALYSIS 

Determination of Fragile Molecules in the Environment, 119042 
AMMONIA/SEPARATION PROCESSES 

Preconcentration and Analysis of Ammonia and Amines in Air, 
72578 

AMMONIA/TOXICITY 
Ammonia Toxicity to Fishes, 76546 
Environmental Effects on the Response of Plants to Selected Air 

Pollutants, 55 
Toxic Effects on the Aquatic Biota from Coal and Oil Shale 

Development, 20 
AMMONIA/WATER CHEMISTRY 

Ammonia Toxicity to Fishes, 76546 
AMMONIUM CHLORIDES/REMOVAL 

Improved Water Management of Coal Conversion Processes, 
100077 

AMMONIUM SULFATES/METABOLISM 
Prolonged Exposure to Four Levels of Air Pollutants, 34805 

AMMONIUM URANATES/SOLUBILITY 
Solubility Classification of Airborne Products from LWR Fuel 

Role of Microorganisms in Waste Disposal, 136 
ANAEROBIC DIGESTION/CHEMICAL EFFLUENTS 

Solid Waste to Methane Study, Pompano Beach Project, 106725 
ANAEROBIC DIGESTION/ENVIRONMENTAL IMPACTS 

Characteristics and Environmental Investigations of DOE'S 
Anaerobic Digestion Facility, 106739 

Solid Waste to Methane Study, Pompano Beach Project, 106725 
ANAEROBIC DIGESTION/OPTIMIZATION 

Anaerobic Fermentation of Agricultural Waste-Potential for 
Improvement and Implementation, 89 

ANAEROBIC DIGESTION/PARAMETRIC ANALYSIS 
Packed-Bed Reactors for Concentrated Waste Treatment and 

Energy Production. 56041 

ANAEROBIC DIGESTION/PROCESS CONTROL 
Demonstration of the Thermophilic Aerobic-Anaerobic Digestion 

Process at the City of Hagerstown, 71 540 
ANAPHASE 

See MITOSIS 
ANDROGENS/BIOLOGICAL EFFECTS 

Adrenal Carcinogen Metabolism, 35078 
ANIMAL CELLS ~ - - - - - - - - - - - . 

See olso EMBRYONIC CELLS 
NER YE CELLS 
RESPIRATORY TRACT CELLS 
SOMA TIC CELLS 
STEM CELLS 
TUMOR CELLS 
XP CELLS 

ANIMAL CELLS/BIOASSAY 
Further Development and Application of In Vitro Mammalian 

Cell Assays for Detection and Assessment of Genetic Toxicants. 
77014 

ANIMAL CELLS/BIOCHEMISTRY 
Cell Surface Sugars and Cell-Cell Adhesion, 106149 
Molecular Perturbations in Man Produced by Energy Pollutants, 

106350 
ANIMAL CELLS/BIOLOGICAL FUNCTIONS 

Fine Structure of Cells, 1061 13 
ANIMAL CELLS/BIOLOGICAL MODELS 

Cytochemistry, 106048 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 

Damage of Mammalian Cells by Social Radiation, 106222 
Delayed Effects of Radiation, 106719 
Radiation Response of Mammalian Cells (Hamsters), 35030 
Radiation Induced Effects in Cell Kinetics, 35120 

ANIMAL CELLS/BIOLOGICAL RECOVERY 
Celluiar Recovery Mechanisms, DNA Repair, and Radiation 

Sensitization, 35031 
Effect of Mutagenic Agents on the Initiation of DNA Replication 

in Mammalian Cells, 106146 
ANIMAL CELLS/BIOLOGICAL REPAIR 

Lethality and Repair Mammalian Cells, 106345 
ANIMAL CELLS/CARCINOGENESIS 

Genetic Basis of Mutagenesis/Carcinogenesis, 106262 
ANlMAL CELLS/CHROMOSOMAL ABERRATIONS 

Cytogenetic Effect of Radionuclides, 106700 
ANlMAL CELLS/CROSS-LINKING -. - -  - - - - -  - 

cross-Links Between Strands Produced by Psoralen and Near 
Ultraviolet Light, 35032 

ANlMAL CELLS/GENE RECOMBINATION 
Control of Gene Expression in Mammalian Cells, 106045 

ANIMAL CELLS/GENETIC RADIATION EFFECTS 
Tritium Damaged Mammalian Cells In Vitro, 35014 

ANlMAL CELLS/GLYCOSYL HYDROLASES 
Enzymes and Reactions for Repajr of D N A  in Human Cells, 

35054 
ANIMAL CELLS/MOTION 

Structure, Function, and Biological Activity of Naturally 
Occurring Proteinase and Peptidase Inhibitors, 1061 15 

ANIMAL CELLS/MUTAGENESIS 
Coal Liquefaction: Comparative Mutagenesis, 106425 
Molecular Basis of Radiation Lethality, 35048 

ANlMAL CELLS/MUTATICN FREQUENCY 
Mutagenicity of Environmental Chemicals to Human Cells, 34954 
Neutron-Induced Mutation Experiments, 106519 
Plutonium-Induced Mutation Frequency on Mammalian Cells, 

106403 
ANIMAL CELLS/MUTATIONS 

Metabolism, Genome Repair, and Environmental Mutagens, 34823 
ANIMAL CELLWNUCLEASES 

Enzymes and Reactions for Repair of D N A  in Human Cells, 
35054 

ANIMAL CELLS/ONCOGENIC TRANSFORMATIONS 
Activation and Reactivity of Nitroheterocyclics, 35086 
Mechanism of Carcinogenesis, 106571 
Molecular Carcinogenesis, 1061 3 1 
Nucleic Acid Biochemistry of Cells, 106439 

ANIMAL CELLS/PHYSIOLOGY 
Basic Studies of Physiological Systems and Their Reactions to 

Ionizing Radiation, 106605 
ANIMAL CELLS/RADIATION INJURIES - 

Effects of Fast Neutrons On cultured Mammalian Cells, 35052 
ANlMAL CELLS/RADIOSENSITIVITY 

Cell Irradiations with Molecular Ions, 351 18 
Cellular Radiobiology (Human, Hamsters), 35046 
Effects of Radiation on Stationarv Cells. 35009 
Heavy Ion Radiation and ~ultic;llular Spheroids, 35131 
Mutagenesis and Genetic Repair, 36500 

ANlMAL CELLS/SENSITIVITY f 

Isolating Carcinogen Sensitive Mammalian Cell Mutants. 34670 
Localization of Repaired Sites in Chromatin Following 

Ultraviolet Damage, 35105 
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ANIMAL CELLS/SOMATIC MUTATIONS 
Detecting Mutations Induced by Environmental Pollutants, 34814 

ANIMAL CELLS/TOXICITY 
Tritium in Mammalian Cells, 106376 

'-- 

ANIMAL CELLS/TRANSFORMATIONS 
X-Ray Cell Transformation of Rat and Hamster Embryos, 35037 

ANIMAL CELLS/ULTRASTRUCTURAL CHANGES 
Fine Structure of Cells, 1061 13 

ANIMAL FEEDS/CONTAMINATION 
Protective Action Guides for Accidental Radioactive 

Contamination of Human Food and Animal Feeds, 37200 
ANIMAL FEEDS/WASTE PRODUCT UTILIZATION 

Proposal to Conduct a Feasibility Study of the Conversion of 
Animal Feedlot Wastes to Useful Energy, 43 

Resource Recovery from Livestock Wastes, 25 
ANIMAL GROWTHflEMPERATURE DEPENDENCE 

Thermal Regulation of Functional Groups in Running Water 
Ecosystems, 106276 

ANIMAL SHELTERS/HEATING SYSTEMS 
Waste Heat Utilization: Environmental Control for Livestock 

Facilities, 150052 
ANIMAL SHELTERWSOLAR SPACE HEATING 

Heating and Cooling a Swine Farrowing House with Solar 
Energy, 150 

ANIMALS 
(See also specijic a~limal ~la~nes.)  

See also AQUATIC ORGANISMS 
ENDANGERED SPECIES 
INVERTEBRATES 
LABORATORY ANIMALS 
WILD ANIMALS 

ANIMALWBASELINE ECOLOGY 
INEL Ecological Studies: NERP, 106560 

ANIMALS/INVENTORIES 
Archiving and Curating of Bureau of Land 

Bioloaical Soecimens bv Smithsonian Ins 
Management OCS 

,titution. 54088 
ANIMAL~/METABOLISM 

Investigation of the Bioenvironmental Impact of Fossil Fuel-Fired 
Plants in the Fort Union Basin, 76025 

ANIMALS/PHYSIOLOGY 
Toxicological and Physiological Effects of Heavy Metals and 

Selected Air Pollutants on Animals, 66 
ANIMALS/POPULATION DYNAMICS 

INEL National Environmental Research Park, 106559 
ANIMALS/RADIONUCLIDE KINETICS 

Environmental Behavior of TE-99 and 1-129, 106458 
Mid-Pacific Marine Laboratory, 106563 
Radioecological Investigations of Uranium Mill Sites, 12 
REECo Support to the Nevada Applied Ecology Group 

(NAEG), 1 1  1020 
ANIMALS/RADIOSENSITIVITY 

Long Term ~ f f e c t s o f  ~ i ~ h  LET Radiation, 106334 
ANIMALS/SENSITIVITY 

No Pathology Threshold, 20008 
ANIONSAvIEASURING METHODS 

Analytical Development Studies, 106256 
ANISOLE/RESPONSE MODIFYING FACTORS 

Pharmacokinetic Parameters in Carcinogenesis: Their Alteration 
by Anti-Carcinogenic Agents. 34552 

ANOPHELES 
See MOSQUITOES 

ANOXIA/RADIOSENSITIVITY EFFECTS 
Effects of Neutrons on Hypoxic HeLa Cells, 35044 

ANTARCTIC REGIONS/AIR QUALITY 
Antarctic Tritium, 130021 

ANTENNAS . -. - -. . . . - 
See olso RADIO EQUIPMENT 

ANTENNAS/MODIFICATIONS 
Borehole Radar Rehabilitation and System Integration, 63028 

ANTHR ACITE/MICROSTRUCTURE 
Structure of Coal, 119024 

ANTIBIOTICS 
Sce olso ACTINOM YCIA1 

ANTIBIOTICS/BIOCHEMICAL REACTION KINETICS 
Kasugamycin Inhibition of Bacterial Sporulation, 106033 

ANTIBODY FORMATION 
Differential Gene Expression inzNeurospora crassa Cell Role of 

RNA-Dependent DNA Polymerase. 106133 
ANTIMITOTIC DRUGS 

See also ACTINOM YCIN 
ALKYLATING AGENTS 

ANTIMlTOTlC DRUGS/BIOLOGICAL EFFECTS 
Interactions of Drues. Radiation and Hormones. 35074 

ANTIMlTOTlC D R ~ G S / R A D I O S E ~ ~ I T I V I T Y  EFFECTS 
Interactions of Drugs, Radiation and Hormones. 35074 

ANTIMITOTIC DRUGS/SYNERGISM 
Radiation-Chemical Induc'tion of Mutagenesis, 35137 

ANTIMONY/ECOLOGICAL CONCENTRATION 
Trace Element Geochemistry of South Atlantic Bight, 106652 

ANTIMONY/QUANTITY RATIO 
Iron-55 Phenomenon, 106239 

ANTIMONY/REMOVAL 
Antimony Rcmoval Technology, 71067 

ANTIMONY/SOLUBILITY 
Antimony Removal Technology, 7,1067 

ANTIMONY/TRANSPORT 
Distribution of As, Cd, Hg, Pb, Sb and Se During Simulated In- 

Situ Oil Shale Retorting, 71042 
ANTINEOPLASTIC DRUGS/BIOLOGICAL EFFECTS 

Mechanisms of Carcinogenesis.in Cell Cultures, 35018 
ANTINEOPLASTIC DRUGS/RADIOSENSITIVITY 

. EFFECTS 
Mechanisms of Carcinogenesis in Cell Cultures, 35018 

ANTIOXIDANTS/BIOLOGICAL EFFECTS 
Pulmonary Effects of Environmental Oxidant Pollutants, 34901 
Study of Polycyclic Hydrocarbon Metabolism, 35028 

ANTISERUM . . . - - - - - - - - 

See IMMUNE SERUMS 
ANTS 

See INSECTS 
APPALACHIA/COAL MINING 

Environmental Aspects of Coal Prod~lctinn in the Appalachian 
Region, 106588 

APPALACHIA/ENDANGERED SPECIES 
Threatened and Endangered Species and Significant Natural 

Features: Data Collection and System Development in West 
Virginia, 52012 

APPALACHIA/ENERGY SOURCE DEVELOPMENT 
Workshop on Energy Development Issues Affecting Appalachia, 

71 1nz 
APPALACHIA/LAND RECLAMATION 

Reclamation of Surface-Mined Areas (Surface-Mined Area 
Rehabilitation), 61 

APPALACHIA/WATER POLLUTION 
Environmental Aspects of Coal Production in the Appalachian 

Region, 106588 
AQUACULTURE/WASTE HEAT UTILIZATION 

Utilization of Waste Heat in Aquaculture, 130036 
Waste Heat Utilization: Biological Recycling of Nutrients from 

Livestock Wastes, 150050 
AQUATIC ECOSYSTEMS 

Influence of Geochemical Origin and Drought Conditions on 
Aquatic Biota of the Known Geothermal Resource Area of 
California, 56006 

Trailing Edge Carbonate Margins of Open Seas and Seaways, 
130004 

AQUATIC ECOSYSTEMS/ACIDIFICATION 
Acid Effects to Fathead Minnows and Macroinvertebrates in 

Outdoor Experimental Channels, 76512 
AQUATIC ECOSYSTEMS/BASELINE ECOLOGY 

Food Webs, Populations, and Productivity in a Southeast Coastal 
Marine Marsh. 77507 

Investigation of Benthic and Fish Communities of Stotts and 
Eagle Creeks as Related to MIP, 76018 

Receptors (Littoral): Cook Inlet, 54019 
Receptors (Fish, Benthos, Littoral): Northeast Gulf of Alaska. 

54050 ' 

AQUATIC ECOSYSTEMS/BIOLOGICAL IND?CATORS 
Effects of Toxicants on Ecosystem Processes in Laboratory 

Microecosystems, 765 16 
AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 

Assess the Contribution of Nutrients and Other Pollutants from 
Nonpoint Sources and Their Effects on Aquatic Ecosystems, 
76019 

critiiai Review and Evaluation of Research on the Impact of 
Energy-Related Wastes on the Aquatic Environment. 76539 

Cycling of Xenobiotics Through Estuarine and Marine Sediments, 
775 16 

Design of Experiments, Statistical Analyses. and Evaluation of 
Aquatic Research Data. 77506 

Detrrlr~ilte Response of Aquatic Ecosystems to Physical Factors 
Influencing Pollutant Transport and Retention. 76009 

Determine the Pesticide-Microbial Interactions in the Estuarine 
Environment. 77544 

Develop Advanced Techniques for Trophic Classifications of 
Lakes and Assessing Estuarine and Wetlands Areas. 74538 

Develop and Apply Laboratory and Field Methods for 
Quantitative Assessment of the Effects of Pollution on Marine 
Communities. 7601 1 

Development and Characterization of Laboratory Model 
Ecosystems for Evaluating Toxic Substances. Fate and Effect. 
75025 

Development of a Benthic Bioassay System Employing Natural 
Assemblages. 77008 

Dissolved Organic Matter and Lake Metabolism. 106152 
Effects of Drilling Mud Constituents on the Sedimentary 

Microflora and the Base of the Marine Benthic Food Web. 
775 10 
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Effects of Petroleum Compounds on Estuarine Fishes, 77522 
Geographic Analysis of Thermal Equilibria: a Bioenergetic Model 

for Predicting Thermal Response of Aquatic Insect 
Communities, 106079 

Impacts of the Constrllction and Operation of coastal Nuclear 
' 

Power Plants on Estuarine Ecology, 54 
Impacts of Sediments and Nutrients on Biological Resources in 

Surface Waters of the United States, 75022 
Investigating the Impact of Drilling Mud and Its Major 

Components on Bivalve Species of Georges Bank, 106002 
Marine Sciences: Ship Time, 106495 
Mathematical Models of Fates of Pollutants in Estuaries. 77501 
Microcosm Matrix as a Test System for Pollutants: An Appraisal 

Using a Toxic Substance, 75024 
National Marine Pollution Monitoring Program, 77001 

' 

Oil and Hazardous Substance Spill Ecological Damage 
Assessment Research Coordination, 77504 

Oil Spill Response Research, North Atlantic Coast (Norfolk, VA 
to Eastport, ME), 77010 

Persistence Limits: A Management Strategy for Natural Marine 
Ecosystems, 77002 

Phytoplankton Growth, Dissipation and Succession in Estuarine 
Environments, 106522 

Synergisms and Interactions in Ecological Systems, 106647 
AQUATIC ECOSYSTEMS/BIOLOGICAL STRESS 

Determine the Toxic Effects of Selected Organic Pollutants on - 
Western Aquatic Species, 76015 

Develop, Refine and Validate Tests for Assessing Toxicity and 
Bioaccumulation in Marine Environments, 77013 

Effects of Thermal Addition on Marine Fouling Community 
Dynamics, 77006 

Effects of Aqueous Effluents from In Situ Fossil Fuel Processing 
Technologies on Aquatic Systems, 113000 

AQUATIC ECOSYSTEMS/CONTAMINATION 
Assessment of Energy-Related Toxicant Stress in an Engineered 

Ecosysteni, 76547 
lNEL Site Radioecology Program, 106561 
Marine Pollution Studies, 106569 
Plutonium Behavior in the Miami River Watershed, 136346 
Radioecology of Nuclear Fuel Cycles, 106462 

AQUATIC ECOSYSTEMS/ECOLOGY 
Ecology of Subtropical Shallow-Water Environments, 106581 
Food Chain Dynamics and Fish Mortality, 106007 
Marine Research Boat Operation, 106574 

AQUATIC ECOSYSTEMS/MATHEMATICAL MODELS 
Aquatic Ecosystem Modeling Package for Minicomputers, 75007 
Chemical Processes, 75034 
Effects of Energy Production on the Function of Aquatic 

Environments, 106648 
Investigation of Hazards Posed by Chemical Vapors Released in 

Marine Operations, 67007 
Modeling Transport and Behnvior of Pesticides and Other Toxic 

Organic Materials in Aquatic Environments, 75023 
Toxic Substances Model for EXAMS, 75036 

AQUATIC ECOSYSTEMS/MINERAL CYCLING 
Flow of Energy and Cycling of Elements and Effects of 

Environmental Change in Estuarine and Nearshore Oceanic 
Ecosystems, 106670 

AOUATIC ECOSYSTEMS/MONITORING -~ - -  - 
kational Environmental Research Park - Ecology Studies, 106465 
Petr~leum Hydrocarbon Analysis of Marine Systems, 77016 

AQUATIC ECOSYSTEMS/RADIATION MONITORING 
Distribution Coefficients for Radionuclides in Aauatic 

Environments, 160178 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 

Actinides in the Environment, 106419 
Cycling of Long-Lived Radionuclides. 106643 
Environmental Behavior of TE-99 and 1-129 , 106458 
Fusion Tech: Aquatic Environmental Cycling; Effects of 

Activation Product Nuclides, 106415 
INEL Site Radioecology Program, 106561 
Marine Environmental Test Program, 114000 
Mid-Pacific Marine Laboratory, 106563 
Radioecology of Nuclear Fuel Cycles. 106462 
Radionuclide Sources in the Coastal Zone, 106440 

AQUATIC ECOSYSTEMS/SAMPLING 
Coastal Oceanography Ship Charter, 106362 

AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS ' 

Cooling System Effects, 106636 
AQUATIC ECOSYSTEMS/THERMAL POLLUTION 

Effect of Temperature on Experimental Stream Ecosystems. 7651 3 
AQUATIC ECOSYSTEMS/WATER POLLUTION 

Bacterial Degradation of PCB: Consequences and Effects. 34816 
Petroleum Hydrocarbon Analysis of Marine Systems, 77016 

AQUATIC ORGANISMS 
(U~rspect>ed biota characrerisric of aquaric ecosysre!ns.) 

See also BENTHOS 
CR USTACEANS 

ECHINODERMS 
FISHES . . -. . - - 
MOLLUSCS 
PLANKTON 
W.4 TER HY.4CINTHS 

AQUATIC ORGANISMS/BEHAVIOR 
Winter Studies: Beaufort Sea, 54021 

AQUATIC ORGANISMS/BIOASSAY 
Biomass to Provide Toxicity Data on Fish and Illvertebrates on 

Four Classes of Hazardous Organic Chemicals Found in.U.S. - 
Drinking Waters, 76526 

Determination of Toxic Characteristics of Complex Effluents with' 
Algal and Macroinvertebrate Bioassays, 76515 

Prepare State-of-the-Art Report on Toxic Substances in Aquatic 
Organisms, 70541 

AQUATIC ORGANISMS/BIOLOGICAL INDICATORS 
Biomass to Provide Toxicity Data on Fish and Invertebrates on 
. Four Classes of Hazardous Organic Chemicals Found in U.S. 

Drinking Waters, 76526 
AQUATIC ORGANISMS/BIOLOGICAL MODELS 

Development of Water Quality Criteria for Protection of Aquatic 
Life. 77565 -. - -, . - - - 

AQUATIC ORGANISMS/BIOLOGICAL RADIATION 
EFFECTS - - - - - - - 
Marine Environmental Test Program, 114000 

AQUATIC ORGANISMS/CARCINOGENS 
Separation of Compounds with Anti-Carcinogenic Properties 

from Marine Invertebrates, 77554 
- 

AQUATIC ORGANISMS/CHEMICAL ANALYSIS 
Chemical Studies Directed Towards Ecological Damage - . 

Assessment of Petroleum Discharges intothe ~ a r i n e  - 
Environment, 77000 

AQUATIC ORGANISMS/CONTAMINA'rION 
dadionuclides in Coastal Environment, 106388 

AQUATIC ORGANISMS/ECOLOGY 
Effect of Temperature on Experimental Stream Ecosystems, 76513 

AQUATIC ORGANISMS/ENTRAINMENT 
Advanced Waste Heat Control for EPA: Intake Structure Task, 

150102 
AQUATIC ORGANISMS/IMPINGEMENT 

Advanced Waste Heat Control for EPA: Intake Structure Task, 
150102 

Minimization of Impacts Associated with Power Plant Raw Water 
Usage, 150048 

AQUATIC ORGANISMS/MANUALS 
Prepare an Illustrated Manual for Estuarine Macroinvertebrates, 

70537 
AQUATIC ORGANISMS/METABOLISM 

Biogeochemistry of Petroleum Components at the Sediment 
Water Interface, 106677 

Distribution and Fate of Biogenic and Petroleum-Derived 
Substances in Marine Sediments, 106629 ' I 

Effect of Petroleum-Related Pollutants on Aurelia Growth and 
Development, 106000 

Effects Assessment: Acute Toxicity, 77535 
Metabolism of Polyaromatic Hydrocarbons by Mixed Function 

Oxidases in Marine Organisms, 77559 
AQUATIC ORGANISMS/MUTAGENS 

Separation of Compounds with Anti-Carcinogenic Properties 
from Marine Invertebrates, 77554 

AQUATIC ORGANISMS/PHYSIOLOGY 
Determine the Dynamics of Dispersion and Dissipation in Marine 

and Estuarine Waters and the Effects on Marine and Estuarine 
-. . . - . . . -, . . - . . 

~ f f e c t s  of Petroleum Hydrocarbons on Marine Organisms, 100 
AQUATIC ORGANISMS/POPULATION DYNAMICS 

Effect of Temperature on Experimental Stream Ecosystems, 765 13 
Theory of ~ o d u ~ a t i o n  ~ y n a m i c s  in Stochastic ~patialiy Varying - 7 -  

~nGronme;lts, 106276 
AQUATIC ORGANISMS/POPULATIONS 

Winter Studies: Beaufort Sea, 54021 
AQUATIC ORGANISMS/PRODUCTIVITY 

Winter Studies: Beaufort Sea, 54021 
AQUATIC ORGANISMS/RADIONUCLIDE KINETICS , 

Mid-Pacific Marine Laboratory, 106563 
AQUATIC ORGANISMS/REPRODUCTION 

Development of Standard Methods for Spawning Menidia 
menidia in the Laboratory, 77542 

AQUATIC ORGANISMS/SAMPLING 
Prepare State-of-the-Art Report pn Toxic Substances in Aquatic 

Organisms. 70541 
AQUATIC ORGANISMS/SENSITIVITY 

Determine the Toxic Effects of Selected Inorganic Pollutants on 
Western Aquatic Species, 76014 

AQUATIC ORGANISMSITEMPERATURE EFFECTS,",!, , . , , 
Marine Environmental Test Program. 114000 

AQUIFERS/MONITORINC It ,, I,. I % 

: . I / '  , r 

Hydrogeologic and Geochemical Investigation of the Boone ,, Limestone Aquifer in Benton County, Arkansa;. 56004 
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AQUIFERS/RADIATION MONITORING 
Tatum Dome Study, 11 1008 

AQUIFERS/RADIONUCLIDE MIGRATION 
HLW: Particulate Migration, 160066 

ARACHIDONIC ACIDMETABOLISM 
Co-oxygenation of Xenobiotics by the Prostaglandin and 

Thromboxane Synthetase, 34505 
ARCTIC GAS PIPELINES/ENVIRONMENTAL IMPACTS 

Study of the Factors Affecting the Safety of Arctic Pipelines, 
60004 

ARCTIC GAS PIPELINES/SAFETY ENGINEERING 
Study of the Factors Affecting the Safety of Arctic Pipelines, 

60004 
ARCTIC OCEANACE 

Gases in Sea Ice, 106171 
ARCTIC REGIONS/AQUATIC ECOSYSTEMS 

Fate and Effects of Petroleum Hydrocarbons and Selected Toxic 
Metals in Marine Ecosystems and Organisms, 13002 

ARCTIC REGIONS/ENVIRONMENTAL IMPACTS 
Assessment of the Possible Cryospheric Responses to a CO2 

Induced Global Warning, 106192 
ARCTIC REGIONS/OIL SPILLS 

Oil--Ice Interactions: Beaufort Sea, 54075 
Oil Spills on Permafrost Underlain Tundra Slopes, 76028 

ARCTIC REGIONS/PIPELINES 
Study of the Factors Affecting the Safety of Arctic Pipelines, 

60004 
ARCTIC REGIONS/REVEGETATION 

Alder for Mined-Land Restoration in Cold-Dominated Climates, 1 
AREA POLLUTION SOURCES 

See POLLUTION SOURCES 
ARGON/ATOM-ATOM COLLISIONS 

Atomic and Molecular Properties and Their Relationship to 
Separation Processes, 1 19048 

ARGON/DIFFUSION 
Atomic and Molecular Prooerties and Their Relationshir, to 

Separa~ion Processes, 1 14048 
ARID LANDS 

See also DESERTS 
ARID LANDS/AGRICULTURE 

Graduate Research and Trainlng ~n Numerical Modeling and 
Alternate Energy Technology, 130026 

ARID LANDWENGINEERING 
Graduate Research and Training in Numerical Modeling and 

Alternate Energy Technology, 130026 
ARID LANDS/LAND RECLAMATION 

Ecological Interactions on Arid Lands, 52002 
Plant Ecophysiology, 106616 
Restoration of Surface-Mined Lands in Arid Regions, 106485 

ARID LANDWREVEGETATION 
Ecological Interactions on Arid Lands, 52002 

ARIZONA/GEOCHEMICAL SURVEYS 
Energy Lands, 53007 

ARIZONA/GEOLOGICAL SURVEYS 
Energy Lands, 53007 

ARIZONA/WATER RESOURCES 
Economic Consequences of Allocating Groundwater to 

Competing Interests in the Santa Cruz Basin, Pima County, 
Arizona, 56001 

ARIZONA/WIND 
Deterministic Wind Field Submodel for Use in Phoenix, AZ, and 

Application of Sea Breeze Wind Field Model to Tampa and St. 
Petersburg, FL, 74563 

AROMATICS 
See also BENZENE 

RENZIOINE 
BIPHENYL 
CONDENSED AROMATICS 
DDT 

PHEN0I.S I 

POL YCYCLIC AROMA TIC H YD I! OCARBONS 
TOLUENE 
X YL EAIES 

AROMATICS/ADSORPTION 
Separation and Determination of Carcinogens,'35062 

AROMATICS/BIODEGRADATION 
Bacterial Degradation of PCB: Consequences and Effects, 34816 
Enzymatic Degradation of Aromatic Compounds, 34608 

AROMATICS/BIOLOGICAL ACCUMULATION 
Bacterial Degradation of PCB: Consequences and Effects, 34816 

AROMATICS/BIOLOGICAL EFFECTS 
Bacterial Degradation of PCB: Consequences and Effects, 34816 
Environmental Contaminants: Effect on Tumor Immunity, 34830 
Metabolism, Induction, and Toxicity of PCBs, 34822 
Nervous System Porphyrins and Lead and PCB Effects, 34667 

AROMATICS/BIOSYNTHESIS 
Enzyme-Mediated Generation of Halogenated Pollutants. 34644 

AROMATICS/CHEMICAL ANALYSIS 
Method Validation Study for Priority Pollutants, 70520 

AROMATICS/CHROMATOGRAPHY 
Ion Chromatogrophlc Analys~s of Aromatic Amines, 73603 . 

AROMATICS/COVALENCE . 
Mechanisms of PB Toxicity in Developing Fetal Tissues, 34678 

AROMATICS/DOSE-RESPONSE RELATIONSHIPS 
Gastrointestinal Function and Toxicology, 34410 

AROMATICS/ECOLOGICAL CONCENTRATION 
Bacterial Degradation of PCB: Consequences and Effects, 34816 

AROMATICS/ENVIRONMENTAL TRANSPORT 
Distribution and Fate of Biopcllic and Petroleum-Dcrivcd 

Substances in Marine Sediments, 106629 
AROMATICS/GAS CHROMATOGRAPHY. 

Determination of Pesticides on PCBs in Municipal Sludges, 70514 
AROMATICS/HEALTH HAZARDS 

Preparation and Fifteen Status Assessment Reports, 71014 
AROMATICS/ION EXCHANGE CHROMATOGRAPHY 

Ion Chromatography of Aromatic Amines, 73531 
AROMATICS/MASS SPECTROSCOPY 

Determination of Pesticides on PCBs in Municipal Sludges, 70514 
AROMATICS/METABOLISM 

Gene-Enzyme Relationships in Somatic Cells and Their 
Organismal Derivatives in Higher Plants, 119071 

Imvact of Energy-Related Pollutants on Chromosome Structure, - - 
i06708 

Metabolism, Induction, and Toxicity of PCBs, 34822 
Pharmacokinetics of Chlorinated Xenobiotics, 34551 

AROMATICS/MOLECULAR BIOLOGY 
Enernv Transformation Processes in Molecular Electronic 

~ ~ L i e r n s ,  106227 
AROMATICS/MUTAGEN SCREENING 

Bacterial Degradation of PCB: consequences and Effects, 34816 
AROMATICS/OXIDATION 

Role of Aromatic Hydrocarbons in Photochemical Smog 
Formation. 73514 

AROMATIC~~PHOTOCHEMICAL REACTIONS 
Smog Chamber Study of Aromatics, 73517 

AROMATICS/PHOTOLYSIS 
Role of Aromatic Hydrocarbons in Photochemical Smog 

Formation, 735 14- 
AROMATICS/TOXICITY 

Effects of Halogenated Aromatic Hydrocarbons on the 
Metabolism of Foreign Organic Compounds, 72005 

Environmental Contaminants: Effect on Tumor Immunity, 34830 
Mechanisms of PB Toxicity in Developing Fetal Tissues, 34678 
Metabolism, Induction, and Toxicity of PCBs, 34822 
Transplacental Pathology of Environmental Chemicals, 34406 

ARSENATES/BIOCHEMICAL REACTION KINETICS 
Aqueous Solution Studies of Arsenates and Vanadates, 34615 

ARSENATEWMETABOLISM 
Molecular Mechanisms of the Epithelial Transport of Toxic Metal 

Ions Particularly Mercury, Cadmium, Lead, Arsenic, and Zinc, 
106135 

ARSENIC/ABSORPTION SPECTROSCOPY 
Evaluation of Flameless and Hydride Generation Atomic 

Absorption Methods for Arsenic and Selenium, 70502 
Trace Element Analysis of Naval Oil Shale Reserve No. I Core 

Samples, 71061 
ARSENIC/ACTIVATION ANALYSIS 

Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 
Samples, 71061 

ARSENIC/RIOLOGICAL EFFECTS 
Environ~nental Contaminants: Effect on Tumor Immunity, 34830 

ARSENIC/ECOLOGICAL CONCENTRATION 
Trace Element Geochemistry of South Atlantic Bight, 106652 

ARSENIC/ENVIRONMENTAI.. TRANSPORT 
Biogeochemistry of Uranium Mill Wastes. 106399 
Geochemistry of Cadmium and Other Selected Heavy Metals as 

Related to Coal Strip Mining. 71056 
ARSENIUHEALTH HAZARDS 

Coal-Fired Steam Plants: Human Environmental Exposure to Air 
and Water. 129 - . . - - . -. , . - . 

Preparation and Fifteen Status Assessment Reports. 71014 
ARSENIC/QUANTITY RATIO 

Iron-55 Phenomenon. 106239 
ARSENIC/TOXICITY 

Env'ironmental Contaminants: Effect on Tumor Immunity. 34830 
Moruholoeic and Biochemical Effects of Toxic Metals. 34409 
~ h ~ i i o l o ~ k a l  Effects of Arsenic. Cadmium. and Copper on 

Marine Shellfish. 34401 
~ e r a t o ~ e n i c  Effects of Heavy Metals. 34609 

ARSENIC/TRANSPORT 
Distribution of As. Cd. Hg. Pb, Sb and Se During Simulated In- 

Situ Oil Shale Retorting. 71042 
ARSENIC/VOLTAMETRY 

Isolation and Identification of Water-Borne Pollutants Associated 
with the Power Industry (Steam-Electric Power Generation). 
150023 
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ARSENIC/X-RAY FLUORESCENCE ANALYSIS 
Trace Element Analysis of Naval Oil Shale Reserve No. I ~8:; 

Samples, 7 1061 
ARSENIC COMPOUNDS/CARCINOGENESIS 

Co-carcinogcnic Potential of At.settic il l  Dlillkillg Water, 72018 
ARSENIC COMPOUNDS/METABOLISM - - - -  - 

Co-carcinogenic potential of Arsenic in Drinking Water, 72018 
ARSONIUM COMPOUNDS 

See ARSENIC COMPOUNDS 
ARTHROPODS 

See olso C R  US TACEA NS - - - - - -. . . - 
INSECTS 

ARTHROPODS/ABUNDANCE 
Ecology of Desert Arthropods. 106614 

ARTHROPODS/ECOLOGY 
Ecology of Desert Arthropods, 106614 

ARTHROPODS/MINERAL CYCLING 
Radioactive Tracer Studies of Soil and Litter Arthropod Food 

Chains, 106650 
ARTHROPODS/PREDATOR-PREY INTERACTIONS 

Radioactive Tracer Studies of Soil and Litter Arthropod Food 
Chains, 106650 

ARTHROPODS/SPATIAL DISTRIBUTION 
Ecology of Desert Arthropods, 106614 

ARYL RADICALS/ENVIRONMENTAL TRANSPORT 
Aryl Phosphate Sampling Project, 74561 

ASBESTOWAIR POLLUTION CONTROL 
Asbestos Sealant Evaluation. 71015 
Chemical Stabilizers for the Control of Fugitive Asbestos 

Emissions from Open Sources, 71004 
ASBESTOS/BIOLOGICAL PATHWAYS 

Recovery of Asbestos Fibers from Baboon Tissues, 72017 
ASBESTOS/CARCINOGENESIS 

Asbestos and Cancer, 34666 
Cancer Incidence in Relation to Asbestos in Drinking Water in the 

Pueet Sound Reeion. 72015 w -  , - -  - 

~ t i o l 6 ~ i c  Co-Factors in Asbestos ~a rc ino~ene i i s ,  34684 
ASBESTOS/ELECTRON MICROSCOPY 

Develop Methods for Identification and Concentration 
Measurement of Fine Particles in Aquatic Organisms, 76537 

Electron Microscopy, 75017 
ASBESTOS/FIBERS 

Automated personil Sample Fiber Counter, 33014 
ASBESTOWHEALTH HAZARDS 

Assessment of Asbestos Exposure to U.S. Public from Drinking 
Water, 7201 3 

Health Effect of Environmental Asbestos Fiber Length, 34652 
Preparation and Fiftecn Status Assessment Reports, 71014 
Proposal for Partial Support of the Subcommittee on the 

Geochemical Environment in Relation to Health and Disease, 
106733 ... .. 

ASBESTOS/INGESTION 
Recovery of Asbestos Fibers from Baboon Tissues, 72017 ' 

ASBESTOS/MEASURING INSTRUMENTS 
Evaluate Fibrous Aerosol Monitor and Personal Fiber Counter. 

33000 
ASBESTOS/MONITORING 

Automated Personal Sample Fiber Counter, 33014 
Evaluate Fibrous Aerosol Monitor and Personal Fiber Counter, 

33000 
ASBESTOS/QUANTITATIVE CHEMICAL ANALYSIS 

Standard Reference Material and Reference Method for Asbestos 
in Air. 72580 

ASBESTOS/SAMPLING 
Analyze Samples for Asbestos, 72584 
Development of Glass Array Impactors for Separation of Fibrous 

Aerosols. 72554 
ASBESTOS/SEALING MATERIALS 

Asbestos Sealant Evaluation, 7 101 5 
ASBESTOS/TISSUE DlSTRl BUTION - - ~ 

Recovery of Asbestos Fibers from Baboon Tissues, 72017 . 
ASBESTOS/TOXICITY 

Development of a Flowing Water Carcinogen Assay System 
Utilizing Fish and Aauatic Invertebrates. 77526 

Effects of-chronic ~ x ~ o s u r e  to Airborne Environmental Agents. 
341 1 1  

Environmental Dusts and Macrophage Function, 34689 
ASCARIS 

See AIEMA TODES 
ASHES 

See olso FL Y ASH 
ASHES/CHEMICAL COMPOSITION 

Determine the Effect of Temperature and Oxidizing Conditions 
on Metals and Particulates When Sludge is Thermally 
Destroyed, 71 522 

Fly Ash Characterization and Disposal for EPA: Characterization 
of Cool and Ash Task. 1501 14 

ASHES/ENVIRONMENTAL EFFECTS 
Proposal to Assess Metal Ion Pollution of Groundwater as a 

Consequence of Underground Coal Gasification in the San Juan 
Basin, 7 1046 

ASHEWLEACHING 
Proposal to Assess Metal Ion Pollution of Groundwater as a 

Consequence of Underground Coal Gasification in the San Juan 
Basin, 7 1046 

ASHES/SEDIMENTATION 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA: Effects of pH Adjustment and Suspended Solids Removal 
on Trace Metals in Power Plant Ash Pond, 1501 10 

ASHEWWASTE PRODUCT UTILIZATION 
Fundamental Concepts for Resource Recovery, 119052 

ASPHALTENES/FRACTIONATION 
Field-Flow Fractionation in the Analysis of Energy-Related 

Materials. 106229 
ASPHALTS 

See also ASPHAL TENES 
ASPHALTS/DEFORMATION 

Potential Use of Deflection Measurements to Assist in Designing 
Recycled Asphalt Pavements, 63042 

ASPHALTS/MATERIALS HANDLING 
R and D Needs in the Asphalt Paving Industry, 7101 1 

ASPHALTS/MIXTURES 
Design of Open Friction Courses with Sulfur Extended Asphalt, 

63036 
ASPHALTS/RADIONUCLIDE MIGRATION 

Asphalt Emulsion Sealing of Uranium Tailings, 114037 
ASPHALTS/RESEARCH PROGRAMS 

R and D Needs in the Asphalt Paving Industry, 7101 1 
ASPHALTS/STABILITY ~ 

Asphalt Emulsion Sealing of Uranium Tailings, 114037 
ASPHALTS/SYNTHESIS 

Determine Physical and Chemical Characteristics of Synthetic 
Asphalt Produced from Liquefaction of Sewage Sludge, 71544 

ASTROCYTOMAS 
See NEOPLASMS 

ATLANTIC OCEAN 
See also CHESAPEAKE BA Y 

GULF OF MAINE 
ATLANTIC OCEAN/BIRDS 

South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 
Distribution and Abundance of Marine Birds, Mammals, 
Turtles, and the Endangered Manatee, 54085 

ATLANTIC OCEAN/COASTAL WATERS 
Ocean Transport of Contaminants, 106640 

ATLANTIC OCEAN/CONTINENTAL SHELF 
Continental Shelf Processes Affecting the Oceanography of the 

South Atlantic Bight, 106651 
Coordination: Southeast Continental Shelf Studies, 106657 
Measurement of Gulf Stream and Wind Induced Shelf Circulation 

in the South Atlantic Bight, 106593 
Outer Continental Shelf Bathymetric Mapping Program, 13009 

ATLANTIC OCEAN/GEOCHEMICAL SURVEYS 
Geochemical Ocean Section Study. Atlantic--Pacific--Indian 

Oceans Program: Operations Group. 13005 1 
ATLANTIC OCEAN/GEOCHEMISTRY 

Trace Element Geochemistry of South Atlantic Bight, 106652 
ATLANTIC OCEAN/GEOLOGY 

Marine Habitat Mapping and Pipeline Hazard Assessment of the 
South Atlantic OCS. 54086 

ATLANTIC OCEAN/MAMMALS 
South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 

Distribution and Abundance of Marine Birds. Mammals, 
Turtles, and the Endangered Manatee. 54085 

ATLANTIC OCEAN/MANATEES 
South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 

Distribution and Abundance of Marine Birds. Mammals. 
Turtles. and the Endangered Manatee. 54085 

ATLANTIC OCEAN/METEOROLOGY 
Outer Continental Shelf Bathymetric Mapping Program. 13009 

ATLANTIC OCEAN/OCEANOGRAPHY 
Outer Continental Shelf Bathymetric Mapping Program. 13009 

ATLANTIC OCEAN/RADIOACTIVITY 
Coral Growth Rings and the Temporal History of Nuclear 14C 

and 90Sr/Sr in the Surface Ocean. 106162 
ATLANTIC OCEAN/TEMPERATURE GRADIENTS 

Ocean Currents and Thermal Observations for OTEC. 13018 
ATLANTIC OCEAN/TURTLES 

South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 
Distribution and Abundance of Marine Birds. Mammals. 
Turtles. and the Endangered Manatee. 54085 

ATLANTIC OCEAN/UPWELLING 
Interpretation of Equatorial Hydrographic. Nutrient Element and 

Radioisotope Data. 106189 
ATLANTIC OCEAN/WATER CURRENTS : 

Application of a Coastal Circulation Model to the South Atla~!tic 
OCS. 54087 
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Ocean Currents and Thermal Observations for OTEC, 13018 
ATLANTIC O C E A N N A T E R  POLLUTION 

Petroleum Hydrocarbons in the Sediments of the Bermuda 
Platform, 130007 

ATMOSPHERIC CHEMISTRY 
Combustion and Atmos heric Pollution Chemistry, 119038 

ATMOSPHERIC CHE~STRY/MATHEMATICAL MODELS 
Rural Oxidant Studies and the Role of NOx in Rural Oxidation 

Formation, 725 15 
Sulfur Budget In Power Plant Plumes: Processing, Management, 

and Analysis of Project State Data, 72514 
ATMOSPHERIC PRECIPITATIONS 

See olso RAIN 
ATMOSPHERIC PRECIPITATIONS/ISOTOPE RATIO 

Oxygen Isotope Ratio Studies of Sulfur Dioxide and Sulfates in 
the Environment, 106353 

ATMOSPHERIC PRECIPITATIONS/SAMPLING 
Chemical Composition of Precipitation in Minnesota, 106549 

ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 

ATOMIC ENERGY 
See N U C I - E A  R E N E R G Y  - . - . - - - -. . . . -. -. . - - 

ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIOIVS 

ATOMS/ENERGY LEVELS 
Development of an Integrated Laser-Low Energy Ion 

Accelerator Facility for the Training of Young Scientists in 
Energy-Related Atomic and Molecular Physics, 130027 

ATOMS/QUANTITATIVE CHEMICAL ANALYSIS 
Detection Atoms and Molecules. 106713 

ATP 
(Adenosine rriphosphare.) 

ATP/PHOSPHORYLATION 
Bioinorganic Chemistry. 106082 

ATP-ASE/BIOCHEMICAL REACTION KINETICS 
Effects of Mercurial Poisons on Na + ,K + -ATPase, 34827 

ATTITUDES 
See PUBLIC OPINION 

AUDITORY ORGANS/PATHOLOGICAL CHANGES 
Auditory Effects of Long Exposure to Low Levels of Noise, 

34635 

Combined Impulse-Continuous Noise: Auditory Effect, 34618 
AUGER MINING/NOISE POLLUTION ABATEMENT 

Development of a Reduced-Noise Auger Miner Cutting Head, 
51016 

~ - - - . - - - - - . 
Fringe Parking for Carpool Staging, 63002 

AUTOMOBILES/AIR POLLUTION CONTROL 
Engineering Specialized Research Equipment: Infrared Studies of 

Surface Dynamics During CO Oxidation on Pt Su~oorted - . . 
Catalysts, 130062 

AlJTOMOBILES/CARBURETORS 
Automotive Microcarburetor, 110029 

AUTOMOBILES/DIESEL ENGINES 
Data Base for Light-Weight Automotive Diesel Power Plant, 

65005 
Fuel Economy and Emissions Performance of Diesel 

Automobiles, 73536 
Lightweight Automotive Diesel Data Base, 65004 
Research and Policy Implications of the Substitution of Diesel 

Engines in Future Light Duty Vehicles, 65000 
AUTOMOBILES/EXHAUST GASES 

Characterization of Emissions from Prototype Motor Vehicles 
Designed for Low NOx Emissions, 73541 

Characterization of Emissions from Advanced Automotive Power 
Plant, 73592 

Diesel Emissions Research, 73599 
Identit'icat~on and Characterization of Emission from Mobile 

Sources, 73595 
lndependent Assessment of the )-Way Catalyst, 65002 
Los Angeles Catalyst Study (LACS), 72581 
Technical Symposium: Implications of a Low NOx Vehicle 

Emission Standards, 73537 
AUTOMOBILES/FUEL ECONOMY 

Independent Assessment of the 3-Way Catalyst, 65002 
AUTOMOBILES/ROAD TESTS 

Non-Petroleum Fuels for Power Units Used by Agriculture, 56 
AUTOMOTIVE FUELS 

see itso GASOLINE 
H YDROGEI\/ FUELS 

AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 
Exhaust Products from Alternate Fuels and Advanced 

Technology Engines, 106728 
AUTOMOTIVE FUELS/FUEL SUBSTITUTION 

Alternative Fuels Data Bank, 110026 

AUTOMOTIVE FUELS/PERFORMANCE TESTING 
Gasohol Utilization and Test Program, 116002 

AUXILIARY WATER SYSTEMS 
See olso CONDENSER COOLING SYSTEMS 

AUXILIARY WATER SYSTEMS/ENVIRONMENTAL 
IMPACTS 
Evaluate Entrainment Effects, 160067 

AVIATION FUELS 
See also HYDROGEN FUELS 

JET ENGINE FUELS 
AVIATION FUELS/CONSUMPTION RATES 

Development of an Aircraft Fuel Consumption Simulation Model, 
62003 

AVIATION FUELS/FUEL SUBSTITUTION 
Environmental Implications of Alternate Fuels, 20005 

AXONS 
See NER YE CELLS 

BACKFILLING/CEMENTS 
Technical and Economic Feasibility Study of Using Cemented 

Backfill in Active Underground Mines to Prevent Subsidence, 
5tn5i - - - - -  

BACKFILLING/WATER POLLUTION CONTROL 
Minimization of Groundwater Contamination in Surface Mine 

Backfills, 51074 
BACTERIA 

See also AEROMONAS 
COLIFORMS 
ESCHERICHIA COLI 
HAEMOPHIL US 

PNE V M o E u s  
PSE UDOMONAS 
SALMONELLA 
STREPTOCOCCUS 

BACTERIA/BIOLOGICAL INDICATORS 
Development of Improved Enumeration Methods Based on 

Physiological Studies of Indicator Bacteria Debilitation in 
Natural Waters, 70529 

BACTERIA/BIOLOGICAL STRESS 
Development of Improved Enumeration Methods Based on 

Physiological Studies of Indicator Bacteria Debilitation in 
Natl~ral Waters 70529 

BACTER~A/CELL MEMBRANES 
Biosynthetic Control, 106086 

BACTERIA/INFECTIVITY 
Research on Ozone Contacting Devices, 71530 

BACTERIA/MEASURING METHODS 
Develop and Evaluate Methods for Isolation and Identification of 

Gastroenteritis Bacteria from Environmental and Clinical SAM, 
72003 

Development of Improved Enumeration Methods Based on 
Physiological Studies of Indicator Bacteria Debilitation in 
Natural Waters, 70529 

Development and Evaluation of Methods for Microbiological 
Pollution Indicators and Pathogens in Water, 70553 

BACTERIA/METABOLISM 
Effect of Synfuels Process Waters on Indicator Bacteria, 113028 
Role of Marine Bacteria in Dissolved Petroleum Persistence in 

Northern Ports, 13028 
BACTERIA/MUTATIONS 

Activation and Reactivity of Nitroheterocyclics, 35086 
Coal Gasification Mutagenic Activity Hydrocarbons. 106339 

BACTERIA/PHYSIOLOGY 
Development of Improved Enumeration Methods Based on 

Physiological Studies of lndicator Bacteria Debilitation in 
Natural Waters, 70529 

BACTERIA/POPULATION DYNAMICS 
Bacterial Degradation of PCB: Consequences and Effects. 34816 
Effects of Energy Related Activities on the Plankton of 

Chesapeake Bay. 106523 
BACTERIA/PURIFICATION 

Develop and Evaluate Methods for Isolation and Identification of 
Gastroenteritis Bacteria from Environmental and Clinical SAM. 
72003 

BACTERIAL SPORES/INHIBITION 
Kasugamycin Inhibition of Bacterial Sporulation. 106033 

BACTERIOPHACES/DNA REPLICATION 
Nucleic Acid Structure. 1061 16 

BACTERIOPHAGES/GENE RECOMBINATION 
Nucleic Acid Structure, 1061 16 

BACTERIOPHAGES/GENETIC RADIATION EFFECTS 
Modification of X-Ray Induced Damages in Phage T4. 35023 
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Radiation Biophysical Study of Biological Molecules, 106137 - : 
Repair and Mutagenesis of DNA, 35079 , - 

BACTERIOPHAGES/GENETlCS 
DNA Metabolism of T-4 Phage, 106060 

BACTERIOPHAGES/HOST-CELL REACTIVATION 
R e ~ a i r  and Mutaeenesis of DNA. 35079 

BAGHOUSES/EFFICIENCY - ' 

Baghouse Test Support, 150099 
BAGHOUSES/MAINTENANCE 

Baghouse Test Support, 150099 
BAGHOUSES/OPTIMIZATION 

Emissinns. 7 1001 ~ ~ . -  

Novel Filtration Concepts Optimization, 150101 
BAGHOUSES/PERFORMANCE TESTING 

Baghouse Test Support, 150099 
BAGHOUSES/SERVICE LIFE 

Baghouse Test Support, 150099 
BAGHOUSESflECHNOLOGY ASSESSMENT 

Novel Filtration Concepts Evaluation, 150100 
BALLOONS 

Project Da Vinci: Manned Scientific Balloon Expedition, 106500 
BARIUM SULFATES/TOXICITY 

Toxic, Sublethal and Latent Effects of Selected Petroleum 
Hydrocarbons and Barium Sulfate on Marine Organisms, 77521 

BARLEY/MUTAGENESIS 
Nature and Mechanism of Induction of Mutation, 106314 

BARLEY/PLANT GROWTH. 
Effects of a 50% Increase Above Ambient of uv-b Radiation 

Viability, Growth, and Productivity of Field Grown Soybeans 
and Barley, 79009 

BASELINE ECOLOGY/DATA ACOUISITION 
INEL Ecoloeical Studies: NERP. - IO~S~O - - - . . -. . . . . . . 

BAT~TLLECBAL-CLEANING PROCESS 
See BATTELLE HYDROTHERMAL COAL PROCESS 

BATTELLE HYDROTHERMAL COAL PROCESS 
Technical and Economic Assessment of Environmental 

Advantaees Associated with Use of Battelle Treated Coal in 
- - -. . . - . . , . . . . . - 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 

BCC LATTICES/CHEMICAL ANAI.YSIS 
Characterization of Compounds and Alloys, 119022 

BCC LATTICES/MICROANALYSIS 
Characterization of Compounds and Alloys, 119022 

BEAGLES/BIOLOGICAL RADIATION EFFECTS 
Radiation Toxicity in Dogs, 106340 

BEAUFORT SEA 
See olso PR UDHOE BA Y 

BEAUFORT SEA/AQUATIC ORGANISMS 
Vulnerable Populations/Key Species: Chukchi Sea, 54022 
Winter Studies: Beaufort Sea, 54021 

BEAUFORT SEA/BASELINE ECOLOGY 
Vulnerable Populations/Key Species: Beaufort Sea, 54070 

BEAUFORT SEA/ENVIRONMENT 
Information Synthesis: Beaufort Sea. 54032 

BEAUFORT SEA/HAZARDS 
Other Hazards - Ice Gouging, Seismicity. and Coastal Erosion: 

Beaufort Sea, 54033 
BEAUFORT SEA/MAMMALS 

Investigation of the Occurrence, Population Density, and 
Behavior Patterns of Endangered Whales in the Vicinity of the 
Beaufort Sea Lease Area, 54035 

BEAUFORT SEA/MICROORGANlSMS 
Microbial Resoonses: Beaufort Sea. 5403 1 

BEAUFORT SEAIOFFSHORE OPERATIONS 
Lagoon Ecosystem Analys~s Beaufort Sea, 54073 

BEAUFORT SEA/SHORES 
Lagoon Ecosystem Analysis: Beaufort Sea, 54073 
0t6er ~ a z a r d s  - Ice ~ o u g i n ~ ,  Seismicity, and Coastal Erosion: 

Beaufort Sea, 54033 
Sea Ice Hazards: Beaufort Sea. 54081 
Seafloor Hazards: Beaufort Sea, 54071 

BEAUFORT SEA/WATER CURRENTS 
Transport of Pollutants: Beaufort Sea. 54023 

BEES 
See IIVSECTS 

BEHAVIOR 
(Litnired ro livirrg sysretns.) 

BEHAVIOR/BIOLOGICAL MODELS 
Cadmium: Neurobehavioral and Trace Metal Studies. 34813 
Effects of Microwaves on Neural Response. 34290 
Effects of Atmospheric Pollutants on Behavior, 34801 

BEHAVIOR/TEMPERATURE EFFECTS 
Threadfin Shad Impingement: Population Response. 160020 

, 

BEHAVIOR/TRACER TECHNIQUES 
Monitoring the Movements of Whales in and Adjacent to OCS ' 

Lease Areas, 54034 

BENTHOS 
Influence of Geochemical Origin and Drought Conditions on 

Aquatic Biota of the Known Geothermal Resource Area of 
California, 56006 

BENTHOS/BIOASSAY 
Development of a Benthic Bioassay System Employing Natural 

Assemblages, 77008 
BENTHOS/BIOLOGICAL MODELS 

Symposium on Marine Benthic Dynamics: Georgetown, SC, 
t nmnn .---"" 

BENTHOS/HYDROCARBONS 
Petroleum Hydrocarbons in the Sediments and Benthos of Lakes 

Michigan (Indiana Harbor) and Superior (Duluth Harbor), 
l l n > A  

BENTHOS/PHYSIOLOGY 
Acid Mine Pollution: Effects on Survival, Reproduction aiid 

Aging of Stream Bottom Microinvertebrates, 56035 
Biogenic Structure of Chesapeake Bay Sediments, 7755 1 
Biological Energetics of the Deep-Sea Benthic Boundary Layer, 

130009 
Temperature Tolerances of Benthic Marine Invertebrates and 

Their Relationship to Regulatory Requirement tbr 'l'hermal 
Effluent, 13021 - 

BENTHOS/POPULATION DYNAMICS 
Benthic Recolonization, 54007 

BENTHOS/SENSITIVITY 
Aquatic Community Bioassays, 77532 

BENTHOS/TAXONOMY , 

Identification of Benthic Polychaetous Annelids from the Gulf of 
Mexico, 54092 

BENZALDEHYDE/CHEMICAL REACTION YIELD 
Investigation of the Reactions of Aromatic Hydrocarbons in 

Photochemical Air Pollution, 72533 
BENZANTHRACENE/CARCINOGENESlS 

Animal Model: Oat Cell Lung Carcinoma, 35127 
Environmental Agents in Atherogenesis, 34680 

BENZANTHRACENE/MUTAGENESIS 
Photochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiologica! Approach. 106297 

BENZANTHRACENE/PHOTOCHEMICAL REACTIONS 
Photochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

BENZANTHRACENE/PHOTOLYSlS 
Photodegradation of Adsorbed Polycyclic Arenes, 34958 

BENZANTHRACENE/THERMODYNAMIC PROPERTIES 
Photochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

BENZENE/ADSORPTION 
Separation and Determination of Carcinogens, 35062 

BENZENE/ATOM-MOLECULE COLLISIONS . 
Crossed Molecular Beams, 119034 

BENZENE/BIOLOGICAL EFFECTS 
Health Consequences of Benzene Contamination of Drinking 

Water, 72014 
Intermediate Metabolites 111volved in Benzene Toxicity, 34694 

BENZENE/HEA'LTH HAZARDS 
Preparation and Fifteen Status Assessment Reports. 71014 

BENZENE/METABOLISM 
Benzene Toxicity and Metabolism, 34602 

BENZENE/PHOTOCHEMICAL REACTIONS 
Investigation of the Reactions of Aromatic Hydrocarbons in 

Photochemical Air Pollution, 72533 
BENZENE/TOXICITY 

Benzene Toxicity and Metabolism, 34602 
Intermediate Metabolites Involved in Benzene Toxicity. 34694 
Toxicity of Several Chlorinated Benzenes to the Fathead Minno\v. 

76535 
BENZIDINE/CHEMICAL ANALYSIS 

Method Validation Studies for Priority Pollutants. 70526 
BENZOPYRENE/BIOCHEMICAL REACTION KINETICS 

PAH Interactions with Proteins, 106206 
BENZOPYRENE/BIOLOGICAL EFFECTS 

Embryotoxicity in Cultured Embryos, 106624 
Role of DNA Repair Damage and Its Repair Mechanisms in In 

Vitro Chemical Transformation. 35107 
BENZOPYRENE/CARCINOGENESlS 

Animal Model: Oat Cell Lung Carcinoma. 35127 
Carcinogenesis Screening Using Cell Culture Assays. 35034 
Environmental Agents in Atherogenesis. 34680 
Molecular Events in Chemical Carcinogenesis. 35072 
Polycyclic Hydrocarbon Metabolism and Binding in Skin. 35068 
Role of Immune Responses in Experimental Chemistry Toxiyj!y , 

and Carcinogenicity. 106057 . , 

Study of Respiratory Carcinogenesis. 35027 - ,  
BENZOPYRENE/CHEMICAL REACTIONS 

PAH Interactions with Proteins. 106206 
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BENZOPYRENE/ENVIRONMENTAL TRANSPORT 
Fate and Biological Effects of Polycyclic Aromatic Hydrocarbons 

in Aquatic Stream, 75046 
BENZOPYRENE/HEALTHHAZARDS 

Coal Liquefaction: Carcinogenesis Mouse Skin, 106424 
BENZOPYRENE/METABOLISM 

Adrenal Carcinogen Metabolism. 35078 
Chemical and Enzymatic Conjugation of Glutathione with Arene 

Oxides and Epoxides, 34103 
Co-oxygenation of Xenobiotics by the Prostaglandin and 

Thromboxane Synthetase, 34505 
Control of Benzo(a)pyrene Metabolism in Cells from Animal and 

Human Sources, 35088 
Effects of Polychlorinated Biphenyl Isomers on Extrahepatic 

Metabolism of Benzpyrene, 34109 
Interaction of Benzo(a)Pyrene with Nuclear Proteins, 35145 
Pharmacokinetic Parameters in Carcinogenesis: Their Alteration 

by Anti-Carcinogenic Agents, 34552 
Polycyclic Hydrocarbon Metabolism and Binding in Skin, 35068 
Specificity in BAP Diol Epoxide Covalent Beading to DNA, 

35147 
BENZOPYRENE/MUTAGENESIS 

Carcinogen Testing: A Mouse Lymphoma Mutation System, 
ITOR1 ----- 

Coal Liquefaction: Comparative Mutagenesis, 106425 
Photochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

BENZOPYRENE/PHOTOCHEMICAL REACTIONS 
Photochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

BENZOPYRENE/PHOTOLYSIS 
Photodegradation of Adsorbed Polycyclic Arenes, 34958 

BENZOPYRENE/RADIOSENSlTIVITY EFFECTS 
Study of Respiratory Carcinogenesis, 35027 

BENZOPYRENE/TERATOGENESIS 
Embryotoxicity in Cultured Embryos, 106624 

BENZOPYRENE/THERMODYNAMIC PROPERTIES 
Photochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

BENZOPYRENE/THIN-LAYER CHROMATOGRAPHY 
Automated Analysis for Workplace Environment, 106449 

BENZOPYRENE/TOXICITY 
Carcinogenic Effects of Petroleum Hydrocarbons on Selected 

Marine and Estuarine Organisms, 34458 
Cytochrome P450, Chemical Carcinogenesis Benzo(a)pyrene, 

35016 
Enzymes Metabolizing Chemicals: Chemical and Physiological 

Effectors of These Systems, 34451 
Excision-Repair of Benzo(a)pyrene: Modified DNA, 34965 

BERING SEA/BIRDS 
Receptors (Birds): Bering Norton, 54069 

BERING SEA/COASTAL WATERS 
Transport of Pollutants: Bering Norton, 54028 

BERING SEA/MAMMALS 
~ e c e ~ t o r s  (Marine Mammals): Bering Norton, 54066 

BERING SEA/OFFSHORE SITES 
Information Synthesis: Bering Norton. 54027 

BERING SEA/WATER CURRENTS 
Transport of Pollutants: Bering Norton, 54028 

BERKELIUM 249/SYNTHESIS 
Physical Chemical Studies of the Transuranium Elements. 119032 

BERYLLIUM/HEALTH HAZARDS 
Coal-Fired Steam Plants: Human Environmental Exposure to Air 

and Water. 129 
BERYLLIUM/METABOLISM 

Chemical Toxicology, 106442 
BERYLLIUM 7/RADIATION MONITORING 

Radioactivity in Surface Atr, 106660 
BERYLLIUM COMPOUNDS/BIOLOGICAL EFFECTS 

Beryllium/Lithium Effects on Aquatic Organ. 106492 
BERYLLIUM COMPOUNDS/ENVIRONMENTAL IMPACTS 

Beryllium/Lithium Effects on Aquatic Organ, 106492 
BERYLLIUM COMPOUNDS/TOXICITY 

Beryllium/Lithium Effects on Aquatic Organ. 106492 
BERYLLIUM MODERATORS 

See BER YLLIUIW 
BETA DECAY RADIOISOTOPES/BIOLOGICAL RADIATION 

EFFECTS 
Dose-Response Relationships for Inhaled Beta-Emitting 

Radionuclides. 106499 
BETA DECAY RADIOISOTOPES/DOSE-RESPONSE 

RELATIONSHIPS 
Dose-Response Relationships for Inhaled Beta-Emitting 

BETA PARTICLES/BIOLOGICAL RADIATION EFFECTS 
Tumorigenic Action of Beta, Proton, Alpha and Electron 

Radiation on the Rat Skin, 106513 
BILIRUBIN/BIOCHEMISTRY 

Plant Biochemistry, 1061 12 
BILIVERDIN/BIOCHEMISTRY 

Plant Biochemistry, 1061 12 
BINDERS/RECYCLING 

Softening or Rejuvenating Agents for Recycled Bituminous 
- . . . - - . - , - - - . . 

BIOACCUMULATION 
See BIOLOGICAL ACCUMULATION 

BIOASSAY/AUTOMATION 
Health Effects of Combustion-Generated Soots and Polycyclic . . 

Aromatic Hydrocarbons, 106545 
BIOASSAY/MANUALS 

Industrial Effluent Source Assessment. 77523 
BIOCHEMICAL REACTION KINETICS/BIOLOGICAL 

MODELS 
Biometrics: Risk Analysis, 106406 

BIOCONVERSION 
See also ANAEROBIC DIGESTION 

BIOCONVERSION/ENVIRONMENTAL IMPACTS 
Energy from Biological Processes, 180000 

BIOCONVERSION/MEETINGS 
Solar-Biomass (Bioconversion) National Confcrencc, 71082 

BIODEGRADATION/BIOCHEMICAL REACTION KINETICS 
Biodegradation of Chlorinated Dibenzofurans and 

Dibenzodioxins, 77545 
Determine the Pesticide-Microbial Interactions in the Estuarine 

Environment, 77544 
Effects of Pollutants on Microbial Activities in Estuarine Surface 

Films, 77543 
Prediction of Microbial Transformations of Toxic Substances in 

Natural Waters and Sediments, 75035 
BIODEGRADATION/BIOLOGlCAL MODELS 

Persistence Limits: A Management Strategy for Natural Marine 
Ecosystems, 77002 

BIOLOGICAL ACCUMULATION/DATA COMPILATION 
Prepare State-of-the-Art Report on Toxic Substances in Aquatic 

Organisms. 70541 
BIOLOGICAL EFFECTS 

See also BIOLOGICAL RADIA TION EFFECTS 
BIOLOGICAL EFFECTWAGE DEPENDENCE 

Regulation of Neural Distribution of Heavy Metals, 34633 
RIOI.OGICAL FOULINWWATER POLLUTION CONTROL 

State-of-the-Art for Biocides in Cooling Systems, 150059 
Technical and Economic Study of Mechanical Alternatives to 

Chlorination, 150058 
BIOLOGICAL INDICATORS/GROUND COVER 

Transuranium Element Transport-Agricultural Systems, 160076 
BIOLOGICAL INDICATORS/HAEMOPHILUS 

Studies on Mutation Induction in Haemophilis, 106129 
BIOLOGICAL INDICATORS/WATER POLLUTION 

MONITORS 
Development of Improved Enumeration Methods Based on 

Physiological Studies of Indicator Bacteria Debilitation in 
Natural Waters. 70529 

BIOLOGICAL INDICATORS/YEASTS 
Molecular Genetics, 1061 30 

BIOLOGICAL MATERIALS 
(See also specific biological marerials.) 

See also BIOMASS 
BLOOD 
FOOD 
MILK 
PLANTS 
TISSUES 
I I R I A ~ F  - - . - . . - 

BIOLOGICAL MATERIALS/ABSORPTION 
SPECTROSCOPY 
Synchrotron Ultraviolet Pro'ect. 106215 

BIOLUC~~CAL MATERIALS/CHEMICAL ANALYSIS 
Analytical Development Studies. 106665 
Development and Evaluation of Analytical Test Procedures for 

Prioritv Pollutants. 705 16 
B I O L O G I ~ A L  MATERIALS/EMISSION SPECTROSCOPY 

Dtstrtbutton of Trace Elements in Btological Systems. 106613 
BIOLOGICAL MATERIALS/NEUTRON DIFFRACTION 

Neutron Core. 106036 
BIOLOGICAL MODELS/CARCINOGENESIS 

Cellular and Molecular Mechanisms of Neoplastic Progression. 
34508 

BIOLOGICAL MODELVGENETIC MAPPING 
Analysis of Cytochromr Mutants. 106059 

BIOLOGICAL MODELS/MICE 
Tumor Cell Radiobiology (Mice). 35041 

BIOLOGICAL RADIATION EFFECTS 
Sce ulso GELYETIC R,-IDIA TION EFFECTS 
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RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/.BIOCHEMICAL 

REACTION K I N E T I C S  
Effects of Radiation on Stationary Cells, 35009 

BIOLOGICAL RADIATION EFFECTS/BIOLOGICAL 
INDICATORS 
Prcnatal Effect of Pol l l r ta~~~s ,  106302 

BIOLOGICAL RADIATION EFFECTS/BIOLOGICAL 
MODELS 
D N A  Repair and Recovery in the Mammalian Cell Cycle, 35007 

BIOLOGICAL RADIATION EFFECTS/BIOLOGICAL 
REPAIR . . -. . . . . . 

Complementation of Cellular Radiation Repair Pathways, 35141 
BIOLOGICAL RADIATION EFFECTS/LABORATORY 

ANIMALS 
Effects of High Energy Neutron Sources in Tissue-Like Media, 

35043 
BIOLOGICAL RADIATION EFFECTWRESEARCH 

PROGRAMS 
~ e ~ o r t  on ~ e s e a r c h  Program Under Manhattan District, 106741 

BIOLOGICAL REPAIR 
See also HOST-CELL REACTIVATION 

PHOTOREACTIVA TION 
Modification of Radiation Effects (Mice). 35042 
Repair and Mutagenesis of DNA,  35079" 

BIOLOGICAL REPAIR/BIOCHEMICAL REACTION 
KINETICS 
Coal Liquefaction: Role of Repair in Carcinogenesis, 106414 
D N A  Repair and Its Relationship to Cancer, 35051 
Modification of X-Ray Induced Damages in Phage T4,35023 
Radiation Repair in Drosophila melanogaster, 35146 
Role of D N A  Repair Mechanisms in the Etiology of Cancer, 

lSM2 -----  
BIOLOGICAL REPAIR/BIOLOGICAL PATHWAYS 

Carcinogen Damage and Repair of D N A  in Human Chromatin, 
7AQC6 " ..-- 

Cellular Recovery Mechanisms. D N A  Repair, and Radiation 
Sensitization, 35031 

Modification of X-Ray Induced Damages in Phage T4,35023 
Radiation-Induced Mutagenesis and Carcinogenesis, 35083 

BIOLOGICAL REPAIR/ENZYME ACTIVITY 
Studies on Mutation Induction in Haemophilis, 106129 

BIOLOGICAL REPAIR/ERRORS 
Drosophila Cytology and Genetics, 106 12 1 
Radiation Biophysical Study of Biological Molecules, 106137 

BIOLOGlCAL STRESS/BEHAVIOR 
Psychological Responses of Miners to Emergency, 51017 

BIOLOGICAL STRESS/BIOLOGICAL EFFECTS 
Threadfin Shad Impingement: Population Response, 160020 

BIOLOGICAL STRESS/MONITORING 
Develop. Refine and Validate Tests for Assessing Toxicity and 

Bioaccumulation in Marine Environments, 77013 
BIOLOGICAI. TESTING 

See BIOASSA Y 
HIOMASS 

(All growing orgatlic morrer such as plonrs, frees. grasses, and algae.) 
See also AGRICULTURAL WASTES 

ALGAE 
MAIZE 
MANURES 
PLANTS 
TREES 
WOOD 
WOOD WASTES 

BIOMASS/COMPARATIVE EVALUATIONS - - -  - - -  

Macro Economic Study: Biomass vs. Coal, 71041 
BIOMASS/CONVERSION 

Assessment of Environmental Control Technology for Solar- 
Derived Fuels, 100085 

BIOMASS/ELECTROCHEMISTRY 
Electrochemical Conversion of Biomass into Proteins and 

Hydrogen, 28 
BIOMASS/ENERGY POLICY 

Energy Policy, Biomass, and Agriculture: an Economic Analysis, 
98 

BIOMASS/ENVIRONMENTAL IMPACTS 
Integrated Environmental Assessment of Biomass, 150054 

BIOMASS/FEASIBILITY STUDIES 
Plant Biomass and Energy ~ o n s e r G i o n ,  119070 

BIOMASS/GASIFICATION 
Energy: Putting It to Work, 130031 

BIOMASS/OXIDATION 
Electrochemical Conversion of Biomass into Proteins and 

Hvdroeen. 28 
BIOM;QSS~PLANTATIONS/ENVIRONMENTAL IMPACTS 

Energy from Biological Processes, 180C00 
BIOMIMETIC PROCESSES/NEUTRON DIFFRACTION 

Low Angle Neutron Diffraction, 106067 

BIRDS/SPATIAL DISTRIBUTION 

BIOMIMETIC PROCESSES/NUCLEAR MAGNETIC 
RESONANCE 
NMR Studies of Membrane Structure, 106093 

BIOSPHERE/BIOLOGICAL MODELS 
Partial Support of the Man and Biosphere Program, 106688 

BIOSPHERE/POLLUTION 
Energy-Related Pollutants in the Biosphere, 106666 

BIOSPHERE/RADIATION MONITORING 
Radioactivity in the Biosphere, 106662 

BIPHENYLflERATOGENESIS 
Effects of Developmental Exposure to Polychlorinated Biphenyls 

on Neurobehav~oral Functioning of Mice, 34242 
BIPHENYLDIAMINE 

See BENZIDINE 
BIRDS 

See olso FOWL 
BIRDS/ARCTIC REGIONS 

Effect of Habitat Conditions on S ~ a t i a l  Parameters of Shorebird 
Populations, 106634 

BIRDS/BEHAVIOR 
Neurobehavioral Toxicity of Developmentnl Exposurc of 

Japanese Quail to Microwave Irradiation, 34246 
BIRDS/BIOLOGICAL VARIABILITY 

Effect of Habitat Conditions on Spatial Parameters of Shorebird 
Populations, 106634 

BIRDS/COASTAL REGIONS 
Effect of Habitat Conditions on Spatial Parameters of Shorebird 

Populations, 106634 
BIRDS/CONTAMINATION 

Yolk Deposition in Birds Subjected to Environmental 
Contaminants, 8 

BIRDS/DATA COMPILATION 
South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 

Distribution and Abundance of Marine Birds, Mammals, 
Turtles, and the Endangered Manatee, 54085 

BIRDS/ECOLOGY 
Marine and Coastal Birds: Kodiak, 54056 
Marine Birds and Mammals: Northeast Gulf of Alaska, 54048 
Receptors (Marine Birds and Mammals): Bristol Bay, 54025 
Receptors (Marine Birds and Mammals): St. George Basin, 54029 
Receptors (Birds): Bering Norton, 54069 
Receptors (Marine Birds): Aleutians, 54077 

BIRDS/GENETICS* 
Management of Natural Resources, 106644 

UIRDS/HABITAT 
Management of the Red Cockaded Woodpecker, an Endangered 

Species, 106592 
Marine Mammal and Seabird Study of Central and Northern 

California, 54043 
Seabird Nesting and Seasonal Use Survey for the Central and 

Northern California Coastal Region, 54039 
Synthesis and Evaluation of Avian Populations and Habitat: West 

Vireinia and Alabama. 52010 
B I R D S ~ M A R I N E  S ~ I R V E Y S -  

Marine Bird Study: Outer Continental Shelf, 52013 
BIRDS/NUTRITION 

Nutritional Significance of the Copper-Bering River Intertidal 
Systems to Spring-Migrating Shorebirds Breeding in Western 
Alaska. 106600 

BIRDS/PHYSIOLOGY 
Effects of 2450 MHz Microwave on the Embryonic Development 

of Japanese Quail, 34291 
BIRDS/POPULATION DYNAMICS 

Distribution of Marine Birds on the Mid-Atlantic U.S. Outer 
Continental Shelf, 106735 

Effect of Habitat Conditions on Spatial Parameters of Shorebird 
Populations, 106634 

Manaeement of Natural Resources. 106644 ~ - - ~  - - -  , --.. 

~ e c e s o r s  (Birds): Bering Norton, 54069 
BIRDS/POPULATIONS 

Marine Mammal and Seabird Study of Central and Northern 
California, 54043 

Synthesis and Evaluation of Avian Populations and Habitat: West 
Virginia and Alabama, 52010 

BIRDS/RADIATION DOSES - - - - - -  
l N E L  Site Radioecology Program. 106561 

BIRDS/RADIOECOLOGY 
INEL Site Radioecology Program, 106561 

BIRDS/RADIONUCLIDE KINETICS 
INEL Site Radioecology Program, 106561 

BIRDS/SAFETY 
Transmission Line Effects on Bird Flights. 116013 

BIRDS/SPATIAL DlSTRlBUTION 
Marine Mammal and Seabird Study of Central and Northern 

California. 54043 
South Atlantic and Gulf of Mexico Pilot Study of the Seasonal ' 

Distribution and Abundance of Marine Birds. Mammals. 
Turtles, and the Endangered Manatee, 54085 
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BITUMENS 
See olso ASPHALTS 

BITUMENS/CHEMICAL ANALYSIS 
Oil Shale and Tar Sand Effluent Characterization, 106484 

BITUMINOUS COAL/MICROSTRUCTURE 
Structure of Coal, 119024 

BITUMINOUS MATERIALS 
See also OIL SANDS 

OIL SHALES 
BITUMINOUS MATERIALS/BINDERS 

Softening or Rejuvenating Agents for Recycled Bituminous 
Binders, 63041 

BITUMINOUS MATERIALS/RECYCLING 
Bituminous Concrete Pavement Recycling: Placement and 

Evaluation of Experimental Pavements, 63034 
Data Bank for Recycled Bituminous Concrete Pavement, 63035 
Test for Efficiency of Mixing Recycled Asphalt Pavements, 63039 

RI.ASTS 

B L O ~ ~ / ' B ~ O S ~ N T H E S I S  
Lead and PCB's: Pharmacologic and Toxicologic Studies, 34625 

BLOOD/CHROMOSOMAL ABERRATIONS 
Coal Liquefaction-Chromosome Aberrations, 106383 

BLOOD/PATHOLOGICAL CHANGES . 
Inhalation Tox Shale Dust, 100060 

BLOOD CIRCULATION/BIOLOGICAL FUNCTIONS 
Observations on Immunohemopoietic Marrow, 106631 

BLOOD FORMATION/BIOCHEMICAL REACTION KINETICS 
Cell Damage Metals, 106369 

BLOOD FORMATION/BIOLOGICAL MODELS 
Mechanisms of Shale Pollutants on Hematopoiesis, 106056 

BLOOD SERUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analysis of Total Organic Chlorine and Bromine Residues in 

Human Body Fluids and Tissues, 341 12 
BLOWOUT PREVENTERS 

Blowout Prevention Procedures for Offshore Drilling, 53023 
RNI. -. .- 

(Brookhaven Norionol Lobororory.) 
BNL/BASELINE ECOLOGY 

Environmental Park, 106360 
BODY CENTERED CUBIC 

See BCC LATTICES 
BOILER FUEL/COMBUSTION PRODUCTS 

Emissions Assessment of Conventional Combustion Systems, 
73010 

BOILERS 
See olso REFUSE-FUELED BOILERS 

BOILERS/COMBUSTION CONTROL 
Environmental Assessment of Stationary Source NOx Control 

Technologies, 73007 
BOILERS/OPERATION 

Cycling of Steam Power Plants Owith Drum Boilers, 150077 
BOILERS/START-UP 

Cycling of Steam Power Plants Owith Drum Boilers, 150077 
BOILING DETECTION 

Advanced Two-Phase Flow Instrumentation, 160048 
BOILING WATER REACTORS 

See B WR TYPE REACTORS 
BONE CELLS/METABOLISM 

Study of Influence of Hormones on Transport of Cations into and 
out of Bone, 1061 36 

BONE MARROW/BIOLOGICAL RADIATION EFFECTS 
Growth of Bone Marrow in Modified T C  System, 106621 

BONE MARROW/CHROMOSOMAL ABERRATIONS 
Coal Liquefaction-Chromosome Aberrations, 106383 

BONE MARROW CELLS/BIOLOGICAL FUNCTIONS 
Marrow-Tumor Interpretations: The Role of Bone Marrow in 

Controlling Chemically Induced Tumors, 106035 
BONE MARROW CELLS/CONTROL 

Regulation of Hematopoiesis. 106071 
BONE MARROW CELLS/MATURATION 

Regulation of Hematopoiesis, 106071 
BONE SEEKERS/BIOLOGICAL RADIATION EFFECTS 

Dynamics of Bone Mineralization. 106062 
Experimental Radiation Pathology and Oncology, 106337 
Radioactivity Studies, 10651 1 

BONE SEEKERS/DOSE-RESPONSE RELATIONSHIPS 
Experimental Radiation Pathology and Oncology, 106337 

BONE SEEKERS/METABOLISM 
Radioactivity Studies, 10651 1 

BONE SEEKERS/RADIONUCLIDE KINETICS 
Dynamics of Bone Mineralization, 106062 

BONE TISSUES/BIOSYNTHESlS 
Dynamics of Lead Metabolism in Bone, 34626 

BONES 
See SKELETON 

RnP --- 
See BLOWOUT PR E VENTERS 

BORON/ABSORPTION SPECTROSCOPY 
Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

Samples, 71061 
BORON/ACTIVATION ANALYSIS 

Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 
Samples. 71061 

BORON/HEALTH HAZARDS 
Coal-Fired Steam Plants: Human Environmental Exposure to Air 

and Water, 129 
BORON/SOIL CHEMISTRY 

Controlling Strip Mine Runoff, 117 
BORON/TOXICITY 

Use of Sewage Sludge to Improve Growth on Acidic Ohio Strip- . 
MIne Spoils: Boron Toxicity Problem, 93 

BORON/X-RAY FLUORESCENCE ANALYSIS 
Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

Samples, 71061 
BO'ITOMING CYCLES/MARKETING RESEARCH 

Pipeline Bottoming Cycle Study, 110016 
BOUNDARY LAYERSmATHEMATICAL MODELS 

Buul~dary Layer Model Improvcmcnt nnd Vnlidation, 72524 
Boundary Layer Model Improvement and Validation, 73561 

BRAIN 
See olso OLFACTOR Y BULBS 

BRAIN/CONGENITAL MALFORMATIONS 
Brain Tumors and Congenital Malformations, 36504 

BRAIN/GROWTH 
Chronic Perinatal Lead Exposure and Brain Function, 34690 

BRAIN/ONTOGENESIS 
Regulation of Neural Distribution of Heavy Metals. 34633 

BRAIN/PATHOLOGICAL CHANGES 
Effects of Microwave Radiation on the Nervous System, 34288 
Effects of Lead Exposure on the Developing Rat Brain, 34643 
Measurement of Normal Tissue Change in Therapeutically 

Irradiated Brain (Human). 35098 
Methylmercury Embryopathy, 34607 
Regulation of Neural Distribution of Heavy Metals, 34633 

BRAIN/PHYSIOLOGY 
Pediatric Neurology, 36501 

BRAIN/RADIOTHERAPY 
Measurement of Normal Tissue Change in Therapeutically 

Irradiated Brain (Human), 35098 
BREAKWATERS 

See DAMS 
BREASTS 

See MAMMAR Y GLANDS 
BRINES/BIOLOGICAL EFFECTS 

Ecology of Desert Arthropods, 106614 
BRINES/CONTAINMENT 

Containment of Geothermal Brines, 71090 
BRINES/ENERGY RECOVERY 

Energy Recovery from the Reject Brine of Reverse Osmosis 
Systems, 56073 

BRINES/OXIDATION 
Waste to Energy Technology Conference, 71098 

BRINES/WASTE DISPOSAL 
NOS Strategic Petroleum Reserve Support Project, 13015 

BROMINATED ALIPHATIC HYDROCARBONS/ADSORPTION 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA: Treatment of Chemical Waste Waters from Coal-Fired 
Power Plants With Special Emphasis on Trace Contaminant 
Task Removal, 1501 13 

BROMINATED AROMATIC HYDROCARBONS/BIOLOGICAL 
EFFEmS - - - - - - - 
Effects of In Utero Exposure to PBBs on Neurobehavioral 

Development of Mice, 34247 
Neurobehavioral Effects of Chronic Polybrominated Biphenyls in 

Rats, 34244 
BROMINATED AROMATIC HYDROCARBONS/ 

TERATOGENESIS 
Effects of In Utero Exposure to PBBs on Neurobehavioral 

Development of Mice, 34247 
BROMINE/INHALATION 

Trace Element Deposition in Ambient Aerosol Inhalation, 34638 
BROMINE CHLORIDES/ENVIRONMENTAL IMPACTS 

State-of-the-Art for Biocides in Cooling Systems, 150059 
BROMINE COMPOUNDSA'OXICITY 

Effects of Halogenated Aromatic Hydrocarbons on the 
Metabolism of Foreign Organic Compounds. 72005 

BROMODEOXYURIDINE 
See BUDR 

BROOKHAVEN NATIONAL LABORATORY 
See BNL 

BUDR 
(Bro~nodc~oxy~rridi,re.) 
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BUDR/BIOLOGICAL EFFECTS.  
Effect of Mutagenic Agents on the Initiation of D N A  Replication 

in Mammalian Cells, 106146 
BUDR/'TOXICITY 

Tritium in Mammalian Cells, 106376 
BUILDING MATERIALS 

See also CEMENTS 
CONCRETES 

BUILDING MATERIALWBINDERS 
Highway Binder Materials from Cellulosic and Related Wastes, 

63038 
BUILDINGS (CONTAINMENT) 

See CONTAINMENT B UIL DINGS 
BURROWDELAYED RADIATION EFFECTS 

Late Somatic Effects of Energy Pollutants, 106567 
BUSES/CONTROL SYSTEMS - - - - . - - 

Bus Signal Priority Stratc 
BUSES/FUEL C( 

Integration of B 
BUSES/FUEL E( 

Voluntary Trucl 
I Inn15 

Gi&: Phase I, 63019 
3NSUMPTION 
51s Strategies with NETSIM, 63012 
-0NOMY 
k and Bus Fuel Economy Improvernent Program, 

. ----- 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Containment Analysis Development, 160002 - 
BWR T Y P E  REACTORS/ECCS ' 

Alternate ECC Concepts, 160030 
BWR TYPE REACTORS/ENVIRONMENTAL IMPACTS 

' Utilization of Atmospheric Release Advisory Capability (ARAC), 
160092 

BWR TYPE REACTORSIFUEL ELEMENT FAILURE 
Fuel Behavior Verification, 160007 

BWR T Y P E  REACTORS/FITEL ELEMENTS 
Fission Product Release from LWR Fuel, 160006 
Fuel Behavior Verification, 160007 
Fuel Behavior Model Development, 160008 

BWR TYPE REACTORWFUEL-COOLANT INTERACTIONS 
Steam Explosion Phenomena, 1601 12 

BWR T Y P E  REACTORS/LOSS O F  COOLANT 
Fission Product Transport Analysis, 160004 

' Modeling of Pool Swell Hydrodynamics, 160034 
BWR T Y P E  REACTORWMELTDOWN 

Molten Fuel Interactions, 1601 11 
Separate Effects Tests for T R A P  Code Development, 160123 

BWR TYPE REACTORS/NOZZLES 
. Design Criteria for Piping and Nozzles, 160013 

BWR T Y P E  REACTORS/OFF-GAS SYSTEMS 
BWR Off-Gas System Experience, 160097 

BWR T Y P E  REACTORS/PIPES 
Design Criteria for Piping and Nozzles, 160013 

BWR TYPE REACTORS/PRESSURE VESSELS 
Crack Arrest Study, 160014 
Design Criteria for Piping and Nozzles, 160013 
Dosimetry Measurement Reference Data Base for LWR Pressure 

Vessel Irradiation Surveillance, 160036 
,Heavy-Section Steel Technology Program, 160017 
Improved Ultrasonic Non-Destructive Testing of Pressure 

Vessels, 16001 8 
Light Water Reactor (LWR) Pressure Vessel Irradiation program, 

I nnn5 t . ----. 
LWR Pressure Vessel Irradiation Surveillance Dosimetry, 160031 
Structural Integrity of Water Reactor Pressure Boundary 

Components, 160015 
BWR TYPE REACTORS/RADIATION MONITORING 

Utilization of Atmospheric Release Advisory Capability (ARAC). 
160092 

BWR TYPE REACTORS/RADIATION MONITORS 
Guidance Documents for Off-Site Emergency Instrumentation for 

Accidents Involving Light Water Nuclear Power Plants, 160154 
BWR T Y P E  REACTORS/RADIATION PROTECTION 

Guidance Documents for Off-Site Emergency Instrumentation for 
Accidents Involving Light Water Nuclear Power Plants, 160154 

BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Inspection of Nuclear Reactor Welding by Acoustic Emission, 

160012 . 
Primary Coolant Rupture Study, 160029 

BWR T Y P E  REACTORS/REACTOR DECOMMISSIONING 
Safety and Costs Related to Decommissioning Light Water 

Reactors, 160169 
BWR TYPE REACTORWREACTOR MATERIALS 

Heavy-Section Steel Technology Program, 160017 
Molten Fuel Interactions, 1601 1 1 
Primary Coolant Rupture Study, 160029 

BWR TYPE R E A C T O R V S P E N T  F U E L  STORAGE 
G E I S  on Handling and Storage of Spent Light Water Power 

Reactor Spent Fuel, 160022 
BWR T Y P E  REACTORS/THORIUM CYCLE 

Regulatory Differences Between Thorium and Current Uranium 
Fuel Cycles, 1601 38 

CADMIUM/ABSORPTION SPECTROSCOPY 
Trace Element Analysis of Naval Oil Shale Reserve No. I Core 

' 

Samples, 71061 
CADMIUM/ACTIVATION ANALYSIS 

Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

CADMIUM~BIOADSORBENTS 
Study of Metal-Binding Peptides, 34658 

CADMIUM/BIOCHEMICAL REACTION KINETICS 
Multinuclear NMR Investigations of Metallothionein, 34950 

' 

CADMIUM/BIOLOGICAL E F F E C T S  
Environmental Contaminants: Effect on Tumor Immunity, 34830 
National Marine Pollution Monitoring Program, 77001 

CADMIUM/CHEMICAL ANALYSIS 
Fate of Nuclides in Natural Water Systems, 106528 

CADMIUM/ECOLOGICAL CONCENTRATION 
Four Corners Ambient Air Monitoring Network, 7451 1 
Trace Element Geochemistry of South Atlantic Bight, 106652 

CADMIUM/ENVIRONMENTAL TRANSPORT 
Fate of Nuclides in Natural Water Systems, 106528 
Geochemistry of Cadmium and Other Selected Heavy Metals as 

Related to Coal Strip Mining, 71056 
CADMIUM/FLUORESCENCE 

Ultrasensitive Pollutant Analysis, 106437 
CADMIUM/HEALTH HAZARDS 

Coal-Fired Steam Plants: Human Environmental Exposure to Air 
and Water, 129 

Pollutant Damaee to  'Cardiovascula; Function. 106434 
Preaaration andY~ifteen Status Assessment Reports, 71014 

CP 
Trace Element Deposition In Amblent Aerosol Inhalat~on, 34638 

CADMIUM/INTESTINAL ABSORPTION 
Mechanisms of Intestinal Cadmium Absorvtion in Rats, 72020 

Cadmium Toxicology, 34631 
Chemical Toxicology, 106442 
Demonstration Program to Show Ohio Landowners and 

Municipalities Acceptable Systems for'Applying Sludge on 
Land, 72027 

Heavy Metal Bioavailability in Sludge-Amended Soils, 71527 - 

Induction of Metallothionein by Cadmium, Copper, and Mercury, 
3461 1 

Metabolism and ~iochemica'l Actions of Cadmium, 34610 
Metallothionein in Metabolism and Toxicity of Cadmium, 34808 
Metallothionein: Structure-Function Relationships, 34815 
Molecular Mechanisms of the Epithelial Transport of Toxic Metal 

Ions Particularly Mercury, Cadmium, Lead, Arsenic, and Zinc, 
106135 1 

Multinuclear NMR Investigations of Metallothionein, 34950 
Neonatal Gastrointestinal Absorption of Lead, Cadmium, and 

Mercury, 34952 
CADMIUM/QUANTITY RATIO 

Iron-55 Phenomenon, 106239 
CADMIUM/REMOVAL 

Development of an Activated Carbon Process for 'the Removal of 
Cadmium(I1) from Industrial Wastewaters, 71025 

Production and Selection of Duckweed (Lemnaceae) Strains for 
the Removal of Inorganic and Organic Materials From Water 
Polluted Areas, 1 19069 

Removal of Toxic Substances by Physical-Chemical Processes, 
7 1529 

CADMIUM/TOXICITY 
Cadmium: Neurobehavioral and Trace Metal Studies, 34813 
Cadmium Toxicology, 34631 
Environmental Contaminants: Effect on ~ u m o r ' l m m u n i t ~ ,  34830 
Enzyme Regulation, 106407 
Heavy Metals in Early Mammalian Embryogenesis. 34651 
Hemopoietic Toxicology, 10671 1 
Microcosm Matrix as a Test System for Pollutants: An Appraisal 

Using a Toxic Substance, 75024 
Molecular Mechanisms of the Epithelial Transport of Toxic Metal 

Ions Particularly Mercury, Cadmium, Lead, Arsenic, and Zinc. 
106135 

Morphologic and Biochemical Effects of Toxic Metals. 34409 
Mysid Bioassays, 77533 
Physiological Effects of Arsenic, Cadmium. and Copper on 

Marine Shellfish. 34401 , 

Teratogenic Effects of Heavy Metals, 34609 
CADMIUM/TRANSPORT 

Distribution of As, Cd. Hg. Pb. Sb &d Se During ~imulated. ln-  
Situ Oil Shale Retorting. 71042 ., 

CADMIUM/UPTAKE 
Develop and Apply the Concepts of a Multimedia Monitoring 

System. 74574 
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CADMIUM/VOLTAMETRY 
Isolation and Identification of Water-Borne Pollutants Associatec! 

with the Power Industrv (Steam-Electric Power Generation), - .  
150023 

CADMIUM/X-RAY FLUORESCENCE ANALYSIS 
Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core * 

Samples, 7 1061 
CADMIUM CHLORIDEWMEMBRANE TRANSPORT 

Regulation of Neural Distribution of Heavy Metals, 34633 
CADMIUM CHLORIDES/TISSUE DISTRIBUTION 

Regulation of Neural Distribution of Heavy Metals, 34633 
CADMIUM OXIDES/BIOLOGICAL EFFECTS 

Alveolar Clearance of Inhaled Metal Oxides, 106750 
CADMIUM OXIDES/LUNG CLEARANCE 

Alveolar Clearance of Inhaled Metal Oxides, 106750 
CADMIUM OXIDES/TOXICITY 

Alveolar Clearance of Inhaled Metal Oxides, 106750 
CAES 

See COMPRESSED AIR ENERGY STORAGE 
CAFFEINE/BIOLOGICAL EFFECTS 

Mechanisms of Carcinogenesis in Cell Cultures, 35018 
Metabolism, Genome Repair, and Environmental Mutagens, 34823 

CAFFEINE/METABOLISM 
Metabolism, Genome Repair, and Environmental Mutagens, 34823 

CAFFEINE/RADIOSENSITIVITY EFFECTS 
Effects of X Rays on Normal and Malignant Cells, 35006 
Mechanisms of Carcinogenesis in Cell Cultures, 35018 
Mutagenesis and Genetic Repair, 36500 

CALCITONIN/METABOLISM 
Dynamics of Bone Mineralization, 106062 

CAI.CIIJM -. . - - - - . . 
Red Cell Membrane Toxicology, 1067 18 

CALCIUM/INHALATION 
Trace Element Deposition in Ambient Aerosol Inhalation, 34638 

CALCIUM/METABOLISM 
Study of Influence of Hormones on Transport of Cations into and 

out of Bone, 106136 
CALCIUM/SOIL CHEMISTRY 

Controlling Strip Mine Runoff, 117 
CALCIUM CARBONATES 

See also PHOSPHATE ROCKS 
CALCIUM CARBONATES/DEPOSITION 

Pilot Testing to Assess Prediction of Scale Formation in 
Recirculating Evaporative Cooling Systems, 150044 

CALCIUM CARBONATEWSCALE CONTROL 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA: Model Prediction of Scale Formation in Recirculating 
Evaporative Cooling Systems Task, 1501 12 

CALCIUM COMPOUNDS/QUANTiTY RATIO 
Calcium Carbonate and Organic Carbon in the Oceans, 130006 

CALCIUM SULFATESDHERMAL GRAVIMETRIC ANALYSIS 
Thermogravimetry (TG) for Coal Combustion, 150028 

CALIBRATION STANDARDS/QUALITY CONTROL 
Development of Natural-Matrix Radioactivity Standards, 74524 

CALIFORNIA 
See also GEYSERS GEOTHERMAL FIELD 

IMPERIAL VALLEY 
LOS ANGELES 

CALIFORNIA/AIR POLLUTION 
Los Angeles Catalyst Study (LACS), 72581 

CALIFORNIA/AIR QUALITY 
Air Quality Assessment of the Potential Impact of Offshore Oil 

and Gas Development in Northern and Central California, 
5404 1 

CALIFORNIA/BASELINE ECOLOGY 
Ecological Characterization of Central and Northern Califorinia 

Coastal Region, 54038 
Nutritional Significance of the Copper-Bering River Intertidal 

Systems to Spring-Migrating Shorebirds Breeding in Western 
Alaska, 106600 

CALIFORNIA/BIRDS 
Marine Mammal and Seabird Study of Central and Northern 

California. 54043 
CALIFORNIA/COAL INDUSTRY 

Technology Assessments and EDP's, 104028 
CALIFORNIA/COASTAL REGIONS 

Seabird Nesting and Seasonal Use Survey for the Central and 
Northern Californ~a Coastal Region. 54039 

CALIFORNIA/ENERGY SOURCE DEVELOPMENT 
Regional Assessment Activities, 104018 

CALIFORNIA/MAMMALS 
Marine Mammal and Seabird Study of Central and Northern 

California, 54043 
CALIFORNIA/METEOROLOGY 

Production of a Climatology and Oceanographic Analysis of the 
California Pacific Outer Continental Shelf Region. 54037 

CALIFORNIUM 249/SYNTHESIS 
Physical-Chemical Studies of the Transuranium Elements. 119032 

CALORIMETERS/DESICN 
Calorific Value of Refuse Derived Fuels by Bomb Calorimetry, 

11004 
CALORIMETRIC DOSEMETERS/USES 

Biological and Clinical Dosimetry, 106532 
CANCER 

See NZOPLASMS 
CANNEL ~ ~ A ~ . / M I ~ R O S T R U ~ T U R E  

Structure of Coal, 119024 
CAPILLARIES/PERMEABILITY 

Metabolic Activity of Brain Capillaries. 34668 
CARBAMATES/BIOLOCICAL EFFECTS 

Induction of Sister Chromatid Exchanges (SCE) by Ethyl 
Carbarnate in Various Mouse Tissues. 34331 

CARBON 
See also ACTIVATED CARBON 

CARBON/GAMMA SPECTROSCOPY 
Techniques for the Measurement of Aerosol Carbon Content, 

72574 
CARBON/QUANTITATIVE CHEMICAL ANALYSIS 

Develop Laser Fluorosensors for Monitoring Surface Waters 
(Organic Carbon). 74546 

CARBON I2/ISOTOPE RATIO 
Geochemical Determination of Biospheric CO2 Fluxes to the 

Atmosphere, 106196 
CARBON 13/ISOTOPE RATIO 

Geochemical Determination of Biospheric CO2 Fluxes to the 
Atmosphere, 106196 

CARBON 13/RADIOCHEMICAL ANALYSIS 
Chemical Problems. 10661 2 

CARBON 14/ISOTOPE RATIO 
Geochemical Determination of Biospheric CO2 Fluxes to the 

Atmosphere. 106196 
Rural Oxidant Studies and the Role of NOx in Rural Oxidation 

Formation. 73523 
CARBON I4/RADIATION MONITORING 

Coral Growth Rings and the Temporal History of Nuclear 14C 
and 90Sr/Sr in the Surface Ocean, 106162 

Improvements to the 14-C Measurement Facility, 106182 
CARBON I4/SPATIAL DlS fRlBUTlON 

Technical Support for Collection of 14C Samples During FGGE, 
106194 .--.. . 

CARBON COMPOUNDS/QUANTITY RATIO 
Calcium Carbonate and Organic Carbon in the Oceans, 130006 - 

CARBON CYCLE 
Dendrochronology of the Bristlecone Pine, 106160 
Energy Generation and the Sulfur Carbon Cycles, 106533 
Historical C-14 Measurements from the Atlantic and Pacific 

Oceans. 106167 
CARBON CYCLE/GLOBAL ASPECTS 

Models of Carbon Flow in Tropical Ecosystems with Emphasis 
on Their Role in the Global Carbon Cvcle. 106299 

Support of International Research ~ct ivhies  on the Global 
Carbon Cycle. 106176 

CARBON CYCLE/MATHEMATICAL MODELS 
Atmospheric CO2 Abundance: An Archival Study of 

Spectroscopic Data. 106169 
Carbon Dioxide Effects Research, 106691 
Study of the Abundance of Carbon Dioxide in the Atmosphere 

and its Exchange with Oceans. 106168 
Support of International Research Activities on the Global 

Carbon Cycle, 106176 
CARBON CYCLE/RESEARCH PROGRAMS 

Scientific Direction of the DOE CO2 Program and Supporting 
Research, 106170 

CARBON DIOXIDE/ABUNDANCE 
Atmospheric CO2 Abundance: An Archival Study of 

Spectroscopic Data, 1061 69 
CARBON DIOXIDE/AEROSOL MONITORING 

Development of Standards for Measurement of Atmospheric 
Carbon Dioxide. 106185 

CARBON DIOXIDE/AIR POLLUTION CONTROL 
Assessment of En\,ironmental Control Options for Global CO2 

Control. 100066 
Field Testing: Applicatio~~ of Improved Combustion Techtlology 

to Po\\.er Generation Conibustion Systems. 73008 
C.4RRON DIOXIDE/AIR POLLUTION MONITORS . 

Slit~i;iturized Rapid-Response Sensor for Atmospheric 
Concentratiot~s of Carbon Dioxide. 106692 

CARBON DIOXIDE/ATMOSPHERIC CHEMISTRY 
Enhanced Research Program on the Long-Range Climatic Effects 

of Increasing Atmospheric Carbon Dioxide, 106195 
CARBON DIOXIDE/BIOGEOCHEMISTRY 

Support of International Research Activities on the Global 
Carbon Cycle. 106176 

CARBON DIOXIDE/BIOLOGICAL EFFECTS 
Impact of Atmospheric SO2 and CO2 on the Ecophysiology and 

Competitiveness of Plants. 106546 
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CARBON DIOXIDE/CONTROL 
Evaluation of Pollutants from   lash-~~dro Gasifier. 100053 

CARBON DIOXIDE/DIFFUSION 
Global Transport Processes and Interactions with Trace 

Constituents, 106530 
CARBON DIOXIDE/ECOLOGICAL CONCENTRATION 

Carbon-14 Assays in the Stratosphere, 106341 
Problem Definition and Feasibility Workshops Terrestrial 

Biosphere Subcomponents on the Global CO-2 Balance, 106173 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 

Coordination of Technical Planning for the Department of 
Energy Carbon Dioxide Effects Research Ocea~ographic - .  
Subprogram, 106161 

CARBON DIOXIDE/ENVIRONMENTAL IMPACTS 
AAAS-DOE Workshop on Environmental and Societal Impacts 

of a Possible CO2-Induced Climate Change, 106177 
Atmos~heric Carbon Dioxide Effects on the Climate. 106576 
Carbon Dioxide Effects Research, 106691 
Conseauences of Hv~othetical World Climate Change Produced 

by increased ~ t m o s ~ h e r i c  Carbon Dioxide, 106183 
Developmelit of Environmental Monitors, 106432 
Studies, Analyses and Technical Support to EV Offices, 106166 

CARBON DIOXIDE/ENVIRONMENTAL TRANSPORT 
Determination of the Exchange Processes Between Forests and 

the Atmosphere with Emphasis on Microscale Pressure 
Fluctuation Measurements, 73508 

Effects of Transuranics on Desert Ecosystem Processes: An 
Exploratory Study, 1 1  1018 

Modeling Climatic Effects of CO2 Increase, 106394 
Study of the Abundance of CO2 in the Atmosphere and Its 

Exchange with the Oceans, 130020 
CARBON DIOXIDE/FORECASTING 

Sociopolitical Impacts of CO2 Buildup in the Atmosphere Due to 
Fossil Fuel Combustion, 106179 

CARBON DIOXIDE/GLOBAL ASPECTS 
Assessment of the Possible Cryospheric Responses to a CO2 

Induced Global Warning, 106192 
CARBON DIOXIDE/ISOTOPE RATIO 

Geochemical Determination of Biospheric CO2 Fluxes to the 
Atmosphere, 106196 

CARBON DIOXIDE/MEASURING INSTRUMENTS 
Development of a Personal CO2 Detector and a CH4 Detector, 

51025 

Carbon Dioxide Measurements in the Equatorial Pacific 
Expansion of Global 
10617R 

C A R B ~ N  DIOXIDE/MONITORING 
Brush Fire Project, 130018 

, 106186 
1 Atmospheric Monitoring of Carbon Dioxide, 

.--. . - 
Modeling Climatic Effects of CO2 Increase, 106394 
Study of the Abundance of Carbon Dioxide in the Atmosphere 

and its Exchange with Oceans, 106168 
CARBON DIOXIDE/PHOTOACOUSTIC SPECTROSCOPY 

Effect of Collisional Lifetime in  Optoacoustic Detection of 
Pollutant Gases, 72576 

CARBON DIOXIDE/PRESSURE MEASUREMENT 
Investigation of the Surface Water pCO2 in the Equatorial Pacific 

Ocean, 106163 
CARBON DIOXIDE/RESEARCH PROGRAMS 

Scientific Direction of the,DOE CO2 Program and Supporting 
Research, 1061 70 

CARBON DIOXIDE/SINKS 
Successional Forest Stands as Sinks for Atmospheric Carbon 

Dioxide, 106165 
CARBON DIOXIDE/SOCIO-ECONOMIC FACTORS 

Studies and Reports in Support of EV Offices, 104054 
CARBON DIOXIDE/SPATIAL DISTRIBUTION 

Bomb Radiocarbon Sections Along the Hawaii--Tahiti Shuttle 
Track, 106190 

Carbon Dioxide Measurements in the Equatorial ~ac.ific, 106186 
Study of the Abundance of Carbon Dioxide in the Atmosphere 

and its Exchange with Oceans, 106168 
CARBON DIOXIDE/STANDARDS 

Development of Standards for Measurement of Atmospheric 
Carbon Dioxide, 106185 

CARBON DIOXIDE/TRACER TECHNIQUES 
Large-Scale Deliberate Tracer Releases in the Oceanic 

Thermocline, 1061 74 
CARBON DIOXIDE/WATER CHEMISTRY 

Natural Catalysis of CO2/HC03 Reaction in Surface Sea Water. 
106164 

CARBON ISOTOPES/MEETINGS 
International Meeting on Dendro-Isotopic Research, 106172 

CARBON ISOTOPES/SPATIAL DISTRIBUTION 
Bomb Radiocarbon Sections Along the Hawaii--Tahiti Shuttle 

Track, 106190 
CARBON MONOXIDE/AIR POLLUTION ABATEMENT 

Cupola Furnace Modification, 110000 
CARBON MONOXIDE/AIR POLLUTION CONTROL 

Diesel Particulate Emissions. 106295 

Field Testing: Application of Improved Combustion Technology 
to Power Generation Combustion Systems, 73008 

CARBON MONOXIDE/AIR POLLUTION MONITORS 
Ambient Air Monitoring Reference and Equivalent Methods 

Programs, 72503 
CARBON MONOXIDE/ATMOSPHERIC CHEMISTRY 

Faculty Research Residencies in Chemistry, 130033 
CARBON MONOXIDE/BIOLOGICAL EFFECTS 

Effects of Atmospheric Pollutants on Behavior, 34801 
Environmental Pollutants and Toxicology of the Liver, 34639 

CARBON MONOXIDE/COMBUSTION 
Control of Hydrocarbon Emissions from First Generation 

Gasifiers, 100064 
CARBON MONOXIDE/DIFFUSION 

Application of Slope Wind Model, 74571 
CARBON MONOXIDE/ECOLOGICAL CONCENTRATION 

Conducting of Carbon Monoxide Intrusion Study: Funding with 
HERL, 73510 

Optimum Air Pollution Sampling Network Selection in Urban  r re as: Test and   valuation, 7a565 
CARBON MONOXIDE/HEALTH HAZARDS 

Pollutant Damage to Cardiovascular Function, 106434 
CARBON MONOXIDE/MEASURING METHODS 

Study of Atmospheric Trace Gases by Mass Sepctrometry, 119040 
CARBON MONOXIDE/METABOLISM 

Prolonged Exposure to Four Levels of Air Pollutants, 34805 
CARBON MONOXIDE/MONITORING 

Brush Fire Project, 130018 
Monitoring of Mine Air Pollutions, 51026 

CARBON MONOXIDE/OXIDATION 
Engineering Specialized Research Equipment: Infrared Studies of 

Surface Dynamics During CO Oxidation on Pt Supported 
Catalysts, 130062 

CARBON MONOXIDE/SPATIAL DISTRIBUTION 
Air Pollution Monitoring by Long Path Lasers, 72556 

CARBON MONOXIDE/TOXICITY 
Environmental Agents and Non-Respiratory Lung Function, 

34957 
Toxicity of Prenatal Carbon Monoxide Exposure, 34826 
Xenobiotic-Metabolizing Activity in Skin and Its Response to 

Environmental Agents, 34452 
CARBON OXYSULFIDE/MONITORING 

Brush Fire Project, 130018 
CARBON SULFIDES/TOXICITY 

Effects of Environmental Contaminants on Cardiac Function, 
34101 

Neurobehavioral Assessment of Rats Given Carbon Disulfide, 
34243 

CARBON TETRACHLORIDE/CHEMICAL REACTION 
KINETICS 
Research in Chemical Kinetics, 119055 

CARBON TETRACHLORIDE/REMOVAL 
Removal of Toxic Substances by Physical-Chemical Processes. 

7 1529 
CARBONATES/GEOCHEMISTRY 

Trailing Edge Carbonate Margins of Open Seas and Seaways. 
130004 

CARBONATEWWATER CHEMISTRY 
Natural Catalysis of CO2/HC03 Reaction in Surface Sea Water, 

106164 
CARBONYL SULFIDE 

See CAR EON OX YSULFIDE 
CARBOXYLIC ACIDS 

See also KETO ACIDS 
CARBOXYLIC ACIDS/BIOSYNTHESIS 

Fatty Acid Ecology of Plankton Communities, 106684 
CARBOXYLIC ACIDS/PHOTOCHEMICAL REACTIONS 

Damaging Effects of Visible Light. 106148 
CARBOXYLIC ACIDS/QUANTITATIVE CHEMICAL 

A N A l  YSIS .-.- 
Determination of Fragile Molecules in  the Environment. 119042 

CARBURETORS/PERFORMANCE TESTING 
~ u t o m o t k e  Microcarburetor. 110029 

CARCINOGENESIS 
See olso LEUKEMOGENESIS 

Coal Liquefaction: Carcinogenesis Mouse Skin. 106424 
Unsaturated Polyolefins and Hydrocarbon Carcinogenesis. 35010 

CARCINOGENESIS/BIOASSAY 
Rapid Testing In Vivo of Chemicals for Carcinogenicity. 72023 

CARCINOGENESIS/BIOCHEMICAL REACTION KINETICS 
3-D Fluorometric Analysis of Hydrocarbon Metabolites. 35020 
Carcinogenic. Mutagenic. and Cytotoxic Mechanism (DMBA). 

35024 a 

Mechanisms of Carcinoge~~esis in dell Cultures. 35018 
Radiation and Chemical in Vitro Malignant Transformation. 35126 
Tumor Induction Studies with the Tracheal Transplant Model. 

345n7 - 
CARCINOGENESIS/BIOCHEMlSTRY 

Molecular Events in Chemical Carcinogenesis. 35072 
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CARCINOGENESIS~BIOLOGICAL INDICATORS 
Molecular Carcinogenesis, 10613 1 r .  .s ,*, 

CARCINOGENESIS/BIOLOGICAL~MODELS 
Athymic Mice in Malignancy Studies, 106032 
Biologic Effects of Environmental Radiation, 34900 
Biometries: Risk Analysis, 106406 
Bioorganic Chemistry and Enzyme Catalysis, 106030 
Carcinogenesis Studies in Human Tissues, 35087 
Carcinogenesis by Hydrocarbons: a Molecular Approach, 35139 
Carcinogen lnduced Facilitation of Tumor Growth, 35142 
Carcinogen-Cell Genome Interaction, 106029 . Cellular Mutagenesis and Carcinogenesis, 106746 
Chemical and Radiation Carcinogenesis, 106517 
Chemical Effects on the Immune System, 106031 
Chronic Toxicity and Carcinogenicity to Rats of Chloroform in 

Drinking Water. 72021 
Coal Liquefaction: Role of Repair in Carcinogenesis. 106414 
Control of Gene Expression in Mammalian Cells, 106045 
Cultured Epidermal Cells as a Model for Skin Carcinogenesis, 

745nn - 
Detection of Mutagenic/Carcinogenic Alteration in Fish and its 

Application to Human Health, 76545 
Development of an Integrated In Vivo/In Vitro System for the 

Study of Carcinogenic Effects of Energy-Related By-Products, 
lll65il7 .----. 

DNA Insult Induced by BUDR and Irradiation (Rats, Hamsters, 
Human), 35090 

DNA Repair After Polycyclic Hydrocarbon Administration, 
35084 

Effect of LET and Microdistribution of Radiation on the 
Induction of Transformation In Vitro and In Vivo, 106201 

Effects of Radiation on Stationary Cells, 35009 
Experimental Radiation-Induced and Chemical-Induced, 106364 
Genetic Variation and Resistance to Carcinogens in Natural 

Waters, 77520 
Hydrazine Metabolism as i t  Relates to Toxicity. 34953 
In Vitro Carcinogenesis and Promotion Studies, 34501 , 
Insulation: Carcinogenic and Fibrogenic Materials, 106705 
Mechanisms of Action of Heavy Metals and Asbestos on Cultured 

Animal Cells, 106329 
Metal Carcinogensis and DNA ~odification in Human 

Lvm~hocvtes. 34955 
~ickobia l  M-utagenesis Testing, 34363 
Modifiers of Chemlcal Carcinoeenesis in Cell Structtlre, 35067 
Molecular Mechanisms of Cell xffect of Heavy Ions, 106371 
Molecular Mechanisms of Mutagenesis and Carcinogenesis, 

106707 
Mutagenic Specificity of Environmental Carcinogens, 35136 
Negative Screening for Marine Xenobiotic Chemicals, 77557 
Photoaugmentation and Carcinogenesis, 35060 
Polycyclic Hydrocarbon Metabolism and Carcinogenesis, 35069 
Probing Carcinogens Active Sites by F-Substitution, 35129 
Properties of Mammalian Cells Transformed by Tlimor Viruses, 

106046 
Pulmonary Metabolism of the N-Heterocyclic ~ r o h a t i c s ,  35085 

' 

Radiation Response of Mammalian Cells (Hamsters), 35030 
Reactive Heterocyclics--Cancer and Bionlechanism, 35021 
Risk Assessmeni for Environmental Carcinogens, 34052 
Role of Environmental Aromatic Hydrocarbons in Mutagenesis 

and Carcinogenesis, 106291 
Studies on Tumor Cell Immunology, 106025 
Study of Polycyclic Hydrocarbon Metabolism, 35003 
Study of the Mechanism of Carcinogenesis by Carcinogens Which 

are Negative in the Ames Test, 106150 
Transformation In Vitro with Split Doses of Radiation, 35103 
Tumorigenic Risk from Particles in the Lung, 106395 
Tumorigenic Action of Beta, Proton, Alpha and Electron 

Radiation on the Rat Skin, 106513 
Ultraviolet Carcinogenesis and Immunity, 351 14 

CARCINOGENESIS/BIOLOGICAL PATHWAYS ' 

Carcinogen Damage and Repair of DNA in Human Chromatin, 
34956 - 

Metabolic Activation of the Polycyclic Hydrocarbons, 35075 
Modification of X-Ray Induced Damages in Phage T4, 35023 
Protein Chemistry, 1061 14 
Synthesis, Photochemistry and Thermochemistry of Arene 

Oxides, 350 19 
CARCINOGENESIS/CHEMICAL ACTIVATION 

Activated Mutagenic and Carcinogenic Hydrocarbons, 35070 
CARCINOGENESIS/CORRELATlONS f 

Role of Mutagenesis in Chemical Carcinogenesis, 35022 
CARCINOGENESIS/DOSE-RESPONSE RELATIONSHIPS 

Carcinogenesis: Modulation md Mechanisms. 106336 
Dose Response Relation in Chemical Carcinogenesis, 106405 
Study of Respiratory Carcinogenesis, 35027 

CARCINOGENESIS/GENETIC VARIABILITY 
Gene Expression in Carcinogenesis, 106028 

CARCINOGENESIS/IMMUNOLOGY 
Immune Surveillance in Radiation Carcinogenesis, 35013 

CARCINOGENESIS/INHIBlTlON 
Study of Polycyclic Hydrocarbon Metabolism, 35028 

CARCINOGENESIS/MOLECULAR BIOLOGY 
Protein Synthesis: Aberrant Control, 106125 

CARCINOGENESIS/PREVENTlVE MEDICINE 
Evaluating Exposure of Miners to Radon with Lead-210, 35040 

CARCINOGENESIS/PROMOTERS 
Coal Carcinogenesis, 106261 

CARCINOGENESIS/RADIOlNDUCTION 
Biological Aspects of Carcinogenesis by Radiation, 35005 
Human Radiation Carcinogenesis Study, 35066 
Radiation Carcinogenesis (Rats), 35035 
Radiation Immunology, 106413 
Viral and Radiation Carcinogenesis. 106450 

CARCINOGENESIS/RISK ASSESSMENT 
Cancer Incidence in Relation to Asbestos in Drinking Water in the 

Puget Sound Region, 7201 5 
Develo~ment of Screenine Method to Determine Potential 

~ u t a ' ~ e n i c  and ~arc inoienic  Properties, 106689 
CARCINOGENESIS/STATISTICAL MODELS 

Statistical Development of Multistage Carcinogenesis Models, 
34050 

Study of Respiratory Carcinogenesis, 35027 
CARCINOCENS/ADDUCRj 

Characterization of Carcinogen--Nucleic Acid Complexes, 35071 
CARCINOGENS/BIOASSAY 

Development of a Tissue-Selective In Vivo Bioassay for 
Environmental Agents Producing DNA Damage, 72034 

Development of Short-Term In Vivo Assays for Chemical 
Carcinogenesis, 72036 

Development of a Carcinogen Assay System Utilizing Estuarine 
Fishes, 77560 

In Vitro Assessment of Mutagenic/Carcinogenic Potential of 
Mixtures of Organic Substances in Renovated Wastewater, 
72049 .. 

Investigation of the Use of Sperm as In Vivo Indicator of Genetic 
Damage from Chlorinated Hydrocarbons, 72035 

Rapid Assays for Carcinogenic By-Products, 106748 
CARCINOGENS/BIOLOGICAL EFFECTS 

Carcinogen Damage and Repair of DNA in Human Chromatin, 
74956 - 

Carcinogenesis: Modulation and Mechanisms, 106336 
Chemical Carcinogens and Their Cellular Receptors, 351 15 
Development of Alkylate Hemoglobin as a Dose Monitor for 

Carcinoeens. 72038 , - - -  - .  - ~ ~ 

~ e ~ a l  wasteage and Chemical Exposure. 34056 
Fine Structure of Cells, 1061 13 
Interaction of Fossil-Fuel Derived Toxic Metals with Biological - 

Membranes, 106073 
Nucleic Acid Structure, 1061 16 
Protein Synthesis: Aberrant Control, 106125 

CARCINOGENS/BIOLOGICAL INDICATORS 
Development of Short-Term Animal Test for Carcinogens Based 

on Early Enzyme Changes, 106034 
Evaluation of the Use of Trout to Detect Carcinogens in Drinking 

Water, 72055 
Rivulus marmoratus: an lnvestigation of Its Potential as a Cancer 

Research and C+emical Carcinogen Screening Organism, 77518 
CARCINOGENS/BIOLOGICAL MODELS 

Aquatic Species as lndicdtors of Carcinogens: Epizootiological 
Study of Tumors and Carcinogens in the Gulf of Mexico, 77555 

CARCINOGENS/BIOLOGICAL PATHWAYS 
Compile Existing Information Relating to Selected Carcinogen 

Pathways and Initiate Studies to Supply Missing Information, 
74579 

CARCINOGENS/BIOLOGICAL RADIATION EFFECTS 
Effect of Chemical Carcinogens on Hemopoiesis, Immunopoiesis. 

and Viral Oncogenesis, 106509 
CARCINOGENS/BIOSYNTHESIS 

Skin and Pulmonary Carcinogenesis, 106264 
CARCINOGENS/BODY BURDEN 

Compounds Produced from Petroleum Utilization on Selected 
Marine Invertebrates, 77561 

CARCINOGENS/CHEMICAL REACTIONS 
Role of Mutagenesis in Chemical Carcinogenesis, 35022 

CARCINOGENS/CLASSIFICATION 
Develop ,Multi-Residue Analysis for 20 of the Most Significant 

Carcinogens and Screening Techniques for Classification. 73607 
CARCINOGENS/COMPLEXES ~ - ~ - -  -- 

c a r c i n o g e n - - ~ ~ ~  ~ o n ~ ~ l e x e s :  Structure and Interactions. 35017 
CARCINOGENS/DATA COMPILATION 

Compile Existing Inforniation Relating to Selected Carcillogen 
Pathways and Initiate Studies to Supply Missing Informi~tion. 
74579 

CARCINOGENS/DECONTAMlNATlON 
Protection Against Hepatotosicity by Zinc. 34642 
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CARCINOGENS/DOSE-RESPONSE RELATIONSHIPS 
Development of Alkylate Hemoglobin as a Dose Monitor for 

Carcinoeens. 72038 
- ~ --- -, - - - -  

Gastrointestinal Function and Toxicology, 34410 
CARCINOGENS/DOSIMETRY 

Exposure Monitoring for Selected Environmental Carcinogens, 
74578 

CARC~NOGENS/ECOLOGICAL CONCENTRATION 
Retrospective Exposure Monitoring for Selected Env~ronmental 

Carcinogens, 74575 
CARCINOGENS/GENETIC EFFECTS 

Development of a Tissue-Selective In Vivo Bioassay for 
Environmental Agents Producing DNA Damage, 72034 

Investigation of the Use of Sperm as In Vivo Indicator of Genetic 
Damage from Chlorinated Hydrocarbons, 72035 

CARCINOGENS/IDENTIFICATION SYSTEMS 
Rapid Assays for Carcinogenic By-Products, 106748 

CARCINOGENS/METABOLIC ACTIVATION 
Polycyclic Hydrocarbon Metabolism and Binding in Skin, 35068 

CARCINOGENS/METABOLISM 
~etabolism of Chemical Carcinogens by Cultured Esophagus, 

, Bronchus and Pancreatic Duct from Humans and Exper~mental 
Animals. 35000 . ..... ~ .-.., . . . . . 

Skin and Pulmonary Carcinogenesis, 106264 
CARCINOGENS/MONITORING 

Design a System for Cost-Effective Assessment of Environmental 
Carcinogens (No. 16). 74577 

CARCINOGENS/MULTI-ELEMENT ANALYSIS 
Develop Multi-Residue Analysis for 20 Carcinogens and 

Screening Techniques for the Analysis of Chemical Class 
Categories, 72565 ' 

CARCINOGENS/MUTAGEN SCREENING 
Coal Carcinogenesis, 106261 
Coal Liquids Carcinogenicity Screening Tests, 106305 
Development of In Vitro Assay Systems for Oncogenesis, 106265 
Identification and Evaluation of Environmental Health Hazards: 

Chemicals and Chemical Carcinogens, 34152 
Investigation of Enzymatic Screening Tests for Mutagens in 

Environmental Pollutants, 77564 
Skin and Pulmonary Carcinogenesis, 106264 

CARCINOGENS/MUTAGENESIS 
Carcinogen Testing: A Mouse Lymphoma Mutation System, 

ISOR7 ----- 
Microbial Genetics, 106120 
Role of Mutagenesis in Chemical Carcinogenesis, 35022 

CARCINOGENS/OXIDATION 
Modification of Procarcinogen Enzymatic Activation, 35056 

CARCINOGENS/QUANTITATlVE CHEMICAL ANALYSIS 
Identification of Presumptive Carcinogenic Compounds Released 

to Water Supplies by Oil Shale, 5605 1 
Multi-Media Sampling for Selected Carcinogens, 74562 

CARCINOGENS/RADIATION CHEMISTRY 
Production of Oncogenic Purine N Oxides by Ionizing Radiatiotr, 

35045 
CARCINOGENS/RADIOSENSITIVITY EFFECTS 

Effects of Radiation on Human Cells Cultured In V~tro, 35057 
CARCINOGENS/RISK ASSESSMENT 

Risk Assessment for Environmental Carcinogens, 34052 
Skin and Pulmonary Carcinogenesis, 106264 

CARCINOGENS/SCREENING 
Carcinogen Testing: A Mouse Lymphoma Mutation System, 

35082 
~ e v e l o ~ m e n t  of Screening Method to Determine Potential 

Mutagenic and Carcinogenic Properties, 106689 
CARCINOGENS/SEPARATION PROCESSES 

Separation of Compounds with Anti-Carcinogenic Properties 
from Marine Invertebrates, 77554 

CARCINOMAS/DIAGNOSIS 
Radiation-Induced Thyroid Cancer, 35026 

CARCINOMAS/RADIOINDUCTlON 
Radiation-Induced Thyrold Cancer, 35026 

CARDIAC OUTPUT 
See BLOOD CIRCULATION 

CARDIOVASCULAR DISEASES/DIAGNOSTIC TECHNIQUES 
Myocardial Perfusion Scintigraphy Using a New Technique, the 

Mesh Chamber, 106737 
CARDIOVASCULAR DISEASES/EPIDEMIOLOGY 

Cardiotoxicity of Chron~c Lead Exposure, 34646 
Proposal for Partial Support of the Subcommittee on the 

Geochemical Environment in  Relation to Health and Disease, 
.I06733 

CARD~OVASCULAR SYSTEM 
See also HEART 

CARDIOVASCULAR SYSTEM/BIOLOGICAL FUNCTIONS 
Effects of Environmental Contaminants on Cardiac Function, 

34101 
Pollutant Damage to Cardiovascular Function, 106434 

CARIBOU 
See DEER 

CAROTENOIDS/BIOCHEMISTRY 
Plant Biochemistry, 1061 12 

CARPOOLING 
Fringe Parking for Carpool Staging, 63002 

CARPOOLING/ENERGY CONSERVATION 
Fringe Parking Lots for Carpnolers, 63007 

CASKS/DESTRUCTIVE TESTING 
Full-Scale Impact Testing for Environmental and Safety Control 

Assessments of Energy Material Shipping Container Systems, 
100062 

CASKS/FAILURES 
Assessment of ECT Implications of Malevolently Produced 

Releases from Radioactive Materials Shipping Containers, 
1 14028 

CASKS/IMPACT TESTS 
Study of Physical Parameters of Transportation Accidents, 114027 

CASKS/LEAKS 
PuO2 Particle Leak Studies, 160082 

CASKS/PERFORMANCE TESTING 
PuO2 Particle Leak Studies, 160082 

CASKS/SAFETY 
Assessment of ECT Implications of Malevolently Produced 

Releases from Radioactive Materials Shipping Containers, 
1 14028 

Scale Model Experiments for Envircnmental and Safety Control 
Assessments of Energy Material Shipping Container Systems, 
l W 7 5  .--- - 

Standardized Analysis of Fuel Shipping Containers, 160161 
Study of Physical Parameters of Transportation Accidents, 114027 

CASKWTESTING 
Transport of and Packaging of Radioactive Materials--Films, 

1 14029 
CATALYSTS/EVALUATION 

Demetallization of Residual Oils, Phase V: Denitrogenation 
Catalvst Evaluation. 73002 

lndepenhent Assessment of the 3-Way 
CATAPHORESIS -. . - . . - . . - -. - - - - 

See ELECTROPHORESIS 
CATION EXCHANGE CAPACITY 

See CA TIONS 
ION EXCHANGE 

CATIONS/BIOCHEMISTRY 

, Catalyst, 

Bioinorganic Chemistry. 106082 
CATIONS/TOXICITY 

Bioinorganic Chemistry, 106082 
CATTLE/ENVIRONMENTAL EXPOSURE PATHWAY 

Grazing Studies on the Actinide Contaminated Ranges of the 
Nevada Test Site (NTS), 11  1024 

CAVES/SEISMIC EFFECTS 
Dynamic Analysis of Earthquake Shaking Deformations for Large 

Caverns in Jointed Rock, 130053 
CELL CULTURES 

See also SYNCHRONOUS CULTURES 
Establishing Pulmonary Epithelial Cells in Culture, 34503 

CELL CULTURES/BIOLPGICAL MODELS 
Rapid Assays for Carcinogenic By-Products, 106748 

CELL CUL'TURES/CARCINOGENESIS 
Relationship at DNA Repair Processes to Mutagenesis and 

Carcinoeenesis in Mammalian Cells. 106143 
CELL CUL'~URES/GROWTH 

Neurobiology, 106099 
CELL CULTURES/LETHAL RADIATION DOSE 

X-Ray Dose Rate Effects on Cell Kinetics, 351 19 
CELL CULTURES/MUTAGEN SCREENING 

Carcinogenesis Screening Using Cell Culture Assays, 35034 
CELL CULTURES/MUTAGENESIS 

Relationship at DNA Repair Processes to Mutagenesis and 
Carcinogenesis in Mammalian Cells, 106143 

CELL CULTURES/ONCOGENIC TRANSFORMATIONS 
Cellular and Molecular Mechanisms of Neoplastic Progression. 

34508 
Development of In Vitro Assay Systems for Oncogenesis. 106265 

CELL CULTURES/SEPARATION PROCESSES 
Isolating Carcinogen Sensitive Mammalian Cell Mutants. 34670 

CELL CULTURES/TEMPERATURE EFFECTS 
X-Ray Dose Rate Effects on Cell Kinetics. 351 19 

CELL CYCLE/PLANT CELLS 
Plant Cytology, 1061 1 1  

CELL DIFFERENTIATION 
Differential Gene Expression in Neurospora crassa Cell Role of 

RNA-Dependent DNA Polymerase. 106133 
CELL DIVISION 

See also MEIOSIS 
IMITOSIS 

CELL DIVISION/BIOLOGICAL RADIATION EFFECTS 
Effects of X Rays on Normal and Malignant Cells. 35006 

CELL DIVISION/PLANT CELLS 
Plant Cytology. 1061 l l . 



CELL FLOW SYSTEMS/BIOASSAY 

CELL FLOW SYSTEMS/BIOASSAY 
Applications at High Speed Cell Analysis and Sorting to ,, , 

Biological Problems, 106105 
CELL FLOW SYSTEMS/CYTOLOGICAL TECHNIQUES 

Applications at High Speed Cell Analysis and Sorting !o 
Biological Problems, 106105 

CELL FLOW SYSTEMS/MEASURING INSTRUMENTS 
Instrument Development for Flow-Systems Cell Analysis, 106213 

CELL FLOW SYSTEMS/MEASURING METHODS 
Instrument Develo ment for Flow-Systems Cell Analysis, 106213 

CELL KILLINGIBISCHEMICAL REACTION KINETICS 
Radiation Injury in Subpopulations of Lymphocytes, 3501 1 

CELL MEMBRANES/BIOLOGICAL ADAPTATION 
Physical Biochemistry, 106089 

CELL MEMBRANES/BIOLOGICAL FUNCTIONS 
Dynamics of Bone Mineralization, 106062 

CELL MEMBRANES/BIOLOGICAL MODELS 
Red Cell Membrane Toxicology, 1067 18 

CELL MEMBRANES/CHEMICAL PROPERTIES 
Neurobiology, 106099 

CELL MEMBRANEUDAMAGE 
Studies of Membranes from Human Cells, 106098 

CELL MEMBRANEWDYNAMIC FUNCTION STUDIES 
Dynamics of Bone Mineralization, 106062 
Membrane Oxidation, 106618 

CELL MEMBRANEWELECTRON TRANSFER 
Ionization in Liquids, 106226 

CELL MEMBRANEWMETABOLISM 
Biosynthetic Control, 106086 

CELL MEMBRANEWMUTANTS 
Mammalian Membrane Mutants, 106051 

CELL MEMBRANEWNEUTRON DIFFRACTION 
Low Angle Neutron Diffraction, 106067 

CELL MEMBRANEWNUCLEAR MAGNETIC RESONANCE 
NMR Studies of Membrane Structure, 106093 

CELL MEMBRANES/ONCOGENIC TRANSFORMATIONS 
Interaction of Fossil-Fuel Derived Toxic Metals with Biological 

Membranes, 106073 
CELL MEMBRANES/PATHOLOGICAL CHANGES 

Microwave Effects on Excitable Membrane Systems, 34661 
CELL MEMBRANEWSTRUCTURAL CHEMICAL 

ANALYSIS 
X-Ray and Neutron Diffraction, Study of Biological Structures, 

CELL MEMBRANESITEMPERATURE EFFECTS 
Biosynthetic Control, 106086 

CELL PROLIFERATION/BIOLOGICAL RADIATION EFFECTS 
Effects of X Rays on Normal a ~ ; d  Malignant Cells, 35006 

CELL WALL/PLANT CELLS 
Plant Cell Wall. 106088 

CELLS (ANIMAL) 
See ANIMAL CELLS 

CELLS (BACTERIAL) 
See BACTERIA 

CELLS (PLANT) .- -. 
See PLANT CELLS 

CELLULOSE/OXIDATION 
Oxidative Utilization of Wood and Other Lignocellulosic - 

Materials, 11 
CELLULOSE/WASTE PROCESSING 

Highway Binder Materials from Cellulosic and Related wastes. 
63038- 

CEMENT INDUSTRY/ENERGY SOURCES 
Refuse-Derived Fuel as a Supplemental Fuel in Cement ~ i l n s ,  

71514 
CEMENTS/PHYSICAL PROPERTIES 

Materials and Techniques for Improving the Engineering 
Properties of Sulfur, 63037 

CENTRAL NERVOUS SYSTEM 
.TPP nlrn RRAIN - - - - . - - - - . . . - . . 

CENTRAL NERVOUS SYSTEM/BIOLOGICAL MODELS 
Neurobiology and Environmental Pollutants, 36502 

CENTRAL NERVOUS SYSTEM/BIOLOGICAL STRESS 
Effects of Microwave Radiation on the Nervous System, 34288 

CENTRAL NERVOUS SYSTEM/DYNAMIC FUNCTION 
STUDIES 
Effects of Lead on Fetal and Neonatal Development, 34627 

CENTRAL NERVOUS SYSTEM/PATHOLOGICAL 
CHANGES - . . . . . - - - 
Heavy Metal-Induced Damage to the Nervous Tissue, 34825 

CENTRAL NERVOUS SYSTEM/PHYSIOLOGY . 
Effects of 60 Hz Fields on the Mammalian Central Nervous 

System, 34287 
CENTRIFUGAL FAST ANALYZERS/DESIGN 

Development of Portable Analyzer. 106427 
CERAMICS/STABILITY 

Bulk Properties of Radwaste Glass. 160060 
CERAMICS/TOXICITY 

Insulation: Carcinogenic and Fibrogenic Materials, 106705 
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CEREALS 
See also BARLEY 

MAIZE 
MILLET 

CEREALS/DEHYDRATION 
Adding Market Value to Harvested Vegetables and Grain by 

Processing with Solar Energy, 5 
CEREALWSOLAR DRYING 

Adding Market Value to Harvested Vegetables and Grain by 
. Processing with Solar Energy, 5 
Grain Drying with Solar Energy in the Humid South, 24 
Grain Drying with Solar Energy in the Humid South, 142 

CERIUM 144/RADIATION MONITORING 
Radioactivity in Surface Air, 106660 

CESIUM/RADIOECOLOGICAL CONCENTRATION 
Plutonium, Cesium and Uranium Series Radionuclides in the 

Hudson River Estuary and Other Environments, 106541 
CESIUM 137/BIOLOGICAL ACCUMULATION 

Mussels and Oysters as Biological Indicators of Radionuclide 
Pollution;.77020 

CESIUM 137/ENVIRONMENTAL TRANSPORT ' 
Iron-55 Phenomenon, 106239 . .  

CESIUM 137/RADIATION MONITORING 
Radioactivity in Surface Air, 106660 
Radioactivity in the Biosphere, 106662 

CESIUM I37/RADIOECOLOGICAL CONCENTRATION 
Mussels and Oysters as Biological Indicators of Radionuclide 

Pollution, 77020 
Northern Marshall Islands Survey, 106308 

CESIUM 137/RADIONUCLIDE MIGRATION 
Analysis of Samples of Surface Ocean Water, 106664 
Study of Dynamic Features Controlling the Coastal Environment 

Near the San Onofre Power Plant. 106628 
Transuranic Marine Studies, 106384 

CESIUM 137/SAMPLING 
Research Aircraft Program, 106655 

CHALKS -. . . . -. . - 
See LIMES TONE 

CHARGED PARTICLE DETECTION/POSITION SENSITIVE 
D E T E a O R S  
Radiation Instrument Development, 106356 

CHEMICAL ANALYSIS 
See also ABSORPTION SPECTROSCOPY 

MICROANAL YSIS 
MULTI-ELEMENT ANALYSIS 
iVONDESTR UCTI YE ANAL YSIS 
RADIOCHEMICAL ANALYSIS 
X-RA Y FLUORESCENCE ANALYSIS 

CHEMICAL ANALYSIS/ACCURACY 
Method Validation Study for Priority Pollutants, 70520 

CHEMICAL ANALYSIS/AUTOMATION 
Laboratory Automation Support, 70517 

CHEMICAL ANALYSIS/CERTIFICATION 
Develop and Distribute Sample Series in Support of Water Supply 

Laboratory Certi'fication, 70525 
CHEMICAL ANALYSIS/EVALUATION 

Develop and Distribute Sample Series in Support of Water Supply 
Laboratory Certification, 70525 

CHEMICAL ANALYSIS/QUALITY CONTROL 
Laboratory Evaluation, Performance Studies, and Assistance to 

Regions and States in Support of Public Drinking Water Act, 
74526 

CHEMICAL EFFLUENTSIAIR POLLUTION 
Atmospheric Transport and Dispersion of Pollutants and Related 

Meteorological Studies. 13006 
~ e v e l o ~ m e n i o f  a Protocol to Assess the Effects of Western Coal 

Conversion Activities in a Terrestrial Ecosystem: Colstrip, 
76026 

CHEMEAL EFFLUENTS/ATMOSPHERIC CHEMISTRY 
Characterization of Gaseous Molecular Pollutants, 106557 

CHEMICAL EFFLUENTS/BIOLOGICAL EFFECTS 
Coal Liquefaction-Chromosome Aberrations.. 106383 
Cytotoxic. Mutagenic and Carcinogenic Effects of Energy 

Related Agents in Diploid Human Cells which Differ in DNA 
Repair Capacity. 106706 

Development and Testing of Automatic Fish Tracking and 
Monitoring System for the Monticello Ecological Research 
Station. Monticello, 7653 1 

Effects of Prenatal Exposure to Foreign Chemicals on Genital 
Tract Function. 34404 

Environmental Policy Analysis: Air Quality Issues That Affect 
DOE Programs. 104002 

Low Btu Gasifier Biological Characterization of Field Collected 
Effluents. 106501 
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Nucleic Acids in Pathogenesis, 106022 
CHEMICAL EFFLUENTS/CHEMICAL ANALYSIS 

Chemical and Biological Characterization of Oil Shale Processing 
and Coal Conversion Effluents, 76540 

Oil Shale Mcthods Manual, 71091 
Oil Slllilr a11J Tar Sand Effluent Characterization, 106484 

CHEMICAL EFFLUENTS/CHEMICAL COMPOSITION 
Coal Gas/Combustion Effluent Assays. 106723 

CHEMICAL EFFLUENTWDATA ACQUISITION SYSTEMS 
Environmental Monitoring Data Systems, 10001 1 

CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Chemical and Biological Characterization of Oil Shale Processing 

and Coal Conversion Effluents, 76540 . 
Nutrient and Radionuclide Cycling, 106615 

CHEMICAL EFFLUENTS/ENVIRONMENTAL EXPOSURE 
PATHWAY 
Identification of Mechanisms, Rates of Change and Recycling 

Processes for Pollutants, 76532 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Constnl nnd Offshore Siting, 106344 
Transport. Fate and Effects of Energy Technology Effluents. 

106416 
CHEMICAL EFFLUENTS/FILTRATION 

Removal of Priority Pollutant by Filter Aid/Powdered Activated 
Carbon, 71029 

CHEMICAL EFFLUENTS/GENETIC EFFECTS 
Study of Toxic Effects of Environmental Chemicals on 

Spermatogenesis, 34407 
CHEMICAL EFFLUENTWHEALTH HAZARDS 

DNA Insult Induced by BUDR and Irradiation (Rats, Hamsters, 
Human), 35090 

Health Effects Assessment: Exposure to Radiation and Non- 
Radiation Pollutants, 160089 

Identification and Evaluation of Environmental Health Hazards: 
Chemicals and Chemical Carcinogens, 34152 

Surveillance of Potential Environmental Health Hazards. 34151 
CHEMICAL EFFLUENTWINFRARED SPECTRA 

Gas-Chromatography Fourier Transform Infrared (GC/FTIR) 
Data Base, 75018 

CHEMICAL EFFLUENTWMARINE DISPOSAL 
Fate of Chlorine in Seawater, 106573 

CHEMICAL EFFLUENTS/METABOLISM 
Regulation of Membrane Transport Systems, 106027 

CHEMICAL EFFLUEN'I'S/PHYSICAL PROPERTIES 
Coal Gas/Combustion Effluent Assays, 106723 

CHEMICAL EFFLUENTS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Laser Pumped Luminescence and Microwave Resonance 

(LPLMR) Spectroscopy and Absolute Mass Calibrations, 
106753 

CHEMICAL EFFLUENTSIRISK ASSESSMENT 
Biometrics: Risk Analysis, 106406 

CHEMICAL EFFLUENTWSTAC'K DISPOSAL 
Research Aircraft Program. 106655 
Study of Atmospheric Releases, 106641 

CHEMICAL EFFLUENTS/TOXICITY 
Chemical and Biological Characterization of Oil Shale Processing 

and Coal Conversion Effluents,'76540 
Effect of Chemical Carcinogens on Cells In Vitro, 35008 
Effects of Energy Derived Pollutants, 106355 
Environmental Mutagen Information Center, 34281 
Environmental Mutagenesis Testing Development Program, 

34360 
Environmental Danlape i l l  Human Lyrnphocytcs, 106331 
Integrating the Toxic Effects of Complex Effluents that Vary in 

Time, Concentration, and Components, 76514 
Mechanisms of Shale Pollutants on Hematopoiesis, 106056 
Preventive Surveillance of Environmental Chemicals for Toxic 

Potential, 34150 
Role of Chemical-Receptor Interactions in Reproduction and 

Transplacental Toxicity, 34405 
Study of Recessive Lethal Mutations lnduced in Mice by 

Chemical Mutagens, 34320 
Toxic Effects on the Aquatic Biota from Coal and Oil Shale 

Development, 76538 
Transport/Transformation/Pathway Research, 74567 

CHEMICAL EXPLOSIVES/HEALTH HAZARDS 
Toxic Fumes from Explosives Tested in Underground Mines, 

51030 
CHEMICAL EXPLOSIVES/SAFETY 

DOE High Explosive Safety Manual, 100023 
CHEMICAL EXPLOSIVES/TESTING 

Toxic Fumes from Explosives Tested in Underground Mines, 
51030 

CHEMICAL FEEDSTOCKS/SYNTHESIS 
Oxidative Utilization of Wood and Other Lignocellulosic 

Materials, 1 1  

CHEMICAL INDUSTRY/DATA COMPILATION 
Collection and Analysis of Data on Organic Chemicals Industry, 

71030 
CHEMICAL INDUSTRY/ENVIRONMENTAL 

ENGINEERING 
Engineering Assessment of Synthetic Processes in the 

Pharmaceutical Industry, 71006 
CHEMICAL INDUSTRY/INFORMATION 

Revise Inorganic Chemicals Assessment, 71009 
CHEMICAL INDUSTRY/SOLID WASTES 

Assessment of Inorganic Solid Wastes, 71007 
CHEMICAL INDUSTRY/WASTE WATER 

Industrial Application of Activated Carbon, 71000 
CHEMICAL REACTION KINETICS 

Radiation Chemistrv and Photochemistrv. 119035 
CHEMISTRY 

See olso A TMOSPHERIC CHEMISTR Y 
PHOTOCHEMISTRY 
SOIL CHEMISTR Y 

CHEMISTRY/QUALITY C,ONTROL 
Chemistry Quality Assurance, 54080 

CHEMORECEPTORS/SENSITIVITY 
Perceived Intensity of Odorants and Irritants, 34605 

CHERT/MARINE SURVEYS 
Diagenesis of Silica in Different Depositional Environments, 

130005 
CHERT/ORIGIN 

Diagenesis of Silica in Different Depositional Environments, 
130005 

CHESAPEAKE BAY/MATHEMATICAL MODELS 
Fate, Transport, and Transformation of Toxics: Significance of 

Suspended Sediment and Fluid Mud, 77550 
CHESAPEAKE BAY/SEDIMENTS 

Biogeochemistry of Trace Metals in Chesapeake Bay, 106521 
CHICKENS/AORTA 

Environmental Agents in Atherogenesis, 34680 
CHICKENS/BIODEGRADATION 

Solar Heated Septic Tanks for Dead Poultry Disposal, 2 
CHICKENS/WASTE DISPOSAL 

Solar Heated Septic Tanks for Dead Poultry Disposal, 2 
CHILDREN 

See olso INFANTS 
CHILDREN/BLOOD PRESSURE. 

Study of the Health Effects of Sodium in Drinking Water, 7201 1 - 
CHILDREN/DELAYED RADIATION EFFECTS 

Follow-up Study of Irradiated Tinea capitis Cases, 35058 
CHILDREN/METABOLISM 

Interactions Among Trace Metals, 36514 
Metabolic Effects of Lead Poisoning in Childhood, 34669 

CIIILDREN/NUTRITIONAL DEFICIENCY 
Metabolic Effects of Lead Poisoning in Childhood, 34669 

CHILDREN/RADIATION DOSES 
Methods in Dosimetry, 160162 

CHILDREN/TEETH 
Study of Dental Effects in a Population Exposed to HZ0 Fluoride 

~ e v e l s  in Critical Zone, 72012 
CHINESE HAMSTER - ~ - -  

see HAMSTERS 
CHLORIDES/FLUORESCENCE 

Ultrasensitive Pollutant Analysis, 106437 
CHLORINATED ALIPHATIC HYDROCARBONS 

See also CARBON TETRACHLORIDE 
CHLOROFORM 
METHYL CHLORIDE 
PVC 

CHLORINATED ALIPHATIC HYDROCARBONS/ 
ADSORPTION 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA: Treatment of Chemical Waste Waters fromkoal- ired 
Power Plants With Special Emphasis on Trace Contaminant 
Task Removal, 1501 13 

CHLORINATED ALIPHATIC HYDROCARBONS/ 
ATMOSPHERIC CHEMISTRY 
Numerical Investigation on the Role of Various Halocarbon 

Reactants on Ozone, 73577 
CHLORINATED ALIPHATIC HYDROCARBONS/ 

BIOCHEMICAL REACTION KINETICS 
Bioactivation and Covalent Binding of Toxic Haloalkenes. 34676 
Microsomal Oxidative Dehalogenation of Chloroethanes. 34686 

CHLORINATED ALIPHATIC HYDROCARBONS/ 
BIOLOGICAL EFFECTS 
Chemical Pathology of Haloethylene Injury, 34683 

CHLORINATED ALIPHATIC HYDROCARBONS/ 
CARCINOGENESIS 
Carcinogenic Intermediates of Vinyl Chloride and Analogs. 34632 
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C H L O R I N A T E D  ALIPHATIC H.YDROCARBONS/ 
CHEMICAL ANALYSIS 
Characterization of Effluents from Caal-Fired Utility Boilers for 

EPA: Chlorinated Once-Through Condenser Cooling Water 
Studv Task. 150108 

CHLOR~NATE' ALIPHATIC HYDROCARBONS/ 
CHEMICAL REACTION KINETICS 
Research in Chemical Kinetics, 119055 

CHLORINATED ALIPHATIC HYDROCARBONS/ 
METABOLISM 
Bioactivation and Covalent Binding of Toxic Haloalkenes. 34676 
Carcinogenic Intermediates of vinyl Chloride and ~ n a l o g s ,  34632 

CHLORINATED ALIPHATIC HYDROCARBONS/ 
MONITORING 
Brush Fire Proiect. 130018 - ~ . .-. . 

Radinactivitv ih st;aGsaheric Air. 106661 
C H L O R ~ N A ~ E D  ALIP%A% HYDROCARBONS/ 

MUTAGENESIS 
Chemical Pathology of Haloethylene Injury, 34683 

C H L O R I N A T E D  ALIPHATIC HYDROCARBONS/ 
OXIDATION 
Microsomal Oxidative Dehalogenation of Chloroethanes, 

CHLORINATED ALIPHATIC HYDROCARBONS/ 
PHOTOCHEMICAL REACTIONS 
Photochemical and Atmospheric Reactions of Halocarbon and 

Oxide of Sulfur and Nitrogen, 68 
CHLORINATED ALIPHATIC HYDROCARBONS/TOXICITY 

Develop and Evaluate Aquatic Toxicological Methods to 
Improve Predation Capability and Estimate Acceptable 
Concentrations of Toxrc Substances, 76521 

CHLORINATED AROMATIC HYDROCARBONS/ 
ADSORPTION 
Separation and Determination of Carcinogens, 35062 

CHLORINATED AROMATIC HYDROCARBONS/ 
METABOLISM 
Extrapolation of PCB Disposition, 34554 
Metabolism of Polychlorinated Biphenyls, 34553 
Metabolism and Carcinogenicity of Haloaromatic Pollutants, 

35124 
C H L O R I N A T E D  AROMATIC HYDROCARBONS/ 

MUTAGEN SCREENING 
Metabolism and Carcinogenicity of Haloaromatic Pollutants, 

35124 
CHLORINATED AROMATIC HYDROCARBONS/TOXICITY 

Metabolism and Carcinogenicity of Haloaromatic Pollutants. 
35 124 

CHLORINATION/EFFICIENCY 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA: Chlorinated Once-Through Condenser Cooling Water 
Study Task, 150108 

CHLORINATION/ENVIRONMENTAL IMPACTS 
Effect of Chlorinated and Dechlorinated Seawater on the 

American Oyster, Crassostrase virginica, 77540 
CHLORINATION/TECHNOLOGY ASSESSMENT 

State-of-the-Art for Biocides in Cooling Systems, 150059 
Technical and Economic Study of Mechanical Alternatives to 

Chlorination, 150058 
CHLORINE/CHEMICAL ANALYSIS . 

Study of Methods for Monitoring Chlorinated Discharges, 150046 
CHLORINE/ENVIRONMENTAL IMPACTS 

State-of-the-Art for Biocides in Cooling Systems, 150059 
CHLORINE/INHALATION 

Trace Element ~ e ~ o s i t i o n  in Ambient Aerosol Inhalation, 34638 
CHLORINE/MONITORING 

Chlorine Minimization/Optimization Project, 150057 
Model Prediction for Chlorinated Effluents, 150088 

CHLORINE/TOXICITY 
Effect of Chlorinated and Dechlorinated Seawater on the 

American Oyster, Crassostrase virginica, 77540 
Investigation of the Ecological Effects of Residual Ozone to 

Selected Estuarine Species, 77508 
Sublethal Effects of Chlorine on Marine Vascular Plants and 

Decapod Crustaceans, 775 12 
CHLORINE/WATER CHEMISTRY 

Sublethal Effects of Chlorine on Marine Vascular Plants and 
Decaood Crustaceans. 775 12 - - 

CHLORINE BROMIDES 
See BROMINE CHLORIDES 

CHLORINE OXIDES/ENVIRONMENTAL IMPACTS 
State-of-the-Art for Biocides in Cooling Systems, 150059 

CHLOROFORM/ADSORPTION 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA: Treatment of Chemical Waste Waters from Coal-Fired 
Power Plants With Special Emphasis on Trace Contaminant 
Task Removal, 1501 13 

CHLOROFORM/TOXICITY 
Assay of the Capability of Six City Concentrates to Potential 

Chloroform Hepatotoxicity, 72009 

Chronic Toxicity and Carcinogenicity to Rats of Chloroform in 
Drinking Water, 72021 

CHLOROPHYLL/BIOCHEMISTRY 
Plant Biochemistry, 1061 12 

CHLOROPHYLL/FLUORESCENCE 
Develop Laser Fluorosensors for Monitoring Surface Water 

~ h l o ; o ~ h ~ l l  A, 74545 
CHLOROPHYLL/REMOTE SENSING 

Use of Remote Sensing to Determine the Horizontal Distribution 
of Chlorophyll and Surface Currents in Las Vegas Bay, Lake 
Mead, 74544 

CHOLINESTERASE/ENZYME ACTIVITY 
Toxicants and Avian Cell Growth and Metabolism, 34600 

CHONDROSARCOMAS 
Se% SARCOMAS 

CHROMATES/BIOLOGICAL ACCUMULATION . 
Environmental Effects of Effluents of Uranium Enrichment 

Facilities, 10641 8 
CHROMATES/ENVIRONMENTAL TRANSPORT 

Environmental Effects of Effluents of Uranium Enrichment 
Facilities, 106418 

CHROMATIN 
See also NUCLEOSOMES 

CHROMATIN/BIOLOGICAL RADIATION EFFECTS 
Carcinogen Damage and Repair of D N A  in IIurnan Clrrumatin, 

34956 
- - - - . - . - - - - - . - - - - - - - - . - -- - - -. - - - - - - - 

Polycyclic Hydrocarbon Metabolism and Binding in Skin, 35068 
CHROMATIN/GENETIC VARIABILITY 

DNA,  Chromatin, Chromosomes, 106052 
CHROMATIN/MOLECULAR STRUCTURE 

Impact of Energy-Related Pollutants on Chromosome Structure, 
106708 . 

Regulation of Structure and Function Organ in Chromatin, 106106 
CHROMIC ACID/RECOVERY 

Treatment of Wastewater from Chromium Plating Lines, 71024 
CHROMIUM/ABSORPTION SPECTROSCOPY 

Preservation and Determination of Cr(II1) and/or Cr(VI), 70504 
CHROMIUM/ECOLOGICAL CONCENTRATION 

Four Corners Ambient Air Monitoring Network, 7451.1 
CHROMIUM/ENVIRONMENTAL TRANSPORT 

Geochemistry of Cadmium and Other Selected Heavy Metals as 
Related to Coal Strip Mining, 71056 

CHROMIUM/HEALTH HAZARDS 
Gal -F i red  Steam Plants: Human Environmental Exposure to Air 

and Water, 129 
CHROMIUM/INHALATION 

Trace Element Deposition in Ambient Aerosol Inhalation, 34638 
CHROMIUM/PLATING 

Treatment of Wastewater from Chromium Plating Lines, 71024 
CHROMIUM/POLAROGRAPHY 

Preservation and Determination of Cr(l1I) and/or Cr(VI), 70504 
CHROMIUM/TOXICITY - ~- - . - - - - - - - 

Hemopoietic Toxicology, 1067 11 
CHROMIUM/VOLTAMETRY 

Isolation and Identification of Water-Borne Pollutants Associated 
with the Power lndustrv (Steam-Electric Power Generation). . . 
150023 

CHROMOSOMAL ABERRATIONS 
Effects and Uses of Chromosome Aberrations, 106124 

CHROMOSOMAL ABERRATIONS/BIOCHEMICAL 
REACTION KINETICS 
Mammalian Cytogenetics, 106410 

CHROMOSOMAL ABERRATIONS/BIOLOGICAL MODELS 
Tritium in Mammalian Cells, 106376 

CHROMOSOMAI., ABERRATIONS/MUTAGEN SCREENINO 
Monitoring Mutagens with Mammalian Chromosomes, 34636 

CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Biochemical Mutations in Drosophila Induced by Chronic 

Irradiation, 34327 
Dependence of Chromosome Injury on Radiation Quality, 35036 
Radiation Cytogenetics (Plants), 35038 
Radiation Induced Alterations of Chromosomal Proteins, 35122 

CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 
Drosophila Cytology and Genetics, 106121 

CHROMOSOMES/ELECTRON MICROSCOPY 
Chromosome Chemistry, 106128 

CHROMOSOMES/GENETIC VARIABILITY 
DNA,  Chromatin, Chromosomes, 106052 

CHROMOSOMES/MUTAGEN SCREENING 
Chemically Induced Non-Disjunction in Mutant Mice, 34693 

CHROMOSOMES/MUTAGENESIS 
Development of New Fluorescent Markers for Chromosome 

Studv. 106145 
CHROMOSOMES/NEUTRON DIFFRACTION 

Low Angle Neutron Diffraction. 106067 
CHROMOSOMES/PATHOLOGlCAL CHANGES 

Carcinogen-Chromatin Interaction in Cultured Cells. 35128 



OCTOBER 1980 

CHRYSENE/MUTAGENESIS 
Coal Liquefaction: Comparative Mutagenesis, 106425 

CISTRONS 
See GENES 

CITRATE PROCESS/EQUIPMENT 
Citrate Process: Evaluation and Selection of Materials, 51003 

CITRATE I'ROCESS/MATERIALS TESTING 
Citrate Process: Evaluation and Selection of Materials, 51003 

CITRATE PROCESS/OPTIMIZATION 
Citrate Process Chemistry and Engineering, 51002 

CLADDING 
(For rhe.process only; see also FUEL CANS.) 

CLADDING/CORROSION 
Marine Environmental Test Program, 1 14000 

CLAMS 
See MOLLUSCS 

CLAYS 
See also MONTMORILLONITE 

CLAYS/BIOLOGICAL FOULING 
Effects of Thermal Additions on the Dynamics of Fouling 

Communities at Beaufort. NC, 77012 
CLAYS/SORPTIVE PKOPEK'I'IES 

Predicting Organic Contaminant Removal by Clay Minerals and 
Waste Materials, 7 1503 

CLEAN AIR ACT/IMPLEMENTATION 
Surveillance Program and Integrated Issue Analysis, 104058 

CLEAN AIR ACT/SOCIO-ECONOMIC FACTORS 
National Environmental Assessments, 10401 9 

CLEAN WATER ACT/IMPLEMENTATION 
Surveillance Program and lntegrated Issue Analysis, 104058 

CLIMATES 
Regional Haze Effects on Climate, 106155 

CLIMATES/CARBON CYCLE 
Development of Environmental Manitors, 106432 

CLIMATES/DATA COMPILATION 
Assessment of Current Climate Information Relating to Energy 

Planning, 106157 
CLIMATES/DYNAMICS t. 

On the Dynamics of Climate, 106159 
CLIMATES/ENVIRONMENTAL IMPACTS 

Development of Environmental Monitors, 106432 
Modeling Climatic Effects of CO2 Increase, 106394 

CLIMATES/FORECASTING 
AAAS-DOE Workshop on Environmental and Societal Impacts 

of a Possible CO2-Induced Climate Change, 106177 
C o ~ ~ s e q u r ~ ~ c r s  of Hypothetical World Climate Change Produced 

by Increased Atmospheric Carbon Dioxide, 106188 
Reduced Visibility Regions and Associated Large-Scale Weather 

Systems, 72527 
Season Climate Prediction, 1061 53 
Sociopolitical Impacts of CO2 Buildup in the Atmosphere Due to 

Fossil Fuel Combustion, 1061 79 
CLIMATEWGLOBAL ASPECTS 

Assessment of the Possible Cryospheric Responses to a CO2 
Induced Global Warning, 106192 

Effects of Energy on Climate, 106154 
Partial Support of the Newly Formed Climate Research Board, 

106693 
CLIMATES/MATHEMATICAL MODELS 

Enhanced Research Program on the Long-Range Climatic Effects 
of Increasing Atmospheric Carbon Dioxide, 106195 

Modeling Ecosystem Impacts of Climatic Change from Energy 
Development and Use, 106175 

Non-Federal Institutional Constraints, 104044 
Support of the Climatic Research Board, 106191 

CLIMATES/MODIFICATIONS 
Meteorological Effects of Thermal Energy Release, 1 1402 1 

CLIMATEVRESEARCH PROGRAMS 
Scientific Direction of the DOE CO2 Program and Supporting - . . - 

Research, 1061 70 
CLOSED-CYCLE COOLING SYSTEMWHEALTH HAZARDS 

Pathogenic Organisms in Closed Cycle Cooling Systems, 160163 
CLOSED-CYCLE COOLING SYSTEMS/SCALE CONTROL 

Development of Model to Predict Scale Formation in Closed 
Cycle Water Systems, 150045 

COAT. --. -- 
See olso ANTHRACITE 

BITUMIIVOUS COAL 
C A M E L  COAL 
LIGA'I TE 
SOL VENT-REFINED COAL 
SUBBITUMINOUS COAL 

COAL/CALORIFIC VALUE 
Chemical Analysis and Geologic Evaluation of Coal in  Western 

United States, 5301 7 
COAL/CARCINOGENESIS 

Protein Chemistry, 1061 14 
COAL/CHEMICAL ANALYSIS 

In-Situ Gasification of Eastern Coal, 71092 

Trace Elements Characterization and Removal/Recovery from 
Coal and Coal Waste, 7301 5 

COAL/CHEMICAL COMPOSITION 
Chemical Analysis and Geologic Evaluation of Coal in Western 

United States, 53017 
Evaluation of the Effect of Coal Cleaning on Fugitive Elements. 

lnnnRl 
Faculty Research Residencies in Chemistry, 130033 
Fly Ash Characterization and Disposal for EPA: Characterization 

of Cool and Ash Task, 1501 14 
Sulfur in Coal and Lignite, 53014 

COAL/COMBUSTION 
Coal--Oil Mixture for Boiler Ignition, 150056 
ECT for Electric Power Reduction from Coal, 100051 
Effects of Burning Densified Forms of Municipal Solid Waste 

Derived Fuels in Industrial Utility and Institutional Stoker, 
71511 

COAL/COMBUSTION PRODUCTS 
Characterization of Effluents from Caol-Fired Utility Boilers for 

EPA--Assessment of Gaseous Emissions from Different Boilers 
Task, 150015 

Development of a Protocol to Assess the Effects of Western Coal 
Conversion Activities in a Terrestrial Ecosystem: Colstrip, 
76026 

Direct Sampling and Characterization of Gaseous Species, 113013 
Formation of NOx and Other Products from Chemically Bound 

Nitrogen, 113012 
COAL/COMBUSTION PROPERTIES 

Combustion Chemistry Projects for Coal-Energy Demonstrations 
. and Technologies, 15009 1 

Empirical Linear Free-Energy Relationships (LFER's) for Coal 
and Its Combustion Chemistry, 150090 

COAL/COMPARATIVE EVALUATIONS 
Macro Economic Study: Biomass vs. Coal, 71041 

COAL/DEASHING 
Physical and Chemical Coal Cleaning: General, 150034 

COAL/DESULFURIZATION 
Coal Cleaning Technology Evaluation and Development, 73006 
Physical and Chemical Coal Cleaning: General, 150034 

COAL/DEVOLATILIZATION 
Formation of NOx and Other Products from Chemically Bound 

Nitrogen, 113012 
COAL/DUSTS 

Development of a Remote Readout Coal Dust Deposition Rate 
Monkor, 5 1034 

COAL/ENVIRONMENTAL IMPAC'I'S 
Effects of Burning Densified Forms of Municipal Solid Waste 

Derived Fuels in Industrial Utility and Institutional Stoker, 
7151 1 

Predicting and Minimizing the Adverse Effects of Fish and 
Wildlife and Their Habitats from Burning Coal for Electric 
Power Generation. 52014 

COAL/FLUIDIZED-BED COMBUSTION 
Toxicological Coal Assessment, 1067 12 

COAL/FUEL CYCLE 
National Environmental Assessments, 104022 

COAL/GASEOUS WASTES 
Emissions As:.essment from Refuse-Derived Fuel Combustion, 

71101 
COAL/HYDRAULIC TRANSPORT 

Quality and Treatment of Water Involved With Coal Slurry 
Transport by Pipeline, 56023 

COAL/LEACHING 
Characterization and Treatment of Priority Pollutants from Coal 

Pile Drainage, 150043 
Quality and Treatment of Water Involved With Coal Slurry 

Transport by Pipeline, 56023 
COAL/MATURATlON 

Sulfur in Coal and Lignite. 53014 
COAL/MONITORING 

Rapid Sulfur Meter, 150085 
COAL/PHYSICAL PROPERTIES 

Characterization of TVA Coal Supplies, 150079 
COAL/RADIOACTIVE EFFLUENTS 

Assessment of the Radiological Impact of Western Coal 
Utilization, 100074 

COAL/SORPTIVE PROPERTIES 
Predicting Organic Contaminant Removal by Clay Minerals and 

Waste Materials, 7 1503 
COAL/STORAGE 

Evaluation of the Possible Detrimental Effects of Coal Storage 
Areas on Commercial and Sport Fishing in Lake Superior. 
13023 

COAL/STRUCTURAL CHEMICAL ANALYSIS 
Faculty Research Residencies in Chemistry. 130033 

COAL/TRANSPORT 
Support for Producing Coal Extraction. Beneficiation. and 

Transportation EDP and Associated EDP Relaled Activities. 
104039 
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COAL/WASHING 
Evaluation of the Effect of Coal Cleaning on Fugitive Elements, 

l M H l R l  
COAL DEPOSITS/CHEMICAL COMPOSITION 

Geology of Contaminants in Coal, 73012 
COAL DEPOSITS/ENERGY SOURCE DEVELOPMENT 

Economics of Coal and Oil Shale Development Environmental 
Quality in Rural Areas, 72 

Economics of Coal and Oil Shale Development on Environmental 
Quality in Rural Areas, 73 

Econom,ics of Coal and Shale Development on Environmental 
Quality in Rural Areas, 76 

COAL DEPOSITS/EXPLORATION 
Continuation of Evaluation of Coal Deposits in the Narragansett 

Basin of Rhode Island and Massachusetts, 51054 
Cqrehole Spacing Models Defining Potential Toxic Rock Bodies 

in Coal, 71054 
Evaluation of Coal Deposits in the Narragansett Basin of Rhode 

Island and Massachusetts, 5 1044 
COAL DEPOSITS/GEOLOGY 

Chemical Analysis and Geologic Evaluation of Coal in Western 
United States, 53017 

COAL DEPOSITS/MINERALOGY 
Geology of Contaminants in Coal, 73012 

COAL FINES/COMBUSTION PRODUCI'S 
Analysis of Products From the Combustion of Synfuels, 106726 
Pollutant Control Through Staged Combustion of Pulverized - - 

Coal, 1 13008 
COAL GAS/CARCINOGENESIS 

Low Btu Gasifier: Early Damage lndicators For Inhaled 
Effluents, 106702 

COAL GAS/MUTAGENESIS 
Low Btu Gasifier: Earlv Damage Indicators For lnhaled 

Effluents, 106702 - - 
COAL GAS/TOXICITY 

Low Btu Gasifier: Early Damage Indicators For Inhaled 
Effluents, 106702 

COAL GASIFICATION 
See 

Demonstration of Arc-Coal Reactor System for Conversion of 
Coal to Acetylene, 1 10007 

COAL GASIFICATION/AIR POLLUTION MONITORS 
Dosimetry for New Energy System Pollutants, 106435 

COAL GASIFICATION/BIOLOGICAL EFFECTS 
Facility for the Chemical Support of Biological and 

Environmental Studies Related to Coal Technology, 106436 
COAL GASIFICATION/CHEMICAL EFFLUENTS 

Characterization of Gaseous Molecular Pollutants, 106557 
Coal Gas/Combustion Effluent Assays, 106723 

COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Environmental Assessment for Gasifiers in Industry, 100089 

COAL GASIFICATION/GASEOUS WASTES 
Field Site Environmental Research Related to Coal Conversion, 

106443 
COAL GASIFICATION/HEALTH HAZARDS 

Health Effects of Coal Particulates, 106591 
Inhalation Toxicity of Organometals, 106306 
Low Btu Gasifier: Early Damage Indicators For lnhaled 

Effluents, 106702 
Non-Nuclear Health Protection, 106727 
Toxicological Coal Assessment, 1067 12 

COAL GASIFICATION/LIQUID WASTES 
Field Site Environmental Research Related to Coal Conversion, 

106443 
COAL GASIFICATION/TECHNOLOGY ASSESSMENT 

Gasifiers in  Industry, 100047 
COAL GASIFICATION/WASTE WATER 

Environmental Transport and Effects of Coal Conversion, 106300 
Evaluation of Treatment Technologies for Water Reuse in Coal 

Coking and Gasification, 56068 
COAL GASIFICATION/WATER REQUIREMENTS 

Evaluation of Treatment Technologies for Water Reuse in Coal 
Coking and Gasification, 56068 

COAL GASIFICATION PLANTS/AEROSOL MONITORING 
Air Sampling at the Coal Gasification Plant in Region Kosovo. 

Yugoslavia, 73545 
Ambient Aerosol Analysis Near Coal Gasification Plant, 

Yugoslavia, 72568 
COAL GASIFICATION PLANTS/AIR POLLUTION 

CONTROL 
Technical and Economic Assessment of Environmental 

Advantages Associated with Use of Battelle Treated Coal in 
Gasifiers, 100093 

COAL GASIFICATION PLANTS/CHEMICAL EFFLUENTS 
Chemical and Biological Characterization of Oil Shale Processing 

and Coal Conversion Effluents, 76540 
Laser Pumped Luminescence and Microwave Resonance 

(LPLMR) Spectroscopy and Absolute Mass Calibrations, 
106753 

COAL GASIFICATION PLANTS/DATA BASE 
MANAGEMENT 
Synthetic Fuels Data Management for the UMD Gasifier, 106246 

COAL GASIFICATION PLANTS/ENVIRONMENTAL 
EFFECTS 
Low Dtu Gasifier Biological Charactcrization of Ficld Collcctcd - 

Effluents, 106501 
COAL GASIFlCATION PLANTS/ENVIRONMENTAL 

IMPACTS 
Atmospheric Effects of Coal Conversion Facilities, 106044 
Gasifiers in Industry, 106158 
Gasifiers in Industry: Pike County, 106244 
Gasifiers in Industry, 106245 
Potential of Energy Extraction and Conversion Process in the 

Northern Great Plains for Heavy Metals Contamination and 
Consequent Uptake and Turnover in a Range Ecosystem 
Model, 106043 

Screening of Coal/Shale Conversion, 100042 
COAL GASIFICATION PLANTS/FEASIBILITY STUDIES 

Water Requirements and Pollution Potential of Gas Production 
from Lignite Shale and Plentiful Lesser Grade Carbon Sources, 
56048 

COAL GASIFICATION PLANTS/GASEOUS WASTES 
Control of Hydrocarbon Emissions from First Generation 

Gasifiers, 100064 
COAL GASIFICATION PLANTS/HEALTH HAZARDS 

Energy Industrial Medical Protocol, 33028 
Gasifiers in Industry: Pike County, 106244 
IH Studv of Coal Gasification P.lants. 33010 
Low  ti Gasifier Biological characterization of Field Collected 

Effluents. 106501 
COAL GASIFICATION PLANTS/SAFETY ENGINEERING 

Control Technology for Coal Gasification and Liquefaction, 
3302 1 

COAL~GASIFICATION PLANTSIWASTE MANAGEMENT 
Screening of Coal/Shale Conversion, 100042 

COAL GASIFICATION PLANTS/WASTE WATER 
Assessment of Environmental Control Technology for Coal 

Conversion Wastewater Systems, 100063 
Development and Application of SED System Employing 

Microcomputer Control for HPLC of Phenols in Water, 56033 
Feasibility Analysis and Testing of Chemical Recovery from Coal 

Conversion Plant Waste Streams, 100094 
COAL GASIFICATION PLANTS/WATER POLLUTION 

Water Requirements and Pollution Potential of Gas Production 
from Lignite Shale and Plentiful Lesser Grade Carbon Sources, 
56048 

COAL GASlFlCATlON PLANTS/WATER REQUIREMENTS 
Water Requirements and Pollution Potential of Gas Production 

from Lignite Shale and Plentiful Lesser Grade Carbon Sources. 
56048 

COAL GASIFICATION PLANTS/WORKING CONDITIONS 
IH Study of Coal Gasification Plants, 33010 

COAL INDUSTRY/ECONOMIC IMPACT 
Economic Impacts of Coal Mining in Eastern Oklahoma, 99 
Economics of Coal and Oil Shale Development on Environmental 

Quality in Rural Areas, 74 
Energy/Environment Task Forces, 130025 
Technology Assessments and EDP's, 104028 

COAL INDUSTRY/EDUCATIONAL TOOLS 
Development of Requisite Support for the Lincoln Training 

System, 51005 
COAL INDUSTRY/EhZRGY SOURCE DEVELOPMENT 

Economics of Coal and Oil Shale Development on Environmental 
Quality in  Rural Areas. 75 

COAL !NUUSTKY/ENVIRONMENTAL EFFECTS 
Effects of Lowered pH (Acid Rain) on'Gametogenesis of Certain 

Freshwater Fishes Indigenous to the BWCA. 76533 
COAL INDUSTRY/ENVIRONMENTAL IMPACTS 

Assessment of the Radiological Impact of Western Coal 
Utilization, 100074 

Coal Technology Aerosols Biologically Relevant Properties. 
10670 1 

Economic Impacts of Coal Mining in Eastern Oklahoma, 99 
Economics of Coal and.Oil Shale Development on E~lvironmental 

Quality in Rural Areas, 74 
Economics of Coal and Oil Shale Development on Environmental 

Quality in Rural Areas, 75 
Energy/Environment Task Forces. 130025 
Evaluation of the Possible Detrimental Effects of Coal Storage 

Areas on Commercial and Sport Fishing in Lake Superior. 
13023 
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Implications of the Atmospheric Environment on Coal 
Development in Western North Dakota (SEAM: Phase I), 57 

Policy Studies 2227, 104052 
Study Surface Coal Mining and Reclamation Operations in State 

of Alaska, 57005 
Technology Assessments and EDP's, 104023 
Toxic Effects on the Aquatic Biota from Coal and Oil Shale . : 

Development, 20 J. 

Toxic Effects on the Aquatic Biota from Coal and Oil Shale 
Development, 76538 , . 

COAL INDUSTRY/FINANCING s 

DOE Funding for President's Commission on Coal Industry, 
106270 

COAL INDUSTRY/HEALTH HAZARDS 
Biochemical Indicators of Macrophage Involvement in Pulmonary 

Damage from Coal Conversion, 106303 r 
Chemical Toxicology, 106442 
Industrial Hygiene Task Force, 100030 
Metabolism and Fate of Inhaled Hydrocarbons, 106293 
Retention and Fate of Inhaled PAH, 106260 
Retention of Aerosols from Coal Technologies, 106703 
Working Conference on the Toxicology and Occupational Health 

Aspects of Converting Fossil Fuels Such as Coal, Oil Shale and. 
Ta i  Sands, 106269 - 

COAL INDUSTRY/LOW-LEVEL RADIOACTIVE WASTES 
Assessment of the Radiolonical I m ~ a c t  of Coal Utilization. 100098 

COAL INDUSTRY/SOCI,CL IMPACT 
Economic Impacts of Coal Mining in Eastern Oklahoma, 99 , Technology Assessments and EDP's, 104028 

COAL INDUSTRY/SOCIO-ECONOMIC,FACTORS : ' 

Study Surface Coal Mining and Reclamat~on Operations In State 
of Alaska, 57005 . . 

COAL LIQUEFACTION 
See also FLASH H YDROPYROL YSIS PROCESS. 

H-COAL PROCESS 
COAL LIQUEFACTION/AIR POLLUTION MONITORS . 

Dosimetry for New~Energy System Pollutants, 106435 
COAL LIQUEFACTION/BIOLOGICA.L EFFECTS 

Facility for the Chemical Support of Biological and 
. Environmental Studies Related to Coal Technology, 106436 
COAL LIQUEFACTION/CHEMICAL EFFLUENTS 

Characterization of Gaseous Molecular Pollutants, 106557 
COAL LIQUEFACTION/GASEOUS WASTES 

Field Site Environmental Research Related to Coal Conversion, 
106443 

COAL LIQUEFACTION/HEALTH HAZARDS 
Non-Nuclear Health Protection, 106727 

COAL LIQUEFACTION/LIQUID WASTES 
Field Site Environmental Research Related to Coal Conversion, 

106443 
COAL LIQUEFACTION/WASTE WATER 

Development of Oil in Water Monitor, 70506 
Environmental Transport and Effects of Coal ~onvc;sion, 106300 

COAL LIQUEFACTION PLANTSKHEMICAL EFFLUENTS 
Chemical and Biological Characterization of Oil Shale Processjng 

and Coal Conversion Effluents, 76540 
Laser Pumped Luminescence and Microwave Resonance 

(LPLMR) Spectroscopy and Absolute Mass Calibrations, 
106753 

COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 
EFFECTS 
Environmental Assessment of Coal Liquefaction, 73003 

COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 
IMPACTS 
Potential of Energy Extraction and Conversion Process in the . 

Northern Great Plains for Heavy Metals Contamination and 
Consequent Uptake and Turnover in a Range Ecosystem . 
Model; 106043 

Screening of Coal/Shale Conversion, 100042 
COAL LIOUEFACTION PLANTWHEALTH HAZARDS 

Criteria fbr Occupational Safety and Health Standards: Coal , 
Liouefaction. 33008 

-1 -~~ - - 

Energy lndustr'ial Medical Protocol, 33028 i 

Study of Coal Liquefaction Processes, 3301 1 
COAL LIQUEFACTION PLANTS/INDUSTRIAL MEDICINE 

Study o fcoa l  Liquefaction Processes, 3301 1 a 

COAL LIOUEFACTION PLANTS/OCCUPATIONAL 
- 
Criteria for Occupational Safety and Health Standards: Coal , 

Liquefaction, 33008 
COAL LIQUEFACTION PLANTS/SAFETY ENGINEER IN^ 

Control Technology for Coal Gasification and Liquefaction, -- 
33021 

COAL LIQUEFACTION PLANTS/WASTE MANAGEMENT, 
Screening of Coal/Shale Conversion, 100042 

COAL LlQUEFACTION,PLANTS/WASTE WATER 
Assessment of Eilvironmental Control Technology for Coal 

Conversion Wastewater Systems, 100063 

Feasibility Analysis and Testing of Chemical Recovery from'coal 
!Conversion Plant Waste Streams, 100094 

COAL LIQUEFACTION PLANTS/WORKING CONDITIONS 
Study of Coal Liquefaction Processes, 3301 1 

COAL LIQUIDS/CHEMICAL ANALYSIS 
Identification of Sulfur Heterocycles in Coal Liquids and Shale 

Oil, 106237 " 

Laser-Excited ~atrix-lsolation Fluormetric ~ n a l ~ s i s  or 
Polycyclic Aromatic Hydrocarbons, 130050 

Standardization of Environmental Analysis Associated with 
Increased Energy Production, 11005 - 

COAL LIQUIDS/COMRIJSTION 
ECT for Electr~c Power Reduction from Coal, 100051 

COAL LIOUIDS/COMBUSTION PRODUCTS 
Analysis bf Products From the Combustion of Synfuels, 1 

COAL LIQUIDS/MUTAGEN SCREENING 
Coal Liquefaction: Mammalian Cell Mutagenesis, 106263 

COAL MINERS/BIOLOGICAL STRESS 
Biomechanical Study of Work in Low Coal, 51004 
Psychological Responses of Miners to Emergency, 5 1017 

COAL MINERS/EDUCATION 
Development of Requisite Support for the Lincoln Training 

System, 51005 
COAL MINERWHEALTH HAZARDS 

Inhalation Hazards to Coal Miners (Coal Dust and Diesel ~ n g i n e  
Exhaust), 106477 ' 

COAL MINERS/OCCUPATIONAL SAFETY 
Salt Processes for Improvement of Health and Safety in 

Underground Coal Mining, 51037 
COAL MINEWACID MINE DRAINAGE 

Investigation of the Mechanics of Mine Acid Formation in 
Underground Coal Mine Drainage, 51072 

COAL MINES/ECOLOGY 
Development and Evaluation of Vegetation Sampling on Areas 

Subject to Open-Pit Mining, 14 
COAL MINES/ECONOMIC IMPACT 

Socioeconomic Assessment of the East Gillette and North 
+ Antelop Mines, 53048 

COAL MINES/ENVIRONMENTAL EFFECTS 
Ecological Recovery after Reclamation of Toxic Spoils Left by 

Coal Surface Mining, 150018 
Environmental Effects of Slaking of Surface Mine Spoils, 51071 
Geochemistry of Cadmium and Other Selected Heavy Metals as 

Related to Coal Strip Mining, 71056 
COAL MINES/ENVIRONMENTAL IMPACTS 

Assessment of Ground and Surface Water Effects Around Coal 
and Mineral Storage Areas, 51058 

COAL MINEWFIRE PREVENTION 
Safe Insulations and Fluids for Permissable Enclosures, 51013 

COAL MINES/GROUND SUBSIDENCE 
Effects of Coal Mine Subsidence on Ground Water Aauifers in - - - - ~  

~ o r t h e r n  Appalachia, 51064 
COAL MINES/HAZARDS 

Coal Mine Hazard Detection Using Synthetic Pulse ~ a d a r ,  51039 
COAL MINES/INDOOR AIR POLLUTION 

Inhalation Hazards to Coal Miners (Coal Dust and Diesel Engine 
Exhaust), 106477 

Monitoring of Mine Air Pollutions. 51026 
COAL MINES/INSPECTION 

Improving Surface Coal Refuse Disposal Site Inspections. 51038 
COAL MINEWLAND RECLAMATION. 

Alder for Mined-Land.Restoration in Cold-Dominated Climates, I 
Centrifue Modeling and Verification of Design Criteria of Mine 

Waste Embankments, 51042 
Effect of Mine Spoil Age on Growth and Chemical Properties of 

Loblolly Pine, 123 
Interaction of Hardwood 'l'ree Seedlings and Herbaceous Cover 

on Surface-Mined'Land, 107 
Mine Spoil Reclamation in the Intermountains and Northern 

Rocky Mountain Regions, 32. 
Mine Spoil Reclamation in the ~ouihwest,  113 
Mineral Stress Adaptation of Natural Regeneraiion on Acid Mine 

Spoils, 1 I0 
Physical and Chemical Criteria for Assessing Plant Growth 

Potential of Mine Land Overburden, 31 
Reclamation and Water Reactions of Strip Mine Spoils in 

Northern Arizona, 3 
Reclamation and Management of Strip-Mined Land in Ohio, 97 . 
Reclamation of.Strip-Mined Spoils Using Containerized Seedlings. 

104 11 

Reclamation of Strip-Mined Land by the Production of Certain 
Horticultural and Agronomic Crops, 126 

Revegetatinri of Coal Mine Areas. 130 
Revegetation of Surface Mined Areas. 140 
Revegetatibwof Alaskan Coal Mine'Spills. 106242 
Selection of Superior Tree Ecotype-Mycorrhizal Fungi 

Associations for Mineland Revegetation, 16 
Selection of Aluminum-Tolerant Trees for Revegetating Acid 

Mine Spoils, 105 



COAL MINES/NOISE POLLUTION ABATEMENT 

Soil and Water Management Systems for Revegetation of Strip- 
Mine Soil, 15 I 

Strip Mine Revegetation, 118 
System Approach to the ~ e c l a k i i o n  of Strip-Mined Areas in ' ' 

North Dakota: Phase IV. 51076 
Use of Sludnes and Too Soil in Reclamation Coal Strio-Mine 

Spoils, 94- 
Vegetable Stabilization of Drastically ~ i s tu rbed  ~ a 6 h s ,  13 
Vegetation of Lignite Coal Mine Spoils with Forest and 

Agronomic Species, 124 
COAL MINES/NOISE POLLUTION ABATEMENT 

Abatement of Noise of Continuous Mining Machines, 51023 ! 
Development of a Reduced-Noise Auger Miner Cutting Head, 

51016 
COAL MINES/OCCUPATIONAL SAFETY 

Development of Improved Scrubbers for Coal Mine Applications, 
51020 

 valuation of Respiratory Protection in Coal Preparation Plants, 
33020 

~ed&tjon of Pollutants from Engines Operated Underground, 
51028 . . .-- 

COAL MINEWPERSONNEL 
Development of a Personal CO2 Detector and a CH4 Detector, 

511175 
COAL-MINES/ROOFS 

Roof Failure Analysis, 51012 
COAL MINES/RUNOFF 

Mechanism of Soil Erosion by Surface Runoff, 
COAL MINES/SAFETY 

Roof Failure Analysis, 51012 
COAL MINES/SAFETY ENGINEERING 

Remote Sealing System Upgrading, 51008 
COAL MlNESiSOCIAL IMPACT 

Socioeconomic' Assessment of the East Gillette and North 
Antelop Mines, 53048 

COAL MINEWWASTE MANAGEMENT 
Antimony Removal Technology, 71067 
Application of Remote Sensing for Coal Waste Embankment 

Monitoring, 5 1040 
Bacterial Degradation of Coal Conversion ~ ~ i ~ r o d u c t s  

(Polycyclic Aromatic Hydrocarbons) in Aquatic Environments, 
. 56044 
Centrifuge Model Testing of Coal Waste Embankments, 51043 
Environmental Effects of Slaking of Surface Mine Spoils, 51071 
Evaluation of Best Management Practices for Mining Solid Waste 

Storage, Disposal, and Treatment, 5 1046 
Evaluation of Lixiviation of Mine Wastes, 51056 
Impacts of RCRA on Disposal of Hazardous and Non-Hazardous 

Wastes from Mining, 71 107 
Measurement of Seepage Beneath Tailing Ponds, 51055 
Pilot Scale On-Site Evaluation of Activated Carbon for Rapid 

Oxidation of Ferrous Iron in Acid Mine Water, 51061 
Reclamation and Management of Strip-Mine Spoils in the 

Northern Plains, 145 
Stability of Surface Mined Spoils at Central U.S. Coal Mines, 

51075 
~ e c h n k a l  and Economic Evaluation of Underground Disposal of 

Coal Mining Wastes, 51060 
COAL MINEWWASTE WATER 

Antimony Removal Technology, 71067 
COAL MINEWWATER POLLUTION CONTROL 

Control of Water Pollution from Surface Mining Operations, 
51069 

COAL MINING 
See also ACID MINE DRAINAGE 

SURFACE MINING 
UNDERGROUND MINING 

Support for Producing Coal Extraction, Beneficiation, and 
Transportation EDP and Associated EDP Related Activities, 
104039 

COAL MINING/BIBLIOGRAPHIES 
Coal and the Environment Abstract Series, 57004 

COAL MINING/ENVIRONMENTAL EFFECTS 
Emission Factors and Control Technology for Fugitive Dust from 

Mining Sources, 71039 
Environmental Aspects of Coal Production in the Appalachian 

Region, 106588 
COAL MINING/ENVIRONMENTAL IMPACTS 

Application of the Western Energy and Land Use Model to Strip 
Mining Activities in an Ecological Test Area, 52005 

Assessment of the Potential Impacts of Proposed Energy 
Development on Water Resources of Northern Cheyenne 
Indian Reservation, Montana, 71059 

Coal and the Environment Abstract Series, 57004 
Coal Hydrology, 53004 & :  

Environmental Factors Affecting Surface Mining of Steeply 
Pitching Coal Seams, 51050 

Impact of Surface Lignite Mining on Surface and Groundwater 
Quality in Texas, 51053 
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Monitoring the Impact bf Western Coal Strip Mining and Oil 
Shale Extraction on Groundwater Quality, 74517 

Synthesis and Evaluation of Avian Populations and Habitat: West 
Virginia and Alabama, 52010 

Western Coal Planning Assistance Projcct! 53045 
COAL MINING/FIRE PREVENTION 

Analysis of Fire Safety Tests and Standards, 51007 
COAL MINING/HAZARDS 

Develop Deep-Penetrating Borehole Geophysical Technique for 
Prediction of Hazards Ahead of Coal Mining, 51041 

COAL MINING/HYDROLOGY 
Water Monitoring in Coal Areas, 53040 

COAL MINING/LAND POLLUTION CONTROL 
Soil and Vegetation Characteristics of the Leviathan Mine, 

California, in Relation to Requirements, 62 
COAL MINING/LAND RECLAMATION 

Assessment of Western Coal Mining Re'clamation, 53019 
Coal and the Environment Abstract Series, 57010 
Land Reclamation Program, 106349 

COAL MINING/MINING EQUIPMENT 
In-Seam Tested for Underground Coal Mines, 51000 

COAL MINING/NOISE POLLUTION 
Investigation of Direct Airborne Noise Generated During Coal 

Cutting, 51024 
COAL MINING/NOISE POLLUTION ABATEMENT 

Investigation of Direct Airborne Noise Generated During Coal 
Cutting,'51015 

COAL MINING/PLANNING -. - . - - - -. - 
westerncoal Planning Assistance Project, 53045 

COAL MINING/SAFETY 
Cost Benefit Analysis of Applied Health and Safety Research 

Development Projects in Coal and Metal and Nonmetal Mining, 
511117 - - - - -  

COAL MINING/SOCIO-ECONOMIC FACTORS 
Integrated Assessment: Economic and Social Consequences of 

Coal and Oil Shale Development, 85001 
COAL MINING/WASTE MANAGEMENT 

Indicator-Organism Persistence in Acid Mine Water 
Environments, 56054 

Water Resources Protection Technology: A Handbook of 
Measures to Protect the Water Resources in Small Mining 
Operations, 5701 1 

COAL MINING/WATER POLLUTION 
Investigation of Possible Techniques to Predict Groundwater 

Quality in Mined Lands, 56025 
COAL PREPARATION 

Support for Producing Coal Extraction, Beneficiation, and 
Transportation EDP and Associated EDP Related Activities, 
104039 

COAL PREPARATION/OPTIMIZATION 
ORNL Support to TVA in Coal Cleaning, 150055 

COAL PREPARATION/TECHNOLOGY ASSESSMENT 
Coal Cleaning Technology Evaluation and Development. 73006 

COAL PREPARATION PLANTWENVIRONMENTAL IMPACTS 
Environmental Studies of Coal Cleanine Processes. 150035 

COAL PREPARATION P L A N T S / H E ~ L ~ %  HAZARDS 
Energy Industrial Medical Protocol, 33028 

COAL PREPARATION PLANTS/MINERAL WASTES 
Coal and the Environment Series, 71049 

COAL PREPARATION PLANTS/OCCUPATIONAL SAFETY 
Evaluation of Respiratory Protection in Coal Preparation Plants. 

33020 
COAL PREPARATION PLANTS/POLLUTION CONTROL 

Environmental Studies of Coal Cleaning Processes, 150035 
COAL PREPARATION PLANTWWASTE DISPOSAL 

Environmental Studies of Coal Cleaning Processes, 150035 
COAL PREPARATION PLANTS/WASTE MANAGEMENT 

Anthracite Refuse Demonstration/Preparation Plant, 51082 . 

Trace Elements Characterization and Removal/Recovery from 
Coal and Coal Waste, 7301 5 

COAL RESERVES/EVALUATION 
Environmental Effects of In Situ Gasification of Texas Lignite, 

711145 
COAL-RESERVES/INFORMAT~ON SYSTEMS 

ECT for Electric Power Reduction from Coal. 100051 
COAL-DERIVED LIQUIDS 

See COAL LIOUIDS 
G - - -  - 

COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CDIF 

COAL-FIRED MHD GENERATORS/CONSTRUCTION 
MHD Coal Fired Flow Facility and MHD R and D. 113023 

COAL-FIRED MHD GENERATORUDESIGN 
MHD Coal Fired Flow Facility and MHD R and D. 113023 

COAL-FIRED MHD GENERATORVHEAT RECOVERY 
Test and Evaluate MHD Components. 113022 

COAL-FIRED MHD GENERATORS/SEED RECOVERY 
Study of Seed Reprocessing Systems for Open Cycle Coal-Fired 

MHD. 113024 
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Study of Seed Reprocessing Systems for Open Cycle Coal-Fired 
MHD. 1 1  1025 . - - - - , . . - - - - 

Test and Evaluate MHD Components, 113022 
COAST 

See SHORES 
COASTAL REGIONS/BASELINE ECOLOGY 

Coastal Environmental Asscssmcnt Station, 77009 
COASTAL REGIONS/ECOLOGY 

Mississippi Deltaic Plain Ecological Characterization, 54091 
COASTAL REGIONS/INFORMATION SYSTEMS 

Coastal Characterizations, 52001 
COASTAL REGIONS/POLLUTION 

Radionuclides in Coastal Environment, 106388 
COASTAL WATERWAQUATIC ECOSYSTEMS 

Primary Production and Utilization. 106200 
COASTAL WATERS/CONTAMINATION 

Chemistry of Oceans Solutions, 106460 
COASTAL WATERS/FLOW MODELS 

Mesoscale Studies of Flow Regimes and Fluxes of Particulate 
Matter in Coastal Waters, 106602 

COASTAL WATERS/GEOCHEMICAL SURVEYS 
Chemical and Geochemical Studies off the Coast of' Washington, 

106596 
COASTAL WATERS/OCEANOGRAPHY 

Production of a Climatology and Oceanographic Analysis of the ' 

California Pacific Outer Continental Shelf Region, 54037 
COASTAL WATERS/RADIONUCLIDE MIGRATION 

Chemical and Geochemical Studies off the Coast of Washington, 
106596 .-... . 

Marine Geochemistry Research, 106627 
'Ocean Transport of Contaminants, 106640 

COASTAL WATERS/WATER QUALITY 
Chemistry of Oceans Solutions, 106460 
Production of a Climatology and Oceanographic Analysis of the 

California Pacific Outer Continental Shelf Region, 54037 
COBALT/ENVIRONMENTAL TRANSPORT 

Geochemistry of Cadmium and Other Selected Heavy Metals as 
Related to Coal Strip Mining, 71056 

COBALT 60/ENVIRONMENTAL TRANSPORT 
Iron-55 Phenomenon, 106239 

COGENERATION 
See CO-GENERA TION 

CO-GENERATION/AIR POLLUTION CONTROL 
Environmental Control Assessment of Cogeneration as a District - 

Heating Source, 100065 
CO-GENERATION/DIESEL ENGINES 

Evaluation and Demonstration of a Diesel Correneration Svstem in 
the Chemical Industry, 110004 

CO-GENERATION/ECONOMIC ANALYSIS 
Environmental, Economic, and Conservation Aspects of 

Cogeneration, 7 1096 
CO-GENERATION/ECONOMICS 

Environmental Control Assessment of Cogeneration as a District - 
Heating Source, 100065 

CO-GENERATION/ENERGY CONSERVATION 
E~ivironmental, Economic, and Conservation Aspects of 

Cogeneration, 71096 
CO-GENERATION/ENVIRONMENTAL EFFECTS 

Environmental, Economic, and Conservation Aspects of 
Cogeneration, 71096 

CO-GENERATION/ENVIRONMENTAL IMPACTS 
Cogeneration: Status and Environmental Issues, 71 105 
Environmental Control Assessment of Cogeneration as a District 

Heating Source, 100065 
CO-GENERATION/FEASIBlLITY STUDIES 

Cogeneration at Riegel Textile Corpuratiu~~ at Ware Slloals, SC, 
I I nnn5 . .---- 

CO-GENERATION/TECHNOLOGY ASSESSMENT 
Cogeneration: Status and Environmental Issues, 71 105 

COKE OVENS/EXHAUST GASES 
Coal--Oil Mixtures Toxicology. I06714 

COKE-OVEN GAS 
See COAL GAS 

COKING/!VASTE WATER 
Evaluation of Treatment Technolonies for Water Reuse in Coal - 

Coking and Gasification, 56068 
COKING/WATER REOUIREMENTS 

~ - .  

Evaluation of ~reatment Technologies for Water Reuse in Coal 
Coking and Gasification, 56068 

COLIFORMS/DETECTION 
Develooment of Criteria for Evaluation of Microbiological Media 

and ~ e m b r a n e  Filters. 70521 
- 

COLL~ERIES 
See COAL IML\'ES 

COLORADO/AIR QUALITY 
Analysis of Air Q~iality and Meteorological Baseline Data from 

Federallv Leased Oil Shale Tracts in Colorado and Utah, 

Regional Visibility: The Colorado Plateau, 74512 
COLORADO/BASELINE ECOLOGY 

Plant Information Network: Phase 11, 57014 
COLORADO/FEED MATERIALS PLANTS 

Radioecological Investigations of Uranium Mill Sites, 12 
COLORADO/GEOCHEMICAL SURVEYS 

Energy Lands, 53007 
COLORADO/GEOLOGICAL SURVEYS 

Energy Lands, 53007 
COLORA'DO/LAND RECLAMATION 

Vegetable Stabilization of Drastically Disturbed Lands, 13 
COLORADO/METEOROLOGY 

Analysis of Air Quality and Meteorological Baseline Data from 
Federally Leased Oil Shale Tracts in Colorado and Utah, 
106682 

COLORADO/OIL SHALE DEPOSITS 
Engineering Services Regarding Exploration Drilling Program in 

the Oil Shale Area of Northwestern Colorado, 51080 
NOSR 1 Pre-Development Plan, 116014 
Preparation and Compilation of Geological and Hydrologic 

Information of the Oil Shale Deposits of the Piceance Creek 
Basin, 51081 

COLORADO/OIL SHALE MINING 
Oil Shale Hydrology, 53002 

COLORADO/PLANTS 
Plant Information Network: Phase 11, 57006 

COLORADO/WATER OUALITY 
Water Quality ~ ~ d r o l o ~ ~  Affected by Oil Shale Development, 

71052 
COLORADO/WATER RESOURCES 

Oil Shale Hydrology, 53002 
COLORADO PLATEAU/AIR QUALITY 

Regional Visibility: The Colorado Plateau, 74519 
COLORADO RIVER BASIN/ENERGY SOURCE 

DEVELOPMENT 
Use of Saline Water in Energy Development, 56064 

COLORIMETRY 
See ABSORPTIOrV SPECTROSCOPY 

COLUMBIA RIVER/GEOCHEMICAL SURVEYS 
Chemical and Geochemical Studies off the Coast of Washington, 

106596 
COLUMBIA RIVER/RADIONUCLIDE MIGRATION 

Chemical and Geochemical Studies off the Coast of Washington, 
106596 

Cycling of Transuranic Radionuclides in the Columbia River, 
10660 1 

COLUMBIA RIVER/SHORES 
Effect of Peaking for Power on Wildlife Habitat, 52006 

COMBUSTION 
See also FL UIDI'ZED-BED COMBUSTION 

COMBUSTION/OPTIMIZATION 
Field test in^: Apolication of Improved Combustion Technology 

to Power tie~~e~.ation Combustion Systcms, 73008 
COMBUSTION/RESEARCH PROGRAMS 

Advanced Ccimbustion Technology. General, 150026 
COMBUSTION CHAMBERS 

See also COMBUSTORS 
COMBUSTION CHAMBERWDESIGN 

Field Testing: Application of Improved Combustion Technology 
to Power Generation Combustion Systems, 73008 

COMBUSTION KINETICS 
Combustion and Atmospheric Pollution Chemistry, 119038 

COMBUSTION PRODUCTS/AIR POLLUTION 
Development of a Protocol to Assess the Effects of Western Coal 

Conversion Activities in a Terrestrial Ecosystem: Colstrip, 
76026 

COMBUSTION PRODUCTSIAIR POLLUTION CONTROL 
Emissions Assessment for Refuse Derived Fuel Combustion. 

71097 
COMBUSTION PRODUCTS/CARCINOGENESIS 

Development of Screening Method to Determine Potential 
Mutagenic and Carcinogenic Properties. 106689 

COMBUSTION PRODUCTS/CHEMICAL ANALYSIS 
Provide G U M S  Support for In-House Source Program. 72551 

COMBUSTION PRODUCTS/CHEMICAL COMPOSITION 
Coal Gas/Combustion Effluent Assays. 106723 

COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Direct Sampling and Characterization of Gaseous Species. 113013 

COMBUSTION PRODUCTS/DATA ACQUISITION 
Emissions Assessment of Conventional Cbmbustion Systems. 

73010 
COMBUSTION PRODUCTS/DENITRIFICATlON 

Formation of NOx and Other Products from Chcmically Bound 
Nitroeen. 113012 

COMBUSITION PRODUCTS/ENVIRONMENTAL 
TRANSPORT 
Envtronmental Fate of Emissions from Coal Combustion Plants. 



COMBUSTION PRODUCTS/HEALTH HAZARDS 

COMBUSTION PRODUCTWHEALTH HAZARDS 
Health Effects of Fossil Fuels Utilization, 34903 

COMBUSTION PRODUCTS/MASS SPECTROSCOPY 
Chemical Ionization Mass Spectrometry of Organics and 

Organometallic Compounds, 72561 
COMBUSTION PRODUCTS/MUTAGENESIS 

Development of Screening Method to Determine Potential 
Mutagenic and Carcinogenic Properties, '106689 

COMBUSTION PRODUCTS/ODOR 
Physical and Chemical Phenomena Responsible for Odor 

Formation in Diesel Engines, 130047 
COMBUSTION PRODUCTS/PHYSICAL PROPERTIES 

Coal Gas/Combustion Effluent Assays, 106723 
COMBUSTION PRODUCTS/QUALITATIVE CHEMICAL 

ANALYSIS 
Chemical Analysis and Bioassay of Diesel Emission Particulates, 

72041 
COMBUSTION PRODUCTS/QUANTITATIVE CHEMICAL 

ANALYSIS 
Chemical Analysis and Bioassay of Diesel Emission Particulates, 

72043 
COMBUSTORS/CORROSION 

Direct Sampling and Characterization of Gaseous Species, 113013 
COMBUSTORS/DESICN 

Pollutant Control Through Staged Combustion of Pulverized 
Coal, 1 13008 

COMBUSTORS/FEASIBILITY STUDIES 
Technical, Environmental and Economic Co-Disposal System 

Resenrch Evaluation, 7 152 1 
COMBUSTORS/PERFORMANCE TESTING 

Coal Fired Aluminum Remelt, 110001 
COMMERCIALIZATION 

See also DEMONSTRATION PROGRAMS 
ECONOMIC DEVELOPMENT 
TECHNOLOGY UTILIZATION 

COMMERCIALIZATION/SOCIO-ECONOMIC FACTORS 
Policy Analysis: Air Quality, 104003 

COMMUNICATIONS 
See also RADIO EQUIPMENT 

Motorist Aid CB as a Wide Area Communications System, 63021 
COMMUNITIES/AIR QUALITY 

Evaluation of Trade-offs among Water Use, Air Quality, and 
Economics in Power Plant Siting, 56050 

COMMUNITIES/ENERGY SOURCE DEVELOPMENT 
Comparative Study of Change and Disorganization in Energy 

Development Communities of the Great Plains, 53020 
COMMUNITIES/MIUS 

Modular Integrated Utility System (MIUS): Application and 
Transfer (Information Dissemination), 40008 

COMMUNITIES/PUBLIC UTILITIES 
Alternative Urban Strategies, 104017 

COMMUNITIES/SOCIAL IMPACT 
Population, Economy, and Fiscal Forecasts: Lower Cook Inlet 

Sale 60, 54000 
COMMUNITIES/WATER SUPPLY 

Evaluation of Trade-offs amone Water Use. Air Oualitv. and ~. . .. 
Economics in Power Plant s;ing, 56050 

COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 

COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 

COMPLIANCE/ECONOMIC IMPACT 
Assessment of Inorganic Solid Wastes, 71007 

COMPONENT COOLING SYSTEMS 
See A UXIL IAR Y WA TER S YSTEMS 

COMPOSTING/OPTIMIZATION 
Evaluation and Development of Temperature Control Strategies 

to Minimize Organic Matter Degradation in Static Pile Sewage 
Sludge Composting, 71545 

COMPOSTING/TEMPERATURE CONTROL 
Evaluation and Development of Temperature Control Strategies 

to Minimize Organic Matter Degradation in Static Pile Sewage 
Sludge Composting, 71545 

COMPOUNDS (ORGANIC) 
See ORGAMC COMPOUNDS 

COMPRESSED AIR ENERGY STORAGE/ENVIRONMENTAL 
IMPACTS 
Compressed Air Energy Storage Environmental Control 

Technology Concerns, 100070 
COMPRESSED AIR ENERGY STORAGE/POLLUTION 

CONTROL EQUIPMENT 
Compressed Air Energy Storage Environmental Control 

Technology Concerns, 100070 
COMPRESSED AIR ENERGY STORAGE/TECHNOLOGY 

ASSESSMENT 
Compressed Air Energy Storage Environmental Control 

Technology Concerns, 100070 . 
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COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
TECHNOLOGY ASSESSMENT 
compressed Air Energy Storage Environmental Control 

~ e ' c h n o l o ~ ~  Concerns, 100010 
COMPRESSORSflECHNOLOGY ASSESSMENT 

Compressor Technology as Related to Freeze Desalination 
Processes, 56066 

COMPUTER CODESfl CODES 
Separate Effects Tests for TRAP Code Development, 160123 

CONCENTRATION 
See ECOLOGICAL CONCENTRATION 

CONCRETES/DECONTAMINATION 
Decommissioning of Retired Hanford Facilities, 100072 

CONCRETES/NEUTRON TRANSPORT 
Extension of SKYSHINE-11, 160100 

CONCRETES/PHOTON TRANSPORT 
Extension of SKYSHINE-11, 160100 

CONCRETES/RECYCLING 
Bituminous,Concrete Pavement Recycling: Placement and 

Evaluation of Experimental Pavements, 63034 
CONDENSATION NUCLEI/ENVIRONMENTAL TRANSPORT 

Atmospheric Transport and Transformation from Coal-Fired 
Plantz. 73555 

CONDENSED AROMATICS 
See also L)ENZAMWHACENE 

BENZOPYRENE 
CHR YSENE 
DIMETHYLBENZANTHRACENE 
PER YLENE 
PYRENE 

CONDENSED AROMATICS/CARCINOGENESIS 
Molecular Events in Chemical Carcinogenesis, 35072 

CONDENSED AROMATICS/METABOLISM 
Arene Oxides and Their Analogues, 35 149 

CONDENSED AROMATICS/MUTAGENESIS 
Coal Liquefaction: Comparative Mutagenesis, 106425 

CONDENSED AROMATICS/SYNTHESIS 
Cyclopenta(c,d)pyrene: a Suspected Environmental Carcinogen, 

34679 
unsaturated Polyolefins and Hydrocarbon Carcinogenesis, 35010 

CONDENSER COOLING SYSTEMS 
See also AUXILIAR Y WATER SYSTEMS 

COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/INTAKE STRUCTURES 

Minimization of Impacts Associated with Power Plant Raw Water 
Usage. 150048 

CONDENSER COOLING SYSTEMWWATER 
REOUIREMENTS 
~inrmization of Impacts Associated with Power Plant Raw Water 

Usage, 150048 
CONIFERS 

See also PINES 
CONIFERS/REVEGETATION 

Reclamation of Strip-Mined Spoils Using Containerized Seedlings, 
l n 4  

CONSERVATION (ENERGY) 
See ENERGY CONSER VA TION 

CONSERVATION (RESOURCE) 
See RESOURCE CONSER VA TION 

CONSOL FGD PROCESS/COMPARATIVE EVALUATIONS' 
TVA Economic Evaluation of the Rockwell Spray Dry 

Throwaway Process, 150106 
CONSOL FGD PROCESS/FEASIBILITY STUDIES 

Absorption Steam Stripping Pilot Plant (Advanced Regenerable 
Systems): I-MW Colbert Plant, 150105 

CONTAINERS 
See also CASKS 

PRESSURE VESSELS 
TANKS 

CONTAINERS/DESIGN 
Development of Material Constitutive Descriptions for ECT 

Assessments of Energy Materials Shipping Systems, 100050 
CONTAINERS/EVALUATION 

Development of~ater ia l~onst i tut ive  Descriptions for ECT 
Assessments of Energy Materials Shipping Systems. 100050 

CONTAINERS/INSPECTION 
Physical Characteristics of Waste Tanks and Contents: West 

Valley, NY, 160148 
CONTAINERS/PERFORMANCE 

Laboratory and Field Evaluation of Processes and Materials for 
Encapsulating Containers Holding Hazardous Wastes, 71508 

CONTAINMENT BUILDINGS/SEISMIC EFFECTS 
Effects of Explosions, 160107 

CONTAINMENT BUILDINGS/SHOCK WAVES 
Effects of Explosions, I60107 

CONTAINMENT SYSTEMS/MATHEMATICAL MODELS 
Containment Analysis Development., 160002 

CONTAMINATION 
(For radioacrive corrrarnittariorr ottly: see also POLLUTION.) 
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CONTAMINATION/DATA ACQUISITION COOLERS 
Marshall Islands - Transuranics, 106389 See HEAT EXCHANGERS 

CONTAMINATION/RECOMMENDATlONS COOLING PONDS/ENVIRONMENTAL IMPACTS 
Marshall Islands - Transuranics, 106389 Atmospheric Effects of Cooling Ponds, 106347 

CONTAMINATION (INTERNAL) COOLING SYSTEM (REACTOR) 
See RADIONUCLIDE KINETICS See REACTOR COOLING SYSTEMS 

CONTINENTAL SHELF/ARCHAEOLOGICAL SITES COOLING SYSTEMS 
Sabine Area Cultural Resources Evaluation, 54093 See also CLOSED-CYCLE COOLING SYSTEMS 

CONTINENTAL SHELF/BASELINE ECOLOGY CONDENSER COOLING SYSTEMS 
Alaska OCS Environmental Studies Program: Logistics and ONCE-THROUGH COOLING SYSTEMS 

Management, 54074 OPEN-CYCLE COOLING SYSTEMS 
Archiving and Curating of Bureau of Land,Managcment OCS REACTOR COOLING SYSTEM.5 

Biological Specimens by Smithsonian Institution, 54088 Thermal Effects Studies, 106417 
Flux of Energy and Essential Elements Through the Pelagic 

Portion of the Continental Shelf Ecosystem, 106041 
COOLING SYSTEMS/BIOLOGICAL EFFECTS . 

Cooling System Effects, 106636 
OCS Base Line Studies, 13001 
OCSEAP (Outer Continental Shelf Environmental Assessment 

COOLING SYSTEMS/BIOLOGICAL FOULING 
State-of-the-Art for Biocides in Cooling Systems, 150059 

Program) Data Base Management Support, 13000 
Outer Continental Shelf Environmental Assessment Program, 

COOLING SYSTEMS/DESIGN 

13019 Advanced Cooling Concepts Test, 114019 

South Atlantic OCS Physical Oceanographic Data Collection, COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 

54089 Advanced Waste Heat Control for EPA: Demonstration of Wet/ 

CONTINENTAL SHELF/DATA ACQUISITION Dry Cooling Tower, 1501 17 

OCSEAP (Outer Continental Shelf Environmental Assessment COOLING SYSTEMS/ENVIRONMENTAL IMPACTS 

Progiam) Data Base Management Support, 13000 Predicting and Minimizing the Adverse Effects on Fish 
CONTINENTAL SHELF/ENVIRONMENTAL IMPACTS Associated with Intake and Discharge Structures, 5201 1 

Coastal Shelf Transport and Diffusion, 106199 COOLING SYSTEMS/FEASIBILITY STUDIES 
CONTINENTAL SHELF/EXPLOITATION Advanced Cooling Concepts Test, 114019 

Development and Application of a Methodology for Siting COOLING SYSTEMVINTAKE STRUCTURES 
Onshore Facilities Associated with OCS Development, 53042 Fine Mesh Screening Alternatives for Power Plant Intakes, 

Outer Continental Shelf Oil and Gas Information Program, 53043 150017 
CONTINENTAL SHELF/GEOLOGIC FAULTS COOLING SYSTEMS/LIQUID WASTES 

Geohazards (Faulting): Kodiak, 5405 1 Calculation of Chemical Composition of Liquor Streams Using the 
Seafloor Hazards: Northeast Gulf of Alaska, 54047 Fractional Conversion Model (Computer), 150078 

CONTINENTAL SHELF/INFORMATION COOLING SYSTEMS/MATHEMATICAL MODELS 
Outer Continental Shelf Oil and Gas Information Program, 53043 Model Prediction for Chlorinated Effluents, 150088 

CONTINENTAL SHELF/LAND USE COOLING SYSTEMS/MICROORGANISMS 
OCS Space Use Conflicts, 54004 Cooling System Pathogens, 106324 

CONTINENTAL SHELF/MARINE SURVEYS COOLING SYSTEMS/PERFORMANCE 
Marine Geology Investigations, 53012 Evaluating the Effectiveness of Mobile Home Heating and 

CONTINENTAL SHELFINATURAL GAS DEPOSITS Cooling Systems, 40002 
Gulf of Mexico OCS Area Study of Effects of OCS Oil and Gas COOLING SYSTEMS/PERFORMANCE TESTING 

Activities on Reef Fish Populations, 54012 Advanced Waste Heat Control for EPA: Demonstration of Wet/ 
Transportation System Impacts: Lower Cook Inlet Sale 60, 54045 Dry Cooling Tower, 1501 17 

CONTINENTAL SHELF/OCEANOGRAPHY COOLING SYSTEMS/SCALE CONTROL 
Continental Shelf Processes Affecting the Oceanography of the Characterization of Effluents from Coal-Fired Utility Boilers for 

South Atlantic Bight, 106653 EPA: Model Prediction of Scale Formation in Recirculating 
Measurement of Gulf Stream and Wind Induced Shelf Circulation Evaporative Cooling Systems Task, 1501 12 

in the South Atlantic Bight, 106593 Pilot Testing to Assess Prediction of Scale Formation in 
' 

CONTINENTAL SHELF/PETROLEUM DEPOSITS Recirculating Evaporative Cooling Systems, 150044 
~ommerkial Fishing Industries Impacts: Bering Norton Sale 57, COOLING TOWERS 

54102 See olso NATURAL DRAFT COOLING TOWERS 
Environmental Guidelines for Onshore Impact of Offshore COOLING TOWERS/ENVIRONMENTAL IMPACTS 

Petroleum Development, 71070 Studies of the Environmental Impact of Evaporative Cooling 
Formation Water Dispersion Study, 54042 Tower Plumes, 106539 
Geohazards Analysis, 54005 COOLING TOWERS/INTAKE STRUCTURES 
Gulf of Mexico OCS Area Study of Effects of OCS Oil and Gas Advanced Waste Heat Control for EPA, 150016 

Activities on Reef Fish.Populations, 54012 COOLING TOWERS/TECHNOLOGY ASSESSMENT 
Local Socioeconomic Impacts: Lower Cook Inlet Sale 60, 54001 Dry/Wet Cooling Towers, 100099 
Local Sociocultural Systems Impacts: Bering Norton Sale 57, COOLING WATER CHEMICAL TREATMENT 

54100 See WA TER CHEMISTR Y 
OCS Space Use Conflicts, 54004 COPOLYMERS/SORPTIVE PROPERTIES 
Petroleum Development Scenarios: Bering Norton Sale 57, 54046 Separation and Determination of Carcinogens, 35062 
Population, Economy, and Fiscal Forecasts: Lower Cook Inlet COPPER/BIOLOGICAL ACCUMULATION 

Sale 60, 54000 Bioavailability of Energy Effluents on Coastal Ecosystems. 106467 
Sociocultural Impacts: Lower Cook Inlet Sale 60, 54097 COPPER/BIOLOGICAL EFFECTS 
Transportation System Impacts: Lower Cook Inlet Sale 60, 54045 National Marine Pollution Monitoring Program. 77001 
Transportation System Impacts: Bering Norton Sale 57, 54101 COPPER/CHEMICAL ANALYSIS 

CONTINENTAL SHELFAEDIMENTS Fate of Nuclides in Natural Water Systems. 106528 
Seafloor Hazards: Northeast Gulf of Alaska, 54047 COPPER/ENVIRONMENTAL TRANSPORT 

CONTINENTAL SHELF/THERMAL POLLUTION Fate of Nuclides in Natural Water Systems. 106528 
Effect of Cyclic Temperature on Larvae of Marine Invertebrates, COPPER/INHALATION 

106587 Trace Element Deposition in Ambient Aerosol Inhalation. 34638 
CONTROL ROOMS/VENTILATION SYSTEMS . COPPER/METABOLISM 

Reactor Control Room Infiltration, 11015 Heavy Metal Bioavailability in Sludge-Amended Soils. 71527 
CONTROL THEORY (REACTOR) Induction of Metallothionein by Cadmium. Copper, and Mercury. 

See REACTOR KINETICS 3461 1 
CONVEYORS/DESIGN Nature of Lead and Mercury Binding Nuclear Proteins. 34820 

Engineering Design Considerations in Selecting Conveyors for COPPER/QUANTITY RATIO 
Resource Recovery Systems, 71543 Iron-55 Phenomenon. 106239 

COOK INLET COPPER/SOIL CHEMISTRY 
See GULF OF ALASKA Controlling Strip Mine Runoff. 117 

COOLANTS COPPER/TOXICITY 
(See olso specific coolo~rr ~noreriols.) Hemopoietic Toxicology. 10671 1 

COOLANTS/EVALUATION Physiological Effects of Arsenic. Cadmium. and Copper on 
Replacement of PCB Coolants in Railroad Transformers. 64000 Marine Shellfish. 34401 

COOLANTS/WASTE DISPOSAL Removal of Toxic Substances by Physical-Chemical Processes, 
Oil--Machine Coolant Disposal, 1 1  1002 71529 



COPPERflOLTAMETRY 
Isolation and Identification of Water-Borne Pollutants Associated 

with the Power Industry (Steam=Electric Power Generation), . . 
150023 

CORALS/ISOTUPE DATING 
Coral Growth Rings and the Temporal History of Nuclear 14C 

and 90Sr/Sr in the Surface Ocean, 106162 
CORALS/PHYSIOLOGY 

Effects of Drilling Fluids and Oil in Corals Occupying Hard-Bank 
Communities, 77569 

CORALWTOLERANCE 
Toxic Effects of Drill Mud on Coral, 53028 

CORN (MAIZE) 
See MAIZE 

CORN STOVER 
See AGRICULTURAL WASTES 

CORROSION 
See also SCALING 

CORROSION/INHIBITION ~ 

use of ~urfactantidditives of Inhibit Fouling, Scaling, 
Corrosion While Reducing Energy and Capital Costs 

CORROSION/MONITORING 
Pollutant Materials Damage of St. Louis, 73574 

CORTEX (ADRENAL) 
See ADRENAL GLANDS 

CO'ITON PLANTS/ONTOGENESIS . 
Nucleic Acid and Protein Metabolism During Seed . 

Embryogenesis, 106142 
COUNTERS (RADIATION) 

See RADIATION DETECTORS 
C R A R S  

and 
, 56063 

Investigation of the Reactions of Aromatic Hydrocarbons in 
Photochemical Air Pollution, 72533 

CRESYLIC ACID 
See CR ESOLS 

CRITICAL SIZE/MEASURING METHODS 
Nuclear Criticality Safety Methods: Solid Angle and Surface 

Density, 160179 
CRITICALITY/SAFETY STANDARDS 

Assessment of Criticality Safety, 100007 
CRITICALITY ACCIDENTS 

See RADIATION ACCIDENTS 
CROPS/CULTIVATION TECHNIQUES 

Waste Heat Utilization: Soil Heating to Extend Crop Growing 
Season, 150053 

CROPS/DOSE-RESPONSE RELATIONSHIPS 
Determine Dose-Response Kinetics for Effects of Atmospheric 

Emissions from Coal-Fired Power Plants on Soybeans and 
Other Crop and Forest Species of Economic Importance in the 
Southeastern United States (Task 2), 150002 

Field and Filtered/Unfiltered Exposure Chamber Studies of 
Effects of Coal-Fired Power Plant Emissions on Crop and 
Forest Species of Economic Importance in the Southeastern 
United States (Task I), 150001 

CROPS/DRYING 
Waste Heat Utilization: Crop Drying, 150051 

CROPS/IRRIGATION 
Water and Energy Conservation Using Center 

and Reduction Tillage Systems, 56027 
CROPS/PRODUCTIVlTY 

Studies of Existing Land Application Systems, 
CROPS/RADIONUCLIDE KINETICS 

Cycling of Long-Lived Radionuclides, 106643 
Transuranium Element Transport-Agricultural Systems, 160076 

CROPS/REVEGETATION 
Reclamation of Strip-Mined Land by the Production of Certain 

Horticultural and Agronomic Crops, 126 
CROPS/WATER REQUIREMENTS 

Water and Energy Conservation Using Center-Pivot Irrigation 
and Reduction Tillage Systems, 56027 

CROSS-LINKING/BIOLOGICAL EFFECTS 
Biological Effects of DNA-Protein Crosslinks, 35073 

CRUDE OIL 
See PETROLEUM 

CRUSTACEANS 
See also DAPHNIA 

LOBSTERS 
ZOOPLANK TON 

CRUSTACEANWDNA 
Growth and Regeneration, 106072 

CRUSTACEANS/NEOPLASMS 
Compounds Produced from Petroleum Utilization on Selected 

Marine Invertebrates, 77561 

CRUSTACEANS/PHYSIOLOGY 
Effects of Oil on Marine Mammals, 54003 

CRUSTACEANS/SENSITIVITY 
Role of Altered Membrane Function in Xenobiotic Toxicity, 

34456 
CRYOGENICS 

Theoretical and Applied Cryobiology, 106023 
CRYSTALLINE LENWRADIATION INJURIES 

Study of the Cataract-Inducing Potential of High-Energy, Heavy 
Ions (HZE), 119004 

CULTIVATION TECHNIQUES/RADIOSENSITIVITY EFFECTS 
Effects of Radiation on Human Cells Cultured In Vitro, 35057 

CULTIVATION TECHNIQUEVWASTE HEAT 
UTILIZATION 
Waste Heat Utilization: Soil Heating to Extend Crop Growing 

Season, 150053 
CULTURAL RESOURCES 

Sabine Area Cultural Resources Evaluation, 54093 
CULTURES (CELLS) 

See CELL CULTURES 
CULTURES (TISSUE) 

See TISSUE CULTURES 
CURIUM/BIOGEOCHEMISTRY 

Actinides in the Environment, 106419 
CURIUM/ENVIRONMENTAL TRANSPORT 

Actinides in the Environment, 106419 
CURIUM/RADIOECULOGICAE CONCENTRATION 

Actinides in the Environment, 106419 
Proposal to Investigate the Transport of Actinide-Bearing Soil 

Colloids in the Soil Aquatic Environment, 106597 
Soil Chemistry of Transuranic Elements, 106619 

CURIUM/RADIONUCLIDE KINETICS 
Soil Chemistry of Transuranic Elements, 106619 

CURIUM/RADIONUCLIDE MIGRATION 
Proposal to Investigate the Transport of Actinide-Bearing Soil 

Colloids in the Soil Aquatic Environment, 106597 
CURIUM 238/BIOLOGICAL ACCUMULATION 

Mussels and Oysters as Biological Indicators of Radionuclide 
Pollution, 77020 

CURIUM 238/RADIOECOLOGICAL CONCENTRATION 
Mussels and Oysters as Biological Indicators of Radionuclide 

Pollution, 77020 
CURIUM 24WENVIRONMENTAL EXPOSURE PATHWAY 

Analogs for Transuranic Environmental Chemistry, 106481 
CURIUM 244/RADIOECOLOGICAL CONCENTRATION 

Analogs for Transuranic Environmental Chemistry, 106481 
CURIUM 244/RADIONUCLIDE KINETICS 

lnhaled Plutonium Oxide in Dogs, 106474 
CURIUM 244/RADIONUCLIDE MIGRATION 

Inhaled Plutonium Oxide in Dogs, 106474 
CURIUM 248/SYNTHESIS 

Physical-Chemical Studies of the Transuranium Elements, 119032 
CURIUM ISOTOPES/BUILDUP 

INEL Site Radioecology Program, 106561 
CURIUM ISOTOPES/R;~DIOIECOLOGICAL 

CONCENTRATION 
INEL Site Radioecology Program, 106561 

CYANIDES/MONITORING 
Development and Evaluation of Analytical Test Procedures for 

Priority Pollutants, 70516 
CYANIDES/QUANTITATIVE CHEMICAL ANALYSIS 

Application and Evaluation of Analytical Procedures for Metals. 
Cyanide, and Phenolics, 70515 

ND Thiocyanates in Wastewater, 70507 
CYANIDES/REMOVAL 

Cyanide Removal from Petroleum Refineries, 75506 
CYTOCHROME OXIDASE/BIOCHEMICAL REACTION 

KINETICS 
Microsomal Mixed-Function Oxidase Systems: Specificity and 

Function, 34450 
CYTOCHROMES/ENZYME ACTIVITY 

Modification of Procarcinogen Enzymatic Activation. 35056 
CYTOCHROMES/MUTANTS 

Biochemical Genetics of Yeast, 106083 
CYTOCHROMES/PURIFICATION 

Analysis of Cytochrome Mutants. 106059 
Biochemical Genetics of Yeast. 106058 

CYTOLOGY 
Cytochemistry, 106048 

CYTOSTATICS 
See ANTIMITOTIC DRUGS 
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D DEHYDROGENASES 
See olso LACTATE DEHYDROGENASE 

DEHYDROGENASES/BIOCHEMICAL REACTION 
D REGION/ELECTRIC CONDUCTIVITY KINETICS 

Electron Dcnsity and Conductivity Changes in D- and E-Regions, Environmental Mutagens: Their Mechanisms of Action, 34817 
119012 DEMETALLIZATION/CATALYSTS 

DAIRY INDUSTRY/HEAT RECOVERY EQUIPMENT Demetallization of Residual Oils, Phase V: Denitrogenation 
Energy Recovery from Dairy Systems, 108 Catalyst Evaluation, 73002 

DAMS/BIOLOGICAL EFFECTS DEMONSTRATION PROGRAMS 
Determine the Distribution and Habitat Requirements of Aquatic See olso COMMERCIALIZA TION 

Endangered Species in High Potential Energy Development DEMONSTRATION PROGRAMWMANAGEMENT 
Areas, 52023 Management Support to Solar Heating and Cooling 

Imprinting of Hatchery-Reared Salmon and Steelhead Trout for Demonstration Programs, 40014 
Homing of Transported Fish, 116006 Technical Assistance for HUD Solar Residential Demonstration 

DAPHNIA/METABOLISM Program, 40017 
Biologically Available Forms of Toxic Elements in Natural DEOXYPENTOSE NUCLEIC ACID 

Waters, 76524 See DNA 
DAPHNIA/MUTAGEN SCREENING DEOXYRIBONUCLEASE 

Relative Toxicity of Selected Industrial Effluents as Determined See DNA-ASE 
' 

by a Sublethal Fish Test and a Daphnia Acute Lethal Test, DEOXYRIBONUCLEIC ACID 
76501 See DN.4 

DATA ACQUISITION/AUTOMATION DEPARTMENT OF INTERIOR 
Oceanographic Data Acquisition and Monitoring System See US DOI 

Development, 106359 DEPOS1TION;'MEASURING METHODS 
DATA ACQUISITION SYSTEMS/RESEARCH PROGRAMS Non-Nuclear Pollutants on the Earth's Surface, 106676 

Interagency Working Group on Data Collection Systems, 106301 DESALINATION PLANTS/COMPRESSORS 
DATA BASE MANAGEMENT Compressor Technology as Related to Freeze Desalination 

Sulfur Budget in Power Plant Plumes: Processing, Management, Processes, 56066 
and-Analysis, 73553 DESALINATION PLANTSIFEASIBILITY STUDIES 

DATA BASE MANAGEMENTflECHNOLOGY Design, Fabrication, and Shop Test of a Large-Scale 
ASSESSMENT Electrodialysis Stack, 56061 . 
Develop Alternative Forms for Presenting Environmental, Safety, PLANTS/HEAT RECOVERY 

and Health Impact Information, 104064 Energy Recovery from the Reject Brine of Reverse Osmosis 
DATA COMPILATION/EVALUATION Systems, 56073 

Assessment of Current Climate Information Relating to Energy Field Evaluation of an Energy Recovery Device to be Used with 
Planning. 106157 Reverse Osmosis Equipment, 56065 

DATA COMPILATION/MANAGEMENT DESALINATION PLANTWMEMBRANES 
Inventory of Federal Energy-Related Environment and Safety Development of Non-Chemical Cleaning Techniques for Reverse- 

Research, 108000 Osmosis Membranes, 56062 
DATA PROCESSING/AUTOMATION DESALINATION PLANTS/PILOT PLANTS 

Continuous Monitoring of Particulate Sulfur Compounds by Design of Indirect Freezing Process Pilot Plant Based on Bulk 
Flame Photometry, 73533 Crystallization, 56060 

DATA PROCESSING/MANAGEMENT Fabrication of a 25,000 GPD Absorption-Freezing Vapor 
Computer Support, 106564 Compression Process, 56058 

DATING DESALINATION PLANTS/THERMODYNAMIC CYCLES 
See AGE ESTIMATION Desalination/Power Cycles with Biphase Rotary Separator and 

DAUGHTER PRODUCE/AERIAL MONITORING Turbine, 56069 
Radioactivity in Stratospheric Air, 106661 DESALINATION PLANTS/VAPOR COMPRESSION 

DDT REFRIGERATION CYCLE 
(Dichlorodiphenyltrichloroerhane.) Fabrication of a 25,000 GPD Absorption-Freezing Vapor 

DDT/METABOLISM Compression Process, 56058 
Excretion of Xenobiotics by Selected Marine and Terrestrial DESALINATION PLANTS/WASTE HEAT UTILIZATION 

Species, 34457 Desalination/Power Cycles with Biphase Rotary Separator and 
DECALS0 Turbine, 56069 

See ION EXCHANGE MATERIALS Energy Recovery from the Reject Brine of Reverse Osmosis 
DECHLORINATION/COST Systems, 56073 

Study of Methods, Controls, and Costs Associated with Field Evaluation of an Energy Recovery Device to be Used with 
Dechlorination, 150087 Reverse Osmosis Equipment, 56065 

DECOMMISSIONING DESERTS/ECOSYSTEMS 
See REACTOR DECOMMISSIONING Environmental Physiology of Desert Vertebrates, 106617 

DECOMMISSIONING/COST DESERTVMINERAL CYCLING 
Safety and Costs for Decommissioning Nuclear Fuel Cycle Nutrient and Radionuclide Cycling, 106615 

Facilities, 1601 70 DESERTWPLANTS 
DECOMMISSIONING/PLANNING Plant Environment Interactions, 106625 

DOE National D and D Plan, 114035 DESERTS/RADIONUCLIDE MIGRATION 
DECOMMISSIONING/RADIATlON PROTECTION Nutrient and Radionuclide Cycling, 106615 

Safety and Costs for Decommissioning Nuclear Fuel Cycle DESERTVTERRESTRIAL ECOSYSTEMS 
Facilities, 160170 Effects of Transuranics on Desert Ecosystem Processes: An 

DECOMMISSIONING/STANDARDS Exploratory Study, 1 1  1018 
Criteria Development for DOE Decontamination and DESIGN BASIS ACCIDENTS/FISSION PRODUCT RELEASE 

Decommissioning Operations, 100032 Fission Product Release, 160099 
DECOMMISSIONING/TECHNOLOGY ASSESSMENT DESOXYRIBONUCLEIC ACID 

Decommissioning of Retired Hanford Facilities: Technology, See DNA 
1 14047 DESULFURIZATION 

DECONTAMINATION/COST See also AI AQUEOUS CARBOA'ATE PROCESS 
Decontamination Effects on Effluent Control Systems, 160081 BA TTELLE HYDROTHERMAL COAL PROCESS 

DECONTAMINATION/ENVIRONMENTAL IMPACTS CITRA TE PROCESS 
CONSOL FGD PROCESS Decontamination Effects on Effluent Control Systems, 160081 

Plutonium--Soil Association: a Summary, 1 1  1009 HOT GAS CLEANUP 
DECONTAMINATION/PLANNlNG LIIME-LIMESTOIVE WE T SCR UBBING 

DOE National D and D Plan, 114035 PROCESSES 
DECONTAMINATION/STANDARDS MPIGIVESIUM SL URR Y SCR UBBING PROCESS 

Criteria Development for DOE Decontamination and DESULFURIZATION/ECONOMlC ANALYSIS 
Decommissioning Operations, 100032 Comparative Economics of Advanced Processes. 150095 

DEER/RADIOECOLOCY DESULFURIZATION/TECHNOLOGY ASSESSMENT 
INEL Site Radioecology Program, 106561 Coal Cleaning Technology Evaluation and Development. 73006 

DEFICIENCY (NUTRITIONAL) DETECTORS (RADIATION) 
See NUTRITIONAL DEFICIENCY See RADIATION DETECTORS 
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DETONATION WAVES/WAVE PROPAGATION 
Detonation Arrester Devices for Gasoline Cargo Vapor 

Recovery, 67006 
DEUTERIUM/ATOM-MOLECULE COLLISIONS 

Crossed Molecular Beams, 119034 
DEUTERIUM/ION-MOLECULE COLLISIONS 

Crossed Molecular Beams, 119034 
DEUTERIUM/THRESHOLD DOSE 

Evaluation of Hazards from Tritium Dominant Lethal Mutations 
in Mice, 106018 

DIAGNOSTIC TECHNIQUES 
See also SCINTISCANNING 

DIAGNOSTIC TECHNIQUES/MUONS 
Applications of Pions. Muons, Advanced Electronics, and 

Computers to Medicine, 106216 
DIAGNOSTIC TECHNIQUES/PIONS 

Applications of Pions, Muons, Advanced Electronics, and 
Computers to Medicine, 106216 

DIAMINOBIPHENYL 
See BENZIDINE 

DIATOMACE~U~ EARTH/SORPTIVE PROPERTIES 
Development of Field Virus Concentration Technology, 70532 

1,3-DIAZINES 
See PYRLMIDII\~ES 

DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 

DIESEL ENGINES 
Environmental Development Plan and Assessments, 110024 

DIESEL ENGINES/BOTTOMING CYCLES 
Bottoming Cycles for Marine Diesels, 110017 

DIESEL ENGINES/DIAGNOSTIC TECHNIQUES 
Diesel Diagnostics: Develop Diesel Performance Monitor, 67004 

DIESEL ENGINES/DIESEL FUELS 
Fuel-Water Emulsions--Application to Combustion Systems, 

h7Mq - .  --- 
DIESEL ENGINEVENERGY CONSERVATION 

Bottoming Cycles for Marine Diesels, 110017 
DIESEL ENGINES/ENVIRONMENTAL IMPACTS 

Initial Assessment of the Literature on the Measurement, Control, 
Transport, Transformation, and Health Effects of Unregulated 
Diesel Eneine Emissions. 65001 

Research anz Policy Implications of the Substitution of Diesel 
Engines in Future Light Duty Vehicles, 65000 

DIESEL ENGINEWEXHAUST GASES 
Control of Diesel Exhaust Emission in Underground Coal Mines. - 

51014 
Control of Diesel Exhaust Emissions in Underground Coal Mines, 

51027 
Data Base for Light-Weight Automotive Diesel Power Plant, 

65005 
~ i & e i : - ~ e a l t h  Risk Assessment, 1063 16 
Diesel: Physical/Chemical Characteristics, 106287 
Diesel Exhaust Chamber Studies: Incremental Funding, 72566 
Diesel Particulate Emissions, 106295 
Effects of Diesel Exhaust on Pulmonary Fibrosis, 72057 
Environmental Impacts of Light Duty Vehicle Dieselization. 

65006 
Exhaust Emission Characteristics of Alternate Fuels for Diesel 

Locomotives, 64001 
Fuel Economy and Emissions Performance of Diesel 

Automobiles. 73536 
Investigation of Compression Ignition Power Plant Parametric 

Trade-offs, 65003 
Lightweight Automotive Diesel Data Base. 65004 
Mutagenic Potential of Diesel Exhaust, 72056 
Purdue Automotive Research. 60001 
Research and Policy Implications of the Substitution of Diesel 

Engines in Future Light Durv Vehicles. 65000 
studyand Collect ~ar tGle   mii is ions from Turbocharged Rabbit 

Diesel, 73596 
DIESEL ENGINES/FEASIBILITY STUDIES 

Evaluation and Demonstration of a Diesel Cogeneration System in 
the Chemical Industry. 110004 

DIESEL ENGINES/FUEL CONSUMPTION 
Fuel-Water Emulsions--Application to Combustion Systems, 

67003 
DIESEL ENGINES/FUEL ECONOMY 

Data Base for Light-Weight Automotive Diesel Power Plant, 
hSnn5 ----- 

Fuel Economy and Emissions Performance of Diesel 
Automobiles, 73536 

Investigation of Compression Ignition Power Plant Parametric 
Trade-offs. 65003 

Diesel: Chronic Exposure, 106289 
Diesel: Health Risk Assessment, 106316 
Diesel: Inhalation Dose Estimates, 106290 
Diesel Particulate Emissions, 106295 
Initial Assessment of the Literature on the Measurement, Control, 

Transport, Transformation, and Health Effects of Unregulated 
Diesel Engine Emissions, 65001 

DIESEL ENGINES/LIQUID FUELS 
Exhaust Emission Characteristics of Alternate Fuels for Diesel 

Locomotives, 64001 
DIESEL ENGINES/PERFORMANCE 

Exhaust Emission Characteristics of Alternate Fuels for Diesel 
Locomotives, 64001 

DIESEL ENGINES/WEAR 
Exhaust Emission Characteristics of Alternate Fuels for Diesel 

Locomotives, 64001 
DIESEL FUELS/BIOLOGICAL EFFECTS 

Diesel Emissions Research, 73599 
Effect of Diesel Exhaust on Resistance to Microbial Infection, 

72045 
DIES&FUELS/CHEMICAL ANALYSIS 

Fuel and Fuel Additive Analysis for Lead, Phosphorus, and 
Manganese, 72583 

DIESEL FUELS/COMBUSTION PRODUCTS 
Chemical Analysis and Bioassay of Diesel Emission Particulates, 

72043 
Chemical Ionization Mass Spectrometry of Organics and 

Organometallic Compounds, 72561 
Physical and Chemical Phenomena Responsible for Odor 

Formation in Diesel Engines, 130047 
Provide G U M S  Support for In-House Source Program, 72551 

DIESEL FUELS/EVALUATION 
Fuel-Water Emulsions--Application to Combustion Systems, 

h 7 M l  -. --- 
DIESEL FUELWEXHAUST GASES 

Effect of Diesel Exhaust and Diesel Exhaust Components on Rat 
Lung Determined by the Alveolar Protein Accumulation in the 
Lung, 72019 

Effect of Diesel Exhaust on Resistance to Microbial Infection, 
72045 

DIESEL~FUELSIFUEL SUBSTITUTION 
Alternative Fuels for Medium Speed Diesel Engines, 110014 

DIESEL FUELS/GENETIC EFFECTS 
Chromosomal/Genetic Alteration in Animals Exposed by 

lnhalation of Diesel Exhaust, 72042 
DIET/BIOLOGICAL EE'YECI'S 

Relationships of Diet a n d ~ i r  Pollutants to Aging, 36900 
DIFFUSERS/DESIGN 

Enivronmentally Acceptable Design of Multiport Diffuser-Pipes 
Discharging Industrial and Thermal Wastes into Florida's 
Waters,36@9 

DIFFUSION/MATHEMATICAL MODELS 
Determine the Dynamics of Dispersion and Dissipation in  Marine 

and Estuarine Waters and the Effects on Marine and Estuarine 
Organisms. 775 14 

Perform Diffusion Model Analyses Using Models Designed for 
Remote Access. 104065 

DIFFUSION/TRACER TECHNIOUES 
Long-Range Tracer ~ e v e l o ~ m e n r a n d  Testing. 106493 

DIHYDROXY AROMATICS 
See POL YPHENOLS 

DIMETHYLBENZANTHRACENE/CARCINOGENESIS 
Polycyclic Hydrocarbon Metabolism and Binding in Skin. 35068 

DlMETHYLBENZANTHRACENE/METABOLISM 
Polycyclic Hydrocarbon Metabolism and Binding in Skin. 35068 

DlMETHYLBENZANTHRACENE/TOXICITY 
Biochemical Studies on DMBA Induced Mammary Cancers. 

35100 
~iblogica~ and Chemical Studies of New DMBA Compounds. 

15076 - 
DIMETHYLBENZENES 

See X YL ENES 
DIOLS 

See GLYCOLS 
DIOXIN/MONITORING 

Development and Application of Test Procedures for Specific 
Organic Substances. 7053.5 

DIOXIN/TOXICITY 
Dioxin Work Program Preparation and Implementation. 71033 

DIPLOCOCCUS PNEUR,IONIAE 
st,', PNE UMOCOCCUS 

DISASTERS 
Set, .4 CCIDE,\lTS ~ - . - - - . . . 

Lightweight Automotive Diesel Data Base. 65004 
DIESEL ENGINES/FUEL SUBSTITUTION 

DISEASES 

Alternative Fuels for Medium Speed Diesel Engines. 110014 
DIESEL ENGINEWHEALTH HAZARDS 

Diesel: Biological Characterization, 106288 

Sec~ ~ 1 . ~ 0  C.JRDIOVASCUL.-IR DISEASES 
NEOPL.4SMS 
~ - - - - . . - - 
OCCUP.3 TIO/\:JL DISEASES 
P.4 THOLOGICAL CH.4ArGES 
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RESPIRATOR Y SYSTEM DISEASES 
SKIN DISEASES 

Direct Indicating Respirable Dust Collectors, 5 102 1 
DIVING OPERATIONS 

See olso UNDER WATER FACILITIES 
DIVING OPERATIONS/ENVIRONMENTAL IMPACTS 

Diving Support, 77531 
DIVING OPERATIONS/SAFETY 

Attenuating Surface Waves in a Localized Region of the Open 
Ocean, 53033 

DMBA 
See DIMETHYLBENZANTHRACENE 

DNA 
(Deoxyriborrucleic ocid.) 

DNA/ADDUCTS 
characterization of Carcinogen--Nucleic Acid Complexes, 350 

DNA/ALKOXY RADICALS 
Magnetic Studies of Radiation Damage, 106322 

DNA/BIOCHEMICAL REACTION KINETICS 
DNA: Polynuclear Hydrocarbon Interactions, 106323 
Transfer Mechanisms in Irradiated Biological Systems, 35130 
X-Ray Analysis of DNA-Drug Interactions, 106055 

DNA/BIOLOGICAL FUNCTIONS 
Growth and Regeneration, 106072 

DNA/BIOLOGICAL RADIATION EFFECTS 
Drosophila Cytology and Genetics, 106121 
Radiation and Biophysical Studies on Viruses and Cells. 106038 
Repair of Radiation-Induced Lesions in DNA,  35004 

DNA/BIOLOGICAL REPAIR 
Biochemistry of D N A  Repair and Mutation in Drosophila, 34960 
Cellular Recovery Mechanisms. DNA Repair, and Radiation 

Sensitization, 35031 
Cellular Repair of Potentially Mutagenic Damage, 35109 
Coal Gasification Mutagenic Activity Hydrocarbons, 106339 
Cross-Links Between Strands Produced by Psoralen and Near 

Ultraviolet Light, 35032 
Cytotoxic, Mutagenic and Carcinogenic Effects of Energy 

Related Agents in Diploid Human Cells which Differ in D N A  
Repair Capacity, 106706 

D N A  Repair and Its Relationship to Cancer, 35051 
DNA Repair After Polycyclic Hydrocarbon Administration, 

35084 
Drosophila Cytology and Genetics, 106121 
Effects of Fast Neutrons On Cultured Mammalian Cells, 35052 
Effects of Radiation on Human Cells Cultured In Vitro, 35057 

. Environmental Mutagenesis and D N A  Repair, 34629 
Mechanisms of Radiation Lethality, 106065 
Metabolism, Genome Repair, and Environmental Mutagens, 34823 
Metabolism of Mutagens, 106423 
Molecular Basis of Radiation Lethality, 35048 
National Environmental Assessments. 104046 
Nature and Repair of a New Form of D N A  Damage, 35065 
Non-Nuclear Pollutants: Expression of Genetic Information, . 

106101 
Photo-Adducts of Carcinogens with Model DNA, 106396 
Radiation-Induced Modifications in Protein Synthesis, 35015 
Radiation Mutagenesis and Yeast, 106039 
Radiation and Chemical Damage, 106361 
Recombination and Repair of DNA,  106070 
Relationship a1 DNA R K ~ J B ~ J '  P~.ocesses to Mutagenesis and 

Carcinogenesis in Mammalian Cells, 106143 . 
Repair and Mutagenesis of DNA, 35079 
Repair and Mutagenesis in Yeast, 106053 
Repair and Cell Cycle Response in Cells Exposed to 

Environmental Biohazards, 106134 
Repair of Hydrocarbon Damage, 106204 
Role of DNA Repair Mechanisms in the Etiology of Cancer, 

35002 
Role of Mutagenesis in Chemical Carcinogenesis, 35022 
Studies on Mutation Induction in Haemophilis, 106129 
Yeast Mutagenesis, 1061 22 

DNA/BIOSY NTHESIS 
Development of Screening Method to Determine Potential 

Mutagenic and Carcinogenic Properties, 106689 
Effects of X Rays on Normal and Malignant Cells, 35006 
Ionizing Radiation on Cultured Cells, 106040 
Metal Carcinogensis and D N A  Modification in Human 

Lymphocytes, 34955 
D N A K H E M I C A L  BONDS 

X-Ray Analysis of DNA-Drug Interactions, 106055 
D N A K H E M I C A L  PROPERTIES 

Growth and Regeneration, 106072 

D N A K H E M I C A L  RADIATION E F F E C T S  
Role of D N A  Repair Damage and Its Repair Mechanisms in In 

Vitro Chemical Transformation, 35107 
D N A K H E M I C A L  REACTIONS 

Metabolic Activation of the Polycyclic Hydrocarbons, 35075 
Role of Mutagenesis in Chemical Carcinogenesis, 35022 

DNA/COMPLEXES 
Carcinogen--DNA Complexes: Structure and Interactions, 35017 

DNA/DAMAGE 
Development of a Tissue-Selective In Vivo Bioassay for 

Environmental Agents Producing D N A  Damage, 72034 
DNA/GENE RECOMRINATION 

Recombination and Repair of DNA,  106070 
DNA/GENETIC VARIABILITY 

DNA, Chromatin, Chromosomes, 106052 
DNA/MEETINGS 

Support for 44th Symposium, Cold Spring Harbor Laboratory, 
106140 

DNA/METABOLISM 
Nucleic Acid and Protein Metabolism During Seed 

Embryogenesis, 106142 
DNA/MOLECULAR BIOLOOY 

Microbial Genetics, 1061 20 
DNA/MOLECULAR STRUCTURE 

Nucleic Acid Structure, 1061 16 
DNA/PATHOLOGICAL CHANGES 

Reaction of Carcinogens and Cell Extracts with RF-DNA, 35063 
DNA/PHOTOREACTIVATION 

D N A  Repair: Human E.  coli Photoreactive Enzymes, 35081 
PR Repair Enzymes, 106092 

DNA/PHYSICAL PROPERTIES 
Growth and Regeneration, 106072 

DNA/RADIATION INJURIES 
~ o l & u l a r  Genetics and ~nvironmental  Mutagens, 106097 
Physico-Chemical Studies of Radiation Effects in Cells, 106579 

DNA/RADIOSENSITIVITY 
Biological Effects of DNA-Protein Crosslinks, 35073 
Biological and Physical Action of Radiation on DNA,  35108 

DNA/STRAND BREAKS 
Carcinogen Damage and Repair of DNA in Human Chromatin, 

34956 
Enzymes and Reactions for Repair of D N A  in Human Cells, 

35054 
Modification of X-Ray Induced Damages in Phage T4, 35023 

DNA/ULTRASTRUCTURAL CHANGES 
Environmental Insults to DNA,  106127 

DNA REPLICATION/BIOLOGICAL MODELS 
Mechanisms of Damage and Repair, 106024 

D N A  REPLICATION/BIOLOGICAL RADIATION E F F E C T S  
Effect of Mutagenic Agents on the Initiation of D N A  Replication 

in Mammalian Cells, 106146 
Mechanisms of Recon-'.,ination and Function of D N A  in Bacteria, 

101,138 ---.-- 
Modification of X-Ray Induced Damages in Phage T4, 35023 

D N A  REPLICATION/BIOLOGICAL REPAIR 
DNA Replication and Repair, 106606 

D N A  REPLICATION/CONTROL 
Regulatory Mechanisms of DNA Synthesis, 106054 

DNA REPLICATION/ENZYME ACTIVITY 
Studies on Mutation Induction in Haemophilis, 106129 

D N A  REPLICATION/INHIBITlON 
Effect of Mutagenic Agents on the Initiation of DNA Replication 

in Mammalian Cells, 106146 
D N A  REPLICATION/MEETINGS 

Support for 44th Symposium, Cold Spring Harbor Laboratory, 
106140 

DNA REPLICATION/PLANT CELLS 
Plant Cytology, 1061 1 1  

D N A  REPLICATION/RESPONSE MODIFYING FACTORS 
Mechanisms of Radiation Lethality, 106065 

DNA-ASE/ENZYME ACTIVITY 
Carcinogen Damage and Repair of D N A  in Human Chromatin. 

34956 
Microbial Genetics, 106120 

DOCUMENT RETRIEVAL 
See INFORMA TION RETRIEVAL 

DOGS 
See also BEAGLES 

DOGS/IMMUNOTHERAPY 
Canine Tumor Immunology: Frederick Cooperative Study of 

Neoplasms, 106220 
DOGS/INHALATION 

Study of UF6/UO2F2 in Experimental Animals, 160130 
DOGS/LEUKEMOGENESIS 

Canine Tumor Immunology: Frederick Cooperative Study of 
Neoplasms, 106220 

DOGS/LIFE SPAN 
Toxicity of Pu-239 and Ra-226, 106008 
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DOGS/LUNGS 
Effects of Endogenous Ammonia Upon the Neutralization of 

Inspired Sulfuric Acid, 72044 
DOGS/METABOLISM . I  

~ x t r a ~ o i t i o n  O ~ P C B  Disposition, 34554 
DOGS/MORTALITY 

Dose-Response Relationships for Inhaled Plutonium 
Radionuclides, 106698 

DOGS/NEOPLASMS 
Dose-Resoonse Relationshios for Inhaled Plutonium 

~adionic l ides ,  106698 
DOGS/OSTEOSARCOMAS 

Retention and Toxicity of Thorium in Dogs, 106014 
Toxicity in Beagles, 106016 
Toxicity of Pu-239 and Ra-226, 106012 

DOGS/SKELETON 
Mechanisms of Internal Emitter, 106009 

DOSEMETERS 
See also CALORIMETRIC DOSEMETERS . 

PHOTOGRAPHIC FILM DOSEMETERS 
Magnetic Field Dosimetry, 106380 

DOSEMETERS/ACCURACY 
Neutron Dosimetry at Nuclear Sites, 160080 

DOSEMETERS/CALIBRATION STANDARDS 
State Radiation Measurement Standards, llO2l 
Traceability of NRC Reference Lab, 11023 

DOSEMETERS/COMPARATIVE EVALUATIONS 
Laboratory and Field Trial Evaluation of the Cost Effectiveness 

of  T w o  Types of Personal Ultraviolet B Dosimeters, 79002 
DOSEMETERS/DESIGN 

Magnetic Field Dosimeter Development, 106496 
Technical Guidelines/Personnel Dosimetry Calibration, lOOO2l 

DOSEMETERS/PERFORMANCE TESTING 
Provide NRC Support for Development of a Data Base for the 

Impending NRC Regulation Change in Connection with 
Testing of Neutron Personnel Dpsimetry Performance, 11024 

DOSEMETERS/TESTING 
Magnetic Field Dosimeter Development, 106496 

DOSIMETRY 
See also MICRODOSIMETR Y 

PERSONNEL DOSIMETR Y 
Dosimetry and Biotransport Models to Implement ALARA, 

IhOMfi ----  . -  
Theoretical Dosimetry, l I022 

DOSIMETRY/MEASURING METHODS 
Exposure Monitoring for Selected Environmental Carcinogens, 

74578 
Retrospective Exposure Monitoring for Selected Environmental 

Carcinogens, 74575 
DOSIMETRY/MONTE C A R L 0  METHOD 

Experimental Verification of Internal Dosimetry Calculations, 
I067 10 

DOWNHOLE INFORMATION SYSTEMS 
See M W D  SYSTEMS 

DOWTHERM 
See BIPHENYL 

DRAC EFFMTI. - p  
See ELECTROPHORESIS 

DREDGING/ENVIRONMENTAL IMPACTS 
Atchafalaya Basin Water Quality Study, 74552 

DRILLING/ENVIRONMENTAL IMPACTS 
Environmental Effects of Offshore Drilling and Oil on the Marine 

Environment, 7751 1 
DRILLING FLUIDS/ENVIRONMENTAL EFFECTS 

Investigating the Impact of Drilling Mud and Its Major 
Components on Bivalve Species of Georges Bank, 106002 

D R I L L I N G  FLUIDS/TOXICITY 
Aquatic Community Bioassays, 77532 
Effects of Drilling Mud Constituents on the Sedimentary 

Microflora and the Base of the Marine Benthic Food Web, 
77510 

~ f f e c t i b f  chemicals Used in Offshore Oil and Gas Drilling 
Operations on Marine Organisms. 77513 

Effects of Drilling Mud on Marine Organisms, 77568 
Effects of Drilling Fluids and Oil in Corals Occupying Hard-Bank 

Communities, 77569 
Fate, Transport, and Transformation of Toxics: Significance of 

Suspended Sediment and Fluid Mud, 77550 
Feeding, Reproduction and Habitat Selection of Lobster 

(Homarus americanus): Effects of Drilling Mud in Laboratory 
and Field Situations, 77505 

Toxic Effects of Drill Mud on Coral, 53028 
DRILLING MUD - -  

See DRILLING FL UIDS 
DRILLING PLATFORMS 

See OFFSHORE PLA TFORMS 
DRILLING RIGS/WATER POLLUTION 

Formation Water Dispersion s t u d y , 2 0 4 2  

DRINKING WATER/BIOLOGICAL EFFECTS 
Rapid Testing In Vivo of Chemicals for Carcinogenicity, 72023 

DRINKING WATER/CARCINOGENESIS 
Tumor Initiating Potential of R O  and X A D  Concentrate 

Fractions from a Fivc-City Survey, 72002 
DRINKING W A T E R K H E M I C A L  ANALYSIS 

Comprehensive Assessment of Organics in Drinking Water, 75028 
DRINKING WATER/CHLORINATION 

Identification of Non-Volatile Organic Compounds Formed 
During Water Chlorination, 75039 

DRINKING WATER/CONTAMINATION 
Removal of Nitrate from Contaminated Water Supplies for Public 

Use, 71539 
DRINKING WATER/LEGISLATION 

Surveillance Program and Integrated Issue Analysis, 104058 
DRINKING WATER/MONITORING 

Automated Low-Cost GC/MS Protocol for Monitoring Organics 
in Drinking Water, 70536 

Develop and Distribute Performance Evaluation Samples in 
Support of FWPCA Amendments, Safe Drinking Water, and 
Toxic Substance Control Acts, 70524 

Recovery Studies of Pesticides for Surface and Drinking Waters, 
70500 

DRINKING WATER/PUBLIC HEALTH 
Rttrospective Epidemiologic Study of Hepatitis A nnd Watcr , 

Quality, 72010 
DRINKING WATER/PURIFICATION 

Removal of Organics Using Oxidants, 71533 
DRINKING WATER/QUALITATIVE CHEMICAL 

ANALYSIS 
Assessment of Asbestos Exposure to U.S. Public from Drinking 

Water. 72013 
DRINKING WATER/QUALITY ASSURANCE 

Evaluation of the Use of Respiratory Movements of Fish for 
Monitoring Drinking Water Quality, 72054 

Evaluation of the Use of Trout to Detect Carcinogens in Drinking 
Water, 72055 

DRINKING WATER/QUANTITATIVE CHEMICAL 
ANALYSIS 
Assessment of Asbestos Exposure to U.S. Public from Drinking 

Water, 72013 . 
Organic and Organotin Compounds Leached from PVC and 

C P V C  Water Pipes, 72001 
DRINKING WATER/RADIATION MONITORING 

Develoo Reference Samoles and Materials. 74525 
DRINKING WATER/R.~DIOCHEMICAL ANALYSIS 

Provide Quality Control Guidelines and Procedures Manuals, 
74523 

DRINKING WATER/SAMPLING 
Specifications for Automatic Sampling and Monitoring 

Instrumentation to Enforce Standards for Effluents and 
Drinking Water, 70552 

DRINKING WATER/STANDARDS 
Laboratory Evaluation, Performance Studies, and Assistance to 

Regions and States in Support of Public Drinking Water Act. 
74536 . 

Specifications for Automatic Sampling and Monitor~ng 
lnstrumentat~on to Enforce Standards for Effluents and 
Drinking Water, 70552 

DRINKING WATER/TOXICITY 
Development of Methodology to Estimate Human Exposure in 

Toxic Substances by Drinking Water, 75026 
DRINKING WATER/WATER POLLUTION 

Validation of Methods for Identification of Health-Related 
Organics in Tap  Water, 72046 

Virus--Soil Interactions, 72028 
DRINKING WATER/WATER OUALlTY 

G U M S  of Organics in ~ r i n k i n g ~ a t e r  Concentrates and 
Advanced Waste Treatment Concentrates, 72051 

DRINKING WATER/WATER T R E A T M E N T  
Granular Activated Carbon Studies, 71535 
Multiple Process Approach for Removal of Organic Substances 

from Drinking Water, 71 547 
Photocatalytic Oxidation of Organic Pollutants. 56008 
Prevention of Formation and/or Removal of Halogenated 

Organics Using Chlorine Dioxide and Granular Carbon. 71537 
Removal of Trace Organic Compounds by Biologically Activated 

Carbon, 71538 
Removing Organic Contaminants froni Drinking Water: A Pilot 

Plant Study, 71536 
DROSOPHILA/ANIMAL BREEDING 

Studies of the Repair of Radiation-Induced Genetic Damage in 
Drosophila. 106632 

DROSOPHILA/RIOLOGICAL RADIATION EFFECTS 
Biochemical Mutations in Drosophila Induced by Chronic 

Irradiaticn, 34327 
DROSOPHILA/CHROMOSOMAL ABERRATIONS 

New System for Screening Environmental Mutagens. 34647 
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DROSOPHILA/GENETIC RADIATION EFFECTS 
Mutation and Selection in Drosophila Populations, 34663 

DROSOPHILA/GENETIC VARIABILITY 
Mutation and Selection in Drosophila Populations, 34663 
Studies of Drosophila Dispersal and Species Packing, 106585 

DROSOPHILA/MUTAGENESIS 
Biochemistry of DNA Repair and Mutation in Drosophila, 34960 
Coal Liquefaction: Comparative Mutagenesis, 106425 

DROSOPHILA/MUTATIONS 
Detrimental Biological Effects of Magnetic Fields, 106019 
Environmental Mutagenesis and DNA Repair, 34629 

DROSOPHILA/POPULATION DYNAMICS 
Mutation and Selection in Drosophila Populations, 34663 
Studies of Drosophila Dispersal and Species Packing, 106585 

DROSOPHILA/RADIOSENSlTlVITY 
Radiation Repair in Drosophila melanogaster, 35146 
Radioactive Aerosols and Effects, 13001 7 

DRUGS - -  - - -  

See nlso ANTIBIOTICS 
ANTIMITOTIC DRUGS 
ANTINEOPLASTIC DR UGS 
CAFFEINE 
RADIOPHARMA C E  UTICALS 
RADIOSENSITIZERS 

DRUGS/BIOCHEMICAL REACTION KIN 

DUSTS/MEASURING INSTRUMENTS 
Improvement of Coal Mine Dust Incombustible Content Meter, 

51036 
DUSTS/MONITORING 

Development of a Remote Readout Coal Dust Deposition Rate 
Monitor, 51034 

Improvement of Coal Mine Dust Incombustible Content Meter, 
51033 

Instruments arid Techniques for Dynamic Particle Size 
Measurements of Coal Dust. 51009 

DUSTS/MUTAGENESIS 
Diesel Exhaust/Coal Dust Animal Exposure Studies, 33018 

DUSTS/QUANTITY RATIO 
lm~rovement of Coal Mine Dust Incombustible Content Meter, 

51036 
DUSTSAOXICITY 

lnhalation Hazards to Coal Miners (Coal Dust and Diesel Engine 
Exhaust), 106477 

ETICS 
X-Ray Analysis of DNA-Drug Interactions, 106055 

DRUGS/BIOLOGICAL EFFECTS 
Adrenal Carcinogen Metabolism, 35078 
Cellular and Molecular Biology, 106085 
Lead and Drug Toxicity Related to Heme Biosynthesis, 34968 ' 

DRUGS/CHEMICAL BONDS 
X-Ray Analysis of DNA-Drug Interactions, 106055 

DRUGS/EFFICIENCY 
Pathological Mechanisms, 20007 

DRUGWMANUFACTURING 
Engineering Assessment of Synthetic Processes in the 

Pharmace~ltical Indl~stry, 71006 
DRUGS/METABOLISM 

Effect of Toxic Metals on Drug and Hemoprotein Metabolism, 
34677 

DRUGS/TOXICITY - - - - - -  

Mammalian Biochemical Genetics, 106408 
DRY DEPOSITION 

See DEPOSITION 
DRYERS 

See also SOLAR DRYERS 
DRYERWWASTE HEAT UTILIZATION 

Waste Heat Utilization: Crop Drying, 150051 
DRY-TYPE COOLING TOWERS 

See CLOSED-CYCLE COOLING SYSTEMS 
DUCTS/INSTALLATION 

Ductwork Replacement and Equipment Modification at the . 
Colbert Wet Scrubber Test, 150063 

DUST COLLECTORS/DESIGN 
Direct Indicating Respirable Dust Collectors, 51021 

DUST COLLECTORS/DISPLAY DEVICES 
Direct Indicating Respirable Dust Collectors, 51021 

DUSTS/AIR POLLUTION CONTROL 
Demonstration of Fugitive Emissions Control for Secondary Lead 

Smelter, 71018 
Electrostatically Charged Fog for Control ?f Dust from Open 

Sources, 73004 
Emission Factors and Control Technoloav for Fugitive Dust from -- - 

Mining Sources, 71039 
Fugitive Dust Study of an Open Pit Coal Mine, 51068 
Study of the Measurement and Control of Respirable Dust in 

Mines. 51022 
DUSTS/AIR POLLUTION MONITORS 

Field Instrumentation for Real-Time Monitoring of Respirable and 
Non-Resoirable Dust Concentration in the Air. 72572 

DUSTS/BIO~OGICAL EFFECTS 
lnhalation Hazards to Coal Miners (Coal Dust and Diesel Engine 

Exhaust), 106477 
DUSTS/CARCINOGENESIS 

Diesel Exhaust/Coal Dust Animal Exposure Studies. 33018 
Inhalation Hazards to Coal Miners (Coal Dust and Diesel Engine 

Exhaust). 106477 
- - - - -. ~- - - 

Surface Analyses and Reactions of Particulate Pollutants. 11003 
DUSTS/CHEMICAL EXPLOSIONS 

Flame and Detonation Propagation in Coal Dust, Methane, Air . - 
Mixtures, 130040 

DUSTS/DEPOSITION 
Development of a Remote Readout Coal Dust Deposition Rate 

Monitor. 51034 . * 

DUSTS/IGNITION 
Flame and Detonation Provagation in Coal Dust, Methane, Air . - 

Mixtures, 130040 

E LAYER 
See E REGION 

E REGION/ELECTRIC CONDUCTIVITY 
Electron Density and Conductivity Changes in D- and E-Reg~ons, 

119012 
EARS 

See AUDITOR Y ORGANS 
EARTH ATMOSPHERE 

&FPP o l ~ n  AIR - - - - . - - . - - - . 
IONOSPHERE 
MESOSPHERE 
STRAT0SPHEKE 
SURFACE AIR 
TROPOSPHERE 

Atmospheric CO2 Abundance: An Archival Study of 
Spectroscopic Data, 106169 

EARTH ATMOSPHERE/AMBIENT TEMPERATURE 
Non-Federal Institutional Constraints, 104044 

EARTH ATMOSPHERE/BOUNDARY LAYERS 
Atmospheric Boundary Layer Studies, 106454 
Boundary Layer Model Improvement and Validation, 73561 

EARTH ATMOSPHERE/CARBON CYCLE 
Study of the Abundance of CO2 in the Atmosphere and Its 

Exchange with the Oceans, 130020 
EARTH ATMOSPHERE/DIFFUSION 

Atmospheric Turbulence and Diffusion Research, 106568 
EARTH ATMOSPHERE/MATHEMATICAL MODELS . 

Assessment of Turbidity Network Data, 72544 
Atmospheric Transport and Dispersion of Pollutants and Related 

Meteorological Studies, 106673 
Coastal and Offshore Siting, 106344 
Models of Carbon Flow in Tropical Ecosystems with Emphasis 

on Their Role in the Global Carbon Cycle, 106299 
EARTH ATMOSPHERE/MONITORING 

Four Corners Ambient Air Monitoring Network, 7451 1 
EARTH ATMOSPHERE/RADIATION MONITORING 

Project Airstream, 106674 
Project Ashcan, 10667 1 
Study of Atmospheric Releases, 106641 

EARTH ATMOSPHERE/RADIOACTIVlTY 
Research Aircraft Program. 106655 

EARTH ATMOSPHERE/RADIONUCLIDE MIGRATION 
Air/Earth Cycling of Pollutants. 106653 
Air Transport of Pollutants. 106637 
Fallout Rates and Mechanisms, 106452 

EARTH ATMOSPHERE/TEMPERATURE DISTRIBUTION 
Global Transport Processes and Interactions with Trace 

Constituents. 106530 
EARTH ATMOSPHERE/TRITIUM 

Atmospheric Tritium. 106586 
EARTH ATMOSPHERE/TURBIDITY 

Assessment of Turbidity Network Data. 72544 
EARTH ATMOSPHERE/TURBULENCE 

Atmospheric Turbulence and Diffusion Research. 106568 
EARTH PLANETKLIMATES 

Geographical Patterns of Climatic Change Over Recent Milennia. 
106181 

Global Temperature Patterns 6000 Years Ago. 106180 
EARTH PLANET/TEMPERATURE DISTRIBUTION 

Develop Management Information System. 1C1062 
EARTHQUAKES 

See also SEISMIC W.4 VES 



EARTHQUAKES/GROUND MOTION 

EARTHQUAKES/GROUND MOTION 
Dynamic Analysis of Earthquake Shaking Deformations for Large 

Caverns in Jointed Rock, 130053 
EARTHQUAKES/SOCIO-ECONOMIC FACTORS 

Reliabil~ty Assessment of Linear Lifelines for Natural Hazards, 
130037 

ECCS 
(Emergency core cooling sysre,n.) 

ECCS/DESIGN 
Alternate ECC Concepts, 160030 

ECCS/HYDRAULICS 
Creare Downcomer Effects Program, 160009 

ECCS/PERFORMANCE 
Alternate ECC Conceots. 160030 
Creare Downcomer ~'ffects Program, 160009 
Steam-Water Mixing and System Hydrodynamics Program, 

160010 
ECCS/TWO-PHASE FLOW 

Steam-Water Mixing and System Hydrodynamics Program, 
160010 

ECHINODERMS/FERTILIZATION 
Development and Validation of the Echinoderm Fertilization 

Bioassay for Testing Toxic Substances, 76012 
ECOLOGICAL COMMUNITIES 

See ECOSYSTEMS 
ECOLOGICAL CONCENTRATION 

See also ENVIRONMENTAL TRANSPORT 
ECOLOGICAL CONCENTRATION/BIOLOGICAL 

INDICATORS -~ - 
Development of a Model for Calculating Airborne Particulate 

Concentrations Based on Vegetative Pollutant Levels, 74568 
ECOLOGY/MATHEMATICAL MODELS 

Development of Ecological Modeling: Systems Ecology, 106218 
ECOLOGY/RESEARCH PROGRAMS 

INEL National Environmental Research Park, 106559 
ECOLOGY/TEMPERATURE EFFECTS 

Effect of Temperature on Experimental Stream Ecosystems, 76513 
ECONOMIC DEVELOPMENT 

See also COMMERCIALIZATION 
ECONOMIC DEVELOPMENT/PUBLIC POLICY 

Methodology for Assessing the Regional Interrelationships of 
Water Resource, Energy Supply and Economic Development, 
56070 

ECONOMIC IMPACTITECHNOLOGY ASSESSMENT 
Technology Assessments and EDP's, 104027 

ECOSYSTEMS 
See also AQUA TIC ECOSYSTE.MS 

TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/BIOLOGICAL MODELS 

Partial Support of the Man 2nd Biosphere Program, 106688 
Transport/Transforn~ntion/Pathway Research, 74567 

ECOSYSTEMS/BIOLOGICAL STRESS 
Environmental Research Park, 106342 

ECOSYSTEMS/CONTAMINATION 
Ecological Recovery after Reclamation of Toxic Spoils Left by 

Coal Surface Mining, 150018 
Environmental Fate of Emissions from Coal Combustion Plants, 

10643 1 
ECOSYSTEMS/MINERAL CYCLING 

Cycling of Heavy Metals and Other Stable Elements, 106645 
ECOSYSTEMS/RADIOACTIVlTY 

Quantitative Aspects of Transuranic Field Studies, 106482 
ECOSYSTEMS/RADIONUCLIDE MIGRATION 

Quantitative Aspects of Transuranic Field Studies, 106482 
ECOSYSTEMS/RESOURCE CONSERVATION 

Environmental Research Park Support, 106422 
ECOSYSTEMS/TRANSURANIUM ELEMENTS 

Nevada Applied Ecology Information Center: a Prototype, 
1 1  Inin ...-.- 

EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 

EGGS/BIOASSAY 
Yolk Deposition in Birds Subjected to Environmental 

Contaminants, 8 
EGR SYSTEMS 

See EXHA LIST RECIRCULA TION SYSTEMS 
EHF RADIATION 

See MICRO WA VE RADIA TION 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 

Electric'Field Data for 500-kV Transmission Lines, 150040 
Environmental Control Technology Requirements for Future AC, 

High-Voltage Overhead Facilities, 100084 
Transmission Line Effects on Bird Flights, 116013 

EIIP 
See ENERGY PARKS 

ELECTRIC BATTERIES 
(Devices for prodr~cria~r ondior storage of electrical energy from 

che~nical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
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See also LEAD-ACID BATTERIES 
ELECTRIC BATTERIES/HEALTH HAZARDS 

Health Effects of Batterv Storaee Svstems. 106318 
ELECTRIC BATTERIESIRESEARCH PROERAMS 

Battery Evaluation of Personal Sampling Pump, 33023 
ELECXRIC FIELDS/BIOLOGICAL EFFECTS 

Effects of 60 Hz Fields on the Mammalian Central Nervous 
Svstem. 34287 

ELE~~RIC'GENERATORS 
(Rotating generators only: excludes DIRECT ENERGY 

CSINVER TERS.) 
See also TURBOGENERATORS 

ELECTRIC GENERATORS/FEASIBILITY STUDIES 
Evaluation and Demonstration of a Diesel Cogeneration System in 

the Chemical Industry, 110004 
ELECTRIC POWER 

See also HYDROELECTRIC POWER 
ELECTRIC POWER/POWER GENERATION 

Response of.Freshwater Systems to Electric Power Production, 
150019 

ELECTRIC UTILITIES/POLLUTION REGULATIONS 
Electric Utility Supply Planning and Coal Policy Analysis, 115002 
Electric Utility Issues in the Aren of Fossil and Alternntive 

Technologies, 1 15003 
ELECTRIC UTILITIES/WATER QUALITY 

Economics of Delay Experienced by Electrical Utilities in 
Meeting Water Quality Standards, 56042 

ELECTRICAL INSULATIONITESTING 
Safe Insulations and Fluids for Permissable Enclosures. 5 1013 - .. 

ELECXRIC-POWERED VEHICLES 
Environmental Development Plan and Assessments, 1 10024 

ELECTRIC-POWERED VEHICLEWBRAKES 
Electric Vehicle Handling, 110023 

ELECTRIC-POWERED VEHICLES/ENERGY 
CONSUMPTION 
Electric vehicle Impact Assessment Study, 110031 

ELECTRIC-POWERED VEHICLES/ENERGY DEMAND 
Electric and Hybrid Vehicle Demonstration Agreement, 116003 

ELECTRIC-POWERED VEHICLEWLEAD-ACID - - 

BATTERIES 
Energy Related Materials Research, 130034 

ELECTRIC-POWERED VEHICLEWLIFE-CYCLE COST 
Near Term Electric Vehicle Program: Safety, 110021 
Near Term Electric Vehicle Program: Safety, 110022 

ELECTRIC-POWERED VEHICLES/MARKET 
Electric Vehicle Impact Assessment Study, 110031 

ELECTRIC-POWERED VEHICLES/PERFORMANCE . 
TESTING - - - . -. - 
Electric and Hybrid Vehicle Demonstration Agreement, 116003 
Electric Vehicle Handling, 110023 
Near Term Electric Vehicle Program: Safety, 1 I0021 
Near Term Electric Vehicle Program: Safety, 110022 

ELECTRIC-POWERED VEHICLES/SAFETY 
Near Term Electric Vehicle Program: Safety, 110021 
Near Term Electric Vehicle Program: Safety, 1l0022 

ELECTRIC-POWERED VEHICLES/TECHNOLOGY 
ASSESSMENT 
Electric Vehicle Impact Assessment Study, 110031 

ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 

FUEL CELLS 
ELECTROCHEMICAL CELLS/POLLUTION CONTROL 

EQUIPMENT 
Special Foreign Currency Award (in Egyptian Pounds) for Study 

of Electrochemical Concentration of Sulfur Dioxide in Molten 
Salts, 130064 

ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 

MICRO WA VE RADIA TION 
ULTRA VIOLET RADIATION 
VISIBLE RADIA TION 
X RADIA TION 

ELECTROMAGNETIC RADIATION/BIOLOGlCAL 
RADIATION EFFECTS 
Analyze Research on Effects of Ionizing Radiation, 35099 

ELECTROMAGNETIC RADIATION/DOSEMETERS 
Magnetic Field Dosimeter Development, 106496 

ELECTROMAGNETIC RADIATION/HEALTH HAZARDS 
Analyze Research on Effects of Ionizing Radiation. 35099 
Criteria for Occupational Safety and Health Standards: RF/ 

Microwave, 33007 
ELECTROMAGNETIC RADIATION/SAFETY STANDARDS 

Criteria for Occupational Safety and Health Standards: RF/ 
Microwave. 33007 

ELECTRON BEAMS/BIOLOGICAL RADIATION EFFECTS 
Tumorigenic Action of Beta, Proton. Alpha and Electron 

Radiation on the Rat Skin, 106513 
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ELECTRON DIFFRACTION/RESEARCH PROGRAMS 
Electro-Optical Techniques for the Identification and 

Characterization of Air Pollutants, 73591 
ELECTRON MICROPROBE ANALYSIS/RESEARCH 

PROGRAMS 
Electro-Optical Techniques for the Identification and 

Characterization of Air Pollutants, 73591 
ELECTRON MICROSCOPES/CONSTRUCTION 

Studies of Biological Structures by Scanning Transmission 
Electron Microscopy, 106069 

ELECTRON MICROSCOPY 
See also SCANNING ELECTRON MICROSCOPY 

ELECTRON MICROSCOPY/SPATIAL RESOLUTION 
Electron Microscope Studies, 106210 

ELECTRON MICROSCOPY/TECHNOLOGY ASSESSMENT 
Electron Microscopy, 75017 

ELECTRON TRANSFERKATALYSTS 
Design and Synthesis of Electron Transfer Photocatalyst Systems, 

130030 .--... 

ELECTRON TRANSFER/PULSE TECHNIQUES 
Ionization in Liquids, 106226 

ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 

ELECTRONIC CUIDANCE/FEASIBILITY STUDIES 
Analysis of Feasibility and Design Configuration for Route 

Guidance, 63024 
ELECTROPHORESIS/EVALUATION 

Surveys of Genetic Variation Utilizing Two-Dimensional 
Electrophoresis, 34332 

ELECTROPLATINC/WASTE PROCESSING 
Effect of Anions on the Precipitation of Heavy Metal Ions from 

Electroplating Waste, 71026 
ELECTROSTATIC PRECIPITATORS/CLEANING 

Sonic Dust Removal, 150084 
ELECTROSTATIC PRECIPITATORS/COST 

Electric Utility Issues in the Area of Fossil and Alternative 
Technologies, 1 15003 ' 

ELECTROSTATIC PRECIPITATORS/COST BENEFIT 
ANALYSIS 
TVA/EPRI/APS Ionizer Project, 150036 

ELECTROSTATIC PRECIPITATORS/EFFICIENCY 
Ionization Methods, 150065 

ELECTROSTATIC PRECIPITATORS/OPTIMIZATION 
Control of Fine Particulate by Ionization Methods: Pilot Study of 

Advanced Technology, 150070 
Flue Gas Conditioning, 150081 
Pulsed Energization for Precipitators, 150083 

ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
TESTINC, - - - - - - - 
TVA/EPRI/APS Ionizer Project, 150036 

ELECTROSTATIC PRECIPITATORS/RESEARCH 
PROGRAMS 
lnvestieation of the Interaction of Fluid Dvnamics. Electrostatic. 

and Fine Particles in Electrostatic ~rccipitators, '130057 
ELECTROSTATIC PRECIPITATORS/TECHNOLOGY 

ASSESSMENT 
TVA/EPRI/APS Ionizer Project, 150036 

ELEMENTS 
See also METALS 

NONMETALS 
TRANSURANIUM ELEMENTS 

ELEMENTVAUGER ELECTRON SPECTROSCOPY 
Surface Analyses and Reactions of Particulate Pollutants, 11003 

ELEMENTS/BIOASSAY 
Distribution of Trace Elements in Biological Systems, 106613 

ELEMENTS/BIOLOGICAL EFFECTS 
Biochemical Effects of Radiation on Cells, 106103 
Developmental Regulation, 106087 

' Effects of Organic and Inorganic Derivatives of Heavy Metals on 
Binding of Spiroperidol to Striatal Membranes, 34248 

Intestinal Epithelial Transport of Metals, 106077 . 
Paramagnetic Probe of Membranes, 106081 
Regulation of Structure and Function Organ in Chromatin, 106106 

ELEMENTS/BIOLOGICAL FUNCTIONS 
Effect of Toxic Metals on Drug and Hemoprotein Metabolism, 

14677 
ELEMENTS/DISTRIBUTION 

Distribution of Trace Elements in  Biological Systems, 106613 
Non-Nuclear Pollutants in Arid Environments, 10661 1 

ELEMENTS/DOSE-RESPONSE RELATIONSHIPS 
Gastrointestinal Function and Toxicology, 34410 

ELEMENTS/ECOLOGICAL CONCENTRATION 
Trace Substances in Wildlife Food Chains, 52021 

ELEMENTVENVIRONMENTAL EXPOSURE PATHWAY 
Biogeochemistry of Trace Metals in Chesapeake Bay, 106521 

ELEMEWTS/ENVIRONMENTAL TRANSPORT 
Biogeochemistry of Trace Metals in  Chesapeake Bay, 106521 
Dispersion and Fate of Contaminants in a Stratified Lake, 76507 

Non-Nuclear Pollutants in Arid Environments, 10661 1 
Transport and Reaction of Heavy Metals in Alaskan Fjord 

Estuaries. 106594 
ELEMENTS~GRAVIMETRIC ANALYSIS 

Trace Element Analysis of Particulate Samples, 74514 
F.1 .F.MENTS/MEASURING METHODS 

Analytical Development Studies, 106256 
ELEMENTWMINERAL CYCLING 

Transport and Reaction of Heavy Metals in Alaskan Fjord 
Estuaries, 106594 

ELEMENTS/PHOTOELECTRON SPECTROSCOPY 
Surface Analyses and Reactions of Particulate Pollutants. 11003 

ELEMENTSIQUANTITY RATIO 
Distribution and Fate of Biogenic and Petroleum-Derived 

Substances in  Marine Sediments, 106629 
ELEMENTS/SYNERGISM 

Interactions Among Trace Metals, 36514 
ELEMENTS/TOXICITY 

Effect of Toxic Metals on Drug and Hemoprotein Metabolism, 
14677 

ELEMENTSITRACE AMOUNTS 
Dispersion and Fate of Contaminants in a Stratified Lake, 76507 

ELEMENTWUPTAKE 
Biologically Available Forms of Toxic Elements in  Natural 

Waters, 76524 
ELEMENTWWATER POLLUTION 

Mussel Watch: Extension to Historical Records and the Novel 
Pollutants, 77019 

ELEMENTWWATER POLLUTION MONITORS 
Water Monitoring for Oil Shale Development Nonpoint Source 

Pollutants, 74534 
ELEMENTS/X-RAY EMISSION ANALYSIS 

Trace Element Analvsis of Particulate Sam~les. 74514 
EMBRYONIC CELLQBIOLOGICAL RAD~ATION EFFECTS 

Radiation-Induced Mutagenesis and Carcinogenesis, 35083 
EMBRYONIC CELLS/GENETIC RADIATION EFFECTS 

Radiation-Induced Mutagenesis and Carcinogenesis, 35083 
EMBRYONIC CELLS/PATHOLOGICAL CHANGES 

Carcinogenic Intermediates of Vinyl Chloride and Analogs, 34632 
EMBRYONIC DEVELOPMENT 

See ONTOGENESIS 
EMBRYOS/CHROMOSOMAL ABERRATIONS 

Effects of Chromosomal Aberrations on Embryonic 
Developmc~~t, 3432 1 

EMBRYOS/LIVER 
~ e c h a n i s h s  of PB Toxicity in Developing Fetal Tissues, 34678 

EMBRYOS/ONTOGENESIS 
Problems in Radiation Embryology, 106514 

EMBRYOS/PATHOLOGICAL CHANGES 
Problems in Radiation Embryology, 106514 

EMBRYOS/PHYSIOLOGY 
Is the Lung In Utero Sensitive to Chemical Toxins, 34650 

EMERGENCIES 
See ACCIDENTS 

EMERGENCY CORE COOLING SYSTEM 
See ECCS 

EMERGENCY PLANS 
Review of Nuclear Power Plant Emergency Planning. 160098 

EMISSION/DATA COMPILATION 
Management of Sampling and Analysis of Air Pollutant Studies, 

73578 
EMISSION SPECTROSCOPY/RESEARCH PROGRAMS 

Electro-Optical Techniques for the ldentification and 
Characterization of Air Pollutants, 73591 

EMS 
(Elltyl ~?rc.rl~a~testrljot~u~e.) 

EMS/MUTAGENESIS 
Mutation and Selection in Drosophila Populations. 34663 

EMULSIONS/STABILITY 
Evaluation of the Stability Characteristics of Oily Water 

Emulsions, 7 1071 
END USE SECTOR 

See II\'D US TR Y 
ENDANGERED SPECIES/DOCUMENTATION 

Endangered Species at NPR-I, 116015 
ENDANGERED SPECIES/INFORMATION SYSTEMS 

Threatened and Endangered Species and Significant Natural 
Features: Data Collection and Svstem Develoomen! in West 
Virginia. 52012 

ENERGY 

Modular Exhibits. 108001 
ENERGY/HEALTHHAZARDS 

Coordination of Environmental Mutagenesis, 106292 
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ENERGY/INFORMATION SYSTEMS 
Applications and Maintenance of Environmental Analysis System, 

104021 

Social and Economic Impact Studies, 104031 
ENERGY/TECHNOLOGY ASSESSMENT 

Technology Assessments and EDP's, 104027 
ENERGY COMPLEXES 

See ENERGY PARKS 
ENERGY CONSERVATION/ENVIRONMENTAL EFFEmS 

Effects of Atmospheric Variability on Energy Utilization and 
Conservation, 106582 

ENERGY CONSERVATION/ENVIRONMENTAL IMPACTS 
Environmental Development Plan and Assessments, 110024 
Technology Assessments and EDP's, 104029 

ENERGY CONSERVATION/HEALTH HAZARDS 
Insulation: Carcinogenic and Fibrogenic Materials, 106705 

ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 
Technology Assessments and EDP's, 104029 

ENERGY CONSERVATION/TECHNOLOGY ASSESSMENT 
Priorities Assessment of Energy and Materials Recovery -- 

Technique, 71 509 
ENERGY CONSUMPTION/CONSUMPTION RATES 

Effects of Atmospheric Variability on Energy Utilization and 
Conservation, 106582 

ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 
Effects of Energy on Climate, 106154 

ENERGY CONVERSION/ENVIRONMENTAL IMPACTS 
Effects of Energy Related Activities on the Plankton of 

Chesapeake Bay, 106523 
Environmental Assessment of Advanced Energy Conversion - - 

Technologies, 7 1074 
ENERGY CONVERSION/HEALTH HAZARDS 

Working Conference on the Toxicology and Occupational Health 
Aspects of Converting Fossil Fuels Such as Coal, Oil Shale and 
Tar Sands, 106269 

ENERGY CONVERSION/WATER POLLUTION CONTROL 
Water Pollution Control Technology Development for Waste as 

Fuel Processes, 7 108 1 
ENERGY DEMAND/ENVIRO.VMENTAL IMPACTS 

Energy Use and Pollution for Classes of Similar Energy 
Technologies, 7 1 104 

Regional Problems in Evaluating Environmental Aspects of 
Electricity Generation, 87 

ENERGY DEMAND/INVENTORIES 
Energy Use and Pollution for Classes of Similar Energy 

Technologies, 71 104 
ENERGY EFFICIENCY/STANDARDS ' 

Residential Energy Efficiency Standards Study: ~echnica l  
Analysis, 4 m -  

ENERGY FACILITIES 
See 01x0 RESOURCE RECOVER Y FACILITIES 

ENERGY FACILITIES/DAMAGE 
Natural Phenomena Hazards, 100001 

ENERGY FACILITIES/DESIGN 
Natural Phenomena Hazards, 100001 

ENERGY FACILITIES/ECONOMIC IMPACT 
Develop Economic Projection Modeling Capability Necessary to 

Drive Modular Energy and Environmental Planning Models at 
a Multicounty Level, 150022 

ENERGY FACILITIES/ENVIRONMENTAL IMPACTS 
Develop Economic Projection Modeling Capability Necessary to 

Drive Modular Energy and Environmental Planning Models at 
a Multicounty Level, 150022 

ENERGY FACILITIES/QUALITY ASSURANCE 
Energy Standards Coordination and Development. 100034 
Quality and Reliability Assurance Program Plan, I00012 

ENERGY FACILITIES/REGIONAL ANALYSIS 
Develop Economic Projection Modeling Capability Necessary to 

Drive Modular Energy and Environmental Planning Models at 
a Multicounty Level. 150022 

ENERGY FACILITIES/RELIABILITY 
Energy Standards Coordination and Development, 100034 
Quality and Reliability Assurance Program Plan, l000l2 

ENERGY FACILITIES/SAFETY ENGINEERING 
Energy Standards Coordination and Development. 100034 
Quality and Reliability Assurance Program Plan, lO00l2 

ENERGY FACILITIES/SEISMIC EFFECTS 
Natural Phenomena Hazards, 100001 

ENERGY FACILITIES/SITE SELECTION 
Development and Application of a Methodology for Siting 

Onshore Facilities Associated with OCS Development. 53042 
Terrain Influence on Low Level Meteorological Transport. 

10640 1 
ENERGY INTEGRATED INDUSTRIAL PARKS 

Secl EA,.ERG Y PARKS 
ENERGY MODELS/REGIONAL ANALYSIS 

Technology Assessments and EDP's, 104026 

ENERGY PARKWENVIRONMENTAL EFFECTS 
Study of the Atmospheric Effects That Might Be Caused by 

Waste Heat Rejection from Large Electrical Power Generating 
Facilities, 106633 

ENERGY PARKS/ENVIRONMENTAL IMPACTS 
Environmental Research Park in the Powder River Basin, 106724 

ENERGY POLICY 
See olso NA TIONAL ENERGY PLAN 

Response of Freshwater Systems to Electric Power Production, 
150019 

Studies and Environmental Policy Analysis: Water Quality and 
Quantity lssues that Affect DOE Programs, 1WW5 

Technical Awareness in the Nonferrous Metals Industry: Pilot 
Studv. 71017 ----,. . 

ENERGY POLICY/DECISION MAKING 
National Environmental Assessments, 10401 1 

ENERGY POLICY/ECONOMIC IMPACT 
Assessment of Energy Policy and Development Alternatives for 

New Mexico, 70 
ENERGY POLICY/ETHICS 

Intergenerational Ethics and National Energy Policy, 130056 
ENERGY POLICY/OPTIMIZATION 

Assessment of Current Climate Information Relating to Energy 
. ' Planning, 106157 

ENERGY POLICY/SOCIO-ECONOMIC FACTORS 
Policy Analysis: Air Quality, 104003 

ENERGY SOURCE DEVELOPMENT/AIR POLLUTION 
Fine Particle Studies Related to Health, 106398 . 

ENERGY SOURCE DEVELOPMENT/AIR POLLUTION 
CONTROL 
Surveillance Program and Integrated Issue Analysis, 104058 

ENERGY SOURCE DEVELOPMENT/COST BENEFIT 
ANALYSIS 
Impacts of Coal Energy Development in N.E. Wyoming on 

Agricultural and Related Environment Aspects, 139 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

Assessment of Energy Policy and Develdpment Alternatives for 
New Mexico, 70 

Economic Impacts of Energy Development and Use on 
Agriculture and Natural Resources, 77 

Economic Impacts of Energy Development and Use on 
Agriculture and Natural Resources, 78 

Economic Impacts of Energy Development and Use on 
Agricultural and Natural Resources, 79 

Economic Impacts of Energy Development and Use on 
Agriculture and Natural Resources, 80 

Economics of Coal and Oil Shale Development Environmental 
Quality in Rural Areas, 72 

Economics of Coal and Oil Shale Development on Environmental 
Quality in Rural Areas, 73 

Economics of Coal and Shale Development on Environmental 
Quality in Rural Areas, 76 

Energy/Environment Task Forces, 130025 
Socio-Economic Analysis of Economic Development and 

Environmental Degradation: Four Corners Area, 69 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

EFFECTS 
Assessment of Energy Policy and Development Alternatives for 

New Mexico. 70 - 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 
Ale Administration, 106457 
Coastal Shelf Transport and Diffusion, 106199 
Economics of Coal and Oil Shale Development Environmental 

Quality in Rural Areas, 72 
Economics of Coal and Oil Shale Development on Environmental 

Quality in Rural Areas, 73 
Economics of Coal and Shale Development on Environmental 

Quality in Rural Areas. 76 
Endangered Species at NPR-I, 1 16015 
Energy/E~lvi~ .on~i~e~~t  Task Fu~.ces. 130025 
Energy Related Pollutant Measurement and Instrumentation 

Development, 1101 1 
, Energy Related Overhead Monitoring, 74510 

Energy-Related Ambient Air Quality Monitoring in the Western 
Energy Development Area. 74559 

Groundwater Research Monitoring of Energy-Related 
Developments Sampling Frequency for Water Quality Trend 
Analysis. 74501 

Impact of Energy Development in Yampa. 76029 
Information Synthesis: Beaufort Sea. 54032 
Lagoon Ecosystem A~lalysis: Beaufort Sra. 54073 
Modeling Ecosystem Impacts of Climatic Ch;~tige iron1 E ~ ~ r r g y  

Development and Use. 106175 
Molecular Perturbations in Man Produced by Energy Pollut;lnts. 

lnh35fl 
Nationill Environmental Overview Program. 53010 
National Environmental Assessment. 104048 
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Policy Studies: Radiation, 104004 
Policy Studies: Wastes, 104006 
Quality Assurance in Support of Energy-Related Monitoring 

Activities in the Western USA, 72504 
Receptors (Marine Mammals): Bering Norton, 54066 
Regional Assessment Activities (l304), 104010 
Kegional Assessment Activities, 10401 8 
Socio-Economic Analysis of Economic Development and 

Environmental Degradation: Four Corners Area, 69 
Studies, Analyses, and Technical,Support to E V  Offices, 104038 
Studies and Reports in Support of E V  Offices (7385), 104049 
.l'echnology Assessments and EDP's. 104024 
Technology Assessments and EDP's, 104029 

E N E R G Y  SOURCE DEVELOPMENT/FEASIBILITY 
STUDIES 
Analysis of the Economic Feasibility for Development of Coal 

Resources in the Narragansett Basin of Rhode Island and 
Massachusetts, 51045 - 

ENERGY SOURCE DEVELOPMENTIHEALTH HAZARDS 
Industrial Hygiene Task Force, 100030 

ENERGY SOURCE DEVELOPMENT/LAND USE 
Americans for 1ndian Opportunity, 108003 

ENERGY SOURCE DEVELOPMENT/OCCUPATIONAL 
SAFETY 
Industrial Hygiene Task Force, 100030 

ENERGY SOURCE DEVELOPMENT/PLANNING 
NOSR 1 Pre-Development Plan, 116014 

ENERGY SOURCE DEVELOPMENT/REGIONAL 
ANAI-YSIS . - - . . - - - - - - 
Regional Assessment Activities and Ecological Effects, 104009 

ENERGY SOURCE DEVELOPMENT/RISK ASSESSMENT 
National Environmental Assessments, 10401 1 
Technology Assessments and EDP's, 104023 

ENERGY SOURCE DEVELOPMENT/RURAL AREAS 
Economics of Coal and Oil Shale Development on Environmental 

Quality in Rural Areas, 75 
ENERGY SOURCE DEVELOPMENT/SEAWATER 

Use of Saline Water in Energy Development, 56064 
Use of Saline Water in Energy Development, 56076 

ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
Comparative Study of Change and Disorganization in Energy 

Development Communities of the Great Plains, 53020 
Socio-Economic Analysis of Economic Development and . . 

Environmental Degradation: Four Corners Area, 69 
ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS ' 

Integrated Assessment: Economic and Social Consequences of 
Coal and Oil Shale Development, 85001 

Policy Studies: Wastes, 104006 
Studies and Reports in Support of E V  Offices, 104054 
Technology Assessments and EDP's, 104029 . 

ENERGY SOURCE DEVELOPMENT/WATER POLLUTION 
CONTROL 
Surveillance Proeram and Intecrsted Issue Annlvsis. 104058 

ENERGY SOURCE DEVELOPMENT/WATER ' 
REQUIREMENTS 
Economic Impacts of Energy Development and Use on 

~ g r i c u l t u r e a n d  Natural Resources; 77 
Economic Impacts of Energy Development and Use on 

Agricultural and Natural Resources, 79 
Economic Impacts of Energy Development and Use on . 

Agriculture and Natural Resources, 80 
Effect of Risk of Drought on Energy Development Hnd Water 

Allocations: a Programming Model for Utah, 56052 
Key Social Factors Affectin8 Water-Related Resource 

Development Decisions in Minnesota, 56022 
Survey and Evaluation of Fish Protective Facilities at Water 

, 
Withdrawals in the Columbia Basin. 116005 

Water Resources Council. 104000 
ENERGY SOURCES~ 

See also FOSSIL FUELS 
NUCLEAR FUELS 
WASTE HEA T 
WIND PO WER 

ENERGY SOURCES/DECISION MAKING 
Policy Studies: Uranium,. 104015 

ENERGY SOURCES/EDUCATION ' 

Graduate Research and Training in Numerical Modeling and 
Alternate Energy Technology. 130026 

ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Marine Measurement Quality Assurance, 13007 
Policy Studies: Uranium, 104015 
Underway Water Sampling System, 13008 

ENERGY SOURCES/RISK ASSESSMENT 
Policy Studies: Radiation, 104004 

ENERGY SOURCES/TRANSPORT 
Development of Material Constitutive Descriptions for E C T  

Assessments of Energy Materials Shipping Systems, I00050 

Risk Assessment and Testing, 114030 
Transportatiori Technology Environmental Information Center, 

1 14026 
ENERGY SUPPLIES/RELIABILITY 

. Reliability Assessment of Linear Lifelines for Natural Hazards, 
130037 . 

ENEWETAK 
See ENI WETOK 

ENGINEERING \ 
See also SAFETY ENGINEERING 

ENGINEERING/ENERGY CONSUMPTION 
Graduate Research and Training in Numerical Modeling and 

Alternate Energy Technology, 130026 
ENHANCED RECOVERY/CHEMICAL EFFLUENTS 

Biodegradation of Compounds Used in the Recovery of 
Secondary Oil, 113014 

E N H A N C E D  RECOVERY/CHEMICAC REACTION 
KINETICS 
Chemical Degradation of EOR Compounds, 113017 

E N H A N C E D  RECOVERY/ENVIRONMENTAL IMPACTS 
Biodegradation of Compounds Used in thc Recovcry of 

Secondary Oil. 113018 
E N H A N C E D  RECOVERY/WASTE WATER 

Treatment of Oil Field Wastewaters for Reuse: an Evaluation of 
Membrane Process, 5607 1 

ENIWETOK/DECONTAMINATION 
Enewetak Radiological Survey and Monitoring, 106309 

ENIWETOK/GROUND WATER 
Hydrogeochemistry of Eniwetok, 106565 

ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARA TION 

ENTOMOLOGY 
See INSECTS 

ENTRAINMENT/BIOLOGICAL EFFECTS 
Develop Striped Bass Young-of-the-Year Model on Hudson 

River. 160000 
ENTRAINMENT SEPARATION 

See MIST EXTRACTORS 
ENVIRONMENT 

See also BIOSPHERE 
ENVIRONMENT/DATA BASE MANAGEMENT 

Develop Alternative Forms for Presenting Environmental, safety, 
and Health Impact Information, 104064 

ENVIRONMENT/DATA COMPILATION 
Information Synthesis: Beaufort Sea, 54032 
Information Synthesis: Northeast Gulf of Alaska, 54057 
Information Synthesis: Kodiak, 54060 
Information Synthesis: Cook Inlet, 54064 

ENVIRONMENT/EXHIBITS 
Modular Exhibits, 108001 

ENVIRONMENT/INFORMATION CENTERS 
Environmental Teratology Information Center (ETIC). 34107 

ENVIRONMENT/INFORMATION SYSTEMS 
Studies and Analyses of Environmental Management Systems for 

Use in Assessing and' Implementing DOE'S Environmental 
Mission, 104030 

ENVIRONMENT/MANUALS 
Preliminary Research in Planning the Preparation of a Mitigation 

Fact Book, 104050 
ENVIRONMENT/MATHEMATICAL MODELS 

Enviionmental Reference System, 106447 
ENVIRONMENT/MONITORING 

Application and Demonstration of Multispectral Scanner (MSS) 
Digital System for Environmental Monitoring. 74543 

Critical Review of Retrospective Monitoring Methods. 74580 
Development of Portable Analyzer, 106425 
Ecological Monitoring of Long-Term Effects. 106497 

ENVIRONMENT/PLANNING 
Environmental Development Plan, llOOl2 

ENVIRONMENT/POLLUTION ABATEMENT 
Preparation of FY 1977 Environmental Development Plans. 

104033 
ENVIRONMENT/RADIATION MONITORING 

Environmental Evaluation Methods, 106717 
ENVIRONMENT/RADIOACTIVlTY 

Quantitative Aspects of Transuranic Field Studies. 106482 
ENVIRONMENT/RADIONUCLlDE MIGRATION 

Quantitative Aspects of Transuranic Field Studies, 106482 
ENVIRONMENT/REGlONAL ANALYSIS 

Studies and Reports in Support of E V  Offices (7385). 104049 
ENVIRONMENT/RESEARCH PROGRAMS 

Environmental Research Park. 106342 
INEL National Environmental Research Park. 106559 
Inventory of Federal Energy-Related Environment and Safety 

Research, 108000 
NTS National Environmental Research Park Activity. 106566 

ENVIRONMENT/STATISTICS 
Council on Environmental Quality: Environmental Statistics and 

Indicators, 53021 
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ENVIRONMENTAL EFFECTS 
Environmental Effects from Blasting Off Wellheads, 53036 

ENVIRONMENTAL EFFECTS/RISK ASSESSMENT 
Study of Atmospheric Releases, 106641 

ENVIRONMENTAL EXPOSURE PATHWAY 
Identification of Mechanisms, Rates of Change and Recycling 

Processes for Pollutants, 76532 
ENVIRONMENTAL EXPOSURE PATHWAY/RESEARCH 

PROGRAMS 
Mid-Pacific Marine Laboratory, 106563 

ENVIRONMENTAL IMPACT STATEMENTS/ 
RECOMMENDATIONS 
Development of a Center for Biosystematic Resources, 106275 

ENVIRONMENTAL IMPACTS 
Environmental Guidelines for Onshore Impact of Offshore 

Petroleum Development. 71070 
ENVIRONMENTAL IMPACTS/AERIAL MONITORING 

Energy Related Overhead Monitoring, 74510 
ENVIRONMENTAL IMPACTS/COMPUTER CODES 

Environmental Assessment of Alternate Fast Breeder Reactor 
(FBR) Fuels, 114009 

ENVIRONMENTAL IMPACTS/EVALUATION 
National Environmental Assessments, 104046 
Studies and Reports in Support of E V  Offices (7693), 104041 

ENVIRONMENTAL IMPACTS/FORECASTING 
Predicting and Minimizing the Adverse Effects of Fish and 

Wildlife and Their Habitats from Burning Coal for Electric - 
Power Generation, 52014 

ENVIRONMENTAL IMPACTS/INFORMATION SYSTEMS 
Applications and Maintenance of Environmental Analysis System, . . 

-10402 1 
ENVIRONMENTAL IMPACTS/MATHEMATICAL MODELS 

Integrated Assessment of Environmental Impacts. 104020. 
National Environmental Assessment, 104048 

ENVIRONMENTAL IMPACTS/MONITORING 
Development of Guidelines for Monitoring Ecological Effects at 

Department of Energy Sites, 106446 
ENVIRONMENTAL IMPACTS/TECHNOLOGY 

ASSESSMENT 
Technology Assessments and EDP's. 104027 

ENVIRONMENTAL MATERIALSKHEMICAL ANALYSIS 
Analytical Development Studies, 106665 
Development and Evaluation of Analytical Test Procedures for 

Priority Pollutants, 70516 
Development of Laser-Excited Molecular Luminescence 

Spectrometric Methods for Polynuclear Aromatic 
Hydrocarbons, 106738 

Field-Flow Fractionation in the Analysis of Energy-Related 
Materials, 106229 

Standardization of Environmental Analvsis Associated with 
Increased Energy Production, 11005 . 

ENVIRONMENTAL MATERIALS/QUANTITATIVE 
CHEMICAL ANALYSIS 
Standardization of Environmental Analysis Associated with 

Increased Energy Production, 106732 
ENVIRONMENTAL MATERIALS/RADIOCHEMICAL 

ANALYSIS 
Tritium Analysis of Bioassay and Environmental Samples, 160153 

ENVIRONMENTAL MATERIALS/SAMPLING 
Quantitative Aspects of Transuranic Field Studies, 106482 

. ENVIRONMENTAL MATERIALVSTANDARDS 
Standardization of Environmental Analysis Associated with 

Increased Energy Production, 11005 
ENVIRONMENTAL PARKS 

See NATURE RESER YES 
ENVIRONMENTAL POLICY 

Response of Freshwater Systems to Electric Power Production, 
150019 

Studies and Environmental Policy Analysis: Water Quality and 
Quantity Issues that Affect DOE Programs, 104005 

Technical Awareness in the Nonferrous Metals Industry: Pilot 
Study, 71017 

ENVIRONMENTAL POLICY/DATA BASE MANAGEMENT 
Quick Reaction Issues Studies and Policy Analysis Relevant to 

DOE'S Environmental Decisions. 104060 
ENVIRONMENTAL POLICY/DECISION MAKING 

National Environmental Assessments, 10401 1 ' 
ENVIRONMENTAL POLICY/ECONOMIC IMPACT 

Policy Studies: Radiation. 104004 
ENVIRONMENTAL POLICY/EVALUATION 

NESS EIS/Environmental Assessment, 104047 
ENVIRONMENTAL POLICY/RECOMMENDATIONS 

Surveillance Program and Integrated Issue Analysis. 104058 
ENVIRONMENTAL POLICY/SOCIO-ECONOMIC FACTORS 

Policy Analysis: Air Quality, 104003 
ENVIRONMENTAL TEMPERATURE 

See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 

See also ECOLOGICAL CONCENTRA TION 

RADIOECOLOGICAL CONCENTRATION 
RADIONUCLIDE MIGRA TION 
R IJNOFF - . - . . - . . 

Non-Nuclear Pollutants in Slraluspllrlic Air, 106679 
ENVIRONMENTAL TRANSPORT/BIOLOGICAL MODELS 

Determine Response of Aquatic Ecosystems to Physical Factors 
Influencing Pollutant Transport and Retention, 76009 

Develop and Validate a Terrestrial Microcosm Ecosystem for 
Studies of Ecosystem Routes, Rate and Movement of Substitute 
Chemicals, 76006 

ENVIRONMENTAL TRANSPORT/ENERGY MODELS 
Energy Model and Analysis of a Cadmium Stream with a Study 

Correlating Embodied Energy and Toxicity Effect, 75027 
ENVIRONMENTAL TRANSPORT/GLOBAL ASPECTS 

Non-Nuclear Pollutants in Surface Air, 106668 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 

MODELS 
Air/Earth Cycling of Pollutants, 106658 
Air Transport of Pollutants, 106637 
Atmospheric Transport and Dispersion of Pollutants and Related 

Meteorological Studies, 13006 
Atmospheric Diffusion in Complex Terrain, 106251 
Distribution and Fate of Biogenic and Petroleum Derived 

Substances in Marine Sediments, 54095 
Environmental Behavior of TE-99 and 1-129, 106458 
Mathematical Models of Fates of Pollutants in Estuaries, 77501 
Ocean Transport of Contaminants, 106640 
Pollutant Transport in Complex Terrain, 106271 
Refinement, Verification, and Application of a Long-Range 

Transport Model of SO2 and Sulfate, 72543 
Research Aircraft Program, 106655 
Sources of Ozone and Sulfates in the Northeastern U.S., 106683 

ENVIRONMENTAL TRANSPORT/TRACER TECHNIQUES 
Long-Range Tracer Development and Testing, 106493 
Tracer Analytics, 106249 

ENZYME ACTIVITY/BIOCHEMICAL REACTION KINETICS 
Selenium Toxicity: Role of Methionyl-tRNA Synthetases, 34612 

ENZYME ACTIVITY/BIOCHEMISTRY 
Active Site of Delta-Aminoelevulinic Acid Dehydratase, 34824 

ENZYME ACTIVITY/BIOLOGICAL PATHWAYS 
Carcinogen Damage and Repair of D N A  in Human Chromatirl, 

34956 
Modification of X-Ray Induced Damages in Phage T4, 35023 

ENZYME ACTIVITY/BIOLOGICAL RECOVERY 
Toxicants and Avian Cell Growth and Metabolism, 34600 

ENZYME ACTIVITY/MOLECULAR BIOLOGY 
Active Site of Delta-Aminoelevulinic Acid Dehvdratase. 34824 

ENZYME ACTIVITY/PATHOLOGICAL CHANGES 
Metabolism, Induction, and Toxicity of PCBs, 34822 

ENZYME INHIBITORS/BIOLOGICAL EFFECTS 
Adrenal Carcinogen Metabolism, 35078 
Modification of Procarcinogen Enzymatic Activation, 35056 

ENZYMES 
See also ACID PHOSPHATASE 

A TP-ASE 
CHOLINESTERASE 
CYTOCHROME OXIDASE 
DEH YDROGENASES 
DIVA-ASF - . . . . . . - - 
ESTERASES 
GL YCOSYL HYDROLASES 
H YDROX YLASE 
LACTATE DEHYDROGENASE 
L IGASES 
L YASES 
NUCLEASES 
OXIDASES 
PEPTIDE HYDROLASES 
PEROXIDASES 
PHOSPHOTRANSFERASES 
POL YMERASE.P - - - - - - -. . . . . . . 
TRANSFERASES 

ENZYMES/BIOCHEMICAL REACTION KINETICS 
A ~ ~ l i c a t i o n  of Crvstalloara~hic Techniaues. 35047 
~i'ochemical studies of f i o i s e  ~ n z ~ m e s :  I: Phosphoglucose 

Isomerance. 34326 
Metabolism and Biochemical Actions of Cadmium, 34610 

ENZYMES/BIOCHEMISTRY 
Protein Chemistry. 106075 

ENZYMES/CATALYSIS 
Protein Chemistry. 106075 

ENZYMES/MOLECULAR STRUCTURE 
Molecular Characterization of lsozymes and Mu!ant Enzymes in 

Mammals. 34322 
ENZYMES/NEUTRON DIFFRACTION 

Low Angle Neutron Diffraction. 106067 
ENZY MES/PURIFICATION 

Pulmonary Biochemistry. 106061 
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ENZYMES/REACTION KINETICS 
Repair of Hydrocarbon Damage, 106204 

ENZYMES/SPECIFICITY 
Protein Chemistry, 106075 

ENZYMES/STORAGE 
Health Effects of Combustion-Generated Soots and Polycyclic 

Aromatic Hydrocarbons, 106545 
ENZYMES/STRUCTURAL CHEMICAL ANALYSIS 

Neutron Diffraction Studies of Protein. 1061 18 
Structural Models for Molybdo-Enzymes, 34617 

EOR 
See ENHANCED RECOVER Y 

EPIPHYSIS (BONES) 
See BONE TISSUES 

EPITHELIUM/MEMBRANE TRANSPORT 
Intestinal Epithelial Transport of Metals, 106077 , 

EPITHELIUM/PATHOLOGICAL CHANGES 
Establishing Pulmonary Epithelial Cells in Culture. 34503 

EPOXIDES/BIOLOGICAL PATHWAYS 
Kinetic Studies of Aryl Epoxide Reactions, 35059 

EPOXIDES/CARCINOGENESIS 
Carcinogenic Intermediates of Vinyl Chloride and Analogs. 3463 
Metabolic Activation of the Polycyclic Hydrocarbons, 35075 
Metabolism of 3-Methylcholanthrene in Liver and Lung. 35025 

EPOXIDES/CHEMICAL REACTION KINETICS 
Kinetic Studies of Aryl Epoxide Reactions, 35059 

EPOXIDES/CHEMICAL REACTION YIELD 
Photodegradation of Adsorbed Polycyclic Arenes, 34958 

EPOXIDES/CHEMICAL REACTIONS 
Polycyclic Hydrocarbon Metabolism and Binding in Skin, 35068 

EPOXIDES/MUTAGENESIS 
Metabolic Activation of the Polvcvclic Hvdrocarbons. 35075 . < 

EPOXIDES/SYNTHESIS 
Reactive Heterocyclics--Cancer and 

EPOXY COMPOUNDS 
See EPOXIDES 

EPSTEIN-BARR VIRUS 
See OArCOGE~\:IC VIRUSES 

ERYTHROBLASTS 
See BO.1'E MARROW CELLS 

ERYTHROCYTEWMEMBRANE TR 

Biomechanism, 

ANSPORT 
Petroleum Effects on Neural Systems in Marine Organisms. 

106298 
ERYTHROCYTES/PHYSIOLOGY 

Red Cell Membranc Toxicology. 10671 8 
ESCA METHOD 

See PHOTOEL ECTROA1 SPECTROSCOPY 
ESCHERICHIA COLI/BIOLOGICAL RECOVERY 

Cellular Recovery Mechanisms, DNA Repair, and Radiation 
Sensitization, 35031 

ESCHERICHIA COLI/DNA REPLICATION 
Nucleic Acid Structure, 1061 16 

ESCHERICHIA COLI/GENE RECOMBINATION 
Nuclcic Acid Structurc, 1061 16 

ESCHERICHIA COLI/MUTAGENESIS 
Coal Liquefaction: Comparative Mutagenesis. 106425 

ESKIMOS/LIFE STYLES 
Local Sociocultural Systems impacts: Bering Norton Sale 57. 

54100 
ESKIMOS/SOCIAL IMPACT 

Sociocultural Impacts: Lower Cook Inlet Sale 60. 54097 
ESTERASES 

See also CHOLIIYESTERASE 
ESTERASES/BIOCHEMICAL REACTION KINETICS 

Enzymatic Studies of Radiation Damage. 106132 
ESTERS 

See also PHOSI 
PHTHALIC 

ESTERS/BIOLOGICA 
Prostaglandins in Tumor Promotion, 34506 

ESTUARIES/HYDRODYNAMICS - -  - 

Development of Dynamic Two-Layer Model for Stratified 
Estuaries. 75003 

ESTUARIES/MATHEMATICAL MODELS 
Fate of Nuclides in Natural Water Systems, 106528 

ESTUARIES/RADIONUCLIDE MIGRATION 
Ocean Transport of Contaminants, 106640 

ESTUARIES/THERMAL POLLUTION 
Effect of Cyclic Temperature on Larvae of Marine Invertebrates 

106587 
ESTUARIES/WATER POLLUTION 

Novel Techniques for Concentration and Separation of Toxic 
Substances from Estuarine Waters, 77502 

Test and Evaluate Deployable Monitoring Packages, 74536 
ESTUARIES/WATER QUALITY 

Development of Dynamic Two-Layer Model for Stratified 
Estuaries, 75003 

ESTUARINE ECOSYSTEMS 
See AQUA TIC ECOSYSTEMS 

1.2-ETHANEDIOL 
See GLYCOLS 

ETHANOL 
See also ETHANOL FUELS 

GASOHOL 
ETHANOL/COMBUSTION PROPERTIES 

Special Foreign Currency Award (in Indian Currency) for 
Research on Combustion of Alcohol and Biogas, 130013 

Special Foreign Currency Award (Including Indian Currency and 
U.S. Dollars) for Development of Some Alternative Sources of 
Energy for Combustion Engines, 130014 

ETHANOL FUELS/FUEL SUBSTITUTION 
Characterization and Research Investigation of Methanol and 

Methyl Fuel, 110033 
ETHANOL FUELS/PERFORMANCE TESTING 

Characterization and Research Investigation of Methanol and - 
Methyl Fuel, 110033 

Methanol Fuel Modification for Highway Vehicle Use, 110027 
ETHINE 

See ACETYLENE 
ETHYLENE/PHOTOACOUSTIC SPECTROSCOPY 

Effect of Collisional Lifetime in Optoacoustic Detection of 
Pollutant Gases. 72576 

ETHYLENE GLYCOL 
See G L  YCOLS 

ETHYLMETHANE SULFONATE 
See EMS 

ETHYNE 
See ACETYLENE 

EUTROPHICATION 
Dissolved Organic Matter and Lake Metabolism, 106152 

EVAPORATION/MONITORING 
Direct Seeding of Commercial Forest Trees on Surface Mine 

Spoil, 42 
EVAPORATORS/CORROSION 

Use of Surfactant Additives of Inhibit Fouling, Scaling, and 
Corrosion While Reducing Energy and Capital Costs, 56063 

EVAPORATORS/FOULING 
Use of Surfactant Additives of Inhibit Fouling, Scaling, and 

Corrosion While Reducing Energy and Capital Costs, 56063 
EVAPORATORS/MAINTENANCE - 

US; i f  surfactant ~dd i t i ves  of ~nhibit Fouling, Scaling, and 
Corrosion While Reducing Energy and Capital Costs, 56063 

EVAPORATORS/SCALING 
Use of Surfactant Additives of Inhibit Fouling, Scaling, and 

Corrosion While Reducing Energy and Capital Costs, 56063 
EXHAUST GASES/AUTOMOTIVE FUELS 

Identification and Characterization of Emission from Mobile 
Sources, 73595 

EXHAUST GASES/BIOLOGICAL EFFECTS 
Effect of Diesel Exhallst on Kesistance to Microbial Infection, 

72045 
Exhaust Emissions from a Diesel Engine, 72562 
Inhalation Oncogenicity and Ocogenic Promotion Potential of 

Diesel Exhaust Using Strain A Mice. 72039 
Inhalation Incogenicity Test of Diesel Exhaust Using Hamsters. 

77n4n .-- .- 
Inhalation Hazards to Coal Miners (Cnal Dust and Diesel Engine 

Exhaust). 106477 
EXHAUST GASES/CARCINOGENESIS 

Diesel Exhaust/Coal Dust Animal Exposure Studies. 33018 
Inhalation Hazards to Coal Miners (Coal Dust and Diesel Engine 

Exhaust). 106477 
EXHAUST GASES/CHEMICAL ANALYSIS 

Diesel: Physical/Chemical Characteristics. 106287 
EXHAUST GASES/CHEMICAL COMPOSITION 

Characterization of Emissions from Prototype Motor Vehicles 
Designed for Low NOx Emissions. 73541 

Exhaust Emissions from a Diesel Engine. 72562 
' 

Study and Collect Particle Emissions from Turbocharged Rabbit 
Diesel. 73596 

EXHAUST GASES/CLASSIFICATION 
Characterization of Emissions from Advanced Automoti\,e Po\ver 

Plant. 73592 
Diesel Emissions Research. 73599 

EXHAUST GASES/ENVIRONMENTAL IMPACTS 
Modeling of Global Ionospheric Effects of SPS Rocket Exhaust. 

11901 1 
EXHAUST GASES/INHALATION 

Purdue Automotive Research. 60001 
EXHAUST GASES/MONITORING 

Study of Particulate Emissiol~s from Motor Vehicles: Report to 
Congress. 73608 

EXHAUST GASES/MUTAGENESIS 
Diesel Exhaust/Coal Dust Animal Exposure Studies. 32018 

EXHAUST GASES/PHYSICAL PROPERTIES 
Diesel: Physical/Chemical Characteristics. 106287 



EXHAUST GASES/QUALITATIVE CHEMICAL 

EXHAUST GASES/QUALITATIVE CHEMICAL ANALYSIS 
Sampling Analysis Techniques for Pollutants from Mobile 

Sources. 73582 
EXHAUST GASES/QUANTITATIVE CHEMICAL 

ANALYSIS 
Sampling Analysis Techniques for Pollutants from ~ o b i l e  

Sources, 73582 
EXHAUST GASES/SAMPLING 

Study and Collect Particle Emissions from Turbocharged Rabbit 
Diesel, 73596 

EXHAUST GASES/TOXICITY 
Effect of Diesel Exhaust and Diesel Exhaust Components on Rat 

Lung Determined by the Alveolar Protein Accumulation in the 
Lung, 72019 

Effects of Diesel Exhaust on Pulmonary Fibrosis, 72057 
Inhalation Hazards to Coal Miners (Coal Dust and Diesel Engine 

Exhaust), 106477 
Mutagenic Potential of Diesel Exhaust, 72056 

EXHAUST GASES/VELOCITY 
Construct Mobile Laser-Doppler Velocimeter System, 72549 

EXHAUST RECIRCULATION SYSTEMS/MONITORING 
Assessment of Engineering Control Monitoring Devices, 33024 

EXHIBITS/PUBLIC RELATIONS 
Modular Exhibits, 108001 

EXPLORATION 
See also GEOTHERMAL EXPLORATION 

EXPLORATION/BOREHOLES 
Corehole Spacing Models Defining Potential Toxic Rock Bodies 

in Coal, 71054 
EXPLOSIONS 

See also NUCLEAR EXPLOSIONS 
EXPLOSIONS/AEROSOLS 

Toxic Fumes from Explosives Tested in Underground Mines, 
5 1030 

FALLOUT 
(I-br radioacrivefollour only.) 

See also FALLOUT DEPOSITS 
Marine Geochemistry Research, 106627 

FALLOUT/AERIAL MONITORING 
Project Ashcan, 10667 1 

FALLOUT/RADIATION MONITORING 
Earth's Surface. Radioactivity and Other Studies of Radioactive 

Debris, 106659 
Radioactivity in Surface Air, 106660 
Radioactivity in the Biosphere, 106662 

FALLOUT/RADIONUCLIDE MIGRATION 
Fallout Rates and Mechanisms, 106452 
Plutonium, Cesium and Uranium Series Radionuclides in the 

Hudson River Estuary and Other Environments, 106541 
FALLOUT DEPOSITS/RADIOECOLOGICAL 

CONCENTRATION 
Mid-Pacific Marine Laboratory. 106563 

FALLOUT SHELTERWBLAST EFFECTS 
Emergency Technology, 10001 5 

FARADAY GENERATORS 
See MHD GENERATORS 

FARMS/ENERGY CONSERVATION 
Water and Energy ~onservation-using Center-Pivot Irrigation 

and Reduction Tillage Systems, 56027 
FARMS/IRRIGATION 

Efficiency Performance Criteria for Irrigation Systems, 56040 
Investigation of Factors Affecting Energy for Irrigation Pumping, 

46n7R ----- 
Minimizing Total Energy Requirements of Irrigation Water 

Management Systems, 56075 
FARMS/WASTE MANAGEMENT 

Proposal to Conduct a Feasibility Study of the Conversion of 
Animal Feedlot Wastes to Useful Energy, 43 

- 'FARMS/WATER SUPPLY 
Decision Framework for Evaluating Costs of Water Application 

in Production Agriculture, 56002 
FAST NEUTRONS/BIOLOGICAL RADIATION EFFECTS 

Effects of Fast Neutrons On Cultured Mammalian Cells, 35052 
FATTY ACIDS 

See CARBOX YLIC ACIDS 
FEED MATERIALS PLANTS/ENVIRONMENTAL IMPACTS 

Contamination of Ground and Surface Waters by Uranium Mining 
and Milling, 51067 

Environmental Assessments of Fuel Cycle Facilities, 160047 
Fuel Cycle Facility Technical Review. 160135 
Generic Environmental Impact Statement on Uranium Milling 

Operations, 160024 
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Licensing Pro ram Support--Environmental Review Support for 
the Office o f ~ u c l e a r  Material Safety and Safeguards, 160025 

Licensing Assistance/Tailings Management Program Technical 
Evaluation, 160141 

Radioecological Investigations of Uranium Mill Tailings Systems, 
106283 

Research Program--Uranium Mill Tailings, 160019 
FEED MATERIALS PLANTS/EVALUATION 

Union Carbide Uravan Mill Tailings Evaluation, 160144 
FEED MATERIALS PLANTS/MILL TAILINGS 

Assessment of Leachate Movement from Ponded Uranium Mill 
Tailings, 160125 

Characterization. Resuspension and Transport of Radioactive 
Particles from Energy Fuels Extraction and Processing Plants, 
160057 

Investigations  elated to the Migration of Raffinates from the 0 
Existing Cotter Tailings Impoundments, 160136 

FEED MATERIALS PLANTS/RADIATION MONITORING 
Characterization, Resuspension and Transport of Radioactive 

Particles from Energy Fuels Extraction and Processing Plants, 
160057 

FEED MATERIALS PLANTS/RADIOACTIVE EFFLUENTS 
Research Program--Uranium Mill Tailings, 160019 

FEED MATERIALS PLANTS/RADIOACTIVE WASTE 
DISPOSAL - .-. - -~ -- 
Assessment of Leachate Movement from Ponded Uranium Mill 

Tailings. 160125 
FEED MATERIALS PLANTS/RADIOACTIVE WASTE 

MANAGEMENT 
Field Test for Environmental Disposal of Mill Tailings in Surface 

Backfill, 51057 
FEED MATERIALS PLANTS/SAFETY 

Fuel Cycle Facility Technical Review, 160135 
FEED MATERIALS PLANTS/SITE SELECTION 

Cyprus Mines Cor~oration. Hansen Proiect Mill Tailings -. 
Evaluation, 1601'45 

Pioneer Uravan Mill Tailings Evaluation, 160142 
FERRATES 

See IRON OXIDES 
FERTILIZER INDUSTRY/ENERGY CONSERVATION 

New Fertilizer Process: Granulated Ammonia, 11001 1 
FERTILIZERS 

See olso SOIL CHEMISTR Y 
FERTILIZERS/ECONOMICS 

Beneficial Use of Sludge as a Fertilizer and Soil Conditioner on 
Agricultural Land, 71524 

FERTILIZERS/OPTIMIZATION 
Forest Tree Fertilization, 119 . 

FERTILIZERS/PRODUCTION 
New Fertilizer Process: Granulated Ammonia, 11001 1 
Processing Sludges from Lime/Limestone Wet Scrubbing 

Processes for Disposal or Recycle for EPA: Revegetation of 
SO2 Waste Disposal Ponds Task 5, 150024 

FERTILIZERS/WASTE PRODUCT UTILIZATION 
Equipment and Structures for On-Farm Production and 

Utilization from Agricultural Wastes and Residue, 144 
Resource Recovery from Livestock Wastes, 25 

FETUSES/ABORTION 
Fetal Wasteage and Chemical Exposure, 34056 

FETUSES/MALFORMATIONS 
Fetal Wasteage and Chemical Exposure, 34056 

FETUSES/MAXIMUM PERMISSIBLE DOSE 
Fetal and Juvenile Radiotoxicity, 106475 

FETUSES/PATHOLOGICAL CHANGES 
Effects of PCBs on Fetal and Neonatal Development, 34648 

FIBERGLASS/CARCINOGENESIS 
Insulating Materials: Long-Term Inhalation Effects, 33019 

FIBERGLASS/TOXICITY 
Insulation: Carcinogenic and Fibrogenic Materials. 106705 

FIBERS 
See also MINERAL WOOL 

FIBERS/INHALATION 
Industrial Hygiene siudy of Insulation Material Workers. 33003 

FIBERS/MONITORING 
Automated Personal Sample Fiber Counter, 33014 

FIBROBLASTS/GROWTH 
Dev.elopmental Neurobiology, 106084 

FIBROBLASTS/ONCOGENIC TRANSFORMATIONS 
' Effects of Radiation on Human Cells Cultured In Vitro. 35057 . 

Prostaglandins in Tumor Promotion, 34506 
FIBROBLASTS/RADIOSENSlTlVlTY 

Effects of Radiation on ~ u m a n  Cells cultured In Vitro. 35057 
FILM DOSEMETERS 

See PHOTOGRAPHIC FILM DOSEMETERS 
FILMS 

(Nor for PHOTOGRAPHIC FILMS or NUCLE.4R 
EMULSIONS.) 

FILMS/PHOTON COLLISIONS 
Physics of Solids and Macromolecules. 106235 
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FILTERS - - - - - - . - 
See also AIR FILTERS 

FILTERS/MONITORING 
Automated Personal Sample Fiber Counter. 33014 

FILTRATION/FEASIBILITY STUDIES 
Removal of Priority Pollutant by Filter Aid/Powdered Activated 

Carbon, 7 1029 
FINGERPRINTING (OIL SPILLS) 

See OIL SPILLS 
FIRE PREVENTION/DATA ACOUISITION SYSTEMS - 

Management Systems, 100027 
FIRE PREVENTION/MINING EQUIPMENT 

Analysis of Fire Safety Tests and Standards, 51007 
FlRE PREVENTION/STANDARDS 

Analysis of Fire Safety Tests and Standards, 51035 
FIREDAMP ~ - -  - 

See METHANE 
FIREPLACES/ENVIRONMENTAL IMPACTS 

Air Pollution Emission Inventory of Fireplaces, 23 
FIREWENVIRONMENTAL EFFECTS 

Brush Fire Project, 130018 
FIRES/FLOW MODELS 

Precalculation of the Effect of Fires on Mine Ventilation. 51006 
FISH CULTURE 

See AQUACULTURE 
FISH PASSAGE FACILITIES/EFFICIENCY 

Evaluation of Efficiency of Juvenile Bypass Systems, 20012 
FISHES -. 

See also SALIMOIV 
TROUT 

FISHES/ANIMAL GROWTH 
Effects of Oil on the Growth and Energy Utilization of Juvenile 

Pink Salmon, 13022 
FISHES/BEHAVIOR 

Development and Testing of Automatic Fish Tracking and 
Monitoring System for the Monticello Ecological Research 
Station, Monticello, 76531 

Mechanical lmpacts of Impingement, 106421 
Monitoring the Movements of Whales in and Adjacent to OCS 

Lease Areas, 54034 
FISHES/BIOASSAY 

Acute Fish Bioassay, 20010 
Integrating the Toxic Effects of Complex Effluents that Vary in 

Time, Concentration, and Components, 76514 
Rivulus marmoratus: an Investigation of Its Potential as a Cancer 

Research and Chemical Carcinogen Screening Organism, 77518 
FISHES/BIOLOGICAL EFFECTS 

Effect of Different pH. Dissolved Oxygen, and Suspended Solid 
Levels on Cough Frequency of Bluegill Sunfish and Brook 
Trout, 76525 

Effects Assessment: Chronic Toxicity (Fish), 77524 
FlSHES/BlULOGICAL STRESS 

Advanced Waste Heat Control: Development of Techniques to 
Determine Fishery Population lmpacts Associated with Power 
Plant Raw Water Usage, 150071 

Analysis and Modeling Lake Michigan Fish Population, 22 
FISHES/CHRONIC EXPOSURE 

~ a ~ i d  Tests to Predict chronic Toxicity to Marine Fish. 77525 
FISHEVENDANCERED SPECIES 

Collection and Interpretation Pertaining to the Migration, 
Distribution, Feeding Habits, Ecology, Habitats of the 
Endangered Bowhead. Gray, Pacific Right Whales in the 
Beaufbrt Sea, 54013 

FISHES/ENTRAINMENT 
Advanced Waste Heat Control for EPA, 150016 
Assessment of Entrainment and Impingement of Yellow Perch, 

76509 
Ichthyoplankton Losses in Western Lake Erie in 1975--1977, 

7651n 
FISHES/ENVIRONMENTAL EFFECTS 

Gulf of Mexico OCS Area Study of Effects of OCS Oil and Gas 
Activities on Reef Fish Populations, 54012 

FISHES/FOOD CHAINS 
Detection of Carcinogenicity of Oils in Sea Water: Use of Hybrid 

Fish and Food Chains, 77519 
FISHES/GENETIC VARIABILITY ~- - 

Susceptibility of Genetically Defined Stock of Fish to Chemical 
Carcinogens. 775 17 

FISHES/HABITAT 
South Atlantic OCS Area Living Marine Resources Study, 54084 

FISHES/IMPINGEMENT 
Assessment of Entrainment and Impingement of Yellow Perch, 

76509 
Ichthyoplankton Losses in Western Lake Erie in 1975--1977. 

76510 
Threadfin Shad Impingement: Population Response. 160020 

FISHES/METABOLISM 
Develop and Evaluate Aquatic Toxicological Methods to 

Improve Predation Capability and Estimate Acceptable 
Concentrations of Toxic Substances, 76521 

Development of a Carcinogen Assay System Utilizing Estuarine 
Fishes, 77560 

Effects of Suspended Fine Particles (Red c lay)  on the Availability 
and Toxicity of Metals and Synthetic Organic Chemicals to 
Fathead Minnows, 76522 

Identification of Residue-Forming Hazardous Organic Chemicals 
in F ~ s h  from U S  Waters, 76500 

Metabolism of Environmental Contaminants by Fish, 34628 
FISWES/MONITORING 

Application of Fisheries Management Techniques for Assessing 
Impacts, 160102 

FISHES/MORTALITY 
Continuous Montoring of Total Dissolved Gas Pressure, 70505 
lchthyoplankton Losses in Western Lake Erie in 1975--1977, 

76510 
FISHEGMUTAGEN SCREENING 

Relative Toxicity of Selected Industrial Effluents as Determined 
by a Sublethal Fish Test and a Daphnia Acute Lethal Test, 
76501 

FISHES/PHYSIOLOGY 
Carcinogenic Effects of Petroleum Hydrocarbons on Selected 

Marine and Estuarine Organisms, 34458 
Development and Testing of Automatic Fish Tracking and 

Monitoring System for the Monticello Ecological Research 
Station, Monticello, 76531 

Ecology of Fishes of Lake Michigan and Its Tributaries in 
Relation to Electric Power Plants, 45 

Oxidation and Conduction of Carcinogenic Hydrocarbons in 
Marine Animals, 77556 

Physiological Stress of Acidification on Fishes and Its 
Manifestations, 106277 

Survey and Evaluation of Fish Protective Facilities at Water 
Withdrawals in the Columbia Basin, 116005 

FISHES/POPULATION DYNAMICS 
Development of Toxicity Tests with the Early Life Stages of Fish, 

76577 . w e - .  

Ecological Study of the Terminos Lagoon (Campeche, Mexico) 
with Special Reference to Fishery Resources and the Potential 
Impact of Man, 130063 

Effects of Temperature on G r o k h  and Survival of the White 
Sucker. 76530 

Endangered Shortnose Sturgeons of the Hudson River: Their Life 
History and Vulnerability to the Activities of Man, I20002 

lmpacts on Hudson River White Perch, 160001 
FISHES/PRODUCTION 

Utilization of Waste Heat in Aquaculture, 130036 
FISHES/REPRODUCTION 

Basic Research on Early Life Stages of Estuartne Fishes, 77536 
Continuation of Anadromous Fish Production Facility Studies, 

1 l6WY 
Effects of Lowered pH (Acid Rain) on Gametogenesis of Certain 

Freshwater Fishes Indigenous to the BWCA, 76533 
FISHES/RESPIRATION 

Evaluation of the Use of Respiratory Movements of Fish for 
Monitoring Drinking Water Quality, 72054 

FISHES/SENSITIVITY 
Ammonia Toxicity to Fishes. 76546 

FISHES/SPECIES DIVERSITY 
Zoogeography and Ecology of Fishes in Pennsylvania, 106 

FISHES/SURVIVAL CURVES 
Fish Eggs and La'val Fish, 106001 

FISHES/TEMPERATURE EFFECTS 
Determine the Distribution and Habitat Requirements of Aquatic 

Endangered Species in High Potential Energy Development 
Areas. 52023 ~ ... - ~ - -  

Thermoregulation of Fish and Turtles in Thermally Stressed 
Habitats, 106538 

FISHES/TOLERANCE 
Organic Chemical Toxicity to Embryo/Larval Fish at Lowered 

Dissolved Oxygen Concentrations. 76534 
Toxicity of ~ e v & i l  Chlorinated Benzenes to the Fathead Minno\v. 

76535 
FISHING INDUSTHY 

South Atlantic OCS Area Living Marine Resources Study. 54084 
FISHING INDUSTRY/ECONOMIC IMPACT 

Commercial Fishing Industries Impacts: Bering Norton Sale 57. 
5411)7 - 

OCS Space Use Conflicts. 54004 
FlSHlNG INDUSTRY/MANAGEMENT 

Evaluation of the Contribution of Chinook Salmon Reared at 
Columbia River Hatcheries to the Pacific Salmon Fisheries. 
1 16008 

Genetic Identification Study. 116007 
Investigating Effects of Power Peaking on Fall Chinook Egg 

Incubation and Hatching Study. 116004 
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Study of Wild Spring Chinook in the John Day and Deschutes 
Rivers, 11601 1 

FISSION PRODUCT RELEASE 
Fission Product Release, 160099 
Separate Effects Tests for TRAP Code Development, 160123 
Source Term Measurements, 160016 

FISSION PRODUCTS/AERIAL MONITORING 
Radioactivity in Stratospheric Air, 106661 

FISSION PRODUCTS/CARCINOGENESIS 
Some Long-Term Consequences of Hypothetical Major Releases 

of Radioactivity to the Atmosphere from Three Mile Island, 
170000 

FISSION PRODUCTS/MUTAGENESIS 
Some Long-Term Consequences of Hypothetical Major Releases 

of Radioactivity to the Atmosphere from Three Mile Island, 
170000 

. . - - . - - - - 
Jvaluation of Pollutants from Flash-Hydro Gasifier, 100053 

FLASKS 
Srr CASKS 

FLORIDA/AIR QUALITY 
Oxidant Monitoring Network Design in Tampa/St. Petersburg, 

74570 
FLORIDA/COASTAL WATERS 

Pilot Study of the Seasonal Distribution and Abundance of Marine 
Birds, Mammals, and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico, 54010 

FLORIDA/WATER QUALITY 
Enivronmentally Acceptable Design of ~ u l t i ~ o r t  Diffuser-Pipes 

Discharging Industrial and Thermal Wastes into.Florida's 
Waters,j6669 

Water Oualitv and Eutrophication Studies in  Santa Rosa Sound in 
the p;oxim-ity of ~scambia and Santa Rosa Counties, Florida, 
77500 

FLORIDA/WIND 
Deterministic Wind Field Submodel for Use in Phoenix, AZ, and 

Application of Sea Breeze Wind Field Model to Tampa and St. 
Petersburg, FL, 74563 

FLOWMETERS 
Advanced Two-Phase Flow Instrumentation, 160048 
PWR 3-D Program: Advanced Instrumentation for Reflood 

Studies Program, 160050 
FLOWMETERS/DESIGN 

Fluidic Flow Meter for Measuring Flow in Three Dimensions in 
Stationary Source Dust Effluents, 73581 

FLUE GASKHEMICAL PROPERTIES 
Physical Characteristics of Effluents, 106635 

FLUE CASKLEANING 
ECT for Electric Power Reduction from Coal, 100051 

FLUE GAS/DENITRIFICATION 
Economic Study of NOx Removal Processes, 150038 
Environmental Assessment of Stationary Source NOx Control ' 

Technologies, 73007 
Recovery of Nitrogenous Byproducts from Flue Gas, 150029 
Removal of NOx.and SO2 from Flue Gas Through Electron 

' Beam Irradiation, 100100 
FLUE GAS/DESULFURIZATION 

Absorption Steam Stripping Pilot Plant (Advanced Regenerable 
Systems): I-MW Colbert Plant, 150105 

Comparative Economics of Advanced Processes, 150095 
Economic Comparison of the DOWA and Thoroughbred 121 

SO2 Removal Processes, 15003 1 
Evaluation of the DOWA SO2 Scrubbing System, 150032 
Flue Gas Desulfurization During Combustion of Coal/Oil/Water 

Emulsions, 73014 
Removal of NOx and SO2 from Flue Gas Through Electron 

Beam Irradiation, 100100 
TVA/EPRI Cocurrent Scrubber at Shawnee: Operation, 150039 

FLUE CAWHEALTH HAZARDS 
Physical Characteristics of Effluents, 106635 

FLUE GAS/HEAT RECOVERY 
Mass and Energy Transfer in Chemical Reactions, 130016 

FLUE GAS/PHYSICAL PROPERTIES - - 
Physical characteristics of Effluents, 106635 

FLUE GAS/SAMPLING 
Optimize Filters and Stack Probe for Source Sampling, 106747 . - 

FLUE GAS/SULFURIC ACID 
Design and Development of a Field Prototype Monitor for 

Sulfuric Acid Vapor in Stationary Sources, 73583 
FLUE GAS/TOXICITY 

FBC: Chronic Respiratory Disease from Inhaled Effluents, 106506 
FBC: Kinetics of Lung Cells in Response to Inhaled Effluents, 

106504 
FLUIDIC DEVICES 

Fluidic Sensor for Hydrocarbon and Hydrogen Sulfide Gas, 53C26 

FLUIDIZED-BED COMBUSTION/COMBUSTION PRODUCTS 
Coal Gas/Combustion Effluent Assays, 106723 

FLUIDIZED-BED COMBUSTION/ENVIRONMENTAL 
IMPACTS 
Emissions Assessment from Refuse-Derived Fuel Combustion 

(Battelle), 71099 
FLUIDIZED-BED COMBUSTION/HEALTH HAZARDS 

FBC: Chronic Respiratory Disease from Inhaled Effluents, 106506 
FBC: Influence of Inhaled Effluents on Pulmonary Defense 

Mechanisms, 106505 
FBC: Kinetics of Lung Cells in Response to Inhaled Effluents, 

106504 
Fluidized Bed Combustor (FBC): Biological Characterization of 

Field Collected Effluents, 106502 
Health Effects of Coal Particulates, 106591 
Toxicological Coal Assessment, 1067 12 

FLUIDIZED-BED COMBUSTION/TECHNOLOGY 
ASSESSMENT 
Advanced Combustion ~ e c h n o l o ~ ~ ,  General, 150026 

FLUIDIZED-BED COMBUSTION/WASTE PRODUCT 
UTILIZATION 
Fluidized Bed Waste Utilization Project, 150027 

FLUIDIZED-BED COMBUSTORS 
Rotating Fluidized Bed Combustor, 119060 

FLUIDIZED-BED COMBUSTORS/AIR POLLUTION 
Miniplant Studies in Support of the Fluidized-Bed Combustion 

Program, 73001 
FLUIDIZED-BED COMBUSTORS/AIR POLLUTION 

CONTROL 
Boiler Stoker Field Test Program, 85000 

FLUIDIZED-BED COMBUSTORS/FEASIBILITY STUDIES 
' Fluidized Bed Combustion of Refuse-Derived Fuel and Sewage 

Sludge, Duluth, Minnesota, 71085 
FLUIDIZED-BED COMBUSTORS/HEALTH HAZARDS 

Fluidized Bed Combustor (FBC): Early Damge Indicators for 
lnhaled Effluents, 106503 

FLUIDIZED-BED COMBUSTORS/PILOT PLANTS 
Boiler Stoker Field Test Program, 85000 

FLUIDIZED-BED COMBUSTORS/WASTE MANAGEMENT 
Boiler Stoker Field Test Program, 85000 

FLUORESCEIN/BIOCHEMICAL REACTION KINETICS 
Environmental Damage in Human Lymphocytes, 106331 

FLUORIDES/BIOLOGICAL EFFECTS 
Investigation of the Bioenvironmental Impact of Fossil Fuel-Fired 

Plants in the Fort Union Basin, 76025 
Study of Dental Effects in a Population Exposed to HZ0 Fluoride 

Levels in Critical Zone, 72012 
FLUORIDES/CHEMISTRY 

Inorganic Chemistry, 119039 
FLUORINATED ALIPHATIC HYDROCARBONS/CHEMICAL 

REACTION KINETICS 
Research in Chemical Kinetics, 119055 

FLUORINATED ALIPHATIC HYDROCARBONS/ 
MONITORING 
Radioactivity in Stratospheric Air, 106661 

FLUORINE/ABSORPTION SPECTROSCOPY 
Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

Samples, 7 1061 
FLUORINE/ACTIVATION ANALYSIS 

Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

Inorganic Chemistry, 119039 
FLUORINE/X-RAY FLUORESCENCE ANALYSIS 

Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 
Samples, 7 1061 

FLUORINE COMPOUNDS/CHEMISTRY 
Inorganic Chemistry, 119039 

FLY ASH/AIR POLLUTION CONTROL 
Electrostatically Charged Fog for Control of Dust from Open 

- - - . - - -, . - - - . 
Particulate Technology, 150007 

FLY ASH/BIOLOGICAL EFFECTS 
Dynamics of Trace Elements. 106240 
~ c o l o ~ y  of Desert Arthropods, 106614 
Investigation of Effects of Prolonged Inhalation of Nickel- 

Enriched Fly Ash in Syrian Golden Hamsters. 72016 
Modeling Cellular Effects of Coal Pollutants, 106214 

FLY ASHKHEMICAL COMPOSITION 
Fly Ash Characterization and Disposal for EPA: Characterization 

of Cool and Ash Task. 1501 14 
FLY ASH/LEACHING 

Solubility of Selected Major and Minor Elements from Coal. Gob. 
and Fly Ash Accumulations. 56018 

FLY ASH/MONITORING 
Hydrochemical and Geophysical Investigation of Effects of Fly 

Ash Disposal on Groundwater. 56057 
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FLY ASH/RUNOFF . -~ - - -  

Solubility of Selected Major and Minor Elements from Coal, Gob, 
and Fly Ash Accumulations, 56018 

FLY ASH/SEDIMENTATION 
Characterization of Effluents from Coal-Fircd Utilitv Boilcrs for 

EPA: Effects of pH Adjustment and Suspended ~ b l i d s  Removal 
on Trace Metals in Power Plant Ash Pond, 1501 10 

FLY ASHYTOXICITY 
Comparative Assessment of Fly Ash from Western Versus 

Eastern Coals, 72022 
FBC: Chronic Respiratory Discasc from Inhaled Effluents, 106506 
FBC: Kinetics of Lung Cells in Response to Inhaled Effluents, 

lnh5M . ----. 
Fluidized Bed Combustor (FBC): Early Damge Indicators for 

Inhaled Effluents, 106503 
FLY ASH/USES. 

Evaluation of the use of Granulated Blast Furnace Slag and Fly 
Ash in Blended Cement, ll0006 

FLY ASH/WASTE DISPOSAL I 

Evaluation of the use of Granulated Blast Furnace Slag and Fly 
Ash in Blended Cement, 110006 

Hydrochemical and Geophysical Investigation of Effects of Fly 
Ash Disposal on Groundwater, 56057 

FLY ASH/WASTE MANAGEMENT 
Fly Ash Characterization and Disposal for EPA, 150012 
Fly Ash Characterization and Disposal for EPA: Fly Ash 

Handling Systems Task, 1501 15 
Fly Ash Characterization and Disposal for EPA: Disposal and 

Utilization of Fly Ash Task, 1501 16 
FLY ASH/WASTE PRODUCT UTILIZATION 

Fundamental Concepts for Resource Recovery, 119052 
FOOD 

See also ANIMAL FEEDS 
MILK 
VEGETABLES 

FOOD/CHEMICAL ANALYSIS 
Radiochemical Development Studies, 106663 . 

FOOD/CONTAMINATION 
Marshall Island Radioecology, 106391 . 
Protective Action Guides for Accidental Radioactive 

Contamination of Human Food and Animal Feeds. 37200 
FOOD/WHOLESOMENESS 

Air Pollution Effects on Food Quality, 106547 
FOOD CHAINS/CONTAMINATION 

Plutonium Behavior in the Miami River Watershed, 106346 
FOOD CHAINWMATHEMATICAL MODELS 

Pharmacokinetic Modeling and Methodology Development, 
34054 

FOOD CHAINS/MINERAL CYCLING 
Nutrient and Radionuclide Cycling, 106615 

FOOD CHAINS/RADIONUCLIDE MIGRATION 
Actinides in the Environment, 106419 
Biogeochemical Studies of Technetium in Marine and Estuarine 

Ecosystems, 106280 
Cycling of Long-Lived Radionuclides, 106643 
Environmental Behavior of TE-99 and 1-129, 106458 
Fusion Tech: Aquatic Environmental Cycling; Effects of 

Activation Product Nuclides, 106415 
Nutrient and Radionuclide Cycling, 106615 

FOOD INDUSTRY 
See also DAIRY INDUSTR Y 

FOOD INDUSTRY/SOLAR PROCESS HEAT 
Utilization of Solar Energy in Food Processing, 131 

FOOD INDUSTRY/WASTE MANAGEMENT 
Biucoriversiu~~ of Distillery and Winery Waste, 10 

FOOD PROCESSING/SOLAR PROCESS HEAT 
Utilization of Solar Energy in Food Processing, 131 

FORESTRY/ENVIRONMENTAL EFFECTS 
Cooperative Forest Management Research, 106656 

FORESTRY/RESEARCH PROGRAMS 
Forest Management, 106638 
Forest Management, 106639 

FORESTS/BIOGEOCHEMISTRY 
Transport. Fate and Effects of Energy Technology Effluents. 

106416 
FORESTS/BIOLOGICAL MODELS 

Influence of Sulfur Dioxide on Forest Ecosysiems of the 
Northeastern United States. I 1  1 

National Forest Ozone Study, 72500 
FORESTS/BIOLOGICAL RECOVERY 

Response of a Forest Ecotone to Ionizing Radiation, 106534 
FORESTS/ECOLOGY ~ - -  

~ u c c e s s i o n i l ~ e ~ e ~ b ~ m e n t  from Grasses to Forests on 
Revegetated Strip-Mined Land in West Virginia, 133 

FORESTS/INFORMATION SYSTEMS 
Eastern Deciduous Forest Biome, 106223 

FORESTVMANAGEMENT 
Cooperative Forest Management Research. 106656 

FORESTS/METEOROLOGY 
Determination of the Exchange Processes Between Forests and 

the Atmosphere with Emphasis on Microscale Pressure 
Fluctuation Measurements, 73508 

FORESTS/REVECETATION 
Response of a Forest Ecotone to Ionizing Radiation, 106534 

FORMALDEHYDE/BIOLOGICAL EFFECTS 
Inhalation Carcinogenesis By Formaldehyde and HCL, 34671 

FORMALDEHYDE/MEASURING METHODS 
Atmospheric Measurements of Formaldehyde and Hydrogen 

Peroxide, 72536 
FORMALDEHYDE/MONITORING 

Measurement of Halogenated Pollutants and Other Trace Gases in 
the Troposphere by Long-Path In-Situ Infrared Absorption 
Spectroscopy, 72538 

FORMATION WATER 
See INTERSTITIAL WA TER 

FORMIC ACID/MONITORING 
Measurement of Halogenated Pollutants and Other Trace Gases in 

the Troposphere by Long-Path In-Situ Infrared Absorption 
Spectroscopy, 72538 

FOSSIL FUELS . See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 

Fossil Energy Technical Support, 104035 
Fossil Energy Technical Support, 104036 

FOSSIL FLIELS/COMBUSTION PRODUCTS 
Determination of Mutagenic Carbolines Formed on Pyrolysis of 

Fossil Fuels and a Study of Their Biological Effects, 106368 
Development of Screening Method to Determine Potential 

Mutagenic and Carcinogenic Properties, 106689 
Health Effects of Fossil Fuels Utilization, 34903 

FOSSIL FUELS/ENVIRONMENTAL IMPACTS 
Environmental Integration, 113016 

FOSSIL FUELS/HEALTH HAZARDS 
Environmental Integration, 113016 
Pollutant Responses in Marine Animals, 130012 

FOSSIL FUELS/MASS SPECTROSCOPY 
Quantification of Fossil Fuels Mass Spectrometry, 11002 

FOSSIL FUELS/MUTAGENS 

See also ELEC; 
W I D 0  WS ( 

FOSSIL-FUEL POWEF 
Atmospheric Transport and Transformation from Coal-Fired 

Plants, 73555 
Study of Secondary Formation Products in a Power Plant 

Scrubber Plume. 73597 
FOSSIL-FUEL POWER PLANTS/AEROSOLS 

Heterogeneous Chemistry of Importance in Decisions Concerning 
Environmental Impact of Energy Product. 106731 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Assessment and Emission Characterization of Major Fossil Fuel 

Power Plants in the Ohio River Valley. 73601 
Evaluate the Beneficial Effects of SO2 and Other Pollutants 

Emitted from Steam Plants on Crops and Forest Species. 
Particularly Soybeans and Pines (Task 4). 15004 

Field and Filtered/Unfiltered Exposure Chamber Studies of 
Effects of Coal-Fired Power Plant Emissions on Crop and 
Forest Species of Economic l~nportance in the Southeastern 
United States (Task 1). 150001 

Heterogeneous dhemisiry of Importance in Decisions Concerning 
Environmental Impact of Energy Product. 106731 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CnNTRnl - - . . - - - - - 
Economic Study of NOx Removal Processes. 150038 
NOx ~echno lo iv .  150006 
SOX ~echnology,  150014 
Utilization of Nahcolite in a Dry SO2--NOx Absorber System. 

1 13020 
FOSSIL-FUEL POWER PLANTS/BIOLOGICAL EFFECTS 

Assessment of Terrestrial Impacts Associated with Power 
Operations. 150042 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 
Environmental Effects of Solid Wastes as Supplemental Fuel. 

106508 
FOSSIL-FUEL POWER PLANTS/BOILERS 

Cycling of Steam Power Plants O\vith Drum Boilers. 150077 
FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Atmospheric Transport and Dispersion of Pollutants a~id  Related 
Meteorological Studies. 13006 



FOSSIL-FUEL POWER PLANTS/CO-GENERATION - 
Characterization of Gaseous Molecular Pollutants, 106557 
Development of a Protocol to Assess the Effects of Western Coal 

Conversion Activities in a Terrestrial Ecosystem: Colstrip, 
76026 

Nutrient and Radionuclide Cycling, 106615 
Remote Sensing of SO2 Effects on Vegetation, 150005 
Trace Element and Radionuclide Study, 150009 

FOSSIL-FUEL POWER PLANTS/CO-GENERATION 
Environmental, Economic, and Conservation Aspects of 

Cogeneration, 7 1096 
FOSSIL-FUEL POWER PLANTS/COMBUSTION 

Combustion Particulates: Toxicity and Carcinogenicity, 106623 
FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Chlorinated Once-Through Condenser Cooling Water 
Study Task, 150108 

FOSSIL-FUEL POWER PLANTS/COOLING TOWERS 
Studies of the Environmental Impact of Evaporative Cooling 

Tower Plumes, 106539 
FOSSIL-FUEL POWER PLANTS/DECHLORINATION 

Study of Methods, Controls, and Costs Associated with 
Dechlorination. 150087 

FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 
PRECIPITATORS - - - - - -  - - - - - 
TVA/EPRI/APS Ionizer Project. 150036 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Develop and Apply Biological Monitoring Methods, 74566 
Incremental Funding Study of the Impact of Primary Sulfate 

Emission Sources, 7251 8 
Investigation of the Bioenvironmental Impact of Fossil Fuel-Fired 

Plants in the Fort Union Basin, 76025 
Regional Atmospheric Transport of Coal-Fired Power Plant 

Emissions, 150000 
Remote Sensing of SO2 Effects on Vegetation, 150005 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Additional Effort on LlDAR and SODAR Support for State, 

73564 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA: Effects of Coal-Ash Leachate on Ground Water Quality 
Tack 150107 - - -. . , . - - . - . 

Coal Fired Steam Plants: Human and Environmental Exposure to 
Air and Water Pollutants, 7654: 

Development of a Protocol to Assess the Effects of Western Coal 
Conversion Activities in a Terrestrial Ecosystem: Colstrip, 
76024 

Effects of Controlled Sulfur Dioxide Fumigation on Primary 
Producer and Invertebrate Consumers in a Mixed Prairie 
Ecosystem, 7602 1 

Emissions Assessment from Refuse-Derived Fuel Combustion. 
71101 . 

Environmental Assessment of Stationary Source NOx Control 
Technologies, 73007 

Fish and Wildlife Impact of Energy Development in  the Four 
Corners, 5201 8 

Isolation and Identification of Water-Borne Pollutants Associated 
with the Power Industry (Steam-Electric Power Generation), 
150023 

Kinetics and Mechanisms of Nitrate Formation in Photochemical 
Smog, 73609 

Methodology Development for Siting Power Plants, 76027 
Monitoring Plant Community Changes Due to Fossil Fuel Power 

Plants in Eastern Montana, 76023 
National Environmental Assessments, 104012 
Policy Studies 2227, 104052 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Chemical Reaction Kinetics of Combustion Products, 106483 
Economic Study of NOx Removal Processes, 150038 
ECT for Electric Power Reduction from Coal, 100051 
Energy Related Remote and In-Situ Instrument Development, 

140004 
Evaluation of the DOWA SO2 Scrubbing System, 150032 
In-Stack Measurements of Sulfate, 73500 

FOSSIL-FUEL POWER PLANTS/FLY ASH 
Fly Ash Characterization and Disposal for EPA, 150012 
Particulate Technology, 150007 

FOSSIL-FUEL POWER PLANTS/GASEOUS WASTES 
Atmospheric Transport and Transformation of Emissions from 

Coal-Fired Power Plants: Atmospheric Interaction in Scrubber 
Plumes, 73543 

ldentification and Measurement of Inorganic Compound 
Emissions, 73549 

Identification and Measurement of High Molecular Weight 
Organic COmpounds in Emissions from Power Plants and Oil 
Refineries, 73551 

Sulfate Formation in  Oil Fired Power Plant Plumes, 106710 

130s FlNR Vol. 00, No. 0 

FOSSIL-FUEL POWER PLANTWHEALTH HAZARDS 
Coal Fired Steam Plants: Human and Environmental Exposure to 

Air and Water Pollutants, ,76541 
Energy-Related Pollutants in the Biosphere, 106666 
Technological Uncertainty in Policy Analysis: Techniques for 

Eminating Health Impacts from Coal-Fired Power Plants, 
130046 

FOSSIL-FUEL POWER PLANTS/LIME-LIMESTONE WET 
SCRUBBING PROCESSES 
TVA/EPRI Cocurrent Scrubber at Shawnee: Operation, 150039 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 

Project, 150047 
Widows Creek Unit 8--Limestone Wet Scrubber, 150613 

FOSSIL-FUEL POWER PLANTS/LIQUID WASTES 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA, 150025 
FOSSIL-FUEL POWER PLANTS/OFF-GAS SYSTEMS 

Utilization of Nahcolite in a Dry S02--NOx Absorber System, 
I I lnln . ----- 

FOSSIL-FUEL POWER PLANTVOFFSHORE SITES 
Coastal and Offshore Siting, 106344 

FOSSIL-FUEL POWER PLANTWPARTICLE SIZE 
Characterization of Effluents from Caol-Fired Utility Boilers for 

EPA--Assessment of Gaseous Emissions from Different Boilers 
Task, 150015 

FOSSIL-FUEL POWER PLANTWPERFORMANCE 
Characterization of TVA Coal Supplies, 150079 

FOSSIL-FUEL POWER PLANTWPERSONNEL 
Mortality and IH Study of Workers in Coal-Fired Power Plants 

(TVA), 33016 
FOSSIL-FUEL POWER PLANTWPLUMES 

Sulfur Budget in Power Plant Plumes: Processing, Management, 
and Analysis, 73553 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
Assessment of Methods for Priority Pollutant Removal, 150068 
Economic Comparison of Membrane Technology to Other 

Treatment Technologies, 150062 
Filtration Technology. 150082 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Emissions - Advanced Combustion, 106385 
Recovery of Nitrogenous Byproducts from Flue Gas, 150029 

FOSSIL-FUEL POWER PLANTS/RADIOACTIVE 
EFFLUENTS 
Documentation of Natural Activity Levels in the Biosphere, 

106667 
Energy-Related Radiological Pollutant Monitoring and 

Techniques Development, 74509 * 
Trace Element and Radionuclide Study, 150009 

FOSSIL-FUEL POWER PLANTS/SCRUBBERS 
Advanced Regenerable Scrubbing Systems: 1 Mw Colbert Plant, 

150041 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

Analysis of Critical Issues in the Siting of Coal-Fired Generating 
Facilities, 104007 

Methodology Development for Siting Power Plants, 75027 
FOSSIL-FUEL POWER PLANTS/START-UP 

Coal--Oil Mixture for Boiler Ignition, 150056 
FOSSIL-FUEL POWER PLANTS/WASTE MANAGEMENT 

Fly Ash Characterization and Disposal for EPA: Disposal and 
Utilization of Fly Ash Task, 1501 16 

Sludge Disposal from Sulfur Dioxide and Particulate Removal 
Processes, 150066 

FOSSIL-FUEL POWER PLANTS/WASTE PRODUCT 
UTILIZATION 
Costs for Treatment of Ash Pond Water for Reuse, 150067 
Technology for Scrubber Liquor Effluent Reuse, 150061 

FOSSIL-FUEL POWER PLANTS/WASTE WATER 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA: Design of Monitoring Program for Ash Pond Effluents 
Task, 150109 

Characterization of Effluents from Coal-Fired Utility Boiler for 
EPA: Characterization of Coal Pile Drainage Task. 1501 1 I 

FOULING 
See also BIOLOGICAL FOULING 

FOULING/INHIBITION 
Use of Surfactant Additives of Inhibit Fouling, Scaling, and 

Corrosion While Reducing Energy and Capital Costs. 56063 
FOUNDATIONS/DESIGN 

Offshore Pile Design Assessment, 53034 
FOUNDATIONS/PERFORMANCE 

Offshore Pile Design Assessment. 53034 
' 

FOUNDATIONS/STRESS ANALYSIS 
Offshore Pile Design Assessment. 53034 

FOUNDRIES/AERIAI. MONITORING 
Sources. Transformation. and Chemical Nature of Atmospheric 

Pollutants. 130067 
FOUNDRIEVENERGY CONSERVATION 

Cupola Furnace Modification. I 10000 
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FOUNDRIES/GASEOUS WASTES 
Sources, Transformation, and Chemical Nature of Atmospheric 

Pollutants, 130067 
FOWL 

See also CHICKENS 
FOWL/ECOLOGY 
, Reclaimed Surfacc Mines as Possible Broad Range 

Turkey in Pennsylvania; 134 
FREE RADICALS 

See RADICALS 
FREEZING/BIOLOGICAL EFFECTS 

Theoretical and Applicd Cryobiology, 106023 
FRESH WATER/RADIONUCLIDE MIGRATION 

Wild 

Systems Analysis of Shallow Land Burial, 160160 
FRESH WATER ECOSYSTEMS 

See AQUA TIC ECOSYSTEMS 
FUEL ADDITIVES/ACTIVATION ANALYSIS 

Neutron Activation Analysis of Fuel and Fuel Additives Samples, 
72510 

~ e u r r o "  Activation Analysis of Fuel and Fuel Additive Samples, 
72513 

FUELADDITIVES/CHEMICAL ANALYSIS 
Fuel and Fuel Additive Analysis f ~ r  Lead, Phosphorus, and 

Manganese, 72583 
Matrix Evaluation and Control Analysis of Fuel and Fuel 

Additive Samples, 7251 1 
FUEL CELLS/ELECTRODES 

Energy Related Materials Research, 
FUEL COOLING INSTALLATIONS 

See SPENT FUEL STOR.4GE 
FUEL CYCLE 

See also FUEL MANAGEMENT 
THORIUM CYCLE 

FUEL CYCLEIENVIRONMENTAI 
Environmental Assessments of Nonproliferation Alternatives. 

114016 
Updating the Environmental Survey of the Uranium Fuel Cycle, 

160041 
FUEL CYCLE/RISK ASSESSMENT 

Updating the Environmental Survey of the Uranium Fuel Cycle, 
1 6004 1 

FUEL ECONOMY/EDUCATION 
Driver Awareness Training, 110036 

. Mileage Guide, 110037 
Voluntary Truck and Bus Fuel Economy Improvement Program, 

110035 
FUEL ELEMENT FAILURE/DATA COMPILATION 

Fuel Behavior Verification, 160007 
FUEL ELEMENTS 

See also FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 

FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Fission Product Release from LWR Fuel, 160006 

FUEL ELEMENTWMATHEMATICAL MODELS 
Fuel Behavior Model Development, 160008 

FUEL ELEMENTS/PERFORMANCE TESTING 
Fuel Behavior Verification, 160007 

FUEL ELEMENTVTRANSPORT 
Standardized Analysis of Fuel Shipping Containers, 160161 

FUEL FABRICATION PLANTS/DECOMMISSIONING 
Safety and Costs for Decommissioning Nuclear Fuel Cycle 

Facilities. 160170 
FUEL FABRICATION PLANTS/ENVIRONMENTAL 

IMPACTS . . . . - - - - 
Environmental Assessments of Fuel Cycle ~acilities, .I60047 
Licensing Program Support--Environmental Assistance for the 

Office of Nuclear Materials Safety and Safeguards. 160023 
FUEL FABRICATION PLANTS/RADIOACTIVE 

EFFLUENTS 
Energy-Related Radiological Pollutant Monitoring and 

Techniques Development. 74509 
FUEL FABRICATION PLANTWSAFETY ENGINEERING 

Analysis of the Effects of Natural Phenomena upon Existing 
Plutonium Fabrication Facilities. 160021 

FUEL FABRICATION PLANTS/SEISMIC EFFECTS 
Analysis of the Effects of Natural Phenomena upon Existing , 

Plutonium Fabrication Facilities. 160021 
Structural Case Reviews for Fuel Reprocessing and Fuel 

Fabrication Fecilities, 160109 
FUEL GAS 

See olso LOW BTU GAS 
PRODUCER GAS 

FUEL GAVCHEMICAL ANALYSIS 
In-Situ Gasification of Eastern Coal. 71092 

FUEL GAS/COMBUSTION 
ECT for Electric Power Reduction from Coal. 100051 
Nitric Oxide from Flames: The Role of Manganese and Sulfur 

Compounds, 130039 
0 

FUEL GAS/PURIFICATION 
Improved Water Management of Coal Conversion Processes, 

100077 
FUELMANAGEMENT/ENVIRONMENTAL IMPACTS 

Fuel Jettisoning by USAF Aircraft, 20004 
FUEL OILS/C'OI\;IBUSTION 

Nitric Oxide from Flames: The Role of Manganese and Sulfur 
Compounds, 130039 

FUEL OILS/COMBUSTION PRODUCTS 
Analysis of Products From the Combustion of Synfuels, 106726 

FUEL OILS/WASTE PRODUCT UTILIZATION 
Demonstration of Polypropylene Waste to Fuel Oil Conversion 

Technology, I 10008 
FUEL REPROCESSING PLANTS/DECOMMISSIONING 

Safety and Costs for Decommissioning Nuclear Fuel Cycle 
Facilities, 160170 

FUEL REPROCESSING PLANTS/ENVIRONMENTAL 
IMPACTS 
Fuel Cycle Facility Technical Review, 160135 
Licensing Program Support--Environmental Assistance for the 

Office of Nuclear Materials Safety and Safeguards, 160023 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 

Off-Gas Processing: Krypton Recovery, 114025 
FUEL REPROCESSING PLANTWRADIATION 

PROTECTION 
Safety Review of Nuclear ~a~i l i t ie ; ,  160045 

FUEL REPROCESSING PLANTS/RADIOACTIVE 
EFFLUENTS 
Cycling of Long-Lived Radionuclides, 106643 

FUEL REPROCESSING PLANTS/RADIOACTIVE WASTES 
Waste Stream Processing Studies, 11905 1 

FUEL REPROCESSING PLANTWSAFETY 
Fuel Cycle Facility Technical Review, 160135 

FUEL REPROCESSING PLANTS/SEISMIC EFFECTS 
Structural Case Reviews for Fuel Reprocessing and Fuel 

Fabrication Facilities. 160109 
FUEL RODS/MATERIALS HANDLING 

Lifetime Effects of 1-129. 106620 
FUEL SUBSTITUTION/DATA ACQUISITION 

Alternative Fuels Data Bank, 110026 
FUEL SUBSTITUTION/DEMONSTRATION PLANTS 

Test Firing of Solid Waste as a ~up~ lemen ta l  Fuel to an Industrial 
Boiler, 71080 

FUEL SUBSTITUTION/TECHNOLOGY ASSESSMENT 
Technology Assessment of Alternative Transportation Fuels, 

1 10032 - -  
.FUEL-COOLANT INTERACTIONS 

Steam Explosion Phenomena, 1601 12 
FUELS 

FIIEL. GAS 
FUEL OILS 
GASOHOL 
GASOLINE 

REFUSE DERIVED FUELS 
SOL VEh'T-R EFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 

FUELS/ACTIVATION ANALYSIS 
Neutron Activation Analysis of Fuel and Fuel Additives Samples. 

72510 
Neutron Activation Analysis of Fuel and Fuel Additive.Sanlplrs. 

725 13 
FUELS/CHEMICAL ANALYSIS 

Matrix Evaluation and Control Analysis of Fuel and Fuel 
Additive Samples. 7251 1 

FUMES 
See AEROSOLS 

FUNGI 
See, also LlCHENS 

YEASTS 
Esset~tiality of Adapted Mycorrhizal Fungi for Reforestntion of 

Strip Mine Sites. 41 
FUNGI/RADIOSENSITIVITY 

Follow-up Study of Irradiated Tinea capitis Cases. 35058 
FURNACES/AIR POLLUTION CONTROL 

Air Pollution Control Guidance for, Army Boilers illid 
Incinerators, 20013 

FURNACES/DESIGN 
Accelerated Implementation of Fuel Efficient Forge Fur~iaces. 

I I0002 
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FURNITURE INDUSTRY/MARKETING RESEARCH 
Evaluation of Waterborne Coatings for Wood Furniture, 71013 

FUSION FUELS 
See THERMONUCLEAR FUELS 

FUSION REAmORS 
'See THERMONUCLEAR REACTORS 

GAMMA CAMERASDlULTIWIRE PROPORTIONAL 
CHAMBERS 
Basic Measurement Science, 106420 

GAMMA RADIATION/ABSORPTION 
Extension of SKYSHINE-11, 160100 

GAMMA RADIATION/BIOLOGICAL RADIATION 
EFFECTS - 

sironmental Physiology of Desert Vertebrates, 106617 
Radiation Cytogerietics <Plants), 35038 

GAS ANALYSIS/MICROWAVE EQUIPMENT 
Test and Evaluate Portable Microwave Spectrometric Analyzer, 

371-11 5 ---.- 
GAS CHROMATOGRAPHY/AUTOMATION 

Automation of Quantitative Analysis by GUMS,  70548 
GAS CHROMATOGRAPHY/FEASIBILITY STUDIES 

Investigate Feasibility of LC/MS for Identification of Non- 
Volatile Pollutants, 75038 

GAS COOLANTS 
See GASES 

GASCOOLED FAST BREEDER REACTOR 
See GCFR REACTOR 

GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 

GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 

GAS GENERATORS/DESIGN 
Producer Gas as a Petroleum Substitute, 88 

GAS GENERATORWFUEL SUBSTITUTION 
Producer Gas as a Petroleum Substitute, 88 

GAS METERS/DESIGN 
Design and Fabrication of a Monitor for HCL Emissions in 

Stationary So~~rces, 73585 
GAS METERS/FABRICATION 

Design and Fabrication of a Monitor for HCL Emissions in 
Stationary Sources, 73585 

GAS SPILLS/FIRE HAZARDS 
LNG-Medium-Scale LNG Spill Tests, 100087 

GAS SPILLS/FIRE PREVENTION 
Evaluate Feasibility of Methods and Systems for Reducing LNG 

Tanker Fire Hazards, 100090 
GAS SPILLS/HAZARDS' 

LNG-Scale Effects in LNG Hazard Analysis and Testing, 100078 
GAS SPILLS/MATHEMATICAL MODELS 

LNG Spill Program, 100059 
GAS SPILLS/MONITORING 

Monitoring of LNG Vapor, Phase 11: Four Band Differential 
Radiometer, 67010 

GAS SPILLS/RESEARCH PROGRAMS 
LNG-Scale Effects in LNG Hazard Analysis and Testing, 100078 

GAS SPILLS/TESTING 
LNG-Design for Medium Scale LNG Spill Tests, 100083 
LNG-Medium-Scale LNG Spill Tests, 100087 

GAS TURBINE ENGIIVES/EXHAUST GASES 
Advanced Low Emissions Combustion, 140000 
Propulsion Pollution Reduction Research Combustor and 

Augmentation Systems Research, l4OOOl 
GAS TURBINE ENGINES/FUEL SUBSTITUTION 

Environmental Implications of Alternate Fuels, 20005 
GASEOUS UIFFUSION PLANTS . 

See also ORGDP 
PADUCAH PLANT 

GASEOUS DIFFUSION PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental Effects of Effluents of Uranium Enrichment 

Facilities. 10641 8 

. See also E 
FL UE GAS 

-.. .. 

ASTES 
'XHA UST GASES 

'AEROSOL MONITORING 
Engineering Research Initiation: In-Situ Methods for Aerosol 

Characterization in Combustion Environments, 130060 
GASEOUS WASTES/ATMOSPHERIC CHEMISTRY 

Atmospheric Transport and Transformation of Emissions from 
Coal-Fired Power Plants: Atmospheric Interaction in  Scrubber 
Plumes, 73543 

GASEOUS WASTES/BIOLOGICAL EFFECTS 
Behavioral Effects of Coal Conversion Products, 38 
Coal Liquefaction-Chromosome Aberrations, 106383 

Field Research: SRC Pilot Plant, 106198 
GASEOUS WASTES/CHEMICAL ANALYSIS 

SRC EMuent/Product Characterization, 106247 
GASEOUS WASTES/DIFFUSION 

Implications of the Atmospheric Environment on Coal 
Development in Western North Dakota (SEAM: Phase I), 57 

GASEOUS WASTES/ENVIRONMENTAL IMPACTS 
Field Site Environmental Research Related to Coal Conversion, 

106443 
GASEOUS WASTES/ENVIRONMENTAL TRANSPORT 

Field Research: SRC Pilot Plant, 106198 
GASEOUS WASTES/MONITORING 

Fate of Mercury at Paraho Demo Site, 100056 
Multi-Spectral, Multi-Pollutant Specific, Simultaneous, Real Time 

Measurement System, 106365 
GASEOUS WASTES/ON-LINE MEASUREMENT SYSTEMS 

Gasifiers in Industry, 106245 
GASEOUS WASTES/SAMPLE PREPARATION 

SRC Effluent/Product Characterization, 106247 
GASEOUS WASTES/SCAVENGING 

Scavenging of Gases and Aerosol Particles by Clouds and 
Precipitation in the Atmosphere, 73526 

GASEOUS WASTES/TOXICITY 
Toxicology of Coal Gasification, 106393 

GASES 
See also AIR 

COAL GAS 
FUEL GAS 
NATURAL GAS 
VAPORS 

GASES/EARTH ATMOSPHERE 
Trace Gases in the Ocean and Atmosphere, 130008 

GASES/ENVIRONMENTAL TRANSPORT 
Atmospheric Diffusion in Complex Terrain, 106251 

GASES/MEASURING METHODS 
Analytical Development Studies, 106256 

GASES/MUTAGEN SCREENING 
Chemical and Environmental Mutagens, 106047 

GASES/SEAS - - - - - . - - - - 
Trace Gases in the Ocean and Atmosphere. 130008 

GASOHOL/CHEMICAL PROPERTIES 
Investigation of Alcohol/Gasoline Blends, 110025 

GASOHOL/COMBUSTION KINETICS 
Characterization of Alcohol/Gasoline Blends, 110018 

GASOHOL/EXHAUST GASES 
Atmospheric Measurements of Formaldehyde and Hydrogen 

Peroxide, 72536 
OASOHOL/FUEL SUBSTITUTION 

Non-Petroleum Fuels for Power Units Used by Agriculture, 56 
GASOHOL/PERFORMANCE TESTING 

Gasohol Utilization and Test Program, 116002 
Methanol Fuel Modification for Highway Vehicle Use, 110027 

GASOHOL/PHYSICAL PROPERTIES 
Investigation of Alcohol/Gasoline Blends, 110025 

GASOLINE/CHEMICAL ANALYSIS 
Fuel and Fuel Additive Analysis for Lead, Phosphorus, and 

Manganese, 72583 
GASTEROPODS 

See MOLLUSCS 
GASTROINTESTINAL TRACT 

See also INTESTINES 
G A S T R O ~ E ~ I N A L  TRACT/BIOLOGICAL FUNCTIONS 

Gastrointestinal Function and Toxicology, 34410 
GASTROINTESTINAL TRACT/ONTOGENESIS 

Gastrointestinal Function and Toxicology, 34410 
GCFR REAmOR/REACTOR SAFETY 

GCFR Accident Initiation and Progression Analysis. 1 14007 
GCFR REACTOR/RISK ASSESSMENT 

GCFR Acuidrl~t I~~itiatio~l and Progression Analysis. 1 14007 
GCFR TYPE REACTORS/MELTDOWN 

Gas Cooled Fast Reactor (GCFR) Safety. 114008 
GCFR TYPE REACTORS/REACTOR KINETICS 

Approximate Treatment of the Third Dimension in Numerical 
Transport Calculations, 160027 

GCFR TYPE REACTORS/REACTOR SAFETY 
Gas Cooled Fast Reactor (GCFR) Safety. 114008 
GCFR Safety Aspects of Fuel and Core. 114005 

GCFR TYPE REACTORWTEST FACILITIES 
Gas Reactor In-Pile Safety Test (GRIST). 114006 

GENE hlUTATIONS/MUTATION FREQUENCY 
Multiple Loci Screen for Mutations in Mammaliatl Cells. 34634 

GENE RECOMBINATION/BIOLOGlCAL RADIATION 
EFFECTS 
Drosophila Cytology and Genetics. lO6lZl 
Mechanisms of Recombination and Functioii of DNA in Bacteria. 

106138 



OCTOBER 1980 'GLASS INDUSTRY/HEALTH HAZARDS 

Modification of X-Ray Induced Damages in phage T4,35023 
GENE RECOMBINATION/MEETINGS 

Support for 44th Symposium, Cold Spring Harbor Laboratory. 
106140 

GENE RF.COMBINATION/TEMPERATURE EFFECTS 
Drosophila Cytology and Genetics, 106121 

GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 

GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 

GENERATORS (STEAM) 
See STEAM GENERA'TORS 

GENES/TRANSLOCATION 
Translocation and Sperm Abnormality Induction by N-Isopropyl- 
alpha(2-methylhydrazino)-p-Toluamide Hydrochloride 
(Procarbazine Hydrochloride) in Mouse Spermatogonia, 34204 

GENETIC RADIATION EFFECTS 
Molecular Aspects of Radiation Genetics, 106320 

GENETIC RADIATION EFFECTS/BIOLOGICAL MODELS 
Biometrics: Risk Analysis, 106406 
Nature of Radiation Induced Genetic Damage, 34821 

GENETIC RADIATION EFFECTS/BIOLOGICAL REPAIR 
Molecular Basis of Radiation Lethality, 35048 
Repair of Genetic Damage, 106294 

GENETIC VARIABILITY/MEASURING METHODS 
Surveys of Genetic .Variation Utilizing Two-Dimensional 

Electrophoresis, 34332 
GEOCHRONOLOGY 

See AGE ESTIMATION 
GEOPHONES 

See SEISMIC DETECTORS 
GEOPRESSURED S.YSTEMS/GROUND SUBSIDENCE 

Geopressure Subsidence Research, 116016 
GEOPRESSURED SYSTEMS/MEETINGS 

Geopressured Geothermal Development Workshops, 71086 
GEORCES BANK/BASELINE ECOLOGY 

Climatological and Oceanographic Analysis of Georges Bank, 
54006 

New England OCS Physical Oceanography/Processes, 54044 
GEORGES BANK/METEOROLOGY 

Climatology and Oceanographic Analysis of the Georges Bank 
and California Regions of the Outer Continental Shelf, 13017 

GEORGES BANK/OCEANOGRAPHY 
Climatology and Oceanographic Analysis of the Georges Bank 

and California Regions of the Outer Continental Shelf, 13017 
GEOTHERMAL ENERGY/BIOLOCICAL EFFECTS 

Environmental Physiology of Desert Vertebrates, 106617 
GEOTHERMAL ENERGYKHEMICAL EFFLUENTS 

Heavy Metal and Noxious Gas Emissions, 106333 
GEOTHERMAL ENERGY/ECONOMIC IMPACT 

Technology Assessments and EDP's, 104025 
GEOTHERMAL ENERGY/ENVIRONMENTAI. EFFECTS 

Effects of Atmospheric H2S on Vegetation, 106296 
GEOTHERMAL ENERGY/ENVIRONMENTAL IMPACTS 

Development of a Strategy for Monitoring Contamination of 
Plants, Animals, and Soils by Studying Areas in Roosevelt Hot 
Springs, 74506 

Geothermal Loan Guaranty Program: Assessment of 
Environmental Control, 100058 

IVEP: Air Quality, 106392 
Monitoring Guidelines for H2S and Non-Condensible Hazardous 

Gases, 74503 
'Monitoring the Impacts or Geothermal Development on 

Groundwater Systems, 74504 
Technology Assessments and EDP's, 104025 

GEOTHERMAL ENEKUY/HEALTH HAZARDS 
Technology Assessments and EDP's, 104025 

GEOTHERMAL ENERGY/MEETINGS 
Geopressured Geothermal Development Workshops. 71086 

GEOTHERMAL ENERGY/SOCIAL IMPACT 
Technology Assessments and EDP's, 104025 

GEOTHERMAL EXPLORATION/ENVIRONMENTAL 
IMPACTS 
EH and S Standard for Geothermal Energy, 100008 

GEOTHERMAL EXPLORATION/HEALTH HAZARDS 
EH and S Standard for Geothermal Energy, 100008 

GEOTHERMAL EXPLORATION/SAFETY STANDARDS 
EH and S Standard for Geothermal Energy, 100008 

GEOTHERMAL FIELDS 
See also GEYSERS GEOTHERMAL FIELD 

GEOTHERMAL FIELDS/AERIAL SURVEYING 
Remote Sensing of High Temperature Geothermal Areas of 

Iceland, 53009 
GEOTHERMAL FIELDS/GEOLOGY 

Remote Sensing of H~gh Temperature Geothermal Areas of 
Iceland, 5300-9 

- 

GEOTHERMAL FIELDS/GEOPHYSICS 
Remote Sensing of Hinh Temoerature Geothermal Areas of 

GEOTHERMAL FIELDWGROUND SUBSIDENCE 
Subsidence Program Management, 116019 

GEOTHERMAL FIELDWINFRARED SURVEYS 
Remote Sensing of High Temperature Geothermal Areas of 

Icclnnd, 53003 
GEOTHERMAL FIELDS/REMOTE SENSING 

Remote Sensing of High Temperature Geothermal Areas of 
Iceland, 53009 

GEOTHERMAL FLUIDS/AIR POLLUTION ABATEMENT 
Demonstration on EIC's Copper Sulfate Process for Removal of 

Hvdronen Sulfide and Other Trace Contaminants from 
~;oth&mal Steam of Turbine In-Let Temperatures and 
Pressures, 1 16020 

New and Enhanced Processes to Remove Hydrogen Sulfide from 
Geothermal Fluids and to Produce a Useful By-Product, 116021 

GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Trace Metal Characterization and Speciation in Geothermal 

Effluent, 106736 
GEOTHERMAL FLUIDS/CONTAINMENT 

Containment of Geothermal Brines, 71090 
GEOTHERMAL FLUIDS/ENVIRONMENTAL EFFECTS 

Influence of Geochemical Origin and Drought Conditions on 
Aquatic Biota of the Known Geothermal Resource Area of 
California, 56006 

GEOTHERMAL FLUIDS/TOXICITY 
Geothermal Studies (Geysers), 106258 

GEOTHERMAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Groundwater Monitoring for Geothermal Development, 71 102 

GEOTHERMAL POWER PLANTS/AIR POLLUTION 
ABATEMENT 
Demonstration of EIC's Geothermal H2S Removal Process, 71083 

GEOTHERMAL POWER PLANTS/CHEMICAL EFFLUENTS 
Nutrient and Radionuclide Cycling, 106615 

GEOTHERMAL POWER PLANTS/COOLING SYSTEMS 
Sidestream Treatment of High Silica Cooling Water and Reverse 

Osmosis Desalination for Reuse in Geothermal Power 
Generation, 56072 

GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Trace Metal Characterization and Speciation in Geothermal 

Effluent, 106736 
GEOTHERMAL RESOURCES/ENVIRONMENTAL IMPACTS 

Assessment of Environmental Control Technologies for KGRAs, 
100048 

Contamination of Ground Water in Geothermal Development, 
71084 

EH and S Standard for Geothermal Energy, 100008 
Geothermal Investigations--Subsurface Environmental Impact, 

53013 
GEOTHERMAL RESOURCES/GROUND SUBSIDENCE 

' Geothermal Subsidence Research, 116018 
GEOTHERMAL RESOURCEWHEALTH HAZARDS 

EH and S Standard for Geothermal Energy, 100008 
GEOTHERMAL RESOURCES/SAFETY STANDARDS 

EH and S Standard for Geothermal Energy, 100008 
GElTERS 

Improved Tritium Getters, 119068 
GEYSERS GEOTHERMAL FIELD/ENVIRONMENTAL 

IMPACTS 
Geothermal Studies (Geysers), 106258 

GEYSERS GEOTHERMAL FIELD/RESOURCE 
DEVELOPMENT 
Geothermal Studies (Geysers), 106258 

GIANT CE1.I.S - -. . . - - - - - - 
See TUMOR CELLS 

GILLS/BIOLOGICAL MODELS 
Development of an In Vivo Fish Gill Preparation for Studying the 

Uptake of Toxic Chemicals, 7651 1 
GILLS/TISSUE CULTURES 

Development of an In Vivo Fish Gill Preparation for Studying the 
Uptake of Toxic Chemicals, 7651 1 

GLACIERS/RADIONUCLIDE MIGRATION 
Marine Geochemistry Research, 106627 

GLASS/ELECTRICAL PROPERTIES 
Electronic Properties of Amorphous Silicon Dioxide and Metallic. 

Ions in Silicate Glasses. 119026 ' 

GLASS/MICROSTRUCTURE 
Radiation Damage and Environmental Effects in High Level 

Storage Glasses Using Transmission Electron Microscopy. 
1 19027 

GLASS/RADIATION EFFECTS 
Radiation Damage and Environmental ~ f fec t s  in High Level 

Storage Glasses Using Transmission Electron Microscopy. 
119077 

GLASS/STABILITY 
Bulk Properties of Radwaste Glass. 160060 

GLASS INDUSTRY/HEALTH HAZARDS 
Mortality ,Study of Workers Exposed to Small Fibrous Glass. 

33006 ' Iceland. 5300-9 
- 



GLIOBLASTOMAS 

GLIOBLASTOMAS .... 7 * a  '..a 

See NEOPLASMS : 7- t 1 -sc .! ,; I 

GLOVEBOXES/DECOMMISSIONING t - 7  
Buildine 350: Plutonium Glovebox Disoosal. 114051 

GLOVEBYOXES/DECONTAMINATION ' . I +  

Building 350: Plutonium Glovebox Disposal, 1 14051.:.~ 
GLOVEBOXES/REMOVAL i i 

Decommissioning of DASMP Areas (Mound Facility), 114043 , 

GLUTATHIONE/NMR SPECTRA 
Chemical and Enzymatic Conjugation of Glutathione witd(Arene 

Oxides and Epoxides, 34103 
GLYCIDES J 

See SACCHARIDES 
GLYCINE HISPIDAIDOSE-RESPONSE RELATIONSHIPS 

Determine Dose-Respolise Kinetics for Effecis of ~ tmospker ic  . 
Emissions from Coal-FirPd Power Plants on Soybeans an$ 
Other Crop and Forest Species of Economic Importance'in the 
Southeastern United States (Task 2), 150002 . 

GLYCOLS/CARCINOGEWESIS 
1 

Metabolic Activation of the Poly'cyclic ~ ~ d ; o c a r b o n s ,  35075 
Metabolism of 3-Methylcholanthrene in ~ i v s r  and Lung, 35025 

GLYCOLS/MUTAGENESIS . . :>*  

Metabolic Activation of.the Polycyclic ~~d;o'carbons;350~5 
GLYCOSYL HYDROLASES/ENZYME ACTIVITY . . 

Enzymes and Reactions for Repair of DNA in Human Cells, 
35054 I 

GONADS i . , - .  :, 
. r 

. * 

See also TESTES ,' ' 

GONADS/RESPONSE MODIFYING FACTORS 
Radionuclides in Rodents, 106010 

GOVERNMENT POLICIES I ..* 

See also ENERGY POLICY 
ENVIRONMENTAL POLICY - * 

GOVERNMENT POLICIES/ENVIRONMENTAL IMPACTS 
Policy Studies: Wastes, 104006 

GOVERNMENT POLICIES/REGIONAL ANALYSIS 
Policy Studies: Wastes, 104006 

GOVERNMENT POLICIES/SOCIO-ECONOMIC F ~ C ~ ~ R S  
Policy Studies: Wastes, 104006 

GRANULAR BED FILTERWMATHEMATICAL MODELS 
Aerosol Filtration by an Intergranular Dust Cake, 130023 

GRANULAR BED FILTERS/WASHING 
Optimizing Water Treatment Operations for Savings in Water and 

Energy Consumption, 56032 
GRANULOCYTES t 

See LEUKOCYTES 
GRASS/BIOLOGICAL ADAPTATION 

Surface Environment and Mining in the Wes!, 34 
GRASS/CULTIVATION TECHNIQUES 

Competitive Effects of Introduced Annual Weeds on Some Native 
and Reclamation Species in the Powder River Basin, Wyoming, 
University Station, ,106556 . . 

GRASS/ECOLOGY 
Successional ~ e v e l o ~ m h n t  krom Grasses to ~ o r e s t s  on 

Revegetated Strip-Mined Land in West Virginia, 133 . 
GRASS/GENETIC RADIATION EFFECTS 

Development of New Techniques of Using Radiation in the 
Genetic Improvement of Warm Season Grasses, 106141 

GRASS/PRODUCTIVITY 
Effects of the Brunswick Nuclear Power Plant on the 

' 
Productivitv of Soartina alterniflora. 53 

- -  - 

Plant ~stablishment and Culture on surface-~ined ~ 'ands ,  60 
GRASS/REVEGETATION . . 

Interaction of Hardwood Tree Seedlings and ~erbaceous 'cover  - 
on Surface-Mined Land, 107 

GRAVITATIONAL FIELDS/BIOLOGICAL'EFFECTS , 

Fine Structure of Cells, 1061 13 
I .  

GREAT LAKES 1 -- -E 
- , ' . ,  

~ 0 ~ 7 '  . .: 6 ,  . 
:HICAN 
-0GICAL MODELS ' 

Trace Element Cycling Processes, 106352 
GREAT LAKES/RADIOACTIVITY 

Transuranic Elements in Natural Waters. 106343 
GREAT PLAINS/LAND RECLAMATION 

Determination of the Optimum Topsoil Depth Requirements for 
Surface Coal Mined Areas Within the Northern Great Plains 
Coal Province. 5 1070 

GREEN OIL 
See SHALE OIL FRACTIONS q 

GREEN RIVER FORMATION/HYDROLOGY . . 
Water Quality Hydrology Affected by Oil Shale Development. 

71052 
GREENHOUSE EFFECT/SOCIAL IMPACT 

Consequences of Hypothetical .World Climate Change Produced 
by Increased Atmospheric Carbon Dioxide, 106188 

FlNR Vol. 00, No. 0 

Sociopolitical Impacts of C 0 2  Buildup in the Atmosphere Due to 
Fossil Fuel Combustion, 106179 

GREENHOUSES/DESIC.N ~ ~ - - -  

Fluid Dynamic study of Open-Topped Greenhouses, 106687 
GREENHOUSEWHEATING SYSTEMS S F .  

Waste Heat Utilization: Greenhouse Environmental Control. 
I rnn49 .--- .. 

GREENHOUSES/SYSTEMS ANALYSIS 
Improved Greenhouse Production Systems, 9 , . . 

GROUND DISPOSAL I s 

See UI\~DERGROUND DISPOSAL r 
GROUND DISPOSAL/HEALTH HAZARDS 

Evaluation of the Health Risks Associated with the TreatmLnt and 
Disposal of Municipal Wastewater and Sludge, 72032 

GROUND RELEASE/BIOLOGICAL EFFECTS 
Demonstration Program to Show Ohio Landowners and 

Municipalities Acceptable Systems for Applying Sludge on 
Land, 72027 

GROUND RELEASE/FEASIBILITY STUDIES 
Effect of Soil Properties and Previous Metal Additions on the 

Solubility of Metals, 71523 
GROUND SUBSIDENCE 

Large Scale Underground Coal Gasification Experiment, 71063 
GROUND SUBSIDENCE/ENVIRONMENTAL EFFECTS 

Effects of Subsidence from Thick-Seam Coal Mining on 
Hydrology, 51059 

Effects of Coal Mine Subsidence on Ground Water Aquifers in 
Northern Appalachia, 5 1064 

GROUND SUBSIDENCE/PREVENTION OF SIGNIFICANT 
DETERIORATION 
Technical and Economic Feasibility st.udp of using cemented 

Backfill in Active Underground Mines to Prevent Subsidence. - 
51051 

GROUND SUBSIDENCE/TECHNOLOGY ASSESSMENT 
Subsidence Program Management, 1 16019 

GROUND WATER 
See also INTERSTITIAL W.4 TER 

GROUND WATER/CONTAMINATION 
Contamination of Ground and Surface Waters by Uranium Mining 

and Milling, 51067 
Health Consequences of Benzene contamination of Drinking 

Water, 72014 L 

Investigation of a Technique to Identify ~ourdes  of  itr rate in 
Ground Water, 75514 

Investigations Relaied to the Migration of Raffinates from the 
Existing Cotter Tailings Impoundments, 160136 

Marshall Islands - Transuranics, 106389 
Migration of Petroleum Products Accidentally introduced into 

the Subsurface Through Spills, 106255 
, . Pollution of Ground Water Due to Inactive Mill Tailings, 114038 

GROUND WATER/GEOCHEMISTRY 
Hydrogeochemistry of Eniwetok, 106565 

GROUND WATER/HYDROLOGY . 
Hydrogeochemistry of Eniwetok, 106565 

GROUND WATER/MATHEMATICAL MODELS 
Hydrodynamic and Chemical Modeling of Heavy Metals in 

Ashpond Leachates, 106254 
Monitoring and Modeling of Shallow Ground Water in the 

L Powder River Basin. 51049 
GROUND WATER/MONITORING 

Environmental Monitoring and Assessment of Coal Strip Mining 
and Reclamation in the Four Corners Area. 71053 

Groundwater Monitoring for Geothermal Development, 71 102 
Groundwater Research Monitoring of Energy-Related 

Developments Sampling Frequency for Water Quality Trend 
Analysis. 74501 

Impact of Modified In-Situ Retorting on Grout~dwater Quality. 
71060 

~imysione Treatment of Acid Spoil, 71058 
Monitoring and Modeling of Shallow Ground Water in the 

Powder River Basin. 51049 
Monitoring the Impacts or Geothermal Development on 

Groundwater Systems. 74504 
Water Monitoring in Coal Lease Areas. 53008 

GROUND WATER/RADIONUCLIDE MIGRATION 
Analysis of Ground Water Criteria and Recent Restorarion 
. Attempts After In Situ Uranium Leaching. 51062 

Assessment of Leachate Movement from Ponded Uranium Mill' 
Tailings. 160125 

Biogeochernistry of Uranium Mill Wastes. 106399 
Hydrogeochemistry of Eniwetok, 106565 
Low Level Waste Hydrology. 53005 
Marshall Islands - Transuranics. 106389 
Mill Tailings Pond Seenaee. 160078 
REECo ~t;pport to the'~:vada Applied Ecology Group 

(NAEG). 1 1 1020 
Scenario Development and Evaluiltiol~ for Risk Asscssrnet~t of 

High Level Waste Rcpositories. 1601 82 



Transuranic Chemical Species in Ground Water, 106259 
G R O U N D  WATER/RECHARGE 

Geochemical and Hydrological Investigation of Ground Water 
Recharge in the Roswell Basin of New Mexico, 56029 

G R O U N D  WATER/SAMPLING 
Environmental Control Problem Definition Studies in Coal 

Conversion Processes: A High Reactive Coal In-Situ 
.Gasification, 7301 3 

G R O U N D  WATER/TOXICITY 
Phytotoxicity and Plant Response to Aqueous Effluents Derived 

from In Situ Fossil Fuel Processing, 113001 
Toxicology of Coal Gasification, 106393 

G R O U N D  WATER/WATER POLLUTION 
Contamination of Ground Water ~n Geothermal Development, 

71084 
Hydrochemical and Geophysical Investigation of Effects of Fly 

Ash Disposal on Groundwater, 56057 
In Situ Coal Gasification: Water/Air, 106248, 
Investigation of Possible Techniques to Pred~ct  Groundwater 

Quality in Mined Lands, 56025 
Measurement of Seepage Beneath Tailing Ponds, 51055 
Organic Indicators of Groundwater Pollution, 75515 
Virus--Soil Interactions, 72028 

G R O U N D  WATER/WATER QUALITY 
Alleviation of Physical Hydrologic Impacts of Surface Mining 

Activities, 33 
Assessment of Ground and Surface Water Effects Around Coal 

and Mineral Storage Areas, 51058 
E C T  Aspects of In-Situ Coal Gasification Groundwater Quality 

Changes and Subsidence Effects, 100057 
Ground Water--Mineralogy Relationships for In Situ Oil Shale 

Retorting, 75518 
Hydrogeologic and Geochemical Investigation of the Boone 

Limestone Aquifer in Benton County, Arkansas, 560.34 
Impact of Surface Lignite Mining on Surface and Groundwater 

Quality in Texas. 51053 
Monitoring the Impact of Western Coal Strip Mining and Oil 

Shale Extraction on Groundwater Quality, 74517 
Subsurface Water Oualitv Model for Western Surface Mine Sites, . . 

56034 
Validation of Groundwater Quality Methodology in an Area of 

Intensive Energy Development, 74508 
Water Monitoring in Coal Areas, 53040 

GROUND-WATER RESERVES 
See AQUIFERS 

GROWTH 
See also ANIMAL GROWTH 

PLANT GROWTH 
GROWTH/BIOLOGICAL RADIATION EFFECTS 

Effects of X Rays on Normal and Malignant Cells, 35006 
GUANIDlNES/CARCINOGENESIS' 

Mechanisms of Carcinogenesis in Cell Cultures. 35018 
GUANINE/METABOLISM 

Accumulation of Guanine Due to Heavy Metals, 34803 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 

See GCFR REACTOR 
GULF O F  ALASKA/AQUATIC ECOSYSTEMS 

Receptors (Fish, Benthos, Littoral): Northeast Gulf of Alaska, 
54050 

G U L F  O F  ALASKA/BIRDS 
Marine and Coastal Birds: Kodiak, 54056 
Marine Birds and Mammals: Northeast Gulf of Alaska, 54048 
Receptors (Marine Birds and Mammals): Bristol Bay, 54025 
Receptors (Marine Birds and Mammals): St. George Basin, 54029 

G U L F  O F  A L A S K A K O A S T A L  WATERS 
Receptors (Littoral): Cook Inlet, 54019 
Transport of Pollutants: St. George Basin. 54030 

G U L F  O F  A L A S K A K O N T I N E N T A L  S H E L F  
Geohazards (Fault~ng): Kodiak, 54051 
Receptors in Cook Inlet: Fish, Plankton, and Benthos, 54017 
Seafloor Hazards: Northeast Gulf of Alaska, 54047 

G U L F  O F  ALASKA/ENERGY SOURCE DEVELOPMENT 
Geohazards: Bering Norton, 54067 

G U L F  O F  ALASKA/ENVIRONMENT 
lnformation Synthesis: Northeast Gulf of Alaska, 54057 
lnformation Synthesis: Kodiak, 54060 
lnformation Synthesis: Cook Inlet, 54064 

G U L F  O F  ALASKA/FISHES 
Commercial Fisheries: Kodiak, 54055 

G U L F  O F  ALASKA/MAMMALS 
Marine Birds and Mammals: Northeast Gulf of Alaska, 54048 
Marine Mammals: Kodiak, 54053 
Receptors (Marine Birds and Mammals): Bristol Bay, 54025 
Receptors (Marine Birds and Mammals): St. George Basin, 54029 

G U L F  O F  ALASKA/OFFSHORE DRILLING 
Effects of Existing Rigs: Cook Inlet. 54020 

G U L F  O F  ALASKA/OFFSHORE SITES 
lnformation Synthesis: St. George Basin, 54024 

HALOGEN COMPOUNDS/ATMOSPHERIC CHEMISTRY 

Information Synthesis: Bristol Bay, 54026 
G U L F  O F  ALASKA/OIL SPILLS 

Effects: Cook Inlet, 54065 
Spill Trajectories: Kodiak, 54061 

G U L F  O F  ALASKA/SEDIMENTS 
Sea Bottom Geohazards: Cook Inlet. 54016 

G U L F  O F  ALASKA/SEISMIC EVENTS 
Geohazards (Seismic): Cook Inlet, 54018 
Seismic Activity: Northeast Gulf of Alaska, 54058 

G U L F  O F  ALASKA/SEISMICITY 
Geohazards (Seismicity): Kodiak, 54054 

G U L F  O F  ALASKA/SHORES 
Coastal Oil Spill Vulnerability: Northeast Gulf of Alaska, 54052 
Receptors (Littoral): Cook Inlet, 54019 

G U L F  O F  ALASKA/VOLCANISM 
Geohazards (Seismic): Cook Inlet, 54018 
Geohazards (Seismicity): Kodiak, 54054 

G U L F  O F  ALASKA/WATER CURRENTS,  
Oil Spill Trajectory Analysis: Cook I ~ l e t ,  54062 
Shelf Circulation: Kodiak, 54063 
Transport of Pollutants: St. George Basin, 54030 
Transport: Northeast Gulf of Alaska. 54059 
Transport of Pollutant: Bristol Bay, 54068 

G U L F  O F  ALASKA/WIND 
Oil Spill Trajectory Analysis: Cook Inlet, 54062 

a 

Transport: Northeast Gulf of Alaska, 54059 
GULF O F  MAINE/RADIONUCLIDE MIGRATION 

Distribution of Some Chemical Elements Between Particulate and 
Dissolved Phases in the Ocean, 106527 L 

GULF OF MEXICO/ARCHAEOLOGICAL~ITES 
Sabine Area Cultural Resources Evaluation, 54093 

G U L F  O F  MEXICO/BENTHOS 
Identification of Benthic Polychaetous Annelids from the Gulf of 

Mexico, 54092 
G U L F  O F  MEXICO/BIRDS 

South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 
Distribution and Abundance of Marine Birds, Mammals, 
Turtles, and the Endangered Manatee, 54085. 

G U L F  O F  MEXICO/FISHES 
Gulf of Mexico O C S  Area Study of Effects of O C S  Oil and Gas 

Activities on Reef Fish Populations, 54012 
G U L F  O F  MEXICO/GEOLOGY 

Marine Geological Survey and Mapping in Support o f  Gulf  of 
Mexico Environmental Studies, 5401 1 

G U L F  O F  MEXICO/MAMMALS 
South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 

Distribution and Abundance of Marine Birds, Mammals, 
Turtles, and the Endangered Manatee, 54085 

G U L F  O F  MEXICO/MANATEES 
South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 

Distribution and Abundance of Marine Birds, Mammals, 
Turtles, and the Endangered Manatee, 54085 

G U L F  O F  MEXICO/OCEANOGRAPHY 
Development and Coordination of a Program of Energy-Related 

Oceanographic Research in the Continental Shelves of the Gulf 
of Mexico, 106589 

G U L F  O F  MEXICO/OFFSHORE PLATFORMS 
Central Gulf of Mexico Ecological Study of Petroleum 

Production Platforms. 54087 
G U L F  O F  MEXICO/TEMPERATURE GRADIENTS 

Ocean Currents and Thermal Observations for OTEC,  13018 
G U L F  O F  MEXICO/TOPOGRAPHY 

Northern Gulf of Mexico Topographic Features Study. 54090 
G U L F  O F  MEXICO/TURTLES 

South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 
Distribution and Abundance of Mar,ine Birds. Mammals. . 
Turtles, and the Endangered Manatee. 54085 

G U L F  O F  MEXICO/WATER CURRENTS 
Ocean Currents and Thermal Observations for OTEC. 13018 

GYPSUM/AERIAL PROSPECTING 
Fra~~nhofer  Luminescence. 53016 

See MHD GENL 
HALOGEN COMPOUNDS 

See also ORGANIC HA LOGEN C0:MPOUNDS 
HALOGEN COMPOUNDS/ATMOSPHERIC CHEMISTRY 

Measurement of the Osidizitig Potetitial of the Troposphere for 
Solvent Emissions. 72546 



HALOGEN COMPOUNDS/ECOLOGICAL CONCENTRATION 

HALOGEN COMPOUNDS/ECOLOGICAL , 
CONCENTRATION 
Analysis of Haloform Compounds and Precursors from Seawater 

I, 77567 
D ALIPHATIC HYDROCARBONS 

HYDROCARBONS 
HYDROCARBONS 

Enzyme-Mediated Generation of Halogenated Pollutants, 34644 
HALOGENATED ALIPHATIC HYDROCARBONS/ 

QUANTITATIVE CHEMICAL ANALYSIS 
Optimization of the LLE Method for the Analysis of Volatile 

Halides in Drinking Water, 70501 
HALOGENATED ALIPHATIC HYDROCARBONS/ 

REMOVAL ~ - 

Prevention of Formation and/or Removal of Halogenated 
Organics Using Chlorine Dioxide and Granular Carbon, 71537 

HALOGENATED AROMATIC HYDROCARBONS 
See also BROMINA TED AROMATIC HYDROCARBONS 

CHLORINATED AROMA TIC HYDROCARBONS 
HALOGENATED AROMATIC HYDROCARBONS/ 

BIOSYNTHESIS 
Enzyme-Mediated Generation of Halogenated Pollutants, 34644 

HALOGENATED AROMATIC HYDROCARBONS/ 
QUANTITATIVE CHEMICAL ANALYSIS 
Optimization of the LLE Method for the Analysis of Volatile 

Halides in Drinking Water, 70501 
HAMSTERS/BIOLOGICAL RADIATION EFFECTS 

Cellular Radiobiology (Human, Hamsters), 35046 
HAMSTERS/CARCINOGENESIS 

Inhalation Incogenicity Test of Diesel Exhaust Using Hamsters, 
72040 

HAMSTERS/CHROMOSOMAL ABERRATIONS 
Chromosomal/Genetic Alteration in Animals Exposed by 

Inhalation of Diesel Exhaust, 72042 
Monitoring Mutagens with Mammalian Chromosomes, 34636 

HAMSTERWIMMUNE REACTIONS 
Inhalation Tox Shale Dust, 100060 

HAMSTERS/MORTALITY 
Investigation of Effects of Prolonged Inhalation of Nickel- 

Enriched Fly Ash in Syrian Golden Hamsters, 72016 , 

HAMSTERS/REPRODUCTION 
Development of In Vitro Models for Assessing Reproductive 

Toxicity, 34408 
HANFORD PRODUCTION REAffORS/REAffOR 

DECOMMISSIONING 
100-F Production Reactor: Planning for Decommissioning, 114053 

HANFORD PRODUCTION REACTORVWASTE 
PROCESSING 
Radioecology of Nuclear Fuel Cycles, 106462 

HANFORD RESERVATION/AOUATIC ECOSYSTEMS ' 
National Environmental ~ e s e a r c h  Park - Ecology Studies. 106465 

HANFORD RESERVATION/DECOMMISSIONING 
Decommissioning of Retired Hanford Facilities: Technology, 

1 14047 
HANFORD RESERVATION/DECONTAMINATION 

Decommissioning of Retired Hanford Facilities: Technology, 
1 14047 

HANFORD RESERVATION/TERRESTRIAL ECOSYSTEMS 
National Environmental Research Park - Ecology Studies, 106465, 

HARD COAL 
See ANTHRACITE 

HAWAIVENERGY SOURCE DEVELOPMENT 
Regional Assessment Activities, 104018 

HAZARDOUS MATERIALS 
Hazardous Chemical ~ i s c h a r ~ e  Prevention and Reduction, 67005 

HAZARDOUS MATERIALS/ACCIDENTS 
Restoring Spill,-Damaged Areas: Technique and Identification, 

7 1022 
HAZARDOUS MATERIALSICLEANING 

Restoring Spill-Damaged Areas: Technique and Identification, 
71011 . . "-- 

HAZARDOUS MATERIALS/ECONOMIC POLICY 
Economic and Environmental Policy Analysis of Hazardous 

Materials Associated with Energy Development Programs, 
104061 

HAZARDOUS MATERIALS/ENCAPSULATION 
Laboratory and Field Evaluation of Processes and Materials for 

Encapsulating Containers Holding Hazardous Wastes, 71508 
HAZARDOUS MATERIALS/ENVIRONMENTAL POLICY 

Economic and Environmental Policy Analysis of Hazardous 
Materials Associated with Energy Dedelopment Programs, 
10406 1 

HAZARDOUS MATERIALS/MONITORING 
Hazardous Waste Monitoring Program, 74527 

HAZARDOUS MATERIALWMUTAGEN SCREENING 
Chemical Repository for Mutagenicity Screening, 341 14 
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HAZARDOUS MATERIALS/PYROLYSIS 
Parametric Evaluations of a Field Scale Hazardous Waste 

Incinerator, 71 507 
HAZARDOUS MATERIALS/TOXICITY 

Biomass to Provide Toxicity Data on Fish and Invertebrates on 
Four Classes of Hazardous Organic Chemicals Found in U.S. 
Drinking Waters, 76526 

Oil and Hazardous Substance Spill Ecological Damage 
Assessinent Research Coordination, 77504 

HAZARDOUS MATERIALS/UPTAKE 
' Development of an In Vivo Fish Gill Preparation for Studying the 

Uptake of Toxic Chemicals, 7651 1 
HAZARDOUS MATERIALWWASTE DISPOSAL 

Development of Microwave Plasma Detoxification Process for 
Hazardous Wastes, 71 534 

Impacts of RCRA on Disposal of Hazardous and Non-Hazardous 
Wastes from Mining, 71 107 

Repository Services for Priority Pollutants, Toxic Pollutants, and 
Chromatography Supplies, 70519 

HAZARDOUS MATERIALWWASTE MANAGEMENT 
Air Pollution Sampling and Monitoring at Hazardous Waste . 

Facilities, 71 506 
Hazardous Waste Sampling, Analysis and Compatibility Study, 

11517 
HAZARDOU~ MATERIALSIWATER CHEMISTRY 

Treatability of Carcinogenic and Other Hazardous Organic 
Compounds by Biodegradation and Activated Carbon 
Adsorption, 71 546 

HAZARDOUS MATERIALS/WATER POLLUTION 
CONTROL 
Detection of Insoluble Hazardous Materials on River Bottoms, 

71021 
HAZARDS 

See also HEALTH HAZARDS 
HAZARDS/EVALUATION 

Geohazards: Bering Norton, 54067 
HAZARDS/FORECASTING 

Develop Deep-Penetrating Borehole Geophysical Technique for 
Prediction of Hazards Ahead of Coal Mining, 51041 

HAZARDWMAPPING 
Marine Geological Survey and Mapping in Support of Gulf of 

Mexico Environmental Studies, 5401 1 
H-COAL PROCESS/DATA ANALYSIS 

H-Coal Field Evaluation of ECT, 100046 
H-COAL PROCESS/ENVIRONMENTAL IMPACTS , 

H-Coal, 106253 
H-Coal Field Evaluation of ECT, 100046 

H-COAL PROCESS/PILOT PLANTS 
H-Coal, 106253 

HEAD/LOCAL IRRADIATION 
Radiation-Induced Thyroid Cancer, 35026 

HEALTH HAZARDS 
See also RADIATION HAZARDS 

Health Physics Support and Assistance: DOE Division of 
Operational and Environmental Safety, 100031 

HEALTH HAZARDS/BIOLOGICAL INDICATORS 
Utilization of Mollusks for Monitoring. Surveillance, and 

Assessing the Public Health Significance of Polycyclic 
Aromatics, 77562 

HEALTH HAZARDS/DATA BASE MANAGEMENT 
Develop Alternative Forms for Presenting Environmental, Safety, 

and Health Impact Information, 104064 
Health Effects of Fossil Fuels Utilization, 34903 

HEALTH HAZARDS/EVALUATION 
Low Btu Gasifier Biological Characterization of Field Collected 

Effluents, 106501 
HEALTH HAZARDS/INFORMATION NEEDS 

Non-Nuclear Health Protection, 106727 
HEALTH PHYSICS 

See RADIATION PROTECTION 
HEART 

See also MYOCARDIUM 
HEART/BIOCHEMICAL REACTION KINETICS 

Toxic Pollutants and Membrane Ion Transport. 106721 
HEART/CELL CULTURES 

Developmental Regulation, 106087 
HEAT EXCHANGERS/BIOLOGICAL FOULING 

Experiments to Measure the Effects of Biofouling and Corrosion 
on the Performance of Heat Transfer Surfaces. 13012 

HEAT EXCHANGERS/CORROSION 
Experiments to Measure the Effects of Biofouling and Corrosion 

on the Performance of Heat Transfer Surfaces, 13012 
HEAT RECOVERY/ENVIRONMENTAL IMPACTS 

Air Pollution Control Technology Development for Waste-As- 
Fuel Processes, 7 1075 

HEAT RECOVERY/RESEARCH PROGRAMS 
Mass and Energy Transfer in Chemical Reactions, 130016 

HEAT RECOVERY EQUIPMENTKAPITAL COST 
Ehergy,Rpcovery from Dairy Systems. 108 
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HEAT RECOVERY EQUlPMENT/FABRICATION 
Energy Recovery from the Reject Brine of Reverse Osmosis 

Systems, 56073 
HEAT RECOVERY EQUlPMENT/PERFORMANCE 

Energy Recovery from Dairy Systems, 108 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 

TESTING 
~ n e r g y  ~ e c o v e r y  from the Reject Brine of Reverse Osmosis 

Svstems. 56073 - , . . . . . -, - - - . - 
Field Evaluation of an Energy Recovery Device to be Used with 

Reverse Osmosis Equipment, 56065 
HEAT TRANSFER/NUMERICAL SOLUTION 

Heat Transfer Across an Air-Water Interface, 53006 
HEAT TRANSFER FLUIDS/HEALTH HAZARDS 

Toxicology of Solar Heating and Cooling Materials, 106219 
HEAT TRANSFER FLUIDS/STRUCTURAL CHEMICAL 

ANALYSIS 
Heat Transfer Materials and Salt Vapors, 119019 

HEAT TRANSFER FLUIDS/THERMODYNAMIC 
PROPERTIES 
Heat Transfer Materials and Salt Vapors, 119019 

HEAT TRANSFER FLUIDS/TOXICITY .. 

Toxicology of solar Heating and Cooling Materials. 106219 
HEAT TRANSMISSION 

See HEAT TRANSFER 
HEATING SYSTEMS 

See also S 0 l . A  
HEATING S' 

Evaluating the Effec 

- -. .R-HEATING SYSTEMS 
YSTEMS/PERFORMANCE 

tiveness of Mobile Home Heating and 
CoolingSystems, 40002 

HEATING SYSTEMS/WASTE HEAT UTlLlZATlON 
Waste Heat Utilization: Greenhouse Environmental Control. 

.--- ., 
Waste Heat Utilization: Environmental Control for Livestock 

Facilities, 150052 
HEAVY IONS/BIOLOGICAL RADIATION EFFECTS 

Heavy Ion Radiation and Multicellular Spheroids, 35131 
HEAVY IONS/RADIATION INJURIES 

Molecular Mechanisms of Cell Effect of Heavy I&. 106371 
Study of the Cataract-Inducing Potential of High-Energy, Heavy 

Ions (HZE). I 19004 

- - - -. - -. - 
Advanced Reactor Accident Delineation and Assessment, 160106 

HEAVY WATER MODERATED REACTORS/RISK 
ASSESSMENT 
Advanced Reactor Accident Delineation and Assessment. 160106 

HECTORITE 
See MO:\:T:MOR ILLOAII TE 

HELA CELLS/CELL DIVISION 
Effects of X Rays on Normal and Malignant Cells, 35006 

HELA CELLS/CELL PROLIFERATION 
Effects of X Rays on Normal and Malignant Cells, 35006 

HELA CELLS/GENETIC RADIATION EFFECTS 
Tritium Damaged Mammalian Cells In Vitro, 35014 

HELA CELLS/GROWTH 
Effects of X Rays on Normal and Malignant Cells. 35006 

HELA CELLS/RADIOSENSITIVITY 
Effects of Neutrons on Hyponic'HeLa Cells, 35044 

HELIUM/ATOM-ATOM COLLISIONS 
Atomic and Molecular Properties and Their relations hi^ to 

Separation Processes, 119048 
HELIUM/DIFFUSION 

Atomic and Molecular Properties and Their Relationship to 
Separation Processes, 1 19048 

HELIUM 3/MASS SPECTROSCOPY 
Construction of a 3H-3He ~ a c i l i t ~ .  106184 

HEMATIN - . -. -. . - -. 
See HEME 

HEMATITE/RADIOSENSITIVlTY EFFECTS 
Study of Respiratory Carcinogenesis, 35027 

HEMATOPOIESIS 
See BLOOD FORMATION 

HEMATOPORPHYRIN (HEME) 
See HElME 

HEME/BIOSYNTHESIS 
Lead and Drug Toxicity Related to Heme Biosynthesis, 34968 
Nervous System Porphyrins and Lead and PCB Effects. 34667 

HEMIN 
See HEME 

HEMOGLOBIN/ADDUCTS 
Development of Alkylate Hemoglobin as a Dose Monitor for 

Carcinogens, 72038 
HEMOPHILUS 

See HA EMOPHIL US 
HEMOPOIESIS 

See BLOOD FORMATIOAT 
HENS 

See CHICKENS 

HEPATITIS/EPIDEMIOLOGY 
Retrospective Epidemiologic Study of Hepatitis A and Water 

Quality, 72010 
HERBICIDES/BIOLOGICAL EFFECTS 

Studies of Oxidant-Induced Pulmonary Lesions, 34806 
HERBICIDES/HEALTH HAZARDS 

Preventive Surveillance of Environmental Chemicals for Toxic 
Potential, 341 50 

HERBICIDES/TOXlCITY 
Environmental Agents and Non-Respiratory Lung Function, 

34957 
~t"dj;s of Oxidant-Induced Pulmonary Lesions, 34806 

HETEROCYCLIC COMPOUNDS 
See also DIOXIN 

a 

MOR PHOL INES 
PURINES 

HETEROCYCLIC COMPOUNDS/CARCINOGENESIS 
Activation and Reactivity of Nitroheterocyclics, 35086 

HETEROCYCLIC COMPOUNDS/METABOLISM 
Activation and Reactivity of Nitroheterocyclics, 35086 

IIETEROCYCLIC COMPOUNDS/MUTAGENESIS 
Activation and Reactivity of Nitroheterocyclics, 35086 

HIGH EXPLOSIVES 
-See CHEMICAL EXPLOSIVES 

HIGH-LEVEL RADIOACTIVE WASTES/PHYSICAL 
PROTECTION 
Assessment of ECT Implications of Malevolently Produced 

Releases from Radioactive Materials Shipping Containers, 
114028 

HIGH-LEVEL RADIOACTIVE WASTES/TRANSPORT 
Assessment of ECT Implications of Malevolently Produced 

Releases from Radioactive Materials Shipping Containers, 
114028 

HIGH-LEVEL RADIOACTIVE WASTES/ 
TRANSPORTATION SYSTEMS 
Scale Model Experiments for Environmental and Safety Control 

Assessments of Energy Material Shipping Container Systems, 
tMn7T .---.- 

HIGH-PURITY GE DETECTORS/DESIGN 
Detector Materials, Detectors, Instruments, 106373 

HIGH-PURITY G E  DETECTORS/FABRICATION 
Detector Materials, Detectors, Instruments, 106373 

HIGH-PURITY G E  DETECTORS/PERFORMANCE 
TESTING - - - . . . - 
Detector Materials, Detectors, Instruments, 106373 

HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 

HIGHWAYS 
See ROADS 

HISTONES/PHOSPHORYLATION 
Histone Metabolism Structure and Function, 106108 

HOG FUEL 
See WOOD WASTES 

HOLOGRAPHY/PERFORMANCE TESTING 
Application of Holography to Aerosol Investigations, 106752 

HORDEUM 
See BARLEY 

HORMONES - - -  ~ 

See olso AAIDROGENS 
PARA THORMONE 

HORMONES/BIOCHEMICAL REACTION KINETICS 
Carcinogenes~s: Modulation and Mechan~sms. 106336 

HORMONES/BIOLOGICAL EFFECTS 
Cellular and Molecular Biology, 106085 
Interactions of Drugs. Radiation and Hormones. 35074 

HORMONES/CONTROL 
Neurobiology. 106099 

HORMONEVDELAYED RADIATION EFFECTS 
Radiation-Induced Thyroid Cancer. 35026 

HORMONEWEARLY RADIATION EFFECTS 
Radiation-Induced Thyroid Cancer. 35026 

HORMONES/RADIOSENSITlVlTY EFFECTS 
lnteract~ons of Drugs. Rad~at~on and ~ormones.-35074 

HORMONES/RECEPTORS 
Role of Chemical-Receptor Interactions in Reproduction and 

' Transplacental Toxicity. 34405 
HOST-CELL REACTIVATION/MOLECULAR BIOLOGY 

Radiation Biophysical Study of Biological Molecules. 106137 
HOT GAS CLEANUP/GRANULAR BED FILTERS 

Aerosol Filtration by an Intergranular Dust Cake. 130023 
HOT LABWPERFORMANCE TESTING 

Conduct Interlaboratory Performance Studies. 74500 
HOT LABS/QUALITY ASSURANCE 

Develop Reference Samples and Materials. 74525 
HOT-DRY-ROCK SYSTEMS/ENVIRONMENTAL IMPACTS 

Dry Geothermal Hot Rock. 106257 
HOUSES/ENERGY CONSERVATION 

Home Buyer's Guide to Energy Eflicient Homes. 40007 



HOUSES/ENERGY CONSUMPTION 

Public Housing Energy Conservation Demonstration, 40003 
Residential Energy Efficiency Standards Study: Policy Analysis, 

4 0 1  ' 

HOUSES/ENERGY CONSUMPTION 
Effect of Building Mass on Residential Energy Consumption, 

40006 
HOUSES/ENERGY EFFICIENCY 

Residential Energy Efficiency Standards Study: Technical 
Analysis, 40000 

HTGR TYPE REACTORS/REACTOR CORES . 
H T G R  Seismic Studies, 114002 

H T G R  T Y P E  REACTORS/REACTOR LICENSING 
. Advanced Reactor +cident Delineation and Assessment, 160106 
H T G R  TYPE REACTORS/REACTOR SAFETY 

H T G R  Accident Initiation and ~ r o ~ r e s s i o ~ ~ n a r ~ s i s ,  114003 
H T G R  Safety Research, 114004 

H T G R  T Y P E  REACTORS/RISK ASSESSMENT 
Advanced Reactor Accident Delineation and Assessment, 160106 
H T G R  Accident Initiation and Progression Analysis, 114003 

HUMAN CELLS . 

See ANIMAL CELLS 
HUMAN POPULATIONS 

See also ESKIMOS 
HUMAN POPULATIONS/BEHAVIOR 

Improved Characterization of Human Exposures to  Air 
Pollutants, 72509 

HUMAN POPULATIONS/BIOLOGICAL RADIATION 
E F F E C T S  
Enewetak Radiological Survey and Monitoring, 106309 

HUMAN POPULATIONS/CONTAMINATION 
Marshall Islands - Transuranics, 106389 
Marshall Island Radioecology, 106391 

H U M A N  POPULATIONS/ECONOMIC IMPACT 
Population Economy and Fiscal Impacts: Bering Norton Sale 57, 

54008 
HUMAN POPULATIONS/ENVIRONMENTAL EFFECTS 

Effects of Petroleum Compounds on Estuarine Fishes, 77522 
HUMAN POPULATIONS/ENVIRONMENTAL EXPOSURE 

PATHWAY 
Appraisal of Environmental Exposure to Heavy Metals, 34154 
Fusion Tech: Aquatic Environmental Cycling; Effects of 

Activation Product Nuclides, 106415 
Mid-Pacific Marine Laboratory, 106563 

HUMAN POPULATIONS/ENVIRONMENTAL IMPACTS 
Environmental Research Park Support, 106422 . 
Environment Research Park, 106575 
Partial Support of the Man and Biosphere Program, 106688 

HUMAN POPULATIONS/EPIDEMIOLOGY 
Follow-Up Study of Persons Who Had 1-131 and Other 

Diagnostic Procedures During Childhood, 160166 
Longitudinal Study of Air Pollution on Mortality, 34951 

HUMAN POPULATIONS/HEALTH H A Z A R D S  
Analysis of Human Health Effects, 104032 
Demonstration Program to Show Ohio Landowners and 

Municipalities Acceptable Systems for Applying Sludge on 
Land. 72027 

H U ~ ~ N ' P O ~ L A T I O N S / L O W  DOSE IRRADIATION 
Health Systems, Inc., 160175 

HUMAN POPULATIONS/MORTALITY 
Health Impacts o f  Altered Geochemistry Associated with Mine 

Drainage from Western Interior Coals, 72053 
HUMAN POPULATIONS/MUTAGEN SCREENING 

Detection of Point Mutations in Somatic Cells, 34282 
HUMAN POPULATIONS/MUTATIONS 

Cytophysiological Studies in Mutagenesis, 34280 
HUMAN POPULATIONS/PUGET SOUND 

Cancer Incidence in Relation to Asbestos in Drinking Water in the 
Puget Sound Region, 72015 

HUMAN POPULATIONS/RADIATION DOSES 
Assessment of Radiation,Doses Resulting from Uranium Mining 

and Milling, 160156 
Dosimetry and Biotransport Models to Implement ALARA, 

160046 
Effects of Variations in Source Term and Parameter Values on 

Estimates of Radition Dose to Man, 11 1015 
Marshall Islands Dose Assessment, 10631 1 
Marshall Island Radioecology, 106391 
Modeling of Environmental Radiological Exposure Pathways and 

Consequences from Reactor Accidents, 160101 
Policy Studies, 104066 
Radiation Exposures from Products Containing Radioactive 

Materials, 1601 72 
Radioactivity in Stratospheric Air, 106661 
Whole Body Counting Program for the Public Around Three 

Mile Island, 160105 
HUMAN POPULATIONS/RADIATION PROTECTION 

Marshall Islands Radiological Safety Program, 106310 
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HUMAN POPULATIONS/RADIOBIOLOGY 
Phenotyping Mice and Human Beings for Responsiveness to 

Aromatic Hydrocarbons, 35097 
HUMAN POl'ULATIONS/RADIONUCLIDE MIGRATION 

Marshall Islands - Transuranics, 106389 
HUMAN POPULATIONS/REPRODUCTION 

Development of In Vitro Models for Assessing Reproductive 
Toxicity, 34408 

HUMAN POPULATIONS/RISK ASSESSMENT 
Multi-Media Sampling for Selected Carcinogens. 74562 
Reanalysis of the tri-State Leukemia Survey Data, 160127 
Toxicity of Pu-239 and Ra-226, 106008 

HUMAN POPULATIONS/SAFETY 
Emergency Technology, 100015 

HUMAN POPULATIONS/SOCIAL IMPACT 
Population Economy and Fiscal Impacts: Bering Norton Sale 57, 

54008 
HUMANPOPULATIONS/WHOLE-BODY COUNTING 

Whole Body Counting Program for the Public Around Three 
Mile Island, 160105 

HVAC SYSTEMS/POWER TRANSMISSION LINES 
Transmission Line Effects on Bird Flights, 116013 

HVDC SYSTEMS/BIOLOGICAL EFFECTS 
Effects of 60 Hz Fields on the Mammalian Central Nervous 

System, 34287 
HYBRID ELECTRIC-POWERED VEHICLES/ENERGY 

DEMAND - - - . - . -. . - 
Electric and Hybrid Vehicle Demonstration Agreement, 

HYBRID ELECTRIC-POWERED VEHICLES/ 
PERFORMANCE TESTING 
Electric and Hybrid Vehicle Demonstration Agreement, 

HYBRID REACTORS/SAFETY 
Fusion--Fission Hybrid Reactor Safety, 119064 

HYDRAZINE/BIOLOGICAL EFFECTS 
Translocation and Sperm Abnormality Induction by N-lsopropyl- 
alpha(2-methy1hydrazino)-p-Toluamide Hydrochloride 
(Procarbazine Hydrochloride) in Mouse Spermatogonia. 34204 

HYDRAZINE/ENVIRONMENTAL IMPACTS 
Environmental Fate of Hydrazine Fuels, 20003 

HYDRAZlNE/METABOLISM 
Hydrazine Metabolism as it Relates to Toxicity, 34953 

HYDRAZINE/TOXICITY 
Environmental Toxicology, 20009 

HYDROCARBON LOGGING 
See GAS METERS 

HYDROCARBONS 
See also ALKENES 

BENZA NTHRACENE 
BENZENE 
BENZOPYRENE 
BIPHENYL 
CA ROTENOIDS 
CHR YSENE 
MESITYLENE 
POL YCYCLIC AROMA TIC HYDROCARBONS 
PYRENE 
TOLUENE 
XYLENES 

HYDROCARBONS/ADSORPTION . 
Separation and Determination of Carcinogens. 35062 

HYDROCARBONS/AIR FOLLUTION ABATEMENT 
Diesel Exhaust Chamber Studies: Incremental Funding, 72566 

HYDROCARBONS/AIR POLLUTION CONTROL 
Diesel Particulate Emissions, 106295 
Field Testing: Application of Improved Combustion Technology 

to Power Generation Combustion Systems, 73008 
HYDROCARBONS/ATMOSPHERlC CHEMISTRY 

Analysis of the Relationships Between'Haze, Ozone, Sulfate, and 
Transport-Host, 72521 

Kinetic Study of Simulated Atmospheres Containing Common 
Sulfur, Nitrogen, and Carbon-Compound Pollutants, 72535 

Outdoor Simulation of Air Pollution Control Strntegics, 72531 
Rural Oxidant Studies and the Role of NOx in Rural Oxidant 

Formation, 72539 
Testing for SO2 at Old In-Situ Oil Shale Sites, 71094 

' HYDROCARBONS/BIODEGRADATlON 
Interactions of Chemical Pollutants and Microorganisms in the 

New Jersey Coastal Environment, 64 
HYDROCARBONS/BIOLOGICAL ACCUMULATION 

Accumulation in Plants, 1061 19 
HYDROCARBONS/BIOLOGICAL EFFECTS 

Biogeochemistry of Petroleum Components at the Sediment 
Water Interface. 106677 

Biosynthetic Control. 106086 
HYDROCARBONS/CARCINOGENESIS 

Carcinogenic, Mutagenic, and Cytotoxic Mechanism (DMBA). 
35024 

HYDROCARBONS/CHEMICAL ANALYSIS 
Chemistry Quality Assurance, 54080 
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Method Validation Studies fo Priority Pollutants, 70527 
HYDROCARBONS/CHEMICAL BONDS 

Interactions of Metal Ions with Organic Ligands in Natural 
Waters 75030 

HYDROEARBONS/CHEMICAL REACTION KINETICS 
Research in Chemical Kinetics, 119055 

HYDROCARBONS/CHEMILUMINESCENCE 
Determination of Natural Pollutant Flux and Dry Deposition . -  . 

Rates, 72540 
HYDROCARBONS/COMBUSTION 

Control of Hydrocarbon Emissions from First Generation 
Gasifiers, 100064 

HYDROCARBONS/DISTRIBUTION 
Pollutants: Uptake, Distribution, Metabolism, Excretion and 

Storage Sites in Marine Species, 34454 
HYDROCARBONS/ECOLOGICAL CONCENTRATION 

Investigation of Organic Pollutants in the Chesapeake Bay, 77552 
Measurement of Tropospheric and Stratospheric Trace Gases by 

Gas Chromatography, 73528 
N E  Regional Ox~dant  Study: Aircraft Measurements, 73522 
Petroleum Hydrocarbons in the Sediments and Benthos of Lakes 

Michigan (Indiana Harbor) and Superior.(Duluth Harbor), 
. 13024 
HYDROCARBONS/EMISSION 

Rural Oxidant Studies and the Role of NOx jn Rural Oxidation 
Formation, 73523 

HYDROCARBONS/ENVIRONMENTAL TRANSPORT 
Distribution and Fate of Biogenic and Petroleum Derived 

Substances in Marine Sediments, 54095 
Fate. Transport, and Transformation of Toxics: Significance of 

Susoended Sediment and Fluid Mud, 77550 
~ i ~ r i i o n  of Petroleum Products Accidentally Introduced into 

the Subsurface Through Spills, 106255 
Sea-Air Transport, 13001 1 
Sorption Processes in Soils and Water, 75029 

HYDROCARBONS/GAS CHROMATOGRAPHY 
Chemical Characterization of Organic Materials Related to Coal 

Conversion, 106438 
Determination of Natural Pollutant Flux and Dry Deposition 

Rates, 72540 
Development of Microextraction Procedure to Analyze Total 

Carbon and Organic Compounds from Dichotomous Filters, 
73519 

HYDROCARBONS/GENETIC EFFECTS 
Detecting Mutations Induced by Environmental Pollutants, 34814 

HYDROCARBONS/HEALTH HAZARDS . 
Diesel: Health Risk Assessment, 106316 
Dose Response Relation in Chemical Carcinogenesis, 106405 
Kinetics of Uptake and Excretion of  Vapors in Man, 34621 
Preparation and Fifteen Status Assessment Reports, 71014 

HYDROCARBONS/MASS SPECTROSCOPY 
Chemical Characterization of Organic Materials Related to Coal 

Conversion , 106438 
Development of Microextraction Procedure to Analyze Total 

Carbon and Organic Compounds from Dichotomous Filters, 
73519 

HYDROCARBONS/MEASURING INSTRUMENTS 
Development of a Personal CO2 Detector and a CH4 Detector, 

51025 
Test and Evaluate Portable Microwave Spectrometric Analyzer, 

33015 
HYDROCARBONS/METABOLISM 

Co-Oxidation of Petroleum Hydrocarbons by Estuarine 
Microorganisms, 13026 

Effects of Oil on the Growth and Energy Utilization of Juvenile 
Pink Salmon, I3022 

Effects of Hydrocarbons on Defense Mechanisms, 34818 
Effects of Halogenated Aromatic Hydrocarbons on the 

Metabolism of Foreign Organic Compounds, 72005 
Mechanism of Aryl Hydrocarbon Hydroxylase Induction (Rat), 

35096 
Phenotyping Mice and Human Beings for Responsiveness to 

Aromatic Hydrocarbons, 35097 
Pollutants: Uptake, Distribution, Metabolism, Excretion and 

Storage Sites in Marine Species. 34454 
Removal of Hydrocarbon Pollutants from Water by Prototheca 

zopfii, 56056 
HYDROCARBONS/MONITORING 

Assessment of Environmental Emissions from Oil Refining, 73000 
Effects of Petroleum Compounds on Estuarine Fishes, 77522 
Fenceline Screening for Organic Species, 72588 
Fluidic Sensor for Hydrocarbon and Hydrogen Sulfide Gas. 53026 
Monitoring of Mine Air Pollutions, 51026 
Multidetector Spectrographic Systems, 106428 
Petroleum Hydrocarbons in the Sediments and Benthos of Lakes 

Michigan (Indiana Harbor) and Superior (Duluth Harbor), 
13024 

Polymeric Interfaces for Continuous Monitoring of Hydrocarbon 
Emissions, 73530 

Study of Emissions from Trucks Over Transient Driving Cycles, 
73593 

HYDROCARBONS~MUTAGENESIS 
Carcinogenic, Mutagenic, and Cytotoxic Mechanism (DMBA), 

35024- ' - 
Coal Gasification Mutagenic Activity Hydrocarbons, 106339 
Coal Liquefaction: Comparative Mutagenesis, 106425 

HYDROCARBONS/PATHOGENESlS 
Health Effects of Coal Particulates, 106591 

HYDROCARBONS/QUALITATlVE CHEMICAL ANALYSIS 
Development of Microextraction Procedure to Analyze Total 

Carbon and Organic Compounds from Dichotomous Filters, 
7'4519 

HYDROCARBONS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Matrix Evaluation and Control Analysis of Fuel and Fuel 

Additives. 72587 
Petroleum Hydrocarbon Analysis of Marine Systems, 77016 

HYDROCARBONS/REMOVAL 
Powdered Carbon-Activated Sludge: Filtration Processes for 

Pe t rn le~~m Refinery Wastewater, 75504 
HYDROCARBONS/RISK ASSESSMENT 

Preparation and Fifteen Status Assessment Reports, 71014 
HYDROCARBONS/SOIL CHEMISTRY 

Testing for SO2 at Old In-Situ Oil Shale Sites. 71094 
HYDROCARBONS/SPECTROSCOPY 

Expand Organic Spectral Search System, 72582 
HYDROCARBONS/TOXICITY 

Acute Fish Bioassay, 20010 
Acute Static Toxicity Tests (Routine): RPAR, RPAR-Alternate, 

and Others, 77530 
Alterations in Membranes, Lipids, 106094 
Carcinogenic, Mutagenic, and Cytotoxic Mechanism (DMBA), 

35024 
Carcinogenesis by Hydrocarbons: a Molecular Approach, 35 139 
Development of Procedures for Development of lntermedia 

Transfers of Toxic Substances, 75045 
Diesel: Biological Characterization, 106288 
Diesel: Inhalation Dose Estimates, 106290 
Enzymatic Oxygen Fixation into Aromatic Hydrocarbons, 34603 
Fate and Effects of Petroleum Hydrocarbons and Selected Toxic 

Metals in Marine Ecosystems and Organisms, 13002 
Hydrocarbon Carcinoginses in Mouse and Human Cells, 35150 
Industrial Effluent Source Assessment, 77523 
Nephrotoxic Effects of Environmental Hydrocarbons, 34812 
Pathological Mechanisms, 20007 
Toxic Hazards Research in ~nvironmental  Toxicology, 20006 
Toxicity Testing: Inter-Laboratory Comparison with Marine 

Animals, 77546 
Toxicity Testing: Inter-Laboratory Comparison with Marine 

Animals, 77548 
Tumor Induotion Studies with the Tracheal Transplant Model, 

34502 
HYDROCARBONS/UPTAKE 

Pollutants: Uptake, Distribution, Metabolism, Excretion and 
Storage Sites in Marine Species, 34454 

HYDROCARBONS/VAPORS 
Evaluate Passive Organic Vapor Monitors, 33012 

HYDROCARBONS/VOLUME 
Estimating Hydrocarbons Lost During a Blowout, 53038 

HYDROCARBONS/WATER CHEMISTRY 
Biogeochemistry of Petroleum Components at the Sediment-- 

Water Interface, 54094 
HYDROCARBONS/WATER POLLUTION MONITORS 

Test Commercially Available Sensors, Samplers, and Systems for 
Field Applications, 74537 

Water Monitoring for Oil'Shale Development Nonpoint Source 
Pollutants. 74534 

HYDROCHLORIC ACID/MONITORINC 
Design and Fabrication of a Monitor for HCL Emissions in 

Stationary Sources, 73585 
Energy Related Remote and In-Situ Instrument Development, 

140004 
HYDROCHLORIC ACID/TOXICITY 

Environmental Toxicology, 20009 
Toxicology of Inhaled Acid Aerosols, 106480 

'HYDROCYANIC ACID/MONITORING 
Study of Emissions from Trucks Over Transient Driving Cycles. 

77597 
HYDCCYANIC ACID/QUANTITATIVE CHEMICAL 

ANALYSIS 
Determination of Hydrogen Cyanide, 76523 

HYDRODYNAMICS/MATHEMATICAL MODELS 
Development of Dynamic Two-Layer Model for Stratified 

Estuaries. 75003 
HYDROELECTRIC POWER/ENVIRONMENTAL IMPACTS 

Endangered Shortnose Sturgeons of the Hudson River: Their Life 
History and Vulnerability to the Activities of Man. I20002 



HYDROELECTRIC POWERfPEAK-LOAD PRICING 

Preparation of Environmental Impact Statement on Proposed 
Cross Steam Generating Plant, South Carolina, 120003 

Review of the 1978 Version of the LMS Real-Time Life Cycle 
Model, 120001 

HYDROELECTRIC POWER/PEAK-LOAD PRICING 
Optimal Pricing and Regulation of Electrical Energy in a System 

Depending on Hydroelectric Capacity, 56015 1 
HYDROELECTRIC POWER/RATE STRUCTURE 

Optimal Pricing and Regulation of Electrical Energy in a System 
Depending on Hydroelectric Capacity, 56015 

HYDROELECTRIC POWER PLANTS 
See also LO W-HEAD HYDROELECTRIC PO WER PLANTS 

PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 

EFFECTS 
Backwater Studies Above Bonneville, 116010 
Effects of Hydroelectric Generation on Riverine Ecology, 106197 

HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Investigating Effects of Power Peaking on Fall Chinook Egg 

Incubation and Hatching Study. 116004 
HYDROELECTRIC POWER PLANTS/FISH PASSAGE 

FACILITIES 
Evaluation of Efficiency of Juvenile Bypass Systems, 20012 

HYDROELECTRIC POWER PLANTS/REGULATIONS 
Optimal Pricing and Regulation of Electrical Energy in a System 

Depending on Hydroelectric Capacity. 56015 
HYDROELECTRIC POWER PCANTS/SITE SELECTION 

U.S. Lineaments, 53000 
HYDROELEffRICITY 

See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/BIOLOGICAL ACCUMULATION 

Environmental Effects of Effluents of Uranium Enrichment 
Facilities, 106418 

HYDROFLUORIC ACID/BIOLOGICAL EFFECTS 
Response of Plants to Air Pollution, 76000 

HYDROFLUORIC ACIDIENVIRONMENTAL TRANSPORT 
Environmental Effects of Effluents of Uranium Enrichment 

Facilities, 106418 
HYDROFLUORIC ACID/MEASURING INSTRUMENTS 

Evaluation of Gas Filter Correlation Techniques for the Single- 
Ended Measure of NO2, 72550 

HYDROGEN/ATOM-MOLECULE COLLISIONS 
Crossed Molecular Beams, 119034 

HYDROGEN/ENVIRONMENTAL IMPACTS 
Assessment of Environmental and Safely Controls for Hydrogen, 

100061 
HYDROGEN/EXHAUST GASES ~ ~ - -  - . - -  - - - -  

Atmospheric Measurements of Formaldehyde and Hydrogen 
Peroxide, 72536 

HYDROGEN/MONITORING 
Brush Fire Project. 130018 

HYDROGEN/SAFETY 
Assessment of Environmental and Safety Controls for Hydrogen. 

10006 1 
HYDROGEN/TRANSPORT 

Assessment of Environmental and Safety Controls for Hydrogen, 
100061 

HYDROGEN 2 
See DEUTERIUM 

HYDROGEN 3 
See TRITIUM 
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HYDROGEN PRODUCTION/PHOTOCHEMlCAL 
REACTIONS 
Photochemical Mechanism of the Production of Hydrogen, 

130032 
HYDROGEN SULFATES 

See SULFURIC ACID 
HYDROGEN SULFIDES/ABSORPTION 

Role of Spent Shale in Oil Shale Processing and the Management 
of Environmental Residues, 113032 

HYDROGEN SULFIDES/AIR POLLUTION ABATEMENT 
Demonstration on EIC's Copper Sulfate Process for Removal of 

Hydrogen Sulfide and Other Trace Contaminants from 
Geothermal Steam of Turbine In-Let Temperatures and 
Pressures. 1 16020 . - 

New and Enhanced Processes to Remove Hydrogen Sulfide from 
Geothermal Fluids and to Produce a Useful By-Product, 116021 

HYDROGEN SULFIDES/ATMOSPHERIC CHEMISTRY 
Effects of Atmosph,eric H2S on Vegetation, 106296 

HYDROGEN SULFIDES/ELECTROLYSIS 
Electrochemical Disposal of H2S, 113021 

HYDROGEN SULFIDES/MONITORING 
Fluidic Sensor for Hydrocarbon and Hydrogen Sulfide Gas, 53026 
Monitoring Guidelines for H2S and Non-Condcnsiblc Haznrdous 

Gases. 74502 
HYDROGEN SULFIDES/OXIDATION 

Waste to Energy Technology Conference, 71098 
HYDROGEN SULFIDES/REMOVAL 

Demonstration of EIC's Geothermal H2S Removal Process. 71083 
HYDROGEN SULFIDES/TOXICITY 

Effects of Atmospheric H2S on Vegetation, 106296 
HYDROLOGY/MEETINGS 

Symposium and Modeling of Pollutant Transport in  Receiving 
Waters, 75006 

HYDROPEROXY RADICAI.S/MEASURING INSTRUMENTS 
Chemical Amplifiers as Odd Hydrogen Radical Detectors, 72532 

HYDROXIDES/PRECIPITATION 
Effect of Anions on the Precipitation of Heavy Metal Ions from 

Electroplating Waste, 71026 
HYDROXYL RADICALS/ATMOSPHERIC CHEMISTRY 

Measurement of the Oxidizing Potential of the Troposphere for 
Solvent Emissions, 72546 

HYDROXYL RADICALS/BIOLOGICAL PATHWAYS 
Oxidative and Free Radical Mechanisms Underlying the Actions 

of Pollutants, 106068 
HYDROXYL RADICALS/MEASURING METHODS 

Study of Atmospheric Trace Gases by Mass Sepctrometry, 1 19040 
HYDROXYLASE/BIOCHEMICAL REACTION KINETICS 

Mechanism of Aryl Hydrocarbon Hydroxylase Induction (Rat), 
35096 

HYDROXYLASE/ENZYME ACTIVITY 
Possible Neoplastic Effects of Non-Neoplanic Viruses. 35049 
Study of Polycyclic Hydrocarbon Metabolism. 35028 

HYDROXYTOLUENES 
See CR ESOLS 

HYGAS PROCESS/PROCESS SOLUTIONS - .  ~- - - 

~ractionation iforganic Samples from Hygas Pilot Plant. 106729 
HYPERTHERMIA/GENETIC EFFECTS 

Drosophila Cytology and Genetics. 1061 2 1 
HYPOPHYSlS 

See PITUIT.4R Y GLAiVD 
HYPOXIA 

See ANOXIA 

See H YDROFL UORIC ACID 
HYDROGEN FUELS 

Design Data for Hydrogen Engine. 110028 
HYDROGEN IONS 2 PLUS/ION-MOLECULE COLLISIONS 

Crossed Molecular Beams. 119034 
HYDROGEN ISOTOPES/MEETINGS 

International Meeting on Dendro-Isotopic Research. 1061 72 
HYDROGEN ISOTOPES/VAPOR PRESSURE 

Atomic and Molecular Properties and Their Relationship to 
Separation Processes. 1 19048 

HYDROGEN NITRATES 
See NITRIC ACID 

HYDROGEN PEROXIDE/MEASURING METHODS 
Atmospheric Measurements of Formaldehyde and Hydrogen 

Peroxide. 72536 
H Y D R O G E ~  PRODUCTION 

Sec, also THERMOCHEMICAL PROCESSES 
HYDROGEN PRODUCTION/BIOSYNTHESIS 

Electrochemical Conversion of Biomass into Proteins and 
Hydrogen, 28 

ICEKHEMICAL COMPOSITION 
Gases in Sea Ice. 10617 1 

ICE/ENVIRONMENTAL TRANSPORT 
Sea Ice Hazards: Beaufort Sea, 54081 

ICE/MECHANICAL PROPERTIES 
Sea Ice Hazards: Beaufort Sea. 54081 

ICELAND/GEOLOCY 
Remote Sensing of High Temperature Geothermal Areas of 

Iceland. 53009 
ICELAND/GEOPHYSICS 

Remote Sensing of High Temperi~ture Geothermal Areas of 
Iceland. 53009 

ICELAND/GEOTHERMAL FIELDS 
Remote Se~tsitlg of High Temperature Geothermal Areas of 

Iceland. 53009 
ICELANDANFRARED SURVEYS 

Remote Setisitlg of High Temperi~turr Geothermi~l Areas of 
Iceland. 53009 
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ICHTHYOPLANKTON/ENTRAINMENT 
Develov Strived Bass Young-of-the-Year Model on Hudson 

~ i v e ; .  1 6 0 h  
- 

ICHTHYOPLANKTON/IMPINGEMENT 
Develop Striped Bass Young-of-the-Year Model on Hudson 

River, 160000 
IDAHO 

See olso RAFT RIVER VALLEY 
IDAHO/HYDROELECTRIC POWER 

Undeveloped Hydropower as a Potential Energy Source in Idaho, 
56014 

IDAHO NATIONAL ENGINEERING LABORATORYmATURE 
RESERVES 
INEL Ecological Studies: NERP. 106560 

IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIATION MONITORING 
INEL Site Radioecology Program, 106561 

IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE MANAGEMENT 
INEL Site Radioecology Program, 106561 

IDAHO NATIONAI. ENGINEERING LABORATORY/ 
RADIOECOLOGY 
INEL Site Radioecology Program, 106561 

ILLINOIS/WATER QUALITY 
Role of Aquatic Communities in Evaluating Strategies, 

Establishing Standards and Monitoring Programs for Water 
Quality Management, 71518 

Trophic Classification of Illinois Lakes, 74553 
IMAGE PROCESSING/OPTIMIZATION 

Advanced Imaging Concepts for Diagnostic Medical and 
Environmental Problems, 106228 

IMINOUREA 
See GUANIDINES 

Canine Transfer Factor, 106622 
Growth of Bone Marrow in Modified T C  System, 106621 

IMMUNE REACTIONS/BIOLOGICAL RADIATION 
EFFECTS 
Ultraviolet Light Radiation and Immunoregulation, 35077 

IMMUNE REACTIONS/PATHOLOGICAL CHANGES 
Diesel Exhaust/Coal Dust Animal Exposure Studies, 33018 
Environmental Contaminants: Effect on Tumor Immunity, 34830 

IMMUNE REACTIONS/RADIOSENSITIVITY EFFECTS 
Immune Surveillance in Radiation Carcinogenesis, 35013 

IMMUNE SERA 
See IMMUNE SERUMS 

IMMUNE SERUMS/BIOLOGICAL STRESS 
Chemical Effects on the Immune System, 106C11 

IMMUNE SERUMS/CHEMICAL PROPERTIES 
Carcinogen Screening, 106066 

IMMUNE SERUMSI'PURIFICATION 
Carcinogen Screening, 106066 

IMMUNITY/BIOLOGICAL MODELS 
Ultraviolet'Carcinogenesis and Immunity, 35 1 14 

IMMUNITY/BLOOD~CIRCULATlON 
Observations on Immunohemopoietic Marrow, 10663 1 

IMMUNOGLOBULINS/CHEMICAL PROPERTIES 
Biophysics. 106096 

IMMUNOGLOBULINS/MOLECULAR STRUCTURE 
X-Ray Diffraction, 106074 

IMMUNOLOGY 
Effects of Energy Derived Pollutants. 106355 

IMMUNOLOGY/BIOLOGICAL MODELS 
Respiratory Anaphylaxis to Industrial Chemicals, 34819 

IMPERIAL \'ALLEY/AIR QUALITY 
IVEP: Air Quality, 106392 

IMPERIAL VALLEY/BASELINE ECOLOGY 
Development of a Strategy for Monitoring Contamination of 

Plants, Animals, and Soils by Studying Areas in Roosevelt Hot 
Springs, Utah, 74505 

IMPERIAL VALLEY/ENVIRONMENTAL IMPACTS 
Geothermal Studies (Geysers), 106258 

IMPERIAL VALLEY/RESOURCE DEVELOPMENT 
Geothermal Studies (Geysers), 106258 

IMPERMEABLE DRY ROCK 
See HOT-DR Y-ROCK SYSTEMS 

IMPINGEMENT/BIOLOCICAL EFFECTS 
Develop Striped Bass Young-of-the-Year Model on Hudson 

~ i v e ; ,  160600 
Minimization of Imvacts Associated with Power Plant Raw Water 

Usage, 150048 
IMPINGEMENT/BIOLOGICAL MODELS 

Mechanical Impacts of Impingement, 106421 
IMPINGEMENT/ENVIRONMENTAL IMPACTS 

Impacts on Hudson River White Perch. 160001 
INCIDENTS 

See ACCIDENTS 

INCINERATORS/AIR POLLUTION CONTROL 
Air Pollution Control Guidance for Army Boilers and 

Incinerators, 20013 
INCINERATORS/CHEMICAL EFFLUENTS 

Air Pollution from Municipal Wastewater Sludge Incinerators, - 
7 107.7 - 

INCINERATORS/ENVIRONMENTAL IMPACTS 
Air Pollution from Municipal Wastewater Sludge Incinerators, 

7 1027 
~ir I%llu t ion  Control Technology Development for Waste-As- 

Fuel Processes, 71075 
Parametric Evaluations of a Field Scale Hazardous Waste 

Incinerator, 71 507 
IN-CORE FUEL MANAGEMENT 

See FUEL MANAGEMENT 
INDIAN OCEAN/GEOCHEMICAL SURVEYS 

Geochemical Ocean Section Study, Atlantic--Pacific--Indian 
Oceans Program: Operations Group, 13005 1 

Geochemical Ocean Sections Study: Indian Ocean Carbonate 
Chemistry, 130052 

INDIAN RESERVATIONS/ENERGY SOURCE DEVELOPMENT 
Arnrricarts fur. Iildiar~ Oppot.turtity, 108003 
Assessment of the Potential Impacts of Proposed Energy 

Development on Water Resources of Northern Cheyenne 
Indian Reservation, Montana, 71059 

INDIAN RESERVATIONS/FISHING INDUSTRY 
Continuation of Anadromous Fish Production Facility Studies, 

1 16009 
INDIAN RESERVATIONWLAND USE 

Americans for Indian Opportunity, 108003 
INDIUM/TOXICITY 

Teratogenic Effects of Heavy Metals, 34609 
INDOOR AIR POLLUTION/SURVEY MONITORS 

Portable XRF Survey Meter and Personal Sample Reader for 
Elemental Dosimetry of lndustrial Atmospheres, 106572 

INDUSTRIAL PLANTS 
See olso COAL GASIFICA TION PLANTS 

COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
DESALJNA TION PLANTS 
FEED MATERIALS PLANTS 
FOIJNDZ IES - - - -  
OIL SAND PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 

INDUSTRIAL PLANTS/AIR POLLUTION CONTROL 
Fugitive Emission Control Technology Study in Secondary Non- 

Ferrous Metals, 7 1019 
INDUSTRIAL PLANTS/CHEMICAL EFFLUENTS 

Removal of Priority Pollutant by Filter Aid/Powdered Activated 
Carbon, 71029 

INDUSTRIAL PLANTS/FLUE GAS 
Mass and Energy Transfer in Chemical Reactions, 130016 

INDUSTRIAL PLANTS/INDOOR AIR POLLUTION 
Portable XRF Survey Meter and Personal Sample Reader for 

Elemental Dosimetry of Industrial Atmospheres, 106572 
INDUSTRIAL PLANTS/INDUSTRIAL WASTES 
Neutralization/Precipitation Manual of Practice, 71038 

INDUSTRIAL PLANTS/PROCESS HEAT 
Environmental, Economic, and Conservation Aspects of 

Cogeneration, 7 1096 
INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 

Beneficial Uses of Waste Heat: lndustrial and Residential Uses, 
150033 

INDUSTRIAL PLANTSIWASTE PROCESSING 
Packed-Bed Reactors for Concentrated Waste Treatment and 

Energy Production, 56641 
INDUSTRIAL PLANTS/WATER POLLUTION 

Foam Study River Survey, 71028 
INDUSTRIAL SECTOR 

See INDUS TR Y - . . . . - - - . . - 
INDUSTRIAL WASTES/AERIAL MONITORING 

Fraunhofer Luminescence, 53016 
INDUSTRIAL WASTES/DEMULSIFICATION 

Techniques for Handling Emulsions and Solvent Concentrations 
in Prioritv Pollutant Analvses. 7051 1 

INDUSTRI'L WASTESIGAS CHROMATOGRAPHY 
Analytical Analysis of Dioxin-Containing Industrial Samples. 
71077 

I N D U ~ ~ ~ I A L  WASTESILEACHING 
Analytical Methods Evaluation for Applicability in Leachate 

Analysis. 71501 
Fate of Heavy Metals During Landfill Stabilization of Solid Waste 

Materials with Leachate Cycle. 71504 
INDUSTRIAL WASTES/MASS SPECTROSCOPY 

Analytical Analysis of Dioxin-Containing lndustrial Samples. 
7 1032 
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INDUSTRIAL WASTES/TOXICITY .- 
Develop Improved Bioassay Techniques, 7032  
Relative Toxicitv of Selected Industrial Effluents as Determined - - 

by a ~ u b l e t h a i ~ i s h  Test and a Daphnia Acute Lethal Test, 
' 

76501 
INDUSTRIAL WASTES/WASTE PROCESSING 

Development of an Activated Carbon Process for the Removal of 
Cadmium(I1) from Industrial Wastewaters, 7,1025 

Highway Binder Materials from Cellulosic and Related Wastes, 
63038 -----  

Laboratory Studies of Priority Pollutant Treatability, 71035 
Residual Waste Treatment Facility, 75508 

INDUSTRIAL WASTEWWATER TREATMENT 
Neutralization/Precipitation Manual of Pract~ce, 71038 

INDUSTRY 
See also CEMENT IAIDUSTR Y 

CHEMICAL INDLISTR Y 
COAL INDUSTR Y 
FER TILIZER INDUSTR Y . 
FISHING INDUS TR Y 
FOOD INDUSTR Y 
FORESTRY 
FURAIITUREINDUSTRY ' 

GEOTHERMAL INDUSTR Y 
GL.4SS IIVDUSTR Y 
LNG INDUSTRY 
METAL INDUSTRY 
NA TURAL GAS INDUSTR Y 
NUCLEAR INDUSTRY 
OIL SAND INDUSTR Y 
OIL SHALE INDUSTR Y 
PA PER IIVDUSTR Y 
PETROLEUMINDUSTRY , 
SOLAR INDUSTR Y 
SYNTHETIC FUELS INDUSTR Y 
TEXTILE INDUSTR Y 
WOOD PRODUCTS INDUSTR Y 

INDUSTRY/WASTE MANAGEMENT 
Multimedia Emission Inventory: Wood Treating Industry, 71036 

INFANTS/BEHAVIOR 
Infantile Lead Treatment Alters Drinking Behavior, 34963 

INFANTS/DIET -. - -. - . - - 
Environmental Contaminants of Infant ~oodsfuffs: the Breast Milk 

and Formula Project, 34053 
INFANTS/MAXIMUM PERMISSIBLE DOSE 

Fetal and Juvenile Radiotoxicity, 106475 
INFANTS/RADIATION DOSES 

Methods in Dosimetry, 160162 
INFORMATION CENTERS 

Development of a center for Biosystematic Resources, 106275 
INFORMATION NEEDS/MANAGEMENT 

Services-Securing Investigator Support Information and/or 
Scientific Area Searches, 106147 

INFORMATION RETRIEVAL 
OCS Base Line Studies. 13001 

INFORMATION SYSTEMS 
Applications and Maintenance of Environmental Analysis System, 

10402 1 ~. 

Fuel Trac Systems Services, 160150 
NRC Measured Data Repository (MDR), 160049 

INFORMATION SYSTEMS/DATA BASE MANAGEMENT 
Studies and Analyses of Environmental Management Sps:?ms for 

Use in Assessing and Implementing DOE'S Environmental 
Mission, 104030 

INFORMATION SYSTEMS/DATA COMPILATION 
Inventory of Federal Energy-Related Environment and Safety 

Research, 108000 
INHALATION/LABORATORY EQUIPMENT , 

Development of an Automatic Small Animal Inhalation ~adil i ty,  
34102 

INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 

INORGANIC COMPOUNDS/MONITORING 
NASN Operations, 72586 
Portable XRF Survey Meter and Personal Sample Reader for 

Elemental Dosimetry of Industrial Atmospheres, I06572 
INORGANIC COMPOUNDS/TOXICITY . - - - ~ - -  

Determine the Toxic Effects of Selected Inorganic Pollutants on 
Western Aquatic Species, 76014 

INSECTICIDES 
See also DDT 

KEPONE 
PARA THION 

INSECTICIDES/ENVIRONMENTAL TRANSPORT. 
Ecological-Biological Effects and Interactions of Pesticides in a 

Soil-Plant-Water Microcosm. 76007 
INSECTICIDES/TOXICITY 

Aquatic Community Bioassays, 77532 

Exposure Assessment: Bioconcentration, 77534 
INSECXS 

See also IMOSQUITOES 
INSECTS/ANIMAL BREEDING 

Pruductiun uf Artl~rupud Pests and Vectors in Stri~-Mine Ponds. 
150020 

INSECTS/BIOLOGICAL INDICATORS 
Development of Chronomid Embryo: First Instar Test Procedure, 

765 18 
INSECTS/METABOLISM 

Investigation of the Bioenvironmental Impact of Fossil Fuel-Fired 
Plants in the Fort Union Basin, 76025 

INSECTS/RADIOSTERILIZATION 
Cytogenetic Basis of Resistance to Radiation-Induced Sterility in 

Insect Species with Holokinetic Chromosomes, 106669 
IN-SITU GASIFICATION/AIR POLLUTION 

In-Situ Gasification of Eastern Coal, 71092 
IN-SITU GASIFICATION/ASHES 

Proposal to Assess Metal Ion Pollution of Groundwater as a 
Consequence of Underground Coal Gasification in the San Juan 
Basin, 7 1046 

IN-SITU GASIFICATION/ENVIRONMENTAL EFFECTS 
ECT Aspects of In-Situ Coal Gasification Groundwater Quality 

Changes and Subsidence Effects, 100057 
Environmcntnl Effccts of In Situ Gasification of Texas Lignite, 

71045 
~hytotoxicity and Plant Response to Aqueous Effluents Derived 

from In Situ Fossil Fuel Processing, 113001 
Proposal to Assess the Problems of Water Supply Contamination 

Due to Underground Coal Gasification, 56030 
IN-SITU GASIFICATION/ENVIRONMENTAL IMPACTS 

Environmental Control Problem Definition Studies in Coal 
Conversion Processes: A High Reactive Coal In-Situ 
Gasification, 73013 

In Situ Coal Gasification: Water/Air, 106248 
IN-SITU GASIFICATION/GROUND SUBSIDENCE 

ECT Aspects of In-Situ Coal Gasification Groundwater Quality 
Changes and Subsidence Effects, 100057 

Large Scale Underground Coal Gasification Experiment, 71063 
IN-SITU GASIFICATION/HYDROLOGY 

Environmental Monitoring of Pricetown, West Virginia, In Situ 
Coal Gasification Field Test, 113005 

IN-SITU GASIFICATION/MATHEMATICAL MODELS , 
Development of Predictive Models for Fluidized Bed and 

Entrained Suspensions in Coal Conversion, 1 19054 
IN-SITU GASIFICATION/SITE SELECTION 

Environmental Effects of In Situ Gasification of Texas Lignite, 
71045 . - -  . -  

Proposal to Assess the Problems of Water Supply Contamination 
Due to Underground Coal Gasification, 56030 

IN-SITU GASIFICATION/WASTES 
Effluent Inventory and Control Technology Review, 113003 

IN-SITU GASIFICATION/WATER POLLUTION 
Environmental Monitoring of Pricetown, West Virginia, In Situ 

Coal Gasification Field Test, 113005 
Proposal to Assess the Problems of Water Supply Contamination 

Due to Underground Coal Gasification, 56030 
Proposal to Assess Metal Ion Pollution of Groundwater as a 

Consequence of Underground Coal Gasification in the S?n Juan 
Basin, 71046 

IN-SITU PROCESSING - - - - - - - - -. - 
see also IN-SITU GASIFICATION 

IN-SITU RETOR TING 
IN-SITU PROCESSING/ENVIRONMENTAL IMPACTS - 

Effects of Aqueous Effluents from In Situ Fossil Fuel Processing 
Technologies on Aquatic Systems, 113000 

IN-SITU PROCESSING/GASEOUS WASTES 
Role of Spent Shale in Oil Shale Processing and the Management 

of Environmental Residues, 113032 
IN-SITU PROCESSING/TECHNOLOGY ASSESSMENT 

Assessment and Control of Water Contamination: Oil Shale 
Extraction and Processing, 100097 

IN-SITU RETORTING/AIR POLLUTION CONTROL 
H2S/SO2 Control Technology Study. 71 1 I0 

IN-SITU RETORTING/CHEMICAL EFFLUENTS 
Oil Shale and Tar Sand Effluent Characterization. 106484 

IN-SITU RETORTING/CHEMICAL REACTION YIELD 
Nature of Nitrogenous Pollutants of In Situ Oil Shale Processes. 

106740 
IN-SITU RETORTING/ENVIRONMENTAL IMPACTS 

Environmental Characterization of Oil Shale Retorting. 71047 
Environmental Aspects of Oil Shale Underground Coal 

Gasification and'Tar Sand Processing. 1 13009 
Ground Water--Mineralogy Relationships for In Situ Oil Shale 

Retorting. 75518 
In Situ Oil Shale: Ecology. 106238 

IN-SITU RETORTING/GROUND SUBSIDENCE 
Environmental Control Technology i n  In Situ Oil Shale. 100101 



OCTOBER 1980 143s IONIZING RADIATIONS/RISK ASSESSMENT 

IN-SITU RETORTING/STRATA C O N T R O L  
Environmental Control Technology in In Situ Oil Shale, 100101 

IN-SITU RETORTING/WASTE PRODUCT UTILIZATION 
Off-Gas Utilization/Control for In Situ Oil Shale Retort, 113004 

IN-SITU RETORTING/WASTE WATER 
Laboratory Determination of Leaching Rates from Oil Shale 

Retorted Under S imula t~d  In Situ Retorting Conditions, 113007 
Study of Aerobic Oxidation and Allied Treatments for Upgrading 

In Site Retort Waters. I1301 1 
IN-SITU RETORTING/WATER POLLUTION A B A T E M E N T  

Control Technology for 111-Situ Oil shale Retorts, 100044 
INSTRUMENTS (MEASURING) 

See MEASURIArG INSTRUMENTS 
INSULATION (THERMAL) 

See THERMAL II\!SULATIOIV 
INTAKE STRUCTURES/DESIGN 

Advanced Waste Heat Control for EPA, 150016 
Advanced Waste Heat Control for EPA: Intake Structure Task. 

150102 
INTAKE STRUCTURES/ENVIRONMENTAL E F F E C T S  

Develop Striped Bass Young-of-the-Year Model on Hudson 
River, 160000 

Threadfin Shad Impingement: Population Response, 160020 
I N T A K E  STRUCTURES/ENVIRONMENTAL IMPACTS . 

Minimization of Impacts Associated with Power Plant Raw Water 
Usage. 150048 

I N T A K E  STRUCTURES/PERFORMANCE TESTING 
Advanced Waste Heat Control for EPA: Intake Structure Task, 

l50l02 
Horizontal Travelling Screen, 150096 

I N T A K E  STRUCTURES/SCREENS 
Fine Mesh Screening Alternatives for Power Plant Intakes, 

1 5001 7 . 
lntake Avoidance Concept, 150098 
Membrane Processes for Refurbishing Power Plant Water Supply, 

t Snnt I . ---. . 
INTERFACES/STRUCTURAL CHEMICAL ANALYSIS 

NMR Studies of Membrane Structure, 106093 
INTERMEDIATES (REACTION) 

See R EACTIOS Ii\'TERMEDIA TES 
INTERMETALLIC COMPOUNDS/CHEMISTRY 

Liquid Metal Chemistry; 119020 
INTERMETALLIC COMPOUNDS/THERMODYNAMIC 

PROPERTIES 
Liquid Metal Chemistry, 119020 

INTERNAL COMBUSTION ENGINES 
See also DIESEL EAGI,\'ES 

' GAS TURBINE ENGINES 
SPARK IG;\?ITIOIV EA'GII\~ES 

INTERNAL COMBUSTION ENGINES/DESIGN 
Special Foreign Currency Award (in Indian Currency) for 

Research on Combustion of Alcohol and Biogas. 130013 
Special Foreign Currency Award (Including Indian Currency and 

U.S. Dollars) for Development of Some Alternative Sources of 
Energy for Combustion Engines. 130014 

INTERNAL COMBUSTION ENGINES/EXHAUST G A S E S  
Exhaust Products from Alternate Fuels and .4dvanced 

Technology Englnes, 106728 
INTERNAL COMBUSTION ENGINES/FUEL 

SllRSTITlJTION - - - -  - - - - 
Non-Petroleum Fuels for Power Units Used by Agriculture, 56 

INTERNAL COMBUSTION ENGINES/PERFORMANCE 
Characterization of Alcohol/Gasoline Blends. 110018 
Investigation of Alcohol/Gasoline Blends. 110025 

INTERNAL COSTAh.1INATION 
See RADI0;YUCLIDE KIA7ETICS 

ISTERSTITIAL WATER/SPATIAL DISTRIDUTION 
Forniation Water Dispersion Study, 54042 

INTERSTITIAL WATER/WATER POLLUTION. 
Formation Water Dispersion Study. 54042 

ISTESTINAL ABSORPTION/BIOCHEMICAL REACTION 
KISETICS 
Mechanisms of Intestinal Cadmium Absorptioli in Rats. 72020 

lSTESTINES/NEOPLASXIS 
Enzymology of Radiation-Induced Intestinal Carcinoma. 35061 

ISVERTEBRATES 
See abo .1 R THR OPODS 

ECHIRIODERAMS 
.MOLLUSCS 
.\%iM,J TODES 
PROTOZOA 

INVERTEBRATEWANIMAL G R O W T H  
Thermal Regulation of Functional Groups in Running Water 

Ecosystems. 106276 
INVERTEBRATES/BEHAVIOR 

Behavioral and Physiological Indices of Pollutant Stress in 
Zooplankton and Invertebrate Larvae. 77007 

INVERTEBRATES/ECOLOGY 
Prepare Identification Manual for the ilotifers, 70538 

INVERTEBRATEWMANUALS 
Prepare an Illustrated Manual for Estuarine Macroinvertebrates, 

70537 
INVERTEBRATES/METABOLISM 

Bioaccumulation Kinetics of Marine Invertebrates, 7701 1 
INVERTEBRATES/PHYSIOLOGY 

Behavioral and Physiological Indices of Pollutant Stress in 
Zpoplankton arid lrivertebratc Larvae, 77007 

INVERTEBRATES/TAXONOMY 
Prepare Identification Manual for the Rotifers, 70538 

IODINE 127/BUILDUP 
INEL Site Radioecology Program, 106561 

IODINE I27/RADIOECOLOGICAL CONCENTRATION 
INEL Site Radioecology Program, 106561 

IODINE 129/BIOLOGICAL RADlATlON EFFECTS 
Lifetime Effects of 1-129, 106620 

IODINE 129/BUILDUP 
INEL Site Radioecology Program, 106561 

IODINE 129/ENVIRONMENTAL T R A N S P O R T  
Environmental Behavior of TE-99 and 1-129, 106458 

IODINE I29/RADIOECOLOGICAL CONCENTRATION 
Environmental Behavior of TE-99 and 1-129, 106458 
INEL Site Radioecology Program, 106561 

IODINE 131/BIOLOGICAL RADIATION EFFECTS 
Comparative Rat Thyroid Carcinogenesis from Iodine-131 and 

External Radiation, 37201 
IODINE I31/CARCINOGENESIS 

Follow-Up Study of Persons Who Had 1-131 and Other 
Diagnostic Procedures During Childhood. 160166 

IODINE 13I/RADIOECOLOGICAL CONCENTRATION 
Iodine Pathway Study, 160086 

IODINE I3 l /RADIONUCLIDE MIGRATION 
Iodine Pathway Study, 160086 

IODINE ISOTOPES/BIOLOGICAL PATHWAYS 
1-131 Pathway Behavior Under Stored Feed Conditions, 160104 

IODINE ISOTOPES/HEALTH H A Z A R D S  
Criteria and Test Methods for Certifying Air-Purifying 

Respirators Against Radioiodine, 160055 
ION EXCHANGE 

Fundamentals of Separation Chemistry, 119053 
ION EXCHANGE CHROMATOGRAPHY/TECHNOLOGY 

UTILIZATION 
Ion Chromatography of Aromatic Amines, 73531 

ION EXCHANGE MATERIALS 
Evaluation of the Dionex Ion-Exchange Chromatograph for 

Natural Water Sample Analysis, 70503 
IONIZING RADIATIONS/BIOLOGICAL EFFECTS 

Ionizing Radiation on Cultured Cells, 106040 
Nucleic Acid Structure, 1061 16 
Recombination and Repair of D N A ,  106070 

IONIZING RADIATIONS/BIOLOGICAL RADIATION 
E F F E C T S  
Basic Studies of ~ h ~ s ~ o l o ~ i c a l  Systems and Their Reactions to 

Ionizing Radiation, 106605 
Biological and Physical Action of Radiation on DNA. 35108 
Cellular Radiobiology, I06610 
Cytogenetic Effect of Radionuclides. 106700 
Effect of Chemical Carcinogens on Hernopoiesis. Immunopoiesis, 

and Viral Oncogenesis, 106509 
Immune Impairment for Inhaled Radionuclides. 106704 
Physico-Chemical Studies of Radiation Effects in Cells. 106579 
Problems in Radiation Embryology. 106514 
Radiation In Vitro and Mammary Cell Survival and Neoalasia. 

35012 
Radiation Chemistry of DNA.  106063 
Study of the Molecular Bases for Radiation Mutagenesis. 106518 

IONIZING RADIATIONS/CARCINOGENESlS 
Immune Surveillance in Radiation Carcinogenesis. 35013 
Radiation-Induced Thyroid Cancer. 35026 
Radiation-Induced Mutagenesis and Carcinogenesis. 35083 

IONIZING RADIATIONS/COMPARATIVE EVALUATIONS 
Biochemical Effects of Radiation on Cells. 106103 

IONIZING RADIATIONS/DELAYED RADIATION 
E F F E C T S  
Delayed Effects of Radiation. 106719 
External Radiation Tosicity: Neutron and Gamniu-Ray Toxicity 

Studies. 106335 
IONIZING RADIATIONS/DOSIMETRY 

Radionuclide Energy and Damage. 106720 
IONIZING RADIATIONS/GENETIC RADIATION E F F E C T S  

Molecular Aspects of Radi;~!ion Getletics. 106320 
IONIZING RADIATIONS/MUTAGENESIS 

Microbial Genetics. 106120 
Kadiation-Induced Mutagenesis and Cnrcinoge~~esis. 35083 
Recombination and Repair of DNA.  106070 

IONIZING RADIATIONS/RADIATION H A Z A R D S  
Forum Entitled Nuclear Radiation: Hot\, Dangerous Is It. 160151 

IONIZING RADIATIONS/RISK ASSESSMENT ' '  ' . ' 
Forum Entitled Nuclear Radiation: How Di~ngerous Is It. 160151 
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IONOPHORESIS 
See ELECTROPHORESIS 

IONOSPHERE 
See also D REGION 

E REGION 
IONOSPHERE/AIR POLLUTION 

3-D Simulation of Local Ionospheric Effects of SPS Rocket 
Exhaust, 119009 

Research of Archived Records Concerning Ionospheric Effects of 
Rocket Launchings, 119008 

IONOSPHERE/HEATING 
SPS Ionospheric Heating and Telecommunications Impacts, 

119013 
IONOSPHERE/ROCKETS 

3-D Simulation of Local Ionospheric Effects of SPS Rocket 
Exhaust, 1 19009 

Research of Archived Records Concerning Ionospheric Effects of 
Rocket Launchings, 119008 

IRON/CATALYTIC EFFECTS 
' Pollution in Atmosphere, 106252 
IRON/CHEMICAL ANALYSIS 

Fate of Nuclides in Natural Water Systems, 106528 
IRON/ECOLOGICAL CONCENTRATION 

Four Corners Ambient Air Monitoring Network, 7451 1 
IRON/ENVIRONMENTAL TRANSPORT 

Fate of Nuclides in Natural Water Systems, 106528 
IRON/INHALATION 

Trace Ekment Deposition in Ambient Aerosol Inhalation, 34638 
IRON/SOIL CHEMISTRY 

Controlling Strip Mine Runoff, 117 
IRON SS/ENVIRONMENTAL TRANSPORT 

Iron-55 Phenomenon, 106239 
IRON OXIDES 

See also HEMATITE 
IRON OXIDES/RECOVERY 

Metals from Fly Ash, 119025 
IRRIGATION/AUTOMATION 

' 

Automation of Pivot Sprinkler Irrigation Systems to More 
Efficiently Utilize Rainfall and Irrigation Water, 56045 

IRRIGATION/COST 
Decision Framework for Evaluating Costs of water Application 

in Production Agriculture, 56002 
IRRIGATION/ENERGY CONSUMPTION 

Efficiency Performance Criteria for Irrigation Systems, 56040 
Investigation of Factors Affecting Energy for Irrigation Pumping, 

56038 
IRRIGATION/ENERGY DEMAND 

Minimizing Total Energy Requirements of !trigation Water 
Management Systems, 56075 

IRRIGATION/OPTIMIZATION 
Regional Evaluation of Off-Season Agricultural Use of Water and 

Energy Resources, 56043 
IRRIGATION/WATER REQUIREMENTS, 

Comparative Water Value in Humid and Arld Zones for Food 
Crop Production Strategy, 56013 

ISOLATED LOCATIONS 
See REMOTE AREAS 

ISOTOPE EFFECTS 
~undamental  studies in Isotope Chemistry, 119057 

ISOTOPE ENRICHMENT 
See lSOTOPE SEPARA TION 

ISOTOPE RATIO 
Dendrochronology of the Bristlecone Pine, 106160 

ISOTOPE SEPARATION 
(For separoriorl of isoropes of rhr sarne elerner~r ortly.) 
Atomic and Molecular Properties and Their Relationship to 

Separation Processes, 1 19048 
Isotope Separation Research and Development, 1 19049 

JET  ENGINE FUELS. 
Broad Specification Fuels Technology, 140003 
Fuels Research, 140002 

KANSAS/GEOCHEMICAL SURVEYS 
Energy Lands, 53007. 

KANSAS/GEOLOGICAL SURVEYS 
Energy Lands, 53007 

KEPONE/TOXICITY . . 
Characterization of Unique Properties of Marine Sediments and 

Their Impact on the Fate of Toxic Organics, 77538 
, 

KEPONE/WATER CHEMISTRY 
Role of Sediments in the Storage, Movement, and Biological 

Uptake of Kepone in Estuarine Environments, 77503 
KETO ACIDS 

(For CARBOXYLIC ACIDS only.) 
KETO ACIDS/BIODEGRADATION 

Enzyme-Mediated Generation of Halogenated Pollutants, 34644 
KETONES 

See also .4CETYLACETONE 
KETONES/BIOLOGICAL EFFECTS 

Effects of Atmospheric Pollutants on Behavior, 34801 
KIDNEYS/RADIOSENSITIVITY 

Kidney Response to Fractionated Radiation, 351 16 
KIESELGUHR 

See DIATOMACEOUS EARTH 
KILNS/FUEL SUBSTITUTION 

Refuse-Derived Fuel as'a Supplemental Fuel in Cement Kilns, 
71514 

KILNWHEAT RECOVERY 
Energy Conservation in Drying Lumber and Veneer, 101 

KINASES (PHOSPHOTRANSFERASES) 
'See PHOSPHOTRAATSFERASES 

KOPPERS-TOTZEK PROCESS/POLLUTION CONTROL 
Assessment of ECT for Selected First Generation Coal Gasifiers, 

100069 
KRYPTON 8S/DELAYED RADIATION EFFECTS 

Health Effects: Krypton, 106675 
KRYPTON 85/QUANTITY RATIO 

Kr-85 Measurement Facility, 106183 
KRYPTON 85/RADIOACTIVE WASTE PROCESSING 

Off-Gas Processing: Krypton Recovery, 114025 
KRYPTON 85/RADIONUCLIDE KINETICS 

Health Effects: Krypton, 106675 
Toxicology of Krypton-85, 106463 

KRYPTON 85/SAMPLING 
Research Aircraft Proeram. 106655 

KRYPTON IS/TOXIC~TY ' 
Toxicology of Krypton-85. 106463 

KRYPTON 851TRACER TECHNIQUES 
Atmospheric Transport and ~ i s ~ e r s ' i o n  of Pollutants and Related 

Meteorological Studies, 13006 

LABORATORIES/EVALUATION 
Performance Evaluation of Water Supply Laboratories. 70528 

LABORATORY ANIMALS/MASS REARING 
Effects of HighEnergy Neutron Sources in Tissue-Like Media. 

35043 
LABORATORY ANIMALWPREFERRED SPEClES 

Chemical and Radiation Carcinogenesis. 106517 
LABORATORY EQUIPMENT 

See also GLOVEB0XE.S 
SAMPLERS 

LABORATORY EQUIPMENT/AUTOMATION 
Laboratory Automation Support. 70549 

LABORATORY EQUIPMENT/DECOMMISSIONlNG 
Building 350: Plutonium Glovebox Disposal, 114051 

LABORATORY EQUIPMENT/DECONTAMINATION 
Building 350: Plutonium Glovebox Disposal. 1 14051 

LABORATORY EQUIPMENT/DESIGN 
Toxicology of Coal Combustion Effluents. 106267 

LABYRINTH 
.Spe ACIDITCIH Y ORGANS 

LACTATE DEHYDROGENASE/AMINO ACIDS 
Amino Acid Sequence of Mouse Sperm Lactate Dehydrogenase. 

34323 . 
LACTATE DEHYDROGENASE/BIOCHEMlCAL 

REACTION KINETICS 
Study of Mutation by Using Sperm Specific Enzyme LDH-X. 

347Rh - 
LACTATE DEHYDROGEN.4SE/MOLECULAR 

STRUCTURE 
Primary Structure Characterization of Mouse Muscular Lactate 

Dehydrogenase. 34324 
LACTOBACILLUS/MUTAGENESlS 

Microbial Mulagenesis and Cell Division. 106123 
LAKE ERIE/FISHES 

Ichthyoplankton Losses in Western Lake Erie in 1975-1977, 
76510 
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L A K E  ERIE/ORGANIC CHLORINE COMPOUNDS 
Flux of Organic Toxins and Major NutrienfS in Large Lake , 

Systems, 76508 
L A K E  ERIE/TOXIC MATERIALS 

Flux of Organic Toxins and Major Nutrients in Large Lake 
Systems;76508 

LAKE HURON/ORGANIC CHLORINE COMPOUNDS 
Flux of Organic Toxins and Maior Nutrients in Large Lake 

Systems,-76508 
- 

L A K E  HURON/TOXIC MATERIALS 
Flux of Organic Toxins and Maior Nutrients in Large Lake 

systems,-76508 
- 

LAKE MICHIGAN/BASELINE ECOLOGY 
Ecology of Fishes of Lake Michigan and Its Tributaries in 

Relation to Electric Power Plants, 45 
L A K E  MICHIGAN/EUTROPHICATION 

Nutrient Enrichment and Entrophication of Lake Michigan, 
106524 

LAKES 
/ 

-~ 

See also GREAT LAKES 
LAKES/AQUATIC ECOSYSTEMS 

Control of Productivity and Population Characteristics in Aquatic 
Communities, 106279 

L A K E S K A R B O N  CYCLE 
Energy Generation and the Sulfur Carbon Cycles, 106533 

LAKES/CLASSIFICATION 
Trophic Classification of Illinois Lakes, 74553 

LAKES/WATER CHEMISTRY 
Chemical Analysis of Water Quality Samples in the Boundary 

Waters Canoe Area, 76544 
Engineering Specialized Research Equipment: Measurement of 

Trace Metals, 130061 
LAKES/WATER QUALITY 

Troohic Classifications of Lake Mead Utilizing Contact and 
~ b n d s a t  Data, 74550 

- 
LAND POLLUTION 

See also ACID MINE DRAINAGE 
L A N D  POLLUTION/BIOLOGICAL EFFECTS ' 

Dynamics of the Recovery of Damaged Tundra Vegetation, 
106583 

L A N D  POLLUTION/ENVIRONMENTAL EFFECTS 
Dynamics of the Recovery of Damaged Tundra Vegetation, 

106583 
L A N D  POLLUTION/ENVIRONMENTAL POLICY 

Studies, Analyses, and Technical Support to E V  Offices, 104053 
. L A N D  POLLUTION/ENVIRONMENTAL TRANSPORT 

Air/Earth Cycling of Pollutants, 106658 
L A N D  POLLUTION/MONITORING 

Criiical Review of ~ e t r o s ~ e c t i v e  Monitoring Methods, 74580 
Fate of Toxics and Organics Compounds in Land Treatment, 

75513 . 
~ e i i b n a l  Asseisment Activities, 104018 
Survey of Environmental Instrumentation, 106377 

L A N D  POLLUTION/RADIATION MONITORING 
Survey of Environmental Instrumentation, 106377 

LAND POLLUTION ABATEMENT 
National Environmental Research Park, 106649 

LAND POLLUTION CONTROL/REVEGETATION . . 

Demonstrate/Evaluate Reclamation, Stabilization and Erosion 
Control of Strip-Mined Land for Agricultural Use with 
Municipal Sewage, 71 526 

LAND RECLAMATION 
Determination of the Optimum Topsoil Depth Requirements for 

Surface Coal Mined Areas Within the Northern Great Plains 
Coal Province, 5 1070 

Reclaimed Surface Mines as Possible Broad Range of the Wild 
Turkey in Pennsylvania, 134 

System Approach to the Reclamation of Strip-Mined Areas in 
North Dakota: Phase IV, 51076 

L A N D  RECLAMATION/AERIAL MONITORING 
Strip Mine Reclamation: Remote and Direct Measurement of 

Revegetation Success, 106544 
L A N D  RECLAMATION/BIBLIOGRAPHlES 

Coal and the Environment Abstract Series, 57004 
L A N D  RECLAMATION/COST BENEFIT ANALYSIS 

Hydrology and Water Quality of Watersheds Subjected to Surface 
Mining, 95 

L A N D  RECLAMATION/CULTIVATION TECHNIQUES 
Controlling Strip Mine Runoff, 117 
Deep Tillage Studies on Reclaimed Loess and Glacial Till, 35 

L A N D  RECLAMATION/DATA COMPILATION 
Coal and the Environment Abstract Series, 57010 

L A N D  RECLAMATION/DEMONSTRATION PROGRAMS 
Establishment of Several Crop Rotations on Restored Soils at a 

Coal Surface Mine, 37 
L A N D  RECLAMATION/ECONOMICS 

Hydrologic Variability: Complying with Regulatory Enforcement 
Standards for the Rehabilations of Surface-Mined Coal Lands, 

Land Reclamation Program, 106349 
L A N D  RECLAMATION/ENVIRONMENTAL IMPACTS 

Hydrologic Evaluation and Monitoring of Valley and head-of- , 
hollow fills, 57003 

Impact of Strip-Mining and Reclamation on the Quality and 
Quantity of Water in Mined Areas, 141 

Investigation of Coal Mine Effluents: Regrade to Bond Release, 
5700i 

- 

L A N D  RECLAMATION/EVALUATION 
Handling Toxic Strip Mine Spoils to Prevent Acid Mine 

Drainage. 71093 
 and ~es&ation ,for In Situ Oil Shale, Coal, and Tar Sands 

Processing Technologies, 1 1303 1 
Vegetative Stabilization of Spent Oil Shales, 71051 

L A N D  RECLAMATION/EXCAVATION 
Development of Innovative Systems for Leveling and 

Recontouring Abandoned Spoil Banks, 51073 
L A N D  R'ECLAMATION/MANUALS 

Water Resources Protection Technology: A Handbook of 
Measures to  Protect the Water Resources in Small Mining 
Operations, 5701 1 

L A N D  RECLAMATION/OPTIMIZATION 
Effects of Topsoil Depth Over Saline-Sodic Spoils on the 

Productivity of Native Range Species, 71 
Factors Affecting Productivity of Reclaimed Mined Land, 146 
Forest Tree.Fertilization, 119 
Mined Land Reclamation Planning in the Pinyon-Juniper 

Ecosystem, 6 
Minesoil Resources in the Powder River Basin: Characterization, 

Evaluation, and Potentials, 49 
Protection of Soil Water,.and Air Resources on Mined Land: New 

Land Reclamation Technology, 147 
Soil and Vegetation Characteristics of the Leviathan Mine, 

California, in Relation to Requirements, 62 
Surface and Root Zone Hydrology of Shaped Surface-Mined 

Spoil Banks and Rehabilitated Land, 59 
L A N D  RECLAMATION/PERFORMANCE TESTING 

Grazing Management of Reclaimed Mined Lands, 149 
Soil Amendments and Tillage Regimes Influence on Productivity 

of Stripmine Spoils for Vegetables, 127 
L A N D  RECLAMATION/PHOTOGRAPHIC FILMS 

Film on Land Reclamation, 108002 
L A N D  RECLAMATION/PLANNING - 

~ a ~ d  ~ e s t & a t ~ o n  for In Situ 011 Shale, Coal, and Tar Sands 
Processing Technologies, 11 303 1 

L A N D  RECLAMATION/PLANTS 
Mine Spoil Reclamation in the Southwest, 113 

L A N D  RECLAMATION/PREFERRED SPECIES 
Viability of Indigenous Plants to Ft. Union Basin, 106599 

L A N D  RECLAMATION/REVEGETATION . - 
Assessment of Western Coal Mining Reclamation, 53019 
Characterization of Properties of Strip.Mine Spoils as Related to 

Remote Sensing Measurements. 46 
Controlling Strip Mine Runoff, 117 
Direct Seeding of Commercial Forest Trees on Surface Mine 

Spoil, 42 
Effect of Mine C'poil Age on. Growth and Chemical Properties of 

Loblolly Pine, 123 
Environmental Improvement and Multiple Use ~ a n a ~ e m e n t  in 

the Northern High Plains, 115 
Establishment and Seed Development of Species Grown on 

Reclaimed Areas, 50 
Establishment, Composition and Productivity of Species Adapted 

to Areas Disturbed by Strip Mining, 51 
Flexible Cultural Practices for Establishment of Perennial and 

Annual Vegetation on Topsoiled Strip, 52 
Identification and Amelioration of Adverse Conditions Limiting 

Reclamation of Coal-Mined,Lands, 102 
Interaction of Hardwood Tree Seedlings and Herbaceous Cover 

on Surface-Mined Land, 107 
Mine Spoil Reclamation in the Intermountains and Northern 

Rocky Mountain Regions, 32 
Mineral Stress Adaptation of Natural Regeneration on Acid Mine 

Spoils. 110 
Plants for Pollution and Erosion Control. Beautification and 

Browse. 4 
Reclamation and Water Reactjons of Strip Mine Spoils in 

Northern Arizona, 3 i 
Reclamation of Surface Mined Lands. 29 
Reclamation of Surface Mined Coal Spoils, 40 
Reclamation of Surface-Mined Areas (Surface-Mined Area 

Rehabilitation), 61 I 
Reclamation of Strip-Mined Spoils Using Containerized Seedliligs. 

104 
Reclamation and ~ a n a ~ e h e n t  of Strip-Mine Spoils in the 

Northern Plains. 145 
Rehabilitation Potential and Practices of Colorado Oil Shale 

Lands. 106552 



Revegetation of Coal Mine Areas, 130 
Revegetation of Surface Mined Areas, 140 
Revegetation of Alaskan Coal Mine Spills, 106242 
Revegetation Following Artificial Disturbance, 106543 
Soil Amendments and Artificial Revegetation for Modification of 

Drastically Disturbed Land Areas, 39 
Soil and Water Management Systems fo'r Revegetation of Strip- 

Mine Soil, 151 
Soil Profile Characteristics of Restored Soils at a Coal Surface 

Mine, 36 
Strip Mine Revegetation, 118 
Successional Development from Grasses to Forests on 

Revegetated Strip-Mined Land in West Virginia, 133 
Utilization of Legumes in Revegetation of Environmentally 

Stressed Arjd Mine Spoils, I25 
Vegetable Stabilization of Drastically Disturbed Lands, 13 
Vegetation of Lignite Coal Mine Spoils with Forest and 

Agronomic Species, 124 
LAND RECLAMATION/SIMULATION 

Hydrologic Variability: Complying with Regulatory Enforcement 
Standards for the Rehabilations of Surface-Mined Coal Lands, 
56003 

LAND RECLAMATION/TECHNOLOGY TRANSFER 
I.and Reclamation Program, 106349 

LAND RECLAMATION/WASTE PRODUCT UTILIZATION 
Use of Sewage Sludge to Improve Growth on Acidic Ohio Strip- 

MIne Spoils: Boron Toxicity Problem, 93 
LAND TRANSPORT/ENERGY CONSUMPTION 

Energy Consumption of Surface Transportation Projects, 
Methodology and Manual, 63046 

LAND USE/DECISION MAKING 
Threatened and Endangered species and Sign~ficant Natural 

Features: Data Collection and System Development in West 
Virginia, 52012 

LAND USE/INFORMATION RETRIEVAL 
OCS Base Line Studies, 13001 

LAND USE/OPTIMIZATION 
Reducing Urban Blight Adjacent to Highways in Central 

Districts, 63032 
LAND USE/PLANNING 

Business 

Competition for Rural Resources, 82 
Competition for Rural Resources, 83 
Competition for Rural Resources, 85 
Competition for Rural Resources, 86 
Completion for Rurnl Resourccs. 81 
Land Reclamation Program, 106349 

LAND USE/REMOTE SENSING 
Development of Environmental Keys. 74529 

LAND USE/STATISTICS 
Council on Environmental Quality: Environmental Statistics and 

Indicators, 53021 
LANDFILLS 

See SANITAR Y LANDFILLS 
LANTHANIDES 

See RARE EARTHS 
LANTHANUM ALLOYS/SOLVENT PROPERTIES 

CTR Related Chemical Research Tritium Chemistry Associated 
with the Lithium Blanket and Container Materials, 119018 

LARVAE/METAMORPHOSIS 
Effect of Cyclic Temperature on Larvae of Marine Invertebrates, 

106587 
LARVAE/ONTOGENESIS 

Effect of Cyclic Temperature on Larvae of Marine Invertebrates, 
106587 

LASER SPEC~ROSCOPY 
Analytical Applications of Resonance Ionization Spectroscopy. 

106742 
Laser Pumped Luminescence and Microwave Resonance 

(LPLMR) Spectroscopy and Absolute Mass Calibrations, 
106753 . . 

1 race ~ n a l ~ s i s  by Laser 'f'echniques, 106476 
LASER SPECTROSCOPY/DESIGN 

Laser Optoacoustic Spectrometer for CO Detection, 106381 
LASERS 

Lasers in Analytical Chemistry. 119037 
LASERS/AIR POLLUTION MONITORS 

Develop Airborne NADIR Laser for Molecular Pollutants in 
Troposphere, 74530 

LASERS/MEASURING INSTRUMENTS 
Develop Laser Fluorosensors for Monitoring Surface Water 

Chlorophyll A, 74545 
LEACHATES/MATHEMATICAL'MODELS - - - --- 

Hydrodynamic and Chemical  ide el in^ of Heavy Metals in 
Ashpond Leachates, 106254 

LEAD/AIR POLLUTION CONTROL 
Demonstration of Fugitive Emissions Control for Secondary Lead 

Smelter, 71018 
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LEAD/AIR POLLUTION MONITORS ' 

Ambient Air Monitoring Reference and Equivalent Methods 
Programs, 72503 

LEAD/BIOASSAY 
Zinc and Cadmium Interference with Lead Exposure Tests, 34655 

LEAD/BIOLOGICAL EFFECTS 
Behavioral Effects of Coal Conversion Products, 38 
Effects of Lead on Fetal and Neonatal Development, 34627 
Environmental Contaminants: Effect on Tumor Immunity, 34830 
National Marine Pollution Monitoring Program, 77001 

LEAD/BODY BURDEN 
Blood Lead, Body Lead Compartments and Lead Exposure, 34653 

LEADKHEMICAL ANALYSIS 
Fate of Nuclides in Natural Water Systems, 106528 

LEAD/DIFFUSION 
Non-Nuclear Pollutants in Surface Air, 106668 

LEAD/ECOLOGICAL CONCENTRATION 
. Four Corners Ambient Air Monitoring Network, 7451 1 
LEAD/ENVIRONMENTAL TRANSPORT 

Fate of Nuclides in Natural Water Systems, 106528 
Radioecological Investigations of Uranium Mill Tailings Systems. 

106283 . - - ---- 
Sea-Air Transport, 13001 I 

LEAD/HEALTH HAZARDS 
Coal-Fired Steam Plants: Human Environmental Ex~osure  to Air 

and Water, 129 
Preparation and Fifteen Status Assessment Reports, 71014 

LEAD/INHALATION 
Trace Element Deposition in Ambient Aerosol Inhalation, 34638 

LEAD/METABOLISM 
Chemical Toxicology. 106442 
Childhood Lead. Pyrimidines and Metabolic Debris, 34649 
Dynamics of Lead Metabolism in Bone, 34626 
Lead Absorption. Excretion and Metabolism, 34802 
Lead and PCB's: Pharmacologic and Toxicologic Studies, 34625 
Lead Pharmacokinetics and Toxicity, 34637 
Metabolic Effects of Lead Poisoning in Childhood, 34669 
Nature of Lead and Mercury Binding Nuclear Proteins, 34820 
Neonatal Gastrointestinal Absorption of Lead, Cadmium, and 

Mercury, 34952 
LEAD/MONITORING 

Los Angeles lnhalable Particulate Pilot Study, 72591 
LEAD/REMOVAL 

Production and Selection of Duckweed (Lemnaceae) Strains for 
the Removal of Inorganic and organic Materials From Water 
Polluted Areas, 1 19069 

Removal of Toxic Substances by 'physical-chemical Processes. 
7 1529 

LEAD/TOXICITY 
Accumulation of Guanine Due to Heavy Metals, 34803 
Analytical Laboratory and Environmental Studies, 36513 
~ n i m a l  Studies of LOW Lead Exposure, 3651 1 
Behavioral Indicators of Lead Neurotoxicity, 34659 
Cardiotoxicity of Chronic Lead Exposure, 34646 
Cortical Synaptogenesis, 36509 
Developmental Effects of Low Lead Exposure, 36508 
Effects of Lead on Procaryotic and Eucaryotic Cells. 34624 
Effects of Lead Exposure on the Developing Rat Brain. 34643 
Effects of Lead and Organo-Tin Compounds on Energy 

Metabolism and Ion Transport, 72052 
Environmental Contaminants: Effect on Tumor Immunity. 34830 
Functional Neuroanatomy, 36503 
Heavy Metals in Early Mammalian Embryogenesis. 34651 
Lead and PCB's: Pharmacologic and Toxicologic Studies. 34625 
Lead Exposure and the Blood Brain Barrier. 36507 
Lead Neurotonicity During Development. 34640 
Low Level Lead Intoxication. 36506 
Morphologic and Biochemical Effects of Toxic Metals. 34409 
Neurobiology and Environmental Pollutants. 36502 
Neuropsychological Effects in School Age Children. 36510 
Neuropsychological Effects of Lead: Infants and Children. 36512 
Psychomotor Behavior. 36505 
Teratogenic Effects of Heavy Metals. 34609 
Zinc and Cadmium Interference with Lend Exposure Tests. 34655 

LEAD/TRANSPORT 
Distribution of As. Cd. Hg. Pb. Sb and Se During Simulated In- 

Situ Oil Shale Retorting. 71042 
LEAD/UPTAKE 

Develop and Apply the Concepts of a Multimedia Monitoring 
Svstem. 74574 

seqbelae to Childhood Lead Exposures: a Twin Study. 34672 
LEAD/VOLTAMETRY 

Isolation and Identificatio~i of Water-Borne Polluta~~ts Associated 
with the Po\ver Industry (Steam-Electric Po\ver Generation). 
150023 

LEAD ZIO/ENVIRONRlENTAI. TRANSPORT 
Chenlicol ;tlid Geochen1ic;il Studlr\ off thc Co;~st of W;isI~i~igton. 
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Iron-55 Phenomenon, 106239 
Marine Geochemistry Research, 106627 

LEAD 2IO/RADIATION MONITORING 
Documentation of Natural Activity Levels in the Biosphere, 

106667 
Radioactivity in Surface Air, 106660 

LEAD ZIO/RADIONUCLIDE KINETICS 
Radioactive Aerosols and Effects, 13001 7 

LEAD 2IO/RADIONUCLIDE MIGRATION 
Geochemical Behavior of Uranium and Thorium Series Nuclides 

and of Plutonium in the Gulf of Mexico, 106584 
LEAD 2IO/SPATIAL DISTRIBUTION 

Distribution of Some Chemical Elements Between Particulate and 
Dissolved Phases in the Ocean, 106527 

LEAD ALLOYS/PRECIPITATION 
Energy Related Materials Research, 130034 

LEAD COMPOUNDS/BIOLOGICAL EFFECTS 
Chronic Perinatal Lead Exposure and Brain Function, 34690 
Effect of Aging on Protective Response to Lead Exposure, 34961 
Infantile Lead Treatment Alters Drinking Behavior, 34963 
Interactions Among Trace Metals, 36514 
Lead and Drug Toxicity Related to Heme Biosynthesis, 34968 
Metabolic Act~vity of Brain Capillaries, 34668 
Nervous System Porphyrins and Lead and PCB Effects, 34667 

LEAD COMPOUNDS/METABOLISM 
Metabolic Activity of Brain Capillaries, 34668 

LEAD NITRATES/BIOLOGICAL EFFECTS 
Regulation of Neural Distribution of Heavy Metals, 34633 

LEAD NITRATEWMEMBRANE TRANSPORT 
Regulation of Neural Distribution of Heavy Metals, 34633 

LEAD NITRATES/TISSUE DISTRIBUTION 
Regulation of Neural Distribution of Heavy Metals, 34633 

LEAD NITRATES/TOXICITY 
Regulation of Neural Distribut~on of Heavy Metals, 34633 

LEAD OXIDES/BIOLOGICAL EFFECTS 
Alveolar Clearance of Inhaled Metal Oxides, 106750 

LEAD OXIDES/LUNG CLEARANCE 
Alveolar Clearance of Inhaled Metal Oxides, 106750 

LEAD OXIDES/TOXICITY 
Alveolar Clearance of Inhaled Metal Oxides, 106750 

LEAD-ACID BAlTERIES/HEALTH HAZARDS 
Health Effects of Battery Storage Systems, 106318 

LEASES/ECONOMIC IMPACT 
Local Socioeconomic Systems Impacts: Bering Norton Sale 57, 

54098 
LEASES/SOCIAL IMPACT 

Local Soc~oeconomic Systems Impacts: Bering Norton Sale 57, 
54098 

LEASES/SOCIO-ECONOMIC FACTORS, 
Socioeconomic Impacts on Anchorage: Bering Norton Sale 57, 

54099 
LEASINC/ECONOMIC IMPACT 

Commercial Fishing Industries Impacts: Bering Norton Sale 57, 
54102 

Local Socioeconomic Impacts: Lower Cook Inlet Sale 60, 54001 
Petroleum Development Scenarios: Bering Norton Sale 57, 54046 
Transportation $stern Impacts: Lower Cook Inlet Sale 60, 54045 
Transportation System Impacts: Bering Norton Sale 57, 54101 

LEASING/ENVIRONMENTAL EFFECTS 
Gulf of Mexico OCS Area Study of Effects of OCS Oil and Gas 

Activities on Reef Fish Populations, 54012 
LEASING/ENVIRONMENTAL IMPACTS 

Information Synthesis: Chukchi Sea, 54103 
LEASING/SOCIAL IMPACT 

Local Socioeconomic Impacts: Lower Cook Inlet Sale 60, 54001 
Local Sociocultural Systems Impacts: Bering Norton Sale 57, 

54100 
Petroleum Development Scenarios: Bering Norton Sale 57, 54046 
Population, Economy, and Fiscal Forecasts: Lower Cook Inlet 

Sale 60, 54000 
Sociocultural Impacts: Lower Cook Inlet Sale 60, 54097 

LEED 
See ELECTRON DIFFRACTION 

LEGISLATION/IMPLEMENTATION 
Surveillance Program and Integrated Issue Analysis, 104058 

LEGUMINOSAE 
See also ALFALFA 

GL YCIA'E HISPIDA 
LEGUMINO~AURADIONUCLIDE KINETICS 

Plant Establishment and Culture on Surface-Mined Lands, 60 
LEGUMINOSAE/REVEGETATlON 

Interaction of Hardwood Tree Seedlings and Herbaceous Cover 
on Surface-Mined Land, 107 

Utilization of Legumes in Revegetation of Environmentally 
Stressed Arid Mine Sooils. 125 

LET/BIOLOGICAL RADIATION EFFECTS 
Fission Neutrons and Gamma Rays, Late Effects of Single and 

Fractionated Doses of, 106404 
LETIDELAYED RADIATION EFFECTS 

Long Term Effects of High LET Radiation, 106334 
LETHAL MUTATIONS/BIOLOGICAL MODELS 

Study of Recessive Lethal Mutations Induced in Mice by 
Chemical Mutagens, 34320 

LEUKEMIA/EPIDEMIOLOGY 
Reanalysis of the tri-Statc Leukemia Survey Data, 160127 

LEUKEMIA/ETIOLOGY 
Possible Neoplastic Effects of Non-Neoplastic Viruses, 35049 

LEUKEMIA/RADlOINDUCTION 
Influence of Genetic Immune Disorderss, 160074 

LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 

LEUKEMIA VIRUSES/INFECTIVITY 
Possible Neoplastic Effects of Non-Neoplastic Viruses, 35049 

LEUKEMIA VIRUSES/RADIOSENSITIVITY 
Biological Aspects of Carcinogenesis by Radiation, 35005 

LEUKEMOGENESIS/RADIOINDUCTION 
Somatic Effects of Protracted Low Dose Rate Radiation, 106608 
Stem Cell Age and X-Ray/Chemotherapy Leukemogenesis, 35140 

LEUKOCYTES 
See also LYMPHOCYTES 

LEUKOCYTES/MUTAGENESIS 
Coal Liquefaction: Comparative Mutagenesis, 106425 

LEVEL INDICATORS/SPECIFICATIONS 
Fluid Distribution and Liquid Level Detector System, 160132 

LICHENS/BIOLOGICAL INDICATORS 
Use of Lichens as Indicators and Predictors of Air Pollution, 

76022 
T.TnAR - - - . - - - 

See OPTICAL RADAR 
LIFE CYCLE/BIOLOGICAL RADIATION EFFECTS 

Relationships of Diet and Air Pollutants to Aging, 36900 
LIFE SPAN/BIOLOGICAL EFFECTS 

Protein Synthesis: Aberrant Control, 106125 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 

Lifetime Effects of 1-129, 106620 
LIGASEWENZYME ACTIVITY 

Selenium Toxicity: Role of Methionyl-tRNA Synthetases, 34612 
1.ICHT 

See VISIBLE RADIATION 
LIGNITE/CHEMICAL COMPOSITION 

Sulfur in Coal and Lignite, 53014 
LIGNITE/MATURATION 

Sulfur in Coal and Lignite, 53014 
LIME-LIMESTONE WET SCRUBBING PROCESSES/ 

DEMONSTRATION PROGRAMS 
Widows Creek Unit 8--Limestone Wet Scrubber, 150013 

LIME-LIMESTONE WET SCRUBBING PROCESSES/ 
ENVIRONMENTAL IMPACTS 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 

Project: EIS Environmental Evaluations, 150092 
LIME-LIMESTONE WET SCRUBBING PROCESSES/ 

EVALUATION 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 

Project, 150047 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Project: 

Reoort on Scrubber Startuo. 150074 
~ ~ ~ ~ ~ i d o w i ~ r e e k  unit 8 wet Limestone Scrubber Research 

Project; Process Evaluation (Task No. 3), 150075 
LIME-LIMESTONE WET SCRUBBING PROCESSES/ 

MANAGEMENT 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 

Project: Project Management. 150073 
LIME-LIMESTONE WET SCRUBBING PROCESSES/MIST 

EXTRACTORS - -  - 

Lirne/Limestone Advanced Concepts--TVA's I-MW Pilot Plant 
(Colbert) for EPA, 150008 

LIME-LIMESTONE WET SCRUBBING PROCESSES/ 
OPTIMIZATION 
Development of Flue Gas Desulfurization Technology: Shawnee 

Lime/Limestone Scrubbing Program. 150103 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 

Project, 150047 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 

Project: Process Improvement and Optimization (Task No. 4). 
150089 

LIME-LIMESTONE WET SCRUBBING PROCESSES/ 
RESEARCH PROGRAMS 
Thermogravimetry (TG) for Coal Combustion, 150028 

LIME-LIMESTONE WET SCRUBBING PROCESSES/ 
LENS(CRYSTALLINE) ' 

See C R  YSTALLIl\;E LENS 
LET 

(Linear Eriergy Trarrsfer.) 

TECHNOLOGY TRANSFER 
EPA Alkali Scrubbing Test Facility: Advanced Testing and 

Support Studies for Transfer of Technology to FtlII-Scale 
Operating Plants. 73009 
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LIME-LIMESTONE WET SCRUBBING PROCESSES/WASTE 
MANAGEMENT 
Processing Sludge from Lime/Limestone Wet Scrubbing 

Processes for Disposal or Recycle for EPA: Revegetation of 
SO2 Waste Disposal Ponds Task, 150104 

LIMESTONE/HY 1)HOLOCY 
Hydrology of the Madison Limestone in North Dakota, South 

Dakota and Wyoming, 53003 
LINEAR ENERGY TRANSFER 

See LET 
LIPIDS 

See also PHOSPHOLIPIDS 
LIPIDS/METABOLISM 

Kinetics of Uptake and Excretion of Vapors in Man, 34621 
LIQUEFIED NATURAL GAS 

See also LNG INDUSTR Y 
LIQUEFIED NATURAL GAS/COMBUSTION PROPERTIES 

Vapor Cloud Explosion Study, 67009 
LIQUEFIED NATURAL GAS/DETONATIONS 

Vapor Cloud Explosion Study, 67009 
LIQUEFIED NATURAL GAS/GAS SPILLS 

Evaluate Feasibility of Methods and Systems for Reducing LNG 
Tanker Fire Hazards, 100090 

LNG-Design for Medium Scale LNG Spill Tests, 100083 
LNG-Medium-Scale LNG Spill Tests, 100087 
LNG-Scale Effects in LNG Hazard Analysis and Testing. 100078 
LNG Spill Program, 100059 

LIQUEFIED NATURAL GAS/GELATION 
Study of Gelled LNG. 100092 

LIQUEFIED NATURAL GAS/SAFETY 
Integrated LNG Safety and Control Program. 100071 

LIOUEFIED PETROLEUM GASES/BOILING 
~ P G  (Liquefied Petroleum Gas)  oili in^ Rates on Water, 100079 

LIQUEFIED PETROLEUM GASES/COMBUSTION 
PROPERTIES 

LPG (Liquefied Petroleum Gas),Research Assessment, 100095 
LIQUEFIED PETROLEUM GASES/PRODUCTION 

LPG Hazard Assessment, 100088 
LIQUEFIED PETROLEUM GASES/SAFETY 

LPG (Liquefied Petroleum Gas) Research Assessment, 100095 
LIQUEFIED PETROLEUM GASES/SAFETY 

ENGINEERING 
LPG Hazard Assessment, 100088 

LIQUEFIED PETROLEUM GASES/STORAGE 
LPG Hazard Assessment, 100088 

LIQUEFIED PETROLEUM GASES/STORAGE FACILITIES 
National Liquefied Petroleum Gas Safety Policy Model, 60005 

LIQUEFIED PETROLEUM GASEWTRANSPORT 
LPG (Liquefied Petroleum Gas) Research Assessment, 100095 
LPG Hazard Assessment. 100088 ~ -.. ~ - -, - - - - - -  
~ a t i o n a l  Liquefied Petroleum Gas Safety Policy Model, 60005 

LIQUID FUELS/COMPARATIVE EVALUATIONS 
Exhaust Emission Characteristics of Alternate Fuels for Diesel 

Locomotives. 64001 
LIQUID METAL FAST BREEDER REACTORS 

See LMFBR TYPE REACTORS 
LIOUID METAL TEST FACILITIES 

See TEST FACILITIES 
LIQUID METALS/CHEhfISTRY 

Liauid Metal Chemistrv. 119020 . - - - - - - - -. - - - -. . . . - - - - . - . - - - - - . - - - -. - - - - 
Liquid Metal Chemistry, 119020 

LIQUID WASTES 
See also WASTE WATER 

LIQUID WASTES/BIOCONVERSION 
Bioconversion of Distillery and Winery Waste, 10 

LIQUID WASTES/BIOLOGICAL EFFECTS 
Field Research: SRC Pilot Plant, 106198 

LIQUID WASTES/CHEMICAL ANALYSIS 
Analytical Methods Evaluation for Applicability in Leachate 

Analysis, 71501 
Characterization of Effluents from Coal-Fired Utility Boilers for 

EPA, 150025 
Identification of Components of Energy-Related Wastes and 

Effluents, 75044 
SRC Effluent/Product Characterization, 106247 

LIQUID WASTES/CHEMICAL COMPOSITION 
Calculation of Chemical Composition of Liquor Streams Using the 

Fractional Conversion Model (Computer), 150078 
LIQUID WASTES/ENVIRONMENTAL IMPACTS 

Field Site Environmental Research Related to Coal Conversion, 
106443 

LIQUID WASTES/ENVIRONMENTAL TRANSPORT 
Field Research: SRC Pilot Plant, 106198 

LIQUID WASTEWON-LINE MEASUREMENT SYSTEMS 
Gasifiers in Industry, 106245 

LIQUID WASTES/QUALITATIVE CHEMICAL ANALYSIS 
Develop Master Analytical Scheme for Trace Organics in Water, 

75016 
LIQUID WASTES/QUANTITATIVE CHEMICAL ANALYSIS 

Develop Master Analytical Scheme for Trace Organics in Water, 
75016 

LIQUID WASTES/SAMPLE PREPARATION 
SRC EffluenVProduct Characterization, 106247 

LIQUID WASTES/WASTE DISPOSAL 
Organization of a Resource Recovery Experimentation Station, 

130028 
LIQUID WASTES/WASTE PROCESSING 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA. 150025 - - . ., . - - - - - 

Evaluation of the Stability Characteristics of Oily Water 
Emulsions, 7 107 1 

Organization of a Resource Recoverv Exoerimentation Station. 
i30028 

- .  
LITHIUM/SOLVENT PROPERTIES 

CTR Related Chemical Research Tritium Chemistry Associated 
with the Lithium Blanket and Container Materials, 119018 

LITHIUM/TOXICITY 

Beryllium/Lithium Effects on Aquatic Organ, 106492 
LITHIUM COMPOUNDS/ENVIRONMENTAL IMPACTS 

Beryllium/Lithium Effects on Aquatic Organ, 106492 
LITIIIUM COMPOUNDS/TOXICITY 

Beryllium/Lithium Effects on Aquatic Organ, 106492 
LITHIUM-SULFUR BAmERIES/CERAMICS 

Energy Related Materials Research, 130034 
LIVER/BIOLOGICAL FUNCTIONS 

Metabolism, Induction, and Toxicity of PCBs, 34822 
LIVER/INJURIES 

Chemical Pathology of Haloethylene Injury, 34683 
LIVER/ONCOGENIC TRANSFORMATIONS 

Co-carcinogenic Potential of Arsenic in Drinking Water, 72018 
Development of Short-Term In Vivo Assays for Chemical 

Carcinoeenesis. 72036 -, -.. 

Rapid ~ e S c n ~ ~ 1 n  Vivo of Chemicals for Carcinogenicity, 72023 
LIVER/PATHOLOGICAL CHANGES 

Carcinogenic Intermediates of Vinyl Chloride and Analogs, 34632 
Development of Short-l'erm Animal Test for Carcinogens Based 

on Earlv Enzvme Chanees. 106034 
~nvironm>ntal ~ollutantsand ~ o x i c o l o ~ ~  of the Liver, 34639 

LMFBR TYPE REACTORS/CHEMICAL EFFLUENTS 
Environmental Assessment of Alternate Fast Breeder Reactor 

(FBR) Fuels, 114009 
LMFBR TYPE REACTORS/ENVIRONMENTAL IMPACTS 

Environmental Assessment of Alternate Fast Breeder Reactor 
(FBR) Fuels. 114009 

~ o b i u m  ~omb"stion Product Plume Transport Studies, 114014 
Toxicology of Plutonium--Sodium. 106479 

LMFBR TYPE REACTORS/FUEL CYCLE 
Environmental Assessment of Alternate Fast Breeder Reactor 

(FBR) Fuels, 114009 
LMFBR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Model Evaluation of Breeder Reactor Radioactivity Releases, 
114017 

LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Sodium Combustion Product Plume Transport Studies, 114014 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Thermal Phenomena of Reactor Accidents. 160035 

LMFBR TYPE REACTORWREACTOR KINETICS 
Approximate Treatment of the Third Dimension in Numerical 

Transport Calculations, 160027 
Dynamic Studies of Liquid Metal Fast Breeder Reactors and 

Nuclear Power Plants, 160026 
LMFBR TYPE REACTORWREACTOR LICENSING 

Advanced Reactor Accident Delineation and Assessment. 160106 
LMFBR TYPE REACTORVREACTOR SAFETY 

Dynamic Studies of Liquid Metal Fast Breeder Reactors and 
Nuclear Power Plants. 160026 

Sodium Cooled Breeder Reactor Safety Program. 11401 1 
LMFBR TYPE REACTORS/REACTOR SITES 

Atmospheric Dispersion. 160042 
LMFBR TYPE REACTORS/RISK ASSESSMENT 

Advanced Reactor Accident Delineation and Assessment. 160106 
LMFBR TYPE REACTORS/SITE SELECTION 

Meteorological Studies. 114010 
LNG 

See LIQUEFIED AiATURAL GAS 
LNG INDUSTRY/INFORMATION NEEDS 

Integrated LNG Safety and Control Program. 100071 
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LNG SPILLS 
See GAS SPILLS 

LOBSTERS/PHYSIOLOGY 
Feeding, Reproduction and Habitat Selection of Lobster 

(Homarus americanus): Effects of Drilling Mud in Laboratory 
and Field Situations, 77505 

' LOBSTERS/SENSITIVITY 
Study of Crude Oil Effects to Development Stages of the 

American Lobster, 54036 
LOFT REAffOR/REACTOR INSTRUMENTATION 

LOFT Advanced Fuel Rod Instrumentation Development, 160037 
LOGGING WHILE DRILLING 

See M W D  SYSTEMS 
LOS ANGELES/AIR POLLUTION 

Measurement of Halogenated Pollutants and Other Trace Gases in 
the Trooosohere bv Lone-Path In-Situ Infrared Absorption 
Spectroscoby, 725j8 - 

LOSS O F  COOLANT/HEAT TRANSFER 
PWR Blowdown Heat Transfer Seoarate Effects Program. 16001 1 

LOSS O F  COOLANT/HYDRAUL~CS 
- 

Advanced T\vo.Phase Flow Instrumentation, 160048 
LOSS O F  COOLANT/HYDRODYNAMICS 

Modeling of Pool Swell Hydrodynamics, 160034 
LOSS O F  COOLANT/RADIOACT1VITY TRANSPORT 

Fission Product Transport Analysis. 160004 
LOSS O F  COOLANT/SIMULATION 

LOCA Simulations in NRU. 160139 
LOSS O F  COOLANT/TEST FACILITIES 

Fluid Distribution and Liquid Level Detector System, 160132 
LOSS O F  COOLANT/TWO-PHASE FLOW 

Advanced Two-Phase Flow Instrumentation, 160048 
PWR 3-D Program: Advanced Instrumentation for Reflood 

Studies Program, 160050 
LOSS O F  FLUID TEST REACTOR 

See LOFT REACTOR 
LOUISIANA/BASELINE ECOLOGY 

Special Studies in the Atchafalaya Basin, 74548 
Strategic Petroleum Reserve Oceanographic Support Program, 

116000 
LOUISIANA/COASTAL REGIONS 

Mississippi Deltaic Plain Ecological Characterization, 54091 
LOUISIANA/WATER QUALITY 

Atchafalaya River Basin Management Unit Study, 74551 
Atchafalaya Basin Water Quality Study, 74552 

LOW BTU GAS/ENVIRONMENTAL EFFECTS 
Industrial Low Btu Gasifier: Inhalation Toxicology, 106304 

LOW BTU GAS/HEALTH HAZARDS 
Industrial Low Btu Gasifier: Inhalation Toxicology, 106304 

LOW DOSE IRRADIATION/BIOLOGICAL RADIATION 
EFFECTS 
Dependence of Chromosome Injury on Radiation Quality, 35036 
Ecological Studies of Small Mammals in a Nuclear Site on 

Nevada Test Site, 11 1003 
Radiation Carcinogenesis (Rats), 35035 
Radiosensitivity of Oocytes. 106382 
Somatic Effects of Protracted Low Dose Rate Radiation, 106608 
X-Ray Cell Transformation of Rat and Hamster Embryos, 35037 

LOW DOSE IRRADIATION/DELAYED RADIATION 
EFFECTS -. - - - - - 
Radiobiology of Normal ~issues .  35 104 

LOW DOSE IRRADIATION/HEALTH HAZARDS 
Biodosimetric Confirmation, 160075 
Evaluation of Low Level Plutonium-4 Cancer, 35138 
Health Systems. Inc.. 160175 

LOW-HEAD HYDROELECTRIC POWER PLANTS/SITE 
SELECTION 
Undeveloped Hydropo\ver as a Potential Energy Source in Id 

56014 
LOW-LEVEL RADIOACTIVE WASTES/BIOLOGICAL . 

INDICATORS 

aho. 

-. - - -  
~ransuranium-~lement Transport-Agricultural Systems. 160076 

LOW-LEVEL RADIOACTIVE WASTES/CEIEMICAL 
PROPERTIES 
Properties of Radiation Wastes. 160088 

LOW-LEVEL RADIOACTIVE WASTES/ENVIRONMENTAL 
IMPACTS 
Assessment of the Radioloeical Imoact of Coal Utilization. 100098 
Source Terms of ~adiosotones. 166087 

LOW-LEVEL RADIOACT~VE WASTES/HEALTH 
HAZARDS - -. - -. - - . - - 
Assessment of the Radiological Impact of Coal Utilization. 100098 

LOW-LEVEL RADIOACTIVE WASTES/PHYSICAL 
PROPERTIES 
Properties of Radiation Wastes. 160088 

LOW-LEVEL RADIOACTIVE WASTES/TOXICITY 
Studv of Chemical Toxicitv of Low Level Wastes. 160032 

LOW-LEVEL RADIOACTIVE WASTES/UNDERGROUND 
DISPOSAL 
Radiohydrology Tunnel: Shefiield. 160071 

LP-GAS 
See LIOUEFIED PETROLEUM GASES 

LUBRICATING OILS 
See also WASTE OILS 

LUBRICATING OILS/RECYCLING 
Waste Oil Recycling, 110010 

LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTR Y 

LUMINESCENCE/EQUIPMENT 
Development and Applications of Photosensitive Systems to 

Biological St~ldies, I06209 
LUNG CELLS 

See RESPIRATORY TRACT CELLS 
LUNGS/BIOLOGICAL ADAPTATION 

Pulmonary Effects of Environmental Oxidant Pollutants, 34901 
LUNGS/BIOLOGICAL FUNCTIONS 

Changes in Mammalian Pulmonary Function Produced by Inhaled 
Environmental Agents, 34100 

LUNGS/BIOLOGICAL RADIATION EFFECTS 
Study of Respiratory Carcinogenesis, 35027 

LUNGS/CARCINOMAS 
Asbestos and Cancer, 34666 

LUNGS/CELL MEMBRANES 
Air Pollutant: Lipid Membrane Interactions. 34616 

LUNGS/DYNAMIC FUNCTION STUDIES 
Effect of Nitrogen Dioxide on Pulmonary Monocytes, 34800 
Environmental Agents and Non-Respiratory Lung Function, 

34957 
~ a c t & s  Influencing Deposition of Inhaled Particles, 34619 . 

Pulmonary Metabolism of the N-Heterocyclic Aromatics, 35085 
LUNGS/IMMUNOLOGY 

Biochemical Indicators of Macroohaee Involvement in Pulmonarv 
Damage from Coal conversion', 1$303 

LUNGS/NEOPLASMS 
Pulmonary Metabolism of the N-Heterocyclic Aromatics, 35085 
Studv of Polycvclic Hydrocarbon Metabolism, 35028 

~ e g o n s e  of ~ l v e o l a r  Macrophages to Inhaled Particles, 34604 
LUNGS/PATHOLOGICAL CHANGES 

Alveolar Clearance of Inhaled Metal Oxides, 106750 
Diesel Exhaust/Coal Dust Animal Exoosure Studies, 33018 
Early Detection of Lung Injury, 34106 
Effects of Diesel Exhaust on Pulmonarv Fibrosis. 72057 
inhalation Hazards to Coal Miners (coal Dust an'd Diesel Engine 

Exhaust), 106477 
Inhaled Plutonium Nitrate in Dogs, 106469 
Is the Lung In Utero Sensitive to Chemical Toxins, 34650 
NO2, Collagen and Elastin: Experimental Emphysema, 34665 
Pulmonarv Effects of Elivironmental Oxidant Pollutants, 34901 
Silicate, ~ i l m o n a r ~  Secretions and Lung Disease, 34902 
Studies of Oxidant-Induced Pulmonary Lesions. 34806 . 

LUNGS/PHYSIOLOGY 
Diesel: Biological Characterization. 106288 
Diesel: Chronic Exposure. 106289 
Enzymes Metabolizing Chemicals: Chemical and Physiological 

Effectors of These Systems. 3445 I 
Fluidized Bed Combustor (FBC): Early Damge Indicators for 

Inhaled Effluents. 106503 
Membrane Oxidation. 10661 8 

LUNGS/PROTEINS 
Effect of Diesel Exhaust and Diesel Exhaust Components on Rat 

Lung Determined by the Alveolar Protein Accumulation in the 
I .ling. 72019 

LUNGS/RADIATION INJURIES 
Cytogenetic Effect of Radionuclides. 106700 

LUNGS/RADIOSENSITIVITY 
Tumorigenic Risk from Particles in the Lung. 106395 

LUNGS/RESPONSE MODIFYING FACTORS 
Skin and Pulmonary Carcinogenesis. 106264 

LUNGS/SCANNING ELECTRON MICROSCOPY 
Scanning Electron Microscopy. 106370 

LURGI PROCESS/WATER POLLUTIOS COSTROL 
Improved Water Management of Coal,Conversion Processes. 

100077 
LuRGI PROCESS/WATER REQUIREMENTS 

Improved Water Management of Coal Conversion Processes. 
100077 

I.YASES/ENZYME ACTIVITY 
Active Site of Deltn-Aminoelevulit~ic Acid Dehydratase. 34824 
Gene-Enzyme Relationships in Somatic Cells and Their 

Organismal Derivatives in Higher Plottts. 119071 
Metabolism. 111duction. and Tohicity of PCBs. 34822 

L.Yh1PHOBI.ASTOS1AS 
See L YMPHOM.4S 

LYMPHOCYTES 
Et~vironmental Damage in Huntan Lymphocytes. 106331 
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LYMPHOCYTES/BIOLOGICAL FUNCTIONS 
Role of 1rnmune.Responses in Experimental.Chemistry Toxicity 

and Carcinogenicity, 106057 
LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 

Growth of Bone Marrow in Modified T C  System, 106621 
LYMPHOCYTES/BIOLOGICAL REPAIR 

D N A  Damage: Human Lymphoid Cells, 106515 
LYMPHOCYTES/CELL PROLIFERATION 

Canine Transfer Factor, 106622 
LYMPHOCYTES/IMMUNOSUPPRESSlON 

Immune Impairment for Inhaled Radionuclides, 106704 
LYMPHOCYTES/RADIOSENSITIVITY 

Radiation Injury in Subpopulations of Lymphocytes, 3501 1 
LYMPHOCYTES/RADIOSENSITIVITY EFFECTS 

Immune Surveillance in Radiation Carcinogenesis, 35013 
LYMPHOGRANULOMAS 

See LYMPHOMAS 
LYMPHOID CELLS 

See L YMPHOCYTES 
LYMPHOMAS/CHROMOSOMAL ABERRATIONS 

Comparison of Rates of Induction of Point Mutations and 
Chromosome Aberrations in Cultured Cells, 34330 

MACHINE TOOLS/COOLANTS 
Oil--Machine Coolant Disposal, I 11002 

MACROPHAGES/BIOLOGICAL FUNCTIONS 
Environmental Dusts and Macrophage Function, 34689 
Macrophage Function and Environmental Toxicology, 34108 

MACROPHAGES/CELL DIFFERENTIATION 
Response of Alveolar Macrophages to Inhaled Particles, 34604 

MAGNESIUM/SOIL CHEMISTRY 
Controlling Strip Mine Runoff, 117 

MAGNESIUM SLURRY SCRUBBING PROCESS/PILOT 
PI.ANTS - - . - . - - 
I-MW Magnesium Oxide Scrubber Project: Colbert, 150080 

MAGNETIC FIELDS/BIOLOGICAJ- EFFECTS 
Biological Effects of Magnetic Fields, 106379 
Biological Effects of Magnetic Fields, 106490 
Detrimental Biological Effects of Magnetic Fields, 106019 
Fine Structure of Cells, 1061 13 
Magnetic Field Dosimeter Development, 106496 

MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GEA'ERATORS 

MAIZE/PRODUCTION 
Comparison of Four Dairy Manure Management Systems, 75512 

MAIZE/PRODUCTIVITY 
No-Tillage Grain Crop Production on Land Reclaimed Following 

Strip Mining, 96 
MALNUTRITION 

See NUTRITIOArAL DEFICIENCY 
MAMMALS 

See also BURROS 
DOGS 
MANA TEES 
RABBITS 
R ODEAfTS 

MAMMALS/BIOLOGICAL RADIATION EFFECTS 
Ecological Studies of Small Mammals in a Nuclear Site on 

Nevada Test Site, 1 1 1003 
Mammalian Gametogenesis, 10641 2 

MAMMALS/CELL CULTURES 
Radiation Sensitization Applied t o  Cancer Radiobiology, 35121 

MAMMALS/DATA COMPILATION 
South Atlantic and Gulf of Mexico Pilot Studv of the Seasonal 

Distribution an& Abundance of Marine ~ i r d s .  Mammals. 
Turtles, and the Endangered Manatee, 54085 

MAMMALS/ECOLOGY 
Marine Birds and Mammals: Northeast Gulf of Alaska, 54048 
Receptors (Marine Birds and Mammals): Bristol Bay, 54025 
Receptors (Marine Birds and Mammals): St. George Basin, 54029 
Receptors (Marine Mammals): Bering Norton, 54066 

M A M M A L V H A B I T A T  
Marine Mammal and Seabird Study of Central and Northern 

California. 54043 
MAMMALS/INVENTORIES 

Marine Mammal Inventory. 54002 
MAMMALS/POPULATIONS 

Investigation of the Occurrence, Population Density, and 
Behavior Patterns of Endangered Whales in the Vicinity of the 
Beaufort Sea Lease Area, 54035 

Marine Mammal and Seabird Study of Central and Northern 
California, 54043 

Pilot Study of the Seasonal Distribution and Abundance of Marine 
Birds, Mammals, and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico, 54010 

MAMMALS/RADIATION DOSES 
INEL Site Radioecology Program, 106561 

MAMMALVSPATIAL DISTRIBUTION 
Marine Mammal and Seabird Study of Central and Northern 

California, 54043 
Pilot Study of the Seasonal Distribution and Abundance of Marine 

Birds, Mammals, and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico, 54010 

So~uth Atlantic and Gulf of Mexico Pilot Study of the Seasonal 
Distribution and Abundance of Marine Birds, Mammals, 
Turtles, and the Endangered Manatee, 54085 

MAMMARY GLANDS/NEOPLASMS 
Biochemical Studies on DMBA Induced Mammary Cancers, 

35100 ....- 

Biological and Chemical Studies of New DMBA Compounds, 
35076 - 

Cell Kinetics of Irradiated Tumors, 35101 
Risk Assessment for Radioinduced Mammary Neoplasms, 35123 
Study of the Release of  RNA Tumor Viruses and Its Genetic 

Control, 35033 
MAN . -.-. . 

See UISU ADOLESCEArTS 
CHILDREN 
INFANTS 
W0MEA1 

MAN/BIOLOGICAL MODELS 
In Vivo Nitrosamines and Cancer in Renal Failure, 35135 

MAN/BIOLOGICAL RADIATION EFFECTS 
Cellular Radiobiology (Human, Hamsters), 35046 

MAN/DELAYED RADIATION E F F E C T S  
Some Long-Term Consequences of Hypothetical Major.Releases 

of Radioactivity to the Atmosphere from Three Mile Island, 
170000 

MAN/DOSIMETRY 
Theoretical Dosimetry, l I022 

MAN/ENVIRONMENTAL EXPOSURE PATHWAY 
Actinides in the Environment, 106419 
Cycling of Long-Lived Radionuclides, 106643 
Energy-Related Pollutants in the Biosphere, 106666 
Radioactivity in the Biosphere, 106662 

MAN/NUTRITION 
Structural Models for Molybdo-Enzymes, 34617 

MAN/SK E l  .ETON 
Mechanisms of Internal Emitter, 106009 

MANATEES/DATA COMPILATION 
South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 

Distribution and Abundance of Marine Birds, Mammals. 
Turtles, and the Endangered Manatee, 54085 

MANATEES/POPULATIONS 
Pilot Study of the Seasonal Distribution and Abundance of Marine 

Birds, Mammals, and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico, 54010 

MANATEES/SPATIAL DISTRIBUTION 
Pilot Study of the Seasonal Distribution and Abundance of Marine 

Birds, Mammals, and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico, 54010 

South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 
Distribution and Abundance of Marine Birds. Mammals, 
Turtles, and the Endangered Manatee, 54085 

MANGANESE/BIOLOGICAL EFFECTS 
National Marine Pollution Monitoring Program, 77001 

M A N G A N E S E K H E M I C A L  ANALYSIS 
Fate of Nuclides in Natural Water Systems. 106528 

MANGANESE/ENVIRONMENTAL TRANSPORT 
Fate of Nuclides in Natural Water Systems, 106528 

MANGANESE/INHALATION 
Trace Element Deposition in Ambient Aerosol Inhalatio~l. 34638 

MANGANESE/SOIL CHEMISTRY . 
Controlling Strip Mine Runoff. 117 

MANGANESE/TOXICITY - -. - - - . . - - - - 

~ o r p h o l o ~ i c  and Biochemical Effects of Toxic Metals. 34409 
MANGANESE/UPTAKE 

Use of Sludges and T o p  Soil in Reclamation Coal Str i~-Mine 
Spoils, 94- 

MANGANESE SVENVIRONMENTAL TRANSPORT 
Iron-55 Phenomenon. 106239 

MANGANESE OXIDES/CATALYTIC EFFECTS 
Pollution in Atmosphere. 106252 

MANGANESE OXIDES/SCAVENGING 
Distribution of Some Chemical Elements Bet\ \ ,ee~~ Particulate ilnd 

Dissolved Phases in the Ocean. 106527 
MANURES/ANAEROBIC DIGESTION 

Biogas Production from Anaerobic Digestion of Animal Manure. 
109 

Design Parameters and Equations for Anaerobic Bioconversioll of 
Organic Wastes. 26 
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Equipment and Structures for On-Farm Production and 
Utilization from Agricultural Wastes and Residue, 144 

Proposal to Conduct a Feasibility Study of the Conversion of 
Animal Feedlot Wastes to Useful Energy, 43 . 

Resource Recovery from Livestock Wastes, 25 , , 

MANURES/DECOMPOSITlON 
High Temperature Stabilization a r ~ d  Moisture Rcmoval from 

Animal Wastes for By-Product Recovery, 91 
MANUREWENERGY SOURCE DEVELOPMENT 

See AQUACULTURE 
MARINE ECOSYSTEMS 

See AOUA TIC ECOSYSTEMS 
MARINE ~ E H I C L E  ACCIDENTS 

See ACCIDENTS 
MARITIME TRANSPORT/ENVIRONMENTAL IMPACTS 

Investigation of Hazards Posed by Chemical Vapors Released in 
M a r h e  Operations, 67007 

MARITIME TRANSPORT/FUEL SUBSTITUTION 
Alternative Fuels/Energv Sources for Non-Highway Transport, -- - .  

110015 
MARITIME TRANSPORT/WATER POLLUTION CONTROL 

Hazardous Chemical Discharge Prevention and Reduction, 67005 
MARSHALL ISLANDS 

See also EN1 WETOK 
MARSHALL ISLANDS/BIOGEOCHEMISTRY 

Marshall Islands - Transuranics, 106389 
Mid-Pacific Marine Laboratory, 106563 

MARSHALL ISLANDS/CONTAMINATION 
Marshall Islands - Transuranics, 106389 

MARSHALL ISLANDS/RADIATION MONITORING 
Mid-Pacific Marine Laboratory, 106563 
Outer Atoll Survey. 106307 

MARSHALL ISLANDS/RADIATION PROTECTION 
Marshall Islands Radiological Safety Program, 106310 

MARSHALL ISLANDS/RADIOACTIVITY 
Marshall Islands Dose Assessment, 10631 1 
Northern Marshall Islands Survey, 106308 

MARSHALL ISLANDS/RADIOECOLOGY ' . 
Marshall Island Radioecology, ,106391 

MARSHALL ISLANDS/RADIONUCLIDE MIGRATION 
Marshall Islands - Transuranics, 106389 . 
Marshall Island Radioecology. 106391 

MARSHES/RADIONUCLIDE MIGRATION 
Ocean Transport,of Contaminants, 106640 . 

MASKS 
See RESPIRATORS 

MASS SPECTROMETERS/DESIGN 
Construction of a 3H-3He Facility, 106184 

MASS SPECTROMETERS/SPECIFICATlONS 
Analytical Techniques for Measurement of 99-Tc in 

Environmental Samples, 106473 
MASS SPECTROSCOPY ' 

Development of Chemical Ionization Mass Spectrometry for the 
Analysis of Aromatic Hydrocarbons, Phenols, and Amines in 
Water, 75019 

Development of New Methods for Quantification of Fossil Fuels 
by Mass Spectrometry, 119059 

Laser Pumped Luminescence and Microwave Resonance. 
' 

(LPLMR) Spectroscopy and Absolute Mass Calibrations, 
106753 I t 

Mass Spectrometry R/D for Organic Analyses, 119050 
MASS SPECTROSCOPY/AU'I'OMATION 

Automation of Quantitative Analysis by G U M S ,  70548 
MASS SPECTROSCOPY/FEASIBILlTY STUDIES 

Investigate Feasibility of LC/MS for ldentification of Non- 
Volatile Pollutants, 75038 

MASSACHUSETTS/COAL DEPOSITS 
Continuation of Evaluation of Coal Deposits in the Narragansett 

Basin of Rhode Island and Massachusetts, 51054 
Evaluation of Coal Deposits in the Narraganiett Basin of Rho& 

Island a ~ ~ d  Massachusetts, 51044 
MASSACHUSETTS/COAL RESERVES 

Analysis of the Economic Feasibility for Development 'of Coal 
Resources in the Narragansett Bhsin of Rhode Island and 
Massachusetts, 5 1045 

MASTER METERING/TECHNOLOGY ASSESSMENT 
Collection of Data Related to Master Meter Operators. 60003 

MATERIALS 
See also BIOLOGICAL MATERIALS 

BUILDING M,4 TERIALS 
ENVIROI\'MEI\'TAL MATERIALS 
FIBERGLASS 
RAW MATERIALS 
REACTOR MATERIALS 

Sulfur Dioxide and Sulfates Material Damage Study Part 4, 
Distribution in Cities, 73527 

MATERIALS/EVALUATION 
Test and Evaluate M H D  Components, 113022 

MATERIALS HANDLING EQUIPMENT 
See also CON YE YORS 

MATERIALS HANDLING EQUIPMENT/DESIGN 
Engineering Design Considerations in Selecting Conveyors for 

Resource Recovery Systems, 71543 
MATERIALS RECOVERY 

Field Test Evaluation of Shredders for Waste-to-Energy Systems, 
7 1547 . .- .- 

Fundamental Concepts for Resource Recovery, 1 19052 
MATERIALS RECOVERY/FEASIBILITY STUDIES 

Solvent Extraction for Treatment and Recovery of Chemicals, 
etc., 75502 

MATERIALS RECOVERY/TECHNOLOGY ASSESSMENT 
Priorities Assessment of Energy and Materials Recovery 

Technique, 7 1509 
Small Scale and Low Technology Study, 71512 

MATHEMATICAL MODELS 
Meteorological Research Development of Long-Range 

Atmospheric Transport Models, 13005 
MATHEMATICAL MODELS/OPTIMIZATION 

Optimization of RAM Dispersion Model, 73559 
MATHEMATICAL MODELS/REVIEWS 

Assessment of Entrainment and Impingement of Yellow Perch, 
76509 

MATHEMATICS 
See also STA TISTICS 

Applied Mathematics for Nuclear Safeguards, 11017 
MEASUREMENTS WHILE DRILLIYG 

See M W D  SYSTEMS 
MEASURING INSTRUMENTS 

See also CALORIMETERS 
DOSEME TERS 
FLO WMETERS 

VELOCIMETERS 
MEASURING INSTRUMENTS/AUTOMATION 

Instrumentation and Chemical Procedures for Rqdioactive 
Species, 106236 

MEASURING INSTRUMENTS/CALIBRATlON 
Marine Measurement Quality Assurance, 13007 

MEASURING INSTRUMENTS/DESIGN 
Design and Development of a Field Prototype Monitor for 

Sulfuric Acid Vapor in Stationary Sources, 73583 
Development of a Personal CO2 Detector and a CH4 Detector. 

51025  -. --- 
Development of Remote Particle Size Method for Smoke Stack 

~missions,  73584 
lmorovement of Coal Mine Dust Incombustible Content Meter. 

$1036 
uv-VIS Dosimeter, 33013 

MEASURING INSTRUMENTS/DISPLAY DEVICES 
uv-VIS Dosimeter, 33013 

MEASURING INSTRUMENTS/FABRICATION 
Design and Development of a Field Prototype Monitor for 

Sulfuric Acid Vapor in Stationary Sources, 73583 
MEASURING INSTRUMENTS/PERFORMANCE 

Evaluate Passive Organic Vapor Monitors. 33012 
MEASURING INSTRUMENTS/QUALITY CONTROL 

Equivalency of Analytical Measurement Systems for Pollutant 
Measurements for Water Quality or Supply. 70545 

Equivalence of Analytical Measurement Systems for Polluta~jt, 
Measurements for Water Quality or  Supply. 70546 

MEASURING INSTRUMENTS/RESEARCH PROGRAMS 
Electro-Optical Techniques for the ldentification and 

Characterization of Air Pollutants. 73591 
MEASURING INSTRUMENTS/STANDARDS 

Marine Measurement Quality Assurance. 13007 
MEASURING METHODS 

Underway Water Sampling System. 13008 
MEASURING METHODS/COMPARATIVE EVALUATIONS 

Development of Methods for the Detection and Innctivation of 
Viruses in Various Waters. 70530 

Development and Evaluation of Methods for Microbiological 
Pollution Indicators and Pathogens in Water. 70553 

MEASURING METHODWMANUALS 
Development of Analytical Test Procedures for the Measurement 

of Elemental Priority Pollutants in Sludge. 70550 
MEASURING METHODS/QUALITY ASSURANCE . 

Testing and Validation of Measurement Methods. 74523 



MEASURING METHODS/QUALITY CONTROL 

MEASURING METHODS/QUALITY CONTROL 
Equivalency of Analytical Measurement Systems for Pollutant 

Measurements for Water Quality or  Supply, 70545 
Equivalence of Analytical Measurement Systems for Pollutant 

Measurements for Water Quality or  Supply, 70546 
MEDICINES 

See DRUGS 
MEIOSIS/BIOLOGICAL MODELS 

BrdU-Dye Studies of Meiotic Recombination, 34328 
MEIOSIS/BIOLOGICAL RADIATION EFFECTS 

Drosophila Cytology and Genetics, 106121 
MEIOSIS/MUTATIONS 

Testing Compounds for Mutagenic Activity in a Meiotic Non- 
Disjunction Test in Neurospora crassa, 34000 

MEIOSIS/TEMPERATURE EFFECTS 
Drosophila Cytology and Genetics, 106121 

MELANOMAS/GROWTH - ~ - -.. --- 
Environmental Contaminants: Effect on Tumor Immunity, 34830 

MELTDOWNKHEMICAL REACTIONS 
Molten Fuel Interactions, 1601 11 

MELTDOWN/FISSION PRODUCT RELEASE 
Separate Effects Tests for T R A P  Code Development, 160123 

MELTDOWN/HEAT TRANSFER 
Natural Convection in Molten Pools, 160005 

MELTDOWN/SIMULATION 
Gas Cooled Fast Reactor (GCFR) Safety, 114008 

MEMBRANES 
See also CELL MEMBRAAIES 

Advanced Waste Heat Control for EPA-Membrane Technology 
Task. 150072 

MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Toxic Pollutants and Membrane Ion Transport. 106721 

MEMBRANES/CLEANING 
Development of Non-Chemical Cleaning Techniques for Reverse- 

Osmosis Membranes. 56062 
MEMBRANEWPERMEABILITY 

Mechanism of Fluid-permeation Through Polymer Membranes: 
Tests of a Free Volume Model of Permeation, 119056 

MERCAPTANS 
See THIOLS 

MERCURY/ABSORPTION SPEC~ROSCOPY 
Trace Element Analys~s of Naval 0 1 1  Shale Reserve No I Core 

Samples. 71061 
MERCURY/ACTIVATION ANALYSIS 

Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 
Samples, 71061 

MERCURY/BIOADSORBENTS 
Study of Metal-Binding Peptides. 34658 

MERCURY/BIOLOGICAL EFFECTS 
Behavioral Effects of Coal Conversion Products, 38 
National Marine Pollution Monitoring Program, 77001 

MERCURY/BODY BURDEN 
Toxicology of Organic Mercury for the Fetus and Newborn, 

34613 
MERCURY/HEALTH HAZARDS 

Coal-Fired Steam Plants: Human Environmental Exposure to Air 
and Waier, 129 

Preparation and Fifteen Status Assessment Reports. 71014 
MERCURY/METABOLISM 

Induction of Metallothionein by Cadmium, Copper, and Mercury, 
3461 1 

Nature of Lead and Mercury Binding Nuclear Proteins, 34820 
Neonatal Gastrointestinal Absorption of Lead. Cadmium, and 

Mercury, 34952 
MERCURY/MONITORING 

Fate of Mercury at Paraho Demo Site. 100056 
MERCURY/QUANTITY RATIO 

Iron-55 Phenomenon. 106239 
MERCURY/REMOVAL 

Removal of Toxic Substances by Phyr:ical-Chemical Processes. 
71529 

MERCURY/TOXICITY 
Accumulation of Guanine Due to Heavy Metals, 34803 
Heavy Metals in Early Mammalian E.nbryogenesis, 34651 
Morphologic and Biochemical Effects of Toxic Metals. 34409 
Possible New Antidotes for Mercury Poisoning, 34620 
Teratogenic Effects of Heavy Metals, 34609 

MERCURY/TRANSPORT 
Distribution of As, Cd. Hg, Pb. Sb and Se During Simulated In- 

Situ Oil Shale Retorting. 71042 
MERCURY/X-RAY FLUORESCENCE ANALYSIS 

Trace Element Analysis of,Naval Oil Shale Reserve No. 1 Core 
Samnles. 7 1061 

MERCURY CHLORIDES/BIOLOGICAL E F F E ~ S  
Regulation of Neural Distribution of Heavy Metals, 34633 r 

MERCURY CHLORIDEWMEMBRANE TRANSPORT 
Regulation of Neural Distribution of Heavy Metals. 34633 

MERCURY CHLORIDES/TISSUE DISTRIBUTION 
Regulation of Neural Distribution of Heavy Metals. 34633 
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MERCURY CHLORIDES/TOXICITY - - - - - - - -  - 

Regulation of Neural Distribution of Heavy Metals, 34633 
MERCURY OXIDES/BIOLOGICAL EFFECTS 

Alveolar Clearance of Inhaled Metal Oxides, 106750 
MERCURY OXIDES/LUNG CLEARANCE 

Alveolar Clearance of Inhaled Metal Oxides, 106750 
MERCURY OXIDESAOXICITY 

Alveolar Clearance of Inhaled Metal Oxides, 106750 
MESITYLENE/PHOTOCHEMICAL REACTIONS 

Investigation of the Reactions of Aromatic Hydrocarbons in 
Photochemical Air Pollution. 72533 

MESOCRICETUS 
See HAMSTERS 

MESOSPHERE/AIR POLLUTION 
Estimation of Upper Atmospheric Composition Perturbations due 

to SPS-Related Spacecraft Activity, 119006 
MESSENGER-RNA/BIOLOGICAL FUNCTIONS 

Protein Synthesis: Aberrant Control, 106125 
MESSENGER-RNA/BIOSYNTHESIS 

Nucleic Acid Replication, 106064 
Structure of Nucliec Acids. 106107 

METABOLIC A(JTIVATION/AGE DEPENDENCE 
Adrenal Carcinogen Metabolism, 35078 

METABOLIC ACTIVATION/SEX D E P E N D E N C E  
Adrenal Carcinogen Metabolism, 35078 

METABOLISM 
Environmental Agents and Non-Respiratory Lung Function, 

14957 
~ x i s i b n  of Xenobiotics by Selected Marine and Terrestrial 

Species, 34457 
METABOLISMIAGE DEPENDENCE 

Aging, 106095 
METABOLISM/BIOCHEMICAL REACTION KINETICS 

Effects of Halogenated Aromatic Hydrocarbons on the 
Metabolism of Foreign Organic Compounds, 72005 

Mechanisms of Intestinal Cadmium Absorption in Rats, 72020 
Role of Marine Bacteria in Dissolved Petroleum Persistence in 

Northern Ports, 13028 . 
METABOLISM/BIOLOGICAL MODELS 

Study of Influence of Hormones on Transport of Cations illto and 
out o f  Bone, 106136 

METABOLISM/BIOLOGICAL PATHWAYS 
Gene-Enzyme Relationships in Somatic Cells and Their 

Organismal Derivatives in Higher Plants, 119071 
Metabolism, Induction, and Toxicity of PCBs, 34822 

METABOLISM/BIOLOGICAL RADIATION EFFECTS 
Radiation-Induced Modifications in Protein Synthesis. 35015 

METABOLISM/CONTROL 
Neurobiology, 106099 

METABOLITES/BIOCHEMISTRY 
Study of Polycyclic Hydrocarbon Metabolism. 35028 

METABOLITES/BIOLOGICAL EFFECTS 
Adrenal Carcinogen Metabolism, 35078 
Bacterial Degradation of PCB: Consequences and Effects. 34816 

METABOLITES/CARCINOGENESlS 
Carcinogenic Intermediates of Vinyl Chloride and Analogs. 34632 
Metabolism of 3-Methylcholanthrene in Liver and Lung. 35025 
Modification of Procarcinogen Enzymatic Activation. 35056 
Synthesis. Photochemistry and Thermochemistry of Arene 

Oxides. 35019 
METABOLITES/FLUORESCENCE SPECTROSCOPY 

3-D Fluorometric Analysis of Hydrocarbon Metabolites, 35020 
METABOLITES/LABELLING 

Synthesis of Polycyclic Hydrocarbon Derivatives. 35029 
METABOLITES/MUTAGEN SCREENING 

Bacterial Degradation of PCB: Consequences and Effects. 34816 
METABOLITES/SYNTHESIS 

Derivatives of Carcinogenic Polycyclic Hydrocarbons. 35001 
Synthesis of Polycyclic Hydrocarbon Derivatives. 35029 

METACERCARIAE 
Sec LAR V.4E 

METAL INDUSTRY/ENERGY CONSERVATION ~ - - -  

Direct Reduction of Aluminum. 110603 
METAL INDUSTRY/FUEL SUBSTITUTION 

Coal Fired Aluminum Remelt. 110001 
METAL INDUSTRY/TECHNOLOGY ASSESSMENT 

Technical Awareness in the Nonferrous Metalslndustrv: Pilot 
Study. 71017 

METAL INDUSTRY/WASTE PROCESSING 
Centralized Treatment of Metal Finishing Wilstes. 71031 

METAL INDUSTRY/WASTE WATER 
Water Reuse by a Unique Low-Pressure Membrillle Separation 

Process to Remove Hravv Metals froni Metal Processilie 
Waste\vaters. 56020 

METALS 
See* u1.w .-I CTI;\:IDES 

.4LK.-ILI MET-ILS 
LIQUID MET-ILS 
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RARE EARTHS 
SCRAP METALS 

METALS/ABSORPTION SPECTROSCOPY 
Engineering Specialized Research Equipment: Measurement of 

Trace Metals. 130061 
METALS/BCC LATTICES 

Charactr l i~at ion of Compounds and Alloys, I19022 
METALS/BIOASSAY 

Develop~tent  of Chronic/Life Cycle Bioassays Methods, 77004 
METALS/BIOCHEMICAL REACTION KINETICS 

Absorption of Inhaled Sub-Micron Trace Metals, 34695 
METALS/BIOCHEMISTRY 

Bioinorganic Chemistry, 106082 
METALS/BIOLOGICAL ACCUMULATION 

Accumulation in Plants, 1061 19 
Bioavailability of Energy Effluents on Coastal Ecosystems, 106467 
Hormones and Bone Metabolism, 106326 

METALS/BIOLOGICAL EFFECTS 
Development of Chronic/Life Cycle Bioassays Methods, 77004 
Environmental Insults to DNA. 1061 27 

METALS/CHEMICAL ANALYSIS 
Trace Metal Characterization and Speciation in Geothermal 

Effluent, 106736 
METALS/ECOLOGICAL CONCENTRATION 

Data Base Location and Evaluation for Heavy Metals Discharge 
into Municipal Wastewater Collection and Treatment Systems, 
71528 

Nutrient and Radionuclide Cycling, 106615 
METALWENVIRONMENTAL TRANSPORT 

Distribution and Fate of Biogenic and Petroleum Derived 
Substances in Marine Sediments. 54095 

Hydrodynamic and Chemical Modeling of Heavy Metals in 
Ashpond Leachates, 106254 

Nutrient and Radionuclide Cycling, 10661 5 
Potential of Energy Extraction and Conversion Process in the 

Northern Great Plains for Heavy Metals Contamination and 
Consequent Uptake and Turnover in a Range Ecosystem 
Model, 106043 

Transport of Heavy Metals, Nutrients. and Radioactive Species 
from Grants Uranium Belt, 56031 

METALS/INHALATION 
Trace Element Deposition in Ambient Aerosol Inhalation, 34638 

METALS/LAND RECLAMATION 
Mine Spoil Reclamation in the lntermountains and Northern 

Rocky Mountain Regions, 32 
METALWLEACHING 

Fate of Heavv Metals Durine Landfill Stabilization of Solid Waste 
Materials with Leachate ckYcle. 71504 

METALS/METABOLISM 
Tr;tnsport of Toxic Elements, 106743 

MF'TALS/MICROSTRUCTURE 
High Temperature Chemistry and ~ h e r m o d ~ n a r n i c s  of Structural 

Materials, 119023 
METALS/MONITORING 

Critical Review of Retrospective Monitoring.Methods, 74580 
EPA Mussel Watch Grants, 77017 
NASN Operations, 72586 
Portable X R F  Survey Meter and Personal Sample Reader for 

Elemental Dosimetry of Industrial Atmospheres, 106572 
METALS/NMR SPECTRA 

Characterization of the Binding of Heavy Metals in Biological 
Systems, 34105 

METALS/POLLUTION CONTROL EQUIPMENT 
Emissions Assessment for Refuse Derived Fuel.Combustion. 

71097 
METALS/POLLUTION SOURCES 

Air Pollution from Munici~al  Wastewater Sludge Incinerators. - 
71027 . , 

METALS/QUANTITATIVE CHEMICAL ANALYSIS 
Application and Evaluation of Analytical Procedures for Metals, 

Cyanide, and Phenolics, 705 15 
METALS/SEPARATION PROCESSES . . 

Functional Polymers for Removal of Heavy-Metal Pollutants 
from Water, 56053 

METALS/SOLUBILITY 
Effect of Soil Properties and Previous Metal Additions on the 

Solubility of Metals, 71523 
Heavy Metal Bioavailability in Sludge-Amended Soils. 71527 
Studies of Existing Land Application Systems. 71525 

METALS/SOLVENT EXTRACTION 
Solvent Extraction Studies of Metals Using High Molecular 

Weight Amines. 119058 
METALS/SORPTIVE PROPERTIES 

High Temperature Chemistry and Thermodynamics of Structural 
Materials, 119023 

METALS/TOXICITY 
Appraisal of Environmental Exposure to Heavy Metals, 34154 
Bioaccumulation Kinetics of Marine Invertebrates. 7701 1 

Bioinorganic Chemistry, 106082 
Cell Damage Metals, 106369 
Corrosion and Chemical Stability of Materials in Service 

Environs, 11009 
Develop, Refine and Validate Tests for Assessing Toxicity and 

Bioaccumulation in Marine Environments, 77013 
Development of 'l'oxicity 'I'ests w ~ t h  the Early Life Stages of Fish, 

76.577 
~ i l C l s ' o r  Suspended Fine Particles (Red Clay) on the Availability 

and Toxicity of Metals and Synthetic Organic Chemicals to 
Fathead Minnows, 76522 

Effects of Pollutants on Somatic Mammalian Cells, 106378 
Effects of Pollutant Metals, 106478 
Heavy Metals in Early Mammalian Embryogenesis, 34651 
In Vivo Incorporation of Toxic Elements into Animal Tissues, 

74554 
Industrial Effluent Source Assessment, 77523 
Inhalation Toxicity of Organometals, 106306 
Investigating the Impact of Drilling Mud and Its Major 

Components on Bivalve Species of Georges Bank, 106002 
Mechanisms of Action of Heavy Metals and Asbestos on Cultured 

Animal Cells, 106329 
Metal Carcinogensis and D N A  Modification in Human 

Lymphocytes, 34955 
Pediatric Neurology, 36501 
Pollutant Effects on Marine Organisms, 106390 
Red Cell Cytoskeleton, 106080 
Toxicity Testing: Inter-Laboratory Comparison with Marine 

Animals, 77546 
Toxicity Testing: Inter-Laboratorv Com~ar i son  with Marine 

~ n i m a l s ,  77538 
Toxicological and Physiological Effects of Heavy Metals and 

Selected Air Pollutants on Animals, 66 
Trace Meta! Metabolism in Ecosystems, 106461 
Yolk Deposition in Birds Subjected'to Environmental 

Contaminants, 8 
METALS/TRANSLOCATION 

Fate of Heavy Metals and Heavy Metal Complexes in Soils and 
Plants. 34155 

METALS/UPTAKE 
Potential of Energy Extraction and Conversion Process in the 

Northern Great Plains for Heavy Metals Contamination and 
Consequent Uptake and Turnover in a Range Ecosystem 
~ o d e l ;  10604j 

- 
METAMORPHOSIS/TEMPERATURE EFFECTS 

Eff'ect of Cyclic Temperature on Larvae of Marine Invertebrates, 
106587 

METAPHASE 
See MITOSIS . - - - - - - - . - . 

METEOROLOGY 
. See also WEATHER 

Reduced Visibility Regions and Associated Large-Scale Weather 
Systems. 72527 

METEOROLOGY/DATA ACQUISITION 
Atmospheric Transport and Dispersion of' Pollutants and Related 

Meteorological Studies, 13006 
METEOROLOGY/DATA ANALYSIS 

Climatology and Oceanographic Analysis of the Georges Bank 
and California Regions of the Outer Continental Shelf. 13017 

METEOROLOGY/DATA COMPILATION 
Climatology and Oceanographic Analysis of the Georges Bank 

and California Regions of the Outer Continental Shelf. 13017 
Shipboard Environmental Data Acquisition System (SEAS). 

Ixnl I 
METEOROLOGY/MATHEMATICAL MODELS 

Development and Testing of Meteorological Models Suitable for 
Air Quality Studies, 72528 

hIETHANE/ATOM-MOLECULE COLLISIONS 
Crossed Molecular Beams. 119034 

METHANE/BIOSYNTHESIS 
Biogas Production from Anaerobic Digestion of Animal Manure. 

I n9 .-- 

Design Parameters and Equations for Anaerobic Bioconversion of 
Organic Wastes. 26 . 

Efficient Production of Methane from Water Hyacinth Juices 
Using Anaerobic Digestion Filters. 75517 

Energy Generation and the Sulfur Carbon Cycles. 106533 
Equipment and Structures for On-Farm Production and 

Utilization from Agricultural Wt~stes and Residue. 144 
Methane Gas Production from Farm Waste. 103 
Packed-Bed Reactors for Concentrated Waste Tre;ltment atid 

Energy Production. 56041 
Proposal to Conduct a Feasibility Study of the Conversion of 

Animal Feedlot Wastes to Useful Energy. 43 
Resource Recovery from Livistock Wastes. 25 
Solid Waste to Methane Study. Polnpano Bench Project. 106725 

M E T H A N E K H E M I C A L  EXPLOSIONS 
Flame and Detonation Propagation in Coal Dust. Methane. Air 

Mixtures, 130040 
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METHANE/COMBUSTION KINETICS 
Formation of Oxides of Nitrogen from F~el~Nitrogen, 130041 

METHANE/ECOLOGICAL CONCENTRATION 
Monitoring Guidelines for H2S and Non-Condensible Hazardous 

Gases, 74503 
METHANE/IGNITION 

Flame and Detonation Propagation in Coal Dust, Methane, Air 
Mixtures. 130040 

METHANE/MEASURING METHODS 
Study of Atmospheric Trace Gases by Mass Sepctrometry, 119040 

METHANE/METABOLISM 
Environmental Implications of Heterotrophic Microbial Methane 

Oxidation. 92 
~rolonged ~ x ~ o s u r e  to Four Levels of Air Pollutants, 34805 

METHANE/MONITORING 
Brush Fire Project, 130018 
Monitoring Guidelines for H2S and Non-Condensible Hazardous 

Gases, 74502 
METHANE/PRODUCTION 

Demonstration of the Thtrmophilic Aerobic-Anaerobic Digestion 
Process at the City of Hagerstown, 71540 

METHANOL/COMBUSTION PROPERTIES 
Special Foreign Currency Award (in Indian Currency) for 

Research on Combustion of Alcohol and Biogas. 130013 
Special Foreign Currency Award (Including Indian Currency and 

U.S. Dollars) for Development of Some Alternative Sources of 
Energy for Combustion Engines, 130014 

METHANOL/METABOLISM 
Methanol Metabolism: Ecological Effects, 106330 

ME'I'HANOL/'I'OXICI'I'Y 
Folate Mutants/Methanol-Related Mutagenesis, 106050 
Preventive Surveillance of Environmental Chemicals for Toxic 

Potential, 341 50 
METHANOL FUELS/FUEL SUBSTITUTION 

Characterization and Research Investigation of Methanol and 
Methyl Fuel, 1 10033 

METHANOL FUELS/PERFORMANCE TESTING 
Characterization and Research Investigation of Methanol and 

Methyl Fuel, 110033 
Methanol Fuel Modification for Highway Vehicle Use, 110027 

METHOXYBENZENE 
See A NISOL E 

METHYL CHLORIDE/MONITORING 
Brush Fire Project, 130018 

METHYL IODIDE/ADSORPTION 
Charcoal Filter Performance, 160070 

METHYL PHENOLS 
See CRESOLS . - - - . . - - - - - 

METHYLBENZENE 
See TOLUENE 

3-METHYLCHOLANTHRENE/BIOLOGICAL EFFECTS 
Embryotoxicity in Cultured Embryos, 106624 

3-METHYLCHOLANTHRENE/CARCINOGENESIS 
Possible Neoplastic Effects of Non-Neoplastic Viruses, 35049 

3-METHYLCHOLANTHRENE/LEUKEMOGENESIS 
Possible Neoplastic Effects of Non-Neoplastic Viruses, 35049 

3-METHYLCHOLANTHRENE/TERATOGENESIS 
Embryotoxicity in  Cultured Embryos, 106624 

3-METHYLCHOLANTHRENE/TOXlClTY 
Cytochrome P450. Chemical Carcinogenesis Benzo(a)pyrene, 

3501 h 
\IETHYLMERCURY/METABOLISM 

Effects of Methylmercury on Fetal Brain, 34645 
Effects of Mercurial Poisons on Na + ,K +-ATPase, 34827 
Heavy Metal-Induced Damage to the Nervous Tissue, 34825 
Methylmercury Embryopathy, 34607 

METHYLMERCURY/TOXICITY ~. - - ~ - -  -. . . 

Modification of ~ e t h y l m e r c u r ~  Toxicity by Selenium, 34685 
MEXICO/FISHIKG INDUSTRY 

Ecological Study of the Terminos Lagoon (Campeche, Mexico) 
with Special Reference to Fishery Resources and the Potential 
Impact of Man. 130063 

MHD GENERATOR CDIF/SAFETY 
CDIF/MHD Test Integration, 1 I3033 

MHD GENERATORS 
See olso COAL-FIRED M H D  GENERATORS 

OPEN-CYCLE M H D  GENERA TORS 
MHD GENERATORS/ENVIRONMENTAL IMPACTS 

Annual Update of EV Portion of the MHD-EDP, 104037 
MHD Environmental Project, 113027 

IMICE/BEHAVIOR 
Effects of Developmental Exposure to Polychlorinated Biphenyls 

on Neurobehavioral Functioning of Mice, 34242 
Effects of In Utero Exposure to PBBs on Neurobehavioral 

Development of Mice, 34247 
MICE/BIOLOGICAL MODELS 

Hematopoietic Toxicology of Environmental Pollutants. 34692 
MICE/BIOLOGICAL RADIATION EFFECTS 

Modification of Radiation Effects (Mice). 35042 

MICE/BLOOD FORMATION 
Evaluation of Hazards from Tritium Dominant Lethal Mutations 

in Mice, 106018 
MICE/CARCINOGENESIS 

Inhalation Oncogenicity and Ocogenic Promotion Potential of 
Diesel Exhaust Using Strain A Mice, 72039 

MICE/CELL CULTURES 
Carcinogen-Chromatin Interaction in  Cultured Cells. 35128 

MICE/CHROMOSOMAL ABERRATIONS 
, Induction of Sister Chromatid Exchanges (SCE) by Ethyl 

Carbamate in Various Mouse Tissues, 3433 1 
MICE/HEMATOPOIETIC SYSTEM 

Hematopoietic Toxicology of Environmental Pollutants, 34692 
MICE/LABORATORY ANIMALS 

Athymic Mice in  Malignancy Studies, 106032 
MICE/LIFE SPAN 

Aging, 106095 
MICE/LUNC;S 

~tiologic &r~actors in Asbestos Carcinogenesis, 34684 
MICE/METABOLISM 

Hemopoietic Toxicology, 10671 1 
MICE/MORTALITY 

Air Pollutants Interaction with Chronic Respiratory Disease, 
34967 

MICE~MUTANTS 
Chemically Induced Non-Disjunction in Mutant Mice, 34693 

MICE/MUTATION FREQUENCY 
Genetic Effect of Plutonium in Mice, 106441 

MICE/MUTATIONS 
Use of Male Germinal 'I'issue in Uetect~on of Mutational Events, 

34?R5 - 
MICE/NEOPLASMS 

Comparative Oncogenicity Test of Diesel Soot and Other 
Environmental Materials, 72041 

Inhalation Oncogenicity and Ocogenic Promotion Potential of 
Diesel Exhaust Using Strain A Mice, 72039 

Radiation Carcinogenesis, 1065 12 
Tumor Initiating Potential of RO and XAD Concentrate 

Fractions from a Five-City Survey, 72002 
MICE/ONTOGENESIS 

Use of Selected Teratogenic Test Systems to Identify Hazardous 
Agents Associated with Nonnuclear Energy Technology, 
106749 

MICH~GAN/FORESTS 
Successional Forest Stands as Sinks for Atmospheric Carbon 

Dioxide, 106 165 
MICROANALYSIS 

See also ELECTRON MICROPROBE ANAL YSIS 
MICROANALYSIS/PHOTOELECTRON SPECTROSCOPY 

Resonance Ionization Spectroscopy, 106429 
MICROBIAL FLORA 

See MICROORGANISMS 
MICRODOSIMETRY/BIOLOClCAL MODELS 

Effect of LET and Microdistribution of Radiation on the 
Induction of Transformation In Vitro and In Vivo, 106201 

MICROFLORA 
See MICROORGANISMS 

MICROORGANISMS 
See olso BACTERIA 

PROTOZOA 
VIR USES 
YEASTS 

MICROORGANISMS/BIOASSAY 
Microbial Interactions with Aqueous Effluents Derived from In 

Situ Fossil Fuel Processing, 1 13029 
MICROORGANISMS/BIOCHEMISTRY 

Corrosion and Chemical Stability of Materials in Service 
Environs, 11009 

MICROORGANISMS/B10LOGICAL STRESS 
Oil Spills on Permafrost Underlain Tundra Slopes. 76028 

MICROORGANISMS/DECONTAMINATION 
Protection Against Hepatotoxicity by Zinc. 34642 

MICROORGANISMS/ECOLOGY 
Bacterial Degradation of PCB: Consequences and Effects. 34816 

MICROORGANISMS/ENVIRONMENTAL EFFECTS 
Microbial Degradation of Hydrocarbons in Experimental 

Microbial Ecosystems, 775 15 
MICROORGANISMS'ENZYME ACTIVITY 

Enzyme-Mediated Cieneratinn of ~ a i o ~ e n a i e d  Polluta~its. 34644 
MICROORGANISMS/GROWTH 

Environmental Implications of Heterotrophic M~crobial Methane 
Oxidatinn 92 

MICROORGANI~MS/METABOLISM 
Biodegradatio~i of Chlorinated Dibenzofurans and 

Dibznzodioxins. 77545 
Effects of Pollutants on Microbial Activities in Estuarine Surface 

Films. 77543 
In Situ and Laboratory Studies with Deep-Sea Amphipods and 

Microbial Interactions. 130010 
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Prediction of Microbial Transformations of Toxic Substances in 
Natural Waters and Sediments, 75035 

MICROORGANISMS/MUTAGEN SCREENING 
Microbial Mutagenesis Testing. 34362 

MICROORGANISMS/PHYSIOLOGY 
CO-Oxidation of Petroleum Hydrocarbut~b by Estuarine 

Microorganisms. 13026 
Cooling System Pathogens. 106324 
Role of Microorganisms in Waste Disposal. 136 

MICROORGANISMS/POPULATlON DENSITY 
Cooling System Pathogens, 106324 

M1CROORGANISMS/POPULATlON DYNAMICS 
Pathogenic Organisms in Closed Cycle Cooling Systems. 160163 

MICROORGANISMS/SENSITlVlTY 
Bioassay in Soil Microorganisms, 2001 1 

MICROORGANlSMS/SPATIAL DISTRIBUTION 
Microbial Responses: Beaufort Sea. 5403 1 

MICROORGANISMS/TAXONOMY 
Microbial Responses: Beaufort Sea. 5403 1 

MICROORGANISMS/TEMPERATURE EFFECTS 
Effects of Thermal Additions on the Dynamics of Fouling 

Communities at Beaufort. NC, 77012 
MICROORGANISMS/UPTAKE 

Influence of Microbial Activity on the Solubility and Availability 
of Plutonium. 1 1  1023 

MICROORGANISMS/WATER POLLUTION ABATEMENT 
Removal of Hydrocarbon Pollutatlts from Water by Prototheca 

zopfii. 56056 
MICROSCOPY 

See also ELECTRON MICROSCOPY 
MICROSCOPY/DIAGNOSTIC TECHNIQUES 

Quantitative Microscopy, 106090 
MICROSOMES/METABOLISM 

Microsomal Oxidative Dehalogenation of Chloroethanes, 34686 
MICROWAVE EQUIPMENT 

See also RADIO EQUIPMENT 
MICROWAVE EQUIPMENT/FEASIBILITY STUDIES 

Development of Microwave Plasma Detoxification Process for 
Hazardous Wastes. 7 1534 

hfICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Effects of Microwave Radiation on the Nervous System. 34288 
Effects of Microwaves on Neural Response, 34290 
Effects of 2450 MHz Microwave on the Embryonic Development 

of Japanese Quail. 34291 
Microwave Effects on Excitable Membrane Systems, 34661 
Neurobehavioral Toxicity of Developmental Exposure of 

Japanese Quail to Microwave Irradiation, 34246 
MICROWAVE RADIATION/BIOLOGICAL RADIATION 

EFFECTS 
Effects of Microwaves on Uroendocrine Functions, 34681 

MICROWAVE RADIATION/ENVIRONMENTAL IMPACTS 
Biological and Ecological Effects of SPS Microwaves on the 

European Honeybee. 1 19001 
SPS Microwave Effects on Health Ecosystems. 119000 

MICROWAVE RADIATION/HEALTH HAZARDS 
Criteria for Occupational Safety and Health Standards: RF/ 

Microwave. 33007 
SPS Microwave Effects on Health Ecosystems. 119000 
Symposium on Health Aspects of Nonionizing Radiation. 79003 

MICROWAVE RADIATION/RADIATION DOSES 
Microwave Exposure Systems and Microwave Dosimetry, 34289 

MICROWAVE RADIATION/SAFETY STANDARDS 
Criteria for Occupational Safety and Health Standards: RF/ 

Microwave. 33007 
\IID-ATLANTIC REGION 

See ulso .YEW JERSE Y 
.YEW YOR K 
PUER TO RICO 

MID-ATLANTIC REGION/BASELINE ECOLOGY 
Marine Mammal Inventory. 54002 

\lILITARY FACILITIES/POLLUTION CONTROL 
Oil Pollution Control at Military Installations; 20014 

MILITARY FACILJTIES/WASTE MANAGEMENT 
Department of the Navy Solid Waste Management. 20001 

XlILK/QUASTITATIVE CHEMICAL ANALYSIS 
Analysis of Total Organic Chlorine and Bromine Residues in 

Human Body Fluids and Tissues. 341 12 
MILK/RADIONUCLIDE MIGRATION 

1-131 Path\\aay Behavior Under Stored Feed Conditions. 160104 
MILL TAILINGS 

See also ORE PROCESSII\'G 
Mill Tailings Pond Seepage, 160078 

MILL TAILINGS/I.EACHING 
Assessment of Leachate Movement from Ponded Uranium Mill 

Tailings, 160125 
Investigations Related to the Migration of Raffinates from the 

Existine. Cotter Tailings Imooundments. 160136 
~ollution%f Ground ~ Z e r  ~ i e  to Inactive Mill Tailings. 114038 

MILL TAILINGS/RADIATION MONITORING 
Biogeochemistry of Uranium Mill Wastes, 106399 
Radon Exhalation from Uranium Mill Tailings Piles, 160058 

MlLL TAILINGS/RADIOACTIVE WASTE DISPOSAL 
Radon Exhalation from Uranium Mill Tailings Piles, 160058 

MlLL TAILINGS/RADIOECOLOGY 
Radioecological Investigations of Uranium Mill Sites, 12 

MlLL TAILINGS/SEALING MATERIALS 
Asphalt Emulsion Sealing of Uranium Tailings, 114037 

MlLL TAILINGS/STABILIZATION 
Engineering Feasibility of Uranium Tailings Stahili7atinn 

Methods, 1 14036 
MILLET/GENETIC RADIATION EFFECTS 

Development of New Techniques of Using Radiation in the 
Genetic Improvement of Warm Season Grasses, 106141 

MINE DRAINING/DEMONSTRATION PROGRAMS 
Dents Run Mine Drainage Demonstration Project, 71095 

MINE RESCUE/BIOLOGICAL STRESS 
Psychological Responses of Miners to Emergency, 51017 

MINE RESCUE/SEISMIC DETECTORS 
Theorettcal Investigation of Seismic Waves Generated in Coal 

Mines, 51018 
MINE-MOUTH GENERATING PLANTS 

See COAL MINES 
FOSSIL-FUEL POWER PLANTS 

MINERAL CYCLING 
Cycling of Xenobiotics Through Estuarine and Marine Sediments, 

77516 
~ u t r i e n t  Measurements for NORPAX, 106193 
Research on the Marine Food Chain. 10601 1 

MINERAL CYCLING/BIOLOGICAL MODELS 
Cycling of Heavy Metals and Other Stable Elements, 106645 

MINERAL RESOURCES/AERIAL PROSPECTING 
Fraunhofer Luminescence, 53016 

MINERAL RESOURCES/STATISTICS 
Council on Environmental Quality: Environmental Statistics and 

Indicators, 53021 
MINERAL WASTES/LEACHING 

Solubility of Selected Major and Minor Elements from Coal, Gob. 
and Fly Ash Accumulations. 56018 

MINERAL WASTEWMANAGEMENT 
Survey of Management Practices for Mining Solid Waste 

Management, 71 108 
- 

MINERAL WASTES/RUNOFF 
Solubility of Selected Maior and Minor Elements from Coal. Gob. 

and ~i~ Ash ~ccumula-tions, 56018 
MINERAL WASTES/SPOIL BANKS 

Manual for Refuse Piles and Slurry Ponds. 71 106 
MINERAL WASTES/WASTE DISPOSAL 

Coal and the Environment Series, 71049 
Environmental Control Technology Survey of U.S. Strip Mining 

Sites. 100052 
MINERAL WOOL 

See also FIBERS 
THERMAL IIVSULA TIOI\' 

MINERAL WOOL/TOXICITY 
Effects of Chronic Exposure to Airborne Environmental Agents. 

341 1 1  
~n&la;ibn: Carcinogenic and Fibrogenic Materials. 106705 

MINERALS 
See also CLA YS 

G YPS UM 
HEMA TITE 
SILICA 

MINERALS/CHEMICAL ANALYSIS 
Acid Forming Minerals in Overburden and Lignite as They Relate 

to Successful Reclamation. I20 
hlINERS/OCCUPATIONAL SAFETY 

Statistical Survey of Miners. 51019 
MINES 

See also COAL MIAIES 
URANIUIM MI.VES 

MINEWAIR POLLUTION CONTROL 
Study of the Measurement and Control of Respirable Dust in 

Mines. 51022 
MINEWLAND RECLAMATION 

Water Resources Protection Technology: u Handbook of 
Measures to Protect the Water Resources in Small Mining 
Operilrions. 57009 

MINES/MINERAL WASTES 
Survey of Management Practices for Mining Solid Waste 

Management. 71 108 
MINING 
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MINING/ENVIRONMENTAL IMPACTS 

MINING/ENVIRONMENTAL IMPACTS 
Seismic Effects, 11 1013 
USDA: Fugitive Dust Emission, 27. 

MINING/LAND RECLAMATION 
Mine Spoil Reclamation in the Intermountains and Northern 

Rocky Mountain Regions, 32 
MINING EQUIPMENT 

See olso ROOF BOL TS 
MINING EQUIPMENT/AIR POLLUTION CONTROL 

Reduction of Pollutants from Engines Operated Underground, 
511-17~ -. .--- 

MINING EQUIPMENT/DESIGN 
Evaluation of Mine Roof Bolter Components, 5101 1 
In-Seam Tested for Underground Coal Mines. 51000 

MINING EQUIPMENT/ENERGY CONSUMPTION 
Evaluate Control Technology for Diesel Powered Equipment in 

Underground Mines, 33026 
MINING EQUIPMENT/FLAMMABILITY 

Analysis of Fire Safety Tests and Standards, 51007 
MINING EQUIPMENT/NOISE POLLUTION ABATEMENT 

Abatement of Noise of Continuous Mining Machines, 51023 
Development of a Reduced-Noise Auger Miner Cutting Head, 

51016 
Investigation of Direct Airborne Noise Generated During Coal 

Cutting. 51015 
MINNESOTA/AIR QUALITY 

Chemical Composition of Precipitation in Minnesota, 106549 
MINNESOTA/WATER QUALITY 

Determine the Impacts of Long Range Transport of Air Pollution 
in the Boundary Waters Canoe Area, 76542 

Effects of Precipitation and Solutes on the Surface and Ground 
Water Quality in the Filson Creek Watershed Area, 76543 

MINNESOTA/WATER RESOURCES 
Key Social Factors Affecting Water-Related Resource 

Development Decisions in Minnesota, 56022 
MISSOURI/AIR QUALITY 

Interpretation of RAPS Atmospheric Elemental Concentration 
Data, 73532 

Optimum Air Pollution Sampling Network Selection in Urban 
Areas: Test and Evaluation, 74565 

Regional Scale Haziness: Origin, Spatial-Temporal Distributions, 
Properties and Effects on Atmospheric Radiation, 73501 

MIST EXTRACTORS/PERFORMANCE TESTING 
Lime/Limestone Advanced Concepts--TVA's I-MW Pilot Plant 

(Colberl) for EPA. 150008 
MITOCHONDRIA/DYNAMIC FUNCTION STUDIES 

Morphologic and Biochemical Effects of Toxic Metals, 34409 
MITOCHONDRIA/MEMBRANE TRANSPORT 

EPR Studies of Membrane Structure, 106076 
Paramagnetic Probe of Membranes, 106081 

MITOCHONDRIA/METABOLISM 
Paramagnetic Probe of Membranes, 106081 

MITOSIS/BIOLOGICAL PATHWAYS 
Microbial Mutagenesis and Cell Division, 106123 

MITOTIC DELAY/RADIOINDUCTION 
Interactions of Drugs, Radiation and Hormones, 35074 

MIUS 
(Modulor I~rregrored Urility Sysre~nr) 

MIUS/INFORMATION SYSTEMS 
Modular Integrated Utility System (MIUS): Application and 

Transfer (Information Dissemination), 40008 
MIXING/MATHEMATICAL MODELS 

Effects of Vertical Mixing in Sediments on the Chemical 
Interactions Between Deep Sea Sediments and Sea Water, 
1 30055 

MOBILE HOMES/COOLING SYSTEMS 
Evaluating the Effectiveness of Mobile Home Heating and 

Cooling Systems, 40002 
MOBILE HOMES/ENERGY CONSERVATION 

Evaluating the Effectiveness of Mobile Home Heating and 
Cooling Systenrs, 40002 

MOBILE HOMES/HEATING SYSTEMS 
Evaluating the Effectiveness of Mobile Home Heating and 

Cooling Systems, 40002 
MOBILE POLLUTANT SOURCES/AIR POLLUTION 

Sources, Transformation, and Chemical Nature of Atmospheric 
Pollutants, 130067 

MOBILE POLLUTANT SOURCES/AIR POLLUTION 
MONITORS 
Develop and Deliver T w o  Prototype Real-Time Continuous 

Sulfate Monitors for Mobile Source and Ambient Air 
Applications, 72552 

MOBILE POLLUTANT SOURCES/EXHAUST GASES 
Sampling Analysis Techniques for Pollutants from Mobile 

Sources, 73582 
MOBILE POLLUTANT SOURCES/MONITORING 

Management of Sampling and Analysis of Air Pollutant Studies. 
73578 
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MODELS (BIOLOGICAL) 
See BIOLOGICAL MODELS 

MODELS (MATHEMATICAL) 
See MA THEMA TICAL MODELS 

MODULAR INTEGRATED UTILITY SYSTEMS 
See MIUS 

MOISTURE SEPARATORS 
See VAPOR SEPARATORS 

MOLDS 
See FUNGI 

MOLECULAR BIOLOGY 
Energy Transformation Processes in Molecular Electronic 

Systems. 106227 
MOLECULAR BIOLOGY/RESEARCH PROGRAMS 

Research Program in Molecular Biophysics, 106139 
MOLECULAR ORBITAL MODEL 

See MOLECULES 
MOLECULAR STRUCTURE/TRANSMISSION ELECTRON 

MICROSCOPY 
Studies of Biological Structures by Scanning Transmission 

Electron Microscopy, 106069 
MOLECULES/ENERGY LEVELS 

Develo ment of an lntegrated Laser-Low Energy Ion 
~ c c e r e r a t o r  Facility for the Training of Young Scientists in 
Energy-Related Atomic and Molecular Physics, 130027 

MOLECULES/QUANTITATIVE CHEMICAL ANALYSIS 
Detection Atoms and Molecules, 106713 

MOLLUSCS 
See olso OYSTERS 

SNAILS 
MOLLUSCS/BIOLOGICAL INDICATORS 

Mussel Watch: Extension to Historical Records and the Novel 
Pollutants, 77019 

Mussels and Oysters as Biological Indicators of Radionuclide 
Pollution, 77020 

MOLLUSCS/ECOLOGY 
State-of-the-Art Report on Freshwater Mussel Taxonomy and 

Ecology. 70540 
MOLLUSCS/METABOLISM 

Utilization of Mollusks for Monitoring, Surveillance, and 
Assessing the Public Health Significance of Polycyclic 
Aromatics, 77562 

MOLLUSCS/PHYSIOLOGY 
Oxidation and Conduction of Carcinogenic Hydrocarbons in 

Marine Animals, 77556 
U.S. National Mussel Watch, 77018 

MOLLUSCS/TAXONOMY 
State-of-the-Art Report on Freshwater Mussel Taxonomy and 

Ecology, 70540 
MOLYBDENUM/ABSORPTION SPECTROSCOPY 

Trace Element Analysis of Naval Oil Shale Reserve No. I Core 
Samples, 71061 

MOLYBDENUM/ACTIVATION ANALYSIS 
Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

Samples, 71061 
MOLYBDENUM/ENVIRONMENTAL TRANSPORT 

Biogeocliemistry of Uranium Mill Wastes. 106399 
MOLYBDENUM/METABOLlSM 

Structural Models for Molybdo-Enzymes. 34617 
MOLYBDENUM/SOIL CHEMISTRY 

Controlling Strip Mine Runoff. 117 
MOLYBDENUM/SOLUBILITY 

CTR Related Chemical Research Tritium Chemistry Associated 
with the Lithium Blanket and Container Materials, 119018 

MOLYBDENUM/X-RAY FLUORESCENCE ANALYSIS 
Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

Samples, 71061 
MONITORING 

See also AEROSOL IMOI\'ITORING 
RADIA TIOA' MOIVITORIIVG 

MONITORING/EVAI.IIATlON 
Design a System for,Cost-Effective Assessment of Environmental 

Carcinogens (No. 16). 74577 
National Marine Pollution Monitoring Program. 77001 

MONITORING/OPTIMIZATION 
Air Monitoring Siting by Objective. 74569 
Ecological Monitoring of Long-Term Effects. 106497 
Environmental Reference System. 106447 
Optimal Number of Air Monitoring Sites. 74572 
Optimum Air Quality Monitoring Network Design Methodology. 

74564 . 
Optimum Air Pollution Sampling Net\vork Selection in Urban 

Areas: Test and Evaluation. 74565 
Oxidant Monitoring Network Design in Tarnpa/St. Petersburg. 

74570 
Quillity Assurance for Environmental Pollutirnt Monitoring. I. 

725135 -- -- 
Validiition of Groundwater Quality Methodology in ill1 Area of 

ltitetisive Energy Developmetit. 74508 
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MONITORING/QUALITY ASSURANCE 
Lake Tahoe Technical Support, 74549 
Quality Assurance in Support of Energy-Related Monitoring 

Activities in the Western USA. 72504 
MONITORING/READOUT SYSTEMS 

Development of a Remote Readout Coal Dust Deposition Rate 
Monitor, 5 1034 

MONITORING/REAL TIME SYSTEMS 
Multi-Spectral, Multi-Pollutant Specific. Simultaneous. Real Time 

Measurement System, 106365 ' 
MONITORING/RECOMMENDATlONS 

Development of Guidelines for Monitoring Ecological Effects at 
Department of Energy Sites. 106446 

MONITORING/RELIABILITY 
Conduct Interlaboratory Performance Studies, 74500 

MONITORING/TECHNOLOGY ASSESSMENT 
Critical Review of Retrospective Monitoring Methods. 74580 
Monitoring Systems Development for Operation Applications, 

70547 
MONITORING NETWORK 

See h4ONITOR IrVG 
MONKEYS/BEHA~I~R 

Behavioral Effects of Coal Conversion Products, 38 
MONKEYS/LUNGS 

Effects of Perinatal Exposure to Gaseous Pollutants on Lung 
Development, 34507- 

MONKEYS/METABOLISM 
Comparative Metabolism of Selected Halogenated Organic 

Compounds, 72047 
Extrapolation of PCB Disposition. 34554 

MONOCHROMATORS/DESIGN 
Calibration and Measurement Technique Development for uv- 

Radiometry, 79010 
MONTANA/BASELINE ECOLOGY 

Plant Information Network: Phase 11, 57014 
MONTANA/GEOCHEMICAL SURVEYS 

Energy Lands, 53007 
MONTANAIGEOLOGICAL SURVEYS 

Energy Lands, 53007 
MONTANA/HYDROELECTRIC POWER 

Ex Post Facto Analysis of Army Corp of Engineers and Bureau of 
Reclamation Projects in Montana, 56024 

MONTANA/PLANTS 
Plant Information Network: Phase 11, 57006 

MONTMORILLONITE/SORPTIVE PROPERTIES 
Virus--Soil Interactions, 72028 

MORPHOLINES/BIOLOGICAL EFFECTS 
Tumorigenic Potential of NO2 Inhalation in Small Animals 

' Exposed to Heterocyclic Amines, 341 10 
MORPHOLINES/CHEMICAL REACTIONS 

Tumorigenic Potential of NO2 Inhalation in Small Animals 
Exposed to Heterocyclic Amines, 341 10 

MORPHOLINES/SYNERGISM 
Tumorigenic Potential of NO2 Inhalation in Small Animals 

Exposed to Heterocyclic Amines, 341 10 
MORTALITY/BIOLOGICAL MODELS 

Investigation of Effects of Prolonged Inhalation of Nickel- 
~n r i ched  Fly Ash in Syrian ~ o i d e n  Hamsters, 72016 

MORTALITY/EPIDEMIOLOGY 
Mortality and Industrial Hygiene Study of Workers Exposed to 

Sulfuric Acid, 33002 
MORTALITY/EXPERIMENT PLANNING 

Mortality and IH Study of Workers in Coal-Fired Power Plants 
(TVA), 33016 

MOSQUITOES/ANIMAL BREEDING 
Production of Arthropod Pests and Vectors in Strip-Mine Ponds, 

I50020 
MOTION/MOLECULAR BIOLOGY 

Structure, Function, and Biological Activity of Naturally 
Occurring Proteinase and Peptidase Inhibitors, 1061 15 

MOTOR VEHICLE OPERATORS/COMMUNICATIONS 
IMIS Evaluation Plan, 63004 
Integrated Motorist Information System: Evaluation Plan. 63000 
Integrated Motorist Information System, Phase Il l :  Design. 63017 

MOTOR VEHICLE OPERATORS/EDUCATION 
Driver Awareness Training, 110036 

MOTOR VEHICLE OPERATORS/INFORMATlON SYSTEMS 
IMIS Evaluation Plan. 63004 
Integrated Motorist Information System: Evaluation Plan. 63000 
Integrated Motorist Information System, Phase 111: Design, 63017 

MOUND LABORATORY/DECOMMISSIONING 
Decommissioning of DASMP Areas (Mound Facility), 114043 

MOUND LABORATORY/DECONTAMINATION 
Decommissioning of DASMP Areas (Mound Facility). 114043 

MOUND LABORATORY/RADIOACTIVITY 
Physical and Chemical Characterization of Plutonium in Existing 

Contaminated Soils and Sediments. 106433 
MULE DEER 

See DEER 

MULTI-ELEMENT ANALYSIS/SPECTROSCOPY 
Multidetector Spectrographic Systems, 106428 

MULTIWIRE PROPORTIONAL CHAMBERWDESIGN 
Basic Measurement m science, 106420 

MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 

MUNICIPAL WASTES/AERIAL MONITORING 
Fraunhofer Luminescence, 53016 

MUNICIPAL WASTES/ANAEROBIC DIGESTION 
Characteristics and Environmental Investigations of DOE'S 

Anaerobic Digestion Facility, 106739 
Solid Waste to'Methane Study, Pompano Beach Project, 106725 

MUNICIPAL WASTES/GROUND DISPOSAL , 

Determine Pollutant Behavior and Ecosystem Response 
Associated with Marine Waste Disposal Practices and Coastal . 

Zone Use. 76010 
MUNICIPAL WASTES/GROUND RELEASE 

Demonstration Proeram to Show Ohio Landowners and 
Municipalities  table Systems for Applying Sludge on 
Land. 72027 

MU~CIP~LWASTES/LEACHING 
Analytical Methods Evaluation for Applicability in Leachate . . 

Analysis, 71501 
Fate of Heavy Metals During Landfill Stabilization of Solid Waste 

Materials with Leachate Cycle, 71504 
MUNICIPAL WASTES/PYROLYSIS 

Development of Data for,Scale-Up for Continuous Processing or 
Pyrolytic Oils. 71516 

MUNICIPAL WASTES/TOXICITY 
  eve lo^ Improved ~ i o a s s a ~  ~ e c h n i ~ u e s .  70542 

MUNICIPAL WASTES/USES 
Useful Application of Flue Gas Desulfurization Sludges in 

Combination with Municipal Sludges to Produce Fertile Soils, 
75509 

M U N ~ ~ ~ P A L  WASTESIWASTE DISPOSAL 
Useful Application of Flue Gas Desulfurization Sludges in 

Combination with Municipal Sludges to Produce Fertile Soils, 
75509 

MUNICIPAL WASTES/WASTE PROCESSING ' 
Residual Waste Treatment Facility, 75508 

MUONS/DIAGNOSTIC TECHNIQUES 
Applications of Pions, Muons, Advanced Electronics, and 

Computers to Medicine, 106216 
MUONS/RADIOTHER A PY 

Applications of Pions, Muons, Advanced Electronics, and 
Computers to Medicine, 106216 

MUSCLES 
See also MYOCARDIUM 

MUSCLES/BIOCHEMICAL REACTION KINETICS 
Toxic Pollutants and Membrane Ion Transport, 106721 

MUSCLES/CELL CULTURES 
Developmental Regulation, 106087 

MUSCLESILACTATE DEHYDROGENA~E 
Primarv Structure Characterization of Mouse Muscular Lactate 

~ e h y d r o ~ e n a s e ,  34324 
MUSSELS 

See MOLLUSCS 
MUTAGEN SCREENING 

Animal Tests for Mutagens, 106709 
Carcinogenesis Screening Using Cell Culture Assays, 35034 
Detection of Point Mutations in Somatic Cells, 34282 
Development of Short-Term Animal Test for Carcinogens Based 

on Early Enzyme Changes, 106034 
Mammalian Chemical Mutagenesis. 106426 
Negative Screening for Marine Xenobiotic Chemicals, 77557 
Ph6tovoltaics Impacts, 1062 12 

MUTAGEN SCREENING/AIR SAMPLERS 
Portable Miniature Collection System for Exposure Assessment 

Within the Microenvironment for Carcinogens and 
Precarcinogens, 72564 

MUTAGEN SCREENING/ANIMAL CELLS 
Detecting Mutations Induced by Environmental Pollutants. 34814 
Mutagenicity of Environmental Chemicals to Human Cells, 34954 

MUTAGEN SCREENING/BIOASSAY 
Flow Svstems Develo~ment. 106332 

MUTAGEN SCREEN~NG/BIOLOGICAL INDICATORS 
Studies on Mutation Induction in Haemophilis. 106129 

MUTAGEN SCREENING/CELL CULTURES 
Development of Screening Method to Determine Potential 

Mutagenic and Carcinogenic Properties. 106689 
MUTAGEN SCREENING/COMPARATIVE EVALUATIONS 

Frog Mutagenesis Test System. 34829 
MUTAGEN SCREENING/DATA ANALYSIS 

Statistical Analysis of Mutagenesis Testing Data. 34051 
MUTAGEN SCREENING/DATA BASE MANAGEMENT 

Chemical Repository for Mutagenicity Screening. 341 14 
MUTAGEN SCREENING/DROSOPHILA 

New System for Screening Environme~ital Muti~gens. 34647 



MUTAGEN SCREENING/ENZYMES 

MUTAGEN SCREENING/ENZYMES 
Investigation of Enzymatic Screening Tests,for Mutagens in 

Environmental Pollutants, 77564 
MUTAGEN SCREENING/OPTIMIZATION 

Alkylating Carcinogen Mutagenesis in Mammalian Cells, 34657 
Automated Analyses for Biochemical Indicators of Genetic 

Difference, 10641 1 
Cellular Mutagenesis and Carcinogenesis, 106746 
Develop Multi-Residue Analysis for 20 Carcinogens and 

Screening Techniques for the Analysis of Chemical Class 
Categories. 72565 

Develop Short Term on Sublethal Screening Tests for (I) Class to 
Toxic Substances and (2) Identified Toxicants as Specified, 
76016 

Environmental Carcinogenesis, 1061 10 
Investigation of Chemical Mutagen Accumulation in the Tissues 

of Marine Organisms. 77558 
Monitoring Mutagens with Mammalian Chromosomes, 34636 
Rapid Tests for Environmental Carcinogens. 34664 , 

Screening for Non-Random Mutagenesis. 106205 
MUTAGEN SCREENING/PLANT CELLS 

Detecting Mutations Induced by Environmental Pollutants, 34814 
MUTAGEN SCREENING/PLASMIDS 

Microbial Mutagenesis and Plasmids, 34959 
MUTAGEN SCREENING/RESPONSE MODIFYING 

FACTORS 
Development of New and Improved Salmonella Test Methods, 

34365 
MUTAGEN SCREENING/SOMATIC CELLS 

Multiple Loci Screen for Mutations in Mammalian Cells, 34634 
MUTAGEN SCREENING/SPERMATOZOA 

Detection of Translocation Carriers by DNA Measurement in 
Sperm, 34203 

MUTAGEN SCREENING/TECHNOLOGY TRANSFER 
Chemical and Environmental Mutagens, 106047 

MUTAGEN SCREENING/TUMOR CELLS 
Multiple .Loci Screen for Mutations in Mammalian Cells, 34634 

1IUTAGEKESIS 
Heavy Metals in Early Mammalian Embryogenesis, 34651 
Plutonium-Induced Mutation Frequency on Mammalian Cells, 

106403 ... .. 

Repair and Mutagenesis of DNA. 35079 
MUTAGENESIS/BIOASSAY 

Frog Mutngenesis Test System. 34829 
Screening for Non-Random Mutagenesis, 106205 

MUTAGE%ESIS/BIOCHEMICA~ REACTION KINETICS 
Carcinogenic, Mutagenic. and Cytotoxic Mechanism (DMBA), 

35024 
MUT~GENESIS/BIOCHEMISTRY 

Microbial Genetics, 106120 
MUTAGENESIS/BIOLOGICAL INDICATORS 

Molecular Genetics, 106130 
MUTAGENESIS/BIOLOGICAL MODELS 

Amino Acid Sequence of Mouse Sperm Lactate Dehydrogenase, 
34323 

Analysis of X-Ray and Heat-Induced Mutagenesis. 35144 
Animal Tests for Mutagens. 106709 
Biochemical Studies of Mouse Enzymes. I: Phosphoglucose 

Isomerance. 34326 
Biometrics: Risk Analysis, 106406 
Cellular and Molecular Effects of Psoralen Plus Ultraviolet Light, 

35089 
Cellular Mutagenesis and Carcinogenesis. 106746 
Cellular Repair of Potentially Mutagenic Damage, 35109 
Cytophysical Studies in Mutagenesis. 34200 
Cytophpsiological Studies in Mutagenesis. 34280 
Detection of Mutagenic/Carcinogenic Alteration in Fish and its 

Application to Human Health. 76545 
Development of a Polygenic Assay for Point Mutations i n  Mice. 

34283 
Development of a New Mouse Strain to Maximize Sensitivity of a 

Point Mutation Assay. 34284 
De\lelopment of a System for Detecting Lethal Mutations in Mice. 

3436 1 
Effect of Radiation-Sensitive Mutations and Mutagens/ 

Carcinogens on Bacterial Recombination and Mutagenesis. 
106578 

Environmental Mutagenesis Testing Development Program. 
34360 

Environmental Mutagens: Their Mechanisms of Action. 34817 
Enzyme Regulation. 106407 
Folate Mutants/Methanol-Related Mutagenesis. 106050 
Hepatic and Extrahepatic Conjugation and Oxidation Metabolic 

Pathways for Xenobiotics in Mammals. 34455 
Lethality and Repair Mammalian Cells. 106345 
Mammalian Membranc Mutants. 106051 
Mammalian Genetics. 106409 
Microbial Mutagenesis and Plasmids. 34959 
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Molecular Characterization of lsozymes and Mutant Enzymes in 
Mammals. 34322 

Mutagenesis Test Systems: Development, 106207 
Mutagenic Specificity of Environmental Carcinogens, 35136 
Mutagenic Potential of Diesel Exhaust. 72056 
Mutation Studies Using Hemoglobin and Monospecific Antibodies 

Against Hemoglobins, 34201 
Nature and Mechanism of Induction of Mutation, 106314 
Negative Screening for Marine Xenobiotic Chemicals, 77557 
Primary Structure Characterization of Mouse Muscular Lactate 

Dehydrogenase, 34324 
Repair of Genetic Damage, 106294 
Role of Environmental Aromatic Hydrocarbons in Mutagenesis 

and Carcinogenesis, 106291 
Sister Chromatid Exchange Analyses in Rodent Fetal Tissues, 

34329 
Social State Radioimmunoassay in Cocarcinogenesis, 106328 
Study of Mutation by Using Sperm Specific Enzyme LDH-X, 

34286 - 
Study of Mutagenesis by Chemical Carcinogens, 34660 
Tritium in Mammalian Cells, 106376 

MUTAGENESIS/BIOLOGICAL PATHWAYS 
Coal L.iquefaction: Chromosome Damage and Repair. 106607 
Metabolic Activation of the Polycyclic Hydrocarbons, 35075 

MUTAGENESIS/CHEMICAL ACTIVATION 
Activated Mutagenic and Carcinogenic Hydrocarbons, 35070 

MUTAGENESIS/COMPARATIVE EVALUATIONS 
Mutation and Selection in Drosophila Populations, 34663 

MUTAGENESlS/CORRELATIONS 
Role of Mutagenesis in Chemical Carcinogenesis, 35022 

MUTAGENESIS/EDUCATION 
Coordination of Environmental Mutagenesis, 106292 

MUTAGENESIS/ENVIRONMENTAL EFFECTS 
Studies of Drosophila Dispersal and Species Packing, 106585 

MUTAGENESIS/MOLECULAR BIOLOGY 
Nucleic Acid Structure, 1061 16 
Protein Synthesis: Aberrant Control, 106125 
Radiation Biophysical Study of Biological Molecules, 106137 

MUTAGENESIS/MUTAGEN SCREENING 
Alkylating Carcinogen Mutagenesis in Mammalian Cells, 34657 

MUTAGENESIS/RADIOINDUCTION 
Study of the Molecular Basis for Radiation Mutagenesis, 106321 
Study of the Molecular Bases for Radiation Mutagenesis, 106518 

MUTAGENESIS/RISK ASSESSMENT 
Development of Screening Method to Determine Potential 

Mutagenic and Carcinogenic Properties, 106689 
Mutagenicity of Environmental Chemicals to Human Cells. 34954 

MUTAGENESIS/STATISTICAL MODELS 
Statistical Analysis of Mutagenesis Testing Data, 34051 

MUTAGENESIS/SYNERGISM 
Metabolism, Genome Repair, and Environmental Mutagens, 34823 

MUTAGENESIS/TECHNOLOGY TRANSFER 
Office to Coordinate Information and Technoloeical Transfer in 

Environmental Mutagenesis and carcinogene&, 106319 
MUTAGENS 

See olzo ELMS 
MUTAGENS/BIOASSAY 

Development of a Tissue-Selective In Vivo Bioassay for 
Environmental Agents Producing DNA Damage. 72034 

In Vitro ~ssessmeniof  ~ u t a ~ e n i c 7 c a r c i n o ~ e n i c  iiotential of 
Mixtures of Organic Substances in Renovated Wastewater. 
72049 

Microbial Mutagenesis and Cell Division, 106123 
MUTAGENS/BIOCHEMICAL REACTION KINETICS 

Analysis of Cytochrome Mutants. 106059 
MUTAGENS/BIOLOGICAL EFFECTS 

Comparison of Rates of Induction of Point Mutations and 
Chromosome Aberrations in Cultured Cells. 34330 

Effect of Mutagenic Agents on the Initiation of DNA Replication 
in Mammilian Cells, 106146 ' 

Fetal Wasteage and Chemical Exposure. 34056 
Fine Structure of Cells. 1061 13 
Ionizing Radiation on Cultured Cells. 106040 
Nucleic Acid Structure. 1061 I6 
Protein Synthesis: Aberrant Control. 106125 
Regulatory Mechanisms of DNA Synthesis. 106054 

MUTAGENS/BIOLOGICAL INDICATORS 
Chemical and Environmental Mutagen Studies Utilizing the 

Tradescantia Test System. 34001 
Testing Compou~ids for Mutagenic Activity in a Meiotic Non- 

Disjunctio~i Test in Neurospora crassa. 34000 
MUTAGENSiCLASSlFlCATION 

Biosynthetic Acti\,ity it1 Sy~lchronized Mammalian Cells. 106102 
MUTAGENS/GENETIC EFFECTS 

Analysis of Cytochrome Mutants. 106059 
Biochen~icnl Getietics of Yeast. 106083 
Development of n Tissuc-Selective 111 Vivo Bioassay for 

Eti\~irotimr.t~t:~l Agr~its I'rod~tci~ig DNA Dnm;ige. 72034 
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Drosophila Cytology and Genetics, 106121 
MUTAGENS/INFORMATION CENTERS 

Environmental Mutagen Information Center, 34281 
MUTAGENS/METABOLISM 

Intermediary Metabolism of Mutagens, 106444 
Metabolism of Mutagens, 106423 

MUTAGENS/MU'l'AtiEN SCREENING 
Chemical and Environmental Mutagens, 106047 
Environmental Mutagenesis and DNA Repair, 34629 
Multiple Loci Screen for Mutations in Mammalian Cells, 34634 
New System for Screening Environmental Mutagens, 34647 

MUTAGENS/SEFAKATION PROCESSES 
Separation of Compounds with Anti-Carcinogenic Properties 

from Marine Invertebrates, 77554 
MUTANTS/ANIMAL BREEDING 

Studies of the Repair of Radiation-Induced Genetic Damage in 
Drosophila, 106632 

MUTANTS/BIOCHEMISTRY 
Gene-Enzvme Relationshi~s in Somatic Cells and Their 

~ r ~ a n i s m a l  ~erivatives'in Higher Plants, 119071 
MUTATION FREQUENCY/BIOLOGICAL INDICATORS 

Automated Analyses for Biochemical Indicators of Genetic 
Difference. 10641 1 - . . . . - . . . - . . - - . . . 

hlUTATIONS 
See also CHROMOS0,MAL ABER RA TIOIVS 

GENE MUTA TIONS 
LETHAL MUTA TIOAIS 
SOMA TIC MU TA TIOiVS 

MUTATIONS/BIOASSAY 
Development of a System for Detecting Lethal Mutations in Mice, 

34361 
MUTATIONS/BIOLOGICAL PATHWAYS 

Mutagenicity of Environmental Chemicals to Human Cells, 34954 
MUTATIONS/RADIOINDUCTlON 

Development of New Techniques of Using Radiation in the 
Genetic Improvement of Warm Season Grasses, 106141 

Modification of X-Ray Induced Damages in Phage T4,35023 
Mutation and Selection in Drosophila Populations, 34663 
Radiation-Induced Mutagenesis and Carcinogenesis, 35083 
Radiation Biophysical Study of Biological Molecules, 106137 
Repair and Mutagenesis of DNA. 35079 

MUTATIONS/RADIOSENSITIVITY 
Effect of Radiation-Sensitive Mutations and Mutagens/ 

Carcinogens on Bacterial Recombination and Mutagenesis, 
106578 

MWD SYSTEMS 
(Measurer?~e~trs Wllile Drilli~tg Sysre~ns.) 
Fluidic Pulser for Mud Pulse Telemetry. 53032 

MYCORRHIZAS/LAND RECLAMATION 
Role of Belowground Processes in Stabilization of Spent Oil 

Shale. 18 
~electioo of Superior Trec Ecotypc-Mycorrhizal Fungi 

Associations for.Mineland Revegetation, 16 
hIYOCARDIUM/SCINTISCANNING 

Myocardial Perfusion Scintigraphy Using a New Technique, the 
Mesh Chamber. 106737 

hlYOSIN/MOLECULAR STRUCTURE 
Structure, Function, and Biological Activity of Naturally 

Occurring Proteinase and Peptidase Inhibitors, 1061 15 

SAHCOLITE/CHEMICAL REACTIONS 
Utilization of Nahcolite in a Dry SO2--NOx Absorber System, 

1 13020 
NAHCOLITE/SORPTIVE PROPERTIES 

Utilization of Nahcolite in a Dry SO2--NOx Absorber System. 
1 13020 

NATIONAL ENERGY PLAN/ENVIRONMENTAL IMPACTS 
NESS EIS/Environmental Assessment, 104047 
Regional Assessment Activities (1 348). 104014 

NATIONAL ENVIRONMENTAL POLICY ACT/ 
IMPLEMENTATION 
Studies and Reports in Support of EV Offices-NEPA (7384), 

104040 
NATURAL DRAIT COOLING TOWERS/AERODYNAMICS 

Aerodynamic Problems of Large-Scale Cooling Devices, 130024 
NATURAL GAS 

See ulso LIQUEFIED .\'A TURAL GAS 
NATURAL GAS/EXPLORATION -~ - -  - ~ 

Geological Hazards Assessment for Proposed Lease Areas of Sale 
53: Central and Northern California, 54040 

NATURAL GAS/MASS SI'ECTROSCOI'Y 
Quantification of Fossil Fuels by Mass Spectrometry, 1 I002 

NATURAL GAS/OFFSHORE DRILLING 
Climatology and Oceanographic Analysis of the Georges Bank 

and California Regions of the Outer Continental Shelf, 13017 
NATURAL GAS/POLLUTION REGULATIONS 

Assessment of Arctic Offshore Pipelines, 60006 
NATURAL GAS/TRANSPORT 

Earthquake Response and Aseismic Design of Underground . 
Piping Systems, 130001 

NATURAL GAS DEPOSITS/LEASES 
Local Socioeconomic Systems Impacts: Bering Norton Sale 57, 
5409R - 

Socioeconomic Impacts on Anchorage: Bering Norton Sale 57, 
54n99 - .-.* 

NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 

NATURAL GAS DISTRIBUTION SYSTEMS/MASTER 
METERING 
Collection of Data Related to Master Meter Operators, 60003 

NATURAL GAS DISTRIBUTION SYSTEMS/SEISMIC 
EFFECTS 
Earthquake Response and Aseismic Design of Underground 

Piping Systems, 130001 
NATURAL GAS GATHERING SYSTEMS 

See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

See also LNG INDUS TR Y 
NATURAL GAS INDUSTRY/ENVIRONMENTAL IMPACTS 

Diving Support, 77531 
Effects of Chemicals Used in Offshore Oil and Gas Drilling 

Operations on Marine Organisms, 77513 
Nutritional Significance of the Copper-Bering River Intertidal 

Systems to Spring-Migrating Shorebirds Breeding in Western 
' Alaska, 106600 
NATURAL GAS INDUSTRY/LEASING 

Information Synthesis: Chukchi Sea, 54103 
NATURAL GAS WELLS 

See also WELLHEADS 
NATURAL GAS WELLS/WELL COMPLETION 

Cementing Technology for Shallow Casings, 53037 
NATURE RESERVES 

Environmental Research Park. 106342 
NTS Nat~onal Envlronmental Research Park Ac t~v~ ty ,  106566 

NATURE RESERVEWANIMALS 
INEL Ecolog~cal Stud~es NERP, 106560 

NATURE RESERVEWBASELINE ECOLOGY 
INEL Ecolog~cal Stud~es NERP, 106560 

NATURE RESERVES/ECOLOGY 
INEL Nat~onal Env~ronmental Research Park, 106559 

NATURE RESERVES/ENVIRONMENT 
INEL National Environmental Research Park, 106559 

NATURE RESERVES/FEASIBILITY STUDIES 
Environment Research Park. 106575 
Feaslb~llty Study Envlro 

NATURE RESERVEWPLANTS 
INEL Ecologlcal Stud~es NERP 

NAVIGATIONAL INSTRUME 

Feaslb~llty Study Envlronmental Research Park, 106224 
NATURE RESERVEWPLANTS 

INEL Ecologlcal Stud~es NERP. 106560 
NAVIGATIONAL INSTRUMENTS/PHOTOVOLTAIC POWER 

SUPPLIES 
Natural Energy Sources: Lo\\' Potvered Aids to Navigation. 67008 

NEAR INFRARED RADIATION/BIOLOGICAL EFFECTS 
Development and Applications of Photosensitive Systems to 

Biological Studies, 106209 
NECK/LOCAL IRRADIATION 

Radiation-Induced Thyroid Cancer. 35026 
NEGATIVE IONS 

See AiVIOnS 
NEMATODEWLAND RECLAMATION 

Role of Belowground Processes in Stabilization of Spent Oil 
Shale. 18 

NEODYMIUM/ENVIRONhfENTAL .EXPOSURE PATHWAY 
Analogs for Transuranic Environmental Chemistry. 106481 

NEODYMIUM/RADIOECOLOGlCAL CONCENTRATION 
Analogs for Transuranic Environmental Chemistry. 106481 

NEOMYCIN 
Se? AiVTIBIOTICS 

NEON/ATOM-ATOM COLLISIONS 
Atomic and Molecular Properties and Their Relationship to 

Separation Processes. 1 19048 
NEON/DIFFUSION 

Atomic and Molecular Properties and Their Relationship to 
Separation Processes. 1 19048 

NEOPLASMS 
See ulso CA RCIA'0:MAS 

LEUKEMI.4 
L Yj\4PI-I0.M4S - - - - - - - - . . - - 
IWEL.~~YO.~IAS 
Srl R COM.-IS 

NEOPLASMS/BIOLOGICAL INDICATORS 
Development of a Carci~ioge~i Assay System Utilizi~ig Estuarine 

Fishes. 77560 



NEOPLASMS/CHEMOTHERAPY 
Chemotherapeutic Agents and Ultraviolet Carcinogenesis, 35055 

NEOPLASMS/DIAGNOSIS 
Human Radiation Cnrcinogenesis Study, 35066 

NEOPLASMS/EPIDEMIOLOGY 
Evaluation of Low Level Plutonium-4 Cancer, 35138 
Late Somatic Effects of Energy Pollutants, 106567 

NEOPLASMS/ETIOLOGY 
Role of DNA Repair Mechanisms in the Etiology of Cancer, 

I S M 7  -*"".. 
NEOPLASMS/IMMUNOLOGY 

Molecular Events in Chemical Carcinogenesis, 35072 
NEOPLASMS/INHIBITION 

Interaction of Antioxidants with Benzopyrene and Derivatives. 
35125 

NEOPLASMS/PREVENTIVE MEDICINE 
Experimental Radiation Skin Carcinogenesis (Rats, Mice), 35039 

NEOPLASMS/RADIOINDUCTION 
Chemotherapeutic Agents and Ultraviolet Carcinogenesis, 35055 
Enzymology of Radiation-Induced Intestinal Carcinoma, 35061 
Experimental Radiation Skin Carcinogenesis (Rats, Mice), 35039 
Immune Surveillance in Radiation Carcinogenesis, 35013 
Risk Assessment for Radioinduced Mammary Neoplasms, 35123 
S:udy of Respiratory Carcinogenesis, 35027 

NEOPLASMS/RADIOTHERAPY 
Human Radiation Carcinogenesis Study, 35066 
Radiation Response of Mammalian Cells (Hamsters), 35030 
Radiation Induced Effects in Cell Kinetics, 35120 

NEPA 
See AIA TIOf\rAL ENVIRONMENTAL POLICY ACT 

NEPTUNIUM/RADIOECOLOGICAL CONCENTRATION 
Proposal ro Investigate the Transport of Actinide-Bearing Soil 

Colloids in the Soil Aquatic Environment, 106597 
Soil Chemistry of Transuranic Elements, 106619 

NEPTUNIUM/RADIONUCLIDE KINETICS 
Soil Chemistry of Transuranic Elements, 106619 

NEPTUNIUM/RADIONUCLIDE MIGRATION 
Proposal to Investigate the Transport of Actinide-Bearing Soil 

Colloids in the Soil Aquatic Environment, 106597 
NERVE CELLS/BIOLOGICAL FUNCTIONS 

Developmental Neurobiology, 106084 
Effects of Organic and Inorganic Derivatives of Heavy Metals on 

Binding of Spiroperidol to Striatal Membranes, 34248 
NERVE CELLS/PHYSIOLOGY 

Petroleum Effects on Neural Systems in Marine Organisms, 
106298 

NERVE CELLS/SENSITIVITY 
DNA Damage: Human Lymphoid Cells, !06515 
Heavy Metal-Induced Damage to the Nervous Tissue, 34825 

NERVE TISSUE/ONTOGENESIS 
Cellular and Molecular Biology, 106085 

NERVOUS SYSTEM 
See olso CENTRAL IVER VOUS SYSTEM 

NERVOUS SYSTEM/ONTOGENESIS 
. Regulation of Neural Distribution of Heavy Metals, 34633 

NERVOUS SYSTEM/PATHOLOGICAL CHANGES 
Regulation of Neural Distribution of Heavy Metals, 34633 

NEURONS 
See A7ER VE CELLS 

NEUTRON BEAMS/BIOLOGICAL EFFECTS 
Deposition of Energy from Low Energy Neutrons in Tissue 

Sphere and Dose Index Conversion Factors, 130045 
NEUTRON BEAMS/BIOLOGICAL RADIATION EFFECTS 

Effects of Neutrons on Hypoxic HeLa Cells, 35044 
NEUTRON CAPTURE 

See M U T R O N  BEAMS 
NEUTRON DETECTION/POSITION SENSITIVE DETECTORS 

Radiation Instrument Development, 106356 
NEUTRON DIFFRACTION/FINANCING 

Neutron Core, 106036 
NEUTRON SPECTROMETERS/PLASMA DIAGNOSTICS 

Basic Measurement Science, 106420 
NEUTRONS . - - - -. - . - 

See olso FAST N E  UTROI\~S 
NEUTRONS/ABSORPTION 

Extension of SKYSHINE-11, 160100 
NEUTRONS/DOSIMETRY 

Biological and Clinical Dosimetry. 106532 
NEUTRONS/RBE 

Neutron-Induced Mutation Experiments. 106519 
NEVADA/AIR QUALITY 

Optimal Number of Air ~ o n i t o r i n g  Sites, 74572 
NEVADA/ENERGY SOURCE DEVELOPMENT 

Regional Assessment Activities, 104018 
NEVADA/GEOLOGIC FAULTS 

Induced Seismicity, 1 16022 
NEVADA TEST SITE/CONTAMINATION 

Grazing Studies on the Actinide Contaminated Ranges of the 
Nevada Test Site (NTS), l l I024 

160s FlNR Vol. 00, No. 

NEVADA TEST SITE/ECOLOGY . 
NTS National Environmental Research Park Activity, 106566 

NEVADA TEST SITE/ECOSYSTEMS 
Ecological Studies of Small Mammals in a ~1;c lear  Site on 

Nevada Test Site. 11 1003 
Nevada Applied Ecology Information Center: a Prototype, 

11 1010 
NEVADA TEST SITE/GEOLOGY 

Geologic Program at Nevada Test Site, Ill005 
NEVADA TEST SITE/HYDROLOGY 

Hydrologic Flow Systems at Nevada Test Site, 11 1007 
NEVADA TEST SITE/PLANTS 

Status of Endanaered and Threatened Plant Species on Nevada 
Test Site: A s i rvey,  11 1016 

Status of Endangered and Threatened Plant Species on Tonopah 
Test Range: A Survey, 11 1017 

NEVADA TEST SITE/RADIOACTIVITY 
Development of an Approach for,Monitoring the Plant 

Availability of Transuranics in the Nevada Test Site Soils, 
l llOl2 

Inventory and Distribution of Radionuclides at the Nevada Test 
Site and Environs, 11 1019 

Physical and Chemical Characterization of Plutonium in Existing 
Contaminated Suils and Sedintenls, 106433 

Soil Radioactivity Distribution Studies for the Nevada Applied 
Ecology Group, 11 101 1 

NEVADA TEST SITE/RADIOECOLOGY 
Nevada Applied Ecology Group (NAEG) Vegetation Studies. 

l ll02l 
REECo Support to the Nevada Applied Ecology Group 

(NAEG), 11 1020 
NEVADA TEST SITE/RADIONUCLIDE MIGRATION 

Radionuclide Migratio~i Study, 11 1004 
NEW ENGLAND 

See NORTH A TLANTIC REGION 
NEW HAMPSHIRE/AIR OUALITY 

Effects of Acid ~ rec i~ i t a t i bn  on Cation Transport in New 
Hampshire Forest Soils, 106685 

NEW JERSEY/AIR QUALITY 
PAN concentration-in Ambient Air in New Jersey, 72537 

NEW MEXICO/ENERGY POLICY 
Assessment of Energy Policy and Development Alternatives for 

New Mexico, 70 
NEW MEXICO/ENERGY SOURCE DEVELOPMENT 

Assessment of Energy Policy and Development Alternatives for 
New Mexico, 70 

NEW MEXICO/GEOCHEMICAL SURVEYS 
Enerev Lands. 53007 

NEW KEXICO/GEOLOGICAL SURVEYS 
Energy Lands, 53007 

NEW MEXICO/WATER QUALITY 
Geochemical and Hydrological Investigation of Ground Water 

Recharae in the Roswell Basin of New Mexico, 56029 
NEW Y O R ~ I A I R  QUALITY 

Maintenance of a Rural ~ rec i~ i t a t i dn  Chemistrv Center at 
Whiteface Mountain, 10655'3 

NEWBORNS 
See INFANTS 

NICKEL/ECOLOGICAL CONCENTRATION 
Four Corners Ambient Air Monitoring Network, 7451 1 

NICKEL/ENVIRONMENTAL TRANSPORT 
Geochemistrv of Cadmium and Other Selected Heavv Metals as 

Related tokoal S t r ~ p  Mlnlng, 71056 
NICKEL/INHALATION 

Trace Element Depos~t~on In Amblent Aerosol Inhalat~on, 34638 
NICKEL/METABOLlSM 

Chemical Toxicology, 106442 
Heavy Metal Bioavailability in Sludge-Amended Soils. 71527 

NICKEL/TOXICITY - 

Investigation of ~ f f e c t s  of Prolonged Inhalation of Nickel- 
Enriched Fly Ash in Syrian Golden Hamsters. 72016 

NICKEL ALLOYS/SOLVENT PROPERTIES 
CTR Related Chemical Research Tritium Chemistry Associated 

with the Lithium Blanket and Container ~a t e r i a l s .  119018 
NICKEL COMPOUNDS/METABOLISM 

The Toxicology and Metabolism of Nickel Compounds. 106510 
NICKEL COMPOUNDS/TOXICITY 

The Toxicology and Metabolism of Nickel Compounds. 106510 
NICKEL OXIDES/BIOLOGICAL EFFECTS 

Alveolar Clearance of Inhaled Metal Oxides. 106750 
NICKEL OXIDES/LUNG CLEARANCE 

Alveolar Clearance of lnhaled Metal Oxides. 106750 
NICKEL OXIDES/TOXICITY 

Alveolar Clearal~ce of I~ihiiled Metal Oxides. 106750 
NICOTINE/TOXICITY 

Etiviro~imetital Agents and Non-Respiratory Lung Futiction. 
34957 



OCTOBER 1980 161s NITROGEN DIOXIDE/MONITORING 

NITRATES/AIR POLLUTION CONTROL 
Field Testing: Application of Improved Cambustion Technology 

to  Power Generation Combustion Systzms, 73008 
NITRATES/ATMOSPHERIC CHEMIS'CRY 

Aircraft Measurement of Plume Dispersion and Chemistry, 72519 
Aircraft Measurements of Plume Dispersion and Chemistry, 73558 
Chemistry of Materials. 11902 1 
Cooperative Micrometeorological Experiments of Pollutant 

Fluxes Over Natural Surfaces, 73540 
Kinetics and Mcchanisms of Nitrate Formation in Fhotochemical 

Smog. 73609 
Management and Coordination of Energy Transport Studies. 

73600 
Study of Secondary Formation Products in a Power Plant 

Scrubber Plume. 73597 
NITRATES/BIOLOGICAL E F F E C T S  

Management and Coordination of Energy Transport Studies, 
7 7 m  

NITR~TES/CHEMICAL REACTION YIE1.D 
Investigation of the Reactions of Aromatic Hydrocarbons in 

Photochemical Air Pollution. 72533 
NITRATES/ECOLOGICAL CONCENTRATION 

Four Corners Ambient Air Monitoring Network. 7451 1 
Nutrient Measurements for NORPAX. 106193 
Water Quality and Eutrophication Studies in Santa Rosa Sound in 

the Proximity of Escambia and Santa Rosa Counties, Florida, 
775nn 

N I T ~ ~ ? E S / E N V I R O N M E N T A I .  E F F E C T S  
Management and Coordination of Energy Transport Studies, 

73600 
NITRATES/ENVIRONMENTAL T R A N S P O R T  

Kinetics and Mechanisms of Nitrate Formation in Photochemical 
Smog. 73609 

N I T R A T E W H E A L T H  H A Z A R D S  
Effect of Atmospheric Pollutants on Pulmonary Defenses, 34804 

NITRATES/MATHEMATICAL M O D E L S  
Kinetics and Mechanisms of Nitrate Formation in Photochemical 

Smog. 72569 
NITRATES/METABOLISM 

Air Pollutant: Lipid Membrane Interactions, 34616 
NITRATES/MONITORING 

Investigation of a Technique to Identify Sources of Nitrate in 
Ground Water. 75514 

LO; Ang;les Inhalable Parttculate Pllot Study, 72591 
NITRATES/QUANTITATIVE CHEMICAL ANALYSIS 

Determination o f  Fragile Molecules in the Environment. 119042 
N I T R A T E W R E M O V A L  

Removal of Nitrate from Contaminated Water Supplies for Public 
Use. 71 539 

NITRIC ACID/AIR POLLUTION MONITORS 
Design and Fabrication of an Automated Field Monitor for the 

Measurement of Atmospheric Nitric Acid, 73552 
NITRIC ACID/ATMOSPHERIC CHEMISTRY 

Cooperative Micrometeorological Experiments of Pollutant 
Fluxes Over Natural Surfaces. 73540 

NITRIC ACID/MONITORING 
Measurement of Halogenated Pollutants and Other Trace Gases in 

the Troposphere by Long-Path In-Situ Infrared Absorption 
Spectroscopy, 72538 

NITRIC ACID/REMOVAL 
Kinetic Study of Simulated SO2. NOx. Rh-polluted Atmospheres, 

7 7 5 1 5  
NITR~CI\CID/TOXICITY 

Toxicology o f  Thorium Cycle Nuclides. 106464 
Toxicology o f  Inhaled Acid Aerosols. 106480 

NITRIC OXIDE/EhlISSION 
Nitric Oxide from Flames: The  Role of Manganese and Sulfur 

Compounds, I30039 
NITRIC OXIDE/MEASURING INSTRUMENTS 

Evaluation of Gas Filter Correlation Techniques for the Single- 
Ended Measure of NO2. 72550 

NITRIC OXIDE/MONITORING ~ - - -  - -  -. - - -  .~ - - 
Brush Fire Project, 130018 

S I T R O  COMPOUNDS 
See also A'ITR OBEI\'ZE.\'E 

I\IITROPHEA'OL 
NITRO COMPOUNDS/CARCINOGENESlS 

Activation and Reactivity of Nitroheterocyclics. 35086 
NITRO COMPOUNDS/CHEMICAL REACTION Y I E L D  

Investigation of the Reactions of Aromatic Hydrocarbons in 
Photochemical Air Pollution. 72533 

N I T R O  COMPOUNDS/METABOLISM 
Activation and Reactivity of Nitroheterocyclics. 35086 

NITRO COMPOUNDS/MUTAGENESlS  
Activation and Reactivity of Nitroheterocyclics. 35086 

SITROBENZENE/CHEMICAL ANALYSIS 
Method Validation Studies for Priority Pollutants. 70526 

NITROBENZENE/REMOVAL 
Removal of Toxic Substances by Physical-Chemical Processes, 

71 579 
NITRO~EN/ROOT ABSORPTION 

Simulation of Nitrogen Movement and Transformation in the 
Root Zone, 75033 

NITROGEN/SOIL CHEMISTRY 
  on trolling strip Mine Runoff, 117 

NITROGEN/UPTAKE 
Use of Sludges and T o p  Soil in Reclamation Coal Strip-Mine 

Spoils, 94- 
NITROGEN lS/RADIOCHEMICAL ANALYSIS 

Chemical Problems, 106612 
NITROGEN COMPOUNDS/ABSORPTION 

Sorption of Pollutant Gases by Soils, 106537 
N I T R O G E N  COMPOUNDS/ATMOSPHERIC CHEMISTRY 

Kinetic Study of Simulated Atmospheres Containing Common 
Sulfur, Nitrogen, and Carbon-Compound Pollutants, 72535 

N I T R O G E N  COMPOUNDS/ENVIRONMENTAL 
T R A N S P O R T  
Nature of Nitrogenous Pollutants of In Situ Oil Shale Processes, 

106740 
N I T R O G E N  COMPOUNDS/MEASURING INSTRUMENTS 

Test and Evaluate Portable Microwave Spectrometric Analyzer, 
33015 

N I T R O G E N  COMPOUNDS/MONITORING 
Gasifiers in Industry, 106158 
NASN Operations, 72586 

N I T R O G E N  COMPOUNDS/RECOVERY 
Recovery of Nitrogenous Byproducts from Flue Gas, 150029 

N I T R O G E N  COMPOUNDS/TOXICITY 
Nature of Nitrogenous Pollutants of In Situ Oil Shale Processes, 

106740 
N I T R O G E N  COMPOUNDS/USES 

Recovery of  Nitrogenous Byproducts from Flue Gas, 150029 
N I T R O G E N  COMPOUNDS/WATER POLLUTION 

MONITORS 
Water Monitoring for Oil Shale ~ e v e l o ~ m e n t   onp point Source 

Pollutants. 74534 
NITROGEN DIOXIDE/AIR POLLUTION CONTROL 

Advanced NOx Control. 150069 
NITROGEN DIOXIDE/AIR POLLUTION MONITORS 

Personal Exposure Monitors, 74583 
N I T R O G E N  DIOXIDE/ATMOSPHERIC CHEMISTRY 

Incremental Funding: Reactions of  SO2 with 0 2 . 0 3 ,  and NO2 in 
Catalytic ~ o l u t i o 6 ,  72570 

Kinetic Study of Simulated Atmospheres Containing Common 
Sulfur, Nitrogen. and Carbon-Compound Pollutants. 72535 

Outdoor Simulation of Air Pollution Control Strategies, 72531 
Rural Oxidant Studies and the Role of NOx in Rural Oxidant 

Furrnation. 72539 
N I T R O G E N  DIOXIDE/BIOLOGICAL E F F E C T S  

Air Pollutants Interaction with Chronic Respiratory Disease, 
34967 

Determine Dose-Response Kinetics for Effects of Atmospheric 
Emissions from Coal-Fired Power Plants on Soybeans and 
Other Crop and Forest Species of Economic Importance in the 
Southeastern United States (Task 2). 150002 

Effect of Nitrogen Dioxide on Pulmonary Monocytes. 34800 
Effects of Atmospheric Pollutants on Behavior. 34801 
Response of Plants to Air Pollution. 76000 
Tumorigenic Potential of NO2 Inhalation in Small Animals 

Exposed to  Heterocyclic Amines. 341 10 
N I T R O G E N  DIOXIDE/DIOLOGICAL PATHWAYS 

Oxidative and Free Radical Mechanisms Underlying the Actions 
of Pollutants. 106068 

N I T R O G E N  DIOXIDE/CHEMICAL REACTIONS 
Tumorigenic Potential of NO2 Inhalation in Small Animals 

Exposed to Heterocyclic Amines. 341 10 
NITROGEN DIOXIDE/ENVIRONMENTAL E F F E C T S  

Air Pollution Interactions on Creep Plants. 128 
NITROGEN D I O X I D E / E N V I R O N M E N T A L  T R A N S P O R T  

Atmospheric Transport and Transformation from Coal-Fired 
Plants. 73555 

N I T R O G E N  DIOXIDE/FLUORESCENCE 
Ultrasensitive Pollutant Analysis. 106437 

NITROGEN D I O X I D E / H E A L T H  H A Z A R D S  
Effect of Atmospheric Pollutants on Pulmonary Defenses. 34804 
Pollutant Damage to Cardiovascular Functioll. 106434 

NITROGEN DIOXIDE/MEASURING INSTRUMENTS 
Evaluation of Gas Filter Correlation Techniques for the Single- 

Ended Measure of NO2. 72550 
N I T R O G E N  DIOXIDE/METABOLISM 

Air Polluti~lit: Lipid Membralie Interactions. 34616 
Prolonged Exposure to Four Levels of Air Pollutants. 34805 

N I T R O G E N  DIOXIDE/MONITORING 
Brush Fire Project. 130018 
Gasiliers in Industry. 1061 58 



NITROGEN DIOXIDE/PHOTOACOUSTIC 

NITROGEN DIOXIDE/PHOTOACOUSTIC SPECTROSCOPY 
Effect of Collisional Lifetime in O~toacoustic  Detection of 

Pollutant Gases, 72575 
NITROGEN DIOXIDE/PHOTOCHEMICAL REACTIONS 

Photochemical and Thermal Reactions of Combustion-Related 
Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, I06297 

Smog Chamber Study of Aromatics, 73517 
NITROGEN DIOXIDE/SYNERGISM 

Tumorigenic Potential of NO2 Inhalation in Small Animals 
Exposed to IIeterocyclic Amines, 341 10 

NITROGEN DIOXIDE/THERMODYNAMIC PROPERTIES 
Photochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

NITROGEN DIOXIDE/TOXICITY 
Alterations in Membranes, Lipids, 106094 
Environmental Effects on the Response of Plants to Selected Air 

Pollutants, 55 
Factor Affecting Irritant Potency of Gases and Aerosols, 34662 
NO2, Collagen and Elastin: Experimental Emphysema, 34665 

NITROGEN FIXATION/BIOLOGICAL PATHWAYS 
R-Biophysical Chemistry. 106325 

NITROGEN OXIDES 
See also NI'IRIC' OXIDE 

NITROGEN DIOXIDE 
NITROUS OXIDE 

NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
. Diesel Exhaust Chamber Studies: Incremental Funding, 72566 
Environmental Assessment of Stationary Source NOx Control 

Technologies, 73007 
NITROGEN OXIDES/AIR POLLUTION CONTROL 

Characterization of Emissions from Prototype Motor Vehicles 
Designed for Low NOx Emissions, 73541 

Diesel Particulate Emissions, 106295 
Field Testing: Application of Improved Combustion Technology 

to Power Generation Combustion Systems, 73008 
Removal of NOx and SO2 from Flue Gas Through Electron 

Beam Irradiation, 100100 
Technical Symposium: Implications of a Low NOx Vehicle 

Emission Standards, 73537 
NITROGEN OXIDES/ATMOSPHERIC CHEMISTRY 

Analysis of the Relationships Between Haze, Ozone, Sulfate, and 
Transport-Host, 7252 1 

Fate of NUx in the Atmosphere, 71517 
Over-Water Measurements of Atmospheric Processes, 73556 
Rural Oxidant Studies and the Role of NOx in Rural Oxidation 

Formation, 72515 
NITROGEN OXIDES/BIOCHEMICAL REACTION ' 

KINETICS - - - . - - - - 
Metalloprotein Nitrosyl Formation and React~vity, 34697 

NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Formation of Oxides of Nitrogen from Fuel-Nitrogen, 130041 

NITROGEN OXIDES/CHEMICAL REACTIONS 

. . Utilization of Nahcolite in a Dry SO2--NOx Absorber System, 
1 13020 

NITROGEN OXIDES/COMBUSTION KINETICS 
Development of Tunable Laser Absorption Spectroscopy and 

Applications to High Temperature Studies of NO-NH3 
Kinetics. 130043 

NITROGEN OXIDES/CONTROL 
NOx Technoloev. 150006 

NITROGEN OX~DES/ECOLOGICAL CONCENTRATION 
N E  Regional Oxidant Study: Aircraft Measurements, 73522 

NITROGEN OXIDES/ENVIRONMENTAL IMPACTS 
Plant Systems Research to Strengthen Scientific Basis for Air 

Quality Control Strategies and-~stablishin~ Secondary Air 
Quality Standards, 76004 

NITROGEN OXIDES/ENVIRONMENTAL TRANSPORT 
Atmospheric Transport and Transformation from Coal-Fired 

Plants, 73555 
Atmospheric Boundary Layer Studies, 106454 
Characterize and Quantify the Transfer, Rate, and Effects of SOX, 

NOx and Acid Precipitation in Terrestrial Ecosystem 
Representative of the Tennessee Valley Region (Task 3). 150003 

NITROGEN OXIDES/FLUORESCENCE 
Ultrasensitive Pollutant Analysis, 106437 

NITROGEN OXIDES/HEALTH HAZARDS 
Membrane Oxidation, 10661 8 

' Morbidity and IH Study of Workers Exposed to Sulfur Oxides 
and Nitrogen Oxides, 33009 

NITROGEN OXIDES/METABOLISM 
Prolonged Exposure to Four Levels of Air Pollutants. 34805 

NITROGEN OXIDES/MONITORING 
Energy Related Remote and In-Situ Instrument Development. 

140004 
NITROGEN OXIDES/MUTAGENESIS 

Coal Liquefaction: Comparative Mutagenesis.. 106425 

162s FlNR Vol. 00, No. 0 

NITROGEN OXIDES/PHOTOCHEMICAL REACTIONS 
Investigation of the Reactions of Aromatic Hydrocarbons in 

Photochemical Air Poll~ltinn, 72533 
Photochemical and Atmospheric Reactions of Halocarbon a.nd 

Oxide of Sulfur and Nitrogen, 68 
Photochemistry of Materials in the Stratosphere, 119044 

NITROGEN OXIDES/QUANTITATIVE CHEMICA!, 
ANAI.YSIS 
~ - - - - . - . - 
Chemical Amplifiers as Odd Hydrogen Radical Detectors, 72541 

NITROGEN OXIDES/REMOVAL 
Economic Study of NOx Removal Proccsscs, 150038 
Formation of NOx and Other Products from Chemically Bound 

Nitrogen. 113012 
Kinetic Studv of Simulated SO2. NOx. Rh-oolluted Atmos~heres. 

73515 
NOx Technology, 150006 

NITROGEN OXIDES/TOXICITY 
Direct Exposure of Monolayers of Mammalian Cells to Airborne 

Pollutants in a Unique Culture System, 20002 
, Metalloprotein Nitrosyl Formation and Reactivity, 34697 

NITROPHENOL/CHROMATOGRAPHY 
Separation of Polar Compounds by Liquid ciromatography, 

7 C n l  .T 
IJYlL 

NITROSO COMPOUNDS/ATMOSPHERIC CHEMISTRY 
' Kinetic Study of Simulated Atmospheres Containing Common 

Sulfur, Nitrogen, and Carbon-Compound Pollutants, 72535 
NITROSO COMPOUNDS/BIOCHEMICAL REACTION 

KINETICS 
Metalloprotein Nitrosyl Formation and Reactivity, 34697 

NITROSO COMPOUNDS/BIOSYNTHESIS 
In Vivo Nitrosamines and Cancer in Renal Failure, 35135 

NITROSO COMPOUNDS/CARCINOGENESIS 
In Vivo Nitrosamines and Cancer in Renal Failure, 35135 
Mechanisms of Carcinogenesis in Cell Cultures, 35018 
Role of Immune Responses in Experimental Chemistry Toxicity 

and Carcinogenicity, 106057 
NITROSO COMPOUNDS/CHROMATOGRAPHY 

Separation of Polar Compounds by Liquid Chromatography, 
75012 

NITROSO COMPOUNDS/GENETIC EFFECTS 
Carcinogen Induced Alterations in Gene Expression, 34964 

NITROSO COMPOUNDS/MASS SPECTROSCOPY 
Provide G U M S  Support for In-House Source Program, 72551 

NITROSO COMPOUNDS/TOXICITY 
Metalloprotein Nitrosyl Formation and Keactivity, 34697. 

NITROUS OXIDE/MONITORING 
Brush Fire Project, 130018 
Study of Emissions from Trucks Over Transient Driving Cycles,' 

73593 
NITROUS OXIDE/PHOTOCHEMICAL REACTIONS 

Photochemistry of Materials in the Stratosphere, 119044 
NITROUS OXIDE/SPATIAL DISTRIBUTION 

Trace Gases in the Ocean and ~ t m d s ~ h e r e ,  130008 
NOISE/BIOLOGICAL EFFECXS 

Auditory Effects of Long Exposure to Low Levels of Noise, 
34635 - - - -  

Combined Impulse-Continuous Noise: Auditory Effect, 34618 
' 

NOISE POLLUTION/RISK ASSESSMENT 
Combined Impulse-Continuous Noise: Auditory Effect, 34618 

NOISE POLLUTION/SAFETY STANDARDS 
Auditory Effects of Long Exposure to Low Levels of Noise, 

34635 
NOISE POLLUTION ABATEMENTKOST BENEFIT ANALYSIS 

Development of Cost Methodology to Measure Benefits to 
Communities from Aircraft Noise Abatement, 62002 

NONDESTRUCIIVE ANALYSIS 
Bulk Measurements for Nuclear Safeg~tards. 11000 
Chemical Measurements for Nuclear Sat'eguards. 11019 
NDA Measurements for Nuclear Safeguards. 11018 

NONDESTRUCTIVE TESTING/EVALUATION 
N U E  Applications. 11008 ' 

NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 
N D E  Applications. 11008 

NONMETALS 
Sec, also CAR EON - 

.NITROGEN 
OXYGEN 
PHOSPHOR US 
SULFUR 

NONMETALS/OUANTITATIVE CHEMICAL ANALYSIS 
Matrix ~ v a l u a t h  and Control Analysis of Fuel and Fuel 

Additives. 72587 
NORTH ATLANTIC REGION 

See a1.70 MASSACHUSETTS 
MEW HAMPSHIRE 
RHODE ISL.41VD 

NORTH ATLANTIC REGION/BASELINE ECOLOGY 
Marine Mammal Inventory. 54002 
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NORTH ATLANTIC REGION/OFFSHORE OPERATIONS 
Social Impact of Offshore Oil and Gas Developments in Two 

Southeastern New England Communities, 13025 
NORTH DAKOTA/GEOCHEMICAL SURVEYS 

Energy Lands, 53007 
NORTH DAKOTA/CEOLOGICAL SURVEYS 

Energy Lands. 53007 
NORTH DAKOTA/LAND RECLAMATION 

System Approach to the Reclamation of Strip-Mined Areas in 
North Dakota: Phase IV, 51076 

NORTH DAKOTA/MONITORING 
Implications of the Atmospheric Environment on Coal 

Development in Western North Dakota (SEAM: Phase I), 57 
NORTH DAKOTA/WATER RESOURCES 

Hydrology of the Madison Limestone in North Dakota, South 
Dakota and Wyoming, 53003 

NOZZLES/PERFORMANCE 
Cavitating Water Jet Cleaning Nozzle. 53022 

NOZZLES/STRESS ANALYSIS 
Design Criteria for Piping and Nozzles, 160013 

NUCLEAR ACCIDENTS 
See ACCIDENTS 

NUCLEAR ENERGY/HEALTH HAZARDS 
Radiation In Vitro and Mammary Cell Survival and Neoplasia. 

15017 
NUCLEAR ENERGY/POLLUTION REGULATIONS 

Policy Studies: Radiation, 104004 
NUCLEAR EXPLOSIONS/ENVIRONMENTAL EFFECTS 
Biological/Environmental Relationships in Desert Ecosystems of 

the-Nevada Test Site, 106535 
NUCLEAR EXPLOSIONS/SEISMIC EFFECTS 

Seismic Effects, 11 1013 
NUCLEAR FACILITIES 

See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 

NUCLEAR FACILITIES/ABANDONED SITES 
Formerly Utilized Sites Remedial Action Program, 114055 

NUCLEAR FACILITIES/ACCIDENTS 
Aerosol Release of Radioactive Materials from Fuel Cycle 

Facility Accidents, 160174 
Feasibility Study Regarding an Emergency Preparedness 

Simulation Facility, 1601 55 
NUCLEAR FACILITIES/DECOMMISSIONlNC 

2334 Plutonium Facility Decommissioning, 114054 
Decommissioning of Retired Hanford Facilities, 100072 
Decommissioning of the New Brunswick Laboratory, 114039 
Decommissioning of DASMP Areas (Mound Facility). 114043 
Decommissioning of Center for Energy and Environmental 

Research (CEER), Mayaguez Facility. 114044 
Decommissioning of Retired Hanford Facilities: Technology. 

1 14047 
DOE Decommissioning Planning System. 1 14050 
DOE National D and D Plan, 114035 
Nuclear Rocket Development Station (Area 25): Survey and 

Cleanup. 114052 
Preparation of Generic Environmental Impact Statement on 

Decommissioning of Commercial Nuclear Fuel Cycle Facilities, 
ILn171 ,"". , A  

Transuranium Element Transport-Agricultural Systems, 160076 
TVA Edgemont Mill Tailings Evaluation, 160143 

NUCLEAR FACILITIES/DECONTAMINATION 
2333 Plutonium Facility Decommissioning, 114054 
Decommissioning of the New Brunswick Laboratory, 114039 
Decommissioning of DASMP Areas (Mound Facility). 114043 
Decommissioning of Center for Energy and Environmental 

Research (CEER), Mayaguez Facility, 114044 
Decommissioning of Retired Hanford Facilities: Technology, 

1 1 An47 , .7"7 8 

DOE National D and D Plan, 114035 
Nuclear Rocket Development Station (Area 25): Survey and 

Cleanup, 114052 
NUCLEAR FACILITIES/OPERATION 

Transuranium Element Transport-Agricultural Systems. 160076 
NUCLEAR FACILITIES/RADIATION HAZARDS 

Radiation Dose Estimates and Hazard Evaluations for Inhaled 
Airborne Radionuclides. 1601 13 

NUCLEAR FACILITIES/RADIATION MONITORING 
Radiological Assessment of Abandoned Nuclear Facilities, 100049 

NUCLEAR FACILITIES/RADIOACTIVE AEROSOLS 
Aerosol Release of Radioactive Materials from Fuel Cycle 

Facility Accidents, 160174 
NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 

Ocean Transport of Contaminants, 106640 
NUCLEAR FACILITIES/RISK ASSESSMENT 

Assessing the Capability of Ex~s t~ng  Plutonium Facilities to 
Withstand Natural Phenomena, 160149 

NUCLEAR FACILITIES/SITE SELECTION 
Transuranium Element Transport-Agricultural Systems, 160076 

NUCLEAR FUELS 
See also FUEL ELEMENTS 

SPENT FUELS 
NUCLEAR FUELS/BIOLOGICAL EFFECTS 

NUCLEAR FACILITIES/SITE SELECTION 
Transuranium Element Transport-Agricultural Systems, 160076 

NUCLEAR FUELS 
See also FUEL ELEMENTS 

9PFNT FIJELS 
IOLOGICAL EFFECTS 

Marine Environmental Test Prograni, 114000 
NUCLEAR FL'ELS/CLADDING 

Marine Environmental Test Program, 114000 
NUCLEAR FUELS/ENVIRONMENTAL EFFECTS 

Marine Environmental Test Program, 114000 
Policy Studies: Uraniual, 104015 

NUCLEAR FUELS/FUEL CYCLE 
National Environmental Assessments, 104022 

NUCLEAR FUELS/HAZARDS 
Environmental and Radiological Safety Studies, 114001 

NUCLEAR INDUSTRY/ENVIRONMENTAL IMPACTS 
Assess Nuclear Industry Impacts: Natural Populations, 160073 
Energy Related Pollutant and Effects Monitoring and Associated 

Methods and Technique Development, 1101 3 
Environmental Development of Savannah River Plant, 114056 

NUCLEAR MATERIALS DIVERSION 
Nuclear Materials Safeguards Studies, 11016 

NUCLEAR MEDICINE 
See olso DIAGNOSTIC TECHNIQUES 

RADIOPHARMACEUTICALS 
RADIOTHERAPY 
SCINTISCA NNING 

NUCLEAR MEDICINE/RESEARCH PROGRAMS 
Report on Research Program Under Manhattan District. 106741 

NUCLEAR POWER PLANTS/AIR CLEANING SYSTEMS 
Ventilation System Performance, 160085 

NUCLEAR POWER PLANTS/AIR FILTERS 
Ventilation System Performance, 160085 

NUCLEAR POWER PLANTS/AUXILIARY WATER 
E V C T C I I C  
J I  J l L L V l J  

Evaluate Entrainment Effects, 160067 
NUCLEAR POWER PLANTS/BIOLOGICAL EFFECTS 

Assessment of Terrestrial Impacts Associated with Power 
Operations, 150042 

NUCLEAR POWER PLANTS/BLAST EFFECTS 
Emergency Technology. 100015 

NUCLEAR POWER PLANTS/CHEMICAL EFFLUENTS 
Chemical Effluents from Nuclear Power Stations: Copper, 160091 
Fate of Chlorine in Seawater, 106573 

NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 
Effects of Explosions, 160107 

NUCLEAR POWER PLANTS/DESIGN BASIS ACCIDENTS 
Fission Product Release, 160099 

NUCLEAR POWER PLANTWEMERGENCY PLANS 
Atmospheric Release Advisory Capability. 1601 10 
Review of Nuclear Power Plant Emergency Planning. 160098 

NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Effects of the Brunswick Nuclear Power Plant on the 

Productivity of Spartina alterniflora. 53 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 

Application of Fisheries Management Techniques for Assessing 
Impacts. 160102 

Chemical Effluents from Nuclear Power Stations: Copper, 160091 
Impacts of the Construction and Operation of Coastal Nuclear 

Power Plants on Estuarine Ecology, 54 
Utilization of Atmospheric Release Advisory Capability (ARAC). 

160092 
NUCLEAR POWER PLANTSANTAKE STRUCTURES 

Intake Avoidance Concept, 150098 
NUCLEAR POWER PLANTS/OFFSHORE SITES 

Coastal and Offshore Siting. 106344 
NUCLEAR POWER PLANTS/OPERATION 

Radiation Protection Studies, 106716 
NUCLEAR POWER PLANTWPERSONNEL 

Neutron Dosimetry at Nuclear Sites, 160080 
NUCLEAR POWER PLANTS/PERSONNEL DOSIMETRY 

Provide NRC Support for Developmetlt of a Data Base for the 
Impending NRC Regulation Change in Connection with 
Testing of Neutron Personnel Dosimetry Performance. 1 1024 

NUCLEAR POWER PLANTS/RADIATION ACCIDENTS 
Radiological Emergency Plalitiing and Response Evaluation. 

160124 
NUCLEAR POWER PLANTS/RADIATION MONITORING 

Utilization of Atmospheric Release Advisory Capability (ARAC). - .  
160092 

NUCLEAR POWER PLANTS/RADIATION MONITORS 
Guidance Documents for Off-Site Ernereencv Instrumentatio~i for 

~ c c i d e n t s  ~ t ivo lv in~  ~ i g h t  wale; ~ u G e a r  kower Plants. 160154 
Review of In-Plant Monitor Capability. 160103 

NUCLEAR POWER PLANTS/RADIATION PROTECTION 
Guidance Documents for Off-Site Emergency Instrume:itatio~~ for 

Accidents I~lvolving Light Water Nuclear Power Plants. 160154 
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Safety Review of Nuclear Facilities, 160045 
Traceability of NRC Reference Lab, 11023 

NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Atmospheric Transport and Dispersion of Pollutants and Related 

Meteorological Studies. 13006 
Iodine Pathway Study, 160086 
Nutrient and Radionuclide Cycling. 106615 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Effects of Explosions. 160107 

NUCLEAR POWER PLANTS/REACTOR 
DECOMMISSIONING 
Evaluation of Docket Fiies for Terminated Licenses. 160043 

NUCLEAR POWER PLANTS/REACTOR SITES 
Supplemental Meteorological Instrumentation for Incident 

Fluvial Transvort of Sediments and. Nutrients from Nonvoint 
Sources. 75b08 

NUTRITIONAL DEFICIENCY/RADIOSENSITIVITY EFFECTS 
Modifying Radionuclide Effects, 106471 

NUTS (SEEDS) 
See SEEDS 

NYLON/INDUSTRY 
Discussion Paper: Nylon Production and Emissions, 71016 

NYMPHS 
See LARVAE 

Response. 160096 - 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 

Thermoreaulation of Fish and Turtles in Thermally Stressed 
~abi ta t ;  106538 

Unified Transport Assessment. 160083 
NUCLEAR POWER PLANTS/VENTILATION SYSTEMS 

Ventilation Svstems Analvsis. 100004 OCCUPANTS/COMhlUNICATIONS 
Call-In System for Motorist Navigation Information, 63014 

OCCUPANTS/SAFETY 
Aircraft Systems Fire Safety, 62000 

OCCUPATIONAL DISEASES/DIAGNOSTIC TECHNIQUES 

See D.\:4 -ASE 
SUCLEASES/ENZYME ACTIVITY 

Carcinogen Damage and Repair of DNA in Human Chromatin. 
34956 

Enzymes and Reactions for Repair of DNA in Human Cells. 
35054 

~od ikca t ion  of X-Ray Induced Damages in Phage T4. 35023 
SUCLEIC ACIDS 

See olso D.Yz4 
R .YA 

NUCLEIC ACIDS/BIOCHEMISTRY 
Study of Polycyclic Hydrocarbon Metabolism. 35028 

NUCLElC ACIDS/BIOSYNTHESIS 
Nucleic Acids and Protein Synthesizing Mechanisms of 

Mitochondria. 106286 
Regulation of Nucleic Acid and Protein Synthesis: a Background 

Study Related to the Biological Effects of Radiation. 106144 
NUCLElC ACIDS/CHEMICAL PROPERTIES 

Biophysics. 106096 
NUCLElC ACIDS/CONFORMATIONI\L CHANGES 

Nucleic Acid--Protein Interactions: Conformational Studies. 
106558 

NUCLEIC ACIDS/ELECTRONIC STRUCTURE 
Electronic Response Properties. 106225 

NUCLEIC ACIDS/FLUORESCENCE SPECTROSCOPY 
Photophysics of Macromolecules. 106126 

NUCLEIC ACIDS/MOLECULAR STRUCTURE 
Binding of Aromatic Hydrocarbons to Nucleic Acids. 35148 
Electronic Response Properties. 106225 

NUCLEIC ACIDS/PATHOLOGICAL CHANGES - -  - - 

Damage to ~ u c i e i c  ~ c i d s b ~  ~ i su l f i t e~ (~u l fu r  dioxide). 34622 
Nucleic Acids in Pathogenesis. 106022 

NUCLElC ACIDS/RADIATION INJURIES 
Study of the Molecular Basis for Radiation Mutagenesis. 106321 

NUCLEIC ACIDS/RADIOLYSIS 
Magnetic Studies of Radiation Damage. 106322 

NUCLEIC ACIDS/STRUCTURAL CHEMICAL ANALYSIS 
R-Biophysical Chemistry. 106325 

SUCLEOSOMES/NEUTRON DIFFRACTION 
Low Angle Neutron Diffraction. 106067 

SUCLEOTIDES 
See olso A TP 

NUCLEOTIDES/BIOLOGICAL FUNCTIONS 
Nucleic Acid replica ti or^. 106064 

NUCLEOTIDES/BIOSYNTHESIS 
Metabolism. Genome Repair, and Environmental Mutagens. 3482 

NUCLEOTIDES/ELECTRONIC STRUCTURE 
Electronic Response Properties. 106225 

NUCLEOTIDES/MOLECULAR STRUCTURE 
Electronic Response Properties. 106225 

SUTRIESTS/BIOLOGICAL EFFECTS 
Impacts of Sediments and Nutrients on Biological Resources in 

Surface Waters of the United States. 75022 
NUTRIENTS/DISTRIBUTION 

Continental Shelf Processes Affecting the Oceanography of the 
South Atlantic Bight. 106653 

NUTRIENTS/ENVIRONMENTAL TRANSPORT 
Determine Response of Aquatic Ecosystems to Physicill Factors 

Influencing Pollutant Tratisport and Retention. 76009 
Dispersion and Fdte of Contaminants in a Stratilied Lake. 76507 

Quantitative Microscopy, 106090 
OCCUPATIONAL DISEASES/GLASS INDUSTRY 

Mortality Study of Workers Exposed to Small Fibrous Glass. 
33006 

OCCUPATIONAL DISEASES/RISK ASSESSMENT 
Industrial Hygiene Study of Insulation Material Workers. 33003 

OCCUPATIONAL SAFETY/STANDARDS 
Criteria for Occupational Safety and Health Standards: Coal 

Liquefaction. 33008 
OCEAN THERMAL ENERGY CONVERSION/AERIAL 

SUR\'EYING 
OTEC Satellite Surface Thermal Resource Study. 13020 

OCEAN THERMAL ENERGY CONVERSION/ 
ENVIRONMENTAL IMPACTS 
Environmental Effects of Offshore Energy Production in the 

Subtropics and Tropics, 106013 
Toxicity and Impingement-Entrainment Studies (OTEC), Phase I. 

1 lo020 
OCEANTHERMAL ENERGY CONVERSION/ 

OCEANOGRAPHY 
Oceanographic Data Base for OTEC. 13016 

OCEAN THERMAL ENERGY CONVERSION/RESOURCE 
ASSESSMENT 
Ocean Currents and Thermal Observations for OTEC. 13018 
OTEC Satellite Surface Thermal Resource Studv, 13020 

OCEAN THERMAL ENERGY CONVERSION~SITE 
SELECTION 
Ocean Currents and Thermal Observations for OTEC. 1301 8 

OCEAS THERXIAL POWER PLANTS/ENCINEERING 
Ocean Thermal Energy Conversion. 13014 

OCEAN THERMAL POWER PLANTS/ENVIRONMENTAL 
l MPACTS 
Research on the External Fluid Mechanics of Ocean Thermal 

Po\\:er Plants. 1 10019 
OCEAN THERMAL POWER PLANTS/FLUID MECHANICS 

Research on the External Fluid Mechanics of Ocean Thermal 
Power Plants. 1 10019 

OCEAN THERMAL POWER PLANTS/HEAT 
EXCHANGERS 
Experiments to Measure the Effects of Biofouling and Corrosion 

on the Performance of Heat Transfer Surfaces. 13012 
OCEAN THERMAL POWER PLANTS/OFFSHORE 

PLATFORMS 
Ocea~i Thermal Energy Conversion. 13014 

OCEAN THERMAL POWER PLANTS/SITE SELECTION 
OTEC Sa~ellite Surface Thermal Resource Study. 13020 

OCEAN THERMAL POWER PLANTS/SI'STEMS ANALYSIS 
Ocean Thermi~l Energy Conversion. 13014 

OCEAN THERMAL POWER PLANTS/TEST FACILITIES 
Experiments to Measure the Effects of Biofouling and Corrosion 

oti the Performance of Heat Transfer Surkices. 13012 
OCEANOGRAPHY 

Encrgy-Related En\,ironmental Studies. 5301 1 
Nutrie~it Measurements for NORPAX. 106193 
I'ol1ut;ttit Transport and Sediment Dispc~.s;il i l l  the Washington- 

Orcgo~i Coast;~l Zone. 106595 
Tr;ltisuranic Mi~rins Studies. 106384 

OCEANOGRAPHY/COORDINATED RESEARCH 
PROGRAMS 
Coordil~atioti of Ocealiogtaphic Programs i l l  Pi~cific North\\.est 

Coi~st;~l Wnterh. 106005 
OCEANOGRAPHY/DATA 

Oceiinc>gr;~phic D;I~;I  I3;1se for OTEC. 1201 6 
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OCEANOGRAPHY/DATA ACQUISITION 
Oceanographic Data Acquisition and Monitoring System 

Development, 106359 
OCEANOGRAPHY/DATA ANALYSIS 

Climatology and Oceatlographic Analysis of the Georges Bank 
and California Rrgioris of the Outcr Continental Shelf, 13017 

OCEANOGRAPHY/DATA COMPILATION 
Climatology and Oceanographic Analysis of the Georges Bank 
. and California Regions of the Outer Continental Shelf, 13017 
Shipboard Environmental Data Acquisition System (SEAS), 

1301 1 
OCEANOGRAPHY/EXPERIMENT PLANNING 

Cooperative Program Between WRC and DOE to Initiate 
Achievement of the Objectives of Section 13, 104013 

OCEANOGRAPHY/RESEARCH PROGRAMS 
Mid-Atlantic Bight Coordination, 106366 
Partial Support--Ocean Services Board, 106681 
West Coastal Zone Coordination, 106487 

OCEANOGRAPHY/TRACER TECHNIQUES 
Large-Scale Deliberate Tracer Releases in  the Oceanic 

Thermocline. 1061 74 
OCEANS 

See SE.4S 
ODOCOILEUS 

See DEER - - - - - - - . 
ODOR/BIOLOGICAL ADAPTATION 

Investigation Related to Alternative Waste Forms for 
ScinGllation Waste, 160134 

OFFICE BUILDINGS/AIR INFILTRATION 
Building Infiltration Evaluation, 11014 

OFFICE BUILDINGS/ENERGY DEMAND 
Building Infiltration Evaluation, 11014 

OFFICE BUILDINGS/SOLID WASTES 
Small Scale and Low Technology Study, 71512 

OFFSHORE DRILLING/ENVIRONMENTAL EFFECTS 
Effects of Existing Rigs: Cook Inlet, 54020 

OFFSHORE DRILLING/ENVIRONMENTAL IMPACTS 
Climatology and Oceanographic Analysis of the Georges Bank 

and California Regions of the Outer Continental Shelf, 13017 
OFFSHORE DRILLING/POLITICAL ASPECTS 

Social Impact of 0ffbllol.e Oil and Gas Developments in Two 
Southeastern New England Communities, 13025 

OFFSHORE DRILLING/PRESSURE CONTROL 
Blowout Prevention Procedures for Offshore Drilling, 53023 

OFFSHORE DRILLING/SITE SELECTION 
Overpressured Marine Sediments, 5303 1 

OFFSHORE DRILLING/SOCIO-ECONOMIC FACTORS 
Social Impact of Offshore Oil and Gas Developments in Two 

Southeastern New England Communities, 13025 
OFFSHORE OPERATIONS 

See also UNDER WATER FACILITIES 
OFFSHORE OPERATIONS/EARTHQUAKES 

Energy-Related Environmental Studies, 5301 1 
OFFSHORE OPERATIONS/ECONOMIC IMPACT 

Onshore Impacts of Offshore Oil and Gas: Methodology 
Development and Test, 130035 

OFFSHORE OPERATIONS/ENVIRONMENTAL IMPACTS 
Air Quality Assessment of the Potential Impact of Offshore Oil 

and Gas Development in  Northern and Central California, 
5404 1 

Onshore Impacts of Offshore Oil and Gas: Methodology 
Development and Test, 130035 

Properties and Impact of Submarine Geothermal Springs on the 
West Florida Continental Shelf, 106590 

South Atlantic OCS Area Living Marine Resources Study, 54084 
OFFSHORE OPERATIONS/HAZARDS 

Marine Habitat Mapping and Pipeline Hazard Assessment of the 
South Atlantic OCS, 54086 

OFFSHORE OPERATIONS/POLITICAL ASPECTS 
Social Impact of Offshore Oil and Gas Developments in Two 

Southeastern New Eneland Communities. 13025 
~FF~H~REOPERATIOYNS/RISK ASSESSMENT 

Receptors (Littoral): Cook Inlet, 54019 
OFFSHORE OPERATIONS/SOCIAL IMPACT 

Onshore Impacts of Offshore Oil and Gas: Methodology 
Development and Test, 130035 

OFFSHORE OPERATIONS/SOCIO-ECONOMIC FACTORS 
Social Impact of Offshore Oil and Gas Developments in  Two 

Southeastern New England Communities. 13025 
OFFSHORE PLATFORMS 

Ocean Thermal Energy Conversion. 13014 
OFFSHORE PLATFORMS/CLEANING 

Cavitating Water Jet Cleaning Nozzle. 53022 
OFFSHORE PLATFORMS/CRACKS 

Detecting Incipient Structural Failure Using Randomdec, 53024 

Incipient Crack Detection in Offshore Structures, 53030 
OFFSHORE PLATFORMS/DYNAMIC LOADS 

Dynamic Response of Offshore Structures, 53027 
OFFSHORE PLATFORMS/ECOLOGY 

Central Gulf of Mexico Ecological Study of Petroleum 
Production Platforms, 54083 

OFFSHORE PLATFORMS/FOUNDATIONS 
Offshore Pile Design Assessment. 53034 

OFFSHORE PLATFORMS/NONDESTRUCTIVE TES 
Detecting Incipient Structural Failure Using Randomdec 
Incipient Crack Detection in Offshore Structures, 53030 

OFFSHORE PLATFORMSWAVC FORCES 

TING 
, 53024 

Dynamic Response of Offshore Structures, 53027 
OFFSHORE SITES/DATA COMPILATION 

Information Synthesis: St. George Basin. 53024 
Information Synthesis: Bristol Bay. 54026 
Information synthesis: Bering  ton, 54027 

OFFSHORE SITES/ENERGY SOURCE DEVELOPMENT 
Information Synthesis: Aleutians, 54078 

OFFSHORE SITES/HAZARDS 
Geohazards Analysis, 54005 

OFFSHORE SITES/MONITORING 
Northern Gulf of Mexico Topographic Features Study, 54090 

OFFSHORE SITES/SITE SELECTION 
Geohazards Analysis, 54005 
Geohazards: Bering Norton, 54067 

OHIO/LAND RECLAMATION 
Reclamation and Management of Strip-Mined Land in Ohio, 97 

OHIO/WATERSHEDS 
Fluvial Transport of Sediments and Nutrients from Nonpoint 

Sources, 75608 
OHIO VALLEY REGION/AEROSOL MONITORING 

Kinetics and Mechanisms of Nitrate Formation in Photochemical 
Smog, 73609 

OIL POLLUTION CONTAINMENT/TECHNOLOGY 
ASSESSMENT 
Oil Spill Response Scenarios for Remote Arctic and Sub-Arctic 

Environments, 71040 
OIL SAND INDUSTRY/ENVIRONMENTAL IMPACTS 

Site Specific Investigation of Environmental Problems Associated 
with Surface Mining of Heavy Oils and Tar Sands, 51048 

OIL SAND PROCESSING PLANTS/CHEMICAL EFFLUENTS 
Oil Shale and Tar Sand Effluent Characterization, 106484 

OIL SAND PROCESSING PLANTWWASTES 
Effluent Inventory and Control Technology Review, 113003 

OIL SANDSKHEMICAL ANALYSIS 
Oil Shale and Tar Sand Effluent Characterization, 106484 

OIL SANDS/MINING 
Borehole Mining: an Environmentally Compatible Method for 

Mining Oil Sands, 51047 
OIL SANDS/SAMPLE PREPARATION 

Oil Shale and Tar Sand Materials. 106486 
OIL SHALE DEPOSITS/ENERGY SOURCE DEVELOPMENT 

Economics of Coal and Oil Shale Development Environmental 
Quality in Rural Areas, 72 

Economics of Coal and Oil Shale Development on Environmental 
Quality in Rural Areas. 73 

Economics of Coal and Shale Development on Environmental 
Quality in Rural Areas. 76 

NOSR 1 Pre-Development Plan. 116014 
OIL SHALE DEPOSITS/ENVIRONMENTAL EFFECTS 

Analysis of Air Quality and Meteorological Baseline Data from 
Federally Leased Oil Shale Tracts in Colorado and Utah. 
106682 

OIL SHALE DEPOSITS/EXPLORATION 
Engineering Services Regarding Exploration Drilling Program in  

the Oil Shale Area of Northwestern Colorado, 51080 
Preparation and Compilation of Geological and Hydrologic 

Information of the Oil Shale Deposits of the Piceance Creek 
Basin, 51081 

OIL SHALE DEPOSITS/GEOCHEMISTRY 
Mineralogical and Geochemical Study of the Colorado Oil Shale. 

1 1 3002 
OIL SHALE DEPOSITS/MINERALOGY 

Mineralogical and Geochemical Study of the Colorado Oil Shale. 
1 13002 

OIL SHALE INDUSTRY/BIOLOGICAL EFFECTS 
Microbial Interactions with Aqueous Effluents Derived from In 

Situ Fossil Fuel Processilig. I 13029 
OIL SHALE INDUSTRY/CHEMICAL EFFLUENTS 

Identificatio~i of Presumptive Carcinogenic Compounds Released 
to Water Supplies by Oil Shale. 56051 

OIL SHALE INDUSTRY/ECONOMIC IMPACT 
Economics of Coal and Oil Shale Development on Environmental 

Quality in Rural Areas. 74 
OIL SHALE INDUSTRY/ENERGY SOURCE 

DEVELOPMENT 
Economics of Coal and Oil Shale Development on Etivironmetititl 

Quality i n  Rural Areas. 75 
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OIL SHALE INDUSTRY/ENVIRONM?%JTAL EFFECTS 
Control Technology for In-Situ Oil Shale Retorts, 100054 
Oil Shale Researchers Listing, 71044 
Testing for SO2 at Old In-Situ Oil Shale Sites. 71094 
Water Monitoring for Oil Shale Development Nonpoint Source 

Pollutants, 74534 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 

Distribution and Concentration of Trace Elements in Wildlife 
Food Chains in the PICI, 21 

Distribution of As, Cd. Hg, Pb. Sb and Se During Simulated In. 
Situ Oil Shale ~etorting, 71042 

- 
Economics of Coal and Oil Shale Development on Environmental 

Quality in Rural Areas, 74 
Economics of Coal and Oil Shale Development on ~nvironmerital 

Quality in Rural Areas. 75 
Impact of Modified In-Situ Retorting on Groundwater Quality. 

71060 
~ i t&t lon  Goals for Oil Shale, 52019 
Monitoring the Impact of Western Coal Strip Mining and Oil 

Shale Extraction on Groundwater Quality, 74517 
Oil Shale Fugitive Air Emissions, 106250 
Policy Studies 2227, 104052 
Technology Assessments and EDP's. 104023 
Toxic Effects on the Aquatic Biota from Coal and Oil Shale 

Development, 20 
Toxic Effects on the Aquatic Biota from Coal and Oil Shale 

Development, 76538 
OIL SHALE INDUSTRY/HEALTH HAZARDS 

Mortality, Morbidity and IH Study of Oil Shale Workers, 33001 
Photo-Adducts of Carcinogens with Model DNA, 106396 
Properties of the Cell Surface, 106109 
Working Conference on the Toxicoloev and Occuoational Health 

~ s ~ e c t s  of Converting Fossil ~ u e l s s c h  as coai, Oil Shale and 
Tar Sands, 106269 

OIL SHALE INDUSTRY/MEETINGS 
Oil Shale Symposium: Sampling, Analysis, and Quality Assurance. 

71043 
OIL SHALE INDUSTRY/OCCUPATIONAL SAFETY 

Evaluate the Fire and Explosive Hazards of Oil Shale Mining and 
Processing, 5 1079 

OIL SHALE INDUSTRY/PERSONNEL 
Oil Shale Researchers Listing. 71044 

OIL SHALE INDUSTRY/POLLUTION 
Oil Shale Symposium: Sampling;Analysis, and Quality Assurance, 

71043 
~ubj&;ve Probabilities Development for Oil Shale Production 

and Environmental Control Processes, 104045 
OIL SHALE INDUSTRY/POLLUTION CONTROL 

Environmental Control Cost Estimate for Oil Shale Technologies, 
104059 .- 

Pollution Control Guidance for Oil Shale Development, 71068 
Subjective Probabilities Development for Oil Shale Production 

and Environmental Control Processes. 104045 
OIL SHALE INDUSTRY/SOCIO-ECONOMIC FACTORS 

Integrated Assessment: Economic and Social Consequences of 
Coal and Oil Shale Development. 85001 

OIL SHALE INDUSTRY/WASTE MANAGEMENT 
Underground Disposal of Spent Shale from the Paraho Retorting 

Process, 5 1078 
OIL SHALE INDUSTRY/WATER POLLUTION 

Water Monitoring for Oil Shale Development Nonpoint Source 
Pollutants. 74534 

OIL SHALE MINING 
See also SURFACE MIA~IIVG 

UNDERGROUA~DMINING 
OIL SHALE MINING/ENVIRONMENTAL IMPACTS 

Oil Shale Hydrology, 53002 
OIL SHALE MINING/EXPLOSIONS 

Evaluate the Fire and Explosive Hazarids of Oil Shale Mining and 
Processing. 5 1079 

OIL SHALE MINING/FIRE HAZARDS 
Evaluate the Fire and Exolosive Hazards of Oil Shale Minine and 

Processing, 5 1079 
OIL SHALE MINING/LAND RECLAMATION 

Mine Spoil Reclamation in the Intermountains and Northern 
Rocky Mountain Regions, 32 

Vegetable Stabilization of Drastically Disturbed Lands, I.! 
OIL SHALE MINING/UNDERGROUND MINING 

Design, Layout and Costing of a Prototype Underground 
Demonstration Mine in Oil Shale Deposits. 51077 

OIL SHALE MINING/WASTE MANAGEMENT 
Developing a Slurry Fill for Modified 1n:Situ Oil Shale Mining. 

51CS! 
011, SHALE PROCESSING PI.ANTS/AIR POLLUTION 

CONTROL 
H2S/SO2 Control Technology Study, 71 110 

OIL SHALE PROCESSING PLANTS/CHEMICAL 
EFFLUENTS 
Chcmical and Dialogical Characterization of Oil Shale Processine 

and Coal ~onverGon Effluents. 76540 
" 

Oil Shale Methods Manual. 71091 
Oil Shale and Tar Sand Effluent Characterization, 106484 

OIL SHALE PROCESSING PLANTS/ENVIRONMENTAL 
EFFECTS - - . - - - - 
Rehabilitation Potential and Practices of Colorado oil Shale 

Lands, 106552 
OIL SHALE PROCESSING PLANTS/EXPLOSIONS 

Evaluate the Fire and Explosive Hazards of Oil Shale Mining and - 
Processing, 5 1079 

OIL SHALE PROCESSING PLANTS/FIRE HAZARDS 
Evaluate the Fire and Explosive Hazards of Oil Shale Mining and 

Processing, 5 1079 
OIL SHALE PROCESSING PLANTS/GASEOUS WASTES 

Fate of Mercury at Paraho Demo Site, 100056 
OIL SHALE PROCESSING PLANTS/HEALTH HAZARDS 

Occupational Safety and Toxicological Evaluation of Effluents 
Derived from In Situ Fossil Fuel Processing, 113006 

OIL SHALE PROCESSING PLANTS/SITE SELECTION 
Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

Samples, 7 1061 
OIL SHALE PROCESSING PLANTS/WASTE WATER 

Assessment of Environmental Control for Wastewater in  In-Situ 
Oil Shale Retorting. 100068 

Development of Oil in Water Monitor, 70506 
Occupationsl Safety and Toxicological Evaluation of Effluents 

Derived from In Situ Fossil Fuel Processing, 113006 
Spent Shale as a Control Technology for Oil Shale Retort Water, 

100055 
OIL 'HALE PROCESSING PLANTSIWASTES 

Effluent Inventory and Control Technology Review, 113003 
OIL SHALES/AERIAL PROSPECTING 

Fraunhofer Luminescence, 53016 
OIL SHALES/BIOLOGICAL EFFECTS 

Inhalation Tox Shale Dust, 100060 
Structure of Nucliec Acids, 106107 

OIL SHALES/CHEMICAL ANALYSIS 
Oil Shale and Tar Sand Effluent Characterization. 106484 

OIL SHALES/CHEMICAL COMPOSITION 
Trace Elements in  Oil Shale, 106551 

OIL SHALEWENERGY SOURCE DEVELOPMENT 
Nonpoint Source Surface Water Monitoring Technology for Oil 

Shale Development, 74542 
Surface Water Monitoring Techniques Verification for Oil Shale 

Development, 74520 
OIL SHALES/INFORMATION SYSTEMS 

Oil Shale Data Planning Committee. 106734 
OIL SHALEWIN-SITU PROCESSING 

Assessment and Control of Water Contamination: Oil Shale 
Extraction and Processing, 100097 

OIL SHALEWIN-SITU RETORTING 
Environmental Characterization of Oil Shale Retorting. 71047 
Environmental Control Technology in In Situ Oil Shale, 100101 
Environmental Aspects of Oil Shale Underground Coal 

Gasification and Tar Sand Processing, 113009 
Nature of Nitrogenous Pollutants of In Situ Oil Shale Processes. 

106740 
OIL SHALEVLEACHING 

Laboratorv Determination of Leachine Rates from Oil Shale 
~ e t o r t e i  Under Simulated In Situ   vet or tin^ conditions. 113007 

Leaching Characteristics of Raw Surface Stored Oil Shale, 71065 
OIL SHALEWMUTAGEN SCREENING 

Mutagenicity of Oil Shale Materials. !06203 
OIL SHALEUSAMPLE PREPARATION 

Oil Shale and Tar Sand Materials, 106486 
OIL SHALES/TOXICITY 

Distribution and Concentration of Trace Elements in Wildlife 
Food Chains in the PICI, 21 

Inhalation Tox Shale Dust, 100060 
OIL SPILL FINGERPRINTING 

See OIL SPILLS 
OIL SPILLS/BIBLIOGRAPHIES 

Oil Spill and Oil Pollution Reports, 111. 71073 
OIL SPILLS/BIOLOGICAL MODELS 

Oil and Hazardous Substance Spill Ecological Damage 
Assessment Research Coordination, 77504 

Oil Spill Response Research. North Atlantic Coast (Norfolk. VA 
to Eastport. ME). 77010 

OIL SPILLS/BIOLOGICAL RECOVERY 
Benthic Recolonization. 54007 

OIL SPILLS/CLEANING 
Oil-Ice Interactions: Chulichi Sen. 54104 
Oil Spill Clean-Up and Liability Models. 13027 

OIL SPILLS/COMBUSTION 
Burning of Oil Spills. 100096 
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OIL SPILLS/DIFFUSION 
Manual of Practice for Oil Shale Dispersants, 71069 
Ocean Oil Spill Concentration and Trajectory Forecast. 13010 
Oil Slick Dis ersal Mechanics, 71072 

OIL SPILLS/ECONOMIC IMPACT 
Damage Function Assessment Utilizing Monte Carlo Techniques. 

54082 
OILSP~LLS/ENVIRONMENTAL EFFECTS 

Ocean Oil Spill Concentration and Trajectory Forecast, 13b10 
Oil Spill Response Research. North Atlantic Coast (Norfolk. VA 

to Eastport, ME). 77010 
OIL SPILLS/ENVIRONMENTAL IMPACTS 

Coastal Oil Spill Vulnerability: Northeast Gulf of Alaska, 54052 
Effects: Beaufort Sea, 54072 
Impact Assessment of Oil Spills on Marine and Estuarial Bird 

Populations. 106273 
Oil Spills on Permafrost Underlain Tundra Slopes, 76028 

OIL SPILLS/ENVIRONMENTAL TRANSPORT 
Assess Potential Ecological Damage in Cold Climate and from 

Crude Oil. 76017 
Oil--Ice Interactions: Beaufort Sea, 54075 
Oil Spill Trajectory Analysis: Cook Inlet. 54062 
Spill Trajectories: Kodiak, 54061 
Transport of Pollutant: Bristol Bay, 54068 

OIL SPILLS/FORECASTING 
Production of a Climatology and Oceanographic Analysis of the 

California Pacific Outer Continental Shelf Region. 54037 
OIL SPILLS/MATHEMATICAL MODELS 

Natural Dispersion of 011 Slicks, 67000 
Ocean Oil Spill Concentration and Trajectory Forecast, 13010 

OIL SPILLS/MONITORING 
Ocean Oil Spill Concentration and Trajectory Forecast, 13010 

OIL SPILLS/OIL POLLUTION CONTAINMENT 
Evaluation of Selected Procedures for Using Dispersants on Oil 

Spills. 7 1 1 12 
OIL SPILLS/RESEARCH PROGRAMS 

Spilled Oil Research Teams. 54076 
OIL SPILLS/RISK ASSESSMENT 

Oilspill Trajectory Analysis, 53018 
OIL SPILLS/TRAJECTORIES 

Oilspill Trajectory Analysis. 53018 
OIL WELLS 

See also PETROLEUM 
WELL HEADS 

OIL WELLS/BLOWOU'I'S 
Estimating Hydrocarbons Lost During a Blowout, 53038 
Oil Recapture from Blowing Wells. 53039 

OIL WELLS/WELL COMPLETION 
Cementing Technology for Shallow Casings, 53037 

OILS 
See also FUEL OILS 

PYROL YTIC OILS 
SHALE OIL 
WASTE OILS . . - . - - . - - 

OILS/AERIAL MONITORING 
Fraunhofer Luminescence. 53016 

OKLAHOhlA/AGRICULTURE 
Impact of Variations in Availability and Cost of Energy Inputs on 

Water Use in the Oklahoma Panhandle. 56039 
OKLAHOMAKOAL INDUSTRY 

Economic Impacts of Coal Mining in Eastern Oklahoma. 99 
OKLAHOMA/FARMS 

Investigation of Factors Affecting Energy for Irrigation Pumping, 
56038 

OKLAHOMA/GEOCHEMICAL SURVEYS 
Energy Lands, 53007 

OKLAHOMA/GEOLOGICAL SURVEYS 
Energy Lands. 53007 

OLEFISS 
See A L KE!YES 

OLFACTORY BULBS/PHYSIOLOGY 
Perceived Intensitv of Odorants and Irritants. 34605 

OLIGOSUCLEOTIDES 
See .YUCLEOTIDES 

- - - - - - . - - 
Study of Methods for Monitoring Chlorinated Discharges. 150046 

OSCOGESIC TRANSFORMATIOSS/MOI.ECULAR BIOLOGY 
Molecular Carcinogenesis. 1061 3 1 

ONCOGENIC TRANSFORMATIONS/RADIOlNDUCTlON 
Effects of Radiation on Human Cells Cultured In Vitro. 35057 
Radiation-Induced Mutagenesis and Carcinogenesis. 35083 

ONCOGESIC VIRUSES 
See U ~ O  .4 DE.YO VIR US 

LEUKE.MI.4 VIRUSES 
ONCOGENIC VIRUSES/BIOLOGICAL FUNCTIONS 

Experimental Radiation Pathology and Oncology. 106337 
ONCOGENIC VIRUSES/SYNERGISM 

Mechanism of Carcinogenesis. 106571 

ON-LINE MEASUREMENT SYSTEMS/DESIGN 
Develop On-Line Aerosol Sizing Mass Monitoring Instrument, 

lfllr71n .--."- 
Rapid Sulfur Meter. 150085 

(iNTOGENESIS/BIOCHEMISTRY 
Nucleic Acid and Protein Metabolism During Seed 

Embryogenesis, 106142 
ONTOGENESISflEMPERATURE EFFECTS 

Effect of Cyclic Temperature on Larvae of Marine Invertebrates, 
106587 

OOCYTE~/RADI~SEN~ITIVITY 
Radiosensitivity of Oocytes, 106382 

OPACITY/AIR POLLUTION CONTROL 
Field Testing: Application of Improved Combustion Technology 

to Power Generation Combustion Svstems. 73008 
OPEN-CYCLE COOLING SYSTEMS 

See also COOLING SYSTEMS 
OPEN-CYCLE COOLING SYSTEMS/BIOLOGICAL 

EFFECTS - - . - - - - 
lchthyoplankton Losses in Western Lake Erie in 1975--1977. 

76510 
OPEN-CYCLE MHD GENERATORSIHEAT RECOVERY 

Development of Heat Recovery/Seed Recovery System for Open 
Cycle MHD. 113026 

OPEN-CYCLE MHD GENERATORWSEED RECOVERY 
Development of Heat Recovery/Seed Recovery System for Open 

Cycle MHD, 113026 
OPTICAL RADAR/DESIGN 

Develop Airborne Lidar System for Monitoring Atmospheric 
Particulates, 74531 

OPTOACOUSTIC CELLS 
See PHOTOACOUSTIC SPECTROIMETERS 

ORBITAL SOLAR POWER PLANTS/BIOLOGICAL EFFECTS 
SPS Non-Microwave Effects on Health and Ecosystems, 119002 

ORBITAL SOLAR POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Modeling of Global Ionospheric Effects of SPS Rocket Exhaust, 

11901 1 
Satellite Power Systems, 130059 
Solar Power Satellite Policy Issues, 180001 
SPS Atmospheric Effects: Assessment and Planning. 119005 
SPS Environmental Assessment Program: Integration and 

Documentation, 119016 
ORBITAL SOLAR POWER PLANTS/EVALUATION 

Satellite Power Systems. 130059 
ORBITAL SOLAR POWER PLANTS/EXHA'UST GASES 

Modeling of Global Ionospheric Effects of SPS Rocket Exhaust, 
11901 1 

ORBITAL SOLAR POWER PLANTWRESEARCH 
PROGRAMS ~- 

characterization of Reflected Light from the Satellite Power 
System (SPS), 1 1901 7 

ORBITAL SOLAR POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Satellite Power Systems. 130059 

ORE PROCESSING 
See also IMILL TAItll\'GS 

ORE PROCESSING/PERSONNEL MONITORING 
Thorium-230 in Uranium Mill Workers. 160167 

OREGON/FARMS 
Efficiency Performance Criteria for Irrigation Systems. 56040 

ORGAN CULTURES 
See TISSUE CULTURES 

ORGANIC BROMINE COMPOUNDS 
See also BROIMI:\:~ TED A LIPHA TIC H YDROCARBOIVS 

BRO.MI:\!..J TED .4RO.Mrl TIC H YDROCARB0,VS 
BUDR 

ORGANIC BROMINE COMPOUNDS/BIOLOGICAL 
LOCALIZATION 
Analysis of Total Organic Chlorine and Bromine Residues in 

Human Body Fluids and Tissues. 341 12 
ORGANIC BROMINE COMPOUNDS/ENVIRONMENTAL 

IMPACTS . . . . . . - . - 
Atmospheric Processes Affecting Airborne Organic Toxic 

Substances. 73598 
ORGANIC BROMINE COMPOUNDS/TOXICITY 

Effects of Environmental Agetits on Mnle and Fernille 
Reproductive Tract Function. 34400 

NeurotosicologicaI Effects of Polybronlini~ted Biphenyls in Rats 
iind Mice. 34245 
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Anitlysis of PCB's illid DDE ill  H~ttl~it~i Body Fluids itl~d Tisstte. 
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ORGANIC CHLORINE COMPOUNDS/BIODEGRADATION 
Bacterial Degradation of PCB: Consequences and Effects. 34816 
Biodegradation of Chlorinated Dibenzofurans and 

Dibenzodioxins. 77545 
OR~ANICCHLORINE COMPOUNDS/BIOLOGICAL 

ACCUMULATION 
Bacterial Degradation of PCB: Consequences and Effects, 34816 
Determine tKe Dvnamics of ~isoersion and Dissi~ation in Marine 

and Estuarine waters and thea~ffects on ~ a r i n ' e  and Estuarine 
Organisms, 77514 

ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL 
EFFECTS 
Bacterial Degradation of PCB: Consequences and Effects, 34816 
Effects of Polychlorinated Biphenyl Isomers on Extrahepatic 

Metabolism of Benzpyrene, 34109 
Environmental Contaminants: Effect on Tumor Immunity, 34830 
Mechanisms of Carcinogenesis in Cell Cultures, 35018 
Metabolism, Induction, and Toxicity of PCBs, 34822 

ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL 
LOCALIZATION - - - - -  - -~ 
Analysis of Total Organic Chlorine and Bromine Residues in 

Human Body Fluids and Tissues, 341 12 
ORGANIC CHLORINE COMPOUNDS/CARCINOGENESIS 

Molecular Events in Chemical Carcinogenesis, 35072 
ORGANIC CHLORINE COMPOUNDS/CHEMICAL 

ANALYSIS 
Method Validation Study for Priority Pollutants, 70520 
Method Validation Studies fo Priority Pollutants, 70527 

ORGANIC CHLORINE COMPOUNDS/DISTRIBUTION 
Pollutants: Uotake. Distribution. Metabolism. Excretion and 

Storage ~ i i e s  in Marine species, 34454 
ORGANIC CHLORINE COMPOUNDS/ECOLOGICAL 

CONCENTRATION 
Bacterial Degradation of PCB: Consequences and Effects, 34816 

ORGANIC CHLORINE COMPOUNDS/GAS 
CHROMATOGRAPHY 
Determination of Pesticides on PCBs in Municipal Sludges, 70514 

ORGANIC CHLORINE COMPOUNDS/HEALTH HAZARDS 
Preparation and Fifteen Status Assessment Reports, 71014 

ORGANIC CHLORINE COMPOUNDS/MASS 
SPECTROSCOPY 
Determination of Pesticides on PCBs in Municipal Sludges, 70514 

ORGANIC CHLORINE COMPOUNDS/METABOLISM 
Environmental Contaminants of Infant Foodstuffs: the Breast Milk 

and Formula Project, 34053 
Excretion of Xenobiotics by Selected Marine and Terrestrial 

Species, 34457 
Extrapolation of PCB Deposition, 34550 
Lead and PCB's: Pharmacologic and Toxicologic Studies, 34625 
Metabolism, Induction, and Toxicity of PCBs, 34822 
Pollutants: Uptake, Distribution, Metabolism, Excretion and 

Storage Sites in Marine Species, 34454 
ORGANIC CHLORINE COMPOUNDS/MUTAGEN 

SCREENING 
Bacterial Degradation of PCB: Consequences and Effects, 34816 
Mutagenicity of Environmental Chemicals LO Human Cells, 34954 

ORGANIC CHLORINE COMPOUNDS/MUTAGENESIS 
Mutagenicity of Environmental Chemicals to Human Cells, 34954 

ORGANIC CHLORINE COMPOUNDS/RADIOSENSITIVITY 
EFFECTS 
Effect of Chloroquine on Radiation Repair in Tumor Cells 

(Human, Mice), 351 10 
Mechanisms of Carcinogenesis in Cell Cultures, 35018 

ORGANIC CHLORINE COMPOUNDS/TOXICITY 
Cytopathologic Effects of Polychlorinated Biphenyls, 34656 
Effects of Environmental Agents on Male and Female 

Reproductive Tract Function. 34400 
Effects of PCBs on Fetal and Neonatal Development, 34648 
Environmental Contaminants: Effect on Tumor Immunity. 34830 
Lead and PCB's: Pharmacologic and Toxicologic Studies, 34625 
Metabolism of Environmental Contaminants by Fish. 34628 
Metabolism, Induction, and Toxicity of PCBs, 34822 
Organic Chemical Toxicity to Embryo/Larval Fish at Lowered 

Dissolved Oxygen Concentrations. 76534 
Parametric Evaluations of a Field Scale Hazardous Waste 

Incinerator. 71507 
Role of Altered Membrane Function in Xenobiotic Toxicity, 

34456 
Teratogenicity of Chlorinated Hydrocarbon Solvents. 34828 
Toxicity of Pure PCBs for Rhesus Monkeys. 34641 
Toxicity of Several Chlorinated Benzenes to the Fathead Minnow. 

76535 
Xenobiotic-Metabolizing Activity in  Skin and Its Response to 

Environmental Agents, 34452 
ORGANIC CHLORINE COMPOUNDS/UPTAKE 

Pollutants: Uptake, Distribution, Metabolism. Excretion and 
Storage Sites in Marine Species, 34454 
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ORGANIC CHLORINE COMPOUNDS/WATER CHEMISTRY ' 

Characterization of Unique Properties of Marine Sediments and 
Their Impact on the Fate of Toxic Organics. 77538 

ORGANIC COMPOUNDS 
See olso ALDEHYDES 

A MINES 
CHEMICAL FEEDSTOCKS 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC MERCUR Y COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
0RGANIC:OXYGEN COMPOUNDS 
ORGANIC PHOSPHOR US COMPOUNDS 
ORGANIC SUL FUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
STEROIDS 

Environmental Effects of Solid Wastes as Supplemental Fuel, 
106508 

ORGANIC COMPOUNDS/ADSORPTION 
Effectiveness and Cost of Activated Carbon Adsorption of Toxic 

Compounds from Petroleum Refinery Waste Waters, 75505 
Industrial Application of Activated Carbon, 71000 
Multiple Process Approach for Removal of Organic Substances 

from Drinking Water. 71547 
Spent Shale as a Control Technology for Oil Shale Retort Water. 

lo0055 
ORGANIC COMPOUNDS/AIR POLLUTION MONITORS 

Personal Exposure Monitors, 74583 
ORGANIC COMPOUNDS/ATMOSPHERIC CHEMISTRY 

Air Pollution from Wood Preserving Wastewater Evaporatton. 
71012 

O R G A N ~ C  COMPOUNDS/BIOASSAY 
Development of Chronic/Life Cycle Bioassays Methods, 77004 
Effects of Selected Organic Contaminants in Drinking Water on 

the Functions of the Reproductive, Nervous and Immune 
Systems, 72050 

ORGANIC COMPOUNDS/BIODEGRADATlON 
Fate of Organic Pollutants in a Wastewater Land Treatment 

System Using Lagoon lmpoundment and Spray Irrigation. 
77n1 l 

O R G ~ N ~ C  COMPOUNDS/BIOLOGICAL EFFECTS 
Comparative Metabolism of Selccted Halogenated Organic 

Compounds,,72047 
Development of Chronic/Life Cycle Bioassays Methods. 77004 

ORGANIC COMPOUNDS/BIOLOGICAL INDICATORS 
U.S. National Mussel Watch, 77018 

ORGANIC COMPOUNDS/CARCINOGENESIS 
In Vitro Assessment of Mutagenic/Carcinogenic Potential of 

Mixtures of Organic Substances in Renovated Wastewater, 
72049 

ORGANIC COMPOUNDS/CHEMICAL ANALYSIS 
Analysis and Characterization of Organic Carbon Compounds in 

Atmospheric Particulate Matter. 73602 
Establish GC/FTIR Techniques for Ab lnitio Identification of 

Organic Pollutants. 75013 
Fate of Organic Pollutants in a Wastewater Land Treatment 

System Using Lagoon lmpoundment and Spray Irrigation. 
7203 1 

Identification and Measurement of High Molecular Weight 
Organic Compounds in Emissions from Power Plants and Oil 
Refineries. 73551 

Identification of Non-Volatile Organic Compounds Formed 
During Water Chlorination. 75039 

Method validation Studies for Priority Pollutants. 70526 
Organic Compounds in Water: a GC/MS Study. 75020 

ORGANIC COMPOUNDS/CHEMICAL REACTIONS ' 
Combustion and Atmospheric Pollution Chemistry. 119038 

ORGANIC COMPOUNDS/COMBUSTION KINETICS 
Combustion and Atmospheric Pollution Chemistry. 119038 

ORGANIC COMPOUNDS/DATA COMPILATION 
Collection and Analysis of Data on Organic Chemicals Industry. 

71030 
Maintenance of a List of Organics Idetitified in  U.S. Drinking 

Water Supplies. 72048 
ORGANIC COMPOUNDS/EMISSION 

Measurements of Volatile Chemical Emissions from Waste Water 
Basins. 7 1002 

ORGANIC COMPOUNDS/ENVIRONMENTAL EFFECTS 
Fate of Organic Pollutants in a Wuste\vater Land Treatment 

System Using Lagoo11 Impout~drnent atid Spray Irrigation. 
7203 1 
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ORGANIC COMPOUNDS/ENVIRONMENTAL TRANSPORT 
Fate of Toxics and Organics Compounds in Land Treatment, 

75513 
Toxic Substances Model for EXAMS, 75036 
Tritium Labelling of Dissolved Organics in Oil Shale Retort 

Watel-. 11301 5 
ORGANIC COMPOUNDS/GAS CHROMATOGRAPHY 

Automated Low-Cost G U M S  Protocol for Monitoring Organics 
in Drinking Water. 70536 

Comparative Evaluation of G U M S  Data Analysis Processing, 
77563 

Development of Analytical Test Procedures for the Measurements 
of Organic Priority Pollutants in Sludge and Sediments, 70522 

Identification and Characterization of Organic Pollutants in 
Ambient Air. 73562 

ORGANIC COMPOUNDS/HEALTH HAZARDS 
Preparation and Fifteen Status Assessment Reports, 71014 

ORGANIC COMPOUNDS/MASS SPECTROSCOPY 
Automated Low-Cost GC/MS Protocol for Monitoring Organics 

in Drinking Water. 70536 
Comparative Evaluation of CiC/MS Uata Analysis Processing. 
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~ e v e l o ~ m e n t  of Analytical Test Procedures for the Measurements 

of Organic Priority Pollutants in Sludge and Sediments, 70522 
Identification and Characterization of Organic Pollutants in 

Ambient Air. 73562 
ORGANIC COMPOUNDS/MEASURING METHODS 

Analytical Development Studies, 106256 
ORGANIC COMPOUNDS/METABOLISM 

Identification of Residue-Forming Hazardous Organic Chemicals 
in Fish from US Waters, 76500 

In Vitro Metabolism of Xenobiotics by Selected Marine Species, 
34453 

ORGANIC COMPOUNDS/MONITORING 
Analytical Instrument Development for Organic Environmental 

Contaminants. 106351 
Synchronous Fluorescence/Matrix Isolation Method for Trace 

Organic Analysis. 106232 
ORGANIC COMPOUNDS/MUTAGEN SCREENING 

Mammalian Chemical Mutagenesis. 106426 
Portable Miniature Collection System for Exposure Assessment 

Within the Microenvironment for Carcinogens and 
Precarcinogens. 72564 

ORGANIC COMPOUNDS/MUTAGENESIS 
In Vitro Assessment of Mutagenic/Carci~loga~ic Potential of 

Mixtures of Organic Substances in Renovated Wastewater. - 
72049 

ORGANIC COMPOUNDS/OXIDATION 
Assessment of Environmental Control Technology for Coal 

Conversion Wastewater Systems. 100063 
ORGANIC COMPOUNDS/PHOTOACOUSTIC 

SPECTROSCOPY 
Effect of Collisional Lifetime in bptoacoustic Detection of 

Pollutant Gases, 72576 
ORGANIC COMPOUNDS/QUALITAT!\'C CHEMICAL 

ANALYSIS 
Ab Initio Identification of Organic Compouvds in Water. 75015 
Develop Master Analytical Scheme for Trace Organics in Water. 

75014 
Develop Master Analytical Scheme for Trace Organics in Water, 

75016 
Separation of Polar Compounds by Liquid Chromatography, 

75012 
ORGANIC COMPOUNDS/QUANTITATIVE CHEMICAL 

ANALYSIS 
Ab Initio Identification of Organic Compounds in Watcr. 75015 
Analysis of Organics on Sediments. 7502 1 
Develop Master Analytical Scheme for Trace Organics in Water. 

75014 
Develop Master Analytical Scheme for Trace Organics in Water. 

75016 
G U M S  of Organics in Drinking Water Concentrates and 

Advanced Waste Treatment Concentrates. 72051 
Investigate Feasibility of LC/MS for Identification of Non- 

Volatile Pollutants, 75038 
Separation of Polar Compounds by Liquid Chromatography. 

-,=A, 3 
I J U I L  

Standard Reference Materials (SRMs) for Toxic Organics in Air. 
72579 

ORGANIC COMPOUNDS/REMOVAL 
,I s and Predicting Organic Contaminant Remgval by Clay Miner I 

Waste Materials, 71 503 
Removal of Organics Using Oxidants. 71 533 

ORGANIC COMPOUNDS/SEPARATION PROCESSES 
Comprehensive Assessment of Organics in Drinking Water. 75028 

ORGANIC COMPOUNDS/SOLVENT EXTRACTION 
Extraction/Separation Techniques and Sampler Evaluation. 7501 1 

ORGANIC COMPOUNDS/TOXI,CITY 
Bioaccumulation Kinetics of Mar~ne  Invertebrates. 7701 1 

Corrosion and Chemical Stability of Materials in Service 
Environs, 11009 

Determine the Toxic Effects of Selected Organic Pollutants on 
Western Aquatic Species. 7601 5 

Development of Toxicity Tests with the Early Life Stages of  Fish, 
76527 

Effects of Selected Organic Contaminants in Drinking Water on 
the Functions of the Reproductive. Nervous and Immune 
Systems, 72050 

Effects of Suspended Fine Particles (Red Clay) on the Availability 
and Toxicity of Metals and Synthetic Organic Chemicals to 
Fathead Minnows, 76522 

Inhalation Toxicity of Organometals, 106306 
Removal of Toxic Substances by Physical-Chemical Processes, 

7 1529 
ORGANIC FLUORINE COMPOUNDS 

See also FL UORINA TED ALIPHA TIC H YDROCA RBOh'S 
ORGANIC FLUORINE COMPOUNDS/BIOLOGICAL 

EFFECTS 
Orcsnic Fluoride Toxicolonv. 106722 

ORG\NIC FLUORINE CO%POUNDS/CARCINOGENES~S 
Mechanisms of Carcinogenesis in Cell Cultures, 35018 

ORGANIC FLUORINE COMPOUNDS/ENVIRONMENTAL 
IMPACTS 
Atmosoheric Halocarbons. 73576 

ORGAN'IC FLUORINE COMPOUNDS/TRACER 
TECHNIQUES 
Atmospheric Transport and Dispersion of Pollutants and Related 

~ e t e o r o l o ~ i c a l  ~ i u d i e s ,  13006 
ORGANIC HALOGEN COMPOUNDS 

See olso HALOGENATED ALIPHATIC HYDROCARBONS 
HALOGENATED AROMATIC HYDROCARBOA'S 
ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 

ORGANIC HALOGEN COMPOUNDS/BIOCHEMICAL 
REACTION KINETICS 
Pharmacokinetic Modeling and Methodology Development, 

IAOCA < .-<. 
ORGANIC HALOGEN COMPOUNDS/BIOLOGICAL 

E F F E C T S  
Pollutant Responses in Marine Animals, 130012 

ORGANIC HALOGEN COMPOUNDS/ECOLOGICAL 
CONCENTRATION 
Measurement of Tropospheric and Stratospheric Trace Gases by 

Gas chromatography: 73528 
ORGANIC HALOGEN COMPOUNDS/RADIOSENSITIVITY 

EFFECTS 
Transfer Mechanisms in Irradiated Biological Systems, 35130 

ORGANIC HALOGEN COMPOUNDS/TOXICITY 
Effects of Halogenated Aromatic Hydrocarbons on the 

Metabolism of Foreign Organic Compounds. 72005 
ORGANIC MERCURY COMPOUNDS 

Scr olso METHYLMERCUR Y 
ORGANIC MERCURY COMPOUNDS/METABOLISM 

Effects of Mercurial Poisons on Na+.K+-ATPase. 34827 
ORGANIC NITROGEN COMPOUNDS 

See olso ACRIDI.YES 
ACR YLAMIDE 
AMI.\'ES 
BILIR UBIA7 
BIL I VER DIN 
B UDR 

IVITROSO CO.MPOU,\'DS 
.\'UCL EIC ACIDS 
R'UCLEOTIDES 
P.4 'V 
PEROXID.4SES 
PROTEI,\S 
PURIIVES 

Biosynthesis of N-Nitroso Compounds from Trace L c \ d  
Precursors. 74576 
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ORGANIC NITROGEN COMPOUNDS/CHEMICAL 
ANALYSIS ~..  ~ 

Chemical Characterization of Organic Materials Related to Coal 
Conversion, 106438 

ORGANIC NITROGEN COMPOUNDS/ENVIRONMENTAL 
TRANSPORT 
Biosynthesis of N-Nitroso Compounds from Trace Level 

Precursors. 74576 
ORGANIC NITROGEN COMPOUNDS/HEALTH HAZARDS 

Determination of Mutagenic Carbolines Formed on Pyrolysis of 
Fossil Fuels and a Study of Their Biological Effects, 106368 

ORGANIC NITROGEN COMPOUNDS/MUTAGENESIS 
Coal Liquefaction: Comparative Mutagenesis, 106425 

ORGANIC NITROGEN COMPOUNDS/TOXICITY 
Brain Tumors and Congenital Malformations. 36504 

ORGANIC OXYGEN COMPOUNDS 
See also ALDEHYDES 

A AIISOL E 
CAFFEINE 
DIOXIN 
EPOXIDES 
ESTERS 
KETONES 
LIPIDS 
MORPHOLI:\'ES 
STER OIDS 

ORGANIC OXYGEN COMPOUNDS/BIODEGRADATION 
Biodegradation of Chlorinated Dibenzofurans and 

Dibenzodioxins, 77545 
ORGANIC OXYGEN COMPOUNDS/CHEMICAL 

PKEPAKATION 
Synthesis, Photochemistry and Thermochemistry of Arene 

Oxides, 35019 
ORGANIC OXYGEN COMPOUNDS/PHOTOCHEMISTRY 

Synthesis. Photochemistry and Thermochemistry of Arene 
Oxides, 35019 

ORGANIC PHOSPHORUS COMPOUNDS 
See also PHOSPHOLIPIDS 

TBP 
ORGANIC PHOSPHORUS COMPOUNDS/TOXICITY 

Plan and Conduct Field Studies to Identify and Quantify the 
Environmental Level of Specified Toxic Substances: Aryl 
Phosphates, 74560 

ORGANIC SULFUR COMPOUNDS 
See also S UL FO:jlA TES 

THIOCYANA TES 
THIOLS 

ORGANIC SULFUR COMPOUNDS/BIOLOGICAL EFFECTS 
Methods Calibration Studies for Final Evaluation of Screening 

Methods Needed by OTS. 76506 
ORGANIC SULFUR COMPOUNDS/CHEMICAL ANALYSIS 

Chemical Characterization of Organic Materials Related to Coal 
Conversion . 106438 

ORGANIC SULFUR COMPOUNDS/GENETIC EFFECTS 
Quantitative Genetic Study of Environmental Mutagens. 34601 

ORGANIC SULFUR COMPOUNDS/MUTAGEN SCREENING 
Identification of Sulfur Heterocycles in Coal Liquids and Shale 

Oil. 106237 
ORGANICSULFUR COMPOUNDS/MUTAGENESIS 

Identification of Sulfur Heterocycles in  Coal Liquids and Shale 
Oil. 106237 

ORGANIC WASTES/PHOTOCHEMICAL REACTIONS 
Photocatalytic Oxidation of Organic Pollutants. 56008 

ORGANOMETALLIC COMPOUNDS 
See also ORGANIC MERCURY COMPOUNDS 

ORGANOMETP-LLIC COMPOUNDS/AIR POLLUTION 
ABATEMENT 
Improved Tritium Getters. 119068 

ORGANOMETALLIC COMPOUNDS/CHEMICAL 
REACTION KINETICS 
Research in Chemical Kinetics. 119055 

ORGANOMETALLIC COMPOUNDS/METABOLISM 
Metabolism and Toxicity of Organometallic Agents, 34807 

ORGANOMETALLIC COMPOUNDS/MONlTORING 
Portable XRF Survey Meter and Personal Sample Reader for 

Elemental Dosimetry of Industrial Atmospheres. 106572 
ORGDP 

(0;k Ridge GN.F~,OII.F D#IS~OII Plui~r.) 
ORGDP/PLANTS 

99-Tc in the Environment. 10628 1 
ORGDP/SOILS 

99-Tc in the Environment. 106281 
ORSL 

(Oak Rirlge .\iirio~rol Luhororory.) 
ORNL/AEKOSOL MONITORlNG 

Atmospheric Effects of Coa, Co~~version Facilities. 106044 
ORNL/RADIOACTIVITY 

Physical and Chemical Ch~lracterization of Plutonium in Existing 
Contaminated Soils and Sediments. 106433 

OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 

OVERBURDEN/CHEMICAL COMPOSITION 
Characterization of Properties of Strip Mine Spoils as Related to 

Remote Sensing Measurements, 46 
Hydrology and Water Quality of Watersheds Subjected to Surface 

Mining, 95 
Subsurface Water Quality Model for Western Surface Mine Sites. 

56034 
OVERBURDEN/CHEMICAL PROPERTIES 

Chemical and Mineralogical Characterization of Llgnite 
Overburden, 122 

Mine Spoil Potentials for Plant Growth and Water Quality, 135 
Physical and Chemical Criteria for Assessing Plant Growth 

Potential of Mine Land Overburden, 3 1 
OVERBURDEN/PHYSICAL PROPERTIES 

Chemical and Mineralogical Characterization of Lignite - - 
Overburden, I22 

Mine S ~ o i l  Potentials for Plant Growth and Water Quality. 135 
~ h ~ s i c a l  and Chemical Criteria for Assessing Plant ~ r o w i h  

Potential of Mine Land Overburden, 31 
OVERBURDEN/REVEGETATION 

Mine Spoil Potentials for Plant Growth and Water Quality, 135 
Physical and Chemical Criteria for Assessing Plant Growth 

Potential of Mine Land Ovcrburdcn, 31 
OVERBURDEN/SALINITY 

Salt Translocation in Saline-Sodic Mine Spoils, 47 
OVERBURDEN/SOIL CHEMISTRY 

Reclamation of Surface Mined Lands, 29 
OVERBURDEN/SOII.. MECHANICS 

Characteristics of Mine Land Overburden Due to Short Term 
Weathering. 30 

OVERBURDEN/TOXICITY 
Corehole Spacing Models Defining Potential Toxic Rock Bodies 

in Coal, 71054 
OVERBURDEN/WEATHERING 

Characteristics of Mine Land Overburden Due to Short Term 
Weathering, 30 

Im~roving Estimates of Sodium Hazard of Coal Surface-Mined 
0verb&den, 17 

OXIDASES 
See also CYTOCHROME OXIDASE 

OXIDASES/BIOCHEMICAL REACTION KINETICS 
Metabolism of Polyaromatic Hydrocarbons by Mixed Function 

Oxidases in Marine Organisms, 77559 
OXIDASES/ENZYME ACTIVITY 

Metabolism, Induction, and Toxicity of PCBs, 34822 
OXIDES/CHEMICAL RADIATION EFFEmS 

Production of Oncogenic Purine N Oxides by Ionizing Radiation, 
1TnA5 "-- .- 

OXIDIZERS/BIOLOGICAL EFFECTS 
Studies of Oxidant-Induced Pulmonary Lesions. 34806 

OXIDIZERS/TOXICITY 
Studies of Oxidant-Induced Pulmonary Lesions, 34806 

OXIRANS 
See EPOXIDES 

OXYGEN/AIR POLLUTION CONTROL 
Field Testing: Application of Improved Combustion Technology 

to Power Generation Combustion Systems, 73008 
OXYGEN/ATOM-MOLECULE COLLISIONS 

Crossed Molecular Beams. 119034 
OXYGEN/BIOCHEMICAL REACTION KINETICS 

Unsaturated Polyolefins and Hydrocarbon Carcinogenesis. 35010 
OXYGEN/BIOLOGICAL EFFECTS 

Studies of Oxidant-Induced Pulmonary Lesions. 34806 
OXYGEN/CHEMICAL REACTIONS 

Capture of Sulfur Dioxide and Oxygen by Condensation of Water 
in Droplets. Fogs and Aerosols. 106680 

Enzymatic Oxygen Fixation into Aromatic Hydrocarbons. 34603 
OXYGEN/MEMBRANE TRANSPORT 

Red Cell Membrane Toxicology. 106718 
OXYGEN/METABOLISM 

Air Pollutant: Lipid Membrane Interactions. 34616 
OXYGEN/TOXICITY 

Studies of Oxidant-Induced Pulmonary Lesions. 34806 
OXYGEN IVISOTOPE RATIO 

Oxygen Isotope Ratio Studies of Sulfur Dioxide and Sulfates in 
the Environment. 106353 

OXYGEN 18/ISOTOPE RATIO 
Oxygen Isotope Ratio Studies of Sulfur Dioxide ;utd Sulf;ltes in 

the El~vironment. 106353 
OXYGEN I8/RADIOCHEMICAL ANALYSIS 

Chemical Problems. 106612 
OXYGEN EFFECT (RADIOBIOI.OCY) 

See 0XYGE.Y 
OXYGES ISOTOPES/;\lEETISGS 

Internatiollal Meeting on Dc~~dro-Isotopic Research. 106~172 
OXY3lETHYI.ESE 

SLV FOR:M.-II. DEH YDE 
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OYSTERS/BIOLOGICAL INDICATORS 
Mussels and Oysters as Biological Indicators of Radionuclide 

Pollution. 77020 
OYSTERS/PHYSIOLOGY 

Effect of Chlorinated and ~echlnrinateri Spawater on the 
American Oyster, Crassostrase virginica, 77540 

Physiological Effects of Arsenic, Cadmium, and Copper on 

Oil and the Oyster Industry in the Delaware Estuary, 67 
OZONE/AERIAL MONITORING 

Develop Airborne NADIR Laser for Molecular Pollutants in 
Troposphere, 74530 

OZONE/AEROSOL MONITORING 
Atmospheric Effects of Coal Conversion Facilities, 106044 

OZONE/AIR POLLUTION ABATEMENT 
Diesel Exhaust Chamber Studies: Incremental Funding, 72566 

OZONE/AIR POLLUTION MONITORS 
Ambient Air Monitoring Reference and Equivalent Methods 

Programs, 72503 
Personal Exposure Monitors, 74583 

OZONE/ATMOSPHERIC CHEMISTRY 
Analysis of the Relationships Between Haze, Ozone, Sulfate, and 

Transport-Host, 72521 
Cooperative Micrometeorological Experiments of Pollutant 

Fluxes Over Natural Surfaces, 73540 
Criteria Pollutant Studies, 72512 
Incremental Funding: Reactions of SO2 with 02 ,  03, and NO2 in 

Catalytic Solutions, 72570 
NE Regional Oxidant Study: Field Support, 73521 
Numerical Investigation on the Role of Various Halocarbon 

Reactants on Ozone, 73577 
Rural Oxidant Studies and the Role of NOx in Rural Oxidant 

Formation, 72539 
OZONE/BIOLOGICAL EFFECTS 

Air Pollutants Interaction with Chronic Respiratory Disease, 
34967 

~etermine Dose-Response Kinetics for Effects of Atmospheric 
Emissions from Coal-Fired Power Plants on Soybeans and 
Other Crop and Forest Species of Economic Importance in the 
Southeastern United States (Task 2), 150002 

Field and Filtered/Unfiltered Exposure Chamber Studies of 
Effects of Coal-Fired Power Plant Emissions on Crop and 
Forest Species of Economic Importance in the Southeastern 
United States (Task I), 150001 

Pulmonary Effects of Environmental Oxidant Pollutants, 34901 
Response of Plants to Air Pollution, 76000 
Studies of Oxidant-Induced Pulmonary Lesions, 34806 

OZONE/BIOLOGICAL PATHWAYS 
Oxidative and Free Radical Mechanisms Underlying the Actions 

of Pollutants, 106068 
OZONE/CARCINOGENESIS 

Ozone Chemistry and Chemical Carcinogenesis, 34691 
OZONE/CHEMICAI. PROPERTIES 

Research on Ozone Contacting Devices, 71530 
OZONE/CHEMICAL REACTIONS 

Ozone Chemistry and Chemical Carcinogenesis, 34691 
OZONE/CHEMILUMINESCENCE 

Determination of Natural Pollutant Flux and Dry Deposition 
Rates. 72540 

OZONE/DAILY VARIATIONS 
Northeast Regional Oxidant Study: Vertical Profiles of Oxidants, 

73524 
OZONE/DIFFUSION 

Global Transport Processes and Interact ions with Trace 
Constituents, 106530 

OZONE/ECOLOGICAL CONCENTRATION 
Balance of the Tropospheric Ozone and Its Relation to 

Stratospheric Intrusions Indicated by Cosmogenic 
Radionuclides, 106531 

Benefit-Cost Analysis for Regulation of Damage to the Ozone 
Shield. 79007 - . . . - . - . . - - 

Integrated Assessment of Stratospheric Ozone Protect~on. 79005 
Monitoring Guidelines for H2S and Non-Condensible Hazardous 

Gases, 72503 
National Forest Ozone Study, 72500 
NE Regional Oxidant Study: Aircraft Measurements. 73522 

OZONE/ENVIRONMENTAL EFFECTS - - 

Air ~ b ~ ~ u t i o n  Interactions on Creep Plants, 128 
OZONE/ENVIRONMENTAL IMPACTS 

Impact of Stratospheric Ozone Depletion upon Tropospheric 
Ultraviolet, Photochemistry and Smog, 79004 

Plant Systems Research to Strengthen Scientific Basis for Air 
Quality Control Strategies and Establishing Secondary Air 
Quality Standards, 76004 

State-of-the-Art for Biocides in  Cooling Systems, 150059 
OZONE/ENVIRONMENTAL TRANSPORT 

Atmospheric Transport and Transformation from Coal-Fired 
Plants, 73555 

Atmospheric Boundary Layer Studies, 106454 
National Forest Ozone Studv. 72500 
Sources of 0zoneand ~ulfa(es In the Northeastern U S , 106683 

OZONE/GAS CHROMATOGRAPHY 
Determination of Natural Pollutant Flux and Dry Deposition 

Rate< 72540 

Atmospher~c Halocarbons, 73576 
Atmosoheric Processes Affecting Airborne Organic Toxic 

~ubslances, 73598 
- - 

Brush Fire Project, 130018 
Measurement of Halogenated Pollutants and Other Trace Gases in 

the Troposphere by Long-Path In-Situ Infrared Absorption 
Sprc~~'oscopy, 72538 

Rad~oactivity in Stratospheric Air, 106661 
OZONE/MUTAGENESIS 

Coal 1.iqtlefaction: Comparative Mutagenesis, 106425 
OZONE/PHOTOCHEMICAL REACTIONS 

Photochemical and Thermal Reactions of Combustion-Related 
Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

Photochemistry of Materials in the Stratosphere, 119044 
OZONE/QUANTITATIVE CHEMICAL ANALYSIS 

Chemical Amplifiers as Odd Hydrogen Radical Detectors, 72541 
OZONE/REVIEWS 

State of Knowledge Report on Stratospheric Ozone, 79006 
OZONE/SPATIAL DISTRIBUTION 

Air Pollution Monitoring by Long Path Lasers, 72556 
OZONE/THERMODYNAMIC PROPERTIES 

Photochemical and Thermal Reactions of Combustion-Related 
Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

OZONE/TOXICITY 
Air Pollution Effects on Food Quality, 106547 
Alterations in Membranes, Lipids, I06094 
Direct Exposure of Monolayers of Mammalian Cells to Airborne 

Pollutants in a Unique Culture System, 20002 
Environmental Effects on the Response of Plants to Selected Air 

Pollutants, 55 
Investigation of the Ecological Effects of Residual Ozone to 

Selected Estuarine Species, 77508 
Studies of Oxidant-Induced Pulmonary Lesions, 34806 

OZONE/VOLTAMETRY 
Development and Application of an Ozone Voltammetric 

Membrane Electrode, 70523 
OZONE LAYER/PHOTOCHEMISTRY 

Photochemistry of Materials in the Stratosphere. 119044 

PACIFIC OCEAN 
See also BERlNG SEA 

GULF OFALASKA 
PACIFIC O C E A N ~ A I R  POLLUTION 

Sea-Air Transport, 13001 1 
PACIFIC OCEAN/AQUATIC ECOSYSTEMS 

Mechanisms of Transfer of Energy and Biomass in Marine Coastal 
Ecosystems of the Pacific Northwest. 106037 

PACIFIC OCEAN/GEOCHEMICAL SURVEYS 
Chemical and Geochemical Studies off the Coast of Washineton. 

106596 
- 

Geochemical Ocean Section Study. Atlantic--Pacific--Indian 
Oceans Program: Operations Group. 13005 1 

Geochemical Ocean Sections Study: India11 Ocean Carbonate 
Chemistry, 130052 

PACIFIC OCEAN/MINERAL CYCLING 
Calcium Carbonate and Organic Carbon i l l  the Oceans. 130006 

PACIFIC OCEAN/RADIOACTIVITY 
Coral Growth Rings and the Temporal History of Nuclear 14C 

and 90Sr/Sr in the Surface Ocean. 106162 
PACIFIC OCEAN/RADIONUCLIDE MIGRATION 

Chemical arid Geochemical Studies off the Coast of Washington. 
106596 

PACIF~COCEAN/RESEARCH PROGRAMS 
West Coastal Zone Coordination. 106487 

PACIFIC OCEAN/SURFACE WATERS 
Investigation ofthe Surface Water pCO2 it1 the Equatorial Pacific 

Ocean. 106163 
PACIFIC OCEAN/UPWELLING 

Bomb Rudiocurbo~i Sectio~is Along the Ha\v;~ii--T;~hiti Shuttle 
Track. 106190 
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PACIFIC OCEAN/WATER CHEMISTRY 
Chemistry of Oceans Solutions, 106460 

PADUCAH PLANT/PLANTS 
99-Tc in the Environment, 106281 

PADUCAH PLANT/SOILS 
99-Tc in the Environment, 106281 

PAN 
(Pyridineazoliydroxyr~apkrltolerre.) 

PAN/ECOLOGICAL CONCENTRATION 
PAN Concentration in Ambient Air in New Jersey, 72537 

PAN/MONITORING 
Measurement of Halogenated Pollutants and Other Trace Gases in 

the Troposphere by Long-Path In-Situ Infrared Absorption 
Spectroscopy. 72538 

PAPER INDUSTRY/ENVIRONMENTAL EFFECTS 
Measurements of Volatile Chemical Emissions from Waste Water 

Basins. 7 1002 
PARAHO PROCESS/ENVIRONIMENTAL IMPACTS 

Environmental Characterization of Shale Oil Processing, 71048 
PARATHION/TOXICITY 

Characterization of Unique Properties of Marine Sediments and 
Their Impact on the Fate of Toxic Organics, 77538 

Toxic Substances Evaluative Models. 75037 
PARATHORMONE/METABOLISM 

Dynamics of Bone Mineralization, 106062 
PARTIIENOGENESIS 

See R EPRODUCTI0,V 
PARTICLE SIZE/htEASURING INSTRUMENTS 

Development of Remote Particle Size Method for Smoke Stack 
Emissions. 73584 

PARTICLE SIZE/QUANTITATIVE CHEMICAL ANALYSIS 
Characterization of Effluents from Caol-Fired Utility Boilers for 

EPA--Assessment of Gaseous Emissions from Different Boilers 
Task. 150015 

PARTICLE SIZE/SAMPLING 
Ambient Particulate Sampling System, 72595 

PARTICLE SIZE CLASSIRERS/DESIGN 
Development of an Aerosol Size Classifier. 106554 
In-Stack Diffusion Classifier for Aerosol Mass Distribution, 72559 
In-Stack Particle Sizing Device Compatible with Samples 

Preparation Requirements of the Wavelength Dispersive X-Ray 
Fluorescence. 72560 - - . . . . . - - - . . . 

Instruments and Techniques for Dynamic Particle Size 
Measurements of Coal Dust, 5 1009 

PARTICLE SIZE CLASSIFIERS/FABRICATION 
In-Stack Diffusion Classifier for Aerosol Mass Distribution, 72559 

PARTICLE SIZE CLASSIFIERS/TESTLNG 
Development of an Aerosol Size Classifier. 106554 
In-Stack Diffusion Classifier for Aerosol Mass Distribution, 72559 

PARTICLES/BIOCHE>lICAL REACTION KINETICS 
Factors Influencing Deposition of Inhaled Particles. 34619 

PARTICLES/CARCINOGENESlS 
Comparative Oncogenicity Test of Diesel Soot and Other 

Environmental Materials, 72041 
PARTICLES/CHEMICAL ANALYSIS 

Analysis and Characterization of Organic Carbon Compounds in 
Atmospheric Particulate Matter. 73602 

Analyze Samples for Asbestos. 72584 
PARTICLES/CHEMICAL COMPOSITION 

Determine the Effect of Temperature and Oxidizing Conditions 
on Metals and Particulates When Sludge is Thermally 
Destroved. 71 522 

Surface Analyses and Reactions of Particulate Pollutants. 11003 
PARTICLES/CHEMICAL PROPERTIES 

Task Order to Support Stationary Source Particulate Emissions 
Characterization. 73590 

PARTICLES/DEPOSITION 
Non-Nuclear Pollutants on the Earth's Surface. 106676 

PARTICLES/ECOLOGICAL CONCENTRATION 
Four Corners Ambient Air Monitoring Network. 7451 1 

PARTICLES/ELECTRIC CONDUCTIVITY 
Equity Issues in Radioactive Waste Management. 130048 

PARTICLES/ELECTRONIC STRUCTURE 
Liquid and Sub-Micron Physics. 106234 

PARTICLES/ENVIRONMENTAL TRANSPORT 
Atmospheric Diffusion in Complex Terrain. 106251 
Mesoscale Studies of Flow Regimes and Fluxes of Particulate 

Matter in Coastal Waters. 106602 
Plume Transport and Diffusion. 106272 

PARTICLES/FILTRATION 
Filtration Technology. 150082 

PARTICLES/LIQUID COLUMN CHROMATOGRAPHY 
Studies on Droplet Electrification in Relation to Liquid 

Chromatographic Detection. 73539 
PARTICLES/MASS SPECTROSCOPY 

Environmental Pollutant Characterization by Direct-Inlet Mass 
Spectrometry. 106231 

PARTICLES/MECHANICAL PROPERTIES 
Equity Issues in Radioactive Waste Management. 130048 

PARTICLES/MONITORING 
Aerosol Characterization of Ambient Particulate Samplers Used in 

Environmental Monitoring Studies, 72507 
Continuous Monitoring of Particulate Sulfur Compounds by 

Flame. 72557 
PARTICLES/PH Y SICAL PROPERTIES 

Task Order to Support Stationary Source Particulate Emissions 
Characterization, 73590 

PARTICLES/QUANTITATIVE CHEMICAL ANALYSIS 
Identification and Measurement of Inorganic Compound 

Emissions, 73587 
Matrix Evaluation and Control Analysis of Fuel and Fuel 

Additives, 72587 
PAR'T'ICLES/STRUCTURAL: CHEMICAL ANALYSIS 

Identification of Compounds In Particulate Pollutants by X-Ray. 
73586 

PARTICLES/TECHNOLOGY ASSESSMENT 
Particulate Technology, 150007 

PARTICLES/X-RAY DIFFRACTION 
Identification of Compounds in Particulate Pollutants by X-Ray, 

73586 

Microbiological Air Quality: Ames Southwestern Disposal. 
106755 

PATHOLOGICAL CHANGES/BIOCHEMICAL REACTION 
KINETICS 
Pathological Mechanisms, 20007 

PAVEMENTS/BUILDING MATERIALS 
Design of Open Friction Courses with Sulfur Extended Asphalt, 

63036 
Materials and Techniques for Improving the Engineering 

Pro~erties of Sulfur. 63037 
~ o f t e n ' i n ~  or Rejuvenating Agents for Recycled Bituminous 

Binders. 63041 
PAVEMENTS/CONSTRUCTION 

Recycled P.ubber in Roads, 63033 
PAVEMENTS/DEFORMATION 

Potential Use of Deflection Measurements to Assist in Designing 
Recycled Asphalt Pavements, 63042 

PAVEMENTS/ENVIRONMENTAL EFFECTS 
Environmental and Safety Aspects of the Use of Sulfur in 

Highway Pavements. 63040 
PAVEMENTS/MAINTENANCE 

Recycled Rubber in Roads, 63033 
PAVEMENTS/RECYCLING 

Bituminous Concrete Pavement Recycling: Placement and 
Evaluation of Experimental Pavements. 63034 

Data Bank for Recycled Bituminous Concrete Pavement, 63035 
Test for Efficiency of Mixing Recycled Asphalt Pavements. 63039 

PAVEMENTS/SAFETY 
Environmental and Safety Aspects of the Use of Sulfur in 

Highway Pavements. 63040 
Simulation of pavement--vehicle interactions. 63044 

PAVEMENTS/SERVICE LIFE 
Simulation of pavement--vehicle interactions. 63044 

PAVEMENTS/TEXTURE - -  ~ 

Pavement Surface Texture: Significance and Measurement. 63043 
PAVEMENTWWEAR 

Simulation of pavement--vehicle interactions, 63044 
PBF REACTOR/REACTOR OPERATION 

PBF Experimental Engineering. 160003 
PENNSYLVASIA/AIR OUALITY 

Criteria Pollutant studies. 72512 
Regional Scale Haziness: Origin. Spatial-Temporal Distributions. 

Properties and Effects on Atmospheric Radiation. 73501 
PENNSYLVANIA/BASELINE ECOLOGY 

Zoogeography and Ecdlogy of Fishes in Pennsylvania. 106 
PENNSY.LVANIA/GEOGRAPHY 

Computer-Plotted Map of Land Use and Land Cover. Three Mile 
Islitid and Vicinity..53047 

2,CPENTANEDIONE 
Sc,c~ ACE TYL.4 C E  TOXE 

PEPTIDE HYDROLASES/BIOCHE,\lISTRY 
Protei~i Chemistry. 1061 14 

PEPTIDE HYDROLASES/BIOLOGICAL PATHWAYS 
Protein Chemistry. 1061 14 

PEPTIDES - - - . . - - - 
Scc, ulso POL YPEPTIDES 

PEPTIDES/CHEMICAL PROPERTIES 
Study of Metal-Billding Peptides. 34658 

PERFUSED TISSUES/OPTIhlIZATION 
Pathological Mechanisms. 20007 

PERINATAL. IRRADIATIOlrj/BIOL.OGICAL. INDICATORS 
Pret1at;tl Effect of Polluto~~ts. 106302 

PER,\1AFROST/ENVIRON,\IEF\'TAL. EFFECTS 
Subhea Perm:~frost Hazards: Beaufort Se;l. 54014 
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PERMAFROST/SOIL CHEMISTRY 
Oil Spills on Permafrost Underlain Tundra 

. PERMAFROSTflHAWING 
Oil Spills on Permafrost Underlain Tundra 

PEROXIDASES/CATALYTIC EFFECT'S 
Enzyme-Mediated Generation of Halogena 

PEROXIDES 
See also HYDROGEN PEROXIDE 

PEROXIDES/BIOLOGICAL EFFECTS 
Environmental Insults to DNA. 106127 

slop'es, 76028 

Slopes, 76028 

~ted Pollutants, 

PEROXY RADICALS~ATMOSPHERIC CHEMISTRY 
Role of Organic Peroxynitrates in Photochemical Smog, 72571 

PERSONNEI. . - - - - . . - - 
See also MINERS 

PERSONNEL/CONTAMINATION 
Thorium-230 in Uranium Mill Workers, 160167 

PERSONNEL/DOSEMETERS 
Neutron ~ o s i m e t r ~  at Nuclear Sites. 160080 

PERSONNEL/HEALTH HAZARDS 
Assessment of the Effects of the Zero Gravity Environment on 

the Health and Safety of Spaceworkers, 119003 
PERSONNEL/MEDICAL SURVEILLANCE , 

Energy Industrial Medical Protocol, 33028 
Mortality. Morbidity and IH Study of Oil Shale Workers, 33001 
Quantitative Microscopy. 106090 

PERSONNEL/MORTALITY 
Mortality, Morbidity and 1H Study of Oil Shale Workers, 33001 
Mortality Study of Workers Exposed to Small Fibrous Glass, 

33006 
PERSONNEL/OCCUPATIONAL SAFETY 

Toxic Material Advisory Program, 100033 . 
PERSONNEL/RADIATION DOSES 
' Radiation Exposure of Transportation Worker Handling Large 

Numbers of Radioactive Material Packages, 160131 
PERSONNEL/RESPIRATORY SYSTEM DISEASES 

Industrial Hygiene Study of Insulation Material Workers. 33003 
PERSONNEL/SAFETY 

Development of a Personal C02 Detector and a CH4 Detector, 
51025 

PERSONNEL DOSIMETRY 
Provide NRC Support for Development of a Data Base for the 

Impending NRC Regulation Change in Connection with 
Testine of Neutron Personnel Dosimetrv Performance. 11024 

PERSONGEL DOSIMETRY/MANUALS 
Technical Guidelines/Personnel Dosimetry Calibration, 10002 I 

PERYLENE/MUTAGENESIS 
Photochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach. 106297 

PERYLENE/PHOTOCHEMICAL REACTIONS 
Photochemical aria Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach. 106297 

PERYLENE/THERMODYNAMIC PROPERTIES 
Photochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach. ,106297 

PESTICIDES 
See also HERBICIDES 

- INSECTICIDES 
PESTICIDES/B~OASSAY - 

Development of Chronic/Life Cycle Bioassays Methods, 77004 
PESTICIDES/BIODEGRADATlON 

Determine the Pesticide-Microbial Interactions in the Estuarine 
Environment. 77544 a I 

Microbial Conversion of Deleterious Molecules: Kinetic Models 
for Aquatic Environments. 75041 

Microbial Degradation of Hydrocarbons in Experimental ' 
Microbial Ecosystems. 7751 5 

PESTICIDES/BIOLOGICAL EFFECTS 
Development ofchronomid Embryo: First Instar Test Procedure. 

765 18 
Development of chronicj~ife  Cycle Bioassays Methods. 77004 
Ecological-Biological Effects and Interactions of Pesticides in a , 

Soil-Plant-Water,Microcosm. 76007 
Toxicants and Avian Cell Growth and Metabolism. 34600 

PESTICIDES!CARCINOGENESlS 
Assessment of Environmental Risk Factors in Cancer. 34962 
Molecular Events in Chemical Carcinogenesis. 35072 

PESTICIDES/CHEMICAL ANALYSIS 
Evaluation of Proposed Test Procedures for Organic Pollutants in 

Wastewater. 7051 2 
Method Validation Study for Priority Pollutants. 70520 

PESTICIDES/ECOLOGICAL CONCENTRATION 
Analytical Support for Field Studies of Watershed and Basin Scale 

Models. 75031 " . 1 ., O 
Identification of Residue-Forming Hazardous Organic Chemicals 

in Fish from US Waters. 76500 

PESTICIDES/ENVIRONMENTAL IMPACTS 
Comparatives Ecological Effects of Selected Candidate Substitute 

Pesticide Chemicals Using a Suitable Terrestrial Microcosm, 
76008 

PESTICIDES/ENVIRONMENTAL TRANSPORT 
Comparatives Ecological Effects of Selected Candidate Subititute 

Pesticide Chemicals Using a Suitable Terrestrial Microcosm, 
76008 

Develop and Validate a-Terrestrial Microcosm Ecosystem for, 
Studies of Ecosystem Routes, Rate and Movement of Substitute 
Chemicals, 76006 

Evaluation of Probabilistic Techniques for Modeling pesticide' 
Transport and Fate, 75005 

Review of Literature on Measurements and Effects of Toxic 
Elements on Biological Systems , 74573 

PESTICIDES/GAS CHROMATOGRAPHY 
Determination of Pesticides on PCBs in Municipal Sludges, 70514 

PESTICIDES/MASS SPECTROSCOPY 
Determination of Pesticides on PCBs in Municipal Sludges, 70514 

PESTICIDES/MONITORING 
Development of Analytical Test Procedures for Organic . 

Pollutants on Wastewaters, 70513 
Recovery Studies of Pesticides for Surface and Drinking Waters, 

70500 
~tudieson Droplet Electrification in kelation to Liquid 

Chromatographic Detection, 73539 
PESTICIDES/MUTAGEN SCREENING, 

Mutagenicity of Environmental Chemicals to Human Cells, 34954 
PESTICIDES/MUTAGENESIS 

Mutagenicity of Environmental Chemicals to Human Cells, 34954 
PESTICIDES/OUANTITY RATIO 

Evaluation of ~robabilistic Techniques for Modeling Pesticide 
Transoort and Fate. 75005 

Assessment of Environmental Risk ~ a c t o r s  in Cancer, 34962 
PESTICIDES/TOXICITY 

Acute Static Toxicity Tests (Routine): RPAR, RPAR-~lternite,  
and Others. 77530 

Basic Research on Early Life Stages of Estuarine Fishes, 7j536 
Bioaccumulation Kinetics of Marine Invertebrates, 7701 1 
Develop. Refine and Validate Tests for Assessing Toxicity and 

~ioadcumulation in Marine Environments. 77613 
Develop and Evaluate Aquatic ~oxicolo~ical  Methods to 

Improve Predation Capability and Estimate Acceptable 
Concentrations of Toxic Substances, 76521 

Development of Chronomid Embryo: First Instar Test Procedure, 
765 18 

Development of Toxicity Tests with the Early Life Stages of Fish, 
76527 

Development of a Flowing Water Carcinogen Assay System 
Utilizing Fish and Aquatic Invertebrates, 77526 

Development of Methods and Protocols for Exposure Assessment 
of Toxic Organics in Estuarine Environments, 77537 ;: 

Effects Assessment: Chronic Toxicity (Fish), 77524 
Effects Assessment: Acute Toxicity, 77535 
Life-Cycle Toxicity Testing with the Grass Shrimp. Palaemonetes 

pugio. 77528 
Mysid Bioassays. 77533 ' 

Rapid Assessment Static Toxicity Tests (Developmental EC50 
and LC50 Tests). 77529 

Rapid Tests to Predict Chronic Toxicity to Marine Fish. 77525 
Toxicants and Avian Cell Growth and Metabolism. 34600 
Yolk Deposition in Birds Subjected to Environmental 

Contaminants. 8 
PESTICIDES/WATER CHEMISTRY 

Development of Methods and Protocols for Exposure Assessment 
of Tosic Organics in Estuarine Environments. 77537 

Development of Hazard Assessment Protocols for Evaluating 
Toxic Organics Entering Estuaries. 77539 

PETROCHEbIICAL FEEDSTOCKS 
See CHE.MIC.1L FEEDSTOCKS 

PETROCHEMICAL PLANTS/POLLUTION ABATEMENT 
Management and Support: Industrial Source Selection. 75500 

PETROLEUhl 
See also OIL WELLS 

SH.1LE OIL 
PETROLEUM/BIODEGRADATION 

Co-Oxidation of Petroleum Hydrocarbons by Estuarine 
Microoraatiisms. 13026 = 

Role of Marine Bacteria in Dissolved Petroleum Persistence i n  
Northern Ports. 13028 

PETROLEUM/BIOLOGICAL EFFECTS 
Effects of Oil oti the Growth and Energv Utilization of Juvetiile -. 

Pink Salnion. 13022 
Marine Protclzoa~i Microsomal Activation of Oil Pollutants to 

Mutagelis. 77563 
Petroleum Effects on Neural Systems it1 Marine Orga~iis?is. 

106298 
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PETROLEUM/BIOLOGICAL 1NDICA.TORS 
U.S. National Mussel Watch, 77018 

. 

PETROLEUM/COMBUSTION 
Coal--Oil Mixture for Boiler Ignition, 150056 

PETROLEUM/ENHANCED RECOVERY 
Biodegradation of Compounds Used in the Recovery of 

Secondary Oil, 113014 
Oil Assessment of Environmental Control Technology Aspects of 

EOR Wastewater Cleanup, 100080 
PETROLEUM/ENVIRONMENTAL EFFECTS 

Central Gulf of Mexico Ecological Study of Petroleum 
Production Platforms, 54083 

Effects: Cook Inlet, 54065 
PETROLEUM/ENVIRONMENTAL IMPACTS 

Biodegradation of Compounds Used in the Recovery of 
Secondary Oil, 113018 

Determine Nature and Extent of Impact on Aquatic Ecosystems 
from Oil and Other Natural Resource Development in Arctic 
and Subarctic Environment, 76013 

Oil Pollution Control at Military Installations, 20014 
Receptors in Cook Inlet: Fish, Plankton, and Benthos, 54017 

PETROLEUM/EXPLORATION 
Geological Hazards Assessment for Proposed Lease Areas of Sale 

53: Central and Northern California, 54040 
PETROLEUM/MASS SPECTROSCOPY 

Quantification of Fossil Fuels by Mass Spectrometry, 1 I002 
PETROLEUM/OFFSHORE DRILLING 

Climatology and Oceanographic Analysis of the Georges Bank 
and California Regions of the Outer Continental Shelf, 13017 

PETROLEUM/POLLUTION REGULATIONS 
Assessment of Arctic Offshore Pipelines, 60006 

PETROLEUM/RECOVERY . 
Oil Recapture from Blowing Wells, 53039 

PETROLEUM/RESERVES 
Land Cover Mapping in the National Petroleum Reserve: Alaska 

(NPR-A), 53046 
PETROLEUM/SAMPLE PREPARATION 

Oil Shale and Tar Sand Materials. 106486 

Oil Spill Response Research, North Atlantic Coast (Norfolk, VA 
to Eastport, ME). 77010 

PETROLEUM/SEEPS , ' 

Petroleum Hydrocarbons in the Sediments of the Bermuda 
Platform, i30007 

PETROLEUM/SIMULATION 
Study of the Conversion of Agricultural Wastes to Liquid Fuels, 

112 
PETROLEUM/TOXICITY 

Benthic Recolonization, 54007 
Chemical Studies Directed Towards Ecological Damage 

Assessment of Petroleum Discharges into the Marine 
Environment, 77000 

Detection of Carcinogenicity of Oils in Sea Water: Use of Hybrid 
Fish and Food Chains. 775 19 

Effect of Petroleum-Related Pollutants on Aurella Growth and 
Development, 106000 

Effects Beaufort Sea, 54072 
Effects of Petroleum Hydrocarbons on Marlne Organisms, 100 
Effects of 011 on Marlne Mammals. 54003 
Effects of Oil on Reprod~cti\~e Stages of Marine Macroalgae, 

77003 
Histopathology of Marine Fish, South Texas OCS Monitoring and 

Environmental Studies, I21 
Impact Assessment of Oil Spills on Marine and Estuarial Bird 

Populations, 106273 
Oil and Hazardous Substance Spill Ecological Damage 

Assessment Research Coordination, 77504 
Oil and the Oyster Industry in the Delaware Estuary, 67 
Study of Crude Oil Effects to Development Stages of the 

American Lobster, 54036 
Toxic. Sublethal and Latent Effects of Selected Petroleum 

Hydrocarbons and Barium Sulfate on Marine Organisms, 7752 1 
Yolk Deposition in Birds Subjected to Environmental 

Contaminants, 8 
PETROLEUM/TRANSPORT 

Petroleum Pipeline Leak Detection Study, 71 109 
PETROLEUM/UNDERGROUND STORAGE 

Dynamic Analysis of Earthquake Shaking Deformations for Large 
Caverns in Jointed Rock, 130053 

PETROLEUM/WATER CHEMISTRY 
Biogeochemistry of Petroleum Components at the Sediment-- 

Water Interface. 54094 
PETROLEUM COKE 

Sec PETROLEUIM PRODUCTS 
PETROLEUM DEPOSITS/EXPI.OITATION 

Environmental Guidelines for Onshore Impact of Offshore 
Petroleum Development, 7 1070 

PETROLEUM DEPOSITS/LEASES 
Local Socioeconomic Systems Impacts: B$ring Norton Sale 57, 

54098 
Socioeconomic Impacts on Anchorage: Bering   or ton Sale 57, 

54033 
PETROLEUM DEPOSITS/LEASING 

Commercial Fishing Industries Impacts: Bering Norton Sale 57, 
54102 . 

Local Socioeconomic Impacts: Lower Cook Inlet Sale 60, 54001 
Population, Economy, and Fiscal Forecasts: Lower Cook lnlet 

Sale 60, 54000 
Sociocultural Impacts: Lower Cook lnlet Sale 60, 54097 

PETROLEUM INDUSTRY/ENVIRONMENTAL EFFECTS . 
Marine Pollution Studies, 106569 
Oil and the Oyster Industry in the Delaware Estuary, 67 

PETROLEUM INDUSTRY/ENVIRONMENTAL IMPACTS 
Commercial Fishing Industries Impacts Lower Cook lnlet Sale 60, 

541396 - 
Diving Support, 77531 
Ecological Investigation of Alaska, 1062 17 
Ecological Study of the Terminos Lagoon (Campeche, Mexico) 

with Special Reference to Fishery Resources and the Potential 
lmpaci of Man, 130063 

Effects of Chemicals Used in Offshore Oil and Gas Drilling - 
Operations on Marine Organisms. 77513 

Environmental Effects of Offshore Drill~nn and Oil on the Marine - 
Environment, 7751 1 

Evaluate Petroleum Effluent Discharges for Impacts on the West 
Coast and/or Estuarine Ecosystems, 76020 

Marine Bird Study: Outer Continental Shelf, 52013 
Nutritional Significance of the Copper-Bering River Intertidal 

Systems to Spring-Migrating Shorebirds Breeding in Western 
Alaska, 106600 

Petroleum Hydrocarbon Analysis of Marine Systems, 77016 
PETROLEUM INDUSTRY/LEASING 

Information Synthesis: Chukchi Sea, 54103 
PETROLEUM INDUSTRY/OFFSHORE OPERATIONS 

Toxic, Sublethal and Latent Effects of Selected Petroleum 
Hydrocarbons and Barium Sulfate on Marine Organisms. 7752 1 

PETROLEUM INDUSTRY/SITE SELECTION 
Atlantic Coast Ecological Inventory: Refinery Siting Study, 52020 

PETROLEUM INDUSTRY/WASTE MANAGEMENT 
Evaluate Petroleum EMuent Discharges for Impacts on the West 

Coast and/or Estuarine Ecosystems, 76020 
PETROLEUM PRODUCTS 

See also DIESEL FUELS 
FUEL OILS 
GASOLINE -. . - - - - . . - 
LIQUEFIED PETROLEUiM GASES 
LUBRICATING OILS 

PETROLEUM PRODUCTS/BIOCHEMISTRY 
Biogeochemistry of Petroleum Components at the Sediment 

Water Interface, 106677 
PETROLEUM PRODUCTS/MASS SPECTROSCOPY 

Development of New Methods for Quantification of Fossil Fuels 
by Mass Spectrometry, 1 19059 

PETROLEUM REFINERIES/COASTAL REGIONS 
Refinery Office of Policy Environmental Impacts. 115001 , 

PETROLEUM REFINERIEWENERGY POLICY 
Refinery Office of Policy Environmental Impacts. 115001 

PETROLEUM REFINERIES/ENVIRONMENTAL IMPACTS 
Assessment of Environmental Emissions from Oil Refining, 73000 
Environmental Assessment for Petroleum Refinery: Wastewaters 

and Residuals, 75503 
PETROLEUM REFINERIES/GASEOUS WASTES 

Identification and Measurement of Inorganic Compound * 

Emissions, 73549 
Identification and Measurement of Higk Molecular Weight 

Organic Compounds in Emissions from Power Plants and Oil 
Refinerie's. 7355 1 

PETROLEUM REFINERIES/LIQUID WASTES 
Effectiveness and Cost of Activated Carbon Adsorption of Tosic 

Cnrnpotlnds from Petroleum Refinery Waste Waters. 75505 
PETROLEUM REFINERIES/POLLUTION CONTROL 

Industrial Hygiene Study of Petroleum Refineries. 33005 
PETROLEUM REFINERIES/SITE SELECTION 

Refinery Office of Policy Environmental Impacts. 115001 
PETROLEUM REFINERIES/TOXIC MATERIALS 

Industrial Hygiene Study of Petroleunt Refineries:W05 
PETROLEUM REFINERIES/WASTE MANAGEMENT , 

Treatment of Oil Refinery Wastewaters for Reuse Using a Sand 
Filter-Activated Carbon System. 75507 

PETROLEUM REFINERIES/WASTE WATER . 
Characterization and Treatment of Aqueous Wastes from 4 

Petroleun~ Refinery Fluid Catalytic. 75516 
Cyanide Removal from Petroleum Refineries. 75506 ! 
Developni'ent of Oil in  Water Monitor. 70506 ., . . ~ - ~ t  

Powdered Cnrhon-Activated Sludge: Filtration Prnccsses for 
.Pptroleum Refinery W:iste\vater. 75504 
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PETROLEUM REFINERIESNATER POLLUTION 
CONTROL 
Powdered Carbon-Activated Sludge: Filtration Processes for 

Petroleum Refinery Wastewater. 75504 
PHAGES 

See BACTERIOPHAGES 
PHARMACECITICALS 

See DRUGS 

SOLS 
POPHENOL 
YPHENOLS 
ORPTION 

Anaerobic-Activated Carbon Filters for the Removal of 
Refractory and Toxic Organic Compounds in Water Waste, 
56010 

PHENOLS/BIODEGRADATION 
Enzyme-Mediated Generation of Halogenated Pollutat~ts, 34644 
Microbial Conversion of Deleterious Molecules: Kinetic Models 

for Aquatic Environments, 75041 
PHENOLS/BIOLOGICAL EFFECTS 

Toxicity of Selected Phenols to the Fathead Minnow Eggs and 
Fry. 76520 

PHENOLS/CHEMICAL ANALYSIS 
Method Validation Studies fo Priority Pollutants, 70527 

PHENOLS/LIQUID COLUMN CHROMATOGRAPHY 
Development and Application of SED System Employing 

Microcomputer Control for HPLC of Phenols in Water. 56033 
PHENOLS/METABOLISM 

Enzymatic Degradation of Aromatic Compounds, 34608 
PHENOLS/MONITORING 

Development and Evaluation of Analytical Test Procedures for 
Priority Pollutants. 70516 

Development of Environmental Monitors, 106430 
PHENOLS/OXIDATION 

Assessment of Environmental Control Technology for Coal 
Conversion Wastewater Systems, 100063 

PHENOLS/POLLUTION SOURCES 
Investigation into Hazardous Phenolic Compounds from 

Petroleum Source and Urban Runoff. 56028 
PHENOLS/QUANTITATIVE CHEMICAL ANALYSIS 

Application and Evaluation of Analytical Procedures for Metals, 
Cyanide. and Phenolics. 705 15 

PHENOLS/WATER CHEMISTRY 
Characterization of Uniaue Prooerties of Marine Sediments and 

Their Impact on the +ate of toxic  Organics, 77538 
PHENYLMETHYLETHER 

See AI\'ISOL E 
PHOSPHATE ROCKS/USES 

Phosphate Rock Treatment of Acid Mine Drainage, 71062 
PHOSPHATES/AERIAL PROSPECTING 

Fraunhofer Lumit,cscence, 53016 
PHOSPHATES/ECOLOGICAL CONCENTRATION 

Nutrient Measurements for NORPAX, 106193 
Water Quality and Eutrophication Studies in Santa Rosa Sound in 

the Proximity of Escambia and Santa Rosa Counties. Florida, 
77500 

PHOSPHATES/ENVIRONMENTAL TRANSPORT 
Aryl Phosphate Sampling Project, 74561 

PHOSPHATES/HEALTH HAZARDS 
Preparation and Fifteen Status Assessment Reports, 71014 

PHOSPHATEWLAND RECLAMATION 
Mine Spoil Reclamation in the Intermountains and Northern 

Rocky Mountain Regions. 32 
PHOSPHATIDES 

Sez FJlOSl'IIOLII'IDS 
PHOSPHOLIPIDS/BIOCHEI1ICAL REACTION KINETICS 

EPR Studies of Membrane Structure, 106076 
PHOSPHORUS/HEALTH HAZARDS 

Coal-Fired Steam Plants: Human Environmental Exposure to Air 
and Water. 129 

PHOSPHORUS/SOIL CHEMISTRY 
Controlling Strip Mine Runoff. 117 

PHOSPHORUS/UPTAKE 
Use of Sludges and Top Soil in Reclamation Coal Strip-Mine 

Spoils. 94 
PHOSPHORUS 32/NATURAL OCCURRENCE 

Sources of Ozone and Sulfates in the Northeastern U.S., 106683 
PHOSPHORUS 32/UPTAKE 

Plant Establishment and Culture on Surface-Mined Lands. 60 
PHOSPHORUS 33/NATURAL OCCURRENCE 

Sources of Ozone and Sulfates in the Northeastern U.S.. 106683 
PHOSPHORYLASES 

Set, PHOSPHOTRA:VSFER,4SES 
PHOSPHORYLATION/BIOCHEMICAL REACTION KINETICS 

Aqueous Solution Studies of Arsenates and Vatladates. 3461 5 
PHOSPHOTRANSFERASES 

See u1,so .\!UCLE.4SES 

PHOSPHOTRANSFERASES/BIOCHEMICAL REACTION 
KINETICS 
Biochemical Studies of Mouse Enzymes. 11: PGK-B Variants, 

34325 - --- 
PHOTOACOUSTIC SPECTROMETERS/DESICN 

Laser Optoacoustic Spectrometer for CO Detection, 106381 
PHOTOCHEMICAL OXIDANTS/AERIAL MONITORING 

NE Regional Oxidant Study: Aircraft Measurements, 73522 
PHOTOCHEMICAL OXIDANTS/ATMOSPHERIC 

CHEMISTRY 
Computer Modeling of Simulated Photochemical Smog. 73516 
LBL Computer Services for LIRAQ Verification, 72516 
NE Regional Oxidant Study: Field Support, 73521 
Outdoor Simulation of Air Pollution Control Strategies, 72531 
Photochemical Modeling of Smog Chamber Data, 73571 
Photochemical Oxidant Studies, 73572 
Role of Organic Peroxynitrates in Photochemical Smog, 72571 
Rural Oxidant Studies and the Role of NOx in Rural Oxidation 

Formation, 72515 
PHOTOCHEMICAL OXIDANTS/MONITORING 

Criteria Pollutant Stttdies, 72512 
PHOTOCHEMICAL OXIDANTS/QUANTITATIVE 

CHEMICAL ANALYSIS 
Matrix Evaluation and Control Analysis of Fuel and Fuel 

Additives, 72587 
PHOTOCHEMICAL OXIDANTS/REGIONAL ANALYSIS 

Photochemical Oxidant Studies, 73572 
PHOTOCHEMICAL OXIDANTS/TOXICITY 

Changes in Mammalian Pulmonary Function Produced by Inhaled 
Environmental Agents. 34100 

PHOTOCHEMICAL REACXIONS 
See also PHOTOSYNTHESIS 

PHOTOCHEMICAL REACTIONS/CHEMICAL REACTION 
KINETICS . . -. - . . - - 
Photochemistry of Materials in the Stratosphere, 1 19044 

PHOTOCHEMICAL REACTIONS/MATHEMATICAL 
MODELS 
Dynamics and Kinetics of Gaseous Air Pollutants, 73570 

PHOTOCHEMISTRY 
Radiation Chemistry and Photochemistry, 119035 

PHOTOCHEMISTRY/CHEMICAL REACTION KINETICS 
Kinetics and Mechanisms of Chemical Processes Related to the 

Development and Use of Energy, 119033 
PHOTOCHEMISTRY/DATA COMPILATION 

Physics and Chemistry of Pollutant Interactions in the 
Environment, 106715 

PHOTOELECTRON SPECTROSCOPY/SENSlTlVITY 
Resonance Ionization Spectroscopy. 106429 

PHOTOGRAPHIC FILM DOSEMETERS/COMPARATIVE 
EVALUATIONS 
Laboratory and Field -1 rial Evaluation of the Cost Effectiveness 

of Two Types of Personal Ultraviolet B Dosimeters. 79002 
PHOTOCRAPHY/WATER POLLUTION CONTROL 

Industrial, Chemical, and Domestic Wastewater Processing, 20000 
PHOTON DETECTION (X-RAY) 

See X-RAY DETECTJ0:V 
PHOTON-ATOM COLLISIONS/EXCITATION 

Development of an Integrated Laser-Low Energy Ion 
Accelerator Facility for the Training of Young Scientists in 
Energy-Related Atomic and Molecular Physics, 130027 

PHOTON-MOLECULE COLLISIONS/EXCITATION 
Developmerlt of an Integrated Laser-Low Energy Ion 

Accelerator Facility for the Training of Young Scientists in 
Energy-Related Atomic and Molecular Physics. 130027 

PIIOTOREACTIVATION/BIOCHEMICAL REACTION 
KINETICS 
DNA Renair: Human E. coli Photoreactive Enzvmes. 35081 

PHOTOSE~VSITIVITY/MOLECULAR B I O L O G ~  
Photosensitivity: Environmental and Other Factors. 34623 

PHOTOSENSITIVITY/TEMPEKATURE EFFECTS 
Photosensitivity: Environmental and Other Factors. 34623 

PHOTOSYNTHESIS 
Faculty Rescarch Residencies in Chemistry. 130033 

PHOTOSYNTHESIS/BIOLOGICAL MODELS 
Effect of SO2 on Light Modulatiott of Plarit Metitbolism. 1063 13 
Renewal Studies of Oxygen Production. Loss. Exchange and 

Transport in the MERS Field Channels. 76536 
PHOTOSYNTHESIS/DIOLOGlCAL PATHWAYS 

R-Biophysical Chemistry. 106325 
PHOTOVOLTAIC CEI.I.S/HEALTH HAZARDS 

Industrial Hygiene Study of Solar Energy Cornpotlent 
Mnnufitcture. 33004 

Photovoltaics Impacts. 106212 
PHOTOVO1,TAIC POWER SUPPLIES 

Design. Ftlbricntiotl. and Field Test of a Solar Po\vered. 
Electrodialysis System for Desnltitlg Remote Brackish Water 
Sources (Pliase 1). 56067 



PHOTOVOLTAIC POWER SUPPLIES/EVALUATION 

Design, Fabrication, and Field Test of a Solar Powered, 
Electrodialysis System for Desalting Remote Brackish wi ter  
Sources (Phase 11). 56074 

PHOTOVOLTAIC POWER SUPPLIES/EVALUATION 
Natural Energy Sources: Low Powered Aids to Navigation, 67008 

PHTHALATES/REMOVAL 
Removal of Toxic Substances by Physical-Chemical Processes. 

Method Validation Studv for Prioritv Pollutants. 70520 
- -, - - ~ - -  , . -..~ ~ ---. 

PHYTOPLANKTON 
See also ALGAE 

PHYTOPLANKTON/BASELINE ECOLOGY 
State Phytoplankton Reports. 74547 

PHYTOPLANKTON/DISTRIBUTION 
Mechanisms of Transfer of Energy and Biomass in Marine Coastal 

Ecosystems of the Pacific Northwest. 106037 . 
PHYTOPLANKTON/PHOTOSYNTHESIS 

Plant Biochemistry. 1061 12 
,k'HYTOPLANKTON/POPULATION DYNAMICS " 

Biological Processes in the Water Column of the South Atlantic 
Bight. 106654 

Effects of Environmental Stresses 011 the Species Composition of 
Phytoplankton Populatio~ls. 106540 

Nutrient Enrichment and Entrophication of Lake Michigan, 
106524 

~ h ~ r i i i a n k t o n  Growth. Dissipation and Succession in Estuarine 
Environments. 106522 

PHYTOPLANKTON/PRODUCTIVITY 
Control of Productivity and Population Characteristics in Aquatic 

Communities. 106279 
Primary Productiongnd Utilization, 106200 

PIGMENTS 
See also BILIR UB1.Y 

BILI VER DI,Y 
CAR0TE:YOIDS 

PIGMENTS/OXIDATION 
Damaging Effects of Visible Light. 106148 

PILES - - 

see FOUA7DA TIOi\7S 
PILOT PLANTS/DESIGS 

Design of Indirect Freezing Process Pilot Plant Based on Bulk 
Crystallization. 56060 

Fabrication of a 25.000 GPD Absorption-Freezing Vapor 
Compression Process. 56058 

PILOT PLANTWENERGY CONSUMPTION 
Design of Indirect Freezing Process Pilot Plant Based on Bulk 

Crystallization. 56060 
Fabrication of a 25.000 GPD Absorption-Freezing Vapor 

Compression Process. 56058 
PILOT PLANTS/MONITORING 

H-Coal. 106253 
PISES/CULTIVATIOS TECHSIOUES 

Minisite Preparation for-~eforestG~on of Strip-Mined Land$. 116 
PINES/GENETICS 

Management of Natural Rtsources. 106644 
PINEWLAND RECLAMATION 

Selection of Suoerior Tree Ecotvoe-Mvcorrhizal Funei 
~ssociations'for Mineland ~e;e~etaiion. 16 

- 
PINES/NUTRIENTS 

Forest Tree Fertilization. 119 
PINEWPLANT GROWTH 

Role of Belowground Processes in Stabilization of Spent Oil 
Shale. 18 

Selection of Superior Tree Ecotype-Mycorrhizal Fungi 
Associations for Mineland Revegetation, 16 

PINES/POPULATION DYNAMICS 
Management of Natural Resources. 106644 

PINES/REVEGETATION 
Reclamation of Strip-Mitied Spoils Using Containerized Seedlings. 

In4 
PIOS~DIAGSOST~C TECHSIQUES 

Applications of Pions. Muons. Advanccd Electronics. i~nd 
Computers to Medicine. 106216 

PIONS/RADIOTHERAPY 
Applications of Pions. Muons. Ad\,;tnced Electronics. and 

Computers to Medicine. 1062 16 
PIPEI.ISES 

See ~ I . ( . o  .dL.JSK.J OIL PIPE1.I.YE 
:\..A TUR.41. G.4S DIS TRIBUTIO.\' S YSTE.bIS 
SI. UR R Y PIPELI.\'ES 

PIPELINES/BOTTOMING CYCLES 
Pipeline Bottoming Cycle Study. 110016 I 
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PIPELINES/DETONATION WAGES 
Detonation Arrester Devices for Gasoline Cargo Vapor 

Recovery, 67006 
PIPELINES/ENVIRONMENTAL IMPACTS 

Arctic Environmental Studies Program, 53001 - 
Study of the Factors Affecting the Safety of Arctic Pipelines, 

60004 
PIPELINES/INSPECTION 

Underwater ~ ; e e  Swimming Robot Inspection Vehicle 
Technology, 53029 

PIPELINES/MONITORING 
Petroleum Pipeline Leak Detection Study. 71 109 

PIPELINES/POLLUTION REGULATIONS 
Assessment of Arctic Offshore Pipelines. 60006 

PIPELINES/POWER SYSTEMS 
Study,of Pipeline Applications of Fuel Cells. 110034 

PIPELINES/SAFETY ENGINEERING 
Study of the  actors Affecting the Safety of Arctic Pipelines. 

60004 
PIPELINES/SEISMIC EFFECTS 

Earthquake Response and Aseismic Design of Underground 
Piping Systems. 130001 

PIPELINES/SOCIAL IMPACT 
Population. Economy, and Fiscal Forecasts: Lower Cook Inlet 

Sale 60. 54000 
PIPES/STRESS ANALYSIS 

Design Criteria for Piping and Nozzles, 160013 
PITUITARY GLAND/IRRADIATION 

Comparative Rat Thyroid Carcinogenesis from Iodine-131 and 
External Radiation. 37201 

PLACENTA/MEMBRANE TRANSPORT 
Transplacental Pathology of Environmental Chemicals. 34406 

PLACENTA/QUANTITATIVE CHEMICAL ANALYSIS 
Analvsis of Total Oreanic Chlorine and Bromine Residues in 

~ i m a n  Body ~ l u i d ;  and Tissues, 341 12 
PLANKTON 

ZOOPLAIVK TON 
PLANKTON/BASELINE ECOLOGY - -  ~- -. - 

~esea rch  on the Marine Food Chain. 10601 1 
PLANKTON/BIOCHEMISTRY 

Fatty Acid Ecology of Plankton Communities. 106684 
PLANKTON/POPULATION DYNAMICS 

Effects of Energy Related Activities on the Plankton of 
Chesapeake Bay. 106523 

PLANT BREEDING 
Soil ~onservat ion~ervice  Plant Materials Studies. 57000 
Viability of Indigenous Plants to Ft. Union Bysin. 106599 

PLANT BREEDING/MUTAGENESIS 
Development of New Techniques of Using Radiation in the 

Genetic Improvement of Warm Season Grasses, 106141 
PLANT CELLS/CELL CYCLE 

Plant Cvtoloev. 1061 l l 
PLANT ~ E L ~ ~ / C E L L  DIVISION 

Plant Cytology. 1061 1 1  
PLANT CELLS/DNA REPLICATION 

Plant Cytology. 1061 1 1  
PLANT CELLS/LYASES 

Gene-Enzyme Relationships in Somatic Cells and Their 
Organismal Derivatives in Higher Plants. 119071 

PLANT CELLWMEMBRANE TRANSPORT 
Accumulation in Plants. 1061 19 

PLANT CELLS/SOMATIC MUTATIONS 
Detecting Mutations Induced by Environmental Pollutants. 34814 

PLAST GROWTH/MONITORING 
Plant Gro\vth Monitoring for Effluent Testing. 76519 

I'LANT GROWTH/TESTING 
Physical and Chemical Criteria for Assessing Pliint G~.o\vth 

Potential of Mine Land Overburdetl. 31 
PLANTS 

See, u1.w .JL.G.4 E 
CO.YIFERS 
COTT0.Y PL.4 .YTS 
E.YD.4:VGERED SPECIES 
FU.YGI 
GR.-ISS 
LEGU.MI:YOS.-I E 
SIIH UBS 
TH.4 DESC.4.YTI.1 
TREES 
w.-I TER H Y.-IcI.\'rrfs 

Drvelopmc11t of ;III Appro;~ch for Monitori~lg the Plant 
Availahilitp of Tt.a~lsur;tnics i n  the Nevada Tcst Sits Soils. 
1 1  1012 

PLANTS/BASEL.INE ECOLOGY 
INEL. Ecologic;~l Studics: NERI'. I06560 
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PLANTS/BIOLOGICAL ADAPTATION 
Ecological Behavior and Effects of Energy Related Pollutants, 

106580 

Oil Spills nn P~rmafrnst I Jnderlain Tundra Slopes, 76028 
PI .ANTS/CHEMICAL COMPOSITION 

Characterization of Properties of Strip Mine Spoils as Related to 
Remote Sensing Measurements, 46' 

PLANTS/CONTAMINATION 
Fraunhofer Luminescence, 53016 

PLANTS/CULTIVATION TECHNIQUES 
Establishment and Seed Development of Species Grown on 

Reclaimed Areas. 50 
Flexible Cultural Practices for Establishment of Perennial and 

Annual Vegetation on Topsoiled Strip, 52 
PLANTS/DIFFUSION BARRIERS 

Effectiveness of Vegetation Buffer Strips for Controlling 
Sediment and Other Waste Pollutants from Disturbed 
Watersheds. 75032 

PLANTS/ECOLOGY 
Plant Ecophysiology. 106616 

PLANTS/ENVIRONMENTAL EFFECTS 
Production and Selection of Duckweed (Lemnaceae) Strains for 

the Removal of ltrorganic and Organic Materials From Water 
' Polluted Areas. 119069 

PLANTS/GROWTH 
Proposal to Conduct a Feasibility Study of the Conversion of 

Animal Feedlot Wastes to Useful Energy, 43 
PLANTS/INFORMATION SYSTEMS 

Plant Infbrmatioti Network. 52017 
Plant Information Network: Phase 11. 57006 
Plant Information Network: Phase 11. 57014 

PL.ANTS/INVENTORIES 
Archiving and Curating of Bureau of Land Management OCS 

Biological Specimens by Smithsonian Institution, 54088 
Status of Endangered and Threatened Plant Species on Nevada 

Test Site: A Survey. 1 1  1016 
Status of Endangered and Threatened Plant Species on Tonopah 

Test Range: A Survey, 1 1  1017 
PLANTS/METABOLISM 

Effect of SO2 on Light Modulation of Plant Metabolism. 106313 
Investigation of the Bioetlvironmental Impact of Fossil Fuei-Fired 

Plants in the Fort Union Basin. 76025 
Likelihood Estimations of Vegetative Alteration Near Known or 

Proposed Sources of Air Pnllt~tion. 106548 
Methanol Metabolism: Ecological Effects. 106330 

PLANTS/MINERAL CYCLING 
Nutrient and Radionuclide Cycling. 106615 

PLANTS/NUTRIENTS - ~- 

~ l u i d  ~ y n ; i n ~ i c  studit of Open-Topped Greenhouses. 106687 
I'LANTS/NUTRITION 

E~i\*ironmental Effects OII the Response of Plants to Selected Air 
Pollutants. 55 

PLANTS/PHOTOSYNTHESIS 
Plant Environment Interactions. 106625 

PLANTS/POPULATION DYNAMICS 
Dynamics of the Recovery of Damaged Tundra Vegetation. 

106583 
lNEL Natiotrnl Environmental Research Park. 106559 
Nutrient and Radionuclide Cycling. 106615 

PLANTS/RADIONUCLIDE KINETICS 
Air/Earth Cycling of Pollutants. 106658 
Analogs for Transuranic Environmental Chemistry. 106481 
Environmental Behavior of TE-99 and 1-129, 106458 
Hydrogeochemistry of Enitvetok. 106565 
Mid-Pacific Marine Laboratory. 106563 
Nutrient and Radionuclide Cpcli~ig. 106615 
Radioecological Investigations of Uranium Mill Sites, 12 
REECo Support to the Nevada Applied Ecology Group 

(NAEG). 1 1 1020 
PLANTS/RADIONUCLIDE MIGRATION 

Nutrient and Radionuclide Cycling. 106615 
PLANTS/SCANNING ELECTRON MICROSCOPY 

Scanning Electron Microscopy. 106370 
PLANTS/SENSITIVITY 

Biochemistry of SO2 in Plants. 106312 
Effects of Atmospheric H2S on Vegetation. 106296 

PLANTS/SPECIES DIVERSITY 
Dynamics of the Recovery of Damaged Tundra Vegetation. 

106583 
PLANTWTOLERANCE 

Monitoring Plant Community Changes Due to Fossil Fuel Power 
Plants in Eastern Montana. 76023 

Phytotoxicity and Plant Response to Aqueous Effluents Derived 
from In Situ Fossil Fuel Processing. 113001 

PLANTS/TRANSPIRATION 
Plant Environment Ititeractions. 106625 

PLANTS/UPTAKE 
Non-Nuclear Pollutants in Arid Environments, 10661 1 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 

PLANTS IPII.C)T) 
See 

PLANTS (POWER) 
See POWER PLAN'IS 

PLAQUE FORMA'I.ION/TESTING 
Non-Confirming Virus Plaques from Samples, 72004 

PLASMA DIACNOSTICS/NEUTRON SPECTRA 
Basic Measurement Science, 106420 

PLASMASPHERE/ARGON IONS 
Effects of Argon Ion Injection into the Magnetospttrtt, 119010 

PLASMASPHERE/RESEARCH PROGRAMS 
Effects of Argon Ion Injection into the Magnetosphere, 119010 

PLASTICIZERS/ADSORPTION 
Separation and Determination of Carcinogens, 35062 

PLATINUM/CATALYTIC EFFECTS 
Engineering Specialized Research Equipment: Infrared Studies of 

Surface Dynamics During CO Oxidation on Pt Supported 
Catalysts, 130062 

PLATINUM/SORPTIVE PROPERTIES 
Engineering Specialized Research Equipment: Infrared Studies of 

Surface Dynamics During CO Oxidation on Pt Supported . . 
Catalysts, I30062 

PLUMES/AERIAL MONITORING 
Aircraft Measurements of Plume Dispersion and Chemistry, 73558 
Study of Secondary Formation Products in a Power Plant 

Sciubber plume; 73597 
PLUMES/AEROSOL MONITORING 

Formation of Atmospheric Aerosols, 73554 
PLUMES/CHEMICAL REACTIONS 

Citrate Process Chemistry and Engineering, 51002 
PLUMES/DATA ANALYSIS 

Sulfur B~ldget in Power Plant Plumes: Processing, Management, 
and Analysis, 73553 

PLUMES/DIFFUSION 
Air Transport of Pollutants, 106637 
Fluid Modeling, 73567 

PLUMES/ENVIRONMENTAL TRANSPORT 
Plutne Transport and Diffusion, 106272 

PLUMES/MATHEMATICAL MODELS 
Atmospheric Boundary Layer Studies, 106454 
Environmental Control Problem Definition Studies in Coal - 

Conversion Processes: A High Reactive Coal In-Situ 
Gasification. 7301 3 

Plume Transport and Diffusion, 106272 
Regional Atmospheric Modeling, 106386 

PLUMES/MONITORING 
~ r o c & s i n ~  of SURE plume Study Data. 73548 

PLUMES/OPACITY 
Sampliilg and Analysis Techniques for Pollutants from Stationary 

Sources. 73579 
PLUMES/OPTICAL PROPERTIES 

Transformation of Visibility-Related Pollutants in Western 
Pristine Areas. 73566 

PLUMES/PARTICLE SIZE 
Theoretical Studies of Aerosol Dynamics. 73512 

PLUMES/SAMPLING 
Attnosnheric Trirnsnort and Transformation of Emissions froni 

~ o a i - ~ l r e d  ~ o \ v &  Plants: Atmospheric lnteri t ion it1 scrubber 
Plumes. 73543 

PLUTONIUhl/BIOCEOCHE.MISTRY 
Actinides in the Environment. 106419 
Transuranic Elements in Natural Waters. 106343 

PLUTONIUM/BIOLOGICAL ACCUMULATION 
Influence of Microbial Activity on the Solubility and Availability 

of Plutonium. 1 1  1023 
I 'LUTONIUM/ENVIRONMENTAL TRANSPORT 

Actinides in the Environment. 106419 
PLUTONIUM/GENETIC RADIATION EFFECTS 

Genetic Effect of Plutonium i t r  Mice. 106441 
PLUTONIUM/RADIATION MONITORING 

Quatltitative Aspects of Tra~isuranic Field Studies. 106482 
Radioactivity i n  the Biosphere. 106662 

PLUTONIUM/RADIOCHEMICAL ANALYSIS 
Ritdiochemical De\,cloprnelrt Studtes. 106662 

PLUTONIUM/RADIOECOLOGlCAL CONCENTRATION 
Actinides i n  the Environmelrt. 106419 
Plutonium. Cesium and Ur;tnium Series Radionuclides i l l  the 

Hudson River Estuary and Other En\,ironmclrts. IO654I 
Qu;~trtitativc Aspects of Tr;l~~sura~ric Field Studics. 106482 
Radioelement Studies i n  the 0cr;tti. 106526 
Soil Chemistry of Trn~rsurariic Eleme~its. lO6h19 
Tu Cycling of Wind Sc;~le Wastes. 106354 

PLUTONIUM/RADIONUCLIDE KINETICS 
Cigarette Smoke atld Pl~~tot~iitnl. I06491 
Devcloprnent of ;in Appro;tch for Motiitorit~g the Plant 

Avail;thility of Transurat~ics i n  tile Nevad;~ Test Site Soils. 
1 1  1012 



PLUTONIUM/RADIONUCLIPE MIGRATION 

Plutonium-:Soil Association: a Summary; 11 1009 
Simulation of Plutonium Ingestion by Grazing Cattle, 11 1014 
Soil Chemistry of Transuranic Elements, 106619 

PLUTONIUM/RADIONUCLInE MIGRATION 
Analysis of Samples of Surface Ocean Water, 106664 
Environmental Radiation Safety, Plutonium Source Team 

Evaluation, 1 14018 
Geochemical Behavior of Uranium and Thorium Series Nuclides 

and of Plutonium in the Gulf of Mexico, 106584 
Physical and Chemical Characterization of Plutonium in Existing 

Contaminated Soils and Sediments, 106433 
Simulation of Plutonium Ingestion by Grazing Cattle, 11 1014 

PLUTONIUM/SAMPLING 
Air Sampling Program, 100003 

PLUTONIUM/TOXICITY 
Toxicology of Plutonium--Sodium, 106479 

PLUTONIUM 237/RADIONUCLIDE KINETICS 
Metabolism of Tranuranic Elements, 106372 

PLUTONIUM 238/BIOLOGICAL ACCUMULATION 
Mussels and Oysters as Biological Indicators of Radionuclide 

Pollution. 77020 
PLUTONIUM 238/DEPOSITION 

Plutonium Behavior in the Miami River Watershed, 106346 
PLUTONIUM 238/DISTRIBUTION 

Plutonium Behavior in the Miami River Watershed. 106346 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 

Marine Geochemistry Research, 106627 
PLUTONIUM 238/RADlOECOLOGICAL CONCENTRATION 

Mussels and Oysters as Biological lndicators of Radionuclide 
Pollution. 77020 

PLUTONIUM 238/RADIONUCLIDE KINETICS 
Inhaled Plutonium Oxide in Dogs, 106474 
Viral and Radiation Carcinogenesis, 106450 

PLUTONIUM 238/RADIONUCLIDE MIGRATION 
Inhaled Plutonium Oxide in Dogs, 106474 
Transuranic Marine Studies, 106384 

PLUTONIUM 238/TOXICITY 
Plutonium-Induced Mutation Frequency on Mammalian Cells, 

106403 
Tumorigenic Risk from Particles in the Lung, 106395 

PLUTONIUM 239/BIOLOGICAL ACCUMULATION 
Mussels and Oysters as Biological lndicators of Radion-lclide 

Pollution. 77020 
PLUTONIUM  BIOLOGICAL RADIATION EFFECTS 

Toxicity of Pu-239 and Ra-226, 106012 
PI..IITONIUM 239/DEPOSITION 

Plutonium Behavior in the Miami River Watershed, 106346 
PLUTONIUM 239/DISTRIBUTION 

Plutonium Behavior in the Miami River Watershed, 106346 
PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 

Marine Geochemistry Research, 106627 
Nutrient and Radionuclide Cycling, 106615 

PLUTONIUM 239/GENETIC RADIATION EFFECTS 
Mammalian Genetics, 106338 

PLUTONIUM 239/RADIATION MONITORING 
Radioactivity in Surface Air, 106660 

PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
Mussels and Oysters as Biological lndicators of Radionuclide 

Pollution. 77020 
Northern Marshall Islands Survey. 106308 
Nutrient and Radionuclide Cycling, 106615 

PLUTONIUM 239/RADIONUCLIDE KJNETICS 
Animal Investigation Program, l l I022 
Grazing Studies on the Actinide Contaminated Ranges of the 

Nevada Test Site (NTS), 1 1  1024 
Inhaled Plutonium Oxide in Dogs, 106474 
Metabolism of Tranuranic Elements. 106372 
Viral and Radiation Carcinogenesis, 106450 

PLUTONIUM 239/RADIONUCLIDE MIGRATION 
Effects of Variations in Source Term and Parameter Values on 

Estimates of Radition Dose to Man, 1 1  1015 
Inhaled Plutonium Oxide in Dogs, 106474 
Transuranic Marine Studies, 106384 

PLUTONIUM 239/SAMPLING 
Research Aircraft Program. 106655 

PLUTONIUM 239flOXIClTY 
Inhaled Plutonium Nitrate in Dogs. 106469 
Toxicity of Pu-239 and Ra-226. 106008 
Toxicity of Pu-239 and Ra-226, 106012 
Tumorigenic Risk from Particles in the Lung. 106395 

PLUTONIUM 24O/BIOI.OGICAL ACCUMULATION 
Mussels and Oysters as Biological Indicators of Radionuclide 

Pollution, 77020 
PLUTONIUM 24O/ENVIRONMENTAL TRANSPORT 

Marine Geochemistry Research, 106627 
Nutrient and Radionuclide Cycling. 106615 

PLUTONIUM 24O/RADIOECOLOGICAL CONCENTRATION 
Mussels and Oysters as Biological lndicators of Radionuclide 

Pollution. 77020 
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Northern Marshall Islands Survey, 106308 
Nutrient and Radionuclide Cycling, 106615 

PLUTONIUM 24O/RADIONUCLIDE MIGRATION 
Transuranic Marine Studies, 106384 

PLUTONIUM 241/RADIOECOLOGICAL CONCENTRATION 
Northern Marshall Islands Survey, 106308 

PLUTONIUM COMPLEXES/STABILITY 
Waste Stream Processing Studies, 11905 1 

PLUTONIUM COMPOUNDS/BIOLOGICAL RADIATION 
EFFEcrS -. - - - - - 
Dose-Response Relationships for Inhaled Plutonium 

Radionuclides, 106698 
Genetic Effects, Reproductive Outcomes, and Birth Defects and 

Occupational Exposure to Plutonium, 34057 
Inhaled Pu Metabolism and Local Pulmonary Dose, 106694 

PLUTONIUM COMPOUNDS/RADIONUCLIDE KINETICS 
Inhaled Pu Metabolism and Local Pulmonary Dose, 106694 

PLUTONIUM COMPOUNDS/TOXICITY 
Radionuclides in Rodents, 106010 

PLUTONIUM ISOTOPES/AERIAL MONITORING 
Radioactivity in Stratospheric Air, 106661 

PLUTONIUM ISOTOPES/BUILDUP 
INEL Site Radioecology Program, 106561 

PLUTONIUM ISOTOPES/DISTRIBUTION 
Radioecology of Nuclear Fuel Cycles, 106462 

PLUTONIUM ISOTOPES/ENVIRONMENTAL EXPOSURE 
PATHWAY 
Analogs for Transuranic Environmental Chemistry, 106481 

PLUTONIIJM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Ocean Transport of Contaminants, 106640 

PLUTONIUM ISOTOPES/RADIATION MONITORING 
Development of Improved Monitoring Equipment for On-Line 

Detection and Characterization of Airborne Plutonium 
Aerosols (AP), 106348 

PLUTONIUM ISOTOPES/RADIOECOLOGICAL 
CONCENTRATION 
Analogs for Transuranic Environmental Chemistry, 106481 
Development of Improved Monitoring Equipment for On-Line 

Detection and Characterization of Airborne Plutonium 
Aerosols (AP), 106348 

INEL Site Radioecology Program, 106561 
PLUTONIUM ISOTOPES/RADIONUCLIDE MIGRATION 

Soil Radioactivity Distribution Studies for the Nevada Applied 
Ecology Group, 11 101 1 

P N  A 
See POL YCYCLIC AROMA TIC HYDROCARBONS 

PNEUMOCOCCUS/DNA REPLICATION 
Mechanisms of Recombination and Function of DNA in Bacteria, 

106138 
PNEUMOCOCCUS/GENE RECOMBINATION 

Mechanisms of Recombination and Function of DNA in Bacteria, 
10617R 

Microbial Genetics, 106120 
PNEUlMOCONIOSES/ETIOLOGY 

Inhalation Hazards to Coal Miners (Coal Dust.and Diesel Engine 
Exhaust). 106477 

POINT MUTATIONS 
See GENE MUTATIONS 

POINT POLLUTANT SOURCES/ENVIRONMENTAL EFFECTS 
Regional Atmospheric Modeling. 106386 

POLLEN/MUTAGEN SCREENING 
Development of Eukaryotic Ames Type Mutagen Monitor, 34674 

POLLUTION 
(For no~~radioacrive polluriorr orily; see also CONTAMINATION.) 

See also AIR POLL UTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
NOISE POLLUTION 
THERMAL POLLUTIOA' 
WATER POLLUTION 

POLLUTION/ATMOSPHERIC CHEMISTRY 
Production of a Climatology and Oceanographic Analysis of the 

California Pacific Outer Continental Shelf Region. 54037 
POLLUTION/BIOLOGICAL EFFECTS 

Cellular and Molecular Biology. 106085 
Embryotoxicity in Cultured Embryos. 106624 
Histone Metabolism Structure and Function. 106108 
Neurobiology. 106099 
Nucleic Acid Biochemistry of Cells. 106439 
Photosensitivity: Envirot.mental and Other Factors. 34623 
Recombination and Reoair of DNA. 106070 

Development of Environmental Keys. 74529 
POLLUTION/CARCINOGENESlS 

Carciliogrt~esis: Modulation and Mechnnisn~s. 106336 
Experimental Radiiltion-Induced illid Chemical-ltiducrd 

Carcinogenesis. 106266 
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POLLUTION/CHEMICAL ANALYSIS 

Development of Environmental Keys. 74529 
Underway Water Sampling System, 13008 

POLLUTION/ENVIRONMENTAL TRANSPORT 
Determine Pollutant Behavior and Ecosystem Responie 

Associated with Marine Waste Disposal Practices and Coastal 
Zone Use, 76010 

Production of a ~ l imato log~ and Oceanographic Analysis of the 
California Pacific Outer Continental Shelf Region. 54037 

Transport: Northeast Gulf of Alaska. 54059 
POLLUTION/GENETIC EFFECTS 

RNA and Protein Metabolism in  Cultured Cells. 106104 
POLLUTION/INFRARED SPECTRA 

Gas-Chromatography Fourier Transform Infrared (GC/FTIR) 
Data Base. 75018 

POLLUTION/MEASURING METHODS . $  

Underway Water Sampling System. 13008 
POLLUTION/MONITORING 

Marine Measurement Quality Assurance. 13007 
Underway Water Sampling System. 13008 

POLLUTION/MUTAGEN SCREENING 
Detecting Mutations Induced by Environmental Pollutants. 34814 

POLLUTION/MUTAGENESIS 
Environmental Mutagenesis and DNA Repair. 34629 
Recombination and Repair of DNA. 106070 

POLLUTION/RADIATION MONITORING 
Environmental Evaluation Methods. 106717 , 

POLLUTION/RISK ASSESSMENT 
Applications at High Speed Cell Analysis and Sorting to 

Biological Problems. 106 105 
POLLUTION/TERATOGENESIS 

Embryotoxicity in Cultured Embryos. 106624 
Use of Selected Teratogenic Test Systems to Identify Hazardous 

Agents Associated with Nonnuclear Energy Technology. 
lnh74Q .--. .. 

POLLUTION/TOXICITY 
Gas-Chromatogranhv Fourier Transform Infrared (GC/FTIR) 

Data Base, 73018 
Hematopoietic Toxicology of Environmental Pollutants. 34692 
Toxic Pollutants and Membrane Ion Transport. 106721 

POLLUTION ABATEMENT 
See also AIR POLL UT1O:Y .4B.1 TEME.VT 

LA.YrD POLL UTIO.\' AB.4 TE;MENT 
WA TER POLL UTIOX AB.4 TEME;\'T 

Regional Problems in Evaluatil~g Environmental Aspects of 
Electricity Generation. 87 

POLLUTION ABATEMENT/PLANNING 
Management and Support: Industrial Source Selection. 75500 

POLLUTlON ABATEMENT/TECHNOLOGY ASSESSMENT 
Preparation of FY 1977 Environmental Development Plans. 

104033 
POLLUTIOS COSTROL 

See also AIR POLL U TI0.Y CO.YTR0L 
LA.YD POLL UTl0.Y CO.YTR0L 
WATER POLL UTl0.Y C0.YTROL 

POLLUTION CONTROL/COST 
Environmental Control Cost Estimate for.Oil Shale Technologies. 

104059 
POLLUTION CONTROL/DATA ACQ.UISIT1ON 

Studies and Reports in Support of EV:Offices-NEPA (7384). 
104040 

POLLUTION CONTROL/DATG BASE MANAGEMENT 
Studies and Reports in Support of EV Offices-NEPA (7384). 

104040 
POLLUTION~CONTROL/ECONOM ICS 

Environmental Control Technology Survey of U.S. Strip Mining 
Sites. 100052 

POLLUTION CONTROL/EFFICIENCY 
Environmental Control Technology Survey of U.S. Strip Mining - - 

Sites. 100052 
POLLUTION CONTROL/MANUALS 

Manual for Refuse Piles and Slurry Ponds. 71 106 
Preliminary Research in Plat~nitig the Preparatioti of;) Mitigatioli 

Fact Book. 104050 
POLLUTION CONTROL/PLANTS 

Plants for Pollution and Erosion Control. Beautificutio~i and 
Bro\vse. 4 

POLLUTION CONTROL/TECHNOLOGY ASSESSMENT 
Assessment of ECT for Selected First Generation Coal Gasifiers. 

100069 
Quick Reaction Issues Studies and Policy Analysis Relevant to 

DOE'S Environment;~l Decisiolls. 104060 
POLLUTION CONTROL/WASTE PRODUCT UTIl.IZATION 

Spent Shale as a Control Technology for Oil Shale Rctort Watcr. 
100045 
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POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS ; 

BAGHOUSES 
ELECTROSTAVC PREClPlTA TORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 

POLLUTION CONTROL EQUIPMENT/COMPAKATIVE 
EVALUATIONS * - . . - - . . . - - . - 
Economic Comparison of the DOWA and Thoroughbred 121 

SO2 Removal Processes. 15003 1 
POLLUTION CONTROL EQUIPMENT/DESIGN 

Management and Coordination of Instrument Development for 
Energy-Related Pollutants. 73605 . 

Volattle Oreanic Comoound Emissions, Rubber Tire Curing. " - 
71008 

POLLUTION CONTROL EQUIPMENT/ECONOMIC 
ANALYSIS '. 
Volatile Organic Compound Emissions. ~ u b b e r  Tire Curing. 

71008 ' r . '  

POL'LUTION CONTROL. EQUIPMENTI 
ELECTROCHEMICAL CELLS 
Special Foreign Currency Award (in Egyptian Pounds) for Study 

of.Elecirochemical Corlcentration of Sulfur Dioxide in Molten 
Salts. 130064 

POLLUTION CONTROL EQUIPMENT/ENERGY 
CONSUMPTION ' 
Assessment of Environmental Control Industry: Waste Treatment 

' Technology. 100086 
POLLUTION CONTROL EQUIPMENT/EVALUATION 

Evaluation of the DOWA SO2 Scrubbing System, 150032 
POLLUTION CONTROL EQUIPMENT/FEASIBILITY . 

STUDIES 
Electrotube, 150086 . ' 

Removal of NOx and SO2 from Flue Gas Through Electron 
Beam Irradiation, 100100 

POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
Electrostatically Charged Fog for Control of Dust from,Open 

Sources. 73004 ' r 
POLLUTION CONTROL EQUIPMENT/RESEARCH ' 

PROGRAMS - -. ~ 

Recovery of ~ i t r o ~ e n o u s  Byproducts from Flue Gas. 150029 
POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 

ASSESSMENT 
Compressed Air Energy Storage Environmental~ControI 

Technology Conccrns, 100070 
POLLUTION REGULATIONS/COST 

Effect of Water Pollution Control Regulations on Input 
Substitution Elasticities in Electric .Power Production, 56000 

POLLUTION REGULATIONS/ECONOMIC IMPACT 
Policy Studies: Radiation, ,104004 

POLLUTION REGULATIONS/ENVIRONMENTAL- 
IMPACTS 
Analysis of Impacts of State Environmental Laws. ~e'gulations. 

and Permitting Procedures on DOE Emerging Technologies. 
104056 .- .- ~ 

POLLUTION REGULATIONS/SOCIO-ECONOMIC 
FACTORS 
Policy Analysis: Air Quality. 104003 

POI.LJJTIO> SOURCES 
Sec, ubo .MOBILE POLLUT.4.YTSOURCES 

POI.YT POLL LIT.-I.\:T SOURCES 
Si74TfO.\:JR Y POLLUi71:YTSOURCES 

POLLUTION SOURCES/hlATHEMATICAL MODELS 
River Basin Validation ofthe Midtvest Research I~lstitute 

Nonpoint Calculator and Tetra Tech's Nondesignated 208 . 'Screening Methodologies. 75009 
POLLUTION.SOURCES/SAMPLlNG 

Task Order to Support Statio~iary Source Particulate Eniissions 
Chnractrrizatio~i. 73590 - .  ~ - .  

POI.O~I~\I/E~VIROS~ESTA~. TRASSPORT 
Radioecological I~ivehtig;~tic>nh of Ur;~n~uni Mill Tailing5 Sys~eni\. 

Inh7lll .""-".. 
POLONIUXl ZIO/.CARCISOCESESIS 

Study of Respiratory Ci~rcinogenesis. 35027 
.POLONIUM 2IO/ENVIRONMENTAL TRANSPORT 

Chen~ic;il ;and Geochcrnic;~l Studies clff the.Coasr of \Vushi~igto~i. 
106596 

M;~ri~ic Geocheniistry Rese;~rcli. 106627 
Y,OLONIUM 2IO/RADIATION MONITORING 

Documc~it;~tio~~ of N;ttur;~l Activity L.cvels i n  tlic Riospherc. 
'106667 

POLONIUM IIO/RADIOMUCL.IDE KINETICS 
Radioactive. Aerosols ;~t~d.Effccts. 13001 7 

POLONIUM 210/SPATIAL DISTRIBUTION 



POLYCYCLIC AROMATIC 

Photochemical and Thermal Reactions of Combustion-Related 
Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
BIOCHEMICAL REACTION KINETICS 
DNA: Polynuclear Hydrocarbon Interactions, 106323 
DNA Damage: Human Lymphoid Cells, 106515 
Isolation and Purification of Human Polycyclic Hydrocarbons. 

35094 ---. . 
Isolation and Purification of Human Polycyclic Hydrocarbons. 

z 509 5 - - - - -  
POLYCYCLIC AROMATIC HYDROCARBONS/ 

BIODEGRADATION 
Microbial Degradation of Carcinogenic Hydrocarbons. 35064 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
BIOLOGICAL EFFECTS 
Environme11tal Insults to DNA. 106127 
Tumorigenic Action of Beta. Proton. Alpha and Electron 

Radiation on the Rat Skin. 106513 
POLYCYCLIC AROMATIC HYDROCARBONS/ 

CARCINOGENESIS 
3-D Fluorometric Analysis of Hydrocarbon Metabolites. 35020 
Carcinogen-Chromatin Interaction in Cultured Cells. 35128 
Diol Eposide and Other Derivatives of PAH and AZA-PAH. 

35080 
Human Cell Carcinogenesis: Hpdrocarbons. 106208 
Reactive Heterocyclics--Cancer and Biomechanism. 35021 
Study of Polycyclic Hydrocarbon Metabolism. 35028 

POLI'CYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
ANAI.\'SIS . . . . . - . - . - 
Method Validation Studies for Priority Pollutants, 70526 

POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
PROPERTIES 
Chemistry of Carcinogenic Hpdrocarbons. 35050 

POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
REACTION YIELD 
Photodegradation of Adsorbed Polycpclic.Arenes. 34958 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
CHROMATOGRAPHY 
Isolation and Identification of PAH from Complex Mixtures. 

106268 
POLYCYCLIC AROMATIC HYDROCARBONS/COMPLEXES 

Carcinogen--DNA Complexes: Structure and Interactions, 35017 
POL\'CYCLIC AROMATIC HYDROCARBONS/ 

EKVIRONMENTAL TRANSPORT 
Bacterial Degradation of Coal Conversion By-Products 

(Polycyclic Aromatic Hydrocarbons) in  Aquatic Environments. 
56044 

Fate and Biological Effects of Polycpclic Aromatic Hydrocarbons 
in Aquatic Stream. 75043 

Fate and Biological Effects of Polycyclic Al.omntic Hydrocarbons 
in Aquatic Stream. 75046 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
FLUORESCENCE SPECTROSCOPY 
Laser-Escited Matrix-Isolation Fluormetric Analysis or 

Polycyclic Aromatic Hydroci~rbons. 130050 
POLYCYCLIC AROMATIC HYDROCARBONS/GENETIC 

EFFECTS 
Coal Liquefaction: Chromosome Damage and Repair. 106607 
Study of Mutagenesis by Chemical Carcinogens. 34660 ' 

POLYCYCLIC AROMATIC HYDROCARBONS/HEALTH 
HAZARDS 
Coal Liquefaction: Carcinogenesis Mouse Skin, 106424 
Utilization of h.lollusks for Monitoring. Surveillance, and - 

Assessing the Public Health Signific;~~ice of Polycyclic 
Aroniatics. 77562 

POLYCYCLIC AROMATIC HYDROCARBONS/MASS 
SPECTROSCOPY 
Development of Chemical Ionization Mass Spectrometry for the 

Analysis of Aromatic Hydrocarbons, Phenols. and Ami~ies in 
Water. 7.5019 

Isolation and Ide~itification of PAH from Complex Mistures. 
106268 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
METABOLISM 
Application of Crystallographic Techniques. 35047 
Chemical and Radiation Carcinogenesis. 1065 17 
Comparative Metabolism Study of PAH Analogues. 351 12 
Comparative Metabolism Study of PAH Analogues. 35133 
Conjugations and Carcinogen  metabolism. 35 113 
Environmental Polycyclics: Metabolism and Activatio~i. 34687 
Metabolism of 3-Methylcholanthre~ie in Liver and Lung. 35025 
Metabolism and Fate of Inhaled Hydrocarbons. 106293 
Polycyclic Hydrocarbon Metabolism and Carcinoge~~esis. 35069 
Pulmonary Metabolism of the N-Heterocyclic Aromatics. 35085 
Separation Identification and Quantitatiot~ of Cytochromcs P-450 

in Mammalian Tissues. 35106 
Study of Polycyclic Hydrocarbon Metabolism. 35003 
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Study of Polycyclic Hydrocarbon ~et ibol ism,  35028 
Utilization of Mollusks for Monitoring, Surveillance, and 

Assessing the Public Health Significance of Polycyclic 
Aromatics. 77562 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
METABOLITES 
3-D Fluorometric Analysis of Hydrocarbon Metabolites, 35020 
Derivatives of Carcinogenic Polycyclic Hydrocarbons. 35001 
Metabolic Activation of the Polycyclic Hydrocarbons, 35075 
Modification of Procarcinogen Enzymatic Activation, 35056 
Synthesis, Pl~utochemistry and Thermochemistry of Arene 

Oxides. 35019 
Synthesis of Polycyclic Hydrocarbon Derivatives. 35029 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
MONITORING 
Develooment of Environmental Monitors. 106430 
~ o s i m & r v  for New Enerev Svstem ~ollutants. 106435 
Gas~fiers in lndus t ry ,~106~~8~ '  

POLYCYCLIC AROMATIC HYDROCARBONS/ 
MUTAGENESIS 
Diol Epoxide and Other Derivatives of PAH and AZA-PAH. 

35080 
~ u t a g e n i c i t ~  and Metabolism of Cyclopenta(c.d)pyrene. 34688 

POI..YCYCLIC AROMATIC HYDROCARBONS/OXIDATION 
Assessment of Environmental Control Technology for Coal 

Conversion Wastewater Systems. 100063 
POLYCYCLIC AROMATIC HYDROCARBONS/ 

PHOTOCHEMISTRY 
Biologic Effects of Environmental Radiation. 34900 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
PURIFICATION 
Polynuclear Aromatic Compounds: Synthesis and Purification. 

72555 . . 
POLYCYCLIC AROMATIC HYDROCARBONS/RESPONSE 

MODIFYING FACTORS 
Coal Liquefaction: Carcinogenesis Mouse Skin. 106424 

POLYCYCLIC AROMATIC HYDROCARBONS/RETENTION 
Retention and Fate of Inhaled PAH. 106260 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
SPECTROSCOPY 
Development of Laser-Excited Molecular Lurni~iescence 

Specrrometric Methods for Polynuclear Aromatic 
Hydrocarbons. 106738 

POLYCYCLIC AROMATIC HYDROCARBONS/SYNERGISM 
Molecular Genetics and Environme~ital Mutagens. 106097 

POLYCYCLIC AROMATIC HYDROCAKBONS/SYNTHESlS 
Polyi~uclear Aromatic Compoutids: Sy~itliesis and Purilicatio~t. 

72555 
POLYCYCLIC AROMATIC HYDROCARBONS/THIN- 

LAYER CHROMATOGRAPHY 
Automated Analysis for Workplace Et~viro~lment. 106449 

POLYCYCLIC AROMATIC HYDROCARBONS/TOXlCIT\' 
Activated Mutagenic and Carcinogenic Hydrocarbons. 35070 
Binding of Aromatic Hydrocarbons to Nucleic Acids. 35148 
Coal--Oil Mistures Tosicology. 1067 14 
DNA Repair After Polycyclic Hydrocnrho~i Adrni~iistr;~tio~i. 

35084 
Evaluatio~i of the Tumorige~iic Enhancing Pote~itinl in Liver of 

Polycyclic Aromatic Hydrocorbo~is. 106741 
In Vitro Chemical Ci~rci~~oge~~esis.  35102 
lnteractio~~ of Antioxidants \vith Bet~zopyre~ie and Derivatives. 

35125 
Isolation and Identification of PAH from Comples ~ i s t " res .  

106268 
Metabolism of Polyaromatic Hpdrocarbo~is by Mixed Fut~ctioll 

Osidases i n  Marine Organisms. 77559 
Modifiers of Chemical Carcinogcnesis i l l  Cell Structure. 35067 
Mutage~iesis Test Systenls: Developilient. 106207 
Osidatioti and Conductio~~ of Carcinogenic Hydrocarbo~~s in 

Marille Animals. 77556 
Reaction of Carcinogens and Ccll Extracts \\.ill1 RF-DNA. 35063 
Role of Environmetital Aro111:itic Hydroc;lrbons i n  Mut;~gencsis 

and C;~rcinoge~iesis. 10629 1 
Susceptibility of Genetically Defined Stock of Fish to Chemical 

c .  ,trLlnogens. .' 775 17 
Xetiohiotic-Met;~holizi~ig Activity i n  Skin and Its Kespo~lse to 

E~~vironrne~it;~l Agents. 34452 
POI.YHYDROXYARO\IATICS 

Sctn POL YPHE.\'OLS 
POLY~~ERAS~~S/B~OCHEZ~IC.~~.'REACTIOS KISETICS 

Repair and Cell Cycle Respotisc it1 Cells Esposed to 
Enviro~lrne~it;~I Biohazards. 106131 

POI.YhlERS/BIODEGRADATlOS 
Enzymatic Degradation of Polymers Produced hy I 'ln~it illid 

Cheniic;~l Dcgriidi~tioti of EOR Con~pou~~ds.  113017 
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POLY MERS/FRACTIONATION 
Field-Flow Fractionation in the Analysis of Energy-Related 

Materials, 106229 
POLYMERWWATER POLLUTION ABATEMENT 

Functional Polymers for Removal of Heavy-Metal Pollutants 
from Watcr. 56053 

POLYNUCLEAR IIYDROCARBONS 
See CONDEIVSED AROMA TICS 

POLYPEPTIDES 
See also GL UTA THIONE 

POLY PEPTIDES/BIOSYNTHESlS 
Svnthesis of Polvnentide Hormones and Prohormones bv Normal 

.and ~ e o ~ l a s t i c ' ~ ; n ~  Epithelium. 34504 
POLYPHENOLS 

See also FL UOR ESCEIIV 
POLY PHENOLS/TERATOGENESlS 

Effects of Prenatal Exposure to Foreign Chemicals on Genital 
Tract Function. 34404 

POLY PROPY LENE/MANUFACTURING 
Demonstration of Polypropylene Waste to Fuel Oil Conversion 

Technology, 110008 
POLYSULFIDES 

See SULFIDES 
PONDS 

See also COOLIAIG PONDS 
See L.4KES 

PONDS/CONTAM IN ATION 
Radioecology of Nuclear Fuel Cycles. 106462 

PONDS/HYDRODYNAMICS 
Hydrodynamic and Chemical Modeling of Heavy Metals in 

Ashpond Leachates. 106254 
PONDS/LEACHING 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Effects of Coal-Ash Leachate on Ground Water Quality 
T a c k  150ln7 - - -. . . . - - . . . . 

PONDS/LIMNOLOGY 
Radioecology of Nuclear Fuel Cycles. 106462 

PONDS/RADIONUCLIDE MIGRATION 
Radioecology of Nuclear Fuel Cycles. 106462 

PONDS/SEDIMENTS 
Ion Basins. 71050 

PONDS/SOLAR WATER HEATERS 
Improvine. Cold Weather Operation of Se\\'ae.e Laaoons with 

solar H-eat. 56007 
POSDS (COOLISG) 

See C O 0 L I . W  PO.\DS 
POPULATIOS DYSA~ICS/TE~IPERATURE EFFECTS 

Effect of Temperature on Experimental Stream Ecosystems. 76513 
POSITIOS SENSITIVE DETECTORWDATA PROCESSING 

Radiation Instrument Development. 106356 
POSITION SENSITIVE DETECTORWREADOUT SYSTEMS 

Radiation Instrumear Development. 106356 
POSITIVE IOSS 

SL'C C.l TIO.YS 
- - - . - - - - . - - - - - 

See DRI.VKI.\'G W.4 TER 
POTASSIUhl/ISHALATIOS 

Trace Element Deposition in Ambient Aerosol Inhalation. 34638 
POTASSIUM/UPTAKE 

Use of Sludges and Top Soil in Reclamation Coal Strip-Mine 
Spoils. 94 

POTASSIUM IODIDES/RADIOSENSITIVITY EFFECTS 
Potassium Iodide as a Thyroid Blocking Agent in a Radiation 

Emergency. 37202 
POTATOES/TOLERANCE 

Air Pollution Effects on Food Quality. 106547 
POULTRY 

See FOWL 
POWDERWSHEAR PROPERTIES 

Equity Issues in Radioactive Waste Management. 130048 
POWER GENERATIOX 

See also CO-GEA'ERATIOA' 
POWER GENERATION/COST 

Economics of Delav Exnerienced bv Electrical Utilities in - 

Meeting Water ~ u a l i t ' ~  standard; 56042 
Macro Economic Study: Biomass vs. Coal. 71041 

POWER GENERATION/COST BENEFIT ANALYSIS 
Ex Post Facto Analvsis of Army Corp of Engineers and Bureau of 

Reclamation ~rojects  in ~ o n i a n a ,  56024 
- 

POWER GENERATION/ENVIRONMENTAL EFFECTS . -  - 
~ t m o s ~ h e r i c ~ u r b u l e n c e  and Diffusion Research, 106568 
ECT for Electric Power Reduction from Coal. 100051 

POWER GENERATION/ENVIRONMENTAL IMPACTS 
Pilot Application of Regional lnstream Flow Methodology in 

Water for Energy Assessn~ents, 52007 
POWER GENERATION/POLLUTION CONTROL 

ECT for Electric Power Reduction from Coal. 100051 

POWER GENERATION/POLLUTION REGULATIONS 
Effect of Water Pollution Control Regulations on Input 

Substitution Elasticities in Electric Power Production, 56000 
POWER PLANTS 

See also HYDROELECTRIC POWER PLANTS 
SOL.4R POWER PL.4ArTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 

POWER PLANTS/BIOLOGICAL EFFECTS 
Biomonitoring. 150097 
Thermal Effects Studies. 106417 

POWER PLANTS/COOLlNG SYSTEMS 
Assessment of Entrainment and impingement of Yellow Perch, 

76509 
POWER PLANTS/ENVIRONMENTAL EFFECTS 

Mt:teorological Research and Development, 106562 
POWER PLANTS/ENVIRONMENTAL IMPACTS 

Advanced Waste Heat Control: Development of Techniques to 
Determine Fishery Population Impacts Associated with Power 
Plant Raw Water Usage, 150071 

Impacts on Hudson River White Perch, 160001 
Regional Assessments Activity, 104001 
Theoretical Dynamics of Buoyant Plumes in Coastal Waters, 

130054 
POWER PLANTWINTAKE STRUCTURES 

Horizontal Travelling Screen. 150096 
POWER PLANTS/PLUMES 

Processing of SURE Plume Study Data. 73548 
POWER PLANTS/SITE SELECTION 

Coastal Zone Predictive Modeling at Power Plant Sites, 160090 
Development of Biological Criter~a for Load Management and 

Siting Practices. 150094 
Incorporating Fish and Wildlife Values into Decisions Regarding 

Electric Power Facilities, 52000 
POWER PLANTWTHERMAL EFFLUENTS 

Advanced Waste Heat Control for EPA. 150016 
Aerodynaniic Problems of Large-Scale Cooling Devices. 130024 
Membrane Processes for Refurbishing Power Plant Water Supply, 

I 5nol I . 
.Thermal Effects Studies, 106417 

POWER PLANTS/WATER POLLUTION CONTROL 
Advanced Waste Heat Control for EPA-Membrane Technologv 

Task. 150072 
POWER PLANTS/WATER REQUIREME.NTS 

Water Use Information System, 114020 
POWER REACTORS 

See also SHIPPIIVGPOR T RE'4CTOR 
SRE REACTOR - -  - - . ~  

THREE MILE ISLAND- I REACTOR 
THREE MILE ISLAND-2 REACTOR 

POWER REACTORS/CONTROL ROOMS 
Reactor Control Room Infiltration, 11015 

POWER REACTORS/MELTDO\\'N 
Natural Convection i n  Molten Pools. 160005 

POWER REACTORS/RADIOACTIVE EFFLUENTS 
Ar~alysis of Nuclear Fuel Cycles. 100067 

POWER REACTORS/RADIOACTIVE WASTE 
MANAGEMENT 
Analysis of Nuclear Fuel Cycles. 100067 

POWER REACTORS/REACTOR MATERIALS 
Advanced Fracture Mechanics Methodology. 160038 
J-R Curve Methodology Development--Computer Interactive. 

l hOn39 . - - - " >  

POWER REACTORSBTEAM GENERATORS 
Eddy-Current In-Service Inspection for Steam Generators. 160052 

POWER SUBSTATIOSS/HEALTH HAZARDS 
Pollutant Responses in Marine Animals. 130012 

POWER SUBSTATIONS/TRANSFORMERS 
Sound Absorbing Panel Developments. 1 16001 

POWER SYSTEIClS/FEASIBILITY STUDIES 
Hybrid Power Sources for Reniote Site Applications. 67002 

POWER TRANShllSSlON LINES/DAhlAGE 
Corrosion of Galvanized Steel Near Po\ver Plants. 73575 

POWER TRANSMISSION LINES/ELECTRIC FIELDS 
Electric Field Data for 500-kV Transmissiotl Lines. 150040 

POWER TRANSMISSION LINES/ENVIRONMENTAL 
EFFECTS 
Environmr~~tal Control Technology Requirements for Future AC. 

High-Voltage 0verhe;ld Facilities. 100084 
State-of-the-Art Revie\\. of State/Federal En\,ironmentnl 

Requirements Concerning Electricill Effects of Overhead 
Tru~~smission Lines. 100091 

Transmission Line Effects on Bird Flights. 116013 
UHV Transmission Biological Study. 116012 

POWER TRANSMISSION LINES/NOISE 
Electric Ficld Data for 5M)-kV Trilnsmission Lines. IS0040 

POWER TRANSMISSION LINES/SITE SELECTION 
Incorporating Fish and Wildlife Values into Decisio~ls Regilrding 

Electric Power Facilities. 52000 
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POWER TRANSMISSION TOWERS/DYNAMIC LOADS 
Progressive Colla~se of Transmission.Line Structures Due to 

~ 5 n a m i c  ~ o a d i ,  130038 
POWER TRANSMISSION TOWERS/FAILURES 

Progressive Collapse of Transmission Line Structures Due to 
Dvnamic Loads. 130038 

POWER-BURST FACILITY USAEC 
See PBF REACTOR 

PRECIPlTATlON - -. - - - - - - . - - - - . . 
(I,) cl~ernical processes orrly: see also A TMOSPHERIC 

PRECIPITATIONS. ELECTRON PRECIPITA TIOIV, a t ~ d  
PROTOlV PRECIPITA TION.) 

PRECIPITATION/MONITORING 
Direct Seeding of Commercial Forest Trees on Surface Mine 

Spoil. 42 
PRECIPITATION SCAVESCINCAECHNOLOGY 

ASSESSRTENT 
' Precipitation Scavenging Studies, 106603 

PRECIPITATIONS (ATMOSPHERIC) 
See A TMOSPHERIC PRECIPITA T10A7S 

PRESSURE VESSELS/CRACKS 
Crack Arrest Study. 160014 

PRESSURE VESSELS/FRACTURES 
Heavy-Section Steel Technology Program, 160017 

PRESSURE VESSELS/NEUTRON DOSIMETRY 
Dosimetry Measurement Reference Data Base for LWR Pressure 

Vessel Irradiation Surveillance, 160036 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 

Light Water Reactor (LWR) Pressure Vessel Irradiation Program, 
16005 1 

PRESSURE VESSELS/RELIABILITY 
' Structural Integrity of Water Reactor Pressure Boundary 

Components, 16001 5 
PRESSURE VESSELS/STRESS ANALYSIS 

Design Criteria for Piping and Nozzles. 160013 
PRESSURE VESSELS/ULTRASONIC TESTING 

Impro\~ed Ultrasonic Non-Destructive Testing of Pressure 
Vessels. 1600 18 

PRESSURIZED WATER REACTORS 
See PWR TYPE R E.4CTORS 

PROBES/FEASIBILITY STUDIES 
Acoustic Sensing System for Mapping Soil--Rock Interface. 63029 
Fabrication and Research Evaluation of a New Combination 

Sensing Systcm to Determine Ground Conditions for Tunnel 
Design and Construction. 63026 

Fabrication of an Inductive Resistivity Probe for Site Exploration, 
63027 

PROCESS SOLUTIOSS/CHEMICAL COhlPOSITION 
Fraction;ltion of Organic Samples from Hygas Pilot Plant, 106729 

PYOCESS SOLUTIONS/TOXIClTY 
Fractionation of Organic Samples from Hygas Pilot Plaiit. 106729 

PROCESSING (DATA) 
Scc DATA PROCESS1.YG 

PROCESSISG (ORES) 
See O R E  PHOCESSIiYG 

PROCESSING (WASTES) -~. - 

Scc,  WAS?^ PROCESS1.YG 
PRODUCER GAS/FUEL SUBSTITUTIOK 

Producer G;IS as ;I Petroleum Substitute. 88 
PRO\lET?IAZISE 

Sc.e .4.kfI.YES 
PROklETHIU\l 147/TOXICITY 

Tumorigenic Risk from Particles in the Lung. 106395 
PROPESAL 

~~p 

Sc,c . ~ C R O L  ~ 1 . y  
PROPHASE 

See MITOSIS 
PROPORTIOSAL COUSTERS/DESIGN 

Rcal Time Monitor for Airborne Tritium. I06233 
I'ROPORTIONAL COUNTERS/SENSITIVITY 

Rcal Time Monitor for Airborne Tritium, 106233 
PROSTACLASDISS/BIOSYSTHESIS 

Prostaglandins In 'l'umor Promotion. 34506 
PROTECTIOS 

Scc, S,4 FETY 
PROTECTIOS (RADIATIOS) 

Src, R.4 D1.J 7'10.Y PHOTEC7'IO.Y 
PROTEISS - - - .  

Sc+r ULVO :I CT1.Y 
MIS TO.\'W 
PEPTIDJZS 

PROTEINS/BIOCHEMICAL REACTION KINETICS 
It~ductiot~ of Mctallothiol~ein by C;idmium. Copper. and Mercury. 

3461 1 
Metalloprotein Nirrosyl Forniation and Reactivity. 34697 
Mct;illothiot~cil~: Structure-Functiotr Rclation3hips. 3481 5 
Multinuclcnr NMR 111\,cstiga1ions of Met:~llothioneili. 34'150 
T o ~ i c  Pollutailts and Mcrnbriinc 1011 Transport. 106721 

PROTEINS/BIOCHEMISTRY 
Study of Polycyclic Hydrocarbon Metabolism, 35028 

PROTEINS/BIOLOGICAL FUNCTIONS 
Plant Cell Wall, 106088 

PROTEINS/BIOSYNTHESIS 
Nature of Lead and Mercury Binding Nuclear Proteins. 34820 
Nucleic Acids and Protein Synthesizing Mechanisms of 

Mitochondria, 106286 
Protein Synthesis: Aberrant Control, 106125 
Radiation-Induced Modifications in Protein Synthesis, 35015 
Regulation of Nucleic Acid and Protein Synthesis: a Background 

Study Related to the Biological Effects of Radiation, 106144 
PROTEINS/CHEMICAL PROPERTIES 

Biophysics. 106096 
PROTEINS/CONFORMATIONAL CHANGES 

Nucleic Acid--Protein Interactions: Conformational Studies. 
106558 

PROTEINS/FLUORESCENCE SPECTROSCOPY 
Photophysics of Macromolecules. 106126 

PROTEINS/GENETIC MAPPING 
Regulation of Gene Expression During Differentiation, 34403 

PROTEINS/METABOLISM 
Nucleic Acid and Protein Metabolism During Seed 

Embryogenesis, 106142 
Plant Cell Wall, 106088 

PROTEINS/MOLECULAR STRUCTURE 
Plant Cell Wall. 106088 

PROTEINS/NEUTRON DIFFRACTION 
Neutron Diffraction Studies of Protein, 1061 18 
X-Ray and Neutron Diffraction, Study of Biological Structures, 

1061 17 
PROTEINS/PRODUCTION 

Optimization of Animal Wastes Treatment with Reference to 
Biotreatment. Recovery of Gas. Proteins and Agricultural 
Utilization of Effluents. 7551 1 

PROTEINS/TOXICITY 
Metalloprotein Nitrosyl Formation and Reactivity, 34697 

PROTOY BEA\IS/BIOLOGICAL RADIATION EFFECTS 
Tumorigenic Action of Beta, Proton. Alpha and Electron 

Radiation on the Rat Skin, 106513 
PROTONS/DOSI\IETRY 

Biological and Clinical Dosimetry, 106532 
PROTOPLASTS 

See PL.4.YT CELLS 
PROTOZOA 

Sec also ZOOPLAI\~KTO!\~ 
PROTOZOA/PHYSIOLOGY 

Marine Protozoan Microsomal Activation of Oil Pollutants to 
Mutagens. 77563 

PRUDHOE BAY/BASELISE ECOLOGY 
Ecological Baseline Investigations Along the Yukon River-- 

Prudhoc Bay Haul Road. Alaska, 106678 
Subsea Permafrost Hazards: Beaufort Sea. 54014 

PSEUDOAIOSAS/\~ETABOLISi\I 
Enzymatic Osygen Fixation into Aromatic Hydrocarbons. 34603 

PSYCHOLOGY 
SLV BEH.4 I'IOR 

PUBLIC OPISIOS/RADIATION HAZARDS 
Forum Entitled Nuclear Radiation: How Dangerous Is I t .  160151 

PUBLIC POL.ICY/ETHICS 
Intergenerational Ethics and National Energy Policy. 130056 

PUBLIC UTILITIES 
Set* ~ 1 . ~ 0  ELECTRIC UTILITIES 

PUBLIC UTILITIES/TECHNOLOGY ASSESSMENT 
Alternative Urban Str;ltegies. 104017 

PUERTO RICO/BASELISE ECOLOGY 
Terrehtrial Eccllogy Project. 106570 

I'UERTO RICO/NATUKE RESERVES 
Feasibility Stildy: E~~\ironnlent;~l Rcse;trch Park. 106224 

PUERTO RICO/POLLUTION 
Marine Pollution Studies. 106569 

PUXIPED STORAGE POWER PLAXTS/ESVIROS\IENTAL 
EFFF.STS 
Shoreline Erosiot~ Study at 1.udington Pumped Storage Project. 

l20000 
I'UMI'ED STORAGE POWER PL.ANTS/ENVIRONMENTAL 

IMPACTS 

- - . . - . . 
S~,L> (I/.YO S0L:IR IK4 TER fJU.MPS 

I'UMPS/ENERGY CONSUMPTION 
Efficiel~cy l'crfornr:~trce Critcri;~ for Irrigutioti Systems. 56040 
Il~vestigation of Fiictors Affecting ~ l i c r ~ ~  for 1rrip;ttion Pumping. 

56038 
PURINES 

S~BL, (I/.YO GU.1 .YI.\'IC ... ~. .- 

I ' I IR INES/CI IE~~ICAL.  RADIATION EFFECTS 
P r o ~ l u c t i ~ ~ ~ ~  ol'Ol~cogcllic. I'uril~c N Osidcs hy Ioi~izilrg Kadi;ition. 

35045 
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PVC 
(Polyvinyl chloride.) 

PVC/CARCINOGENESIS 
Carcinogenic Intermediates of Vinyl Chloride and Analogs, 34632 

PVC/METABOLISM 
Carcinogenic Intermediates of Vinyl Chloride and Analogs, 34632 

PWR TYPE REACTORS 
See also LOFT REACTOR 

SHJPPINGPOR T REACTOR 
THREE MILE ISLAND-] RE,4CTOR 
THREE MILE ISLA NU-2 KEACI'UK 

PWR TYPE REACTORS/ACTIVITY LEVELS 
Source Term Measurements. 160016 

PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Containment Analysis Development, I60002 

PWR TYPE REACTORS/ECCS 
Alternate ECC Concepts, 160030 
Creare Downcomer Effects Program, 160009 
Steam-Water Mixing and System Hydrodynamics Program, 

160010 
PWR TYPE REACTORS/ENVIRONMENTAL IMPACTS 

Utilization of Atmospheric Release Advisory Capability (ARAC), 
160092 

PWR TYPE REACTORS/FISSION PRODUCT RELEASE 
Source Term Measurements. 160016 

PWR TYPE REACTORSIFUEL ELEMENT FAILURE 
Fuel Behavior Verification, 160007 

PWR TYPE REACTORS/FI.JF.I. EI.EMENTS 
Fission Product Release from LWR Fuel, 160006 
Fuel Behavior Verification, 160007 
Fuel Behavior Model Development, 160008 

PWR TYPE REACTORWFUEL-COOLANT INTERACTIONS 
Steam Explosion Phenomena. 1601 12 

PWR TYPE REACTORS/LOSS O F  COOLANT 
Advanced Two-Phasc Flow Instrumentation, 160018 
Fission Product Transport Analysis, 160004 
Fluid Distribution and Liquid Level Detector System, 160132 
PWR 3-D Program: Advanced Instrumentation for Reflood 

Studies Program, 160050 
PWR Blowdown Heat Transfer Separate Effects Program. 16001 1 

PWR TYPE REACTORWMELTDOWN 
Molten Fuel lnteractio~s. 16011 1 
Separate Effects Tests for TRAP Code Development. 160123 

PWR TYPE REACTORS/NOZZLES 
Design Criteria for Piping and Nozzles, 160013 

PWR TYP,E REACTORS/PIPES 
Design Criteria for Piping and Nozzles. 160013 

PWR TYPE REACTORS/PRESSURE VESSELS 
Crack Arrest Study, 160014 
Design Criteria for Piping and Nozzles, 16001 3 
Dosimetry Measurement Reference Data Base for LWR Pressure 

Vessel Irradiation Surveillance, 160036 
Heavy-Section Steel Technology Program. 16001 7 
Improved Ultrasonic Non-Destructive Testing of Pressure 

Vessels. 16001 8 
Light Water Reactor (LWR) Pressure Vessel Irradiation Program. 

16005 1 
LWR Pressure Vessel Irradiation Surveillance Dosimetry. 160031 
Structural Integrity of Water Reactor Pressure Boundary 

Components. IhlWlS 
PWR TYPE REACTORS/RADIATION MONlTORlNG 

Utilization of Atmospheric Release Advisory Capability (ARAC). 
160092 

PWR TYPE REACTORS/RADIATION MONI'I'OKS 
Guidance Documents for Off-Site Emergency Instrumentation for 

Accidents Involving Light Water Nuclear Power Plants. 160154 
PWR TYPE REACTORS/RADIATION PROTECTION 

Guidance Documents for Off-Site Emergency Instrumentation for 
Accidents Involving Light Water Nuclear Po\\'er Plants, 160154 

PWR TYPE REACTORWREACTOR COOLING SYSTEMS 
Inspection of Nuclear Reactor Welding by Acoustic Emission. 

160012 
PWR TYPE REACTORS/REACTOR DECOMMISSlONlNG 

Safety and Costs Related to Deconimissioning Light Water 
Reactors. 160169 

PWR TYPE REACTORS/REACTOR MATERIALS 
Heavy-Section Steel Technology Program. 160017 
Molten Fuel Interactions. 1601 1 1  

PWR TYPE REACTORS/SITE SELECTION 
Computer-Plotted Map of Land Use and Lalid Cover. Three Mile 

Island and Vicinity. 53047 
PWR TYPE REACTORWSPENT FUEL STORAGE 

GElS on Handling and Storage of Spent Light Water Po\ver 
Reactor Spent Fuel. 160022 

PWR TYPE REACTORWSTEAM GENERATORS 
Steam Generator Tube Rupture Iodine Transport Mechnnisnis. 

160140 

PWR TYPE REACTORWTEST FACILITIES 
PWR 3-D Program: Advanced Instrumentation for Reflood 

Studies Program, 160050 
PWR TYPE REACTORS/THORIUM CYCLE 

Regulatory Differences Between Thorium and Current Uranium 
Fuel Cyclcs, 160138 

PYRENE/PHOTOLYSIS 
Photodegradation of Adsorbed Polycyclic Arenes, 34958 

PYRIDINEAZOHYDROXYNAPHTHALENE 
See PAR' 

PYRIDYLAZONAPHTHOL 
See P.4 1v 

PYRIitIIDINES/BIOCHEAIICAL REACTION KINETICS 
Childhood Lead. Pyrimidines and Metabolic Debris, 34649 

PYRITE/CHEMICAL ANALYSIS 
Structural and Chemical Studies of Frarnboidal Pyrite Related to 

Acid Mine Water. 56055 
PYRITE/CHEMICAL COMPOSITION 

Structural and Chemical Studies of Frarnboidal Pyrite Related to 
Acid Mine Water. 56055 

PYRITE/CHEMICAL REACTIONS 
Structural and Chemical Studies of Framboidal Pyrite Related to 

Acid Mine Water, 56055 
PYRITE/CRYSTAL STRUCTURE 

Strt~ctural and Chemical Studies of Framboidal Pyrite Related to 
Acid Mine Water, 56055 

PYROLYSIS/FEASIBILITY STUDIES 
Portable Unit for Pyrolysis of Agricultural W;lstes, 71077 

PYROLYTIC OILS/FRACTIONATION 
Developnient of Data for Scale-Up for Continuous Processing or 

Pyrolytic Oils, 71516 
PYROLYTlC OILS/PROCESSING 

Development of Data for Scale-Up for Continuous Processing or 
Pyrolytic Oils, 71516 

QUALITY ASSURANCE 
Energy Quality and Reliability Assurance Program Development, 

100009 
QUALITY ASSURANCE/EDUCATION 

Quality Assurance Program for the IERL-CI In-House Locations. 
7 1066 

QUALITY COSTROL 
Continuing Analyses of All Quality Control and Performance 

Evaluation Samples. 70510 
QUlNOLINES/BIOLOGICAL EFFECTS 

Mechanisms of Carcinogenesis in Cell Cultures. 35018 
QUINOLINES/ENVIRONMENTAL TRANSPORT 

Fate and Biological Effects of Polycyclic Aromatic Hydrocarbons 
in Aquatic Stream. 75046 

OUINOL.INES/MUTAGENESIS .~ - - - .  

Coal Liquefaction: Cornparati\,e Mutage~iesis. 106425 
QIJINOLINES/RADIOSENSlTlVlTY EFFECTS 

Mechanisms of Cnrcir~ogeriesis in Cell Cultures. 35018 

RABBITS/\lETABOLIS\I 
Erfccts of L.ead on Procaryotic orid Eucaryotic Cells. 31621 

RABRITS/UPTAKE 
Metabolism and Carcinogenicity or Haloaromatic Pollutntits. 

35124 
RADAR 

Sr,c, u/.so OPTIC.4 L R.4 D.4R 
KADAR/IJULSE TECHNIQUES 

Coal Mine H;lznrd Dctection Using Synlliclic Pulse Radar. 51039 
RADIATIOS ACCIDESTS/RISK ASSESS\lEST 

Computer-Plotted Map of L.atld Use and Land Cover. Three Milc 
Islalid and Vicinity. 53017 

RADIATION ACCIDENTS/SIMUl.ATION 
Effect of Liquid I';~tli\raps i l l  Consequence Caleulutions. 160120 

RADIATIOS DAAIAGE (BIOLOGICAL) 
SL,C, R.J DI..I no.\. I.YJUR IES 

RADIATION DECONTAAIINATION 
See, DEC0.\'T4.WIMI.\..4 TO.\' 

RADlATlOX DETECTORS 
Scc al.vo G.4.M.M.4 C:I.MER.JS 

POSITIO.\' SE\JI 7'11'E DETECTORS 
PROPOR T10.\:-I L COU.\'TERS 
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RADIATION MONITORS. 
RADIOMETERS . . . 

Environmental Evaluation Methods, 106717 
RADIATION DETECTORSITECHNOLOGY ASSESSMENT 

Theoretical Dosimetry, 11022 
RADIATION DOSEMETERS 

See DOSEMETERS 
RADIATION DOSES/DOSE EQUIVALENTS 

Methods in Dosimetry, 160162, . ' 

RADIATION DOSES/FORECASTING ' ' 

Radiation Exposures from Products,Containing Radioactive 
Materials, 160172 . .  . 

RADIATION DOSIMETRY 
See DOSIMETR Y 

RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 

RADIATION HAZARDS/COMPARATIVE EVALUATIONS 
Forum Entitled Nuclear Radiation: How Dangerous'Is It. 160151 

RADIATION HYGIENE 
See RADIATION PROTECTIOhl - . 

RADIATION INJURIES/BIOLOGICAL RECOVERY 
Modification of Radiation Injury, 35092 * ' . 

RADIATION INJURIES/BIOLOGICAL REPAIR 
Effect of Chloroquine on Radi:.tion Repair in Tumor Cells 

(Human. Mice). 351 10 ,. - -  - 

~ a d & t i o n  Repair in Droso hila melanogaster, 35146 
RADIATION M O N I T O R I ~  

See also AERIAL MOIVITORI~VG : 
Aerial Measuring System (AMS), 100102 
Confirmatory Survey of US Nuclear Facilities at Oak Ridge. 

I613117 .---- 
Monitoring for Compliance with Decommissioning Criteria, 
1613177 

K A D ~ A T ~ O N  MONITORING/MANAGEMENT ' 
Mid-Pacific Marine Laboratory, 106563 

RADIATION MONITORING/MANUALS 
Handbook on Effluent Monitoring, 100006 

RADIATION MONITORING/OPTIMIZATION 
Environmental Radioactivity Measurements. 74582 

RADIATION MONITORING/SIMULATORS 
Feasibility Study Regarding an Emergency Preparedness 

Simulation Facility, 160155 
RADIATION MONITORING/STANDARDS 

Develop Reference Samples and Materials, 74525 
Energy Related Pollutant and Effects Monitoring and Associated 

Methods and Technique Development, 11013 
Radiological Pollutants Quality Assurance. 11020 

RADIATION MONITORS 
Guidance Documents for Off-Site Emergency Instrumentation for 

Accidents Involving Light Water Nuclear Power Plants, 160154 
RADIATION MONITORS/PERFORMANCE TESTING 

Review of In-Plant Monitor Capability. 160103 
Supplemental Meteorological Instrumentation for Incident 

Response. 160096 
RADIATION PROTECTION 

Guidance Documents for Off-Site Emergency lnstrumentation for 
Accidents Involving Light Water Nuclear Power Plants, 160154 

Radiation Protection Studies, 106716 
Safety Review of Nuclear Facilities. 160045 

RADIATION SAFETY 
See RADIATION PROTECTION 

RADIATION STREAMING/COMPUTERIZED SIMULATION 
Radiation Streaming. 160068 

RADICALS 
I .  
'RADICALS 

THIYL RADICALS 
RADICALS/CHEMICAL REACTIONS 

Combustion and Atmospheric Pollution Chemistry. 119038 
RADICALS/ELECTRON SPIN RESONANCE 

Oxidative and Free Radical Mechanisms Underlying the Actions 
of Pollutants, 106068 

RADICALS/MEASURING INSTRUMENTS 
Chemical Amplifiers as Odd Hydrogen Radical Detectors, 72532 

RADIO EQUIPMENT 
See also C0M.M U'VCA TIONS 

R A D I O  EQUIPMENT/DESIGN 
Highway Advisory Radio System Analysis and Design 

Guidelines. 63045 

RADIOACTIVE AEROSOLS/EMERGENCY PLANS 
Atmospheric Release Advisory Capability, 1601 10 

RADIOACTIVE AEROSOLS/ENVIRONMENTAL 
TRANSPORT 
Aerosol Release of Radioactive Materials from Fuel Cycle 

Facility Accidents, 160174 
Air Transport of Pollutants, 106637 

RADIOACTIVE AEROSOLWHEALTH HAZARDS 
Assessment of Respiratory Protection Systems, 160054 

RADIOACTIVE AEROSOLS/INHALATION 
Aerosol and Analytical Technology, 106470 

RADIOACTIVE AEROSOLS/NUCLEATION 
Experimental Investigation of Aerosol Formation in the 

Atmosphere and Aerosol Acoustic Agglomeration, 130066 
RADIOACTIVE AEROSOLS/PARTICLE KINEMATICS 

Development of Improved Monitoring Equipment for On-Line 
Detection and Characterization of Airborne Plutonium 
Aerosols (AP), 106348 

RADIOACTIVE'AEROSOLS/PARTICLE RESUSPENSION 
Particle Resuspension and Translocation, 106455 

RADIOACTIVE AEROSOLS/RADIATION MONITORlNG 
Development of Improved Monitoring Equipment for On-Line 

Detection and C h a ~ - a c t e ~ i ~ a ~ i v ~ ~  vf Airbvr~ie Plutvnium 
Aerosols (AP), 106348 

Radon and Aerosol Release from Open-Pit Uranium Mining, 
I f,nnss 

RADIOACTIVE AEROSOLS/RADIOCHEMICAL ANALYSIS 
Aerosol and Analvtical Technoloev. 106470 

RADIOACTIVE A'EROSOLS/R~DIONUCLIDE KINETICS 
ARAC Operations, 100016 

RADIOACTIVE AEROSOLS/RADIONUCLIDE MIGRATION 
ARAC Operations, 100016 

RADIOACTIVE AEROSOLS/SAMPLING 
Theoretical Studies of Aerosol Dynamics. 735 12 

RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 

RADIOACTIVE EFFLUENTS 
Se; also RAD?OACT?VE WASTES 

Analysis of Nuclear Fuel Cycles. 100067 
RADIOACTIVE E F F L U E N T V D A T A  ACQUISITION 

SYSTEMS 
Environmental Monitoring Data Systems. 10001 1 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
EFFECTS 
Nutrient and Radionuclide Cycling, 106615 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
IMPACTS - -  ~~ - 

Fusion Tech: Aquatic Environmental Cycling; Effects of 
Activation Product Nuclides. 106415 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
TRANSPORT 
Atmospheric Transport and Dispersion of Pollutants and Related 

Meteorological Studies. 13006 
RADIOACTIVE EFFLUENTWHEALTH HAZARDS 

Health Effects Assessment: Exposure to Radiation and Non- 
Radiation Pollutants. 160089 

RADIOACTIVE EFFLUENTS/MATHEMATICAL MODELS 
Model Evaluation of Breeder Reactor Radioactivity Releases. 

114017 
RADIOACTIVE EFFLUENTS/MONITORING 

Energy-Related Radiological Pollutant Monitoring and 
Techniques Development. 74509 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 
Documentation of Natural Activity I .evels in the Riosphere. 

106667 
RADIOACTIVE EFFLUENTS/RISK ASSESSMENT 

Biometrics: Risk Analysis. 106406 
RADIOACTIVE EFFLUENTS/STACK DISPOSAL 

Air Transport of Pollutants. I06637 
Research Aircraft Program, 106655 
Studv of Atmos~her ic  Releases. 106641 

RADIOACTIVE'EFFLUENTS/TRANSURANIUM 
ELEMENTS 
Cycling of Long-lived Radionuclides. 106643 

RADIOACTIVE RIATERIALS 
S w  UISO FlSSIO,\' PRODUCTS 

R . ~ D I O . ~ C T / V E ~ W . J S T E S  
R.-IDIOPH.4RM.4CEUTICC4LS 

RADIOACTIVE MATERIALS/AEROSOLS 
~ & t o r i G  ~ i d ' c i a ;  a Wide Area Communications Svsrem A71371 Radiation Dose Estimates and Hazard Evalua~iolis for Inhaled - - - - . . - . - - . - . - - - - . . . . . . - . . . - - . . - . . .. - , . . . - . . . . - - - - . 

R A ~  RECEIVERS Airborne Radio~iuclides. 1601 13 
See RADIO EQUIPME.ArT RADIOACTIVE MATERIALS/CHEMICAL PROPERTIES 

RADIO TRANSMITTERS I~iadvertc~it R c p ~ s i t ~ ~ . i e s .  160065 
Sec RA D l 0  EOUIPME.VT RADIOACTIVE MATERIALS/CONSUMER PRODUCTS 

RADIOACTIVE A~ROSOLS/DEPOSITION 
Air Pollution Dry Deposition. 106453 

Study of Co~isumcr Products Contaiiiilig Radioucti\,e Material. 
160146 
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RADIOACTIVE MATERIALWMEASURING 
INSTRUMENTS 
Instrumentation and Chemical Procedures for Radioactive 

Species. 106236 
RADIOACTIVE MATERIALWPACKAGING 

Transport of and Packaging of Radioactive Materials--Films, 
1 l4fl79 . . 

RADIOACTIVE MATERIALS/PHYSICAL PROPERTIES 
Inadvertent Repositories. 160065 

RADIOACTIVE MATERIALS/RADIATION HAZARDS, 
Study of Consumer Products Containing Radioactwe Materlal, 

160146 
RADIOACTIVE MATERIALS/RADIONUCLIDE KINETICS 

Radiation Dose Estimates and Hazard Evaluations for Inhaled 
Airborne Radionuclides. 1601 13 

RADIOACTIVE MATERIALWSAFEGUARDS 
Safeguards Analysis for Byproduct Materials and Small Quantities 

of Special Nuclear Materials (SNM). 160053 
RADIOACT.IVE MATERIALS/TRANSPORT 

Generic Environmental Assessment on Transportation of 
Radioactive Material Near and Tl~lougli  a Large and Densely 
Populated Area. 1601 15 

Transport of and Packaging of Radioactive Materials--Films. 
1 14079 - .  

Upgrading and Updating WASH-1238. 1601 16 
Year 2000 Study. 1 1403 1 

R A D I O A a I V E  PARTICULATES 
See P.4R TICL ES 

RADIOACTIVE \I'ASTE DISPOSAL 
Commercial Nuclear Waste Management Terminal Storage R and 

' D. 114012 
- - 

RADIOACTIVE WASTE DlSPOSAL/ENVIRONMENTAL 
IMPACT STATEMENTS 
Environmental Impact Statement on the Sheffield Low-Level 

Waste Disposal Site. 160040 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 

IMPACTS 
North Pacific Disposal of High Level Ra-Wastes. 106542 
Spent Fuel Isolation Alternatives. 160122 

RADIOACTIVE WASTE DISPOSAL/FORECASTING 
Study to Determine the Country's Waste Disposal Needs Through 

the Year 2000. 160033 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

Methodology Development for Risk Assessment of Waste 
Isolation. 1601 19 

Reference Repository Definitioli and Technology Transfer. 
1601 18 

Spent Fuel Isolation Alternati\'es. 160122 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC 

STRUCTURES 
High ~ e v e l  ~adioac t ive  Waste Hydrology. 53041 

RADIOACTIVE WASTE DlSPOSAL/HIGH-LEVEL 
RADIOACTIVE WASTES 
Development of Nuclear Waste Form Criteria. 160129 
High Level Radioactive Waste Hydrology. 53041 
HLW: Particulate Migration. 160066 
Svent Fuel Isolation r?lternatives. 160122 
s u b  seabed disposal. 114033 

RADIOACTIVE WASTE DISPOSAL/LOW-LEVEL 
RADIOACTIVE WASTES 
Development of Nuclear Waste Form Criteria. 160129 
Environmental Impact Statement on the Sheffield Low-Level 

Waste Disposal Site. 160040 
Lo\\, Level Waste Hydrology. 53005 
Source Terms of Radiosotopes. I60087 
Study of Chemical Tosicity of Lo\r  Level Wastes. 160032 
Waste Transport in Soils. 160084 

RADIOACTIVE WASTE DISPOSAL/MARINE DI.SPOSAL 
North Pacific Disposal of High Level Ra-Wastes. 106542 
Sub seabed disposal. 114033 
Tu Cycling of Wind Scale Wastes. 106354 

RADIOACTIVE WASTE DISPOSAL/MATERIALS 
Bulk Properties of Radlvaste Glass. 160060 

RADIOACTIVE WASTE DISPOSAL/MILL TAILINGS 
Field Test for Environmental Disposal of Mill Tailings in Surface 

Backfill. 51057 
RADIOACTIVE WASTE DISPOSAL./RISK ASSESSMENT 

Methodology Development for Risk Assessment of Waste 
Isolation. 1601 19 

Reference Repository Definition and Tcchliology Transfer. 
1601 18 

Scenario Development and Evaluation for Risk Assessment of 
High Level Waste Repositories. 1601 82 

Spent Fuel Isolation Alternatives. 160122 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Dynamic Simulation of Wastc/Rock Processes. 160181 
RADIOACTIVE WASTE DISPOSAL./SOCIAL IMPACT 

Interaction Bet\veen Bulk Particulate Solids 2nd Gaseous 
Elements. 130049 

RADIOACTIVE WASTE DISPOSAL/SYSTEMS ANALYSIS 
Systems Analysis of Shallow Land Burial, 160160 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
HLW: Particulate Migration. 160066 
Radionuclide Distribution in Kentucky, 160079 
Sediment T r a ~ ~ s p o r t :  Model Run, 160077 
Systems Analysis of Shallow Land Burial, 160160 

RADIOACTIVE WASTE FACILITIES/DECOMMISSIONlNC 
Burial Ground Survey: New York, 160069 
Decommissioning Liquid Waste Evaporator System (PM-ZA), 

114045 
Maxey Flats: Subsurface Radar, 160064 
Supervision and Decontamination ofy iagara  Falls Storage Site. 

114049 
Weldon Spring Site-Super.vision and Decommissioning, 1 14040 

RADIOACTIVE WASTE FACILITIES/ENVIRONMENTAL 
IMPACTS 
Environmental Review of Spent Fuel Storage Installation, 160147 
H1.W R~lrial: West Valley. 160063 

RADIOACTIVE WASTE FACILITIES/INSPECTION 
Physical Characteristics of Waste Tanks and Contents: West 

Vallev. NY. 160148 
RADIOACTIVE WASTE FACILITIES/LAND 

RECLAMATION 
Weldon Spring Site-Supervision and Decommissioning. 1 14040 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Analysis of Nuclear Fuel Cycles, 100067 
RADIOACTIVE WASTE MANAGEMENT/DECISION 

MAKING 
Interaction Between Bulk Particulate Solids and Gaseous 

Elements. 130049 
RADIOACTIVE WASTE MANAGEMENT/ 

ENVIRONMENTAL IMPACT STATEMENTS 
Environmental Impact Statement for Low-Letpel Waste, 160159 

RADIOACTIVE WASTE M A N A G E M E N T i  
ENVIRONMENTAL IMPACTS 
Review of the Environmental Impacts of High Level Radioactive 

Waste Manaeement. 160157 
RADIOACTIVE WASTE MANAGEMENTIHIGH-LEVEL 

RADIOACTIVE WASTES 
Long-Term Defense Waste Management Technology, 114023 

RADIOACTIVE WASTE MANAGEMENT/INFORMATION 
SYSTEMS 
Technical Support in the Development of Nuclear Waste 

Manaeement. 160108 
RADIOACTIVE WASTE MANAGEMENTILOW-LEVEL 

RADIOACTIVE WASTES 
Environmental Impact Statement for Low-Level Waste. 160159 

RADIOACTIVE WASTE MANAGEMENT/MILL TAILINGS 
Bio~eochemistrv of Uranium Mill Wastes. 106399 
c y 6 u s  Mines corporation. Hansel1 Project Mill Tailings 

Evaluation. 160145 
Licensing Assistance/Tailings Management Program Technical 

Evaluation. 160141 
Mill Tailings Pond Seepage. 160078 
Pioneer Uravan Mill Tailings Evaluation. 160142 
T V A  Edgemont Mill Tailings Evaluation. 160143 

RADIOACTIVE WASTE MANAGEMENT/RADIOACTIVE 
EFFLUENTS 
INEL Site Radioecology Program. 106561 

RADIOACTIVE WASTE MANAGEMENT/UNDERGROUND 
STORAGF - - - . . . - - - 
Sediment and Radionuclide Transport in Rivers (Transport 

Modelit~g). 160173 
RADIOACTIVE WASTE PROCESSISC/ADSORPTIOS 

~livesi i~at ion of the Mechanisms of the Removal of Radioactive 
Nuclides from Waste Streams. 119047 

RADIOACTIVE WASTE PROCESSING/COMPACTlNG 
Contanii~inted Equipnie~lt Volume Reduction. 1 14018 

RADIOACTIVE WASTE PROCESSING/EQUIPMENT 
Contaminated Equipment Volume ~ e d u c t i o n ,  1 14048 

RADIOACTIVE WASTE PROCESSING/INCINERATORS 
Investigation Related to Alter~ii~tive Waste Forms for Liquid 

Scintill;ttion Waste. 160124 
RADIOACTIVE WASTE PROCESSING/LOW-LEVEL 

RADIOACTIVE WASTES 
l~lvestigi~tio~l Related to Altrrl~ative Waste Forms for Liquid 

Scilltillatiol~ Waste. 1601 31 
Volume Rsductiol~ Tcch~iiques in Low Level Radio;~cti\,e Wnste 

Ma~l;~pcmctit. 1601 58 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATlON 

Witste Treatmelit Techllology. 1 14024 
RADIOACTIVE WASTE PROCESSING/VACUUM 

MELTING 
Cotltamill;~tcd Equipmc~rt Volume Reduction. 1 11018 
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RADIOACTIVE WASTE STORACE/FORECASTING 
Study to Determine the Country's Waste Disposal Needs Through 

the Year 2000, 160033 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORACrE - - - - - . - - - 
Defense Radioactive Waste Management R and D,  114013 
Durability of Crystalline Nuclear Waste Forms and Their Natural 
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7151 I 

REFUSE DERIVED FUEI..S/FADRICATION 
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Application and Demonstration of Multispectral Scanner (MSS) 
Digital System for Environmental Monitoring. 74543 

REMOTE SENSING/INFORMATION CENTERS 
Aerial Remote Sensor Data Collection. Processing. and Analysis 

for Environmental Monitoring. 74513 
REPRODUCTION/BIOLOGICAL 11ODEI.S 

Basic Research on Early Life Stages of Estuarine Fishes. 77536 
Developnlent of In Vitro Models for Assessing Reproductive 

Toxicity. 34408 
Development of Standard Methods for Spawning Menidia 

menidia in the Laboratory. 77542 
Effects of Prenatal Exposure to Foreign Chemicals on Genital 

Tract Function. 34404 ~ - - ~  - 

Methods for conducting Laboratory Tests tvith Embryos and 
Larvae of the Atlantic Silverside. Menidia menidia, 77541 

REPRODUCTION/DYNAMIC FUNCTION STUDIES 
Effects of Environmental Agents on Male and Female 

Reproductive Tract ~unci ion .  34400 
REPTILES 

See o/.vo .-I L LIGd TORS 
TURTLES 

IEPTILES/TEMPERATURE EFFECTS 
Thermoregulation,of Fish and Turtles in Thermally Stressed 

Habitats. 106538 
RESEARCH PROGRAMS 

See alvo DE.MO.VSTR.4 TI0.Y PROGRAMS 
RESEARCH PROGRAMS/DATA COMPILATION 

Inventory of Fedcrnl Energy-Related Environment and Safety 
Research. 108000 

RESEARCH PROGRAMS/MANAGEMENT 
Induced Seismics Program Management, 1 1601 7 
Mid-Pacific Marine ~ i b o r a t o r ~ ,  706563 
Scientific Direction of the DOE CO2 Program and Supporting 

Research, 1061 70 
RESEARCH REACTORS/REACTOR SAFETY 

Technical Safety Assessments, 100019 
RESEARCH REACTORS/RISK ASSESSMENT 

Technical Safetv Assessments. 100019 
RESERVOIRS (WATER) 

See WATER R E.SER VOIRS 
RESIDENTIAL BUILDINGS 

See olso HOUSES 
MOBILE HOMES 

RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
Demonstration and Evaluation of Energy Efficient Residential 

Structures: Optimum Value ~ngineered Energy Conservation 
Home, 40004 

RESIDENTIAL BUILDINGS/PROPERTY VALUES 
Analysis of Residential Property Values Within the Highway 

Impact Zone, 63030 
RESIDENTIAL BUILDINGS/SOLID WASTES 

Small Scale and Low Technology Study, 71512 
RESIDENTIAL BUILDINGS/WASTE HEAT UTILIZATlON 

Beneficial Uses of Waste Heat: Industrial and Residential Uses. 
150033 

RESIDENTIAL BUILDINGWWATER HEATERS 
EPRI-AEIC Electric Water Heating Study. 150037 

RESIDENTIAL SECTOR/WATER SUPPLY 
Feasibility Study of Using Municipal Water Supplies as Condenser 

Cooling Water for Power Generating Facilities. 56046 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESINS/SORPTIVE PROPERTIES 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Treatment of Chemical Waste Waters from Coal-Fired 
Po\ver Plants With Special Emphasis on Trace Contaminant 
Task Removal. 1501 13 

RESOURCE CONSERVATIOS/ECONOhIIC IMPACT 
Economic Impacts of Energy Development and Use on 

Agriculture and Natural Resources. 77 
Economic Impacts of Energy Developmet~t and Use on 

Agricultural and Natural Resources. 79 
Economic Impacts of Energy Development and Use on 

Aericulture and Natural Resources. 80 
R E S O ~ R C E  CONSERVATION/LEGISLATION 

Surveillance Program and Integrated Issue Analysis. 104058 
RESOURCE DEVELOPhIENT/ECONO\IIC IIIPACT 

Local Socioeconomic Impacts: I-o\ver Cook Inlet Sale 60. 54001 
Population Economy and Fisc:~l Impacts: Bering Norton Sale 57. 

54008 
- 

RESOURCE DE\/ELOPMENT/ENVIRONblENTAL 
IMPACTS 
Ecological Investigation of Alaska. 1062 17 

RESOURCE DEVELOPMENT/SOCIAL IMPACT 
Local Socioeconomic Impncta: Lo\ver Cook Inlet Sale 60. 54001 
Population Economy and Fiscal Impacts: Bering Norton Sale 57. 

54008 
RESOURCE RECOVERY ACTS/IhIPI.E\IESTATION 

Surveillance Program and Integrated Issue Analysis. 104058 
RESOURCE RECOi'ERY FACILITIES/ENVIROSX1b~NTT41, 

EFFECTS - - - - - - - 
Industrial Hygiene Characterization of Resource Recovery 

Incl~~~fry .  33027 
RESOURCE RECO\'ERY FACILITIES/tiEAL.TH HAZARDS 

lndustrii~l Hygiene Characterization of Resource Reco\,ery 
Industrv. 33027 

RESOURCE RECOVERY FACIL.ITIES/MATERIAL.S 
HANDLING EQUIPMENT 
Engineering Desien Consideriltio~is i n  Selectine Cotl\~eyors for 

R e s o u r c e ~ e c o ~ e r ~  Systems. 7 15-13 
RESOURCES 

Ste UISO C0.4 L DEPOSITS 
GEOT1lER.M-It. RESOURCES 
.MI.\'ER 4 L RESOURCES 
.V4TUR -IL G 4S DEPOSITS 
.\:-I TURE RESER I 'ES 
OIL. Sf{.-I LE DEPOSITS 
PETR0LEU.M DEPOSITS 
W.4 TER RESOL'RCES 

RESOURCES/STATISTICS 
Council on Et~ \ ' i~ .o~ l~ i i e~~ t i~ l  Quality: Environmental St;~tistich and 

Indicators. 5302 1 
RESPIRATORS/BIOI.OCICAI. EFFECTS 

Respiralor Studies. I00002 
RESPIRAI'ORS/EFFICIENCY 

Respirator Stuclics. I00002 
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RESPIRATORS/EVALUATION 
Evaluation of Respiratory Protection in-Coal Preparation Plants, 

33020 
RESPIRATORS/TECHNOLOGY ASSESSMENT 

Respirator Studies for NRC, 160133 
RESPIRATORS/TESTING 

Assessment of Respiratory Protection Systems, 160054 
Criteria and Test Methods for Certifying Air-Purifying 

Respirators Against Radioiodine. 160055 
RESPIRATORY EQUIPMENT 

See RESPIRA TORS 
RESPIRATORY SYSTEM 

See also GILLS 
LUNGS 

RESPIRATORY SYSTEM/DYNAMIC FUNCTION STUDIES 
Epidemiologic Study of CORD in Cohorts, 34809 
FBC: Influence of Inhaled Effluents on Pulmonary Defense 

Mechanisms, 106505 
Regional Deposition of Inhaled Particles in Man. 34614 
Respiratory Anaphylaxis to Industrial Chemicals. 34819 

RESPIRATORY SYSTEM/PATHOLOGICAL CHANGES 
Inhaled Aerosols: Behavior. Effects, and Clearance. 3481 1 

RESPIRATORY SYSTEM/PHYSIOLOGY 
Inhaled Aerosols: Behavior, Effects, and Clearance, 3481 1 

RESPIRATORY SYSTEM/RADIATION DOSES 
Inhaled Transplutonium Metabolism and Dosimetry. 106695 

RESPIRATORY SYSTEM/RADIATION PROTECTION 
Assessment of Respiratory Protection Systems, 160054 

RESPIRATORY SYSTEM DISEASES 
See olso PNEUMOCONIOSES 

Effect of Nitrogen Dioxide on Pulmonary Monocytes, 34800 
RESPIRATORY SYSTEM DISEASES/BIOLOGICAL 

MODELS 
Chemical Toxicology. 106442 

RESPIRATORY SYSTEM DISEASES/EPIDEMIOLOGY 
Epidemiologic Study of CORD in Cohorts, 34809 
Human Studies of Environmental Pollutants, 106317 
Human Studies of Environmental Pollutants, 106327 
Industrial Hygiene Study of Insulation Material Workers, 33003 
Inhalation Hazards to Uranium Miners, 106451 

RESPIRATORY SYSTEM DISEASES/ETIOLOGY 
lntranasal Homeostasis Viruses and Pollutant Gases. 34810 
Is the Lung In Utero Sensitive to Chemical Toxins. 34650 
Pulmonary Effects of Environmental Oxidant Pollutants. 34901 

RESPIRATORY SYSTEM DISEASESflHERAPY 
Studies of Oxidant-Induced Pulmonary Lesions, 34806 

RESPIRATORY TRACT CELLS/CARCINOGENESIS 
Pulmonary Metabolism of the N-Heterocyclic Aromatics, 35085 

RESPIRATORY TRACT CELLS/CHROMOSOMAL 
ABERRATIONS 
Chromosomal/Genetic Alteration in Animals Exposed by 

Inhalation of Diesel Exhaust, 72042 
RETORTED SHALES 

See SPEA'T SHALES 
REVEGETATION/AERIAL MONITORING 

Characterization o'f Properties of Strip Mine Spoils as Related to 
Remote Sensing Measurements. 46 

Strip Mine Reclamation: Remote and Direct Measurement of 
Revegetation Success, 106544 

REVEGETATION/CROPS 
Reclamation of Surface Mined Coal Spoils, 40 

REVEGETATION/CULTIVATION TECHNIQUES 
Direct Seeding of Commercial Forest Trees on Surface Mine 

Spoil. 42 
Minisite Preparation for Reforestation of Strip-Mined Lands. 116 
Reclamation and Management of Strip-Mine Spoils in the 

Northern Plains, 145 
Revegetation of Surface Mined Areas. 140 

REVEGETATION/ECOLOGY 
Successional Development from Grasses to Forests on 

Revegetated Strip-Mined 1-and in West Virginia. 133 
REVEGETATION/FERTILIZERS 

Plant Establishment and Culture on Surface-Mined Lands. 60 
REVEGETATION/MANUALS 

Guide for Vegetating Surface Mined Lands for Wildlife. 52008 
REVEGETATION/MATHEMATlCAL MODELS 

Systems Analysis for Cost-Effective Adaptatiort of Precipitation 
Management to Mine Spoil Reclamation. 15 

REVEGETATION/OPTIMIZATlON 
Plant Response and Livestock Performance on Coal Mine Spoil 

Pastures. 48 
REVEGETATION/PERFORMANCE TESTING 

Factors Affecting Productivity of Reclaimcd Mined Land. 146 
REVEGETATION/PLANTS 

Identification and Amelioration of Adverse Condilions Limiting 
Reclamation of Coal-Mined Lands. 102 

- 
Reclamation and Water Reactions of Strip Mine Spoils in 

Northern Arizona. 3 

REVEGETATION/PREFERRED SPECIES 
Establishment and Seed Develo~ment of S~ec ie s  Grown on 

Reclaimed Areas, 50 
Establishment, Composition and Productivity of Species Adapted 

to Areas Disturbed by Strip Mining. 51 
Establishment. Succession, and Stability of Vegetation on Surface 

Mined Lands in Eastern Montana, 106598 
Soil and Vegetation Characteristics of the Leviathan Mine. 

California, in Relation to Requirements, 62 
REVEGETATION/PRODUCTIVITY 

Plant Establishment and Culture on Surface-Mined Lands, 60 
Reclamation of Surface Mined Coal Spoils, 40 

REVEGETATION/SOIL MECHANICS 
Characteristics of Mine Land Overburden Due to Short Term 

Weathering, 30 
REVEGETAT!ON/WASTE PRODUCT UTILIZATION 

Use of Sludges and Top Soil in Reclamation Coal Strip-Mine 
Spoils, 94- . 

RHODANATES 
See THIOCYA NA TES 

RHODANIDES 
See THIOCYANA TES 

RHODE ISLANDKOAL DEPOSITS 
Continuation of Evaluation of Coal Deposits in the Narragansett 

Basin of Rhode Island and Massachusetts, 51054 
Evaluation of Coal De~osits  in the Narragansett Basin of Rhode 

Island and ~assachise t t s ,  51044 
- 

RHODE ISLAND/COAL RESERVES 
Analysis of the Economic Feasibility for Development of Coal 

Resources in the Narragansett Basin of Rhode Island and 
Massachusetts. 5 1045 

RIBONUCLEIC ACID 
See RNA 

RISER CRACKING 
See COAL L IQUEFA CTIOfV 

RISK ASSESSMENT 
HTGR Accident Initiation and Progression Analysis, 114003 
Technical Safety Assessments, 100019 

R I S K S  - - - - - - - 
See HAZARDS 

RIVERS 
See also COLUMBIA RIVER 

SA VANNAH RIVER 
STREAMS 

RIVERS/FOAMS 
Foam Study River Survey, 71028 

RNA - ~ 

(~ibo,rltcleic ucid.) 
See also MESSENGER-RNA 

TRANSFER RNA 
RNA/BIOSYNTHESIS 

RNA and Protein Metabolism in Cultured Cells, 106104 
RNA/METABOLISM 

Nucleic Acid and Protein Metabolism During Seed - 
Embryogenesis, 1061 42 

RNA/STRAND BREAKS 
Photobiology and Photochemistry of Ribonucleotides, 106151 

RNA/TRANSCRIPTION 
Nucleic Acid Biochemistry of Cells. 106439 

RNA/VIRUSES 
Study of the Release of RNA Tumor Viruses and Its Genetic 

Air Quality of Intermittent Cut and Cover Highway Tunnels. 
63025 

ROADS/BUILDING MATERIALS 
Highway Binder Materials from Cellulosic and Related Wastes. 

63038 
Potential Use of Deflection Measurements to Assist in Designing 

Recycled Asphalt Pavements. 63042 
R and D Needs in the Asphalt Paving Industry. 7101 1 

ROADS/CONSTRUCTION 
Recycled Rubber in Roads. 63033 

ROADS/ECONOMIC IMPACT 
Analysis of Residential Property Villues Wilhin the High\vay 

1mp;tct Zone. 63030 
ROADS/ENERGY CONSERVATION 

Evaluation of the Dallils Freeway Corridor Spstenl. 6300: 
Freeway Conlrol and Management for Energy Conservutton. 

h10(11 -- - --  
Peak Hour System Anolysis on the Eastern Shore'of Maryland. 

63016 
ROADS/ENVIRONMENTAL IMPACTS 

Reducing Urban Blight Adjacent to HighLvi~ys it1 Central Business 
Districts. 63032 

ROADS/MAINTENANCE 
Recycled Rubber in Roads. 63033 



OCTOBER 1980 

ROADS/MANAGEMENT 
Freeway Control and Management for Energy Conservation, 

63M3 ----- 
ROADS/SAFETY 

implications of Lightweight, Low-Powered Future Vehicles in 
the Traffic Stream, 63010 

ROADS/SOCIAL IMPACT 
Local Rural Road Problem. 63031 

ROADUSPEED LIMIT - -  --. 

Speed control on High Speed Roadways. 63023 
ROADS/SYSTEMS ANAI .YSIS 

Peak Hour System Analysis on the Eastern Shore of Maryland. 
63016 

ROADS/TRAFFIC CONTROL 
Application of Existing Strategies to Arterial Signal Control, 

63020 
Application of UTCS First Generation Control Software to 

Arterials. 63022 
Bus Signal Priority Strategies: Phase 1. 63019 
Criteria for Removing Traffic Signals. 63006 
Develupment of an Arterial Analysis Package (AAP). 63013 
Evaluation of Preferential Lanes for High Occupancy Vehicles at 

Metered On Ramps. 63001 
Evaluation of the Dallas Freeway Corridor System. 63005 
Integration of BPS Strategies with NETSIM. 63012 
Macroscopic Simulation for Urban Traffic Management, 63015 
MIDS: Research and Evaluation in San Antonio. Texas, 63018 
Planning and Scheduling Work Zone Traffic Control, 63008 
Signing for Lo\v Volume Intersections. 6301 1 
Speed Control on High Speed Roadways. 63023 

ROADS/USES 
Local Rural Road Problem. 6303 1 

ROCKETS/AIR POLLUTION 
3-D Simulation of Local Ionospheric Effects of SPS Rocket 

Exhaust. 1 19009 
ROCKETS/EXHAUST GASES 

Assessment of Effects Due to Changes in Noctilucent Cloud 
Formation. 119007 

ROCKS/INTERFACES 
Acoustic Sensing System for Mapping Soil--Rock Interface. 63029 

ROCKY FLATS PLANT/RADIOACTIVITY 
Physical and Chemical Characterization of Plutonium in Existing 

Contaminated Soils and Sediments. 106433 
ROCKY MOUNTAIN REGION 

See ulso COLORADO 
MOI\:TA:VA 

, :\OR TH DAKOE4 
SOUTH DAKOT.4 
UTAH 
WYOMI.\'G 

ROCKY MOUNTAIN REGION/AIR POLLUTION CONTROL 
Mcthods Dcvclopmcnt for Assessing Air Pollution Control 

Benefits. 79001 
ROCKY MOUNTAIN REGION/ENERGY SOURCE 

DEVELOPMENT 
Technology Assessments and EDP's. 104024 

ROCKY MOUNTAIN REGION/LAND RECLAMATION 
Mine Spoil Reclamation in the Interniountains and Northern 

Rocky Mountain Regions. 32 
ROCKY MOUNTAIN REGION/LAND USE 

Environmental Improvement and Multiple Use Management in 
the Northern High Plains. 115 

RODENTS 
Sce ~ 1 . ~ 0  H:I.MSTERS 

.14ICE 
R.4 TS 

RODENTS/BEHAVIOR 
Misec! Actinide Oside Aerosols: Metabolism and Dosimetry. 

106696 
Neurotosicological Effects of Polybrominated Biphenyls in Rats 

and Mice. 34245 
~ ~- - ~ -  

Health Effects: Krypton. 106675 
RODENTS/NEOPLASMS 

Dose-Resnonse Relationships for 11111;1led Plutonium 
Radionbclides. 106698 ' 

ROOF BOI.TS/E\'AI.UATIOS ~ - - - - -  

Evaluation of Mine Roof Bolter Compone~its. 5101 1 
ROOFS/ACCIDESTS 

Field Trials of a Microseismic Roof Fall Warning System. 51010 
ROOFS/FAILURES 

Roof Failure Analysis. 51012 
ROOSEVELT HOT SPRISGS/BASEI.ISE ECOLOGY 

Development of a Strategy for Monitoring Contamination of 
Plants. Animals. and Soils by Studying Areas in Roosevelt Hot . - 
Springs. 74506 

Monitoring Guidelines for HZS and Nan-Conde~~sible Hazardous 

ROOSEVELT HOT SPRINGS/GROUND WATER 
Monitoring the Impacts or Geothermal Development on 

Groundwater Svstems. 74504 
ROOT ABSORPTION/BIOCHEMICAL REACTION KINETICS 

Simulation of Nitrogen Movement and Transformation in the 
Root Zone, 75033 

ROTORS/ACOUSTIC EMISSION TESTING 
Monitoring of Turbine Rotor Cracks by Acoustic Emissions, 

150076 
ROUS SARCOMA VIRUS 

Scc OAfCOGENIC I'IR USES 
RUBBERWMATERIALS RECOVERY 

Recycled Rubber in Roads, 63033 
RUNOFF/CHEMICAL PROPERTIES 

Reclamation of Surface-Mined Areas (Surface-Mined Area 
Rehabilitation). 61 

RUNOFF/MATHEMATICAL MODELS 
Hydrology and Water Quality of Watersheds Subjected to Surface 

Mining, 143 
RUNOFF/POLLUTION CONTROL 

Controlling Strip Mine Runoff, 117 
RUNOFF/QUALITATIVE CHEMICAL ANALYSIS 

Vegetative Stabilization of Spent Oil Shales. 71051 
RUNOFF/QUANTITATIVE CHEMICAL ANALYSIS 

Vegetative Stabilization of Spent Oil Shales, 71051 
RURAL AREAS/LAND USE 

Competition for Rural Resources. 82 
Comnetition for Rural Resources. 83 
 omp petition for Rural ~esources ;  84 
Competition for Rural Resources. 85 
Competition for Rural Resources. 86 
completion for Rural Resources, 81 

RURAL AREAWRESOURCE DEVELOPMENT 
Economics of Coal and Oil Shale Development on Environmental 

Quality in Rural Areas, 74 
RURAL AREAS/ROADS 

Local Rural Road Problem. 63031 
RUTHENIUM 106/ENVIRONMENTAL TRANSPORT a 

Iron-55 Phenomenon. 106239 

- - -  

separation-&Id ~e t e rmin i io i l  of Carcinogens. 35062 
SACCHAROMYCES CEREVISIAE/CENE MUTATIONS 

Repair and Mutagenesis in Yeast, 106053 
SACCHAROMYCES CEREVISIAE/GENE 

RECOMBINATION 
Repair and Mutagenesis in Yeast. 106053 

SACCHAROMYCES CEREVISIAE/MUTAGENESIS 
Yeast Mutagenesis. 106122 

SAFEGUARDS . 
Applied Mathematics for Nuclear Safeguards. 11017 
Bulk Measurements for Nuclear Safeguards. 11000 
Chemical Measurements for Nuclear Safeguards. 11019 
NDA Measurements for Nuclear Safeguards. 11018 
Nuclear Materials Safeguards Studies. IlOl6 
Safeguards Analvsis for Bvnroduct Materials and Small 0u;lntities 

of-special ~ u c l e a r  ~ate ; ia ls  (SNM). 160053 
SAFETY 

Svc 01.~0 E.MERGE.\IC Y PL.-I.VS 
OCCUP.4 TIO.\:-IL S.JFETY 
RE.JCTOR S:IFET)' 

Environmenti~l and Radiologic;~l Safety Studies. 114001 
Health Physics Support and Assisla~~cc: DOE Di\.isio~~ of 

Operational and Environment;ll S;~fct!.. 100031 
SAFETY/COST BENEFIT ANALYSIS 

Cost Benefit Alii~lysis of Applied Health and Safety Research 
Developme~lt Projects i n  Coal and Metal and Nor~rnrtal Mining. 
5 1032 

SAFETY/DATA BASE MANAGEMENT 
Develop Altcrti;~ti\~e Forms for Presenting E~~\, iro~~melital .  S;~fety. 

and Health Impact Inforrn;~tion. 101064 
SAFETY ESGlSEERlSG 

Energy Stand;irrls Coordination ;~nd De\:elopmen~. 100034 
SAFETY ENGINEERING/DATA ACQUISITION SYSTEMS 

Mi~t~aaen~ent Svstems. 100027 
S A F E T ~  ( S U C I . ~ A R )  

See, R -I DI.4 TIO.\' PROTEC7'IO.Y 
SAFETY STASDARDS/TECHSOI,OGY ASSESShlEST 

Applic;ltions Dcvclopment. 100010 
SAI.INITY/TOXICITY 

Moclul;iting E~~ \ , i ro~~me~i t :~ l  V;iri;~ble Bioass:~y System. 77005 Gases. 72503 
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SALMON/BEHAVIOR 
Evaluation of the Contribution of Chinook Salmon Reared at 

Columbia River Hatcheries to the Pacific Salmon Fisheries, , 

116008 
Imprinting of Hatchery-Reared Salmon and Steelhead Trout for 

Homing of Transported Fish, 1 16006 
SALMON/ENTRAINMENT 

Evaluation of Efficiency of Juvenile Bypass Systems, 20012 
SALMON/POPULATION DYNAMICS 

Backwater Studies Above Bonneville, 116010 
Genetic Identification Study. 116007 
Investigating Effects of Power Peaking on Fall Chinook Egg 

Incubation and Hatching Study, 116004 
Study of Wild Spring Chinook in the John Day and Deschutes 

Rivers. 1 1601 1 - 
SALMONELLA 

See also SALMOAIELLA TYPHIMURIUM 
SALMONELLA/MUTAGENESIS 

Coal Liquefaction: Comparative Mutagenesis, 106425 
SALMONELLA TYPHIMURIUM/BIOLOGICAL RADIATION 

EFFECTS 
Radiation-Chemical Induction of Mutagenesis, 35137 

SALMONELLA TYPHIMURIUM/MUTAGEN SCREENING 
Microbial Mutagenesis Testing. 34364 

SALMONELLA TYPHIMURIUM/MUTAGENESIS 
Microbial Mutagenesis and Cell Division. 106123 

SALMONELLA TYPHIMURIUM/RADIOSENSITIVITY 
EFFECTS 
Radiation-Chemical Induction of Mutagenesis, 35137 

SALT DEPOSITS/DISSOLUTION 
Dynamic Simulation of Waste/Rock Processes, 1601 8 1 

SALTSA'RANSLOCATION 
Salt Translocation in Saline-Sodic Mine Spoils. 47 

SAMPLERS 
See also AIR SAMPLERS 

SAMPLERS/DESIGN 
Air Sampling Program. 100003 
Development of a Portable Miniature Collection System for the 

Exposure Assessment of Carcinogens, Precarcinogens and 
Cofactors, 73604 

Instrumentation for Aerosol Sampling and Analysis. 73588 
SAMPLERS/MODIFICATIONS 

Kr-85 Measurement Facility, 106183 
SAMPLERS/PERFORMANCE 

Develop Performance Specifications for Personal Aerosol 
Monitors. 33017 

SAMPLING 
Continuing Analyses of All Quality Control and Performance 

Evaluation Samples, 705 10 
SAMPLING/EFFICIENCY 

Develop Performance Specifications for Personal Aerosol 
Monitors, 33017 

SAMPLING/STANDARDIZATlON 
Marine Measurement Quality Assurance, 13007 

SANITARY LANDFILLS/ENVIRONMENTAL EFFECTS 
Neutralization of Inoperative Waste Disposal Sites. 71505 

SANITARY LANDFILLS/ENVIRONMENTAL IMPACTS 
Analytical Services for Leachate. Gas and Solid Waste. 71500 

SANITARY LANDFILLWLAND RECLAMATION 
Neutralization of Inoperative Waste Disposal Sites, 71505 

SANITARY LANDFILLS/STABILIZATION 
Effect of Moisture Regimen on Solid Waste Stabilization, 71502 

SARCOMAS/GROWTH 
Environmental Contaminants: Effect on Tumor Immunity. 34830 

SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 

SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLAiVTS 

SATELLITES/SPACECRAFT POWER SUPPLIES 
Electromagnetic Compatibility (EMC). 119014 
Electromagnet~c Compatlbtltty Support. 11YO15 
SPS Ionospheric Heating and Telecommunications Impacts. 

119013 
SATELLITES/TECHNOLOGY TRANSFER 

Development of a Coal Surface Mitie Monitoring Capability 
Utilizing Landsat Satellite Technology. 57008 

SAVANNAH RIVER/RADIONUCLIDE MIGRATION 
Ocean Transport of Contaminants. 106640 

SAVANNAH RIVER PLANT/AQUATIC ECOSYSTEMS 
Effects of Energy Production on the Function of Aquatic 

Environments. 106648 
SAVANNAH RlVER PLANT/CHEMICAL EFFLUENTS 

Research Aircraft Program. 106655 
Study of Atmospheric Releases. 106641 

SAVANNAH RlVER PLANT/ECOLOGY 
National Environmetital Research Park. 106649 

SAVANNAH RIVER PLANT/ENVIRONMENT 
Environmental Development of Savannah River Plant. 1 14056 

SAVANNAH RIVER PLANT/ENVIRONMENTAL EFFECTS 
Management of Natural Resources. 106644 

SAVANNAH RIVER PLANT/FORESTRY 
Forest Management, 106638 
Forest Management. 106639 

SAVANNAH RlVER PLANT/FORESTS 
Cooperative Forest Management Research, 106656 

SAVANNAH RIVER PLANT/METEOROLOGY 
Boundary Layer Wind and Turbulence Prediction, 13013 

SAVANNAH RIVER PLANT/RADIOACTIVE EFFLUENTS 
Research Aircraft Program, 106655 
Study of Atmospheric Releases, 106641 

SCALING/INHIBITION 
Use of Surfactant Additives of Inhibit Fouling. Scaling, and 

Corrosion While Reducing Energy and Capital Costs. 56063 
SCANDIUM 4WENVlRONMENTAL TRANSPORT 

Iron-55 Phenomenon, 106239 
SCANNING ELECTRON MICROSCOPY/RESEARCH 

PROGRAMS 
Electro-Optical Techniques for the Identification and 

characterization of Air Pollutants, 73591 
SCINTIGRAPHY 

See SCINTISCA NNING 
SCINTISCANNINC/IMAGES 

Radionuclide Imaging Systems, 10621 1 
SCRAP METALS/DECONTAMINATION 

Recycle of Contaminated Scrap Metal. 114046 
SCRAP METALWRECYCLING 

Recycle of Contaminated Scrap Metal, 114046 
SCRUBBERS/COMPARATIVE EVALUATIONS 

Evaluation of Scrubbing Alternatives for Cumberland, 150064 
SCRUBBERS/CONSTRUCTION 

TVA/EPRI Cocurrent Scrubber at Shawnee: Operation, 150039 
SCRUBBERS/DEMONSTRATION PROGRAMS 

Advanced Regenerable Scrubbing Systems: I Mw Colbert Plant, 
1 5 M A l  .--- ,. 

SCRUBBERS/DESIGN 
Development of Improved Scrubbers for Coal Mine Applications. 

51020 
TVA/EPRI Cocurrent Scrubber at Shawnee: Operation. 150039 

SCRUBBERS/LIQUID WASTES 
Calculation of Chemical Composition of Liquor Streams Using the 

Fractional Conversion Model (Computer). 150078 
SCRUBBERS/RELIABILITY 

Lime/Limestone Advanced Concepts--TVA's I-MW Pilot Plant 
(Colbert) for EPA, 150008 

SCRUBBERS/TESTING 
Ductwork Replacement and Equipment Modification at the 

Colbert Wet Scrubber Test, 150063 
SCRUBBING/TECHNOLOGY TRANSFER 

EPA Alkali Scrubbing Test Facility: Advanced Testing and 
Support Studies for Transfer of Technology to Full-Scale 
Operating Plants, 73009 

SEACOAST 
See SHORES 

SEAS -- 
See also ARCTIC OCE.4N 

A TLAI\'TIC 0CE.-1.Y 
IIVDIAN OCE,4.\' 
PACIFIC 0CE.4A1 

SEASKARBON CYCLE 
Study of the Abundance of CO2 in the Atmosphere and Its 

Exchange with the Oceans. 130020 
SEAS/GEOCHEMICAL SURVEYS 

Geochemical Ocean Section Study. Atlantic--Pacilic--1ndiun 
Oceans Program: Operations Group. 13005 1 

Geochemical Ocean Sections Study: Indian Ocean Carbonate 
Chemistry. 130052 

SEAWMATHEMATICAL MODELS 
Environmental Impacts Analysis and Methodology Development 

Through Seas. 104043 
SEAS/MONITORING 

Marine Measurement Quality Assuratice. 13007 
SEAS/RADIONUCLIDE MIGRATION 

Integrates Study of the Behavior of Transurnnic Elements in the 
Marine Environment. 106282 

SEAS/SAMPLING 
Marine Measurement Quality Assurn~ice. 13007 

SEAS/SEDIMENTS 
Sediment Trap Intercompnriso~i Esperimetit it1 the Pnnnnia Bnsi~~. 

106003 
SEAS/TEMPERATURE DISTRIBUTION 

Global Transport Processes and Ititeritctions \vith Trace 
Constituents. 106520 

SEAS/TURBULENCE 
Attenuuting Surface Waves i l l  n Localized Region of the Open 

Ocenli. 53033 
SEAS/WATER POLLUTION. 

Partial Support--0centi Services Board. 106681 
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SEAWATER/BIOLOGICAL MODELS 
Biological Energetics of the Deep-Sea Benthic Boundary Layer, 

130009 
SEA WATER/CHLORINATION . ~ - -  ~ - - - - -  

Analysis of IIaloform Conlpuurids and P~.ecu~.su~s  fl.utrt Seawater 
Chlorination. 77567 

Fate of Chlorine in Seawater, 106573 
Isolation and Study of Chloro-Organics Resulting from 

Chlorination of Seawater, 77509 
SEAWATER/CONTAMINATION 

Marshall ~s lands  - Transuranics, 106389 
Radionuclides in Coastal Environment, 106388 

SEAWATER/CORROSIVE EFFECTS 
Marine Environmental Test Program, 114000 

SEAWATER/MEASURING INSTRUMENTS 
C T D  (Clorinity, Temperature. Density) System for West Coast 

D O E  Contractors, 106604 
SEAWATER/MIXING 

Coastal Shelf Transport and Diffusion, 106004 
Sea-Air Transport. 13001 1 

SEAWATER/POLLUTION 
Underway Water Sampling System, 13008 

SEAWATER/RADIOACTIVITY 
Technical Support for Collection of 14C Samples During F G G E ,  

106194 
SEAWATER/RADIONUCLIDE MIGRATION 

Marshall Islands - Transuranics, 106389 
SEAWATER/SAMPLERS 

Kr-85 Measurement Facility, 106183 
SEA WATER/SAMPLING 

Long Term Measurements of Selected Trace Constituents in Air, 
73538 

Mid-Pacific Marine Laboratory, 106563 
Technical Support for Collection of 14C Samples During FGGE.  

106194 
LJider\vay Water Sampling System, 13008 

SEAWATER/USES 
Use of Saline Water in Energy Development. 56064 
Use of Saline Water in Energy Development, 56076 

SEBACEOUS GLANDS 
See SKII\~ 

SEDIMENTS 
Overpressured Marine Sediments, 53031 

SEDIMENTWAGE ESTlMATlON 
Effects of Vertical Mixing in Sediments on the Chemical 

Interactions Between Deep Sea Sediments and Sea Water, 
130055 

SEDIMENTS/BIOLOGICAL EFFECTS 
Impacts of Sediments and Nutrients on Biological Resources in 

Surface Waters of the United States. 75022 
SEDIMENTS/CARBON CYCLE 

Energy Generatton and the Sulfur Carbon Cycles. 106533 
SEDIMENTS/CHEMICAL ANALYSIS 

Chemical Studies Directed Towards Ecological Damage 
Assessment of Petroleum Discharges into the Marine 
Environment. 77000 

SEDIMENTS/CHEMICAK REACTIONS 
Effects of Vertical Mixing In Sediments on the Chemical 

Interactions Between Deep Sea Sediments and Sea Water, 
I3055 .----- 

SEDIMENTS/CONTAMINATION 
Radionuclides in Coastal Environment. 106388 

SEDIMENTS/ECOLOGICAL CONCENTRATION 
Biogeochemistry of Petroleum Components at the Sediment 

Water Interface. 106677 
SEDIMENTS/ENVIRONMENTAL TRANSPORT 

Fluvial Transport of Sediments and Nutrients from Nonpoint 
Sources, 75008 

Inner Shelf Sediment Transport Experiment, Coastal Long Island 
(INSTEP). 106042 

Nonpoint Source Sediment Production in the Colusa Basin 
Drainage Area. 755 10 

Oil Spill Trajectory Analysis: Cook Inlet. 54062 
Pollutant Transport and Sediment Dispersal in the Washington- 

Oregon Coastal Zone. 106595 
Seafloor Hazards: Beaufort Sea. 54071 
Waste Transport in Intermittent Streams. 106397 

SEDIMENTS/GEOCHEMICAL SURVEYS 
Diagenesis of Silica in Different Depositional Etivironnients. 

l 3 m 5  .----- 
SEDIMENTWHY DROCARBONS 

Petroleum Hydrocarbons in the Sediments and Benthos of Lakes 
Michigan (Indiana Harbor) and Superior (Duluth Harbor). 
13024 

SEDIMENTS/MIXING 
Effects of Vertical Mixing in Sediments on the Chemical 

Interactions Between Deep Sea Sediments and Sea Water. 
130055 

SELENIUM/X-RAY FLUORESCENCE ANALYSIS 

SEDIMENTS/OUANTITATIVE CHEMICAL ANALYSIS 
Analvsis of 0Ganics  on Sediments. 75021 

S E D I M E N T ~ / ~ ~ D I O A C T I V ~ T Y  ' 

Development of Natural Matrix Radioactivity Standards. 106285 
SEDIMENTS/RADIOCHEMISTRY 

Integrates Study of the Behavior of Transuranic Elements in the 
Marine Environment, 106282 

SEDIMENTS/RADIONUCLIDE MIGRATION 
Burial Ground Survey: New York, 160069 
Marine Geochemistry Research, 106627 
Mathematical Simulation of Sediment and Contaminant .I-ransport 

in Surface Waters, 160164 
Plutonium Behavior in the Miami River Watershed, 106346 
Sediment Transport: Model Run, 160077 

SEDIMENTS/SAMPLING 
 id-~acific~~arine ~ a b o r a t o r ~ ,  106563 

SEDIMENTS/SEA B E D  
Marine Geology Investigations. 53012 

SEDIMENTWSTANDARDS 
Development of Natural Matrix Radioactivity Standards, 106285 

SEED RECOVERY 
Study of ~ e e d k e ~ r o c e s s i n ~  Systems for Open Cycle Coal-Fired 

MHD, 1 13024 
Study of Seed Revrocessing Svstems for Oven Cvcle Coal-Fired . - - . . 

MHD, 113025 ' 
SEEDUPREDATOR-PREY INTERACTIONS -- - -  - -~ - - - - -  

Ecological Interactions on Arid Lands, 52002 
SEEDS/VIABILITY 

Viability of Indigenous Plants to Ft. Union Basin, 106599 
SEISMIC DETECTORS/OCCUPATIONAL SAFETY 

Theoretical Investigation of Seismic Waves Generated in Coal 
Mines, 51018 

SEISMIC EFFECTWMATHEMATICAL MODELS 
Structure-Fluid Interaction Due to Earthquakes, 130002 

SEISMIC EVENTS 
See also EAR THQUAKES 

EXPLOSIONS 
N LrCLEA R~EXPLOSIONS 

SEISMIC EVENTS/MONITORING 
Geohazards (Seismic): Cook Inlet, 54018 
Seismic Activity: Northeast Gulf of Alaska. 54058 

SEISMIC WAVES/MONITORING 
Induced Seismicity, 1 16022 

SEISMOLOGY/RESEARCH PROGRAMS 
Induced Seismics Program Management, 116017 

SELENIUM/ABSORPTION SPEmROSCOPY 
Evaluation of Flameless and Hydride Generation Atomic 

Absorption Methods for Arsenic and Selenium, 70502 
Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

Samples, 71061 
SELENIUM/ACTIVATION ANALYSIS 

Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 
Samples. 71061 

SELENIUM/BIOLOGICAL ACCUMULATION 
Environmental Study of the Origin. Distribution, and 

Bioaccumulation of Selenium in Kentucky and Barkley Lakes. 
560 19 

selenium Toxicity: Role of Methionyl-tRNA Synthetases. 34612 
SELENIUM/BIOLOGICAL EFFECTS 

Pulmonary Effects of Environmental Oxidant Pollutants, 34901 
SELENIUM/ECOLOGICAL CONCENTRATION 

Trace Element Geochemistry of South Atlantic Bight. 106652 
SELENIUM/ENVIRONMENTAL TRANSPORT 

Btogeochemistry ot' Uranium Mill Wastes. 106399 
SELENIUM/HEALTH HAZARDS 

Coal-Fired Steam Plants: Human Etlvironmental Exposure to Air 
and Water. 129 

Pollutant Damage to Cardiovascular Function. 106434 
SELENIUM/METABOLISM 

Selenium Toxicity: Role of Methionyl-tRNA Synthetases. 34.612 
SELENIUM/POLLUTION SOURCES 

Environmental Study of the Origin. Distribution. and 
Bioaccumulation of Selenium in Kentucky and Barkley Lakes. 
56019 

SELENIUM/QUANTITY RATIO 
lion-55 Phenomenon. 106239 

SELENIUM/TOXICITY 
Morphologic and Biochemical Effects of Tosic Metals. 34409 
Seletiiuni Tosicity: Role of Methionyl-tRNA Syntheti~ses. 34612 
Tosicity of Seletiium. Alone and it1 Conihination \r.ith Sil\,er. in 

Rats. 34240 
SELENIUM/TRANSPORT 

Distrihution of As. Cd. Hg. Pb. Sh atid Se Duritig Simulated 111- 
Situ Oil Shale Retorting. 71042 

SELENIUM/X-RAY FLUORESCENCE ANALYSIS 
- Trace Elenletit Ani~lvsis of Nl~val Oil Chole Reserve No. 1 Core 

Samples. 71061 
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SELENIUM COMPOUNDS/RESPONSE MODIFYING SHIPPINGPORT REACTOR/DECONTAMINATION 
FACTORS , . Decommissioning Engineering: Shippingport Atomic Power 
Modification of Methylmercury Toxicity by Selenium, 34685 Station, 114041 

SEM (MICROSCOPY) SHIPPINGPORT REACTOR/REACTOR 
See SCANNING ELECTRON MICROSCOPY DECOMMISSIONING 

SEPARATION PROCESSES I I Decommissioning Engineering: Shippingport Atomic Power 
See also DEMETALLIZA TION Station, 1 14041 

FIL TRA TION SHIPS 
ISOTOPE SEPARA TION See also SUBMARIAIES 
PR ECIPI TA TION TANKER SHIPS 
PRECIPITATION SCA VENGING Coastal Oceanograplty Ship Charter, 106362 

Analytical Separations. 119036 Underway Water Sampling System, 13008 
Cyclic Separations Process Research. 119041 SHIPS/DATA ACQUISITION 
Fundamentals of Separation Chemistry. 119053 Shipboard Environmental Data Acquisition System (SEAS). 

SERUM (BLOOD) 1301 1 
See BLOOD SERUM SHIPS/LABORATORY EQU1,PMENT 

SERUM (IMMUNE) Marine Research Boat Operatton, 106574 

See IMMUA7E SERUMS SHIPS/NAVIGATIONAL INSTRUMENTS 

SERVICE WATER SYSTEMS Natural Energy Sources: Low Powered Aids to Navigation, 67008 

See A UXILIAR Y WATER S YSTEIMS SHIPWRANKINE CYCLE POWER SYSTEMS 

SEWAGE 
Bottoming Cycles for Marine Diesels, 110017 

See LIQUID WASTES I SHIPS/WATER POLLUTION CONTROL 

SEWAGE/ANAEROBIC DIGESTION ' 
Hazardous Chemical Discharge Prevention and Reduction, 67005 
Industrial, Chemical, and Domestic Wastewater Processing. 20000 

Packed-Bed Reactors for Concentrated Waste Treatment and 
Energy Production. 56041 

SHORES/GEOMORPHOLOGY 

SEWAGE SLUDGEIANAEROBIC DIGESTION 
Seafloor Hazards: Beaufort Sea, 54071 

SHRUBS/BIOLOGICAL ADAPTATION 
Design Parameters and Equations for Anaerobic Bioconversion of Surface Environment and Mining in the West. 34 

Organic Wastes. 26 SIGMALOG 
SEWAGE SLUDGE/BIODEGRADATION See M WD S YSTEIMS 

Evaluation and Developnlent of Temperature Control Strategies SILICA/ADSORPTION 
to Minimize Organic Matter Degradation in Static Pile Sewage Sidestream Treatment of High Silica Cooling Water and Reverse 
Sludge Composting, 71545 Osmosis Desalination for Reuse in Geothermal Power 

SEWAGE SLUDGE/COMBUSTION Generation, 56072 
Technical. Environmental and Economic Co-Disposal Systein SILICA/TOXICITY 

Research Evaluation. 71 521 Pathogenesis of Mineral Dust Toxicity, 34966 
SEWAGE SLUDGE/FLUIDIZED-BED COMBUSTION SILICATES/ECOLOCICAL CONCENTRATION 

Fluidized Bed Combustion of Refuse-Derived Fuel and Sewage Nutrient Measurements for NORPAX, 106193 
Sludge. Duluth, Minnesota, 71085 SILICATES/ELECTRICAL PROPERTIES 

SEWAGE SLUDGE/GROUND DISPOSAL Electronic Properties of Amorphous Silicon Dioxide and Metallic 
Evaluation of the Health Risks Associated with the Treatment and Ions in Silicate Glasses, 119026 

Disposal of Municipal Wastewater and Sludge. 72032 SILICATES/METABOLISM 
Survival of Naturally Occurring Viruses in Environmental Silicate, Pulmonary Secretions and Lung Disease. 34902 

Samples. 72006 SILICON/ACTIVATION ANALYSIS 
SEWAGE SLUDGE/GROUND RELEASE Trace Elements in Silicon, 11007 

Studies of Existing Land Application Systems, 71525 SILICON/MASS SPECTROSCOPY 
SEWAGE SLUDGE/HEALTH HAZARDS Trace Elements in Silicon, 11007 

Evaluation of the Health Risks Associated with the Treatment and SILICON OXIDES 
Disposal of Municipal Wastewater and Sludge, 72032 See also SILICA 

SEWAGE SLUDGE/LIQUEFACTION SILICON OXIDES/ELECTRICAL PROPERTIES 
Determine Physical and Chemical Characteristics of Synthetic Electronic Properties of Amorphous Silicon Dioxide and Metallic 

Asphalt Produced from Liquefaction of Sewage Sludge, 71544 Ions in Silicate Glasses, 119026 
SEWAGE SLUDGE/QUANTITATIVE CHEMICAL SILICON SOLAR CELLS/QUALITY CONTROL 

ANALYSIS Trace Elements in Silicon, 11007 
Determination of Pesticides on PCBs in Municipal Sludges, 70514 SILICOSIS 

SEWAGE SLUDGE/RADIOSTERILIZATlON See PNEUMOCO!VIOSES 
Thermoradiation Treatment of Sewage Sludge Using ~ e a c t o r  SILVER/BIOLOGICAL EFFECTS 

Waste Fission Products. 7 1520 National Marine Pollution Monitoring Program. 77001 
SEWAGE SLUDGE/SOLAR DRYING SILVER/METABOLISM 

Enhanced Solar Drying of Wastewater Sludge, 5601 1 Toxicity of Selenium. Alone and in Combination with Silver. in 
SEWAGE SLUDGE/WASTE PRODUCT UTILIZATION Rats, 34240 

Use of Sewage Sludge to Improve Growth on Acidic Ohio Strip- SILVER/MONITORING 
Mlne Spoils: Boron Toxicity Problem. 93 EPA Mussel Watch Grants. 77017 

Use of Sludges and Top Soil in Reclamation Coal Strip-Mine SILVER/TOXICITY 
Spoils. 94 Accumulation of Guanine Due to Heavy Metals. 34803 

SEWAGE TREATMENT ' SILVER IIU/ENVIHONRIENTAL TRANSPORT 
Sec W.4STE PROCESSIA'G Iron-55 Phenomenon. 106239 

SHALE OIL SILVER COhlPOUNDS/BIOLOGICAL EFFECTS 
See also SH.4 LE UIL FR.4 CTIO:\'S Methods Calibration Studies for Final Evaluation of Screening 

SHALE OIL/CHEMICAL. ANALYSIS Methods Needed by OTS. 76506 
Identification of Sulfur Heterocycles in Coal Liquids and Shale SINGLE CELL PROTEIN/BIOSYNTHESIS 

Oil. 106237 Conversion of Feedlot Waste into Single Cell Protein Animal 
Laser-Excited Matrix-Isolation Fluormetric Analysis or . Feed. 137 

Polycyclic Aromatic Hydrocarbons. 130050 Electrochen~ical Conversion of Biomass into Proteins and 
Oil Shale and Tar Sand Effluent Characterization. 106484 Ilydrogen. 28. 

SHALE OIL/CHEMICAL COMPOSITION High Temperature Stabilization and Moisture Remcn~al from 
Nature of Nitrogenous Pollutants of In Situ Oil Shale Processe~ Animal Wastes for By-Product Recovery. 9 1 

106740 SITE PREPARATION/hlONITORlNG 
SHALE OIL/QUANTITATIVE CHEMICAL ANALYSIS Evaluation of Surface and Grout~d Water Problems Associ;~ted 

Standardization of Environmental Analysis Associated with with Strip Mine Sites. Phase 11. 71064 
Increased Energy Production. 106732 SITE SEI.ECTIOS/hlETEOROI.OGY 

SHALE OIL/SAMPLE PREPARATION Coustnl Meteorology. 106358 
Oil Shale and T a r  Sand Materials. 106486 Mtlteorologic;~l Studies. 1 14010 

SHALE OIL FRACTIOSS/TOXICITY SITES (REACTOR) 
Effects of Drilling Fluids and Oil i l l  Corals Occupying Hard-Bank Sce RE-ICTOR SITES 

Communities. 77569 SKI~I.ETON/CAI.CIU31 
SHIELDING/RADIATION STREAMING Documel~taticl~~ of Nntur;~l Activity Lc\,els in thc Bin~pllcr~.  

Radiation Streaming, 160068 106667 
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SKELETONKHEMICAL ANALYSIS 
Radiochemical Development Studies. 106663 

SKELETON/NEOPLASMS 
~ - - - -~ .- 

Theory of Induction of Bone Cancer by Radiation. 106021 
SKELETON/ONCOGENIC TRANSFORMATIONS 

Tumor Mechanisms, 106020 
SKELETON/RADIOACTIVITY 

Documentation of Natural Activity Levels in the Bios~here. 
106667 

SKIN/CARCINOGENESIS 
Cultured Epidermal Cclls as a Model for Skin Carcinogenesis. 

34500 
SKIN/PHOTOSENSITIVITY 

Photochemical Reactions Related to Skin Cancer. 35053 
Photosensiti\,ity: E~i\,ironmental and Other Factors. 34623 

SKIN/RADIOSENSITIVITY 
Modifying Radionuclide Effects. 106471 
Tumorigenic Action of Beta. Prototi. Alpha and Electron 

Radiation o ~ i  the Rat Skin. 106513 
SKIN/RESPONSE MODIFYING FACTORS 

Skin and Pulmonary Carci~logenesis. 106264 
SKIN DISEASES/ETIOLOGY 

Skin Cancer and Trace Elen~etits. 34055 
SKIN DISEASES/NEOPLASMS 

Skin Cancer and Trace Elements. 34055 
SLAGS/POLLUTIOS CONTROL 

MHD Coal Fired Flo\\. Facility and MHD R and D. 113023 
SLAGS/PROCESS CONTROL 

MHD Coal Fired Flou Facility and MHD R and D. 113023 
SLAGS/USES 

Evaluation of the use of Granulated Blast Furnace Slag and Fly 
Ash in Blended Cement. 110006 

SLAGS/WASTE DISPOSAL 
Evaluation of the use o?Granulated Blast Furnace Slag and Fly 

Ash ill Blended Cement. 110006 
SI.OT OVESS - - - -  - - 

see, COKE o V E . ~  
SLUDGES/BIOLOGICAL EFFECTS 

Program Management of Health Effects Regarding Municipal 
Sludges. 72025 

SLUDGES/CHEMICAL ANALYSIS 
Allalytical Support for Amaco Treatability Study. 71034 

SLUDGES/GROUND DISPOSAL 
Program Management of Health Effects Regarding Municipal 

Sludges. 72025 
SLUDGES/RECYCLING ' 

Processing Sludges from Lime/Limestone Wet Scrubbing 
Processes for Disposal or Recycle for EPA: Revegetation of 
SO2 Waste Disposal Ponds Task S. 150024 

SLUDGES/WASTE DISPOSAL 
Sludge Disposal from Sulfur Dioxide and Particulate Removal 

Processes. 150066 
SLUDGES/WASTE PROCESSING 

Processing Sludges from Lime/Lirnestone Wet Scrubbing 
Processes for Disposal or Recycle for EPA: Revegetation of 
SO2 Waste Disposal Ponds Task 5 .  I50024 

SLUDGEVWASTE PRODUCT UTILIZATION 
Beneficial Use of Sludge as a Fertilizer and Soil Conditioner on 

Agricultural Land. 7 1524 
SLUGS (FUEL) - - - - - - - - -- 

See FUEL RODS 
SLURRY PIPELISES/WASTE WATER 

Water Quality Considerations in the Slurry Pipelining of Coal. - .  
56005 - 

SLURRY PIPELINES/WATER TREATMENT 
Quality atid Treatment of Water In\,olved With Coal Slurry 

Transport by Pipeline. 56023 
S\IELTISG/AIR POLLUTIOS COSTROI. 

Demonstration of Fugitive Emissions Control for Secondary Lead 
Smelter. 71018 

SMELTING/CHEMICAL EFFLUENTS 
Cost Estinlates for Primarpp Copper Smelter Weak SO2 Stream 

Control. 7 1020 
SMELTING/ENVIRONMENTAL IMPACTS 

En\,ironmental Stateme~lt Concerned \vith Esenlptioti of Lo\\?- 
Enriched Uranium and Technetium-99 ;is Residual 
Contaniination in Smelted Alloys. 160168 

S>lOG/AIR POI.LUTIOS COSTROI. 
Outdoor Sirnulati011 of Air Pollution Control Strntegics. 72531 

SMOG/ATMOSPHERIC CHEMISTRY 
Photochemical Modeling of Smog Chamber Data. 73571 
Role of Organic Perosy~litrates in Photochemical Smog. 72571 

SMOG/BIOLOGICAl. EFFECTS 
Effec~s of Peritlotul Exposure to Gascous Pollutants on Lung 

De\,elopment. 31507 
SMOG/CHEMICAL. REACTION KINETICS 

Kine~ics and Mechaliisrns of Nitretc Formatio~i i n  Photochemical 
Smog. 72569 

SMOG/DOSE-RESPONSE RELATIONSHIPS 
Effects of Perinatal Exposure to Gaseous Pollutants on Lung 

Development, 34507 
SMOG/MATHEMATICAL MODELS 

PAN Concentration in Ambient Air in New Jersey. 72537 
SMOG/PHOTOCHEMICAL REACTIONS 

Outdoor Smog Chamber Experiments to Test Photochemical 
Models, 73520 

Role of Aromatic Hydrocarbons in Photochemical Smog 
Formation. 735 14 

Smog Chamber Study of Aromatics. 735 17 
SNAILS/MANUALS 

Prepare Identification Manual for North American Freshwater 
Snails. 70539 

SO~IAL.IMPACT/TECHNOLOGY ASSESSMENT 
Technology Assessments and EDP's, 104027 

SOCIAL SERVICES/ECONOMIC IMPACT 
Local Socioeconomic Impacts: Lower Cook Inlet Sale 60. 54001 

SOCIAL SERVICES/SOCIAL IMPACT 
Local Socioeconomic Impacts: Lower Cook lnlet Sale 60, 54001 

SODA ASH 
Sce SODIUM C A R  BOArA TES 

SODIUM/ADSORPTION 
Improving Estimates of Sodium Hazard of Coal Surface-Mined 

Overburden. 17 
SODIUM/BIOLOGICAL EFFECTS 

Study of the Health Effects of Sodium in Drinking Water, 7201 1 
SODIUM/ENVIRONMENT 

Sodiuni Combustion Product Plume Transport Studies, 114014 
SODIUM/TOXICITY 

Toxicology of Plutonium--Sodium. 106479 
Toxicology of Sodium and Lithium, 106489 

SODIUM CARBONATES/CHEMICAL REACTIONS 
Utilization of Nahcolite in a Dry SO2--NOx Absorber System. 

1 13020 
SODIUM REACTOR EXPERIMENT 

Sce S R E  REACTOR 
SOIL CHEMISTRY 

See ulso AGRICULTURE 
FERTILIZERS 

SOIL CHEMISTRY/CHEMICAL ANALYSIS 
In-Situ Soil Dynamic Testing and Analysis to Determine Soil 

Constitutive Properties. 130003 
SOIL CHEMISTRY/REVIEWS 

Development of Mass Transport Modeling Capabilities. 150060 
so1r .s  

Sve ulso PER .MA FR OS T 
SOILS/BIOASSAY 

Bioassay in  Soil Microorganisms. 2001 l 
SOILS/CHEMICAL ANALYSIS 

Radiochemical Development Studies. 106663 
SOILS/CHEMICAL COMPOSITION 

Characterizatio~i of Properties of Strip Mine Spoils as Related to 
Remote Sensing Measurements. 46 

Hydrology and Water Quality of Watersheds Subjected to Surface 
Mining. 95 

In-Situ Soil Dynamic Testing and Analysis to Determine Soil 
Co~lstitutive Properties. 130003 

Trace Elerne~its i l l  Oil Shale. 106551 
SOILS/CHEMICAL PROPERTIES 

Chemical and Mineialogical Characterization of Lignite 
Overburden. 122 

SOILS/CONTAMINATION 
Environmental and Radiologicill Safety Studies. 114001 
Marshall Island Radioecology. 106391 

SOILS/CULTIVATION TECHNIQUES 
Scil Amelidmetits and Artificial Re\~egetatioti for Modification of 

Drastically Disturbed Land Areas. 39 
SOILS/DECONTAMINATION 

Plutonium--Soil Associatiol~: a Sunlmnry. I 1  1009 
SOILS/EROSION 

INEL Site Radioccology Program. 106561 
SOILS/HEAT TRANSFER 

Rene\val of W;iter Tempernture St~ldich 111 the US EPA 
Mollticello Field Statioii. 76521; 

SOILS/HEATING 
Waste Heat Utilization: Soil Hc;itiiig to Estelid Crop Gro\\,i~ig 

Seiison. 150052 
SOILS/INTERFACES 

Acoustic Selisi~ig System b r  M~~pping Soil--Rock I~~terfi~ce. 63019 
SOILS/MASS TRANSFER 

Devclopnictit hf Mass Tr i~l~spor~ Modcli~ig C;~pahilitics. 150060 
SOII.S/MAXIMUM t'ERAIISSIB1.E ACTI\'ITY 

Co~~ti~rnitlaticw Liniits for I'ropcr~).. 100005 
SOIL.S/MINERAl. CYCL.ING . 

Nutrient i~nd Ki~diotluclide Cycli~ig. IOhh15 
SOIL.S/t'ARTICL.E RESUSI'ENSION 

INEL. Site R;~dinccolog)~ l'rogl.i~n~. I0656l 
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SOILS/PHYSICAL PROPERTIES 
Chemical and Mineralogical Characterization.of Lignite n' I .  c a 

Overburden, 122 
Revegetation of Coal Mine Areas. 130 

SOILS/QUANTITATIVE CHEMICAL ANALYSIS 
Identifying and Preventing Sulfur Related Problems in.Soils 

Created in Coal Mining Operations, 44 
SOILS/RADIATION MONITORING 

Confirmatory Survey of US Nuclear Facilities at Oak Ridge. 
160137 

Develop Reference Samples and Materials, 74525 6 

Earth's Surface, Radioactivity and Other Studies of Radioactive 
Debris. 106659 

SOILS/RADIOACTIVITY' 
Development of Natural Matrix Radioactivity Standards, 106285 

SOILS/RADIOCHEMICAL ANALYSIS 
HLW Burial: West Valley, 160063 

SOILS/RADIONUCLIDE MIGRATION 
Actinides in the Environment, 106419 
Air/Earth Cycling of Pollutants. 106658 
Analogs for Transuranic Environmental Chemistry, 106481 
Analysis of Ground Water Criteria and Recent Restoration 

Attempts After In Situ Uranium Leaching, 51062 
Bi.ogeochemistry of Uranium Mill Wastes. 106399 
Burtal Ground Survey: New York, 160069 
Cycling of Long-Lived Radionuclides. 106643 
Environmental Behavior of TE-99 and 1-129, 106458 
Hydrogeochemistry of Eniwetok. 106565 
Marshall Island Radioecology. 106391 
Nutrient and Radionuclide Cycling, 106615 
Plutonium Behavior in the Miami River Watershed, 106346 
Radioecological Investigations of Uranium Mill Sites, I2 
REECo Support to the Nevada Applied Ecology Group 

(NAEG). 11 1020 
Systems Analysis of Shallow Land Burial, 160160 
Transuranium Element Transport-Agricultural Systems, 160076 
Waste Transport in Intermittent Streams, 106397 
Waste Transport in Soils. 160084 

SOILS/SOIL CHEMISTRY 
Revegetation of Coal Mine Areas, 130 
Soil Profile Characteristics of Restored Soils at a Coal Surface 

Mine. 36 
SOILS/SORPTIVE PROPERTIES 

Effect of Soil Properties and Previous Metal Additions on the 
Solubility of Metals. 71523 I 

Sorption of Pollutant Gases by Soils. 106537 
Sorption Processes in Soils and Water. 75029 
Studies of Existing Land Application Systems, 71525 

SOlLS/STANDARDS 
Development of Natural Matrix Radioactivity Standards, 106285 

SOLAR ACCESS 
See SOLAR RIGHTS 

SOLAR AIR CONDITIONING/DEMONSTRATION 
PROGRAMS 
Management Support to Solar Heating and Cooling 

Demonstration Programs. 40014 
SOLAR AIR CONDITIONING/INFORMA-~ION CENTERS 

Information Dissemination on Solar Heating and Cooling, 4 h 1 3  
SOLAR COOLING SYSTEMS/DEMONSTRATION PROGRAMS 

Technical Support to Residential Solar Demonstration, 4001 1 
SOLAR COOLING SYSTEMS/HEAT TRANSFER FLUIDS 

Toxicology of Solar Heating and Cooling Materials. 106219 
SOLAR COOLING SYSTEMS/STANDARDS 

Technical Support to Residential Solar Demonstration. 4001 1 
SOLAR COOLING SYSTEMSnHERMAL ENERGY 

STORAGE EQUIPMENT 1 
Environmental and Fire Hazards of Materials Used in Solar , 

Heating and Cooling Systems. 100073 
SOLAR COOLING SYSTEMSITHERMAL INSULATION 

Environmental and Fire Hazards of Materials Used in Solar ' 
Heating and Cooling Systems. 100073 

SOLAR COOLING SYSTEMS/WORKING FLUIDS , 
Environmental and Fire Hazards of Materials Used in Solar 

Heating and Cooling Systems. 100073 I 

SOLAR DRYERWDESIGN 
Enhanced Solar Drying of Wastewater Sludge. 5601 1 

SOLAR DRYING 
Adding Market Value to Harvested Vegetables and Grain by 

Processing with Solar Energy. 5 
SOLAR DRYING/FEASIBILITY STUDIES ' 

Grain Drying with Solar Energy in the Humid South. 142 
SOLAR DRYING/RESEARCH PROGRAMS 

Grain Drying with Solar Energy i l l  the Humid South. 24 
SOLARESERGY 

Monitoring Solar Wastewater Treatment. 71078 * .% a . ' 
Solar Energy for Pollution Control. 71088 

SOLAR ENERGY/ENVIRONMENTAL EFFECTS 
Solar Radiation Transfer in Water Bodies Relevant to 

Environmental and Energy Applications. 56017 

SOLAR ENERGY/ENVIRONMENTAL IMPACTS 
Environmental Research Needs in Solar Energy Technology, 
7lnQ7 

SOLA~%LUX/DATA ACQUISITION 
Measurement of Circumsolar Radiation, 110013 

SOLAR HEATING SYSTEMS/DEMONSTRATION PROGRAMS 
Technical Support to Residential Solar Demonstration, 4001 1 
Technical Assistance for HUD Solar Residential Demonstration 

Proeram. 40017 
SOLAR~HEATING SYSTEMSIHEAT TRANSFER FLUIDS 

Toxicology of Solar Heating and Cooling Materials, 106219 
SOLAR HEATING SYSTEMS/STANDARDS 

Technical Support to Residential Solar Demonstration, 4001 1 
SOLAR HEATING SYSTEMSAHEKMAL ENERGY 

STORAGE EQUIPMENT 
Environmental and Fire Hazards of Materials Used in Solar 

Heating and Cooling Systems, 100073 
SOLAR HEATING SYSTEMSflHERMAL INSULATION 

Environmental and Fire Hazards of Materials Used in Solar 
Heating and'cooling Systems, 100073 

SOLAR HEATING SYSTEMS/WORKING FLUIDS 
Environmental and Fire Hazards of Materials Used in Solar 

Heating and Cooling Systems, 100073 
SOLAR INDUSTRY/REGULATIONS 

Analysis of EPA Regulatory Options for Solar Technologies, 
7 1 nQ0 

SOLARYOWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 

ORBITAL SOLAR POWER PLANTS 
SOLAR POWER PLANTS/ENVIRONMENTAL IMPACTS 

Energy Effects Studies, 106243 
SOLAR PROCESS HEAT/FEASIBILITY STUDIES 

Utilization of Solar Energy in Food Processing, 131 
SOLAR RADIATION/BIOLOGICAL EFFECTS 

Photosensitivity: Environmental and Other Factors, 34623 
SOLAR RADIATION/MONITORING 

Direct Seeding of Commercial Forest Trees on Surface Mine 
Spoil. 42 

SOLAR RADIATION/MUTAGENESIS 
Damage of Mammalian Cells by Social Radiation, 106222 

SOLAR RIGHTWLEGAL ASPECTS 
Access to Sunlight for Solar Energy Systems, 40012 
Solar Access for New Residential Developments, 40015 

SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 
Management Support to Solar Heating and Cooling 

Demonstration Programs, 40014 
SOLAR SPACE HEATING/INFORMATION CENTERS 

Information Dissemination on Solar Heating and Cooling, 40013 
SOLAR WATER HEATERWEVALUATION 

Improving Cold Weather Operation of Sewage Lagoons with 
Solar Heat, 56007 

SOLAR WATER HEATERS/FINANCIAL INCENTIVES 
Solar Hot Water Initiative Program. 40010 

SOLAR WATER HEATERS/STANDARDS - .  - -  ~ 

Technical ~ G l u a t i o n  of Solar Hot Water 1n;ative System, 40009 
SOLAR WATER PUMPS 

Cost-Effective Solar-Powered Water Pump. 56047 
SOLID WASTES 

See also AGRICULTURAL WASTES 
MINERAL WASTES 
SCRAP METALS 
WOOD WASTES 

SOLlD WASTES/CHEMICAL ANALYSIS 
Idetitification of Components of Energy-Related Wastes and 

Effluents. 75044 
SOLID WASTES/CHEMICAL COMPOSITION 

Trace Elements in Oil Shale. 106551 
SOLID WASTES/COMBUSTION 

Evaluation of Ames' Waste Process: An Energy Recovery - 
System. 71076 

SOLlD WASTES/ENERGY CONVERSION 
Water Pollution Control Technolonv Develonment for Waste as -- 

Fuel Processes. 7 108 1 
SOLlD WASTES/POLLUTION REGULATIONS 

Assessment of Inorganic Solid Wastes. 71007 
SOLlD WASTES/PYROLYSIS 

Environmental Effects of Solid Wastes its Supplemental Furl. 
106508 

SOLlD WASTES/RECYCLING 
Recycled Rubber it1 Roads. 63033 
Small Scale and Low Technology Study. 7 15 12 

SOLlD WASTES/SEPARATION PROCESSES 
Field Test Ev;lluatiol~ o f  Shredders for Waste-to-Et~rrgy Systems. 

7 1542 
SOLlD WASTES/STARII I7ATlON . -~ 

Effect of Moisture Rcgitnt.11 OII Solid Waste Stilbili~i~tiol~. 71502 
SOLlD WASTES/UNDERGROUND DISPOSAL. 

Tech~~ ic i~ l  and Ecotlomic Ev;~lu;~tioli of Ut~dereroulld Disposal of 
Coal Mining Wastcs. 51060 
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SOLID WASTEWWASTE DISPOSAL 
Organization of a Resource Recovery Experimentation Station, 

130028 
SOLID WASTES/WASTE PROCESSING 

Organization of a Resource Recovery Experimentation Station, 
130028 

SOLVENT EXTRACTION 
Fundamentals of Separation Chemistry. 119053 

SOLVENT EXTRACTION/FEASIBILITY STUDIES 
Solvent Extraction for Treatment and Recovery of Chemicals, 

etc.. 75502 
SOLVENT-REFINED COAL/CARCINOGENESIS 

Carcinogenesis of SRC Materials. 106202 
SOLVENT-REFINED COAL/CHEMICAL ANALYSIS 

SRC Effluent/Product Characterization. 106247 
SOLVENT-REFINED COAL/COMBUSTION PRODUCTS 

Analysis of Products From the Combustion of Synfuels, 106726 
SOLVENT-REFINED COAL/SAMPLE PREPARATION 

SRC Effluent/Product Characterization. 106247 
SOLVENT-REFINING COAL PLANTS 

See COAL PREPARATION PLANTS 
SRC PROCESS 

SOMATIC CELLS 
See also IVER VE CELLS 

STEM CELLS 
SOMATIC CELLWGENETIC RADIATION EFFECTS 

Multiple Loci Screen for Mutations in Mammalian Cells, 34634 
SOMATIC CELLS/MUTATIONS 

Role of Mutagenesis in Chemical Carcinogenesis, 35022 
Somatic Cell Mutations, 106049 

SOMATIC CELLS/ONCOGENIC TRANSFORMATIONS 
Role of Mutagenesis in Chemical Carcinogenesis, 35022 

SOMATIC MUTATIONS/BIOCHEMICAL REACTION 
KINETICS - - - . . - - - - - 
Effects of Pollutants on Somatic Mammalian Cells. 106378 

SOOT/CATALYTIC EFFECTS 
Pollution in Atmosphere. 106252 

SOOT/MUTAGEN SCREENING 
Health Effects of Combustion-Generated Soots and Polycyclic 

Aromatic Hydrocarbons, 106545 
SOUTH DAKOTA/AIR QUALITY 

Chemical Composition of Precipitation in Minnesota, 106549 
SOUTH DAKOTA/WATER RESOURCES 

Hydrology of the Madison Limestone in North Dakota, South 
Dakota and Wyoming, 53003 

SOUTHEAST REGION 
See also FLORIDA 

SOUTHEAST REGION/RAW MATERIALS 
Synthetic Fuels--General. 150030 

SOYBEAN PLANT 
See G L  YSIR'E HISPIDA 

SOYBEANWPLANT GROWTH 
Effects of a 50% Increase Above Ambient of uv-b Radiation 

Viability, Growth, and Productivity of Field Grown Soybeans 
and Barley. 79009 

SOYBEANS/TOLERANCE 
Air Pollution Effects on Food Quality. 106547 

SPACE FLIGHT/ENERGY SOURCES 
Environmental and Radiological Safety Studies. 1 14001 

SPACE FLIGHT/HAZARDS 
Environmental and Radiological Safety Studies. 114001 

SPACE FLIGHT/PERSONNEL 
Assessment of the Effects of the Zero Gravity Environment on 

the Health and Safety of Spaceworkers. 119003 
SPACE POWER REACTORS/ENVIRONMENTAL IMPACTS 

Dispersion Modeling. 114015 
SPACE POWER REACTORS/RISK ASSESSMENT ' 

Dispersion Modeling. 114015 
Marine Environmental Test Program. 114000 

SPACE POWER REACTORS/SAFETY ENGINEERING 
Marine Environmental Test Program. 114000 

SPACE VEHICLES/REFLECTIVITY 
Characterization of Reflected Light from the Satellite Power 

Svstem (SPS). 1 19017 
S P A C E C R A ~  POWER SUPPL.IES/EI.ECTROXIAGNETIC 

RADIATION 
Electromagnetic Compatibility (EMC). 1 19014 
Electromagnetic Compatibility Support. 119015 

SPACECRAFT POWER SUPPLIES/ENVIRONMENTAL 
IMPACTS 
SPS Ionospheric Heating and Telecommunications Impacts. 

119013 
SPARK IGNITION ENGINES/DESIGS 

Design Data for Hydrogen Engine. 110028 
SPARK IGNITION ENGINES/FUEL SUBSTITUTION 

Characterization and Research I~ivestigation of Methanol and 
Methyl Fuel. 110033 

SPARK IGNITION ENGINES/RETROFITTlNG 
Characterizatiowand Research Investigation of Methanol and 

Methyl Fuel, 110033 
SPATIAL DISTRIBUTION/FLOW MODELS 

Formation Water Dispersion Study, 54042 
SPEED LIMIT/CONTROL SYSTEMS 

Speed Control on High Speed Roadways, 63023 
SPENT FUEL CASKS/CRITICALITY 

Programming and Computer Assistance: Cask Analysis and 
Review, 160044 

SPENT FUEL CASKS/DESTRUCTIVE TESTING 
Full-Scale Impact Testing for Environmental and Safety Control 

Assessments of Energy Material Shipping Container Systems, 
100062 

SPENTFUEL CASKS/IMPACT TESTS 
Full Scale Vehicle Testing Program. 114032 

SPENT FUEL CASKS/SAFETY 
Full Scale Vehicle Testing Program, 114032 

SPENT FUEL CASKS/SHIELDING 
Programming and Computer Assistance: Cask Analysis and 

Review. 160044 
SPENT FUEL ELEMENTS/FISSION PRODUCT RELEASE 

Fission Product Release from LWR Fuel, 160006 
SPENT FUEL ELEMENTS/TRANSPORT 

Programming and Computer Assistance: Cask Analysis and 
Review, 160044 ' 

SPENT FUEL STORAGE/ENVIRONMENTAL IMPACTS 
Licensing Program Support--Environmental Assistance for the 

Office of Nuclear Materials Safety and Safeguards, 160023 
SPENT FUEL STORAGE/RESEARCH PROGRAMS 

GEIS on Handling and Storage of Spent Light Water Power 
Reactor Spent Fuel, 16002F 

- 
SPENT FUELS/PHYSICAL PROTECTION 

Assessment of ECT Implications of Malevolently Produced 
Releases from Radioactive Materials Shipping Containers. 
1 14028 

SPENT FUELWTRANSPORT 
Assessment of ECT Implications of Malevolently Produced 

Releases from Radioactive Materials Shipping Containers, 
1 14028 - .  

SPENT FUELS/TRANSPORTATION SYSTEMS 
Scale Model Experiments for Environmental and Safety Control 

Assessments of Energy Material Shipping Container Systems, 
100075 

SPENT SHALES/BIOLOGICAL EFFECTS 
Inhalation Tox Shale Dust. 100060 

SPENT SHALES/CHEMICAL ANALYSIS 
011 Shale and Tar Sand Effluent Character~zatlon, 106484 

SPENT SHALES/CHEMICAL COMPOSITION 
Trace Elements in Oil Shale, 106551 

SPENT SHALES/GROUND RELEASE 
'I'errestrial Effects of Oil Shale Development, 106751 

SPENT SHALES/LEACHING 
Role of Spent Shale in Oil Shale Processing and the Management 

of Environmental Residues. 11 3032 
SPENT SHALEWMUTAGEN SCREENING 

Mutagenicity of Oil Shale Materials. 106203 
SPENT SHALES/REVEGETATION 

Role'of Belowgrou~id Processes in Stabilization of Spent Oil 
Shale. 18 

Tract. Elements in o i l  Shale. 106551 
Vegetative Stabilization of Spent Oil Shales. 71051 

SPENT SHALES/SAMPLE PREPARATION 
Oil Shale and Tar Sand Materials. 106486 

SPENT SHALES/SORPTIVE PROPERTIES 
Spent Shale as a Control Technology for Oil Shale Retort Water. 

100055 
SPENT SHALES/TOXICITY 

Inhalation Tox Shale Dust. 100060 
SPENT SHALES/WASTE DISPOSAL 

Underground Disposal of Spent Shale from the Paraho Retorting 
Process. 5 1078 

SPENT SHALES/WASTE MANAGEMENT 
Computer Analysis. Physical Analysis. Physical Properties. and 

Data on Spent Shale. 51066 
SPENT SHALES/WASTE PRODUCT UTILIZATION 

Spent Shale as a Control Technology for Oil Shale Retort Water. 
100015 

SPERklATOGENESIS/BIOCHEhIICAI. REACTION KlSETlCS 
Study of Tosic Effects of Environmental Cheniicills on 

Soermatoeenesis. 34407 
S P E R ~ ~ A T O ~ N I A / C H R O R . ~ O S O ~ I A I .  ABERRATlOSS 

Effects and Uses of Chroniosonie Aberrntions. 106121 
SPERMATOZOA/DYNAhlIC FUNCTIOS STUDIES 

Study of Tosic Effects of E~~\,iro~inletit;tl Chemicals on 
Spermatogenesis. 34407 

SPERMATOZOA/GENETICS 
Mechaliisms of Sperm Morphology Mutations in PL Mice. 31202 
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SPOlL BANKS/SALINITY ~- 

Mechanisms of Sperm ~ o r ~ h o l o g ~  Mutations in PL Mice, 34202 
SPERMATOZOA/MUTAGENEW 

Use ol' Male Germinal 'I'issue in Detection of Mutational Events, 
34285 

SPERMATOZOA/MUTATION FREQUENCY 
Mutagenic Effect of Radionuclides Incorporated into DNA of 

Drosophila melanogaster, 106577 
Quantitative Genetic Study of Environmental Mutagens, 34601 

SPERMATOZOA/ONCOGENIC TRANSFORMATIONS 
Investigation of the Use of Sperm as In Vivo Indicator of Genetic 

Damage from Chlorinated Hydrocarbons, 72035 
SPOIL BANKS/ACID MINE DRAINAGE 

Handling Toxic Strip Mine Spoils to Prevent Acid Mine 
Drainage. 71093 

Limestone Treatment of Acid Spoil, 71058 
SPOIL BANKS/BIOLOGICAL EFFECTS 

Reclamation and Management of Strip-Mine Spoils in the 
Northern Plains. 145 

SPOIL BANKSKHEMICAL ANALYSIS 
Chemical and Physical Characteristics of Shaped Mined Lands 

and Their Effect on Plants. 58 
SPOIL BANKSKHEMICAL COMPOSITION 

Characterization of Properties of Strip Mine Spoils as Related to 
Remote Sensing Measurements, 46 

Hydrology and Water Quality of Watersheds Subjected to Surface 
Mining,-95 

Reclamation of Surface Mined Coal Spoils, 40 
SPOIL BANKSKHEMICAL PROPERTIES 

Identification and Amelioration of Adverse Conditions Limiting 
Reclamation of Coal-Mined Lands, 102 

Mine Spoil Potentials for Plant Growth and Water Quality, 135 
Reclamation and Management of Strip-Mine Spoils in the 

Northern Plains, 145 
SPOIL BANKS/CONSTRUCTION 

Manual for Refuse Piles and Slurry Ponds, 71 106 
SPOIL BANKVENVIRONMENTAL EFFECTS 

Environmental Effects of Slaking of Surface Mine Spoils, 51071 
SPOlL BANKS/EXCAVATION 

Development of Innovative Systems for Leveling and 
Recontouring Abandoned Spoil Banks. 51073 

SPOlL BANKS/HYDROLOGY 
Impact of Strip-Mining and Reclamation 011 the Quality and 

Quantity of Water in Mined Areas, 141 
SPOIL BANKS/INVENTORIES 

inventory of Waste ~mbankments. Surface, and Underground 
Openings Metal/Nonmetal Active Mines. 51052 

SPOIL BANKS/LAND RECLAMATION 
Effects of Topsoil Depth Over Saline-Sodic Spoils on the 

~roductiviiy of ~ a i i v e  Range Species. 71 
' 

Manual for Refuse Piles and Slurry Ponds, 71 106 
Surface and Root Zone Hydrology of Shaped Surface-Mined 

Spoil Banks and Rehabilitated Land, 59 
SPOlL BANKWMATHEMATICAL MODELS 

Centrifuge Model Testing of Coal Waste Embankments. 51043 
SPOlL BANKS/MONITORING 

Application of Remote Sensing for Coal Waste Embankment 
Monitoring. 51040 

SPOlL BANKS/PHYSICAL PROPERTIES 
Chemical and Physical Characteristics of Shaped Mined Lands 

and Their Effect on Plants, 58 
Identification and Amelioration of Adverse Conditions Limiting 

Reclamation of Coal-Mined Lands, 102 
Mine Spoil Potentials for Plant Growth and Water Quality. 135 

SPOIL BANKS/QUANTITATIVE CHEMICAL ANALYSIS 
Identifying and Preventing Sulfur Related Problems in Soils 

Created in Coal Mining Operations. 44 
SPOlL BANKS/REVEGETATION 

Effect of Mine Spoil Age on Growth and Chemical Properties of 
Loblolly Pine.~123 - 

Establishment. Succession, and Stability of Vegetation on Surface 
Mined Lands in Eastern Montana, 106598 

- 
Guide for Vegetating Surface Mined Lands for Wildlife, 52008 
Mine Spoil Reclamation in the South\vest. 113 
Mine Spoil Potentials for Plant Growth and Water Quality. 135 
Mineral Stress Adaptation of Natural Regeneration on Acid Mine 

Spoils. l I0 
No-Tillage Grain Crop Production on Land Reclaimed Followine 

Strip h;lining. 96 ' 
- 

Plant Response and Livestock Performance on Coal Mitie Spoil 
Pastures, 48 

Selection of Aluminum-Tolerant Trees for Revegetating Acid 
Mine Spoils. 105 

Surface Environnlent and Mining in the West. 34 
Systems Analysis for Cost-Effective Adaptation of Precipitation 

Management to Mine Spoil Reclamation. I5 
Vegetation of Lignite Coal Mine Spoils with Forest and 

Agronomic Species. 124 

- -  - - -  - - - -- 

Salt Translocation in Saline-Sodic Mine Spoils, 47 
SPOIL BANKS/SAMPLING 

Chemical and Physical Characteristics of Shaped Mined Lands 
and Their Effect on Plants, 58 

SPOIL BANKS/SOIL CHEMISTRY 
Effects of Topsoil Depth Over Saline-Sodic Spoils on the 

~ r o d u c t i v i i ~  of ~ a i i v e  Range Species, 71 
. 

Reclamation of Surface Mined Lands, 29 
Reclamation and Management of Strip-Mined Land in Ohio, 97 

SPOIL BANKS/STABILITY 
Stability of Surface M~ned Spoils at Central U.S. Coal Mines, 

51n75 
SPO~L-RANKS/WASTE MANAGEMENT 

Centrifue Modeling and Verification of Design Criteria of Mine 
Waste Embankments, 5 1042 

SPOIL BANKWWEATHERING 
Effect of Mine Spoil Age on Growth and Chemical Properties of 

Loblolly Pine, 123 
SPRAY PONDS 

See COOLING PONDS 
SRC PROCESS/ENVIRONMENTAL IMPACTS 

Field Research: SRC Pilot Plant, 106198 
SRC Effluent/Product Characterization, 106247 

SRC PROCESS/PILOT PLANTS 
Field Research: SRC Pilot Plant, 106198 

SRE REACTOR/REACTOR DECOMMISSIONING 
Decommissioning of Sodium Reactor Experiment Facilities, 

1 14042 
SRE REACTOR/REACTOR DISMANTLING 

Decommissioning of Sodium Reactor Experiment Facilities, 
1 14042 

STAINLESS STEELS/STRESS CORROSION 
Primary Coolant Rupture Study, 160029 

STANDARDS (CALIBRATION) 
See CALIBRA TIOIY STANDARDS 

STANDARDS (SAFETY) 
See SAFETY STANDARDS 

STANDING CROP 
See BIOMASS 

STATE GOVERNMENT/ENVIRONMENTAL POLICY 
Analysis of Impacts of State Environmental Laws, Regulations. 

and Permitting Procedures on DOE Emerging Technologies, 
104056 

STATIONARY POLLUTANT SOURCES 
(Used jorgelteral arricles wherr solrrces are 11or tra~ned. See olso 

speci/ic sraria~lary solrrces, e.g.. Fossil-fie1 Po~ver Plartrs.) 
See also AIR POLLUTION 

STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
Sources, Transformation, and Chemical Nature of Atmospheric 

Pollutants, 130067 
STATIONARY POLLUTANT SOURCES/EMISSION 

Standardization and Quality Assurance of Stationary Source 
Emission Methodology, 72502 

STATIONARY POLLUTANT SOURCES/MONITORING 
Management of Sampling and Analysis of Air Pollutant Studies. 

73578 
Management and Coordination of Stationary Source Energy 

Pollutant Studies. 73606 
Task orders onCharacterization of Emissions from Newly 

Designated Industries, 73535 
STATIONARY POLLUTANT SOURCES/SIMULATION 

Northrop Support Service to Stationary Source Emission. 73594 
STATISTICS ' . 

Applied Mathematics for Nuclear Safeguards. 11017 
STEAM COA'DENSERS/COOLING ~ - -  - 

Feasibility Study of Using Municipal Water Supplies as Condenser 
Cooling Water for Power Generating Facilities. 56046 

STEAM GENERATORWEDDY CURRENT TESTING 
Eddy-Current In-Service Inspection for Steam Generators. 160052 

STEAM GENERATORS/FAILURES 
Steam Generator Tube Rupture Iodine Transport Mechanisms. 

160140 
STEAM GENERATORS/MATERIALS TESTING 

Tritium Permeation in Steam Generator Material. 1 19065 
STEAM GENERATORS/RADIOACTIVITY TRANSPORT 

Steam Generator Tube Rupture Iodine Transport Mechanisms. 
160140 

STEAM TURBINES/OPERATION 
Cyclit~g of Steam Power Plants O\vich Drum Boilers. 150077 

STEAM TURBINES/START-UP 
Cycling of Steam Power Plants Owith Drum Boilers. 150077 

STEELS 
Sec, LI/.YO ST.4 IIYL ESS STEELS 

STEELS/ELECTROCHEMICAL CORROSION 
Corrosion of Galvanized Steel Near Power Platits. 73575 

STEELS/FRACTURE PROPERTIES 
Heavy-Section Steel Technology Program. 160017 
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STEELWNEUTRON TRANSPORT 
Extension of SKYSHINE-11, 160100 

STEELS/PHOTON TRANSPORT 
Extension of SKYSHINE-11, 160100 

STEELS/PHYSICAl.. R An1  ATION F.FFECTS 
Light Water Reactor (LWR) Pressure Vessel Irradiation Program. 

160051 
STEM CELLS/BIOLOGICAL RADIATION EFFECTS 

Growth of Bone Marrow in Modified TC System. 106621 
STEROIDS 

See also STEROLS 
STEROIDS/ADSORPTION 

Separation and Determination of Carcinogens, 35062 
STEROLS/CARCINOGENESIS 

Molecular Events in Chemical Carcinogenesis, 35072 
STIRLING ENGINES/COMMERCIALIZATION 

Stirling Engine. 110030 
STIRLING ENGINES/DESIGN 

Stirling Engine, 110030 
STIRLING ENGINES/TECHNOLOGY ASSESSMENT 

Stirling Engine. 110030 
STOCKPILES/LEACHING 

Solubility of Selected Major and Minor Elements from Coal, Gob, 
and Fly Ash Accumulations. 56018 

STOCKPILES/RUNOFF 
Solubility of Selected Major and Minor Elements from Coal, Gob, 

and Fly Ash Accumulations. 56018 
STORAGE FACILITIES 

See also TERMINAL FACILITIES 
STORAGE FACILITIES/AIR QUALITY 

Microbiological Air Quality: Ames Southwestern Disposal, 
106555 

STORAGE FACILITIES/DETONATION WAVES 
Detonation Arrester Devices for Gasoline Cargo Vapor 

Recovery. 67006 
STORAGE FACILITIES/SEISMIC EFFECTS 

Development of a Computer Code for the Response of 
Submerged Structures to Seismic Excitation. 130000 

Structure-Fluid Interaction Due to Earthquakes, 130002 
STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STOVER - - - . - - - 

See AGRICULTURAL WASTES 
STRAND BREAKS/BIOLOGICAL REPAIR 

Carcinogen Damage and Repair of DNA i r ~  HUI I ' I~ I I  Chi.ornatin. 
34956 

Enzymes and Reactions for Repair of DNA in Human Cells. 
35054 

Modification of X-Ray Induced Damages in Phage T4, 35023 
STRATEGIC PETROLEUM RESERVE/ACCIDENTS 

SPRO Accident Investigation Support, 100035 
STRATEGIC PETROLEUM RESERVE/ENVIRONMEN'TAL 

IMPACTS 
NOS Strategic Petroleum Reserve Suppol t P~.oject. 1301 5 
Strategic Petroleum Reserve Oceanographic Support Program, 

1 16000 .....- 

STRATOSPHERE/AERIAL MONITORING 
Airlift Support of Project ASHCAN. I06672 

STRATOSPHERE/AIR POLLUTION 
Airlift Suv~or t  of Proiect ASHCAN. 106672 
~stimatio;l'of Upper b;tmospheric Composition Perturbations due 

to SPS-Related Soacecraft Activitv. 119006 
STRATOSPHERE/OZONE LAYER. 

Stratospheric Ozone in Urban Air. 72547 
STRATOSPHERE/RADIOACTIVlTY 

Radioactivity in Stratospheric Air. 106661 
STRATOSPHERE/SAMPLING 

Project Airstream. Field and Measurements Support, 106402 
STRATOSPHERE/STABLE ISOTOPES 

Non-Nuclear Pollutants in Stratospheric Air. 106679 
STREAMING (RADIATION) 

See RA DIA TION STR EAMIAIG 
STREAMS 

See also RIVERS 
STREAMS/AQUATIC ECOSYSTEMS 

Development of Management Models for Stream Ecosystems, 
75001 

STREAMS/MATHEMATICAL MODELS 
Development of Management Models for Stream Ecosystems. 

75001 
STREPTOCOCCUS/DETECTION 

Development of Criteria for Evaluation of Microbiological Media 
and Membrane Filters. 7052 1 

STRESS (BIOLOGICAL) 
Sec BIOLOGICAL STRESS 

STRIPED BASS/BEHAVIOR 
Determination of Thermal Preference of Three Genetic Stocks of 

Largemouth Bass. 76529 

STRIPED BASWENTRAINMENT 
Develop Striped Bass Young-of-the-Year Model on Hudson 

Rive;, 16O&X 
- 

STRIPED BASS/IMPINGEMENT 
Develop Striped Bass Young-of-the-Year Model on Hudson 

River. 160000 
STRONTIUM 90/RADIATION MONITORING 

Coral Growth Rings and the Temporal History of Nuclear 14C 
and 90Sr/Sr in the Surface Ocean, 106162 

Earth's Surface, Radioactivity and Other Studies of Radioactive 
Debris. 106659 

Radioactivity in Surface Air, 106660 
Radioactivity in the Biosphere, 106662 

STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Northern Marshall Islands Survey, 106308 

STRONTIUM 90/RADIONUCLIDE KINETICS 
Animal Investigation Program, 1 1  1022 
Marshall Islands Radiological Safety Program, 106310 
Metabolism of Tranuranic Elements. 106372 
Radium-226 and Strontium-90 Toxicity. 106609 

STRONTIUM 90/RADIONUCLIDE MIGRATION 
Analysis of Samples of Surface Ocean Water, 106664 
Marshall Islands Radiological Safety Program, 1063 10 
Transuranic Marine Studies, 106384 

STRONTIUM 90/TOXICITY 
Radium-226 and Strontium-90 Toxicity, 106609 

STRUCTURAL CHEMICAL ANALYSIS/RADIATION 
DETECTORS 
Multidetector Spectrographic Systems, 106428 

SUBBITUMINOUS COAL/MICROSTRUCTURE 
Structure of Coal, 119024 

SUBMARINES/TECHNOLOGY ASSESSMENT 
Underwater Free Swimming Robot Inspection Vehicle 

Technology, 53029 
SUGARS 

See SACCHARIDES 
SULFATES/AIR POLLUTION CONTROL 

Field Testing: Application of Improved Combustion Technology 
to Power Generation Combustion Systems, 73008 

SULFATES/ATMOSPHERIC CHEMISTRY 
Aircraft Measurement of Plume Dispersion and Chemistry, 72519 
Aircraft Measurements of Plume Dispersion and Chemistry, 73558 
Analysis of the Relationships Between Haze, Ozone, Sulfate. and 

Transport-Host, 72521 
Chemistry of hlntcrinls, 1 1902 1 
Cooperative Micrometeorological Experiments of Pollutant 

Fluxes Over Natural Surfaces, 73540 
Management and Coordination of Energy Transport Studies. 

73600 
~ o l l ~ t i o n  in Atmosphere, 106252 
Study of Secondary Formation Products in a Power Plant 

Scrubber Plume, 73597 
Transformation of Visibility-Related Pollutants in Western 

Pristinc Arcns, 73566 
SULFATES/BIOLOGICAL EFFECTS 

Inhaled Aerosols: Behavior, Effects. and Clearance. 3481 1 
Management and Coordination of Energy Transport Studies. 

7 -4 hnn 
SULFATES/CHEMICAL REACTION YIELD 

SO2 Oxidation Rate on Well-Characterized Surfaces: a 
Laboratory Study. 130068 

SULFATES/ECOLOGICAL CONCENTRATION 
Four Corners Ambient Air Monitoring Net\vork. 7451 1 
In-Stack Measurements of Sulfate. 73500 

SULFATES/ENVIRONMENTAL EFFECTS 
Management and Coordination of Energy Transport Studies. 

7 3 600 
Sulfur Dioxide and Sulhtes Materials Damage Study. 72545 

SULFATES/ENVIRONMENTAL TRANSPORT 
Atnlospheric Boundary Layer Studies. 106454 
Refinement. Verification. and Application of a Long-Range 

Transport Model of SO2 and Sulfate. 72543 
Regional Atmospheric Transport of Coal-Fired Po\ver Plant 

Emissions. 150000 
Sources of Ozone and Sulfates in the Northeilsterti U.S.. 106683 

SULFATEWHEALTH HAZARDS - -  - .. ~- ~ - - -  

Effect of Atmospheric Pollutntlts on Pulmonary Defenses. 34804 
SULFATES/ISOTOPE RATIO 

Oxygen Isotope Ratio Studies of Sulfur Dioxide and Sulfi~tes i n  
the ~nvirot;ment. 106353 

SULFATES/MONITORING 
Develop and Deliver T\\.o Prototype Real-Time Co~~tinuous 

Sulfi~te Monitors for Mobile Sot~rce and Atllbient Air 
Applications. 72552 

Los Angeles Inhalable P;~rticul;~tc Pilot Study. 72591 
SULFATES/PHOTOCHEMICAL REACTIONS 

Oxygen Isotope Ratio Studies of Sulfur Dioxide ;~nd S~ilfates i l l  

the Etiviroliment. 106353 



SULFATES/POLLUTION SOURCES 
Incremental Funding Study of the Impact of Primary Sulfate 

! Emission Sources, 725 18 
SULFATES/QUANTITATIVE CHEMICAL ANALYSIS 

Evaluation of Ambient Methodology. 72501 
SULFATES/RAMAN SPECTRA :. ' . , .  

Laser Raman Monitoring of Sulfuric Acid. ~ul f i tes ,  Sulfur 
' 

Trioxides. and Sulfur Dioxidein Stack Emissions. 72575 
SULFATES/REDUCTION 

Energy Generation and the Sulfur Carbon Cycles. 106533 
SULFATES/SYNTHESIS 

Sulfate Formation in Oil Fired Power Plant Plumes. 106710 
SULFEX PROCESS/AIR POLLUTION ABATEMENT 

New and Enhanced Processes to Remove Hydrogen Sulfide from 
Geothermal Fluids and to Produce a Useful By-Product. 116021 

SULFHYDRYL COMPOUNDS 
See THIOLS 

SULFIDES/ION SELECTIVE ELECTRODE ANALYSIS 
Development of a Field Electrode Method for the Determination< 

of Total Sulfide in Water and Wastewater. 70551 
SULFITES/BIOLOGICAL EFFECTS 

Inhaled Aerosols: Behavior. Effects. and Clearance. 3481 1 
SULFITES/CHEMICAL REACTIONS 

Formation of Osyacids of Sulfur from SOZ. I19045 
SULFITES/METABOLISM 

Impact of Energy-Related Pollutatits on Chromosome Structure. 
106708 

SULFOCYANIDES . 
See THIOC Y.3.V.3 TES . 

~ULFONATES/CHRO.\IATOGRAPHY 
Chromatographic Properties of EOR Compounds. 113019 

SULFONATES/DECOMPOSITlON t 

Chemical Degradation of EOR ~om~ounds. ' l13017 
SULFONATES/ENVIRONMENTAL TRANSPORT 

Chromatographic Properties of EOR Compounds. 113019 
SULFONATES/REMOVAL 

Oil Assessmettt of Environmental Control Technology Aspects of 
EOR Wastewater Cleanup. 100080 

SULFUR/ATMOSPHERIC CHEhlISTRY 
Aerosol Sulfur Transport Studies. 73503 
Field Study of Biogenic Sulfur Gases and Particulates in Inland 

Waters. 72525 
Formation of Atmospheric Aerosols 11. 73504 
LBL Computer Services for LIRAQ Verification. 72516 . 
Sulfur Budget in Large Plumes: Sulfuric Acid Measurements. 

72520 
SULFUR/ECOLOGICAL CONCENTRAT~ON 

Mesoscale Sulfur Balance Studies. 72573 
SULFUR/ENVIRONMENTAL TRANSPORT 

Formation of Atmospheric Aerosols. 73513 
SULFUR/HEALTH HAZARGS 

Coal-Fired Steam Plants: Human Environmental Exposure to Air 
and Water. 129 

SULFUR/INHALATION 
Trace Element De~osition in Ambient Aerosol Inhalation. 34638 - -  -..- 

SULFUR/MONITORING 
Rap~d Sulfur Meter. 150085 

SULFUR/NATURAL OCCURRENCE 
Sulfur in Coal and Lignite. 53014 

SULFUR/SOIL CHEMISTRY - . a  . . 
Controlling Strip Mine Runoff. 117 

SULFUR/X-RAY SPECTROSCOPY 
Identifying and.Preventing Sulfur Related Problems in Soils 

Created in Coal Mining Operations. 44 
SULFUR CARBIDES 

See C.1 RBOA' SULFIDES 
SULFUR COMPOUNDS/ABSORPTIOF; 

Sorption of Pollutant Gases by Soils. 106537 
SULFUR COMPOUNDS/ATMOSPHERIC CHEMISTRY 

Field Studies of Biologically Produced Atmospheric Suflur 
Compounds. 130069 

SULFUR COMPOUNDS/EMISSION 
Measurements of Volatile Chemical Emissions from Waste Water 

Basins. 7 1002 
SULFUR COMPOUNDS/ENVIRONMENTAL TRANSPORT 

Regional Scale Haziness: Origin. Spatial-Temporal Distributions. 
Properties. and Effects on Atmospheric Radiation. 73565 

SULFUR COMPOUNDS/MONlTORlNG 
Gasifiers in Industry. 106158 . " . 
NASN Operations. 72586 
Study of Emissions from Trucks Over Transient DriSittg Cycles. 

73593 
SULFUR COMPOUNDS/PHOTOMETRY 

Contitiuous Monitoring of Particulate Sulfur ~ornb6~i i ids  by 
Flame Photometry. 73533 

SULFUR COMPOUNDS/QUANTITATIVE CHEMICAL. 
ANALYSIS 
Determination of Fragile Molecules in the Environmen~. 1 19042 
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SULFUR DIOXIDE/ADSORPTION 
Thermogravimetry (TG) for Coal Combustion. 150028 
Utilization of Nahcolite in a Dry SO2--NOx Absorber System, 

1 13020 
SULFUR DIOXIDE/AERIAL MONITORING 

Sulfur dioxide Pollution: Review and Assessment of Future 
Measurement Needs from Airborne Lidar, 74528 . 

SULFUR DIOXIDE/AEROSOL MONITORING 
Atmospheric Effects of Coal Conversion Facilities. 106044 

SULFUR DIOXIDE/AIR POLLUTION ABATEMENT 
Diesel Exhaust Chamber Studies: lncremental Funding, 72566 

SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Citrate Process Chemistry and Engineering, 51002 
Diesel Particulate Emissions. 106295 
Field Testing: Application of Improved Combustion Technology 

to Power Generation combustion Systems. 73008 
Flue Gas Desulfurization During Combustion of Coal/Oil/Water - 

Emulsions. 73014 
Removal of NOx and SO2 from Flue Gas Through Electron - 

Beam Irradiation. 100100 
Special ForeignCurrency Award (in Egyptian Pounds) for Study 

of Electrochemical Concentration of Sulfur Dioxide in Molten 
Salts. 130064 

SULFUR DIOXIDE/AIR POLLUTION MONITORS 
Ambient Air Monitoring Reference and Equivalent Methods 

Programs. 72503 
SULFUR DIOXIDE/ATMOSPHERIC CHEMISTRY 

Chemistry of Materials. 119021 
Cooperative Micrometeorological Experiments of Pollutant 

Fluxes Over Natural Surfaces, 73540 
Field Studies of the Oxidation of SO2 in Clouds. 72522 
Human Studies of Environmental Pollutants. 106327 
Incremental Funding: Reactions of SO2 with 02 .  0 3 ,  and NO2 in 

Catalytic Solutions. 72570 
Kinetic Study of Simulated Atmospheres Containing Common 

Sulfur. Nitrogen. and Carbon-Compound Pollutants. 72535 
Over-Water Measurements of Atmospheric Processes. 73556 
Rural Oxidant Studies and the Role of NOx in Rural Oxidant 

Formation. 72539 
Sulfur Budget in Power Plant Plumes: Processing. Management. 

and Analysis of Project State Data. 72514 
Testing for SO2 at Old In-Situ Oil Shale Sites. 71094 
Transformation of Visibility-Related Pollutants in Western 

Pristine Areas. 73566 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 

Determine Dose-Response Kinetics for Effects of Atmospheric 
Emissions from Coal-Fired Potver Plants on Soybeans and 
Other Crop and Forest Species of Economic Importance i n  the 
Southeastern United States (Task 2). 150002 

Ecological Behavior and Effects of Energy Related Pollutants. 
106580 

Effect of SO2 on Light Modulation of Plant Metabolism. 106313 
Effects of Atmospheric Pollutants on Behavior. 34801 
Effects of Controlled Sulfur Dioxide Fumigation on Primary 

Producer and Invertebrate Consumers in a Mised Prairie 
Ecosystem. 7602 1 

Field and Filtered/Unfiltered Esnosure Chamber Studies of 
Effects of Coal-Fired Po\rer piatit Emissions on Crop and 
Forest Species of Economic Importance in the Southeastern 
United States (Task 1). 150001 

Impact of Atmospheric SO2 and CO2 on the Ecophysiology and 
Con~petitiveness llf Plants. 106546 

Investigation of the Bioenvironmental Impact of Fossil Fuel-Fired 
Plants in the Fort Union Basin. 76025 

Remote Sensing of SO2 Effects on Vegetation. 150005 
Response of Plants to Air Pollutioti. 76000 

SULFUR DIOXIDE/BIOLOGICAL INDICATORS 
Use of Lichens as Indicators 2nd Predictors of Air Pollutioti. 

76022 
SULFURDIOXIDE/BIOLOGICAL PATHWAYS 

Oxidative and Free Kndical hlech;~nisms U~~derlyittg the Ac t io~~s  
of Pollutants. I06068 

SULFUR DIOXIDE/CHEMICAL REACTION KINETICS 
Reactions of Sulf~tr Dioside i ~ i  Aerosols. 72530 
Research It~itintiott: Sulfilr Dioxide Combustiot~ Kinetics. 120044 
Venus Atmosphere Laboratory S t~~d ie s  of the Reactions of Sul f~~r .  

I1001 
SULFUR DIOXIDE/CHEMICAL REACTIONS 

Capture of Sulfur Dioxide ittid Oxygen by Co~tde~~s;t t io~t of W;lter 
in Droplets. Fogs and Aerosols. 106680 

Formation of Osyacids of Sulfur from SO2. 119045 
Labile SO2 Cotnpleses. 119046 
Utilizatiolt of Nahcolite in ;I Dry SO2--NOS Ahsorber System. 

1 13020 
SULFUR DIOXIDE/COMBLJSTION - -  ~. 

Resci~rch 111itiiltioll: Sulfur Dinside Combustiot~ kine ti^.^. 130044 
SULFUR DIOXIDE/CORROSI\~E EFFECTS 

Corrosiot~ of Galv;~~~izcd Stecl Nei~r Potver Plants. 73575 
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SULFUR DIOXIDE/ECOLOGICAL CONCENTRATION 
Monitoring Guidelines for H2S and Non-Condensible Hazardous 

Gases, 73503 
NE Regional Oxidant Study: Aircraft Measurements, 73522 

SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 
Air Pollution Interactions on Creep Plants, 128 
Development of a Community Index of Minimum Fluctuation for 

Early Detection of Sulfur Dioxide Perturbation, 106241 
Evaluate the Beneficial Effects of SO2 and Other Pollutants 

Emitted from Steam Plants on Crops and Forest Species, 
Particularly Soybeans and Pines (Task 4). 150004 

Regional Scale Haziness: Origin, Spatial-'l'empora! Distributions, 
Properties and Effects on Atmospheric Radiation. 73501 

Sulfur Dioxide and Sulfates Materials Damage Study. 72545 
SULFUR DIOXIDE/ENVIRONMENTAL IMPACTS 

Likelihood Estimations of Vegetative Alteration Near Known or 
Proposed Sources of Air Pollution, 106548 

Plant Systems Research to Strengthen Scientific Basis for Air 
Quality Control Strategies and Establishing Secondary Air 
Quality Standards. 76004 

SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT . 
Atmospheric Transport and Transformation from Coal-Fired 

Plants. 73555 
Atmospheric Boundary Layer Studies, 106454 
Formation of Atmospheric Aerosols, 73554 
Refinement. Verification. and Application of a Long-Range 

Transport Model of SO2 and Sulfate. 72543 
Regional Atmospheric Transport of Coal-Fired Power Plant 

Emissions. 150000 
SULFUR DIOXIDE/HEALTH HAZARDS 

Effect of Atmospheric Pollutants on Pulmonary Defenses, 34804 
lntranasal Homeostasis Viruses and Pollutant Gases, 34810 
Pollutant Damage to Cardiovascular Function. 106434 
Technological Uncertainty in Policy Analysis: Techniques for 

Eminating Health Impacts from Coal-Fired Power Plants. 
130046 

- SULFUR DIOXIDE/ISOTOPE RATIO 
Oxygen Isotope Ratio Studies of Sulfur Dioxide and Sulfates in 

the Environment. 106353 
SULFUR DIOXIDE/METABOLISM 

Biochemistry of SO2 in Plants. 106312 
Distribution and Fate of Inhaled Sulfur Dioxide, 34606 
Prolonged Exposure to Four Levels of Air Pollutants, 34805 

SULFUR DIOXIDE/MONITORING 
Develop and Deliver Two Prototype Real-Time Continuous 

Sulfate Monitors for Mobile Source and Ambient Air 
Applications. 72552 

Energy Related Remote and In-Situ Instrument Development. 
140004 

Gasifiers in Industry, 106158 
Monitoring Guidelines for H2S and Non-Condensible Hazardous 

C.acr< 74507 . - . . . .. .. . . . . . . . - 
Remote Sensing of SO2 Effects on Vegetation. I50005 

SULFUR DIOXlDE/MI.ITAGENF.SIS 
Coal Liquefaction: Comparative Mutagenesis. 106425 

SULFUR DIOXIDE/OXIDATION 
Pollution in Atmos~here. 106252 
~ 0 2  oxidation  at; on Well-Characterized Surfaces: a 

Laboratory Study, 130068 
SULFUR DIOXIDE/PHOTOCHEMICAL REACTIONS 

Dynamic Behavior of Photochemical Aerosols. 130022 
l'hotochemical and Thermal Reactions of Combustion-Related 

Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

SULFUR DIOXIDE/RAMAN SPECTRA 
Laser Raman Monitoring of Sulfuric Acid, Sulfates. Sulfur 

Trioxides. and Sulfur Dioxide in Stack Emissions. 72575 
SULFUR DIOXIDE/REMOVAL 

Economic Comparison of the DOWA and Thoroughbred 121 
SO2  emo oval Processes. 15003 I 

- 

EPA Alkali Scrubbing Test Facility: Advanced Testing and 
Support Studies for Transfer of Technology to Full-Scale 
Operating Plants. 73009 

Evaluation of the DOWA SO2 Scrubbing System. 150032 : 
Kinetic Study of Simulated SO2. NOx. Rh-polluted Atmospheres. 

73515 
SULFUR DIOXIDE/SOIL CHEMISTRY 

Testing for SO2 at Old In-Situ Oil Shale Sites. 71094 
SULFUR DIOXIDE/THERMODYNAMIC PROPERTIES 

Photochemical and Thermal Reactions of Combustion-Related 
Particulate Organic Matter: a Combined Chemical and 
Microbiological Approach, 106297 

SULFUR DIOXIDE/TOXICITY 
Alterations in Membranes. Lipids. 106094 
Biochemistry of SO2 in Plants. 106312 I 

Damage to Nucleic Acids by, Bisulfite (Sulfur Dioxide). 34622 
Direct Exposure of Monolayers of Mammalian Cells to Airborrie 

Pollutants in a Unique Culture System. 20002 

Environmental Effects on the Response of Plants to Selected Air 
Pollutants, 55 

Factor Affecting Irritant Potency of Gases and Aerosols, 34662 
Human Studies of Environmental Pollutants, 106317 
Human Studies of Environmental Pollutants, 106327 
Influence of Sulfur Dioxide on Forest Ecosystems of the 

Nortltragtrrn United States, 11 1 
SULFUR DIOXIDE/WATER POLLUTION CONTROL 

Cost Estimates for Primaryy Copper Smelter Weak SO2 Stream - .  .. 
Control, 71020 

SULFUR FLUORIDES/PHOTOACOUSTIC SPECTROSCOPY 
Effect of Collisional Lifctimc in Optoacoustic Detection of 

Pollutant Gases. 72576 
SULFUR HYDRIDES 

See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 
SULFUR OXIDES/BIOLOGICAL EFFECTS 

Arizona SOX Study, 72592 
SULFUR OXIDES/CHEMICAL REACTION KINETICS 

Venus Atmosphere Laboratory Studies of the Reactions of Sulfur. 
11001 

SULFUR OXIDES/ENVIRONMENTAL TRANSPORT 
Characterize and Quantify the Transfer, Rate, and Effects of SOX. 

NOx and Acid Precipitation in Terrestrial Ecosystem 
Representative of the Tennessee Valley Region (Task 3), 150003 

SULFUR OXIDES/HEALTH HAZARDS 
Morbidity and IH Study of Workers Exposed to Sulfur Oxides 

and Nitrogen Oxides. 33009 
SULFUR OXIDES/PHOTOCHEMICAL REACTIONS 

Photochemical and Atmospheric Reactions of Halocarbon and 
Oxide of Sulfur and Nitrogen, 68 

SULFUR OXIDES/REMOVAL 
SOX Technology. 150014 

SULFURIC ACID/AIR POLLUTION MONITORS 
Sulfuric Acid Monitor, 73542 

SULFURIC ACID/BIOLOGICAL EFFECTS 
Effects of Endogenous Ammonia Upon the Neutralization of 

Inspired Sulfuric Acid, 72044 
TVA Widows Creek Unit 8 Wet Limestone Scrubber Research 

Project: EIS Environmental Evaluations. 150092 
SULFURIC ACID/DEPOSITION 

Uptake of Sulfuric Acid Mist by Plant Canopies, 106550 
SULFURIC ACID/HEALTH HAZARDS 

Mortality and Industrial Hygiene Study of Workers Exposed to 
Sulruric Acid. 33002 

SULFURIC ACID/MEASURING INSTRUMENTS 
Design and Development of a Field Prototype Monitor for 

Sulfuric Acid Vapor in Stationary Sources. 73583 
SULFURIC ACID/RAMAN SPECTRA 

Laser Raman Monitoring of Sulfuric Acid. Sulfates. Sulfur 
Trioxides. and Sulfur Dioxide in Stack Emissions. 72575 

SULFURIC ACID/TOXICITY 
Effects of Endogenous Ammonia Upon the Neutralization of 

l~ispircd Sulfuric Acid. 72044 
Factor Affecting Irritant Potency of Gases and Aerosols. 34662 
Toxicology of Inhaled Acid Aerosols. 106480 

SULFURIC ACID/WATER POLLUTION ABATEMENT 
Inhibition of Microbiological Acid Production in Coal Mine 

Refuse 2nd Strip Mine Spoils. 56037 
SUPEROXIDE RADICALS/BiOLOGICAL PATHWAYS 

Oxidative and Free Radical Mechanisms Underlying the Actions 
of Pollutants. 106068 

SUPERTASKERS 
Scc T.J.\:KER SHIPS 

SURFACE AIR 
See ol.co .4IR 

E.4RTH .4 EMOSPHERE 
SURFACE AIR/AIR POLLUTION 

In S i ~ u  Coal Gasification: Watrr/Air. 106248 
SURFACE AIR/MIXING 

Sea-Air Transport. 13001 1 
SURFACE AIR/MONITORING 

Carbon Dioxide Mensurerne~its in the Equi~torial Pacific. 106186 
SURFACE AIR/RADIATION MONITORING 

Earth's Surface. Radionctivitv and Other Studies of Radioilctive 
Dchris. 106659 

Radio;~cti\,ity in Surface Air. 106660, 
SURFACE AIR/SAMPLING 

Expit~~sio~i of Glohal Atmospheric Monitoring of Cilrholi Diosidc. 
106178 

SURFACE AIR/VAPOR CONDENSATION 
Capture of Sulfur Dioxide and Oxygen by Cotide~~satio~i of Water 

in Droplets. Fogs and Aerosols. 106680 
SURFACE .\IISISC 

Scz, 01.w CO:IL .MI.\'I.\'G 
011. SH.4LE .MI.\'I.\'G 

SURFACE MINING/ACID MlNE DRAINAGE 
Predicting Acid I'ollutio~~ l'otc~~tii~l froni Coi11 Strip Mines. 7 1055 
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SURFACE MINING/AIR POLLUTION 
Comparison of Alternative Approaches for Estimation of 

Particulaie Concentrations Resultinglfrom Coal Strip Mining' 
Activities in Northeastern Wyoming, 115000 

SURFACE MINING/AIR POLLUTION CONTROL 
Emission Factors and Control Technology for Fugitive Dust from 

Coal Mines, 57007 
Fugitive Dust Study of an Open Pit Coal Mine, 51068 

SURFACE MINING/DATA COMPILATION 
Hydrologic Evaluation and Monitoring of Valley and Head-of- 

Hollow Fills, 57015 
SURFACE MINING/ENVIRONMENTAL EFFECTS 

Environmental Monitoring and Assessment of Coal Strip Mining 
and Reclamation in the Four Corners Area, 71053 

Environmental Aspects of Coal Production in the.Ap~a\achian . . 
Region, 106588 ' 

Evaluatton of Surface and Ground Water Problems Associated 
with Strip Mine Sites, Phase 11, 71064 

Hydrologic Evaluation and Monitoring of Valley and Head-of- 
Hollow Fills, 57015 

Subsurface Water Quality Model for Western Surface Mine Sites, 
56034 

Sulfur and Coal Mining in MONTana: Potential lmpact on 
Ground and Surface Water, 56026 

SURFACE MINING/ENVIRONMENTAL IMPACTS 
Alleviation of Physical Hydrologic Impacts of Surface Mining 

Activities. 33 
Effects of coa l  Extraction and Related Development on Wildlife 

Densitv. 52009 
~nviron1;lental Factors Affecting Surface Mining of Steeply 

Pitching Coal Seams, 5 1050 
Environmental Control Technology Survey of U.S. Strip Mining 

Sites. 100052 
  valuation of Effects of Acid Mine Drainage on Microbial 

Community Structure and Function in a Freshwater Lake, 
130058 .... . 

Hydrology and Water Quality of Watersheds Subjected to Surface 
Mining, 95 

lmpact of Strip-Mining and Reclamation on the Quality and 
Quantiiy of Water in Mined Areas, 141 

Monitoring the lmpact of Western Coal Strip Mining and Oil 
Shale Extraction on Groundwater Quality, 74517 

Physical Monitoring of Valley Fills in Cross-Ridge Mining 
Demonstration, 57002 

Regional Analysis of Vegetation: Environmental Systems on 
Surface-Mineable Lands, 19 

Site Specific Investigation of Environmental Problems Associated 
with Surface Mining of Heavy Oils and Tar Sands. 51048 

Surface Environment and Mining in the West, 34 
Surface Mining Effects and Stipulation Manuals, 52003 

SURFACE MINING/FORECASTING 
Environmental Control Technology Survey of U.S. Strip Mining 

Sites, 100052 
SURFACE MINING/HEALTH HAZARDS 

Environmental Control Technology Survey of U.S. Strip Minirig 
Sites, 100052 

SURFACE MINING/HYDROLOGY 
Hydrologic Variability: Complying with Regulatory Enforcement 

Standards for the Rehabilations of Surface-Mined Coal Lands, 
56003 

Management of the Hydrologic System I Areas Subject to coa l  
Mining Activities, 56049 

SURFACE MINING/LAND RECLAMATION 
Acid Forming Minerals in Overburden and Lignite as They Relate 

to Successful Reclamation, 120 
Arid Land Strip Mine Reclamation, 138 

.' Biological Treatment of Acid Mine Drainage Incorporating 
Anaerobic Microbial Processes, 56016 

Chemical and Physical Characteristics of Shaped Mined Lands 
and Their Effect on Plants, 58 

Coal and the Environment Series, 71049 
Competitive Effects of Introduced Annual Weeds on Some Native 

and Reclamation Species in the Powder River Basin. Wyoming. 
University Station. 106556 

Controlling Strip Mine Runoff, 117 . . 
Demonstrate/Evaluate Reclamation. Stabilization and Erosion 

Control of Strip-Mined Land for Agricultural Use with 
. Municipal Sewage, 71526 

Determination of the Optimum Topsoil De.pth Requirements for 
Surface Coal Mined'Areas Within the Nqrthern Great Plains 
Coal Province. 5 1070 

Direct Seeding of Commercial Forest Trees on Surface Mine 
Spoil, 42 

Ecological Recovery after Reclamation of Toxic Spoils Left by 
Coal Surface Mining. 150018 

Environmental Improvement and Multiple Use ~Aiiagement in 
the Northern High Plains. 1 15 

Environmental Control Technology Survey of U.S. Strip Mining 
Sites, 100052 

Essentiality of Adapted Mycorrhizal Fungi for Reforestation of 
Strip Mine Sites, 41 

Establishment and Seed Development of Species Grown on 
Reclaimed Areas, 50 

Establishment, Composition and Productivity of Species~Adapted 
to Areas Disturbed by Strip Mining, 51 . 

Establishment, Succession, and Stability of Vegetation on Surface 
Mined Lands in Eastern Montana, 106598 

Flexible Cultural Practices for Establishment of Perennial and 
Annual Vegetation on Topsoiled Strip, 52 

Grazing Management of Reclaimed Mined Lands, 149 
Hydrologic Variability: Complying with Regulatory Enforcement 

Standards for the Rehabilations of Surface-Mined Coal Lands, 
56003 

Hydrologic Evaluation and Monitoring of Valley and head-of- 
hollow fills, 57003 

Identification and Amelioration of Adverse Conditions Limiting 
Reclamation of Coal-Mined Lands, 102 

Investigation of Coal Mine Effluents: Regrade to Bond Release, 
57013 

Management of the Quantity and Quality of Surface and 
Subsurface Runoff from Distrubed Lands, 148 

Mine Spoil Potentials for Plant Growth and Water Quality, 135 
Minesoil Resources in the Powder River Basin: Characterization, 

Evaluation, and Potentials, 49 
Minisite Preparation for Reforestation of Strip-Mined Lands, 116 
No-Tillage Grain Crop Production on Land Reclaimed Following 

Strip Mining, 96 
Plant Establishment and Culture on Surface-Mined Lands, 60 
Plant Response and Livestock Performance on Coal Mine Spoil 

Pastures, 48 
Protection of Soil Water, and Air Resources on Mined Land: New 

Land Reclamation Technology, 147 
Reclaimed Surface Mines as Possible Broad Range of the Wild 

Turkey in Pennsylvania, 134 
Reclamation of Surface Mined Lands, 29 
Reclamation of Surface Mined Coal Spoils, 40 
Reclamation of Surface-Mined Areas (Surface-Mined Area 

Rehabilitation), 61 
Reclamation of Strip-Mined Land by the Production of Certain 

Horticultural and Agronomic Crops, 126 
Reclamation and Management of Strip-Mine Spoils in the 

Northern Plains, 145 
Restoration of Surface-Mined Lands in Arid Regions, 106485 
Revegetation of  Surface Mined Areas, 140 
Soil Amendments and Artificial Revegetation for Modification of 

Drastically Disturbed Land Areas, 39 
Soil and Water Management Systems for Revegetation of Strip- 

Mine Soil. 151 
Soik Conservation Service Plant Materials Studies, 57000 
Soil Profile Characteristics oFRestored Soils at a Coal Surface 

Mine, 36 
Strip Mine Revegetation, 1 I8 
Strip Mine Reclamation: Remote and Direct Measurement of 

Revegetation Success, 106544 
Successional Development from Grasses to Forests on 

Revegetated Strip-Mined Land in West Virginia. 133 
Utilization of Legumes in Revegetation of Environmentally 

Stressed Arid Mine Spoils. 125 
SURFACE MINING/MINERAL WASTES 

Coal and the Environment Series, 71049 
SURFACE MINING/MONITORING 

Development of a Coal Surface Mine Monitoring Capability.. 
Utilizing Latidsat Satellite Technology. 57012 

SURFACE MINING/OPTIMIZATION 
Management of the Quantity and Quality of Surface and 

Subsurface Runoff from Distrubed Lands. 148 
SURFACE MINING/REVIEWS 

Surface Mining Effects and Stipulation Manuals. 51002 
SURFACE MINING/RUNOFF 

Hydrology and Water Quality of Watersheds Subiected to Surface . . 
-Mining: 143 

SURFACE MINING/SITE PREPARATION 
Evaluation of Surface and Ground Water Problems Associated 

with Strip Mine Sites. Phase 11, 71064 
SURFACE MINlNG/SYSTEMS ANALYSIS 

Mined Land Reclamation Planning in the pinyon-juniper 
Ecosystem. 6 4 .  

SURFACE MINlNG/TECHNOLOGY ASSESSMENT 
Hydrologic Evaluation and Mo~~itoritig of Valley and Head-of- 

Hollo\v Fills. 57015 
SURFACE MINING/WASTE MANAGEMENT 

lmprovitig Surface Coal Refuse Disposal Site Inspectiotis. 51038 
Ion Basins. 71050 

SURFACE MINING/WASTE WATER 
Development itnd Applicalio~l o f  S E D  Systenl Employing 

Microconiputer Control f o r  HPLC of Yhrtlols i l l  Water. 56033 
Developmelit of a Coal Surfiice Mine Monitori~tg Capability 

Utilizing Landsat Satellite Technology. 57008 
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Investigation of Coal Mine Effluents: Regrade to Bond Release, SYNTHETIC FUELS/SAMPLE PREPARATION 
57001 S R C  Effluent/Product Characterization, 106247 

SURFACE MINING/WATER POLLUTION CONTROL SYNTHETIC FUELS INDUSTRY/HEALTH HAZARDS 
Minimization of Groundwater Contamination in Surface Mine Chemical Toxicology, 106442 

Backfills. 5 1074 SYRIAN HAMSTER 
SURFACE PROPERTIES/RESEARCH PROGRAMS See HAMSTERS 

Pltysicb of Solids ii~lcl Mac~~onlolecules, 106235 
SURFACE WATERS 

See also COASTAL WA TERS 
ESTUARIES 
LAKES 
RIVERS 
SEAS 
STREAMS TADPOLES 
WATER RESER VOIRS See LARVAE 

SURFACEWATERS/CHLOROPHYLL TANKER SHIPS/FIRE HAZARDS 
Develop Laser Fluorosensors for Monitoring Surface Water Evaluate Feasibility of Methods and Systems for Reducing L N G  

Chlorophyll A, 74545 Tanker Fire Hazards, 100090 
SURFACE WATERS/CONTAMINATION TANKER SHIPS/TERMINAL FACILITIES 

Contamination of Ground and Surface Waters by Uranium Mining Electric Hazard Protection of Tank Vessels Moored to Shore 
and Milling. 5 1067 Facilities, 67001 

SURFACE WA'I'EKS/MONITORING TANKS/DECOMMISSIONING 
Environmental Monitoring and Assessment of Coal Strip Mining Decommissioning Liquid Waste Evaporator System (PM-2A), 

and Reclamation in the Four Corners Area, 71053 1 14045 
Nonpoint Source Surface Water Monitoring Technology for Oil TANKS/SOLAR HEATING 

Shale Development, 74542 Solar Heated Septic Tanks for Dead Poultry Disposal, 2 
Surface Water Monitoring Techniques Verification for Oil Shale TANTALUM/SOLUBILITY 

Development. 74520 CTR Related Chemical Research Tritium Chemistry Associated 
Water Monitoring in Coal Lease Areas, 53008 with the Lithium Blanket and Container Materials, 119018 

SURFACE WATERS/QUANTITATIVE CHEMICAL TAR 
ANALYSIS See also BITUMEIVS 
Develop Laser Fluorosensors for Monitoring Surface Waters TAR/NATURAL OCCURRENCE 

(Organic Carbon), 74546 Petroleum Hydrocarbons in the Sediments of the Bermuda 
SURFACE WATERS/RADIONUCLIDE MIGRATION ' Platform, 130007 

Actinides in the Environment, 106419 TAR/TOXICITY 
Sediment Transport: Model Run, 160077 Toxicology of Coal Gasification, 106393 

SURFACE WATERS/REFRACTION TAR SANDS 
Attenuating Surface Waves in a Localized Region of the Open See OIL SANDS 

Ocean, 53033 TBP 
SURFACE WATERS/WATER POLLUTION (Tributyl phosphate.) 

Chemical and Biological Characterization of Oil Shale Processing TBP/RADIOLYSIS 
and Coal Conversion Effluents. 76540 Waste Stream Processing Studies, 119051 

Foam Study River Survey, 71028 TECHNETIUM 99/BIOCHEMICAL REACTION KINETICS 
SURFACE WATERS/WATER POLLUTION MONITORS Biogeochemical Studies of Technetium in Marine and Estuarine 

Develop Laser Fluorosensors for Monitoring Surface Waters Ecosystems, 106280 
(Organic Carbon), 74546 TECHNETIUM 99/ECOLOGICAL CONCENTRATION 

SURFACE WATERS/WATER QUALITY 99-Tc in the Environment, 106281 
Assessment of Ground and Surface Water Effects Around Coal TECHNETlUM 99/ENVIRONMENTAL IMPACTS 

and Mineral Storage Areas, 51058 Environmental Statement Concerned with Exemption of Low- 
Water Monitoring in Coal Areas, 53040 Enriched Uranium and Technetium-99 as Residual 

SURFACE-ACTIVE AGENTS Contamination in Smelted Alloys, 160168 
See SURFACTANTS TECHNETIUM 99/ENVIRONMENTAL TRANSPORT 

SURFACES/CHEMICAL COMPQSlTION Environmental Behavior of TE-99 and 1- 129 , 106458 
Surface Analyses and Reactions of Particulate Pollutants, 11003 Iron-55 Phenon~enon, 106239 

SURFACTANTS/WATER POLLUTION ABATEMENT TECHNETIUM 99/RADIOECOLOGICAL 
Evaluation of Selected Procedures for Using Dispersants on Oil CONCENTRATION 

Spills. 71 112 Environmental Behavior of TE-99 and 1-129 . 106458 
SYCAMORES/PLANT GROWTH TECHNOLOGY ASSESSMENT/REVIEWS 

Use of Sewage Sludge to Improve Growth on Acidic Ohio Strip- Technology Assessment Report, 104034 
Mlne Spoils: Boron Toxicity Problem, 93 TECHNOLOGY UTILIZATION 

SYNCHRONOUS CULTURES/MUTAGEN SCREENING See also COIMMERCIA LIZA TIOA1 
Biosynthetic Activity in Synchronized Mammalian Cells, 106102 TECHNOLOGY UTILIZATION/ENVIRONMENTAL 

SYNCHROTRON RADIATION SOURCES/ULTRAVIOLET . EFFECTS 
RADIATION ' Environmental ~ e s e h r c h  Park. 106400 
Synchrotron Ulfraviolet Project, 106215 TELEMETRY 

SYNTHGNE PROCESS/WASTE WATER Fluidic Pulser for Mud Pulse Telemetry, 53032 
Treatment of Coal Liquefaction Process Wastewater. 100082 Underwater Acoustic Telemetry. 53025 

SY STHETASES TEMPERATURE (AMBIENT) 
See LIGASES See AMBIENT TEMPERATURE 

SYNTHETIC FUELS TEMPERATURE DISTRIBUTION/ANNUAL VARIATIONS 
See also ALCOHOL FUELS Global Transport Processes and Interactions with Trace 

HYDROGEN FUELS' Constituents. 106530- 
PYROL YTIC OILS TEMPERATURE DISTRIBUTION/MAPPING 

SYNTHETIC FUELS/CARCINOGENESIS Develop Man;tgemet~t Informittion System, 104062 
Coal Liquids Carcinogenicity Screening Tests. 106305 TEMPERATURE DISTRIBUTION/SEASONAL 

SYNTHETIC FUELS/CHEMICAL ANALYSIS VARIATIONS 
SRC Effluent/Product Characterization. 106247 Global Transport Processes and 1nter;tctions \\-ith Trace 

SYNTHETIC FUELS/DATA ANALYSIS Cotistituents. 106530 
TSCA Issues Analysis and Report (Synfuels). 104055 TE5IPERATURE EFFECTS/BIOASSAY 

SYNTHETIC FUELS/GOVERNMENT POL.ICIES Moduli~ting E~tviro~imentul Variable Bioassi~y System. 77005 
Synfuels Assessments. 104057 TEMPERATURE E F F E C T V C O N T R O L  

SYNTHETIC FUELS/HEALTH HAZARDS Thermoregulation of Fish and Turtles in Thermally Stressed 
Effect of Synfuels Process Waters on Indicator Bacteria. 113028 Habitats. 106538 
Synfuel Carcinogenesis Assay. 106494 TEMPERATURE GRADIENTS/BIOLOGICAL EFFECTS 

SYNTHETIC FUELS/MUTAGEN SCREENING Effect of Cyclic Trnipcri~ture on Li~rvae of Moritir It~\.rrtehratcs. 
Coal Liquids Carcinogenicity Screening Tests. 106305 106587 
Molecular Genetics. 1061 30 TENNESSEE VAI.I.EY AUTHORITY/NUCI.EAR POIVER 

SYNTHETIC FUELWRESEARCH PROGRAMS PLANTS 
Synthetic Fuels--General, 150030 Intake Avoida~icr Concept. 150098 
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TENNESSEE VALLEY REGION/ENERGY FACILITIES 
Develop Economic Projection Modeling Capability Necessary to 

Drive Modular Energy and Environmental Planning Models at 
a Multicounty Level, 150022 

TERATOGENESIS 
Heavy Metals in Early Mammalian Embryogenesis, 34651 
Role of Chemical-Receptor Interactions in Reproduction and 

Transplacental Toxicity, 34405 
TERATOGENESIS/BIOLOGICAL MODELS 

Approach to the Molecular Basis of Teratogenesis, 106367 
Mechanisms of Teratology-B, 106445 
Negative Screening for Marine Xenobiotic Chemicals, 77557 
Study of Developmental Disorders in a Model of Embryo Culture 

During Organogenesis, 34402 
Teratogenicity of Chlorinated Hydrocarbon Solvents, 34828 

TERATOGENESIS/INFORMATION CENTERS 
Environmental Teratology Information Center (ETIC), 34107 

TERMINAL FACILITIES 
See olso LIQUEFIED NATURAL GAS 

STORAGE FACILITIES 
TERMINAL FACILITIES/ELECTRIC CHARGES 

Electric Hazard Protection of Tank Vessels Moored to Shore 
Facilities, 67001 

TERMINAL FACILITIES/SAFETY ENGINEERING 
Electric Hazard Protection of Tank Vessels Moored to Shore 

Facilities, 67001 
TERRESTRIAL ECOSYSTEMS/BASELINE ECOLOGY 

Ale Administration. 106457 
TERRESTRIAL ECOSYSTEMS~BIOLOGICAL MODELS 

Develop and Validate a Terrestrial Microcosm Ecosystem for 
Studies of Ecosystem Routes, Rate and ~ o v e m e n t o f  Substitute 
Chemicals, 76006 

Effects of Transuranics on Desert Ecosystem Processes: An 
Exploratory Study, l llOl8 

Environmental Park, 106360 
Water Quality and Mangrove Ecosystem Dynamics, 77566 

TERRESTRIAL ECOSYSTEMS/CONTAMINATION 
INEL Site Radioecology Program, 106561 
Plutonium Behavior in the Miami River Watershed, 106346 
Potential of Energy Extraction and Conversion Process in the 

Northern Great Plains for Heavy Metals Contamination and 
Consequent Uptake and Turnover in a Range Ecosystem 
Model, 106043 

TERRESTRIAL ECOSYSTEMS/DATA COMPILATION 
Development and Evaluation of Vegetation Sampling on Areas 

Subject to Open-Pit Mining, 14 
TERRESTRIAL ECOSYSTEMS/ENVIRONMENTAL 

TRANSPORT 
Develop and Validate a Terrestrial Microcosm Ecosystem for 

Studies of Ecosystem Routes, Rate and Movement of Substitute 
Chemicals. 76006 . TERRESTRIAL ECOSYSTEMS/INFORMATION CENTERS 

Development of a Center for Biosystematic Resources, 106275 
TERRESTRIAL ECOSYSTEMS/MONITORING 

Biomonitoring, 150097 
Develop and Apply Biological Monitoring Methods, 74566 
Development of a Strategy for Monitoring Contamination of 

Plants, Animals, and Soils by Studying Areas in Roosevelt Hot 
Springs, Utah, 74505 

National Environmental Research Park - Ecology Studies, 106465 
TERRESTRIAL ECOSYSTEMS/POPULATION DYNAMICS 

Mitigation Goals for Oil Shale, 52019 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE KINETICS 

Biogeochemistry of Uranium Mill Wastes, 106399 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE 

MIGRATION 
Actinides in the Environment, 106419 
Air/Earth Cycling of Pollutants, 106658 
Analogs for Transuranic Environmental Chemistry, 106481 
Cycling of Long-Lived Radionuclides. 106643 
Environmental Behavior of TE-99 and 1-129, 106458 
INEL Ecological Studies: NERP, 106560 
INEL Site Radioecology Program, 106561 
Mid-Pacific Marine Laboratory, 106563 

TEST FACILITIES 
Gas Reactor In-Pile Safety Test (GRIST), 1 14006 
Tritium Systems Test Assembly. 119063 

TEST FACILITIES/FLOWMETERS 
PWR 3-D Program: Advanced Instrumentation for Reflood 

Studies Program. 160050 
TEST FACILITIES/LEVEL INDICATORS 

Fluid Distribution and Liquid Level Detector System. 1'60132 
TESTES/CHROMOSOMAL ABERRATIONS 

Coal Liquefaction-Chromosome Aberrations. 106383 
TEXAS/AIR QUALITY 

Analysis of Photochemical Air Quality for the Houston, Texas 
Area, 73529 

TEXAS/BASELINE ECOLOGY 
Strategic Petroleum Reserve Oceanographic Support Program, 

1 1 m  . --"-- 
Texas Barrier Island l%osysten~ Cltal.acterization, 54009 

TEXAS/COAL RESERVES 
Environmental Effects of In Situ Gasification of Texas Lignite, 

71045 
TEXAS/COASTAL REGIONS 

Coastal Characterizations, 52001 
TEXAS/COASTAL WATERS 

Pilot Study of the Seasonal Distribution and Abundance of Marine 
Birds. Mammals, and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico, 54010 

TEXAS/GEOCHEMICAL SURVEYS 
Enerev Lands. 53007 

TEXAS~GEOLOG~CAL SURVEYS 
Energy Lands, 53007 

TEXTILE INDUSTRY/CO-GENERATION 
Cogeneration at Riegel Textile Corporation at Ware Shoals, SC. 

110005 '. 
T m R  REAQORSflRITIUM RECOVERY 

Tokamak Fusion Test Reactor (TFTR), 119061 
THERMAL DECOMPOSI'I'ION 

See PYROL YSIS 
THERMAL DEGRADATION/GASEOUS WASTES 

Determination of the Products of Oxidative Thermal Degradation 
of Variously Treated Woods and Mine Materials, 51029 

THERMAL EFFLUENTS/ATMOSPHERIC CHEMISTRY 
Atmospheric Effects of Cooling Ponds, 106347 

THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 
Analysis and Modeling Lake Michigan Fish Population, 22 
Effects of Thermal Addition on Marine Fouling Community 

Dynamics, 77006 
Thermoregulation of Fish and Turtles in Thermally Stressed 

Habitats, 106538 
THERMAL EFFLUENTWENVIRONMENTAL EFFECTS 

Ecology of Subtropical Shallow-Water Environments, 106581 
THERMAL EFFLUENTS/ENVIRONMENTAL IMPACTS 

Theoretical Dynamics of Buoyant Plumes in Coastal Waters, 
130054 

THERMAL EFFLUENTWMATHEMATICAL MODELS 
Thermal Effluent Computer Modeling Research. 150021 

THERMAL EFFLUENTS/MONITORING 
Study of Methods for Monitoring Chlorinated Discharges. 150046 

THERMAL EFFLUENTVWASTE MANAGEMENT 
Utilization of Geothermal Effluents to Create Waterfo\vl 

Wetlands. 5201 6 
THERMAL EFFLUENTVWATER POLLUTION CONTROL 

Advanced Waste Heat Control for EPA-Membrane Technology 
Task. 150072 

THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 
Environmental and Fire Hazards of Materials Used in Solar 

Heating and Cooling Systems. 100073 
THERMAL ENERGY STORAGE EQUIPMENT/ 

ENVIRONMENTAL IMPACTS 
Environmental and Fire Hazards of Materials Used in Solar 

Heating and Cooling Systems. 100073 
THERMAL ENERGY STORAGE EQUIPMENT/FIRE 

HAZARDS 
~nv,.ro&el\tal and Fire Hazards of Materials Used in Solar 

Heating and Cooling Systems. 100073 
THERMAL ENERGY STORAGE EQUIPMENT/SAFETY 

Environmental and Fire Hazards of Materials Used in Solar 
Heating and Cooling Systems. 100073 

THERMAL ENERGY STORAGE EQUIPMENT/TOXICITY 
Environmental and Fire Hazards of Materials Used in Solar 

Heating and Cooling System<. 100073 
THERMAL INSULATION 

Sec also MINERAL WOOL 
THERMAL INSULATION/ECONOMICS 

Environmental and Fire Hazards of Matzrials Used in Solar 
Heating and Cooling Systems. 100073 

THERMAL INSULATION/ENVlRONMENTAL IMPACTS 
Environmental and Fire Hazards of Materials Used in Solnr 

Heating and Coolitig Systems. 100073 
THERMAL INSULATION/FIBERGLASS 

Insulating Materisls: Long-Tern1 Inhnl;ltio~~ Effects. 33019 
THERMAL INSULATION/FIBERS 

Industrial Hygiene Study of Insulation Materi;tl Workers. 33003 
THERMAL INSULATION/FIRE HAZARDS 

Environmental atid Fire Hnzi~rds of Materials Used in Solnr 
Heating and Cooling Systems. 100073 

THERMAL INSULATION/HEALTH HAZARDS 
Industrial Hygiene Study of Il~sul;ltio~i Material Workers. 33002 

THERMAL INSULATION/SAFETY 
Environmental and Fire H;tz;lrds of M;lteri;~ls Used ill  Sol;lr 

Heating and Cooling Systems. 100073 
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THERMAL INSULATION/TOXICITY 
Environmental and Fire Hazards of Materials Used in Solar 

Heating and Cooling Systems, 100073 
THERMAL POLLUTION 

(E~rviro~r~net~rol relnperorure rise due ro wosre hmr disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 

Effect of Temperature on Experimental Srream Ecosystems. 76513 
Effect of Cyclic Temoerature on Larvae of Marine Invertebrates, 

106587 
Effects of Temperature on Growth and Survival of the White 

Sucker. 76530 
Effects of Thermal Addition on Marine Fouling Community 

Dynamics. 77006 
THERMAL POLLUTION/BIOLOGlCAL STRESS 

Geographic Analysis of Thermal Equilibria: a Bioenergetic Model 
for Predicting Thermal Response of Aquatic Insect 
Communities, 106079 

THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 
Meteorological Effects of Thermal Energy Release, 114021 

THERMAL POLLUTION/POLLUTION REGULATIONS 
Temperature Tolerances of Benthic Marine Invertebrates and 

Their Relationship to Regulatory Requirement for Thermal 
Effluent. 13021 

THERMAL POWER PLANTS 
See OISO FOSSIL-FUEL POWER PLAhlTS 

GEOTHERMAL POWER PLANTS 
'VUCL EAR POWER PL.4 NTS 
REFUSE-FUELED POWER PLANTS 

THERMAL POWER PLANTS/CLOSED-CYCLE COOLING 
SYSTEMS 
Development of Model to Predict Scale Formation in Closed 

Cycle Water Systems, 150045 
THERMAL POWER PLANTS/CONDENSER COOLING 

SYSTEMS 
Minimization of Impacts Associated with Power Plant Raw Water 

Usage. 150048 
THERMAL POWER PLANTS/COOLING SYSTEMS 

Advanced Cooling Concepts Test. l I4019 
Fine Mesh Screening Alternatives for Power Plant Intakes, 

1 5001 7 . 
Pilot Testing to Assess Prediction of Scale Formation in 

Recirculating Evaporative Cooling Systems, 150044 
THERMAL POWER PLANTS/COOLING TOWERS 

Dry/Wet Cooling Towers. 100099 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Underway Water Sampling System. 13008 
THERMAL POWER PLANTS/FLUE GAS 

Mass and Energy Transfer in Chemical Reactions, 130016 
THERMAL POWER PLANTWINTAKE STRUCTURES 

Develop Striped Bass Young-of-the-Year Model on Hudson 
River. I 6 0  . . . . - . . . - - - - - 

THERMAL POWER PLANTS/ONCE-THROUGH COOLING 
SYSTEMS 
Study of Methods for Monitoring Chlorinated Discharges, 150046 

THERMAL POWER PLANTS/SITE SELECTION 
Coastal Meteorology. 106358 
Evaluation of Trade-offs among Water Use, Air Quality, and 

Economics in Power Plant Siting. 56050 
Po\ver Plant Siting Task'Force. 53044 

THERMAL POWER PLANTSATEAM CONDENSERS 
Feasibility Study of Using Municipal Water Supplies as Condenser 

Cooling Water for Power Generating Facilities, 56046 
THERMAL POWER PLANTWTHERMAL EFFLUENTS 

Beneficial Uses of Waste Heat: General. 150010 
Effect of Cyclic Temperature on Larvae of Marine Invertebrates. 

106587 
THERMAL POWER PLANTS/WASTE HEAT 

Beneficial Uses of Waste Heat: Industrial and Residential Uses. 
150033 

Po\ver Plant Reject Heat Utilization. 114022 
Study of the Atmospheric Effects That Might Be Caused by 

Waste Heat Rejection from Large Electrical Power Generating 
Farilities. 106633 . - - . . . . . -. . . . - . . . . 

THERXIAL SPRINGS 
See olso SRE REACTOR 

THERMAL SPRINGS/GEOCHEMICAL SURVEYS 
Properties and Impact of Submarine Geothermal Springs on the 

West Florida Continental Shelf. 106590 
THERMAL SPRINGS/GEOPHYSICAL SURVEYS 

Properties and Impact of Submarine Geothermal Springs on the 
West Florida Continental Shelf. 106590 

THERSIOCHEMICAL PROCESSES/RIEETINGS 
Sympos~um on Thermal Convers~on of Sol~d Wa\te\. 71 1 1  1 

THERMONUCLEAR FUELS/TEST FACILITIES 
Tritium Systems Test Assembly. 1 19063 

THER.MOSUC1.EAR POWER PI.ANTS/ENVIRONMESTAI. 
IMPACT STATEMENTS 
Magnetic Fusion Energy Generic Environmental Impact 

Statement. 1 19066 

THERMONUCLEAR POWER PLANTS/FIRE HAZARDS 
Fusion Safety Studies, 119067 

THERMONUCLEAR POWER PLANTWMAGNETIC FIELDS 
Magnetic Field Dosimetry, 106380 

THERMONUCLEAR POWER PLANTS/RADIATION 
HAZARDS 
Tritium Permeation in Steam Generator Material, 119065 

THERMONUCLEAR POWER PLANTS/SAFETY 
Fusion Safety Studies, 1 19067 

THERMONUCLEAR REACTORS 
(For use itt cases where ccrtoitt aspects of either hypothetical or real 

rhertnorrucleor reactors ore discussed.) 
See olso TFTR REACTORS 

THERMONUCLEAR REACTORS/FIRE HAZARDS 
Fusion Fire Protection Research, 100020 

THERMONUCLEAR REACTORS/RADIOACTIVE 
EFFLUENTS 
Fusion Tech: Aquatic Environmental Cycling; Effects of 

Activation Product Nuclides, I06415 
THERMONUCLEAR REACTORWSAFETY 

Fusion Safety Symposium, 100028 
THIO COMPOUNDS 

See ORGANIC SULFUR COMPOUNDS 
THIOCYANATES/OUANTITATIVE CHEMICAL ANALYSIS 

ND ~ h i o c ~ a n a t e s  Tn Wastewater, 70507 
THIOETHERS 

See SULFIDES 
THIOLS/RADIOSENSITIVITY EFFECTS 

ESR Studies of Thiyl Free Radicals in Relation to Bioeffects of 
Radiation. 106626 - . . . . .- - 

THIYL RADICALS/ELECTRON SPIN RESONANCE 
ESR Studies of Thiyl Free Radicals in Relation to Bioeffects of 

Radiation. 106626 
THORIUM/ENVIRONMENTAL TRANSPORT 

Radioecological Investigations cf Uranium Mill Tailings Systems, 
106283 

THORIUM/RADIONUCLIDE KINETICS 
Health Effects of Industrial Exposure to Thorium, 160126 
Thorium in Human Tissue, 160072 

THORIUM/RADIONUCLIDE MIGRATION 
Geochemical Behavior of ~ r a n i u h b n d  ~ h o r i u m  Series Nuclides 

and of Plutonium in the Gulf of Mexico. 106584 
THORIUM 228/BIOLOCICAL RADIATION EFFECTS 

Retention and Toxicity of Thorium in Dogs. 106014 
THORIUM 228/RADIONUCLIDE MIGRATION 

Geochemical Behavior of Uranium and Thorium Series Nuclides 
and of Plutonium in the Gulf of Mexico, 106584 

THORIUhl230/RADIATION MONITORING 
Thorium-230 in Uranium Mill Workers. 160167 

THORIUM 230/TISSUE DISTRIBUTION 
Thorium-230 in Uranium Mill Workers. 160167 

THORIUM Z~~/ENVIRONIMENTAL TRANSPORT 
Marine Geochemistry Research. 106627 

THORIUM 232/RADIONUCLIDE MIGRATION 
Geochemical Behavior of Uranium and Thorium Series Nuclides 

and of Plutonium ill the Gulf of klexico. 106584 
THORIUM COMPLEXES/STABILITY 

Waste Stream Processing Studies. 119051 
THORIUM COMPOUNDS/CHEMICAL PROPERTIES 

Inhaled Thorium and Uranium: Aerosol Characterization and 
Behavior. 106697 

THORIUM COMPOUNDS/PHYSICAL PROPERTIES 
Inhaled Thorium and Uranium: Aerosol Characterization and 

Behavior, 106697 
THORIUM COMPOUNDS/RADIONUCLIDE KINETICS 

Inhaled Thorium and Uranium: Aerosol Characterization and 
Behavior. 106697 

THORIUM CYCLE/ENVIRONMENTAL IMPACTS 
Regulatory Differences Bet\veen Thorium and Current Uranium 

Fuel Cycles. 160138 
THORIUM CYCLE/LEGAL ASPECTS 

Regulatory Differences Between Thorium and Curre111 Uranium 
Fuel Cycles. 160138 

THORIUM ISOTOPES/TOXICITY 
Toxicology of Thorium Cycle Nuclides. 106464 

THREE MILE 1SL.AND-1 REACTOR/REACTOR ACCIDENTS 
Some Long-Term Consequellces of Hypothetical Major Releilses 

of Radioactivity to the Atmosphere from Three Mile Island. 
170000 

THREE MILE ISLAND-2 REACTOR/RADIATIOX 
MONITORING 
Atmospheric Release Advisory Capability (ARAC) Esperience at 

Three Mile Islo~ld-2. 160093 
THREE MILE ISLAND-2 REACTOR/RADIOACTIVE 

EFFLUENTS 
Atniosphcric Release Adttisory Capability (ARAC) Experience ilt 

Three Mile Islnlld-2. 160093 
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THREE MILE ISLAND-2 REACTOR/REACTOR 
ACCIDENTS 
Some Long-Term Conseauences of Ryvothetical Maior Releases 

of ~ a d i & c t i v i t ~  to the 'Atmosphere-&om Three ~ i l e  Island, 
170000 

Three Mile Island Accident, 100103 
Whole Body Counting Program for the Public Around Three 

Mile Island, 160105 
THREE MILE ISLAND-2 REACTOR/REACTOR SAFETY 

TMI Followuo. 160094 
THREE MILE ~SLAND-2 REACTOR/REGULATIONS 

TMI Followup, 160094 
THYMECTOMY/RADIOSENSITIVITY EFFECTS 

Immune Surveillance in Radiation Carcinogenesis, 35013 
THYROGLOBULIN/DIAGNOSTIC USES 

Radiation-Induced Thyroid Cancer, 35026 
THYROID/BIOLOCICAL RADIATION EFFECTS 

Lifetime Effects of 1-129, 106620 
THYROID/BIOMEDICAL RADIOGRAPHY 

Follow-UD Studv of Persons Who Had 1-1 3 1 and Other 
~ i a ~ n o s t i c  procedures During Childhood, 160166 

THYROID/CARCINOGENESIS 
Comparative Rat Thyroid Carcinogenesis from Iodine-I31 and 

External Radiation. 37201 
THYROID/DELAYED RADIATION EFFECTS 

Radiation-Induced Thyroid Cancer, 35026 
THYROID/EARLY RADIATION EFFECTS 

Radiation-Induced Thyroid Cancer, 35026 
THYROID/IRRADIATION 

Comparative Rat Thyroid Carcinogenesis from Iodine-131 and 
External Radiation, 37201 

THYROID/NEOPLASMS 
~ o l l o w - u p  study of Persons Who Had 1-13] and Other 

Diagnostic Procedures During Childhood, 160166 
THYROID/RADIOPROTECTIVE SUBSTANCES 

Potassium Iodide as a Thyroid Blocking Agent in a Radiation 
Emergency, 37202 

TIN/TOXICITY - -~ . - - - - -  -. - - 

Effects of Lead and Organo-Tin Compounds on Energy 
Metabolism and Ion Transport, 72052 

TIN COMPOUNDS/OUANTITATIVE CHEMICAL ANALYSIS 
Organic and 0rganGin Compounds Leached from PVC and 

CPVC Water Pipes, 72001 
TIRES/ROLLING FRICTION 

Power Consumption of Truck Tires, 60000 
TISSUE CULTURES/METABOLISM 

Neurobiology, 106099 
TISSUE CULTURES/PRESERVATION 

Theoretical and Applied Cryobiology, 106023 
TISSUE CULTUREUSAMPLE PREPARATION 

In Vivo Incorporation of Toxic Elements into Animal Tissues, 
74554 

TISSUE-EQUIVALENT MATERIALS 
Biological and Clinical Dosimetry, 106532 

TISSUES 
See also BONE MAR RO W 

EPITHELIUM 
PERFUSED TISSUES 
SKI/\/ 

TISSUES/BIOASSAY 
Develop and Apply the Concepts of a Multimedia Monitoring 

System, 74574 
Separation Identification and Quantitation of Cytochromes P-450 

in Mammalian Tissues, 35106 
TISSUES/BIOLOGICAL MODELS 

Carcinogel~esis Studies in Human Tissues. 35087 
TISSUES/BIOLOGICAL RADIATION EFFECTS 

Deposition of Energy from Low Energy Neutrons in Tissue 
Sphere and Dose Index Conversion Factors. 130045 

TISSUES/DELAYED RADIATION EFFECTS 
Kadloblology ol' Normal 'l'issues, 35104 

TISSUES/QUANTITATIVE CHEMICAL ANALYSIS 
Analysis of Total Organic Chlorine and Bromine Residues in 

Human Body Fluids and Tissues. 341 12 
TISSUES/RADIOCHEMICAL ANALYSIS 

Tritium Analysis of Bioassay and Environmental Samples. 160153 
TITANATES/SOLID SOLUTIONS 

Energy Related Materials Research. 130034 
TITANIUM/INHALATION 

Trace Element Deposition in Ambient Aerosol Inhalation. 34638 
TOLUENE/PHOTOCHE!VIICAL REACTIONS 

investigation of the Reactions of Aromatic Hydrocarbons in 
Photochemical Air Pollution. 72533 

TORNADOES 
Natural Phenomena Hazards. 100001 

TOXlC MATERIALS 
See ulso TOXI:\/S 

TOXlC MATERIALS/BIOASSAY 
Development and Validation of the Echinoderm Fertilization 

Bioassay for Testing Toxic Substances, 76012 
Test Battery for the Neurobehavioral Assessment of Potential 

Neurotoxins, 34249 
TOXIC MATERIALS/BIODEGRADATION 

Prediction of Microbial Transformations of Toxic Substances in 
Natural Waters and Sediments, 75035 

TOXIC MATERIALS/BIOLOGICAL ACCUMULATION 
Aquatic Toxicity Data on RPAR and Other High Priority 

Pesticides, 76502 
Develop I~r~pruved Biuassay Techniques, 70542 
Methods Calibration Studies for Final Evaluation of Screening 

Methods Needed by OTS, 76503 
Methods Calibration Studies for Final Evaluation of Screening 

Needs bv OTS. 76504 
~ e t h o d s  dalibraiion studies for Final Evaluation of Screening 

Methods Needed by OTS, 76505 
Modeling Transport and Behavior of Pesticides and Other Toxic 

Organic Materials in Aquatic Environments, 75023 
Prepare State-of-the-Art Report on Toxic Substances in Aquatic 

Organisms, 70541 
TOXlC MATERIALS/BIOLOGICAL EFFECTS 

Assessment of Energy-Related Toxicant Stress in an Engineered 
Ecosystem. 76547- 

Cellular Radiobiology, 106610 
Determination of Toxic Characteristics of Complex Effluents with 

Algal and Macroinvertebrate Bioassays, 765 15 
Development of a Protocol for Testing Effects of Toxic 

Substances on Plants, 76005 
Identification of Potential Environmental Health Hazards, 34153 
Macrophage Function and Environmental Toxicology, 34108 

TOXIC MATERIALS/BIOLOGICAL MODELS 
Microcosm Matrix as a Test System for Pollutants: An Appraisal 

Using a Toxic Substance, 75024 
TOXIC MATERIALS/CHEMICAL ANALYSIS 

New Screening Methods for Toxic Substances. 34654 
TOXlC MATERIALWDATA COMPILATION 

Prepare State-of-the-Art Report on Toxic Substances in Aquatic 
Oreanisrns. 70541 

TOXI~MATERIALS/DOSE-RESPONSE RELATIONSHIPS 
Toxic Substances Response Data Statistical Procedures, 34675 

TOXIC MATERIALWENVIRONMENTAL EFFECTS 
Effects of Toxicants on Ecosystem Processes in Laboratory 

Microecosystems, 76516 - 
TOXlC MATERIALS/ENVIRONMENTAL TRANSPORT 

Development and Characterization of Laboratory Model 
Ecosystems for Evaluating Toxic Substances, Fate and Effect, 
75025 

Energy Model and Analysis of a Cadmium Stream with a Study 
Correlating Embodied Energy and Toxicity Effect, 75027 

Fate of Toxics and Organics Compounds in Land Treatment, 
75511 

~ l u x o f ~ r ~ a n i c  Toxins and Major Nutrients in Large Lake 
Systems, 76508 

Modeling Transport and Behavior of Pesticides and Other Toxic 
Organic Materials ill Aquatic Environments. 75023 

Production, Consumption. Environmental Distribution. and 
Related Impact of Selected Toxic Pollutants. 75010 

Review of Literature on Measurements and Effects of Toxic 
Elements on Biological Systems . 74573 

Toxic Substances Model for EXAMS. 75036 
TOXlC MATERIALS/GENETIC EFFECTS 

Further Development and Application of In Vitro Mammalian 
Cell Assays for Detection and Assessment of Genetic Toxicants. 
77014 

TOXIC MATERIALWGOVERNMENT POLICIES 
Policy Studies: Toxics (2980). I04008 

TOXlC MATERIALWHEALTH HAZARDS 
Identification of Potential Environmental Health Hazards. 34153 
Industrial Hygiene Study of Petroleum Refineries. 33005 
No Pathnlngy Threfhold. 20008 
Toxic Material Advisory Program. 100033 

TOXIC MATERIALS/INHALATION 
Toxic Hazards Research in  Environmental Tosicology. 20006 

TOXlC MATERIALS/INVENTORIES 
Develop Short Term on Sublethal Screening Tests for (I) Class to 

Toxic Substances and (2) Identified Tosicatlts as Specified. 
76016 

TOXIC MATERIALS/LEGISLATION 
Surveillance Program and Integrated Issue Analysis. 104058 

TOXIC MATERIALS/MATHEMATICAL MODELS 
Toxic Substai~ces Evaluative Models. 75037 

TOXIC MATERIALS/METABOLlSM 
Microbi;ll Degradatiol~ of Industrial Wiistes Applied to 

Fresh\vatcr Swamps and Marshes. 5601 2 
TOXlC MATERIALS/MONlTORlNG 

Validatioi~ of Ai~alyticol Methodology for Irnplemr~ltatio~~ of , 

EPA Reguliitioi~s on Tosic Substances. 70509 
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TOXIC MATERIALWMUTAGEN SCREENING 
Develop Short Term on Sublethal Screening Tests for (I) Class to 

Toxic Substances and (2) Idenfified Toxicants as Specified, 
76016 

TOXIC MATERIALS/ORGANIC CHLORINE COMPOUNDS 
Flux of Organic Toxins and Ma-jor Nutrients in Large Lake 

Svstems. 76508 
~oxr'c MATERIALS~RISK ASSESSMENT 

Toxic Substances Response Data Statistical Procedures, 34675 
TOXIC MATERIALS/SAMPLERS 

-Development of a Portable Miniature Collection System for the 
Exposure Assessment of Carcinogens, Precarcinogens and 
Cofactors. 73604 

TOXIC MATERIALS/TOXICITY 
Monitoring Particle: Associated Toxic Substances and Suspended 

Sediment in Chesapeake Bay. 77553 
TOXIC MATERIALWWASTE DISPOSAL 

Development of Microwave Plasma Detoxification Process for 
Hazardous Wastes, 71534 

Studies and Analysis of Toxic and Solid Waste Issues for Use in 
Assessing and Implementing DOE'S Environmental Mission, 
104063 

TOXIC MATERIALWWATER CHEMISTRY 
Monitoring Particle: Associated Toxic Substances and Suspended 

Sediment in Chesapeake Bay, 77553 
TOXICITY/AGE DEPENDENCE 

Regulation of Neural Distribution of Heavy Metals, 34633 
TOXICITY/BIOASSAY 

Acute Static Toxicity Tests (Routine): RPAR, RPAR-Alternate, 
and Others. 77530 

Development of a Flowing Water Carcinogen Assay System 
Utilizing Fish and Aquatic Invertebrates, 77526 

Development of Standard Methods for Spawning Menidia 
menidia in the Laboratory, 77542 

Direct Exposure of Monolayers of Mammalian Cells to Airborne 
Pollutants in a Unique Culture System, 20002 

Effects Assessment: Chronic Toxicity (Fish), 77524 
Effects Assessment: Methods Development of New Invertebrate 

Test Species, 77527 
Flow Systems Development, 106332 
Life-Cycle Toxicity Testing with the Grass Shrimp, Palaemonetes 

pugio, 77528 
Methods for Conducting Laboratory Tests with Embryos and 

Larvae of the Atlantic Silverside, Menidia menidia, 77541 
Rapid Assessment Static Toxicity Tests (Developmental EC5O 

and LC50 Tests), 77529 
Rapid Tests to Predict Chronic Toxicity to Marine Fish, 77525 
Toxicity Testing: Inter-Laboratory Comparison with Marine 

Animals, 77546 
Toxicity Testing: Inter-Laboratory Testing with Marine Animals, 

77547 . . - . .  
Toxicity Testing: Inter-Laboratory Comparison with Marine 

Animals. 77548 
Toxicity Testing: Inter-Laboratory Comparison with Marine 

Animals, 77549 
TOXICITY/BIOCHEMICAL REACTION KINETICS 

Carcinogenic, Mutagenic, and Cytotoxic Mechanism (DMBA), 
35024 

TOXICITY/BIOLOGICAL INDICATORS 
Genetic Variation and Resistance to Carcinogens in Natural 

Waters, 77520 
Red Cell Cvtoskeleton. 106080 - - -  -~ 

~urveillan; of potential Environmental Health Hazards. 34151 
TOXICITY/BIOLOGICAL MODELS 

Hormones and Bone Metabolism, In6326 
TOXICITY/INFORMATION SYSTEMS 

Working Conference on the Toxicology and Occupational Health 
Aspects of Converting Fossil Fuels Such as Coal. Oil Shale and 
Tar Sands, 106269 

TOXICITY/MEASURING METHODS 
Develop Short Term on Sublethal Screening Tests for ( I )  Class to 

Toxic Substances and (2) Identified Toxicants as Specified. 
76016 

Review of Literature on Measurements and Effects of Toxic 
Elements on Biological Systems. 74573 

TOXICITY/MONITORINC 
Integrating the Toxic Effects of Complex Effluents that Vary in 

Time, Concentration. and Components. 76514 
TOXINS 

See a/ .~o HAZARDOUS 1M.4 TERIALS 
TOXINS/MOLECULAR STRUCTURE 

X-Ray Diffraction, 106074 
TRADESCANTIA/MUTATIONS 

Chemical and Environmental Mutagen Studies Utilizing the 
Tradescantia Test System. 34001 

Detrimental Biological Effects of Magnetic Ficlda. 106019 
TRAFFIC CONTROL 

Signillg fo~. LOW Volumc Intcrsections. 6301 1 

TRAFFIC CONTROL/DECISION MAKING 
Planning and Scheduling Work Zone Traffic Control, 63008 

TRAFFIC CONTROL/ENERGY CONSERVATION 
Bus Signal Priority Strategies: Phase 1, 63019 
Development of an Arterial Analysis Package (AAP), 63013 
Macroscopic Simulation for Urban Traffic Management, 63015 

'I'KAFFIC CONTROL/EOUIPMENT - - .~ 

Determination of Traffic$ignal intensity Levels, 63009 
TRAFFIC CONTROL/EVALUATION 

Evaluation of Preferential Lanes for High Occupancy Vehicles at 
Metered On Ramps, 63001 

'I'KAFFIC CUN'l'Ki)L/PLANNING 
MIDS: Research and Evaluation in San Antonio, Texas. 63018 
Plannine and Scheduling Work Zone Traffic Control, 63008 

TRAFFIC CONTROL/<EMOVAL 
Criteria for Removing Traffic Signals, 63006 

TRAFFIC CONTROL/SIMULATION 
Speed Control on High Speed Roadways. 63023 

TRAFFIC CONTROL/SYSTEMS ANALYSIS 
Application of UTCS First Generation Control Software to 

Arterials, 63027. 
TRAFFIC CONTROL/VEHICLES 

Application of Existing Strategies to Arterial Signal Control. 
63020 

TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 

TRANSCRIPTION/BIOLOGlCAL RADIATION EFFECTS 
Effects of Radiation on Human Cells Cultured In Vitro. 35057 

TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 

TRANSFER (HEAT) 
See HEAT TRANSFER 

TRANSFER RNA/BIOCHEMICAL REACTION KINETICS 
Enzyme Regulation, 106407 

TRANSFER RNA/BIOLOGICAL FUNCTIONS 
Protein Synthesis: Aberrant Control, 1061 25 

TRANSFERASES 
See also PHOSPHOTRA NSFERASES 

TRANSFERASEWENZYME ACTIVITY 
Metabolism, Induction, and Toxicity of PCBs, 34822 
Toxicants and Avian Cell Growth and Metabolism. 34600 

TRANSFORMERS/COOLANTS 
Replacement of PCB Coolants in Railroad Transformers. 64000 

TRANSFORMERS/NOISE POLLUTION CONTROL 
Sound Absorbing Panel Developments, 1 16001 

TRANSIENT SPECIES 
See REACTION INTERMEDIATES 

TRANSITION ELEMENT COMPLEXES/PHOTOCHEMICAL 
REACTIONS 
Photochemical Mechanism of the Production of Hydrogen. 

130032 
TRANSMISSION LINES 

See POWER TRANSMISSIOI\' LINES 
TRANSPARENCY 

SCL, OPACITY 
TRANSPLUTONIUM ELEhlENTS 

Set, also AMERIC1U.M 
CURIUIM 

TRANSPLUTONIUM ELEMENTS/RADIONUCLIDE 
KINETICS 
Inhaled Transplutonium Metabolism and Dosimetry. 106695 

TRANSPLUTONIUM ELEMENTS/SOLUBILITY 
Inhaled Transplutonium Metabolism and Dosimetry. 106695 

TRANSPLUTONIUM ELEMENTS/TRANSLOCATION 
Inhaled Transplutonium Metabolism and Dosimetry. 106695 

TRANSPORTATION SYSTER.IS/ACCIDENTS 
Full Scale Vehicle Testing Program. 114032 
Study of Physical Parameters of Transportation Accident\. 1 14027 

TRANSPORTATION SYSTEMS/ECONOMIC IMPACT 
Transportation System Impacts: Lower Cook Inlet Sale 00. 51045 
Transportation System Impacts: Bering Norton Sale 57. 54101 

TRANSPORTATION SYSTEMS/ENERGY CONSER\'ATION 
Environmental Development Plan and Assessments. 110024 

TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Energy Consumption of Surface Transportation Projects. 

Methodology and Manual. 63046 
TRANSPORTATION SYSTEMS/EN\/IRONMENTAL 

EFFECTS - - - - - - - 
Transportarion Technology E~~\~ironrner~t ;~l  Infornlation Cerrrer. 

1 14026 
TRANSPORTATION SYSTEMS/ENVIRONMENTAL 

l M PACTS 
Alle\~iation of Physical Hydrologic 1mp;rcts of Surf;~ce Mining 

Activities. 33 
Tr;~rlsport:~tio~) Energy Resc';~rch (Air Q~lality Assess~lic~~t). 60002 

TRANSI'ORTATION SYSTERlS/FUEL SUBSTITUTION 
Alternative Fuels/Energy Sources for Nan-High\\.;~y Tr;~nsport. 

110015 
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TRANSPORTATION SYSTEMS/GEOLOGICAL SURVEYS 
Acoustic Sensing System for Mapping Soil--Rock Interface, 63029 
Borehole Radar Rehabilitation and System Integration, 63028 

TRANSPORTATION SYSTEMS/NUCLEAR T R A D E  
Radiation Exposure of Transportation Worker Handling Large 

Numbers of Radioactive Material Packages, 160131 
TRANSPORTATION SYSTEMS/RISK ASSESSMENT 

Risk Assessment and Testing, 114030 
Transportation Technology Environmental Information Center. 

1 14026 
TRANSPORTATION SYSTEMS/SITE SELECTION 

Fabrication of an Inductive Resistivity Probe for Site Exploration, 
6 1 n ~  

TRAN~PORTATION SYSTEMSITUNNELS 
Fabrication and Research Evaluation of a New Combination 

Sensing System to Determine Ground Conditions for Tunnel 
Design and Construction, 63026 

TRANSURANIUM ELEMENTS 
See olso AIEPTU,VIUM 

PL UT0,YI U.M 
TRA.YSPL UTO:\'IUM EL EMEA:TS 

TRANSURANIUM ELEMENTS/BIOLOGICAL RADIATION 
E F F E C T S  
Transuranic Marine Studies. 106384 

TRANSURANIUM ELEMENTS/CHEMICAL PROPERTIES 
Physical-Chemical Studies of the Transuranium Elements. 119032 

TRANSURANIUM ELEMENTS/CHEMISTRY 
Chemistry of Transuranium Elements and Compounds, 119030 

TRPINSURANIUM ELEMENTS/DISTRIBUTION 
Radioecology of Nuclear Fuel Cycles. 106462 

TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
FFFECTS - - - - - - - 
Marshall Islands - Transuranics, 106389 

. Plant Ecophysiology, 106616 
Policy Studies: Radiation, 104004 
Radionuclides in Coastal Environment, 106388 

TRANSURANIUM ELEMENTWENVIRONMENTAL 
EXPOSURE PATHWAY 
Analogs for Transuranic Environmental Chemistry, 106481 

TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
TRANSPORT 
~ h e m i s f r ~ o f  ~ransuranlum Elements and Compounds. 119030 
Cycling of  Transuranic Radionuclides In the Columbia River, 

10660 1 
Cycling of Long-Lived Radionuclides. 106643 
Integrates Study of the Behavior of Transuranic Elements in the 

Marine Environment, 106282 
Nevada Applied Ecology Group (NAEG) Vegetation Studies. 

I I I021 
~ r a n s & n i c  Chemical Species in Ground Water, 106259 

TRANSURANIUM ELEMENTS/FOLIAR UPTAKE 
Cycling of Long-Lived Radionuclides. 106643 
Plant f i a n s u r a 4 c  Behavior. Soil/Plant. 106456 

TRANSURANIUM ELEMENTSIGENETIC RADIATION 
E F F E C T S  
Mammalian Genetics, 106338 

TRANSURANIUM ELEMENTS/INFORMATION C E N T E R S  
Nevada Applied Ecology Information Center: a Prototype, 

I I inln . . .-.- 
TRANSURANIUM ELEMENTWPHYSICAL PROPERTIES 

Physical-Chemical Studies of the Transuranium Elements. 119032 
TRANSURANIUM ELEMENTS/RADIATION MONITORING 

Quantitative Aspects of Transuranic Field Studies. 106482 
TRANSURANIUM ELEMENTS/RADIOCHEMICAL 

ANALYSIS 
Radiochemical Development Studies, 106663 

TRANSURANIUM ELEMENTS/RADIOECOLOGlCAL 
CONCENTRATION 
Analogs for Transuranic Environmental Chemistry, 106481 
Cycling of Long-Lived Radionuclides, 106643 
Quantitative Aspects of Transuranic Field Studies, 106482 
Radiochemical Development Studies. 106663 
Tu Cycling of Wind Scale Wastes. 106354 

TRANSURANIUM ELEMENTS/RADIONUCLIDE 
KINETICS 
Marshall Islands Radiological Safety Program. 106310 
Plant Transuranic Behavior. Soil/Plant. 106456 ' 

TRANSURANIUM ELEMENTS/RADIONUCLIDE 
MIGRATION 
Marshall Islands Radiological Safety Program. 106310 
Plant Transuranic Behavior. Soil/Plant, 106456 
Polamares Assistance. 1063 15 
Radioelement Studies in the Ocean. 106526 
Transuranic Weathering in Plants. 106466 

TRANSURANIUM ELEMENTS/ROOT ABSORPTION 
Cycling of Long-Lived Radionuclides. 106643 

TRANSURANIUM ELEMENTS/SOIL CHEMISTRY 
Soil Chemistry of Transuranic Elements. 106619 

TRANSURANIUM ELEMENTS/TOXICITY 
Inhaled Transuranics in Rodents. 106468 

TRAVELLING WAVES/HAZARDS 
Sea Bottom Geohazards: Cook Inlet. 54016 

TREES 
See olso PIArES 

SYCAMORES 
TREES/BIOLOGICAL ADAPTATION 

Selection of Aluminum-Tolerant Trees for Revegetating Acid 
Mine Spoils, 105 

Surface Environment and Mining in the West, 34 
TREES/BIOLOGICAL RADIATION EFFECTS 

Response of a Forest Ecotone to Ionizing Radiation, 106534 
TREES/CULTIVATION TECHNIQUES 

Alder for Mined-Land Restoration in Cold-Dominated Climates, I 
TREES/ISOTOPE DATING 

International Meeting on Dendro-Isotopic Research. 106172 
TREES/ISOTOPE RATIO 
Geochemical.Determination of  Biospheric CO2 Fluxes to the 

Atmosphere, 1061 96 
TREES/PHOFOSYNTHESIS 

Use of Lichens as Indicators and Predictors of Air Pollution. 
76022 

TREES/PLANT GROWTH 
Atmospheric Effects of Coal Conversion Facilities, 106044 

TREES/RESOURCE POTENTIAL 
Evaluation of Tree Species for Environmental Amelioration and 

Energy Production, 63 
TREEWREVEGETATION 

Interaction of  Hardwood Tree Seedlings and Herbaceous Cover 
on Surface-Mined Land. 107 

TRIBUTYL PHOSPHATE 
See TBP 

IENZENE 
YLEIVE 
ENZENE-SYM 

See MESITYLEATE 
1.3,7-TRIMETHYLXANTHINE 

See CAFFEIWE 
TRITIUM 

Tritium in Mammalian Cells. 106376 
TRITIUM/AERIAL MONITORING 

Project Airstream. 106674 
TRITIUM/AIR POLLUTION ABATEMENT 

Improved Tritium Getters. 119068 
TRITIUM/BIOLOGICAL RADIATION EFFECTS 

Sublethal Effects of Tritium on Aquatic Systems, 106459 
TRITIUM/CONTAINMENT 

Tritium Permeation in Steam Generator Material, 119065 
TRITIUM/DIFFUSION 

High Temperature Chemistry and Thermodynamics of Structural 
Materials. 119023 

TRITIUM/ENVIRONMENTAL IMPACTS 
International Symposium on the Behavior of Tritium in the 

Environment. 106284 
TRITIUM/ENVIRONMENTAL TRANSPORT 

Ocean Transport of Contamillants. 106640 
TRITIUM/FOLIAR UPTAKE 

Air/Earth Cycling of Pollutants. 106658 
TRITIUM/GENETIC R.4DIATION E F F E C T S  

Mutagenic E f f e c ~  of Radionuclides Incorporated into DNA of 
Drosophila melanogaster. 106577 

TRITIUM/GETTERING 
Improved Tritium Getters. 119068 

TRITIUM/MASS SPECTROSCOPY 
Construction of a 3H-3He Facility. 106184 

TRITIUM/MATHEMATICAL MODELS 
Antarctic Tri~iurn. 13002 1 

TRITIUM/OXIDATION 
Tritium Oxidation and Exchange. 106448 

TRITIUM/PROPORTIONAL COUNTERS 
Real Time Monitor for Airborne Tritium. 106233 

TRITIUM/RADIATION MONITORING 
Atmospheric Tritium. 106586 
Coral Growth Rings and the Temporal History of Nuclei~r 14C 

and 90Sr/Sr it1 thc Surface Ocean. 106162 
Radioactivity in the Biohphere. 106662 

TRITIUM/RADIOACTIVE WASTE MANAGEMENT 
Eva1u;ltion of Tritium Processors for NRC. 1601 17 

TRITIUM/RADIOCHEMICAL ANALYSIS 
Radiochemical Development Studies. 106663 

TRITIUM/RADIOECOLOGICAL CONCENTRATION 
Air/Earth Cyclitig of Polluti~tits. 106658 

TRITIUM/RADIONUCLIDE MIGRATION 
Autiirctic Tritium. 130021 

TRITIUM/ROOT ABSORPTION 
Air/Earth Cyclitig of P~llut i~nts .  106658 
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TRITIUM/THRESHOLD DOSE 
Evaluation of Hazards from Tritium Dominant Lethal Mutations 

in Mice. 10601 R 
- - - - - - - . - . - - - - - - - - - 

Radiosensitivity of Oocytes, 106382 
TRITIUM COMPOUNDS/FLUORESCENCE 

Ultrasensitive Pollutant Analysis. 106437 
TRITIUM COMPOUNDS/RADIATION HAZARDS 

Tritium Damaged Mammalian Cells In Vitro, 35014 
TRITIUM COMPOUNDS/RADIOCHEMICAL ANA 

Tritium Analysis of Bioassay and Environmental Samples, 160153 
TRITIUM RECOVERY 

C T R  Related Chemical Research Tritium Chemistry Associated 
with the Lithium Blanket and Container Materials. 119018 

Fusion Materials Irradiation Test Facility (FMIT). 119062 
Tokamak Fusion Test Reactor ITFTR).-I 19061 

TROPOSPHERE/AIR POLLUTION ' 

Long Term Measurements of Selected Trace Constituents in Air. 
73538 

TROPOSPHERE/ATMOSPHERIC CHEMISTRY 
Measurement of the Osidizing Potential of the ~ r o ~ o s ~ h e r ;  for 

Solvent Emissions. 72546 
TROPOSPHERE/CHEMICAL COMPOSITION 

Balance of the Tropospheric Ozone and Its Relation to 
Stratospheric Intrusions Indicated by Cosmogenic 
Radionuclides. 10653 1 

TROPOSPHERE/SAMPLING 
Project Airstream. Field and Measurements Support, 106402 

TROUT/BEHAVIOR 
Imprinting of Hatchery-Reared Salmon and Steelhead Trout for 

Homing of Transported Fish. 1 16006 
TROUT/PHYSIOLOGY 

Evaluation of the Use of Trout to Detect Carcinogens in Drinking 
Water. 72055 

TROUT/RADIOSENSITIVITY . 
Sublethal Effects of Tritium on Aquatic Systems. 106459 

TRUCKS/DIESEL ENGINES 
Research and Policy Implications of the Substitution of Diesel 

Engines in Future Light Duty Vehicles. 65000 
TRUCKS/EXHAUST GASES 

Identification and Characterization of Emission from Mobile 
Sources. 73595 

Study of Emissions from Trucks Over Transient Driving Cycles. 
71597 

TRUCKSIFUEL CONSUMPTION 
Power Consumption of Truck Tires. 60000 

TRUCKS/FUEL ECONOMY 
Voluntary Truck and Bus Fuel Economy Improvement Program, . . 

1 10035- 
TRUCKS/NOISE POLLUTION ABATEMENT 

Purdue Automoti\~e Research. 60001 
TRUCKS/TIRES 

Po\ver Consumption of Truck Tires. 60000 
TRYPTOPHAS/3lETABOLISII 

Metabolism of Aromatic Amino Acids. 106026 
TUBERCULOSIS/EPIDEMIOLOGY 

Follow-up Fluoroscopically Examined Tuberculosis Patient. 
3 509 7 - - - - -  

TUBES 
(For objccrs of rrrbrrlur .shape: tror for DRIFT TUBES. ELECTROS 

TUBES or I.M.-lGE STOR.4GE TUBES.) 
TUBES/CLEANING 

Sonic Dust Removal. I50084 
TUBES (CONDUITS) 

Sco PIPES 
TUXIOR CELLS/ASTIGENS 

Ultraviolet Light Radiation and Immunoregulation. 35077 
TUMOR CELLS/BIOCHEMICAL REACTION KINETICS 

Cell Kinetics of Irradiated Tumors. 35101 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 

1nterac:tions of Drugs. Radiation and Hormones. 35074 
TUMOR CELLS/BIOLOGICAL RECOVERY 

Cellular Recovery Mechanisms. DNA Repair. and Radiation 
Sensitization. 35031 

TUMOR CELLS/CELL CULTURES 
Developmental Neurohiology. 106084 

TUMOR CELLS/CELL DIVISION 
Effects of X Rays on Normal and Malignant Cells. 35006 

TUMOR CELLS/CELL PROLIFERATION 
Effects of X Rays on Normal and Malignant Cells. 35006 

TUMOR CELLS/GENETIC RADIATION EFFECTS 
Multiple Loci Screen for Mutotio~is in Mammalian Cells. 34634 

TUMOR CELLS/GROWTH 
Effects of X Rays on Normal and Malignant Cells. 35006 
Marrow-Tumor Interpretations: The Role of Bone Marrow ill  

Controlling Chemically~Induced Tumors. 106035 
TUMOR CELLS/MUTATION FREQUENCY 

Carcinogelr Testing: A Mouse, Lymphoniu Mutation System. 
35082 

TUMOR CELLS/RADIOBIOLOGY 
Tumor Cell Radiobiology (Mice), 35041 

TUMOR CELLS/RADIOIMMUNOASSA,Y 
Social State Radioimmunoassay in Cocarc~nogenesis, 106328 

TUMOR CELLS/RADIOSENSITIVI,TY 
Modification of Radiation Effects (Mlce), 35042 
Radiation Response of Mammalian Cells (Hamsters), 35030 

TUMOR VIRUSES 
Sec, ONCOGENIC VIRUSES 

TUMORS 
See NEOPLASMS 

TUNDRA/BIOLOGICAL MODELS 
Research or1 Dynamics of Tundra Ecosystems and Their Potential 

Response to Energy Resource Development, 106630 
TUNDRA/BIOLOGICAL RECOVERY 

Dynamics of the Recovery of Damaged Tundra Vegetation. 
106583 

TUNDRA/REVEGETATION 
Dynamics of the Recovery of Damaged Tundra Vegetation, 

106583 
TUNCSTEN/SOLUBILITY 

CTR Related Chemical Rcsearch Tritium Chemistry Associated 
with the Lithium Blanket and Container Materials, 119018 

TUNNELS/GEOLOGICAL SURVEYS 
Fabrication and Research Evaluation of a New Combination 

Sensing System to Determine Ground Conditions for Tunnel 
Design and Construction, 63026 

TUNNELS/VENTILATION 
Air Qualitv of Intermittent Cut and Cover Highway Tunnels. 

63025 
TURBIDITY/MEASURING INSTRUMENTS 

Develop and Test a Turbidity Sensor, 74535 
TURBOGENERATORS/ROTORS 

Monitoring of Turbine Rotor Cracks by Acoustic Emissions, 
150076 

TURNOVER (RADIONUCLIDES) 
See RADIO.VUCLIDE KINETICS 

TURTLES/DATA COMPILATION 
South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 

Distribution and Abundance of Marine Birds, Mammals, 
Turtles. and the Endangered Manatee, 54085 

TURTLES/INVENTORIES 
Marine Mammal Inventory, 54002 

TURTLES/POPULATIONS 
Pilot Study of the Seasonal Distribution and Abundance of Marine 

Birdi. Mammals, and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico. 54010 

TURTLES/SPATIAL DISTRIBUTION 
Pilot Study of the Seasonal Distribution and Abundance of Marine 

Birds, Mammals, and Turtles and the Endangered Manatee of 
the South Atlantic and Gulf of Mexico, 54010 ' 

South Atlantic and Gulf of Mexico Pilot Study of the Seasonal 
Distribution and Abundance of Marine Birds. Mammals. 
Turtle;. and the Endangered Manatee. 54085 

UHV AC SYSTEMS/POWER TRANSMISSION LINES 
UHV Transmission Biological Study. 1 16012 

ULTRAVIOLET RADIATION/BIOLOGICAL EFFECTS 
Biologic Effects of Environmental Radiation. 34900 
Biological and Physical Actio!] of Radiation on DNA. 35108 
Cellular and Molecular Effect3 of Psoralen Plus Ultraviolet Light. 

35089 
Effects of a 50% Increase Above Ambient of uv-b Radiation 

Viability. Growth. and Prcductivity of Field Gro\vn Soybeans 
and Barley. 79009 

Ionizing Radiation on Cultured Cells. 106040 
Localization of Repaired Sites in Chromatill Follo\ving 

Ultraviolet Damage. 35 105 
Optical Probes of Macromolecular Structure. 106091 
Photoaugrner~tation and Carcinogenesis. 35060 
Photobiology and Photochemistry of Ribonucleotides. 106151 
Photochemical Reactidns Related to Skin Cilncer. 35053 
Photosensitivity: Environmetital and Other Factors. 34623 
PR Repair Enzymes. 106092 
Red Cell Membrane Tosiccilogy. 106718 
Tumorigetiic Action of Beta. Proton. Alpha and Elec~ron 

Radiation oti the Rot Skin. 10651.1 
Ultri~violet C;~rcinoget~esis 2nd I n ~ r n u ~ ~ i t y .  351 14 
Ultra\,ioler Tr;~r~sforrn;~ti(>ti. DNA Repair il l  Humar~ Cells 2nd 

Skin. 35134 
Ultr;l\,iolet Light i111d Epidermal Poly;~mitie and DNA Syl~thesis. 

35143 
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U L T R A V I O L E T  RADIATION/BIOLOGICAL RADIATION 
E F F E C T S  
D N A  Repair and Recovery in the Mammalian Cell Cycle, 35007 
Impact of Stratospheric Ozone Depletion upon Tropospheric 

Ultraviolet. Photochemistry and Smog. 79004 
Mechanisms of Radiation Lethality, 106065 
Molecular Genetics and Environmental Mutagens, 106097 

U L T R A V I O L E T  RADIATION/CARCINOGENESlS 
Mechanisms of Carcinogenesis in Cell Cultures, 35018 
Radiation-Induced Mutagenesis and Carcinogenesis, 35083 

U L T R A V I O L E T  RADIATION/CELL K I L L I N G  
Photo-Induced Cell Killing, Mutation, and D N A  Repair, 351 17 

U L T R A V I O L E T  RADIATION/ENVIRONMENTAL 
EFFECTS - - - - - - - 
Assessment of the Impact of Increased Solar Ultraviolet Radiation 

upon Primary Producers, 79008 
U L T R A V I O L E T  RADIATION/MEASURING 

INSTRUMENTS 
Laboratory and Field Trial Evaluation of the Cost Effectiveness 

of T w o  Types of Personal Ultraviolet B Dosimeters, 79002 
uv-VIS Dosimeter. 3301 3 

U L T R A V I O L E T  RADIATION/MONITORING 
uv-VIS Dosimeter. 33013 

U L T R A V I O L E T  RADIATION/MUTAGENESIS  
Photo-Induced Cell Killing, Mutation, and D N A  Repair. 351 17 
Radiation-Induced Mutagenesis and Carcinogenesis, 35083 
Radiation Biophysical Study of Biological Molecules, 106137 
Repair and Mutagenesis of D N A ,  35079 

U L T R A V I O L E T  RADIATION/TOXICITY 
Xenobiotic-Metabolizing Activity in Skin and Its Response to 

Environmental Agents, 34452 
UNDERGROUND DISPOSAL/GEOLOGICAL SURVEYS 

Commercial Nuclear Waste Management Terminal Storage R and 
D. 114012 

U N D E R G R O U N D  DISPOSAL/RADIONUCLIDE 
M I G R A T I O N  
Inadvertent Repositories. 160065 
Radionuclide Distribution in Kentucky. I60079 

UNDERGROUND AIISISG/ACCIDESTS 
Analysis of the Economic Impact of Post-Accident Production 

Losses in Underground Coal Mines. 51031 
U N D E R G R O U N D  MINING/AIR POLLUTION C O N T R O L  

Control of Diesel Exhaust Emission in Underground Coal Mines. 
51014 

Control of Diesel Exhaust Emissions in Underground Coal Mines. 
5 1027 

U N D E R G R O U N D  MINING/AIR POLLUTION MONITORS 
Instruments and Techniques for Dynamic Particle Size 

Measurements of Coal Dust, 51009 
U N D E R G R O U N D  MINING/ALARM SYSTEMS . 

Field Trials of a Microseismic Roof Fall Warning System, 51010 
U N D E R G R O U N D  MINING/BACKFILLING 

Technical and Economic Feasibility Study of Using Cemented 
Backfill in Activc Underground Mines to Prevent Subsidence. 
51051 

U N D E R G R O U N D  MINING/GROUND SUBSIDENCE 
Technical and Economic Feasibility Study of Using Cemented 

Backfill in Active Underground Mines to Prevent Subsidence. 
51051 

UNDERGROUND MININGILAND RECLAMATION 
Investigation of Coal Mine Effluents: Regrade to Bond Release. 

57013 
U N D E R G R O U N D  MINING/MINERAL W A S T E S  

Coal and the Environment Series. 71049 
U N D E R G R O U N D  MINING/OCCUPATIONAL SAFETI '  

Salt Processes for Improvement of Health and Safety in 
Underground Coal Mining, 51037 

U N D E R G R O U N D  MINING/SAFETY 
Toxic Fumes from Explosives Tested in Underground Mines. 

51030 
U N D E R G R O U N D  MINING/SEISMIC D E T E C T O R S  

Theoretical Investigation of Seismic Waves Generated i n  Coal 
Mines. 51018 

U N D E R G R O U N D  MINING/WASTE WATER 
Investigation of Coal Mine Effluents: Regrade to Bond Release. 

57001 
Water Handling Procedures for Reducing Acid Formation ill  

Underground Coal Mineh. 51065 
USDERCROUND SPACE 

See alro MI.\'ES 
U N D E R G R O U N D  SPACE/CONSTRUCTION 

Institute for Underground Space Utilization Studies. 130029 
U N D E R G R O U N D  SPACE/USES 

Institute for Underground Space Utilizatio~i Studies. 130029 
UNDERWATER FACILITIES 

See ulso DIVI:VG OPER.4 TIO.VS 
OFFSHORE OPER.4 TIO.\'S 

U N D E R W A T E R  FACILITIES/INSPECTION 
Underwater Free Swimming Robot Inspection Vehicle 

Technology, 53029 
UNDERWATER VEHICLES 

See SUBMARIIVES 
UNITED STATES O F  AMERICA 

See USA 
UNIV. O F  WISCONSIN NUCLEAR REACTOR 

See U WNR REACTOR 
UPTAKE - -  - 

See also IIVTESTI:\~A L ABSOR PTIO:\' 
ROOT ABSORPTIOA' 

UPTAKE/BIOLOGICAL M O D E L S  
Development of an In Vivo Fish Gill Preparation 

Uptake of Toxic Chemicals, 765 1 1 
UPWELLING/MATHEMATICAL MODELS 

for Studying the 

Interpretation of Eauatorial Hvdroaraohic. Nutrient Element and . - .  
~ a b i o i s o t o ~ e  ~ a i a ,  I06189 

URANIUM/ABSORPTION SPECTROSCOPY 
Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 

Samples, 71061 
URANIUM/ACTIVATION ANALYSIS 

Trace Element Analysis of Naval Oil Shale Reserve No. I Core 
S a m ~ l e s .  71061 

U R A N I I ~ M / C H E M I C A L  ANALYSIS 
Fate of Nuclides in Natural Water Systems. 106528 

URANIUM/ENVIRONMENTAL IMPACTS 
Environmental Statement Concerned with Exemption of Lo\\. 

Enriched Uranium and Technetium-99 as Residual 
Contamination in Smelted Alloys. 160168 

URANIUM/ENVIRONMENTAL T R A N S P O R T  
Biogeochemistry of Uranium Mill Wastes. 106399 
Fate of Nuclides in Natural Water Systems, 106528 
Radioecological Investigations of Uranium Mill Tailings Systemb. 

106283 
URANIUM/RADIONUCLIDE KINETICS 

Translocation of Yellowcake from the Human Respiratory Tract. 
160180 

URANIUM/RADIONUCLIDE MIGRATION 
Geochemical Behavior of Uranium and Thorium Seriev Nuclides 

and of Plutonium in the Gulf of Mexico. 106584 
URANIUM/RECOVERY 

Fundamentals of Separation Chemistry. 119053 
URANIUM/TOXICITY 

Policy Studies: Uranium, 104015 
URANIUM/X-RAY FLUORESCENCE ANALYSIS 

Trace Element Analysis of Naval Oil Shale Reserve No. 1 Core 
Samples, 71061 

URANIUAI 232/TOXICITY 
Toxicology of Thorium Cycle Nuclides, 106464 

URANIUM 233/TOXICITY 
Toxicology of Thorium Cycle Nuclides. 106464 

URANIUM 238/RADIATION MONITORING 
Thorium-230 in Uranium Mill Workers. 160167 

URANIUM 238/TISSUE DlSTRlBUTlON 
Thorium-230 in Uranium Mill Workers. 160167 

URANIUM COMPLEXES/STABILITY 
Waste Stream Processing Studies. 119051 

URAKlUM COMPOUNDS/CHEMICAL PROPERTIES 
Inhaled Thorium and Uranium: Aerosol Characterization and 

Behavior. 106697 
U R A N I U M  COMPOUNDS/PHYSICAL PROPERTIES 

Inhaled Thorium and Uranium: Aerosol Characterization and 
Behavior. 106697 

URANIUM COMPOUNDS/RADIONUCLIDE KINETICS 
lnhaled Thorium and Uranium: Aerosol Chnracterizatio~i and 

Behavior. 106697 
URANIUM COMPOUNDS/SOLUBILITY 

Solubility Classification of Airborne Products from L\4'R Fuel 
Plants. I60176 . . .. . . . . . - . . 

URANlUhl ISOTOPES/RADIONUCI.IDE 3I ICRATIOS 
Soil Radioactivity Distribution Studies for the Nevi~da Aptllied . . 

Ecology ~ r o u b .  1 1  101 1 
URANlUhI MILLS 

See FEED 34.4 TERI.4LS PL:I.\'TS 
URANIUM .\IINES/AIR P O t L U T I O S  

Charucterizatio~l and En\*ironnietital Sig~iif ica~lcr  oSG; i se~  ;)lid 
p. ,!I . t~cles  ' i l l  Ura~iium h4itie E\liau>t Ve~itilntio~i Air. 160062 

URANIUM MINES/ENVIRONMENTAL E F F E C T S  
In-Sit11 Ur;~niuni Mini~ig. 52015 

URANIUM MINES/ENVIRONMENTAL IMPACTS 
Characterization and En\liro~irnetital S i g ~ ~ i f i c i ~ ~ l c e  of G;~seh i ~ n d  

Particles in Urnniuni Mi~lc  Eshiiust Ve~itilatio~l Air. 160062 
Contaniin;~tio~i of G r o u ~ i d  2nd Surfi~cc Wi~terh hy Ur;~~i iu~ i i  h l i ~ i i ~ ~ g  

and Milling. 51067 
E~iv i r~nme~i t ; i I  A S S ~ S S I I I ~ I I ~ S  OF Fuel Cycle Fiicilitics. I60047 
Predicting Respo~ise to a Niitl~ral System to U r i ~ ~ ~ i u n i  E\tr;~ction: 

Oakville Aquifer. Tes;ls. 7 1057 
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Radon and Aerosol Release from Open-Pit Uranium Mining, 
160059 

Radon from Open-Pit Uranium ~ i n ' i n ~ ,  160056 
Transport of Heavy Metals. Nutrients, and Radioactive Species 

from Grants Uranium Belt. 56031 
URANIUM M I N E W H E A L T H  H A Z A R D S  

Inhalation Hazards to  Uranium Miners. 106451 
URANIUM MINES/RADIOACTIVE W A S T E  

M A N A G E M E N T  
Analysis of Ground Water Criteria and Recent Restoration 

Attempts After In Situ Uranium Leaching. 51062 
URANIUhl ORES/AERIAL PROSPECTING 

Fraunhofer Luminescence. 53016 
URANIUM ORES/SOLUTION MINING 

In-Situ Uranium Mining. 52015 
URANIUM OXIDES 

See olso URANIUM OXIDES (1308 
URANIUM OXIDES/CRITICALITY 

Reference Critical Experiments. 1601 14 
URANIUM OXIDES U308/RADIONUCLIDE KINETICS 

Biological Characterization of Radiation Exposure and Dose 
Estimates for Inhaled Urnnium Milling Effluents. 160121 

URANYL FLUORIDES/BIOLOGICAL ACCUMULATION 
Environmental Effects of Effluents of Uranium Enrichment 

Fatilities. 10641 8 
URANYL FLUORIDES/BIOLOGICAL E F F E C T S  

Study of UF6/UO2F2 in Experimental Animals. 160130 
URANYL FLUORIDES/ENVIRONMENTAL T R A N S P O R T  

Environmental Effects of Effluents of Uranium Enrichment 
Facilities. 10641 8 

URANYL FLUORIDES/RADIONUCLIDE KINETICS 
Study of UF6/UO2F2 in Experimental Animals. 160130 

URANYL FLUORIDES/RETENTION FUNCTIONS 
Study of UF6/UO2F2 in Experimental Animals, 160130 

URANYL FLUORIDES/SOLUBILITY 
Solubility Classification of Airborne Products from LWR Fuel 

Plants. 160176 
URASYL NITRATES/CRITICALlTY 

Reference Critical Experiments. 1601 14 
URBAS AREAS/AIR POLLUTION ABATEMENT 

En\,ironmental Impacts of Light Duty Vehicle Dieselization, 
65006 

URBAN AREAS/AIR QUALITY 
Transportation Energy Research (Air Quality Assessment). 60002 

URBAN AREAS/DISTRICT H E A T I N G  
Environmental Control Assessment of Cogeneration as a District 

Heating Source. 100065 ' URBAN AREAS/DRINKING W A T E R  
Tumor Initiating Potential of R O  and X A D  Concentrate 

Fractions from a Five-City Survey. 72002 
URBAN A R E A V F A L L O U T  DEPOSITS 

Documentation of Natural Activity Levels in the Biosphere. 
106667 

URBAN A R E A W L A N D  USE 
Reducing Urban Blight Adjacent to Highways in Central Business 

Districts, 63032 
URBAN A R E A W P U B L I C  UTILITIES 

Alternative Urban Strategies. 10401 7 
URBAN AREAS/ROADS 

Application of UTCS First Generation Control Software to  
Arterials. 63022 

Development of  an Arterial Analysis Package (AAP). 63013 
URBAN AREAS/TRANSPORTATION SYSTEMS 

Transportation Energy Research (Air Quality 'Assessment). 60002 
URISE/CHE>IICAL A S  ILYSIS 

Radiochemical Development Studies. 106663 
UROGESITAL SYSTEhl DISEASES/ETIOLOGY 

Nephrotoxic Effects of Environmental Hydrocarbons. 34812 
US D O E  

Sw ol.so B.YL 
H.4.YFORD RESER VA TIO:\. 
ID.4 HO .\:-I TIO.\:4 L E.\.GI.\.EERI.YG 

LABOR.4 TOR Y 
MOU.\'D L.1BOR.4 TOR Y 
OR.\'L 

D U C . ~  H PL.4 .\.T 
R O C K Y  FI 4 T.7 PI 4 V T  - . - - . - - - - . . - - - - . . . . . 
SA K4.\'.\:4H RIVER PL.4.VT 

US D O E / C O O R D I N A T E D  R E S E A R C H  P R O G R A M S  
Coordination of Oceanographic Programs in Pacific North\\.est 

Coastal Water>. 106003 ' 

- 
US D O E / E N E R G Y  POLICY 

National Environniental Assessments. 10401 1 
US D O E / E N V I R O N M E N T A L  POLICY 

National Environmental Assessments. 10401 1 , . 
US DOE/RESEARCH PROGRAMS , . 

Studies. Analyses and Technical Support to E V  Offices. 106166 
US DOI/ISFOR>lATION SYSTEMS 

Plant Information Network. 52017 

US DOI/MANUALS 
Surface Mining Effects and Stipulation Manuals, 52003 

Quality kssurance Program for the IERL-CI In-House Locations. 
71066 

US EPA/REGULATIONS 
Analysis of E P A  Regulatory Options for Solar Technologies, 

71089 
US HUD/DEMONSTRATION PROGRAMS 

Management Support to Solar Heating and Cooling 
Demonstration Programs. 40014 

Technical Assistance for H U D  Solar Residential Uemonstrat~on 
Program. 4001 7 

USA 
Sr,c UISO ALASKA 
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A R IZOA7A 
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I M r ~ \ n ~ ~ ~ o ~ ~  
MISSOURI 
MON TA AIA 
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NEW HAMPSHIRE 
ATE W JERSEY 
NEW MEXICO 
!\IE W YORK 
A1OR TH A TLANTIC REGION 
AIOR TH DAKOTA 
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OREGON 
PEA'.VS YL VAR71A 
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R HODE ISI.AA'I) 
ROCKY MOUNTAIIV R EGIOR7 
SOUTH DAKOTA 
SOUTHEAST REGIOA7 
TEX.4S 
U m H  . . .-.- 

WEST VIRGINIA 
WESTERN REGIOIV 
WYOMlNG 

USA/AIR POLLUTION 
Study of Particulate Emissions from Motor Vehicles: Report to 

Congress. 73608 
USA/COAL DEPOSITS 

Chemical Analvsis and Geologic Evaluation of Coal in Western 
United states. 53017 

- 
USA/ENERGY S O U R C E  D E V E L O P M E N T  

Ale Administration. 106457 
USA/GEOLOGICAL SURVEYS 

National Environmental Overvie\\, Program. 53010 
USA/MAPPING 

Niltional Erivirorimer~tal Overvie\\< ~ r o ~ r a m . ' 5 3 0 1 0  
USA/TOPOGRAPHY 

U.S. Lineamei~ts. 53000 
USA/WATER RESOURCES 

Regional Assessment Activities. 10401 6 
UTAH/AIR QUALITY 

Analysis of Air Quality and Meteorologicill Baseline Data froni 
Federally Leased Oil Shale Tracts in Colorado and Utah. 
106682 

UTAH/DAMS 
Determine the Distribution illid Habitat Requiren~elits of Aquatic 

Endangered Species in High Potei~tial Energy D e \ ~ e l o p m e ~ ~ t  
Areas. 52023 

UTAH/GEOCHEMICAL SURVEYS 
E ~ i e r c v  Lands. 53007 

UTAH~GEOLOGICAL SURVEYS 
Energy Litt~ds. 53007 

UTAH/METEOROLOGY 
Annlvsis of Air Oualitv and Meteorologicul Bi~scline Data from 

~ c b e r i l l l ~  1.ea;eic.d oil Sliale Trilcts i ~ ; ~ o l o r a d o  and Uti~h.  
106682 

UTAH/OIL. S H A L E  MINING 
Oil Shale Hydrology. 53002 
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UTAH/TERRESTRIAL ECOSYSTEMS 
Development of a Strategy for Monitoring Contamination of 

Plants. Animals. and Soils by Studying Areas in Roosevelt Hot 
Springs. Utah. 74505 

UTAH/WATER QUALITY 
Water Quality Hydrology Affected by Oil Shale Development. 

71057 . 
UTAH/WATER RESOURCES 

Effect of Risk of Drought on Energy Development and Water 
Allocations: a Programming Model for Utah, 56052 

Oil Shale Hydrology. 53002 
UTILITIES 

See ELECTRIC UTILITIES 
PUBLIC UTILITIES 

UWNR REACTOR/REACTOR INSTRUMENTATION 
Collaborative Study of Anomaly Detection in Nuclear.Reactors, 

130015 

VACCINIA VIRUS/INFECTIVITY 
Possible Neoplastic Effects of Non-Neoplastic Viruses. 35049 

VANADATES/BIOCHEMICAL REACTION KINETICS 
Aqueous Solution Studies of Arsenates and Vanadates, 34615 

VANADIUII/ENVIRONMENTAL TRANSPORT 
Biogeochemistry of Uranium Mill Wastes, 106399 

VANADIUM/INHALATION 
Trace Element Deposition in Ambient Aerosol Inhalation, 34638 

VANADIUM/QUANTITY RATIO . 
Iron-55 Phenomenon. 106239 

VANADIUII OXIDES/CATALYTIC EFFECTS 
Pollution in Atmosphere, 106252 

VAPOR SEPARATORS/PERFORMANCE 
Dynamic Behavior and Collection of Aerosol Particles. 130065 

VAPORIZATION 
See E Yil PORA TO.\' 

VAPORS . . - - - . - 
See also WATER V.4POR 

VAPORS/MEASURING INSTRUMENTS 
Evaluate Passive Organic Vapor Monitors. 33012 

VARIABILITY (GENETIC) 
See GEr\'ETIC VARIABILITY 

VEGETABLES 
(Edible p x o f  platrrs otrly.) 

See olso PO TA TOES 
SO YBEA:\'S 

VEGETABLES/DEHYDRATION 
Adding Market Value to Harvested Vegetables and Grain by 

Processing with Solar Energy, 5 
VEGETABLES/SOLAR DRYING 

Adding ~ a r k e t  value to ~a rves t ed  Vegetables and Grain by 
Processing with Solar Energy, 5 

VEGETATION 
See PL.4.VTS 

VEHICLES 
See also A UT0:MOBILES 

BUSES 
ELECTRIC-PO WERED VEHICLES 
TRUCKS 

VEHICLES/COMMUNICATIONS 
High\\fay Advisory Radio System Analysis and Design 

Guidelines. 63045 
Motorist Aid CB as a Wide Area Communications System. 63021 

VEHICLES/DUSTS 
USDA: Fugitive Dust Emission, 27 

VEHICLES/ECONOMIC IMPACT 
Implications of Lightweight, Low-Powered Future Vehicles in 

the Traffic Stream. 63010 
VEHICLES/ELECTRONIC GUIDANCE 

Analysis of Feasibility and Design Configuration for Route 
Guidance. 63024 

VEHICLEWENERGY CONSERVATION 
Fringe Parking LOIS for ~arp&lers.  63007 

VEHICLES/EXHAUST GASES 
Transportation Energy Research (Air Quality Assessment). 60002 

VEHICLES/FUEL ECONOMY 
Driver Awareness Training. 110036 
Mileage Guide. 110037 

VEHICLES/NAVIGATIONAL INSTRUMENTS - - ~- - - - -  

Call-In System for ~ o ~ o i s t  Navigation Information. 63014 , VEHICLES/OCCUPANTS 
Call-In System for Motorist Navigation Information. 63014 

VEHICLES/OPERATION 
Driver Awareness Training, 110036 

VEHICLES/RADIO EOUIPMENT 
Highway Advisory ~ a & o  System ~ n a l ~ s i s  and ~ e s i ~ n  

Guidelines, 63045 
VEHICLES/SAFETY 

Simulation of pavement--vehicle interactions. 63044 
VEHICLES/STRESSES 

Simulation of pavement--vehicle interactions. 63044 
VELOCIMETERS/FEASIBILITY STUDIES 

Construct Mobile Laser-Doppler Velocimeter System, 72549 , 

VENTILATION SYSTEMS/LEAK TESTING 
Reactor Control Room Infiltration. 11015 

VENTILATION SYSTEMS/PERFORMANCE 
Ventilation Systems Analysis, 100004 

VENTILATION SYSTEMS/SAFETY ENGINEERING 
Precalculation of the Effect of Fires on Mine Ventilation. 5 1006 

VESSELS 
See CONTAINERS 

VESSELS~PRESS~&E) 
See PRESSURE VESSELS 

VINYL MONOMERS/CARCINOGENESIS 
Carcinogenic Intermediates of Vinyl Chloride and Analogs, 34632 

VINYL MONOMERWHEALTH HAZARDS 
Preventive Surveillance of Environmental Chemicals for Toxic 

Potentinl, 34150 
VINYL MONOMERS/%IETABOLISM 

Carcinogenic Intermediates of Vinyl Chloride and Analogs, 34632 
VINYL MONOMERS/TOXICITY 

Effects of Chronic Exposure to Airborne Environmental Agents. 
141 1 1 - -.. 

VIRUSES 
See olso BACTERIOPHAGES 

ONCOGENIC VIRUSES 
VACCINIA VIR US 

VIRUSES/ADSORBENTS 
Development of Field Virus Concentration Technology, 70532 

VIRUSES/BIOASSAY 
Detection of Unculturable Enteric Viruses, 72007 
Reoviruses in Water Pollution Testing, 72033 

VIRUSES/DETECTION 
Methods for Concentrating Enteric Viruses. 72008 

VIRUSES/GENETIC CONTROL 
Study of the Release of RNA Tumor Viruses and Its Genetic 

Control, 35033 
VIRUSES/INFECTIVITY - - ~ -  

study 3 Mutagenesis b y  Chemical Carcinugens, 34660 
VIRUSES/MEASURING METHODS 

Development of Methods for the Detection and Inactivation of 
Viruses in Various Waters. 70530 

Methodology for Concentration, Recovery and Identification of 
Viruses. 70531 

VIRUSES/PLAOUE FORMATION 
 on-~onlirki6 Virus Plaques from Samples. 72004 

VIRUSES/PURIFICATION 
Reoviruses in Water Pollut~on Testlng. 72033 

VIRUSES/REMOVAL 
Avolication of Adsorvtion Theory ~ o \ v a r d s  Virus . . 

Decontamination. 7153 1 
Virus--Soil Interactions. 72028 

VIRUSES/SENSITIVITY 
~ntranasal ~omeostasis Viruses and Pollutant Gases, 34810 

VIRUSES/SEPARATION PROCESSES 
Reoviruses in Water Pollution Testing. 72033 

VIRUSES/SURVIVAL CURVES 
Survival of Naturally Occurring Viruses in Environmental 

Samples. 72006 
VIRUSES/WATER POLLUTION MONITORS 

Development of Methods for the Detection and Inactivation of 
Viruses in Various Waters. 70530 

VISIBILITY/AEROSOLS 
Regional Visibility: The Colorado Plateau. 74519 

VISIBILITY/CONTROL 
Methods Development for Assessing Air Pollutioil Control 

Benefits, 79001 
VISIBILITY/FORECASTING 

Reduced Visibility Regions and Associated Large-Scale Weather 
Systems. 72527 

VISIBILITY/MONITORING. 
Regio~~al Visibility: The Colorado Plateau. 74512 

VISIB1.E RADIATION/BIOI.OGICAI. EFFECTS 
Damaging Effects of Visible Light. 106118 
Damaging Effects of Visible Light. 106690 
Fine Structure of Cells. 1061 13 
Photoselisitivity: Environme~~tal and Other Factors. 31623 
Studies of Membrhies from Hunlilti Cells. 106098 

VISIBLE RADIATION/BIOLOGICA~ RADIATION 
EFFECTS # ., , 
Molecular Genetics and Envirotin1et1tal Mutagens: 106097 
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VISIBLE RADIATION/MEASURING INSTRUMENTS 
Calibration and Measurement Technique Development for uv- 

Radiometry, 79010 
VITAMIN D/METABOLISM 

Dynamics of Bone Mineralization. 106062 
VOLATILITY/MATHEMATICAL MODELS 

Study of the Mechanism and Rates of Volatization of  
Contaminants from Water Bodies, 75040 

VOLCANISM/MONITORING 
Geohazards (Seismic): Cook Inlet, 54018 

VOLTAIC CEI.1.S 
See ELECTRIC BATTERIES 

WASTE BURIAL 
See UA'DERGROUND DISPOSAL 

WASTE DISPOSAL 
See also GROUAID DISPOSAL 

GROUAGI RELEASE 
RADIOACTIVE WASTE DISPOSAL 
SAi\rITAR Y LANDFILLS 
UA7DERGROUND DISPOSAL 

Role of Microorganisms in Waste Disposal, 136 
WASTE DISPOSAL/ECONOMICS 

Organization of a Resource Recovery Experimentation Station, 
130028 

WASTE DISPOSAL/ENERGY D E M A N D  
E Ion, Organization of a Resource Recovery Experimentation St t' 

130028 
WASTE DISPOSAL/ENVIRONMENTAL EFFECTS 

Organization of a Resource Recovery Experimentation Station, . . 
i m 2 8  

WASTE DISPOSAL/EVALUATION 
Technical. Environmental and Economic CO-Disposal System 

Research Evaluatio~~.  71521 
WASTE DISPOSAL/POLLUTION REGULATIONS 

Surveillance Program and Integrated Issue Analysis, 104058 
WASTE HEAT/BIOLOCICAL EFFECTS 

Effects of Thermal Addition on Marine Fouling Community 
Dynamics. 77006 

WASTE HEAT/BIOLOGICAL STRESS 
Advanced Waste Heat Control: Development of Techniques to 

Determine Fishery Population Impacts Associated with Power 
Plant Raw Water Usage, 150071 

WASTE HEAT/ENVIRONMENTAL EFFECTS 
Study of the Atmospheric Effects That Might Be Caused by 

Waste Heat Rejection from Large Electrical Power Generating 
Facilities. 106633 

WASTE HEAT UTILIZATION 
lmoroved Greenhouse Production Svstems. 9 ' 

WAS'TE HEAT UTILIZA,TION/DEMONSTRATION 
PROGRAMS 
Beneficial Uses of Waste Heat: General, 150010 

WASTE H E A T  UTILIZATION/FEASIBILITY STUDIES 
Power Plant Reject Heat Utilization, 114022 
Utilization of Waste Heat in Aquaculture, 130036 
Waste Heat Utilization: Greenhouse Environmental Control, 

150049 
Waste Heat Utilization: Biological Recycling of Nutrients from 

Livestock Wastes. 150050 
Waste Heat Utilization: Croo Drvine. 150051 . 

Waste Heat Utilization: ~ n d r o n k e i a l  Control for Livestock 
Facilities, 150052 

Waste Heat Utilization: Soil Heating to Extend Crop Growing - 
Season. 150053 

WASTE H E A T  UTILIZATION/RESEARCH PROGRAMS 
Beneficial Uses of Waste Heat: General. 150010 

WASTE H E A T  UTILIZATION/TECHNOLOGY ~- .- 
ASSESSMENT 
Beneficial Uses of Waste Heat: Industrial and Residential Uses. 

150033 
WASTE MANAGEMENT 

See, ~ I S O  R.A D10,4CTI VE W.4STE .M14:\rAGE~ME!VT 
WASTE DISPOSA L 
WASTE PROCESSING 

WASTE MANAGEMENT/ENVIRONMENTAL IMPACTS 
Determine Pollutant Behavior and Ecosystem Response 

Associated with Marine Waste Disposal Practices and Coastal 
Zone Use. 76010 

WASTE MANAGEMENT/MANUALS 
Hazardous Waste Sampling. Analysis and Compatibility Study. 

71517 

WASTE MANAGEMENT/MATHEMATICAL MODELS 
Modeling for 208 Area-Wide Waste Management Planning in 

Non-Designated Areas. 75004 
WASTE MANAGEMENT/POLLUTION REGULATIONS 

Assessment of Inorganic Solid Wastes. 71007 
WASTE MANAGEMENT/RESEARCH PROGRAMS 

Repository Services for Priority Pollutants, Toxic Pollutants, and 
Chromatography Supplies, 70519 

WASTE MANAGEMENT/TECHNOLOGY ASSESSMENT 
Critical Review and Evaluation of Research on the Impact of 

Energy-Related Wastes on the Aquatic Environment, 76539 
WASTE OILS/RECYCLING 

Waste Oil Recycling, 110010 
WASTE OILS/REFINING 

Waste Oil Recycling, 110010 
WASTE OILS/WASTE DISPOSAL 

Waste Oil Disposal, 1 1  1000 
WASTE OILS/WASTE PROCESSING 

Waste Oil Disposal, 1 1  1000 
WASTE PROCESSING 

Sae also .4EROBIC DIGESTION 
ANAEROBIC DIGESTION 
COMPOS TING 
MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 

WASTE PROCESSING/ECONOMICS 
Organization of a Resource Recovery Experimentation Station. 

130028 
WASTE PROCESSING/ENERGY D E M A N D  

Organization of a Resource Recovery Experimentation Station. 
130028 

WASTE PROCESSING/ENVIRONMENTAL EFFECTS 
Organization of a Resource Recovery Experimentation Station. 

130028 
WASTE PROCESSING/LIQUID WASTES 

Waste Liquid Disposal, 1 1 1001 
WASTE PROCESSING/MANUALS 

Utilizing Approaches for Coal Conversion and Mine Waste 
Waters for Fish and Wildlife Habitat Enhancement and 
Development, 52004 

WASTE PROCESSING/PILOT PLANTS 
Waste Liquid Disposal, 11 1001 

WASTE PROCESSING PLANTS/AIR QUALITY 
Microbiological Air Quality: Ames Southwestern Disposal. 

106555 
WASTE PROCESSING PLANTS/OPTIMIZATION 

Refuse-Derived Fuel as a Supplemental Fuel in Cement Kilns. 
71514 

WASTE PXOCESSING PLA NTS/PLANNING 
Residual Waste Treatment Facility, 75508 

WASTE PROCESSING PLANTS/WASTE WATER 
Water Quality Considerations in the Slurry Pipelining of Coal. 

56005 
WASTE PRODUCT UTILIZATION 

See also W.4STE HEAT UTILIZA TIOAT 
Environmental Effects of Solid Wastes as Supplemental Fuel. 

106508 
Field Test Evaluation of Shredders for Waste-to-Energy Systems. 

7 1542 
Heavy Metal Bioavailahility in Sludge-Amended Soils. 71 527 

WASTE PRODUCT UTILIZATION/BIOLOGICAL EFFECTS 
~ e n e f i c i i l  u s e  of sludge as a Fertilizer and Soil Conditioner on 

Agricultural Land. 71524 
WASTE PRODUCT UTILIZATION/DEMONSTRATlON 

PROGRAMS 
Demonstration Program to Sho\\f Ohio Landowners and 

Municipalities Acceptable Systems for Applying Sludge on 
Land. 72027 

Demonstration of Polypropylene Waste to Fuel Oil Con\,ersio~i 
Technology. 110008 

WASTE PRODUCT UTILIZATION/EVALUATION 
Bitumit~ous Concrete Pavement Recycling: Placement and 

Evaluation of Experimental Pavements. 63034 
WASTE PRODUCT UTILIZATION/FEASIBILITY STUDIES 

Data Bank for Recycled Bituminous Concrete Pu\,enient. 62035 
Highway Binder Materials from Cellulosic and Rel;~ted W;tstt.s. 

63038 
Off-Gas Utiliz;~tioll/Co~itr(>l for 111 Situ Oil Shale Retcwt. I I3IX)1 
Recycled Ruhber in Roads. 63032 
Test for Efficiency of Mixing Recycled Asph;~lt P;~\.cnlcnt\. hiO.!cj 

WASTE SOI.UTIOSS 
Scc LIQUID W:ISTES 

WASTE WATER/BIODECRADr\TIOS 
Assessment of E~~vironmcnt;~I Control Tcc~l~t~ology for C~I ; I I  

Cotl\,ersioli Wastc\v;~tcr S!.xtcni\. 100063 
WASTE WATER/BIOL.OGIC.41. EFFECTS 

Nc>n-N~~clc;~r t'(>Ilt~t;~~itx: E \pr~ . \x i t>~~ of GL.IICI~L. lnftir1i1;1tion. 
106101 
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Program Management of Health Effects Regarding Wastewater, 
72026 

Symposium on Wastewater Aerosols, 72029 
WASTE W A T E R K H E M I C A L  ANALYSIS 

Evaluation of Proposed Test Procedures for Organic Pollutants in 
Wastewater. 705 12 

~ . ~ ,  .. .- 

~ r a c e - ~ l e m e n t s  Characterization and Removal/Recovery from 
Coal and Coal Waste, 73015 

WASTE WATER/CHEMICAL COMPOSITION 
Characterization of Effluents from Coal-Fired Utility Boiler for 

EPA: Characterization of Coal Pile Drainaee Task. 1501 1 I - 
Trace Elements in Oil Shale, 106551 

WASTE WATER/CHLORINATION 
Chlorine Minimization/Optimization Project, 150057 
Identification of Non-Volatile Organic Compounds Formed 

During Water Chlorination, 75039 
WASTE WATER/COLLOIDS 

Application of Adsorption Theory Towards Virus 
Decontamination, 7153 1 

WASTE WATER/DEMULSIFICATION 
Techniques for Handling Emulsions and Solvent Concentrations 

in Pribrity Pollutant Analyses. 7051 1 
W A S T E  WATER/DIFFUSION 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Effects of Coal-Ash Leachate on Ground Water Quality 
Task. 150107 

WASTE WATER/DISINFECTANTS 
Research on Ozone Contacting Devices, 71530 

WASTE WATER/ENVIRONMENTAL IMPACTS 
Assessment and Control of Wastewater Contaminants Originating 

from the Production of Synthetic Fuels from Coal, 73005 
WASTE WATER/FILTRATION 

Optimizing Water Treatment Operations for Savings in Water and 
Energy Consumption, 56032 

WASTE WATER/GROUND DISPOSAL 
Appraisal of Health Aspects of Land Application of Wastewater, 

72030 
Fate of Organic Pollutants in a Wastewater Land Treatment 

System Using Lagoon Impoundment and Spray Irrigation, 
7203 1 

Program Management of Health Effects Regarding Wastewater, 
72026 

WASTEWATERIHEALTH HAZARDS 
Appraisal of Health Aspects of Land Application of Wastewater, 

77n7n . --<" 

WASTE WATER/INVENTORIES 
Multimedia Emission Inventory: Wood Treating Industry, 71036 

WASTE WATER/LABELLING 
Tritium Labelling of Dissolved Organics in Oil Shale Retort 

Water. 113015 
WASTE WATER/LEACHING 

Evaluation of Lixiviation of Mine Wastes, 51056 
WASTE WATER/MATHEMATICAL MODELS 

Model Prediction for Chlorinated Effluents, 150088 
WASTE WATER/MEETINGS 

Symposium on Wastewater Aerosols. 72029 
WASTE WATER/MONITORING 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Design of Monitoring Program for Ash Pond Effluents 
Task. 150109 

Development of a Coal Surface Mine Monitoring Capability 
Utilizing Landsat Satellite Technology, 57008 

Development of Oil in Water Monitor, 70506 
Development of Analytical Test Procedures for Organic 

Pollutants on Wastewaters. 705 13 
WASTE WATER/POLLUTION CONTROL 

Assessment of Methods for Priority Pollutant Removal. 150068 
WASTE WATER/PURIFICATION 

Oil Assessment of Envirotlmental Control Technology Aspects of 
EOR Wastewater Cleanup, 100080 

Program Management of Technical Support for Renovated Water 
P:ogram. 72600 

WASTE WATER/OUANTITATIVE CHEMICAL ANALYSIS 
Development and kpplication of  S E D  System Employing 

Microcomputer Control for HPLC of Phenols in Water. 56033 
N D  Thiocyanates in Wastewater. 70507 

WASTE WATER/RECYCLING 
Application of Industrial Wastewater and Residue Recycle/Reuse. 

71077 . . 
Evaluation ofTrestment Technologies for Water Reuse i n  Coal 

Coking and Gasification. 56068 
Guidelines for Implenienting a Program for the Reuse of 

Municipal Waslewarer Effluents. 71532 
Treatment of Oil Field Wastewaters for Reuse: an Evaluatio~i of 

Membrane Process. 5607 1 
Treatment of Pelrochemical Wastewater for Reuse. 75501 
Treatment of  Oil Refinery Wastewaters for Reuse Using ;I Sand 

Filter-Activated Carhon System. 75507 

WASTE WATER/SAMPLING 
Assemble and Test Automatic Wastewater Sample Gathering 

Subsvstems. 70534 
~ c a s u ; c m c n t ~  of Volatilc Chcmical Emissions from Waste Water 

Basins. 7 1002 , 

New  roaches to the Preservation of Contaminants in Water 
Samples, 705 18 

WASTE WATER/SOLVENT EXTRACTION 
Solvent Extraction for Treatment and Recovery of Chemicals, 

etc., 75502 
WASTE WATER/TOXICITY 

Effects of Aqueous Effluents from In Situ Fossil Fuel Processing 
Technologies on Aquatic Systems, 113000 

Environmental Transport and Effects of Coal Conversion, 106300 
In Situ Oil Shale: Ecology, 106238 
Occupational Safety and Toxicological Evaluation of Effluents 

Derived from In Situ Fossil Fuel Processing, 113006 
Toxicity Reduction by Various Pilot-Scale Municipal and 

Industrial Waste Treatment Systems, 76517 
WASTE WATER/WASTE DISPOSAL 

Assessment of Environmental Control for Wastewater in In-Situ 
Oil Shale Retorting, 100068 

WASTE WATER/WASTE PROCESSING 
Anaerobic-Activated Carbon Filters for the Removal of 

Refractory and Toxic Organic Compounds in Water Waste, 
560 10 

Antimony Removal Technology, 71067 
Assessment and Control of Wastewater Contaminants Originating 

from the Production of Synthetic Fuels from Coal, 73005 
Assessment of Environmental Control for Wastewater in In-Situ 

Oil Shale Retorting, 100068 
Characterization and Treatment of Aqueous Wastes from 

Petroleum Refinery Fluid Catalytic, 75516 
Development of an Activated Carbon Process for the Removal of 

Cadmium(I1) from Industrial Wastewaters, 71025 
Feasibility Analysis and Testing of Chemical Recovery from Coal 

Conversion Plant Waste Streams, 100094 
Spent Shale as a Control Technology for Oil Shale Retort Water, 

innnss 
Utilizing Approaches for Coal Conversion and Mine Waste 

Waters for Fish and Wildlife Habitat Enhancement and 
Development, 52004 

Water Reuse by a Unique Low-Pressure Membrane Separation 
Process to Remove Heavy Metals from Metal Processing 
Wastewaters, 56020 

WASTE WATER/WASTE PRODUCT UTILIZATION 
Water Quality Considerations in the Slurry Pipelining of Coal, 

56005 
w~si-EWATERIWATER CHEMISTRY 

Chemistry of Renovated Wastewater, 72037 
WASTE WATER/WATER POLLUTION ABATEMENT 

Anaerobic-Activated Carbon Filters for the Removal of 
Refractory and Toxic Organic Compounds in Water Waste, 
56010 

WASTE WATER/WATER POLLUTION CONTROL 
Water Handling Procedures for Reducing Acid Formation in 

Underground Coal Mines, 51065 
WASTE W A T E R N A T E R  QUALITY 

Characterization of Effluents from Coal-Fired Utility Boilers for 
EPA: Effects of pH Adjustment and Suspended Solids Removal 
on Trace Metals in Power Plant Ash Pond. 1501 10 

WASTE WATER/WATER T R E A T M E N T  
Costs for Treatment of Ash Pond Water for Reuse, 150067 
Evaluation of Treatment Technologies for Water Reuse in Coal 

Coking and Gasification. 56068 
In Vitro Assessment of Mutagenic/Carcinogenic Potential of 

Mixtures of Organic Substances in Renovated Wastetvater. 
72049 

~ o l e b f  Spent Shale in Oil Shale Processing and the Management 
of Etivironmental Residues. 113032 

Spent Shale as a Control Technology for Oil Shale Retort Water. 
100045 

Study of Aerobic Oxidation and Allied Treatments for Upgrading 
In Site Retort Waters. 11301 1 

Treatment of Coal Liquefaction Process Wastewater. 100082 
Water Quality Considerations in the Slurry Pipelining of Coal. 

56005 
- - - - - -- - - - - - - - - - . - 
Scc REFUSE-FUELED BOILERS 

WASTE-FUELED POWER PLANTS 
See, REFUSE-FUELED POWER PL.4:VTS 

WATER 
See* NISO DRII1iKI.\!G W.4 TER 

FRESH W.4 TER 
GROU!YD W.4 TER 
SE.4 W,4 TER 
SURE4CE W.4 TERS 

W A T E R K H E M I C A L  ANALYSIS 
Analyticill Support for Arni~co Tre;~t;~bility Study. 71034 
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Chemical Studies Directed Towards Ecological Damage 
Assessment of Petroleum Discharges into the Marine 
Environment. 77000 

Development of  a Field Electrode Method for the Determination 
of Total Sulfide in Water and Wastewater, 70551 

Establish GC/FTIR Techniques for A b  lnitio Identification of 
Organic Pollutants, 75013 

In Situ Coal Gasification: Water/Air. 106248 
Method Validation Studies for Priority Pollutants, 70526 
Organic Compounds in Water. a GC/MS Stnrly. 75020 
Radiochemical Development Studies, 106663 

WATER/CONSUMPTION R A T E S  
Water Use Information System, 114020 

WATER/CONTAMINATION 
Eovironmental and Radiological Safety Studies, 114001 
bfarshall Island Radioecology. 106391 

WATER/DESALINATION 
Design, Fabrication, and Field Test of a Solar Powered. 

Electrodialysis System for Desalting Remote Brackish Water 
Sources (Phase I). 56067 

Design, Fabrication, and Field Test of a Solar Powered, 
Electrodialysis System for Desalting Remote Brackish Water 
Sources (Phase I]), 56074 

Light-Driven Water Desalination Through Artificial Membranes 
Containing Bacteriorhodopsin. 56059 

Sidestream Treatment of High Silica Cooling Water and Reverse 
Osmosis Desalination for Reuse in Geothermal Power 
Generation. 56072 

WATER/ELECTRODIALYSIS  
Design, Fabrication, and Field Test of a Solar Powered, 

Electrodialysis System for Desalting Remote Brackish Water 
Sources (Phase 1). 56067 

D e s ~ g n ,  Fabrication, and Field Test of a Solar Powered, 
Electrodialysis System for Desalting Remote Brackish Water 
Sources (Phase 11). 56074 

W A T E R / F I L T E R S  
Development of Field Virus Concentration Technology, 70532 

W A T E R G A S  CHROMATOGRAPHY 
Foam Study River Survey. 71028 

W A T E R / H E A T  T R A N S F E R  
Renewal of Water Temperature Studies at the US E P A  

Monticello Field Station. 76528 
W A T E R A N F R A R E D  SPECTRA 

Crossed Molecular Beams, 119034 
WATER/MASS SPECTROSCOPY 

Foam Study River Survey. 71028 
WATER/MONITORING 

Methods Development for Water Monitoring Systems. 74532 
WATER/QUALITATIVE CHEMICAL ANALYSIS 

A b  lnitio Identification of Organic Compounds in Water, 75015 
Develop Master Analytical Scheme for Trace Organics in Water. 

75014 
Develop Master Analytical Scheme for Trace Organics in Water, 

75016 
~ o & l . ~ e c h n i ~ u e s  for Concentration and Separation of Toxic 

Substances from Estuarine Waters. 77502 
Separation of Polar Compounds by Liquid Chromatography, 

75012 
Validation of Methods for Identification of Health-Related 

Organics in T a p  Water, 72046 
WATER/QUANTITATIVE C H E M I C A L  ANALYSIS 

A b  lnitio ldentification of Organic Compounds in Water. 75015 
Determination of Hydrogen Cyanide. 76523 
Develop Master Analytical Scheme for Trace Organics in Water. 

75014 
Develop Master Analytical Scheme for Trace Organics in Water. 

75016 
~ e & l o p n e n t  of Chemical Ionization Mass Spectrometry for the 

Analysis of Aromatic Hydrocarbons. Phenols, and Amines in 
Water. 75019 

Separation of Polar Compounds by Liquid Chromatography. 
75012 

Validation of Methods for Identification of Health-Related 
Organics in Tap  Water. 72046 

WATER/RADIATION MONITORING 
Confirmatory Survey of US Nuclear Facilities at Oak Ridge. 

160137 
WATER/RADIOCHEMICAL ANALYSIS 

H L W  Burial: West Valley. 160063 
Testing and Validation of Measuremc.nt Methods. 74523 

WATER/RADIONUCLIDE MIGRATION 
Marshall Island Radioecology. 106391 
Mathematical Siniulation of Sediment and contaminant Transport 

in Surface Waters. 160164 
Plutonium Behavior In the Miami River Watershed. 106346 

W A T E R A A M P L E R S  
Assemble and Test Automatic Wastewater Sample gather in^ - 

Subsystems. 70534 

WATER/SAMPLING 
Evaluation of the Dionex Ion-Exchange Chromatograph for 

Natural Water Sample Analysis. 70503 
New Approaches to the Preservation of contaminants in Water 

Samples. 705 18 
WATER/SORPTIVE PROPERTIES 

Sorption Processes in Soils and Water. 75029 
WATER/TURBIDITY 

Develop and Test a Turbidity Sensor. 74535 
WATER/X-RAY F L U O R E S C E N C E  ANALYSIS 

Use of Energy Dispersive X-Ray to Monitor Heavy Metals in 
Water. 70533 

WATER CHEMISTRY 
Develop Analytical Methodologies Useful for Environmental and 

Energy Research Problems, 76003 
WATER CURRENTWDATA ANALYSIS 

Shelf Circulation: Kodiak, 54063 
W A T E R  C U R R E N T W R E M O T E  SENSING 

Use of Remote Sensing to Determine the Horizontal Distribution 
of Chlorophyll and Surface Currents in Las Vegas Bay, Lake 
Mead 74544 . . - - - - , . . - . . 

WATER DISTRIBUTION 
See WA TER SUPPL Y 

WATER HEATERWPERFORMANCE 
EPRI-AEIC Electric Water Heating Study, 150037 

W A T E R  HEATERS/POWER D E M A N D  
EPRI-AEIC Electric Water Heating Study. 150037 

WATER HYACINTHS/ANAEROBIC DIGESTION 
Efficient Production of Methane from Water Hyacinth Juices 

Using Anaerobic Digestion Filters, 755 17 
WATER POLLUTION 

Analytical Support for Amaco Treatability Study, 71034 
Method Validation Studies for Priority Pollutants, 70526 

W A T E R  POLLUTION/BIODEGRADATION 
Analysis of Mathematical Models of Pollutant Transport and 

Dissipation, 75047 
Prediction of Microbial Transformations of Toxic Substances in 

Natural Waters and Sediments, 75035 
W A T E R  POLLUTION/BIOLOGICAL E F F E C T S  

Assess the Contribution of Nutrients and Other Pollutants from 
Nonpoint Sources and Their Effects on Aquatic Ecosystems. 
76019 

Assessment of Energy-Related Toxicant Stress in an Engineered 
Ecosystem, 76547 

Develop and Apply Laboratory and Field Methods for 
Quantitative Assessment of the Effects of Pollution on Marine 
dommunities, 7601 1 

Dynamics of the Recovery of Damaged Tundra Vegetation. 
106583 

Fish E ~ ~ S  and Larval Fish. 106001 
Improved Methods for Determining Effects of Pollutants on 

Aquatic Life, 70544 
In Situ and Laboratory Studies with Deep-Sea Amphipods and 

Microbial Interactions, 130010 
Investigation of Benthic and Fish Communities of Stotts and 

Eagle Creeks as Related to MIP. 76018 
Toxicity Testing: Inter-Laboratory Testing with Marine Animals. 

77547 
Toxicity Testing: Inter-Laboratory Comparison with Marine 

~ n i m a l s .  77549 
W A T E R  POLLUTION/BIOLOGICAL INDICATORS 

Aquatic Species as Indicators of Carcinogens: Epizootiological 
Study of Tumors and Carcinogens in the Gulf of Mexico. 77555 

Biogenic Structure of Chesapeake Bay Sediments. 77551 
Coastal Environmental Assessment Station. 77009 
Fatty Acid Ecology of Plankton Communities. 106684 
Indicator-Organism Persistence in Acid Mine Water 

Environments. 56054 
W A T E R  POLLUTION/BIOLOGICAL M O D E L S  

Development and Characterization of Laboratory Model 
Ecosystems for Evaluating Toxic Substi~nces. Fate and Effect. 
75025 

WATER-POLLUTION/CHEMICAL COMPOSITION 
Characterization and Treatment of Priority Pollutilllts from Coal 

Pile Drainage. 150043 
W A T E R  POLLUTION/CLEANING 

Interactions of Chemical Pollutants and Microorganisms in the 
New Jersey Coastill Environnient. 61 

W A T E R  POLLUTION/DATA ACQUISITION 
Reference Data for En\,ironnient and Health. l I006 

W A T E R  POLL.UTION/ENVIRONMENTAL E F F E C T S  
Chemical Studies Directed Totvards Ecologicill Damage 

Assessment of Petrolruni Discharges into the Milrille 
Environnient. 77000 

Dynamics of the Rrcclvcrp of Daniilged Tundra Vegetation. 
106583 

Effects of E~i\~irotirnental Stresses 011 the Species Composition of 
Phytoplankton Populaticlns. 106510 
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Evaluate Petroleum Effluent Discharges for Impacts on the West 
Coast and/or Estuarine Ecosystems. 76020 

W A T E R  POLLUTION/ENVIRONMENTAL IMPACTS 
Impact of Energy Development in Yampa. 76029 

W A T E R  POLLUTION/ENVIRONMENTAL T R A N S P O R T  
Analysis of Mathematical Models of Pollutant Transport and 

Dissipation. 75047 
Determine Response of Aquatic Ecosystems to Physical Factors 

Influencing Pollutant Transport .ind Retention. 76009 
Development of  Methodology to Estimate Human Exposure in 

Toxic Substances by Drinking 'Water. 75026 
Mathematical Models of Fates of Pollutants in Estuaries. 77501 
Symposium and Modeling of Pollutitnt Tratlsport in Receiving 

Waters. 75006 
Trace Element Cycling Processes. 106352 

W A T E R  POLLUTION/HEALTH H A Z A R D S  
Detection of Mutagenic/Carcinogetiic Alteration in Fish and its 

Application to  Human Health. 76545 
W A T E R  POLLUTION/INDICATORS 

Development and Evaluation of Methods for Microbiological 
Pollution Indicators and Pathogens in Water. 70553 

Organic Indicators of Ground\vater Pollution. 75515 
W A T E R  POLLUTION/MATHEMATICAL MODE1 .S 

Symposium and Modeling of Pollutant Transport in Receiving 
Waters. 75006 

W A T E R  POLLUTION/MEETINGS 
Third Symposium on Aqua t~c  Pollutants. 75042 

W A T E R  POLLUTION/MONITORING 
Critical Revie\\ of Retrospective Monitoring Methods. 74580 
Determine the Impacts of Long Range Transport of Air Pollution 

in the Boundary Waters Canoe Area. 76542 
Develop and Distribute Performance Evaluation Samples in 

Support of FWPCA Amendments. Safe Drinking Water. and 
Tosic  Substance Control Acts. 70524 

Effecti\,eness and Cost of Activated Carbon Adsorption of Toxic 
Compounds from Petroleunl Refinery Waste Waters. 75505 

Energy Related Pollutant Measurement and Instrumentation 
De\,eloprnent. 1 I01 1 

Energy Related Pollutant and Effects Monitoring and Associated 
Methods and Techniques De\relopment. 11012 

Fate of Tosics and Organics Con~pounds in Land Treatment. 
75513 

Improved Methods for Determining Effects of Pollutants on 
Aquatic Life. 70544 

Investigation of a Technique to Identify Sources of Nitrate in 
Ground Water. 75514 

Isolation and Identification of Water-Borne Pollutants Associated 
with the Po\rfer Industry (Stram-Electric Power Generation). 
1 5002 3 

Lake Tahoe Technical Support. 74549 
Method Validation Studies fo Priority Pollutants. 70527 
National Marine Pollution Monitoring Program. 77001 
National Marine Pollution Monitoring Program (Mussel Watch). 

77015 
Petroleum Hydrocarbon Analysis of Marine Systems. 77016 
Plant Growth Monitoring for Effluent Testing. 76519 
Survey of Environmental Instrumentation. 106377 

W A T E R  POLLUTION/ORGANIC COMPOUNDS 
Effects of Selected Organic Contaminatits it1 Drinking Water on 

the Functions of the Reproductive. Nervous and Immune 
Systems. 72050 

W A T E R  POLLUTION/PHOTOCHEMISTRY 
Chemical Processes. 75034 

W A T E R  POLLUTION/POLLUTION SOURCES 
Investigatioti into Hazardous Phenolic Compounds from 

Petroleum Source and Urban Runoff. 56028 
River Basin Validation of the Midwest Research ltistitute 

Nonpoint Calculator and Tetra Tech's Notidesignated 208 
Screening Methodologies. 75009 

W A T E R  POLLUTION/PURIFICATION 
Production and Selectioti of Duck\veed (Lemnaceae) Straitis for 

the Removal of Inorganic and Organic Materials From Water 
Polluted Areas. 1 19069 

W A T E R  POLLUTION/QUANTITATIVE C H E M I C A L  
ANALYSIS 
1nvestig;tte Feasibility of LC/MS for Idetitificittion of Non- 

Volatile Pollutants. 75038 
W A T E R  POLLUTION/RADIATION MONITORING 

Sur\,ey nf Ett\,ironmetit;tl Instru~iientat io~~.  106377 
W A T E R  POLLUTION/RESEARCH PROGRAMS 

Waste\\,ater Research Program and Project M;~tiiigeme~it. 7 15 19 
W A T E R  POLLUTION/SAMPLERS 

Estrsction/Separation Techniques ntid S;~rnpler Evaluation. 7501 1 
W A T E R  POLLUTION/SAMPLING 

Lake Tnhoe Tech~iicnl Support. 71519 
Methodology for Concentration. Rcco\,cry and Idetitificatioti of 

Viruses. 7053 1 
W A T E R  POLLUTION/SPATIAL. DISTRIBUTION 

Chemistry of Oceatls Snlutionh. 106460 

W A T E R  POLLUTION/TOXICITY 
Development of a Benthic Bioassay System Employing Natural 

Assemblages, 77008 
W A T E R  POLLUTION/VOLATILITY 

Study of the Mechanism and Rates of Volatization of 
Contaminants from Water Bodies, 75040 

WATER POLLUTION ABATEMENT 
National Environmental Research Park. 106649 

WATER POLLUTION CONTROL 
Assessment and Control of Water Contamination: Oil Shale 

Extraction and Processing, 100097 
Treatment of Petrochemical Wastewater for Reuse. 75501 

W A T E R  POLLUTION CONTROL/BIOLOGICAL M O D E L S  
Assess the Contribution of Nutrients and Other Pollutants from 

Nonpoint Sources and Their Effects on Aquatic Ecosystems. 
760 19 

W A T E R  POLLUTION CONTROL/DEMONSTRATION 
P R O G R A M S  
Solvent Extraction for Treatment and Recovery of Chemicals. 

etc.. 75502 
W A T E R  POLLUTION CONTROL/DIFFUSION BARRIERS 

Effectivcncss of Vegetation Buffer Stt'ipb for Controlling 
Sediment and Other Waste Pollutants from Disturbed 
Watersheds. 75032 

W A T E R  POLLUTION CONTROL/ECONOMIC I M P A C T  
Methods Development for Assessing Economic Benefits of Water 

Pollution Control. 79000 
W A T E R  POLLUTION CONTROL/ECONOMICS 

Powdered Carbon-Activated Sludge: Filtration Processes for 
Petroleum Refinery Wastewater. 75504 

W A T E R  POLLUTION CONTROL/FEASIBILITY S T U D I E S  
Improved Water Management of Coal Conversion Processes. 

100077 
Policy Studies 2227. 104052 

W A T E R  POLI-UTION CONTROL/FILTRATION 
Treatment of Oil Refinery Wastewaters for Reuse Using a Sand 

Filter-Activated Carbon System. 75507 
W A T E R  POLLUTION CONTROL/INFORMATION 

SYSTEMS - - - - - . - - 
Capsule Reports on Demonstration of Sulfide Precipitation and 

Centralized Treatment. 71023 
W A T E R  POLLUTION CONTROL/MANUALS 

Water Resources Protection Technology: A Handbook of 
Measures to Protect the Water Resources in Small Mining - 
Operations. 5701 1 

W A T E R  POLLUTION CONTROL/POLLUTION 
REGULATIONS 
Policy Studies: Radiation. 104004 

W A T E R  POLLUTION CONTROL/TECHNOLOGY 
ASSESSMENT 
Assessment of Environmetital Control Industry: Waste Treatment 

Technology. 100086 
Environmental Cotitrol Technology Requirements in Solid Waste 

Processing. 100076 
W A T E R  POLLUTION CONTROL/WASTE PROCESSING 

Laboratory Studies of Priority Pollutat~t Treatability. 71035 
WATER POLLUTION RlONITORS 

Development of Criteria for Evaluation of Microbiological Media 
and Membrane Filters. 70521 

Evaluation of Proposed Test Procedures for Organic Pollutants in 
Wastewater. 70512 

W A T E R  POLLUTION MONITORS/DESIGN 
Developmetit of Oil it1 Water Monitor. 70506 
Development of Deployable Multiparitrneter Water Monitoring 

Se~isor/Sampler System. 74541 
Development of Eti\,ironmetital Monitors. 106430 
Methods De\leloprnetit for Water Monitoring Systems. 74532 
Synchrotious Fluorescetice/Matris Isolation Method for Trace 

Organic Atialysis. 106232 
W A T E R  POLLUTION MONITORS/FABRICATION 

Development of Oil in Witter Monitor. 70506 
WATER I'O1.LUTION MONITORS/FIELD T E S T S  

Melhods Developmetit for Water Monitoritig Systems. 74232 
WATER POLLUTION MONITORS/L.ASERS 

Develop Laser Fluorosetisors for Monitorittg Surfitce Waters 
(0rg;lliic Ci~rhnti). 7 3 4 6  

W A T E R  1'OI.L.UTION MONITORS/PERFORMANCE 
T E S T I N G  
A~ialytic;ll I~istrument De\,clopmcnt for Organic E~i\.iro~ime~it;tI 

C o ~ ~ t ; ~ ~ i i i ~ i a ~ t t s .  106351 
W A T E R  POL.L.UTION MONITORS/REL.IABILITY 

T e s ~  iittcl E\,alu;~le Deployahlc Mntiitoritig Pi~cki~gcs. 74536 
W A T E R  1'OL.L.UTION MONITORS/TESTING 

Dc\*clopnic~it of Oil in Wi~te r  M o ~ ~ i t o r .  70506 
Dc\.clop~iic~it of Dcploy;~hlc Multiparamctcr Wi~te r  Monitoring 

Sc~~sc>r/S;~ntplcr System. 74541 
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WATER POLLUTION MONITORS/X-RAY FLUORESCENCE 
ANALYZERS 
Evaluate and Modify Viking Lander X-Rav Fluorescence - - .  

Analyzer, 74540 
WATER QUALITY 

Use of Energy Dispersive X-Ray to Monitor Heavy Metals in 
Water, 70533 

WATER QUALITY/AERIAL MONITORING 
Trophic Classifications of Lake Mead Utilizing Contact and 

Landsat Data. 74550 
Use of Remote Sensing to Determine the Horizontal Distribution 

of Chlorophyll and Surface Currents in Las Vegas Bay, Lake 
Mead. 74544 

WATER QUALITY/BIOLOGICAL EFFECTS 
Effect of Different pH. Dissolved Oxygen, and Suspended Solid 

Levels on Cough Frequency of Bluegill Sunfish and Brook 
Trout, 76525 

WATER QUALITY/BIOLOGICAL INDICATORS 
Develop and Verify Lake Trophic Classification Techniques 

Based Upon Phytoplankton Forms or Assemblages, 74533 
Evaluation of the Use of Respiratory Movements of Fish for 

Monitoring Drinking Water Quality, 72054 
WATER QUALITY/BIOLOGICAL MODELS 

Water Quality and Mangrove Ecosystem Dynamics, 77566 
WATER QUALITY/DATA ANALYSIS 

Evaluation of Statistical and Economic Factors in the Design of 
Water Quality Monitoring Networks. 74516 

WATER QUALITY/DATA COMPILATION 
Assessment of Asbestos Exposure to U.S. Public from Drinking 

Water. 72013 
WATER QUALITY/DECISION MAKING 

Response of Freshwater Systems to Electric Power Production. 
150019 

WATERQUALITY/FORECASTING 
Investigation of Possible Techniques to Predict Groundwater 

Quality in Mined Lands, 56025 
WATER QUALITY/INFORMATION SYSTEMS 

Water Quality Data Storage and Analysis, 113010 
WATER QUALITY/MANAGEMENT 

State Phytoplankton Reports, 74547 
WATER QUALITY/MANUALS 

Update and Republish EPA Biological Methods Manual. 70543 
WATER QUALITY/MATHEMATICAL MODELS 

Development of Dynamic Two-Layer Model for Strarified 
Estuaries, 75003 

Evaluation of Probabilistic Techniques for Modeling Pesticide 
Transport and Fate, 75005 

Modeling for 208 Area-Wide Waste Management Planning in 
Non-Designated Areas, 75004 

WATER QUALITY/MONITORING 
Air and Water Monitoring Guidelines for Advanced Coal 

Conversion and Combustion Plants, 74507 
Analytical Support for Field Studies of Watershed and Basin Scale 

Models, 7503 1 
Continuous Montoring of Total Dissolved Gas Pressure. 70505 
Demonstrate/Evaluate Reclamation. Stabilization and Erosion 

Control of Strip-Mined Land for Agricultural Use with 
Municipal Sewage, 71 526 

Develop Advanced Techniques for Trophic Classifications of 
Lakes and Assessing Estuarine and hetlands Areas, 74538 

Develop and Verify Lake Trophic Classification Techniques 
Based Upon Phytoplankton Forms or Assemblages, 74533 

Energy Related Water Monitoring Data Integration, 74518 , 
Evaluation of Statistical and Economic Factors in the Design of 

Water Quality Monitoring Networks. 74516 
Monitoring the Impact of Western Coal Strip Mining and Oil 

Shale Extraction on Groundwater Quality, 74517 
Regional Assessment Activities. 104018 
Role of Aquatic Communities in Evaluating Strategies. 

Establishing Standards and Monitoring Programs for Water 
Quality Management. 71518 

Small Scale Field Study for Evaluating Model ~ ~ ~ l i c a t i o n s . '  75002 
State-of-the-Art Automated In Situ Water Monitoring Workshop. 

74539 
Test Commercially Available Sensors. Samplers. and Systems for 

Field Applications. 74537 
Update and Republish EPA Biological Methods Manual. 70543 
Validation of Groundwater Quality Methodology in an Area of 

Intensive Energy Development. 74508 
Water Monitoring for Oil Shale Development Nonpoint Source 

Pollutants, 74534 
WATER QUALITY/POLLUTION REGULATIONS 

Surveillance Program and Integrated Issue Analysis. 104058 
WATER OUALITY/RESEARCH PROGRAMS 

Water ~ i a l i t ~  Research Program Development. 75000 
WATER QUALITY/SAMPLING 

Groundwater Research Monitoring of Energy-Related 
Developments Sampling Frequency for Water Quality Trend 
Analysis. 74501 

WATER QUALITY/STANDARDS 
Develo~ment of Water Ouality Criteria for Protection of Aquatic . - 

Life, '77565 
Economics of Delay Experienced by Electrical Utilities in 

Meeting Water Quality Standards, 56042 
Secretariat Activities of International Standards Organization 

Technical Committee 147 on Water Quality, 70508 
Studies and Environmental Policy Analysis: Water Quality and 

Quantity Issues that Affect DOE Programs, 104005 
WATER QUALITY/STATISTICS 

Council on Environmental Quality: Environmental Statistics and 
Indicators, 53021 

WATER REQUIREMENTS/ENVIRONMENTAL IMPACTS 
Minimization of Impacts Associated with Power Plant Raw Water 

WAT~ER~RESERL-OIRS 
See also COOLING PONDS 

WATER RESERVOIRS/OPTICAL PROPERTIES 
Solar Radiation Transfer in Water Bodies Relevant to 

Environmental and Energy Applications, 56017 
WATER RESOURCES/ALLOCATIONS 

Economic Consequences of Allocating Groundwater to 
Com~et ina  Interests in the Santa Cruz Basin, Pima County. 
~ r i z o n a .  56001 

WATER RESOURCES/AVAILABILITY 
Regional Assessment Activities, 104016 

WATER RESOURCES/CERTIFICATION 
Develop and Distribute Sample Series in Support of Water Supply 

Laboratory Certification, 70525 
WATER RESOURCEWMANAGEMENT 

Atchafalaya River Basin Management Unit Study. 74551 
Comparative Water Value in Humid and Arid Zones for Food 

Crop Production Strategy, 56013 
Special Studies in the Atchafalaya Basin, 74548 

WATER RESOURCES/PUBLIC POLICY 
Methodology for Assessing the Regional Interrelationships of 

Water Resource, Energy Supply and Economic Development, 
56070 

WATER RESOURCES/RESOURCE CONSERVATION 
Support of Conference on Western Water Issues, 17-18 May 1979. 

104051 
WATER RESOURCES/WATER POLLUTION 

Solubility of Selected Major and Minor Elements from Coal, Gob, 
and Fly Ash Accumulations, 56018 

WATER SOURCE HEAT PUMPS/TECHNOLOGY 
ASSESSMENT 
Use of Twin Wells and Heat Pumps for Energy Conservation in 

Louisiana. 56021 
WATER SUPPLY/ENVIRONMENTAL IMPACTS 

Effect of Peaking for Power on Wildlife Habitat, 52006 
WATER TREATMENT/ACTIVATED CARBON 

Removal of Trace Organic Compounds by Biologically Activated - - - 
Carbon, 71 538 

WATER TREATMENT/BENCH-SCALE EXPERIMENTS 
Treatment of Coal Liquefaction Process Wastewater. 100082 

WATER TREATMENT/ECONOMIC ANALYSIS 
Evaluation of Treatment Technologies for Water Reuse in Coal 

Coking and Gasification. 56068 
Removal of Trace Organic Compounds by Biologically Activated 

Carhnn. 71 538 - - . - - . . . . . - - - 
WATER TREATMENT/FILTRATION 

Granular Activated Carbon Studies. 71535 
WATER TREATMENT/PILOT PLANTS 

Prevention of Formation and/or Removal of Halogenated 
Organics Using Chlorine Dioxide and Granular Carbon. 71537 

Removine Oraanic Contaminants from Drinking Water: A Pilot 
Plant ~Tud<71536 

- 
WATER TREATMENT/QUALITY CONTROL 

Automated Low-Cost G U M S  Protocol for Monitoring Organics 
in Drinking Water. 70536 

WATER TREATMENT/TECHNOLOGY ASSESSMENT 
Assessment of Environmental Control Industry: Waste Treatment 

Technology. 100086 
Evaluation of Treatment Technologies for Water Reuse ill  Coal 

Coking and Gasification. 56068 
WATER TREATMENT PI.ANTS/DESIGS 
Neutr;~lization/Precipitittio~~ Mi~nui~l of Practice. 71038 
Treatment of Coal Liquefactio~l Process W;tste\\~ater. 100082 

WATER TREATMENT PLANTWENERGS 
CONSERVATION 
Monitoring Solar Waste\\.;~ter Treatment. 71078 

WATER TREATMENT PLANTS/ENERGS CONSUMPTION 
Optimizing Wittcr Treatnlrtlt 0pcr;itions for S;~\.ings il l  Water ; I I I ~  

Energy Co~~sumptio~l.  56032 
WATER TREATMENT PL.ANTS/ENVIRONMENTAL. 

IMPACTS 
Data D;isc L.oc;ltio~~ and E\,aluation for Hc;i\,y Met;~ls Disch;~rge 

into Mu11icip;tl Wastc\r.atcr Collcctio~l ;111d T~.e ;~tnic~~t  Syste~ns. 
71528 



WATER TREATMENT PLANTWGRANULAR BED 

Environmental Control Technology Requirements in Solid Waste 
Processing. 100076 

W A T E R  T R E A T M E N T  PLANTWGRANULAR B E D  
FILTERS 
Optimizing Water Treatment Operations for Savings in Water and 

Energy Consumption. 56032 
WATER T R E A T M E N T  PLANTWMANUALS 
Neutralization/Precipitation Manual of Practice. 71038 

WATER T R E A T M E N T  PLANTS/SOLAR WATER HEATERS . . . 

Improving Cold Weather Operation of Sewage Lagoons with 
Solar Heat. 56007 

WATER T R E A T M E N T  PLANTS/TECHNOLOGY 
ASSESSMENT 
Monitoring Solar Wastewater Treatment. 71078 

\VATER VAPOR/DIFFUSIOS 
Global Transport Processes and Interactions with Trace 

~onsti tuenis .  106530 
WATER VAPOR/ISOTOPE RATIO 

Ospgen Isotope Ratio Studies of Sulfur Dioxide and Sulfates in 
the Environment. 106353 

\VATERSHEDS/HYDROLOGY 
Hydrology and Water Quality of Watersheds Subjected to Surface 

Mining. 95 
WATERSHEDS/RADIONUCLIDE MIGRATION 

Plutonium Behavior in the Miami River Watershed. 106346 
MrATERSHEDS/WATER POLLUTION CONTROL 

Effectiveness of Vegetation Buffer Strips for Controlling 
Sediment and Other Waste Pollutants from Disturbed 
Watersheds. 75032 

WATERSHEDWWATER QUALITY 
Hydrology and Water Quality of Watersheds Subjected to Surface 

Minine. 95 
~ ~ d r o l o g ) .  and Water Quality of Watersheds Subjected to Surface 

Mining. 143 
\\'A\'ES (TRAVELLISG) - -- .- 

See TR.4 ~fi~.\.~k-l VES 
\\'EATHER 

Effects of Atmospheric Variability on Energy Utilization and 
Conservation. 106582 

FVELDED JOISTS/ACOUSTIC E\IISSIOS TESTING 
Inspection of Nuclear Reactor Welding by Acoustic Emission. 

160012 
\\'ELDING 

(.-Ill c~trdorhc,rr~iic proccssw for r~iarcrial joirrirrg.) 
WELDING/AIR CLEANING SYSTEMS 

Recirculation of Eshaust Air Pilot Study. 33029 
\VELDS 

See WELDED JOI.\'TS 
\VELLHEADS 

See also .\:4 TUR.4L G.4S WELLS 
OIL WELLS 

W E L L H E A D V F I R E  PREVENTION 
Wellhead Fire Suppression. 53035 

WELLHEADWFIRES 
Wellhead Fire Suppression. 53035 

WELLHEADWREMOVAL 
En\,ironmental Effects from Blasting Off Wellheads. 53036 

\VEST VIRGISIA/CLI%IATES 
Components of the Radiation Eschange over Natural and 

Disturbed Forest Lands in West Virginia. 132 
WESTERS REGIOS 

See olso .4 RIZO;Y.-l 
C.4 LIFOR.YI.4 
H.4 W.4 II I 

.\% V,4 D.4 
WESTERN REGION/AIR OUALITY 

Fine Particulate  oni it or in gin the Western Energy Resource 
Development Area. 7451 5 

WESTERN REGION/WATER RESOURCES 
Support of Conference on Western Water Issues. 17-18 May 1979. 

i 0405 I 
\\'IDOWS CREEK STEAM P1.AST/\I1ASTE DISPOSAL 

T V A  Wido\vs Creek Unit 8 Wet Limestone Scrubber Research 
Project: Sludge Treatment Demonstration and E\,alu;~tion (Task 
5). 150093 

WILD ASI\IAI,S/BEHA\rIOR 
Effects of Multiple Land Use Practices on Big Game H;ibit;~t and 

Behavior in the Central Rocky Mountains. 1 I4 
W l L D  ANIMALS/ECOLOGY 

Vertebrate Behavior and Ecology. 106525 
W I L D  ANIMALS/ENVIRONMENTAL IMPACTS 

Ecological In\,estigation of Alask;~. 10621 7 
W l L D  ANIMAL.S/HABITAT 

Effects of Multiple Land Uhc Practices 0 1 1  Big Game H;ihitat ;~nd 
Beha\,ior it1 the Central Rocky ~ounlains.-I  14 

In\,estigation into the Usef~tltiess of Multi\,ariate Diffusio~~ 
l'roce.;se\ in the Study of Honle Range: Inferc~~cc  on 1111. Stein- 
Uhlenbeck Process. 106278 

218s FlNR Vol. 00, No. 0 

W l L D  ANIMALS/LAND USE 
Developing Methods for Managing Land aild Water Affected by 

Electric Power Generation and Transmission for Fish and 
Wildlife Habitat. 52022 

W l L D  ANIMALS/PHYSIOLOGY 
Distribution and Concentration of Trace Elements in Wildlife 

Food Chains in the PICI, 2 I 
W l L D  ANIMALS/POPULATION DENSITY 

Effects of Coal Extraction and Related Development on Wildlife 
Density. 52009 

W l L D  ANIMALS/POPULATION DYNAMICS 
Vertebrate Behavior and Ecology. 106525 

WILDERNESS AREAS 
See .\4 TUR E R ESER VES 

WIND 
See also T 0 R : U  DOES 

Natural Phenomena Hazards. 100001 
WIND/MATHEMATICAL MODELS 

Deterministic Wind Field Submodel for Use in Phdenix, AZ, and 
Application of Sea Breeze Wind Field Model to Tampa and St. 
Petersburg. FL. 74563 

WIND/MONITORING 
Direct Seeding'oi Commercial Forest Trees on Surface Mine 

Spoil. 42 
WIND/SIMULATION 

Application of Slope Wind Model. 74571 
WIND POWER 

Energy: Putting It to Work. 130031 
WINKLER PROCESS/POLLUTION CONTROL 

Assessment of E C T  for Selected First Generation Coal Gasifiers. 
100069 

WOMEN/REPRODUCTIVE DISORDERS 
Genetic Effects. Reproductive Outcomes. and Birth Defects and 

Occupational Exposure to Plutonium. 34057 
WOOD/DRYING 

+ Energy Conservation in Drying Lumber and Veneer. 101 
WOOD/OXIDATION 

Oxidative Utilization of Wood and Other Lignocellulosic 
Materials. I I 

WOOD/PRESERVATION 
Multimedia Emission Inventory: Wood Treating Industr)'. 71036 

WOOD/THERMAL DEGRADATION 
Determination of the Products of Oxidative Thermal Degradation 

of Variously Treated Woods and Mine Materials. 51029 
WOOD PRODUCTS ISDUSTRY 

See also FUR.YITUR E I'YDUSTR Y 
PA PER I.YDUSTR Y 

WOOD PRODUCTS INDUSTRY/ENERGY CONSERVATION 
Energy Conservation in Drying Lumber and Veneer. 101 

WOOD PRODUCTS INDUSTRY/ENVIRONMENTAL 
EFFECTS 
Air Pollution from Wood Preserving Wastewater Evaporation. 

71012 
\VOOD ~ASTES/PYROLYSIS 

Development of Data for Scale-Up for Continuous Processing or  
Pyrolytic Oils. 71516 

Portable Unit for Pyrolysis of Agricultural Wastes. 71077 
WORKERS 

Sec PERSO.\'.\%L 
WORKING FLUIDS/ECONORfICS 

Environn~ental and Fire Hazards of Materials Used in Solar 
Heating and Cooling Systems. 100073 

WORKING FLUIDS/ENVIRONMENTAL IMPACTS 
En\,ironmcntal and Fire Ilazards of M;~lrrials Used in Solar 

Heating and Cooling Systems. 100073 
WORKING FLUIDS/FIRE HAZARDS 

Environmentill and Fire Hazards of Materials Used in Solar 
Heating and Cooling Systems. 100073 

WORKING FLUIDS/SAFETY 
Envirnnniental i~nd  Fire Hazards of Materiitls Used i n  Solar 

Heating and Cooling Systems. 10007.1 
WORKING FLUIDS/TOXICITY 

Ei1\~ironmental and Fire Hazards of Materii~ls Used in Sol;~r 
Heating ;lnd Cooling Systems. 100073 

\VOR\lS (ROUND) 
Scc .YE.M.J TODES 

\VYO\IISG/BASEl.ISI.: ECOI.OGY 
I'l;~nt l~~for~i i i~ t io t i  Net\vork: I'l~iisc 11. 57014 

WYOMING/COAL. MINES 
Socioeco~lc>mic Assessme~lt of the East Gillettc and North 

AIIICIOP Mines. 53048 
WYOMING/FEED MATERIALS PLANTS 

Radioccolocici~l In\~cstic;~ticlns of Ur i~ni~~t i l  Mill Silts. I2 
W Y O M I N G / ~ E O C H E M I C A L .  SURVEYS 

Energy L.antls. 52007 
WYOMING/GEOl.OGICAL. SURVEYS 

Energy L.;~nds. 52007 
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WYOMING/LAND RECLAMATION . . 
Land Restoration for In Situ Oil Shale, Coal, and Tar Sands 

Processing Technologies. 1 1303 1 
WYOMINU/LANU USE 

Impacts of Coal Energy Development in N.E. Wyoming on 
Agricultural and Related Environment Aspects, 139 

WYOMING/OIL SHALE MINING 
Oil Shale Hydrology. 53002 

WYOMING/PLANTS 
Plant Information Network: Phase 11. 57006 

WYOh41NG/RADIOECOLOGY 
Radioecological Investigations of Uranium Mill Tailings Systems. 

106283 
WYOMING/SURFACE MINING 

Comparison of Alternative Approaches for Estimation of 
Particulate Concentratiolis Resulting from Coal Strip Mining 
Activities in Northeastern Wyoming. 115000 

WYOMING/WATER QUALITY 
Water Quality Hydrology Affected by Oil Shale Development. 

71052 
WYOMING/WATER RESOURCES 

Hydrology of the Madison Limestone in North Dakota. South 
Dakota and Wyoming. 53003 

Oil Shale Hydrology. 53002 

X RADIATION/BIOLOGICAL EFFECTS 
Red Cell Membrane Toxicology. 10671 8 

X RADIATION/BIOLOGICAL RADIATION EFFECTS 
DNA Repair and Recovery in the Mammalian Cell Cycle. 35007 
Radiation Carcinogenesis. 1065 12 
X-Ray Dose Rate Effects on Cell Kinetics. 351 19 

X RADIATION/CARCINOGENESlS 
Mechanism of Carcinogenesis. 106571 
Mechanisms of Carcinogenesis in Cell Cultures. 35018 
Modification of X-Ray Induced Damages in Phage T4, 35023 
Radiation Carcinoeenesis. 106512 

X RADIATION/D~SE-RESPONSE RELATIONSHIPS 
X-Ray Dose Rate Effects on Cell Kinetics. 351 19 

X RADIATION/GENETIC RADIATION EFFECTS 
Mammalian Biochemical Genetics. 106408 
Molecular Basis of Radiation Lethalitv. 35048 
Problems in Radiation Embryology, f6515 

X RADIATION/MUTAGENESIS 
Mutation and Selection in Drosophila Populations. 34663 

XP CELLS/RIUTATIONS 
Role of Mutagenesis in Chemical Carcinogenesis, 35022 

XP CELLS/ONCOGENIC TRANSFORMATIONS 
Effects of Radiation on Human Cells Cultured In Vitro. 35057 
Role of Mutagenesis in  Chemical Carcinogenesis. 35022 

XP CELLS/RADIOSENSITIVITY 
Effects of Radiation on Human Cells Cultured In Vitro, 35057 

X-RAY DETECTIOS/POSITION SENSITIVE DETECTORS 
Radiation Instrument Development, 106356 

X-RAY DIFFRACTION/EQUIPMENT 
Development and Applications of Photosensitive Systems to 

Biological Studies. 106209 
X-RAY DIFFRACTOMETERS/TECHSOLOGY TRANSFER 

Application of an Asbestos Analyzer to Environment Sampler. 
77553  

X-RAY FLUORESCENCE ANALYSIS 
Chemical Analysis. 1 19043 

X-RAY FLUORESCENCE ANALYSIS/SPECTROMETERS 
Multidetector Spectrographic Systems. 106428 

X-RAY FLUORESCENCE ANALYZERS 
Evaluate and Modify Viking Lander X-Rap Fluorescence 

Analvzer. 74540 
X - R A Y  FLUORESCENCE ANALYZERSIAIR POLLUTION 

MONITORS 
I'ortable XRF Survey Meter and Personal Sample Reader for 

Elemental ~ o s i n ~ e i r v  of Industrial ~tmosnheres. 106572 . 
X - R A Y  FLUORESCENCE ANALYZERS/DESIGN 

I'ortable XRF Analyzer. 33022 
X-RAY SPECTROhIETERS 

Advanced Imaging Cotlcepts for Diagnostic Medical atid 
Environmel~tal Problems. 106228 

X-RAY SPECTROMETERS/DESIGN 
EPA. Beta Gaugc and X-Ray Fluorehccnce Analysis. 106754 

XYL.ENES/PHOTOCHEXIICA1. REACTIONS 
Investigation of the Reactions of Aromatic Hydroc;~rhons in 

Photochemical Air Pollution. 72533 

- . . - - - - - - - . 
Biochemical Genetics of Yeast. 106058 

YEASTS/MUTAGEN SCREENING 
Genetic Study on Yeast, 106100 

YEASTS/MUTAGENESlS 
Coal Liquefaction: Comparative Mutagenesis, 106425 

YEASTS/MUTATIONS 
Molecular Genetics, 106130 

YEASTS/PRODUCTION 
Optimization of Animal Wastes Treatment with Reference to 

Biotreatment. Recovery of Gas, Proteins and Agricultural 
Utilization of Effluents. 7551 1 

YTTRIUM/ENVIRONMENTAL TRANSPORT 
Iron-55 Phenomenon. 106239 

ZEA MAYS 
See MAIZE 

ZINC/BIOLOGICAL EFFECTS 
National Marine Pollution Monitoring Program. 77001 

ZINC/CHEMICAL ANALYSIS .- 
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