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Foreword 
The Office of Environmental Management (EM) at the Department of Energy 
(DOE) is seeking out and leveraging foreign technology, data, and resources in 
keeping with EM's mandate to protect public health and the environment through 
the safe and cost-effective remediation of the Department's nuclear weapons 
sites. EM works closely with foreign governments, industry, and universities 
to obtain innovative environmental technologies, scientific and engineering 
expertise, and operations experience that will support EM's objectives. Where 
appropriate, these international resources are used to manage the more urgent 
risks at our sites, secure a safe workplace, help build consensus on critical 
issues, and strengthen our technology development program. 

EM is increasingly involved in activities of international organizations, such as 
the International Atomic Energy Agency and the Nuclear Energy Agency. These 
organizations can have significant long-term impact on EM programs through 
technical review, the development of international standards, and the establish
ment of large-scale, cooperatively funded projects. Our participation with these 
entities leverages multilateral funding for key environmental issues facing the 
United States and other member countries. 

Through international agreements EM engages in cooperative exchange 
of information, technology, and individuals. Currently, we are managing agree
ments with a dozen countries in Europe, Latin America, and Asia. 
These agreements focus on environmental restoration, waste management, trans
portation of radioactive wastes, and decontamination and decommissioning. 



Activities within the EM program support U.S. foreign policy objectives. For 
example, joint Russian and American research and development projects build 
stronger cooperation for solutions to mutual environmental concerns; envi
ronmental technical assistance to potential nuclear states regarding waste 
management practices support U.S. nuclear non-proliferation objectives; tech
nical partnerships with Mexican and Latin American industrial, scientific, 
and academic commumties address environmental issues surrounding the 
implementation of the North American Free Trade Agreement; and, finally, 
innovative technology development and overseas demonstration projects en
hance foreign visibility of U.S. technologies and accelerate industry's efforts 
to expand exports of environmental'technologies and services. 

I encourage you to read further about the many EM international initiatives 
presently under way and welcome all innovative recommendations for im
proving our international environmental management programs. 

Thomas P. Grumbly f 
Assistant Secretary \ 

for Environmental Management \ 



Focus on EM Programs 
In Situ Remediation Integrated 
Program: Broad-Based 
Opportunities for International 
Technology Exchange 

by Mary Peterson 

The In Situ Remediation Integrated Program (ISRIP) focuses research and 
development efforts on the in-place treatment of contaminated environmen
tal media, such as soil and groundwater, and the containment of contami
nants to prevent their spread through the environment. In situ technologies 
have the potential to: minimize adverse health effects on workers and the 
public by reducing contact and exposure; reduce cleanup costs by eliminat
ing the need for waste excavation, transport, and disposal; and remediate 
relatively inaccessible areas, such as the deep subsurface and areas beneath 
structures. 

The projects funded under this program cover four general areas: contain
ment, bioremediation, physical/chemical treatment, and subsurface manipu
lation. The subsurface manipulation area involves technologies to access, 
control, and monitor the subsurface so that in situ technologies can be de
ployed. Each of these technology areas target problems at multiple Depart
ment of Energy (DOE) sites in the United States; however, much of the 
research has application to sites around the world, particularly in Europe and 
the former Soviet Union, where leaders are faced with cleaning up sites 
contaminated as a result of military use and industrial growth. 

Several projects funded by the ISRIP have already established collaborative 
relationships with international partners through technology exchange meet
ings and workshops. In addition, foreign technologies under development 
for treating or isolating contaminated media are being evaluated for their 
applicability to DOE sites. The in situ technologies described below are 
being developed as part of collaborative relationships with the international 
community. 

Flowable Grout As A Subsurface Barrier 
Subsurface barriers are becoming a key remediation technology to prevent 
further movement of contaminants until they can be safely removed or oth
erwise treated. This project is examining two subsurface barrier materials -
a sodium silicate grout, developed in France, and a bentonite/mineral wax 
formulation, developed in Germany. The compatibility of these formula-
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tions within the range of DOE soils and waste types is under review. Tech
nical challenges include lateral permeation of the soils, physical and hydrau
lic stability of the barrier over time, and the regulatory acceptance of the 
overall approach and grout materials. The materials selected must be resis

tant to deterioration from groundwater, 
leachate and contaminant chemistry. 
Subsurface barriers are targeted for ap
plication around underground storage 
tanks, landfills, trenches, and contami
nated soils, and for controlling ground
water plumes. 
The sodium silicate grout was devel
oped by the French chemical company 
Societe Francaise Hoechst. The mate
rial has been extensively tested in the 
laboratory at the Hoechst facilities in 
Paris and the Technical University of 
Clausthal, but has not been field tested. 

Evaluation of new grout barriers. However, the material (sold under the trade name Klebogel) has been used 
extensively in Europe and the United States as a soil strengthener in uncon
solidated soils, particularly in tunneling applications. 

The bentonite/mineral formulation being evaluated was developed by 
Vereinigte Mitteldeutsche Braunkohlenwerke AG (MIBRAG), a large in
dustrial company headquartered in Bitterfeld, Germany (Voss et al. 1993). 
The company was responsible for lignite coal mining operations in the east
ern portion of the former German Democratic Republic and operates a num
ber of coal gasification plants in the area. To address problems with con
tamination of drinking water supplies in the Bitterfeld area, MIBRAG be
gan testing the feasibility of creating containment barriers with montan-wax 
obtained from deposits in the MIBRAG-operated lignite coal fields. 
MIBRAG's success in field-scale testing of containment barriers with mon
tan-wax emulsions led DOE to investigate this application at contaminated 
sites within the DOE complex. 

In the Unites States, Golder Associates, Inc., under contract to Sandia Na
tional Laboratories (SNL), has initiated a testing program to determine the 
suitability of these grout formulations to meet containment needs at DOE 
sites. This project is a cooperative effort between Golder Associates, Inc., 
MIBRAG, and Societe Francaise Hoechst. The testing program is being 
carried out in three phases: Phase 1, laboratory tests to determine grout and 
waste compatibility and measure the physical properties of the barrier; Phase 
2, a series of single-borehole injection tests at an uncontaminated site to 
investigate the material's behavior and evaluate monitoring methods; and 
Phase 3, a multiple-borehole injection test where a large-scale vertical bar
rier will be constructed. 

Laboratory tests with both montan-wax and sodium silicate formulations 
showed significant reductions in hydraulic conductivity for the soils 
collected from potential test sites at the Hanford Site and SNL. The 
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montan-wax appears to reduce conductivity somewhat better than the sili
cate grout. For the soils tested, both materials were shown to be durable in 
the presence of most of the common industrial waste leachates. In field 
tests, grout penetrations of over 2m were observed in medium to coarse sand 
and gravels. Geophysical methods used to characterize the site and monitor 
grout movement during injection - electromagnetic induction, neutron probe, 
and temperature logging - provided valuable injection and monitoring infor
mation (Voss et al. 1993). The results from these tests will be compared with 
and evaluated against currently available grout materials. Using the best-
performing formulations, a large-scale vertical barrier will be constructed 
in 1995. 

Biosorption of Uranium 
This project is developing a biosorbent technology that can selectively re
move uranium or other designated metals present at low concentrations in 
surface or groundwater. The proposed process uses bacteria that have the 
ability to absorb uranium. The bacteria is encapsulated in permeable beads 
that are placed within a flow-through bioreactor. The bioreactor is operated 
in a continuous or semi-continuous 
mode in conjunction with pump-and-
treat systems. Uranium concentrations 
will be reduced from ppm to ppb lev
els. The biological process may be con
sidered a typical unit operation that can 
be integrated into overall treatment strat
egies. In particular, this technology may 
be useful as a polishing step following 
conventional chemical or physical treat
ment to remove gross contamination. 
At DOE sites, biosorption capability 
offers the potential for treating waste
water contaminated with low concentrations of uranium or other specific 
metals, without generating unacceptable secondary wastes (e.g., large amounts 
of sludge and/or mixed waste). This technology provides a cost-effective 
alternative to existing technologies, such as precipitation with alkali or ad
sorption onto activated carbon or other inorganic resins. 

The technology will be demonstrated in 1995 at Ronneberg, a uranium min
ing site in eastern Germany. This site encompasses four underground mines 
and one open-pit mine. Significant amounts of excavated mine waste have 
been deposited in heaps above the ground. Aqueous discharge from the heaps 
is collected in temporary holding ponds, from which it is ultimately released 
to a nearby river. The discharge is highly acidic (pH 2.8) and contains high 
concentrations of dissolved metal salts, including up to 6,000 mg/1 sulfate 
and 500 mg/1 iron. Uranium is present in the wastewater at concentrations up 
to 6 mg/1. The desired treatment would decrease the uranium levels to below 
80 ug/1, which corresponds to current World Health Organization and Euro
pean Economic Community standards for drinking water. 

Biobeads are formed by 
mixing heat-killed bacteria 
with a polymer. 
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Oak Ridge National Laboratory (ORNL) has teamed with the U.S.-based 
company Ogden Environmental and Energy Services, Inc., in this effort. 
WISMUT, a joint venture of the Soviet and East German governments, was 
the company responsible for uranium mining and milling activities in the 
Erzgebirge region of eastern Germany between 1949 and 1990. WISMUT's 
current mission is to restore its contaminated sites, and they will work with 
Ogden and ORNL to carry out a technology demonstration. 

A Remediation System Using Green Plants 
This project is examining the feasibility of using both terrestrial and aquatic 
plants for removing metals and radionuclides from contaminated soils and 
water. The feasibility of the technology will be evaluated by determining 
the accumulation of heavy metals/radionuclides in the plant biomass (rela
tive to contaminated soil) after cultivating the plants on contaminated soils 
and water, and then subjecting the biomass to the Ukrainian Fractionation 
Separation Technology (FST). The FST process concentrates and separates 
the contaminants of concern from the bulk biomass, and/or recovers uncon-
taminated biomass fractions that could be more easily disposed of or used 
for other applications. Initial tests will be conducted using plant material 
grown on heavy metal-contaminated soils in the area of the Silver Bow Creek 
Superfund Site near Butte, Montana, and on water found in the Berkeley Pit 
(an inactive copper mine) in Butte, Montana. The project will evaluate a 
variety of plants. 

Across the DOE complex, heavy metal contamination exists at low concen
trations in soils and groundwater. Removal and storage or treatment are 
expensive options for treating low levels of contamination in a relatively 
large quantity of soil and water. The application of plants coupled with the 
FST process offers a potentially inexpensive technique for contaminant re
moval and treatment. It also eliminates problems with fugitive dust emis
sions that can occur with soil-moving and treatment processes. 

MT International, a U.S. corporation, has established a joint venture agree
ment with the Central Scientific Research Laboratory of Comprehensive 
Processing of Plant Raw Material of the Ukrainian Academy of Agrarian 
Sciences called American-Ukraine Biotech JV (AUB). The Ukrainian Acad
emy of Agrarian Sciences and Berevetnik Scientific Research Institute have 
conducted large-scale soil remediation near Chernobyl, implementing a bio
mass processing system. American-Ukraine Biotech JV will provide the 
laboratory-scale system design and staff for operation, as well as the design 
and demonstration of the pilot-scale system. 

Remediation of DNAPL Compounds in Low Permeability Media 

Dense-Non-Aqueous Phase Liquids (DNAPLs) such as chlorinated solvents, 
PCB oils, and other organics constitute a major environmental problem across 
the DOE complex and the industrialized world. In addition, contaminated 
low permeability soil and geologic media represent site conditions that are 
common and very problematic for environmental restoration. However, these 
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conditions have been generally over
looked in the past in terms of 
remediation technology development. 
Technologies contemplated for study in
clude separation and transfer processes, 
such as vapor extraction and subsurface 
mobilization, and destruction processes 
such as oxidation/reduction and 
bioremediation. Enabling technologies 
such as hydraulic and pneumatic frac
turing, and mixing will also be consid
ered. 

Pilot scale testing will be carried out at 
the Sarnia, Ontario site with a controlled 
release of TCE and/or PCE in one or 
more test cells. Laboratory and field 
experiments will be conducted to evalu
ate selected in situ remediation tech
nologies at the Sarnia site. Companion 
experiments will be conducted to address one or more long-term contami- Remediation of 
nated Department of Energy (DOE) sites if deemed feasible. DNAPL Compounds 
This project is a joint initiative of the DOE and the American Petroleum 
Institute (API). The broad objectives of the project are to assess the effec
tiveness of innovative and emerging in situ remediation technologies and 
also to develop new technologies for the remediation of DNAPL compounds. 
This undertaking will help DOE and API identify opportunities for addi
tional research and development efforts in the area of environmental restora
tion and waste management. 

Electrokinetics 
"Electrokinetics" refers to processes that apply a direct-current electric field 
to soil, causing water and contaminants within the soil to move towards the 
electrodes. The contaminants are collected and removed at the electrodes. 
This technology has been used in the Netherlands and Russia for remediating 
contaminated soils. Visits to these countries, as well as workshops in the 
United States have transferred technology to principal investigators in the 
Unites States, leading to the development of three projects. 

A field demonstration of the electrokinetics technology will be conducted in 
FY 1994 at the Savannah River Site (SRS) in Aiken, South Carolina. This 
field test will evaluate the technology's effectiveness at removing mercury 
from soils. It will evaluate a proprietary Electrosorb™ process that will trap 
the mercury in a polymer at the electrodes and also control the pH. This 
project is being conducted by Westinghouse Savannah River Company 
(WSRC). 

SNL has demonstrated in the laboratory the ability to move chromate in 
soils having as little as 3.5 wt% moisture. These results would extend the 
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Mary Peterson is the Integrated Pro
gram Coordinator for the In Situ 
Remediation Integrated Program (ISR 
IP) which is funded by the Office of 
Technology Development The ISREP 
currently has 33 ongoing research and 
development projects throughout the 
United States which focus on innova
tive technologies for in situ remediation 
in three areas - treatment (physical/ 
chemical and bioremediation), contain
ment, and subsurface manipulation/ 
access, emphasizing the technologies 
with broad applicability. Ms. Peterson 
is employed by Battelle, Chemical Tech
nology Department, at DOE's Pacific 
Northwest Laboratory in Richland, 
Washington. 

TEL: (509)372-4655 

FAX: (509)372-4732 

application of the technology to unsaturated soils. An electrode system has 
been developed for extracting anionic contaminants from unsaturated soil 
without significantly reducing the moisture content of the soil. A field test in 
uncontaminated soil will be conducted in FY 1994. 

A third project to develop and demonstrate the technology for removing 
uranium from contaminated soils is underway with Martin Marietta Energy 
Systems (MMES). Technology advances made by Russian scientists will be 
used to develop and design a field demonstration at a site in Oak Ridge, 
Tennessee. The results of characterization and laboratory studies appear 
promising, and are being used for final site selection and field test design. 

Transfer of U.S. Technologies to International Markets 
The primary research areas for the ISRIP - containment, bioremediation, 
physical/chemical treatment, and subsurface manipulation - offer nearly 
boundless opportunities for international research collaboration. Technol
ogy development companies in the Unites States are now creating interna
tional business opportunities by working with DOE to transfer remediation 
technologies to other countries. Programs like the ISRIP provide a mecha
nism to bring patented technologies to other countries for groundwater and 
soil cleanup actions. Collaborations with international research and devel
opment laboratories foster scientist/engineer exchanges between the United 
States and other countries, and technology workshops where expertise can 
be widely reviewed and applied. These exchanges and collaborations serve 
to broaden the applicability of U.S.-developed technologies, strengthening 
the United States' role as a leader in environmental restoration action. 

Conclusions 
The cleanup problems at DOE sites are not unique, and promising technolo
gies must be shared worldwide to enable rapid cleanup of our environment. 
These technologies must be marketed internationally to create business op
portunities for U.S. companies. A significant goal of this program is to 
advance the capability and public acceptance of in situ treatment technolo
gies, and build a widely accessible knowledge base describing in situ capa
bilities. Another goal is to coordinate technology development actions among 
industry, universities, national laboratories, and contractors as part of a co
hesive effort to develop technologies incorporating U.S. and/or international 
expertise. The ISRTP seeks partnerships with companies to demonstrate 
technologies in the fields of subsurface barriers and in situ treatment, includ
ing electrokinetics and bioremediation. H 
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Technology Highlights 
In Situ Characterization 
and Inspection of Tanks: 
U.S. and Canadian Firms 
Collaborate for the Development 
of the Light Duty Utility Arm 

by Sherry Gibson 

DOE has identified a number of foreign companies that have unique techni
cal capabilities. These foreign based companies have collaborated with their 
U.S. counterparts to accelerate the development and demonstration of tech
nologies to help EM address its mission in a faster, cheaper, better, and safer 
manner. One of the companies supporting EM's efforts is Spar Aerospace, 
located in Toronto, Canada. Spar Aerospace has been awarded a contract for 
the Light Duty Utility Arm (LDUA). Spar Aerospace has an international 
reputation for its robotic arms, through the development of seven-jointed 
manipulators for the NASA Space Shuttle and assembly and maintenance of 
the Space Station. 

The Department of Energy (DOE) complex currently has 332 Underground 
Storage Tanks (USTs) that have been used to process and store radioactive 
and mixed wastes generated from weapon materials production. They are 
either single- or double-shelled, made of stainless steel, concrete, or con
crete with carbon steel liners, and have capacities from 5000 to over a mil
lion gallons. The tanks have an overburden layer of soil ranging from a few 
feet to tens of feet. Tank wastes take several physical forms: sludge, super
natant, and salt cake. The Underground Storage Tank Integrated Demon
stration (USTID) Program was created by the U.S. DOE Office of Technology 
Development to focus the development, testing, and evaluation of remediation 
technologies within a system architecture to characterize, retrieve, treat to 
concentrate, and dispose of radioactive waste stored in USTs at DOE facili
ties. The ultimate goal is to provide safe and cost-effective solutions, ac
ceptable to the public and to regulators. 

The LDUA project brings technologies developed within multiple DOE labo
ratories and industry into an integrated system to provide a spectrum of stor
age tanks characterization capabilities. The LDUA provides a 
remote-controlled mobile system to be the platform for in-tank deployment 
of characterization and inspection equipment. This technology will greatly 
enhance existing capabilities that are limited to single-axis 
instrument deployment. The current means for performing tank inspection 
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Light Duty Utility Arm System 

and waste characterization consists of vertical deployment of cameras, in
struments, and sampling equipment through risers on fixed supports. These 
systems are limited to operation directly below the tank penetration riser. 

The LDUA has a 13.5 foot radius reach 
with deployment through a 10 inch 
riser. Its seven degrees of freedom 
(eight with the retractable mast) are ki-
nematically redundant, and thereby 
provide the flexibility for obstacle 
avoidance and more efficient motion 
for complex manipulation of end ef
fectors. The automatic obstacle avoid
ance algorithm will enable the operator 
to concentrate on the control of the end 
effectors, while avoiding a collision of 
the other parts of the manipulator 
against obstacles. 

The arm also has a modular design, 
which allows it to be readily divided 
into five major assemblies for quick 

I\ ;-,.::Hf r •: .V ^ ^ ^ H l r e p l a c e m e n t > inspection, and mainte-
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(VPM) are being designed so that as
sembly and disassembly can be per
formed by simple straight-line 
motions. Also, ample assembly clear
ance and the extensive use of self-guid
ing features is provided. The three 
intermediate links of the arm are iden
tical in configuration and comprise the 
same major components, including all 

hydraulic parts. This commonality of design and components reduces manu
facturing costs, simplifies maintenance procedures, and minimizes spare 
inventory. The quick exchange of end effectors can be adjusted to meet the 
special demands of individual tank contents and characterization needs. 
The system exceeds specified performance requirements, leading to enhanced 
productivity in the planned tasks and improved adaptability for unforeseen 
or ill-defined tasks. Therefore, the key advantage of this design is its adapt
ability to evolving user needs. The value of this flexibility is difficult to 
assess in the early stages of a project, but may turn out to be of vital impor
tance. It is often difficult for users to precisely define all the tasks and con
straints. Spar manipulators, with inherent flexibility and good margins, tend 
to be used for unintended tasks outside their original performance envelope. 
The use of a robotic arm will decrease the risk to both workers and the 
public. It allows the remote inspection of tanks and tank waste, it can aid in 
real-time viewing and control of waste recovery operations, and it allows for 
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the deployment in multiple positions of in-tank chemical and radiolytic char
acterization equipment. The LDUA will make possible very precise posi
tion-dependent analyses and will do so with minimal disturbance to the waste 
by using hardened and remote analytical equipment as end effectors. These 
in situ sensors, which are being developed by other USTDD efforts, will 
allow quick and accurate analysis of tank waste without removing hazard
ous material. This is also invaluable as a tool in determining the structural 
integrity of the tanks. Systems such as the LDUA, which are required to 
operate with contained radioactive waste and to accommodate human prox
imity and intervention from time to time, rely heavily on the fail-safe design. 
This assures that during a failure of any part of the LDUA or an off-normal 
interrupt, the entire system will remain in a safe and stable condition. The 
system also needs to be recoverable by intervention and maintenance. The 
fail-safe capability of the LDUA system is achieved by a combination of: 
interlocks and inhibits to prevent system operation as a result of operator 
errors; automatic collision avoidance; monitoring sensors and displays, 
coupled with warning systems and cut-offs; emergency stops; and other in
tervention capabilities. 

Due to its material and operational reliability, the LDUA has many potential 
commercial applications in the nuclear power industry, the Nuclear Regula
tory Commission compliance reactor safety inspections, and spent fuel rod 
inspections. This technology may also be used for hot storage tank inspec
tion, or may be modified for reactor decontamination and decommissioning. 
The lessons learned during development and deployment of the LDUA may 
be applicable to space operation of robotic arms where size constraints and 
ruggedness in harsh environments are a premium. The radiation-hardened 
components of the arm and strict fail-safe requirements of the system as a 
whole may also be used in nuclear weapons production, storage, and dis
mantlement efforts. This technology has the potential of direct application 
to underground storage tanks outside of the DOE complex, such as those 
operated by the Department of Defense or the oil industry. • 

Sherry Gibson 
Ms. Sherry Gibson is a Program Man
ager in the Department of Energy 
Office of Technology Development 
(EM-54). She is responsible for the 
management of the USTJUD. The pur
pose of the USTID is to develop tech
nologies to characterize, dislodge, 
remove and treat high-level radioactive 
waste from the 332 waste storage tanks 
across Department of Energy complex. 
Ms. Gibson is a chemical engineer, 
and prior to this assignment, was a 
group leader in the Chemical Technol
ogy Division at Oak Ridge National 
Laboratory. 

TEL: (301)903-7258 
FAX: (301)903-7234 
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Multimedia Environmental 
Pollutant Assessment System 
(MEPAS) 

by Sandra L. Alexander 

The award-winning MEPAS code, a public health risk computation tool de
veloped for the U.S. Department of Energy (DOE), is now being used inter
nationally. The MEPAS software was initially developed several years ago 
by the Pacific Northwest Laboratory (PNL). The core development team 
for MEPAS has now expanded to include industry, government, education 
partners, and international government agencies. To date, 13 copies of 
MEPAS have been purchased by the Canadians, and a copy was recently 
purchased by Mexico for evaluation. A mutually beneficial joint effort has 
been proposed between PNL and Russia to develop English and Russian 
versions of the next generation of this software. The Russian version would 
be called "REPAS: Russian Environmental Pollutant Assessment System." 

The MEPAS methodology was originally developed by PNL for the DOE 
Headquarters to assess environmental concerns associated with the DOE 
Environmental Survey (1986-1989) of 36 facilities. Since its original re
lease, MEPAS has been updated several times for different DOE applica
tions. MEPAS was proposed as a risk computation tool in DOE's 
environmental restoration priority system. Applications of the MEPAS model 
at specific DOE sites, such as Hanford and the Idaho National Engineering 
Laboratory (INEL), have included tank waste characterization studies and 
groundwater plume prioritization efforts. Currently, MEPAS is being ap
plied in a number of DOE risk assessment efforts: the Programmatic Envi
ronmental Impact Statement (PEIS) by the Oak Ridge National Laboratory 
(ORNL) to assess public health risks associated with environmental restora
tion activities across DOE facilities; the Hanford Remedial Action Environ
mental Impact Statement (HRA-EIS) by Advanced Sciences Incorporated 
for assessing the baseline, remedial, and public health risks associated with 
remediation activities; the PNL Integrated Risk Assessment Program (IRAP) 
for Hanford; and a number of DOE and non-DOE site-specific Comprehen
sive Environmental Response, Compensation, and Liability Act (CERCLA) 
and Resource Conservation and Recovery Act (RCRA) risk computations. 
As part of the PEIS effort, a national independent technical review was suc
cessfully performed on MEPAS. 

The MEPAS methodology is the only fully operational and documented 
multimedia (multimedia in this context refers to multiple environmental trans
port media) model that addresses all major environmental transport path
ways and includes both radioactive and nonradioactive chemicals. The 
MEPAS computer software uses its sophisticated modeling codes to quickly 
and easily assess risks from activities that could impact human health, such 
as remediating hazardous waste sites. This innovative computer program 
for PC and UNTX systems helps answer such questions as, "How risky is 

Technology Highlights 



this hazardous waste site?" and "What is the low-risk cleanup solution?" 
The software integrates models and quickly provides an overall evaluation 
of risk for a site or an incident. Investigators can access site data and files 
and modify them to study implications of various cleanup options at hazard
ous waste sites. 

The Technology 
The MEPAS software is based on standard physics-based risk estimation 
approaches involving source-term, transport, exposure, and consequence 
models. These MEPAS models were designed using guidance from the U.S. 
Environmental Protection Agency (EPA) and the U.S. Nuclear Regulatory 
Commission (NRC). They address a range of environmental problems using 
air, ground water (vadose and saturated zones), surface water, overland, and 
exposure computations. The major software model components and their 
linkages are shown in the figure. Established and estimated risks to the envi
ronment will be calculated for proposed environmental restoration activities. 
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For cleanup efforts, these estimates will address public health and environ- MEPAS transport and 
mental risks for baseline, remediation, and post-remediation activities. MEPAS exposure pathways. 
is not designed to replace detailed assessment tools, but it will provide a 
means of directing detailed assessment efforts that focus on the most impor
tant environmental problems with the potential for human health impacts. 
MEPAS occupies a unique position within its niche between screening and 
detailed models. By relying on physics-based approaches instead of value-
based approaches, MEPAS provides estimates of risk where risk-screening 
models such as the U.S. Department of Defense's (DOD's) Defense Priority 
Model (DPM) and EPA's Revised Hazard Ranking System (RHRS) do not. 
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In addition, MEPAS has input requirements based on the data expected to be 
available at DOE sites. As a result, MEPAS can be applied quickly to a wide 
range of DOE sites and problems. This design contrasts with the more tradi
tional approach where the model defines the required inputs without regard 
to the data availability. Thus, MEPAS was designed as an intermediate tool 
to provide risk information for decision makers utilizing the best available 
data. The ability of MEPAS to provide order-of-magnitude risk estimates at 
a number of major environmental problem sites has been subsequently con
firmed by independent studies. 
The most recent release of the MEPAS software is the user friendly Version 
3.0 for IBM desktop computers. This version includes a major update with 
expanded functionality for remediation applications. The user interface, called 
the MEPAS Shell, handles the logistics of problem setup, data entry, associ
ated reference entry, and data reviews. To implement MEPAS for a specific 
site, the user designates appropriate transport pathways by describing the 
route of the constituents from the waste site through the various media. 

Of current special interest, a MEPAS Monte-Carlo sensitivity module is avail
able for analyzing uncertainty in the risk values associated with the input 
parameters. This module allows the user to do a Probabilistic Risk Assess
ment (PRA). Flexibility is added to allow the user to incorporate specific 
regional guidance for risk computations. Exposure computations can now 
be configured to conform with the applicable regional guidance from the 
EPA, State, and local agencies. 

Although based on relatively standard transport and exposure computation 
approaches, the unique feature of MEPAS is that these approaches are inte
grated into a single system. Risk values are computed using a consistent 
approach for chemicals and radioactive carcinogens. Hazard quotients, based 
on reference doses, are computed for noncarcinogens. The software prompts 
the user for site and constituent information, and integrates population expo
sure routes into the analysis. An important step in assessing risks is defining 
the pathways by which contaminants can potentially reach humans. Rather 
than considering one pathway at a time, MEPAS looks at all pathways, inte
grates the total risk to humans from a particular site, and computes the sub
sequent risk for the site. MEPAS also provides a reference integrated 
environmental assessment database that contains a summary of physical and 
chemical characteristics of hundreds of radiological and nonradiological con
stituents, as well as toxicity data. 

International Applications 
Interest in and use of this tool by other countries is increasing as the value of 
the MEPAS code is demonstrated. Dr. James G. Droppo, Jr., the manager in 
charge of current MEPAS development efforts, as well as one of the original 
developers of MEPAS, is interested in new applications and components for 
this code. An opportunity to explore new markets and applications pre
sented itself recently when PNL developers were invited to present a paper 
and serve on a multimedia fate and transport models international panel at 
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the First Society of Environmental Toxicology and Chemistry (SETAC) World 
Congress in Lisbon, Portugal. Their participation resulted in many active 
contacts in Europe in the field of multimedia modeling. 

Licensing agreements for the MEPAS technology were purchased by Canada 
and Mexico, and it is also being considered for large-scale use in Russia. 
When marketing MEPAS internationally, an important point to make is the 
public relations advantage. Other countries can realize this advantage from 
implementing a risk computation model without the bias of the people and 
organizations that the public believes created the environmental problems. 

The first Canadian license went to the University of Alberta for a graduate 
project. The second license was a commercial-use license purchased by a 
contractor for the Canadian Department of Health and Welfare for assessing 
risk at Canadian hazardous waste sites. There evaluation of multimedia soft
ware for this use began with approximately 35 codes; a more detailed evalu
ation was conducted on approximately 10 codes; and a final detailed 
evaluation compared MEPAS with one other computer code or transport 
model, etc. As a result of this evaluation, MEPAS was selected, and they 
have purchased 12 additional copies of the recently released Version 3.0 for 
Health and Welfare, Canada. Training on the use of MEPAS for the Cana
dian provinces began in February 1994. 

This international technology transfer to Canada has in turn offered impor
tant additional benefits to DOE. The Canadian users have developed a 
valuable add-on graphic output program for MEPAS and provided a copy 
for DOE's use. The DOE also received a valuable benefit from the favor
able independent detailed review of MEPAS as one of DOE's risk computa
tion tools. 

By invitation, PNL hosted a MEPAS technical exchange workshop in Octo
ber 1993, for MINATOM (the Russian equivalent to DOE) and the National 
Safety Institute/Russian Academy of Sciences (NSI/RAS). The major inter
est of the NSI/RAS was obtaining a copy of the integrated environmental 
assessment database. Though the representatives of MINATOM saw the 
potential value of such a tool, the current version would not be useful to 
them since it does not reflect Russian environmental standards and does not 
include assessment of acute-exposure impacts. The Russians showed great 
interest in the possibility of jointly developing a next generation version that 
would address these constraints. However; modifications, updates, and op
tions must be added to MEPAS to address the Russian regulatory environ
ment: Ministry of Natural Resources (MUHAT) which complements EPA; 
Nuclear Agency Ministry (TAH), which complements the NRC; and the 
Ministry of Atomic Energy, which complements DOE. The recommenda
tion for a U.S./Russian joint effort to develop a new dual-version of MEPAS 
would be beneficial to both parties and would combine the expertise from 
both countries to develop a state-of-the-art risk computation tool designed 
for use across a broad range of environmental problems. 

World-wide evaluation and application of risk-based computational 
technologies, such as MEPAS, serves to build a broad-based technical 
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consensus. International acceptance of the methodology will contribute to 
public acceptance of restoration efforts conducted by DOE. With a high 
level of international interest in this software, it is anticipated that this is just 
the start of world-wide commercial technology transfer of DOE-developed 
technology. M 

For more information on MEPAS, 
contact Dr. Droppo at 
(509) 376-7652; 
on Fax: (509) 372-3515; 
or on Internet: 
droppo%pnl@mailrl.er.doe.gov. 

Sandra L. Alexander 
Sandra Alexander is a Consultant with 
Science Applications International 
Corporation (SAIC) in Richland, 
Washington. She is a principal inves
tigator for a Westinghouse Hanford 
Company survey of international ac
tivities at the Hanford Site. 
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LLNL Wet Oxidation: 
AEA Technology 

by Robert Hickman 

Incineration of wastes containing radionuclides has generally not been met 
with public acceptance in the U.S. and other countries. At Lawrence 
Livermore National Laboratory (LLNL), it was decided several years ago 
that alternative technologies would be used to treat the site's radioactive and 
mixed wastes. Lack of public acceptance, coupled with the difficulty of 
incinerating ion exchange resins, had led researchers at AEA Technology 
(U.K.) to begin developing an alter
native process to incineration nearly a 
decade ago. The alternative process 
is wet oxidation. 

When the Mixed Waste Management 
Faculty (MWMF) was proposed for 
technology demonstrations at LLNL, 
the desirability of incorporating an 
aqueous-based treatment technology 
was recognized from the start. 
Through personal contacts and presen
tations at various scientific confer
ences, the needs at LLNL and the 
technology status of wet oxidation at 
AEA Technology became known to 
both parties. To explore the possibil
ity of either using or collaborating on 
wet oxidation at LLNL, a meeting between the two organizations was ar- Figure 1: 
ranged by the International Programs Office of Martin Marietta Energy Sys- A. commercial scale unit 
terns under the auspices of EM-523. A mutual non-disclosure agreement shortly before commissioning 
was signed to expedite discussions, because the process knowledge is pro- r u n s were perfomed. 
prietary, although the underlying chemistry has been known for many years. 

The AEA technology wet oxidation process has several attractive features 
that make it a logical choice for inclusion in the MWMF. It readily accepts 
aqueous waste streams because waste is continuously removed from the 
process by evaporation. Evaporation occurs at 100°C, at ambient pressure. 
The organic hazardous or nonhazardous components are oxidized with hy
drogen peroxide. This results in the production of carbon dioxide and water, 
both of which are removed as gases, and both detoxification and volume 
reduction are achieved. If the oxidation rate in the reactor suddenly increases, 
the boil-off rate increases, but neither the temperature nor the pressure in
crease. It has been demonstrated that many organic compounds can be de
stroyed if they can be dissolved or can be dispersed in the aqueous phase. 
Finally, the process has been demonstrated at various scales on radioactive 
waste and the process is at the point of commercialization. 
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Figure 2: 
AEA Technology: 
"WINWOX" Wet Oxidation Unit 

In Figure 1, a commercial scale unit 
is shown shortly before its commis
sioning runs were performed. As de
signed, the only utility requirement 
is electric power. Thus, a chiller to 
operate the condenser for the vapors 
that are boiled out of the reactor is 
beside the transport container. The 
uncondensed gas, which is predomi
nantly oxygen and carbon dioxide, 
passes through HEPA filters before 
being discharged to the atmosphere. 
Part of the top of the transport con
tainer is removed. A secondary con
tainment enclosure covers the parts 
of the system in which radionuclides 
are present (waste feed tank and re
actor). The remainder is not con
tained in this enclosure and includes 
reagent feed tanks, the condenser, and 
HEPA filters. Figure 2 shows a wet 
oxidation mobile demonstration plant 
during its construction. 

Process enhancements that have been 
pursued at LLNL have fallen almost 
exclusively into finding ways to dis
perse solid and liquid organic com

ponents of candidate wastes that are not soluble into the aqueous phase. 
Success has been achieved on widely differing materials, thus greatly 
increasing the versatility of the process. Additionally, some organic com
pounds are destroyed very slowly in hydrogen peroxide, so a project has 
been initiated to evaluate peroxydisulfuric acid as a sequential oxidizer. This 
enhancement could increase the extent of destruction, shorten run duration, 
or both. 

The open discussions have led to the conclusion that wet oxidation is defi
nitely a suitable candidate technology for demonstration in the MWMF. It is 
expected that AEA Technology will be a bidder on the contract for the sys
tem included in the MWMF. • 

Robert Hickman 
Robert Hickman is the Deputy Section 
Leader for Waste Treatment Process 
Development in the Environmental 
Restoration and Waste Management 
Applied Technology ProgramatLLNL. 
He is a member of the American Asso
ciation for the Advancement of Science 
and the Society of Sigma XL 
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Profiles of Countries 
EM Activities with Russia 

by Rebecca Keen 

Office of Environmental Management (EM) activities with Russia are con
ducted under the Peaceful Uses of Atomic Energy (PUAE) Agreement which 
was signed by the Department of Energy (DOE) and the Ministry of Atomic 
Energy for the Russian Federation (MINATOM). The agreement provides a 
mechanism for cooperation in research, development, and safe utilization of 
nuclear energy, with the primary objective being to develop new, safe, and 
environmentally sound energy sources. 

In September 1990, under the umbrella of the PUAE Agreement, DOE and 
the former Ministry of Atomic Power and Industry signed a Memorandum 
of Cooperation (MOC) in the fields of Environmental Restoration and Waste 
Management. The MOC provides a mechanism for conducting joint activi
ties in the areas of environmental restoration and waste management. Fol
lowing the breakup of the USSR, MINATOM assumed responsibility for 
activities conducted with Russia under the auspices of the MOC. 

The current MOC identifies five areas for cooperation: 1) development of 
policy and practices regarding environmental restoration and waste man
agement; 2) evaluation of problems related to environmental remediation, 
decontamination and decommissioning of facilities and materials contami
nated by radioactive and other hazardous waste; 3) research and develop
ment directed at improving the effectiveness, economics, safety and public 
acceptability of methods of handling, storing, and permanently disposing of 
radioactive and associated hazardous waste; 4) analyses and investigations 
related to waste partitioning to facilitate permanent disposal; and 5) analyses 
and investigations related to geologic disposal of radioactive wastes. 

The Joint Coordinating Committee for Environmental Restoration and Waste 
Management (JCCEM) was established as the managing body for the MOC. 
The JCCEM responsibilities include the review of progress and plans for 
activities conducted under the MOC; coordination and approval of future 
cooperative activities; improving access to technical information and com
mercial opportunities; and providing a mechanism for continued dialogue 
and cooperation in EM related areas. 

JCCEM Activities 

DOE has implemented a technology evaluation and demonstration process 
to identify and access technology development efforts at key FSU institutes 
applicable to EM needs. This process allows the U.S. to evaluate the qualifi
cations and potential for success of cooperative technology development 
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programs at relatively low risk. In FY 1993, contracts were let with the Insti
tute of Physical Chemistry, Khlopin Radium Institute, Mayak Production 
Association, and the Institute of Chemical Technology. 

EM-50 is also collaborating with the FSU in the evaluation of electrokinetic 
remediation technologies for the cleanup of soils and groundwater contami
nated with heavy metals. Russian scientists have extensive knowledge of 
electrokinetics as demonstrated by their work in remediation of sites con
taminated with heavy metals, radioactive species, and anionic species. A 
large portion of the FSU scientists' electrokinetics experience has been with 
uranium contaminated soils. 

St. Petersburg Mining Institute 
• Contaminant Transport 

Khlopin Radium Institute 
• Separations- Colbalt Dicarbolide 
• Laser Evaporation Techniques for 
Environmental Sample Preporation 

• Environmental Monitoring Techs 

Institute on 
Radioecologic Problems 
• Tulane/Xavier Joint Project 

on Radioecology 

Energopool 
• Electrokinetic Extraction 

Institute of Physical Chemistry 
• Absorption Technology for 

Removal of Long-Lived Radionuclides 
from Low/Medium Level Aqueous Solutions 

Russian Academy of Science 
• TRU Dissolution 

Moscow State University 
• Contaminant Transport 

Environmental Management Center 
First International Technology 
& Business Action Conference 

ST. PETERSBURG 

MINSK, BELARUS 

KIEV, UKRAIN 

Ukrainian Academy of 
Agrarian Sciences 
• Befito Biomass Remediation Institute of Spectroscopy 

• Analytical Lab Network for 
Characterization & Monitoring 

Institute of Chemical Technology 
• Crown Ethers: Chemical Separation of 
Radioactive Wastes 

• TRU Waste Treatment (Vitrification) 

Tomsk-7 
Radiochemical Processing Safety 

Boreskov Institute of Catalysis 
• Applications of Catalysts to Mixed Wastes Off Gas 

Mayak Production Association 
• Contaminant Transport 
• Vitrification 
• Plasma Furnace Vitrification 
for TRU Contaminated Wastes 

In 1993, two contracts were let with the Khlopin Radium Institute to inves
tigate the use of Russian separations technologies for treatment of U.S. ra
dioactive wastes. Following, a technical exchange workshop in February 
1993, and extensive testing on synthesized waste in St. Petersburg, the Rus
sian cobalt dicarbollide technology was successfully demonstrated at Idaho 
National Engineering Laboratory this Spring. 

The Savannah River Site and the Mayak Production Association in 
Chelyabinsk, Russia have completed an exchange and analysis of glass 
samples. The results of this preliminary work will be reviewed at a technical 
exchange workshop in June 1994, and negotiations will be held on the 
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expansion of cooperative efforts to include vitrification facility design, and 
process strategies. 
In the area of contaminant transport modeling, U.S. and Russian scientists, 
have teamed to validate U.S. transport models using Russian data, and to 
assist in Russian site characterization efforts. The Russian American Center 
for Contaminant Transport at Lawrence Berkeley Laboratory was opened in 
June 1993, to advance the knowledge of contaminant transport and to pro
vide indepth interaction and technical exchanges for U.S. and Russian sci
entists. In addition, information on MEPAS and RESRAD have been provided 
to several Russian organizations. 

DOE sponsored a two week environmental remediation course for a Rus
sian scientific delegation. The course focused on the characterization and 
cleanup strategies for radiologically contaminated sites. The first week was 
held in Washington, DC, and provided a national perspective on site 
remediation issues. The second week was held in Richland, Washington, 
and reviewed methods to restore contaminated sites, garner public involve
ment, develop policy and improve environmental education and risk assess
ment activities. A second course will be held in August 1994, in conjunction 
with Spectrum '94. 

A technical exchange meeting was held at the Hanford site in September 
1993, to discuss radiochemical processing safety. A program to exchange 
technical information and operating experience was developed to 1) identify 
and model actual and potential safety problems related to radiochemical 
processing; 2) conduct risk assessments of actual or potential methods to 
be used for radiochemical processing; 3) exchange information and data 
relating to radiochemical processing accidents and emergency response 
capabilities; and 4) conduct policy analyses concerning radiochemical pro
cessing safety. 

EM, in cooperation with Sun MicroSystems, has provided Russian scien
tists with the hardware and software capability to collect, display, and ana
lyze hazardous and radioactive contamination in Russia, and to identify 
cleanup technologies available from the U.S. The first of six systems was 
delivered to Russia in August 1993 and is located at the Mayak Production 
Association, a former nuclear weapons production site. EM has also estab
lished electronic mail with a variety of Russian institutions involved in co
operative projects to facilitate project coordination and information flow. 

Future Cooperation 

Without assistance funding, EM activities with Russia have been limited to 
those areas that specifically support the domestic cleanup mission. Thus, 
EM's focus is on fostering the development and transfer of Russian tech
nologies that meet specific needs within the DOE complex. DOE is also 
starting to capitalize on the operating experience and data sets that are avail
able from a series of unfortunate Russian accidents. This information will 
support efforts to validate U.S. models and codes needed to conduct perfor
mance assessments. 
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The 12th Joint Committee Meeting, operating under the PUAE Agreement, 
will be held in the Fall of 1994. The 4th meeting of the JCCEM will be held 
in Moscow, in September 1994. It is expected that DOE and MINATOM 
will continue the existing cooperative activities, and that new programs in 
the areas of mixed waste, and high level waste tank remediation will be 
initiated. H 

Rebecca Keen 
Ms. Keen joined Science Applications 
International Corporation (SAIC) in 
late 1990 as an International Program 
Analyst Her activities focus on inter
national environmental issues in the 
policy and program support areas. Her 
primary responsibility is the coordina
tion of EM Russian initiatives as con
ducted under the JCCEM. She has a 
B.A. in Economics, a M.A. in Interna
tional Policy Studies with a concentra
tion in Russian Studies, and is 
proficient in Russian. 
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Technology 
Transfer Activities 
Foreign Visitors Learn Firsthand 
About Hanford lEI/Tri-Cities 
Development Corporation 
Challenges and Opportunities 

by Susan Sonde 

The International Environmental Institute (IEI), is an organization created 
by the Westinghouse Hanford Company (WHC), the Management and Op
erations contractor at the Hanford site in southeastern Washington state. As 
part of the Hanford site's environmental restoration mission, the IEI is in
volved in matching private sector and industrial interests with the needs and 
opportunities associated with the environmental cleanup and conversion of 
the Hanford site. 

As one of the nation's largest and most complex waste sites, Hanford repre
sents an immense proving ground for new technologies, hazardous waste 
training programs, and operational expertise. IEI's mission is to leverage 
the billions of dollars spent on the environmental cleanup of Hanford to 
provide a greater return on the public's investment. Objectives of the IEI 
span the range from supporting local economic development, to commer
cializing environmental technologies, and partnering with international en
tities. These international activities crosscut the IEI, WHC, and other Hanford 
Site contractors, providing an opportunity to expand international coopera
tive ventures in technology development and application as well as other 
applicable environmental initiatives. 

Embodying the new spirit of international cooperation that exists between 
the United States and the former Soviet Union, the Hanford Site has opened 
its doors many times in the last year to visitors from Russia and the Ukraine. 
One area of significant interest to the IEI and DOE is exploring relationships 
with the newly independent states of the former Soviet Union. With the 
Cold War over, the U.S., Ukraine, and Russia have lowered their defenses 
and discovered many commonalities, including defense transition, economic 
development, reactor safety and decommissioning, and environmental res
toration of former nuclear materials production sites. 

The IEI has hosted a number of international exchange visits to the Hanford 
Site, enabling scientists and government officials from the former Soviet Union 
to discuss the Site's future plans, needs, and capabilities. The majority of the 
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Left to right: Viktor Safronov, 
Olga Revenko, Vladimir Kibo, 
Rich Anderson 

N Reactor Control Room 
Simulator, WON, Hanford Site 

visitors have requested agendas that focus on environmental restoration and 
reactor decommissioning. The IEI is also involved in bringing international 
scholars to Hanford as a way of enhancing the knowledge base and problem 
solving skills of the Site's contractor employees. 

One of the visitors IEI hosted was Stepan Sulakshin, the Russian Federation 
President's representative in the Tomsk region of Russia. After touring the 
Site in June 1993, Sulakshin met with Hanford's restoration and remediation 
management to learn about cleanup activities. Sulakshin gave an overview 
of the Tomsk-7 site in return. While at Hanford he participated in further 
discussions on the Hanford Future Site Uses Working Group, Hanford's eco
nomic transition, and Richland's acceptance of Hanford in its backyard. 
Sulakshin participated in a communications roundtable with members of the 
local news media and several managers and professionals from the 
Westinghouse communications department. 

Dr. Yuriy Kostenko, Minister of Environment Protection of Ukraine, requested 
a 1993 visit to the Hanford Site to discuss preliminary cost estimates for the 
cleanup at Hanford. Kostenko learned how Hanford scientists and engi
neers are calculating the final cost of the cleanup. He gained an understand
ing of Hanford's system and brought it back to the Ukraine to assist in similar 
efforts regarding the Chernobyl cleanup. Dr. Kostenko has accepted a re
cent nomination to the JEI Nonprofit Foundation's Board of Directors. 

Voloydymyr Shovkoshytny, a former member of the Ukrainian parliament 
and president of the International 
Chernobyl Union (a Chernobyl aid 
organization) received an overview of 
the site and its cleanup challenges 
during his visits. He participated in 
discussions on Hanford's restoration 
and remediation activities, under
ground radioactive waste storage tank 
program, and safety, health and qual
ity assurance approach. His initial fo
cus, however, was on Hanford's 
N Reactor, the facility most similar 
to the Chernobyl reactors. The pur
pose of Shovkoshytny's visit to the 
site was a presentation on HAM
MER, a state-of-the-art hazardous 
materials management and emer
gency response training center, man

aged and operated by the WHC. The Ukrainian government has since sent a 
letter of support to EM-50 and the HAMMER project, requesting to join the 
HAMMER training partnership and offering Ukraine as a HAMMER pilot 
to test new training technologies and equipment. Shovkoshytny came away 
from his visits to Hanford with a better understanding of the historical simi
larities between Hanford and Chernobyl, and military and governmental poli
cies for handling nuclear matters. 
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A team of two high-level officials and their interpreter from the Siberian city 
of Krasnoyarsk-26 (known as K-26) visited Richland, Washington and the 
Hanford site this past October. The team consisted of: Vladimir Kibo, Deputy 
Engineer General of the Mining and Chemical Combinat and a prominent 
expert in nuclear production in Russia; Viktor Safronov, city mayor and chair
man of the city council of the People's Deputies; and their interpreter Olga 
Revenko. They met with business leaders, city and government officials, 
and engineers and scientists from Hanford. The IEI was a member of the 
core team spearheaded by local school district that brought the delegation to 
Hanford. The initiative involves establishing a relationship with K-26 based 
on economic and cultural similarities between the two distant communities. 

K-26 is a formerly secret, nuclear defense production city that shares many 
similarities with Richland and the Hanford area. The Russian city, which is 
government-owned and operated, is home to three plutonium production 
reactors. Two of the reactors have been shut down. One still provides power 
and heat to the community but will stop operating within a few years when 
the U.S. will help Russia acquire new heating plants through a recent agree
ment between the U.S. and Russia. K-26 is just beginning the transition 
from a government-owned "closed city" to a more open city with a diversi
fied economy. 

The K-26 visiting officials were particularly interested in exchanging ideas 
on economic transition and diversification issues. Similar to Hanford, K-26 
is transitioning to an environmental cleanup mission and is faced with rede
ploying resources and capabilities while trying to maintain a highly-skilled 
workforce and quality of life in the local community. The IEI coordinated 
the Hanford Site portion of the visit, including an N Reactor tour, discus
sions on Hanford's history, current environmental cleanup mission and fu
ture economic diversification and transition activities. 

The recurring theme of all of these international visits has been to provide a 
greater return on the investment being made in the cleanup at former nuclear 
materials production sites, whether in the United States, the former Soviet 
Union, or other international venues. Through coordination of these visits 
the IEI is sharing the valuable lessons learned thus far from Hanford's de
fense transition and environmental restoration efforts with nuclear profes
sionals from other nations. • 

Susan Sande 
Susan Sande, with the International En
vironmental Institute, is responsible for 
the official Foreign National Visitor and 
Assignments Program for 
Westinghouse Hanford Company and 
its subcontractors. Ms. Sande is the 
principal host to Hanford's 
nonprogramatic foreign visitors. She 
is also host to international visitors fo
cusing on post-Cold War defense pro
duction site transition and economic 
development 

TEL: (509)372-2341 
FAX: (509)372-3243 
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International Activities 
at the Hanford Site 

by Sandra Alexander 

A comprehensive review of international activities at Hanford was recently 
completed. Results of the review are reported in two volumes: (1) Foreign 
Technologies Being Considered for Use at Hanford; and (2) Commercial
ization and Export of Technologies from Hanford to Foreign Countries. 
Below are excerpts from the executive summaries of each report. 

Foreign Technologies Being Considered for Use at Hanford 
The principal objective of this review is to provide a comprehensive collec
tion and summarization of all foreign technologies that have been or are 
being considered for use at the Hanford Site, including descriptions of the 
technologies, technology transfer mechanisms being used or considered, and 
foreign companies involved in the activities. A secondary objective is to 
contribute to the integration and communication efforts of the Office of En
vironmental Management (EM) International Technology Exchange Staff 
by providing the information in a format that may be useful for a wide range 
of data collection and reporting efforts. 

Over 70 technology exchange transactions with foreign organizations took 
place at Hanford during the fiscal year (FY 1993), with the primary empha
sis on characterization, pretreatment, and vitrification of tank wastes. 'Trans
action" is a term used to encompass all of the types of technology transfer 
described in this report. Many of the foreign technologies described in this 
report do not have the potential for immediate application; however, it is 
likely that there will be an application for them in the future, or they may be 
transferred to another DOE site for immediate application. 

The benefits of foreign technology transfer transactions to Hanford appear 
to far outweigh development costs in the U.S. French and British operating 
experience in waste processing and vitrification is being sought after at 
Hanford. The results of the WHC contract with NUMATEC and the British 
Nuclear Fuels (BNFL) contract with Ebasco, for the Initial Pretreatment 
Module (IPM) are expected to expand technology transfer activities for fis
cal year 1994. 

Commercialization and Export of 
Technologies from Hanford to Foreign Countries 
The principal objective of this review is to provide a comprehensive collec
tion and summarization of planned efforts for commercialization and export 
of technologies from Hanford to foreign countries; including descriptions of 
the technologies from mechanisms being used or considered, and. foreign 
companies involved in the activities. A secondary objective is to contribute 
to the integration and communication efforts of the Office of Environmental 
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Management (EM) International Technology Exchange Staff by providing 
the information in a format that may be useful for a wide range of data 
collection and reporting efforts. 
The Hanford Site is an ideal location to serve as a DOE model for commer
cializing and exporting environmental technologies because it bears the largest 
concentration of environmental restoration and waste management prob
lems in the complex. Additionally, economic transition to a strong indus
trial base is extremely importantto the cities whose economies may otherwise 
be severely impacted by DOE's departure at the close of its cleanup mis
sion. This recommendation for increased international focus would 
strengthen the foundation of current and planned Hanford/Tri-Cities eco
nomic transition efforts. 

Commercialization and export activities are in a formative stage at Hanford. 
The limited number of recorded transactions in this report is a direct reflec
tion of the early stage in the development of an effective commercialization 
and export initiative at Hanford. Only three technologies are being exported 
to other countries. However, these technologies are the center of numerous 
transactions. 

The WHC Hanford International Environmental Institute (IEI), a relatively 
new entity, is embarked on a somewhat different mission than the PNL tech
nology transfer programs. The IEI's success has been dependent on its abil
ity to serve as a clearinghouse and broker of technologies in and out of the 
Hanford Site to both domestic and foreign markets. 

The Hanford Technology Integration Program (HTTP) is another organiza
tion that is providing a vital contribution to the commercialization and inter
national export of Hanford technologies. Its focus to date has been local, 
regional, and national technology transfer. 

Copies of these reports are available from Mr. Donald Panther, Westinghouse 
Hanford Corporation. Mr. Panther can be reached at (509) 372-0663. • 
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Transfer of Environmental 
Technologies and Enhancement 
of U.S. Competitiveness in 
ERAVM Markets in 
Central and Eastern Europe 

by Roy C. Herndon, John E. Moerlins, 
Peter I. Richter, and Imre L. Biczo 

Introduction 
The Joint Center for Hungarian/American Environmental Research, Studies 
and Exchanges at Florida State University and the Technical University of 
Budapest, under contract with Sandia National Laboratories, is assisting 
DOE's International Technology Exchange Division in the region of Central 
and Eastern Europe. This joint center has been used as a technology transfer 
conduit for (1) identifying environmental restoration and waste manage
ment (ERAVM) technologies in the region (e.g., the Czech Republic and 
Slovak Republic), and (2) assisting with efforts to enhance U.S. competi
tiveness in foreign ERAVM markets by conducting international symposia 
and high-level NATO meetings. The Second International Symposium & 
Exhibition on Environmental Contamination in Central and Eastern Europe 
(Budapest '94) is co-sponsored by DOE and Sandia National Laboratories, 
and serves as an effective forum for attaining these two goals. 

For approximately the last 40-50 years, the countries that comprise Central 
and Eastern Europe have been involved with a variety of industrial and other 
anthropogenic activities which have resulted in massive and wide spread 
contamination of air, water, and soils. During this period, there was a virtual 
absence of environmental controls on the discharges of industrial and other 
contaminants throughout the region. Although political and economic con
ditions are changing rapidly in these countries, many of these adverse envi
ronmental practices continue. 

Throughout Central and Eastern Europe, surface waters are heavily polluted. 
Most surface waters are not usable for drinking purposes and, in many areas, 
for either industrial or agricultural purposes. Groundwaters are also highly 
contaminated with a variety of constituents throughout the region. These 
contaminants originate from domestic, industrial, and agricultural discharges. 
Common sources of pollution include the direct discharge of untreated mu
nicipal and industrial wastewaters, as well as associated improper manage
ment practices (e.g., little or no pre-treatment of industrial or municipal 
discharges, and the use of unlined surface impoundments). Inhabitants of 
larger cities in Central and Eastern Europe are frequently exposed to ex
tremely high concentrations of airborne pollutants emitted from motor 
vehicles and from power plants and industrial facilities. While some 
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improvements have been made since 1989 with regard to the discharge of 
pollutants to the environment, most of the obsolete industrial equipment and 
facilities, municipal facilities, and motor vehicles are still used. There are 
also groundwater and surface water problems associated with the improper 
use of fertilizers, pesticides, and herbicides by agricultural operations. An 
additional problem, common to the region, involves the extensive environ
mental contamination at thousands of sites associated with former Soviet 
military installations. 

One issue of particular concern, both within the region and in neighboring 
countries, involves the transboundary migration of both air and water con
tamination. These problems require cooperation among the countries in the 
region to reduce the pollution of shared water and air resources. Also, as 
more data become available that document the adverse transboundary im
pacts of pollution sources, it is likely that countries outside the region will be 
more willing to "invest" in helping Central and Eastern European countries 
with their pollution problems. The typically slow pace at which industrial 
equipment, municipal facilities, and motor fleets are replaced and improved 
will allow the adverse impacts associated with these transboundary prob
lems to continue for the foreseeable future. 

The following statistics highlight the extent of environmental contamination 
in Central and Eastern Europe. It is estimated that one in ten Hungarians 
lack access to safe drinking water. The Danube River, which flows through 
the city of Budapest, receives industrial and human sewage discharges that 
originate from eight European countries. About one-quarter of the sewage 
generated in Hungary receives some level of treatment; the remainder is 
discharged directly into the Danube. Other river systems in eastern Europe 
(e.g., the Odru, Vistula, and Elbe Rivers) receive pollution and transport it 
downstream to adversely affect other areas of the region and beyond. In 
addition to the rivers in the region, the Black Sea and the Baltic Sea are both 
recognized as bodies of water responsible for conveying pollution to neigh
boring countries. Industrial wastes pollute nearly 70 percent of Bulgaria's 
farmland and 65 percent of its river water. Approximately half of the former 
Czechoslovakia's drinking water fails to meet health and water quality stan- R o y C. H e m d o n 
dards. One third of Poland's 38 million people live in ecological hazard 
areas. Thousands of acres of forest lands throughout the region have been 
adversely affected by acid rain. In Romania, near Copsa Mic+, the air is 
continuously blackened from "a snowfall of carbon black," adversely af
fecting environmental quality, structures, farm animals, and human health. 

The environmental restoration and waste management problems throughout 
Central and Eastern Europe are essentially economic in nature rather than 
technology-based. The relative shortage of financial resources that are needed 
to purchase equipment and facilities, as well as to support enhanced envi
ronmental regulation and enforcement activities, is a pervasive problem 
throughout the region. The primary environmental problems in the region 
are not associated necessarily with identifying effective environmental 
restoration and waste management technologies, but rather, with finding the 
financial resources to implement these technologies. 

Roy C. Herndon is the Director of the 
Center for Hungarian/American Envi
ronmental Research, Studies, and Ex
changes and the Center for Biomedical 
& Toxicological Research and Hazard
ous Waste Management at Florida State 
University. Dr. Herndon is a PJ. for the 
activities related to Central and East
ern European Activities for Sandia Na
tional Laboratories (International 
Technology Exchange Program). Dr. 
Herndon is also the Co-Chairman of the 
Budapest '94 Symposium. 
TEL: (904) 644-5524 
FAX: (904) 574-6704 
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The motivation within the region to encourage economic growth via 
privatization of industrial operations, and to increase environmental protec
tion are often at cross purposes. The compelling need in these countries to 
stimulate economic growth tends to hamper both the remediation of existing 
contaminated sites as well as the implementation of improved control tech
nologies for air and water discharges. International economic and technol
ogy-based assistance is important, particularly if these countries are going to 
turn the corner with regard to improved environmental quality. 

Opportunities for Transferring ER/WM Technologies 
and Enhancing U.S. Competitiveness in Foreign Markets: 
The Budapest '94 Symposium 
The Budapest '94 Symposium is oriented towards the environmental prob
lems in Central and Eastern Europe, and serves as a forum for discussing 
environmental problems that are common throughout the world. The 

Budapest '94 Symposium is sponsored 
by the U.S. Department of Energy (DOE) 
through its International Technology Ex
change Division, the U.S. Environmen
tal Protection Agency (EPA), Sandia 
National Laboratories, U.S. Environmen
tal Technology Export Council, the Of
fice of the Mayor - Municipality of 
Budapest, the Regional Environmental 
Center for Central and Eastern Europe, 
the Hungarian Ministry for Environment 
and Regional Policy, as well as other 
agencies and international organizations. 

BUDAPEST '94 

John E. Moerlins 
John Moerlins is the Associate Direc
tor of the Center for Hungarian/ 
American Environmental Research, 
Studies, and Exchanges and the Cen
ter for Biomedical & Toxicological 
Research and Hazardous Waste Man
agement at Florida State University. 
Mr. Moerlins is also the U.S. Vice 
Chairman of the Budapest '94 Sym
posium. 
TEL: (904) 644-5516 
FAX: (904) 574-6704 

In October 1992, the First International 
Symposium & Exhibition on Environ
mental Contamination in Central and 
Eastern Europe (Budapest '92) was held 

in Budapest, Hungary. This DOE-sponsored event had over 500 participants, 
including environmental scientists, agency experts, consultants, exhibitors, 
and others from more than 25 countries. The technical presentations made 
at the Budapest '92 Symposium were, for the most part, delivered in the 
context of the environmental problems of Central and Eastern Europe, with 
an emphasis on identifying and evaluating innovative and low-cost environ
mental technology transfer and exchange opportunities. The proceedings 
from the Budapest '92 Symposium have been published and contain over 
2,000 pages of technical manuscripts of the papers presented at the sympo
sium. 

Based on the success of the 1992 symposium, the Second International Sym
posium & Exhibition on Environmental Contamination in Central and East
ern Europe (Budapest '94) will be conducted on September 20-23, 1994 at 
the Budapest Convention Center. This series of symposia was conceived 
and organized by Florida State University and the Technical University of 
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Budapest through the Joint Center for Hungarian/American Environmental 
Research, Studies and Exchanges. 
The focus of Budapest '94 will be on the identification and evaluation of 
solutions to a variety of environmental problems using innovative and low-
cost technologies and approaches. Technologies that can be applied to a 
wide variety of environmental problems will be examined, with an empha
sis on innovative site characterization, monitoring, remediation, and waste 
management technologies. Technologies that control and minimize con
taminant discharges will also be examined. Additionally, environmental 
case studies, which can serve as the basis for identifying and establishing 
technology needs in the region, will be presented during the symposium. 

Conclusions 
The environmental problems in Central and Eastern Europe are both mas
sive and widespread. The Budapest '94 Symposium will provide partici
pants with an opportunity to interact directly with scientists from the region; 
environmental scientists; and experts who are actively developing environ
mental technologies for site characterization, site restoration, and site moni
toring, as well as for hazardous, mixed, and radioactive waste management. 
These interactions will be useful for initiating international collaborations 
among environmental scientists and organizations and for assisting many 
countries in attaining the goals of their respective environmental restoration 
and waste management programs. 

The Budapest '94 Symposium and similar international activities provide 
excellent opportunities for environmental scientists to increase their knowl
edge of innovative environmental technologies that are being developed or 
emerging worldwide and that may have applicability for site remediation 
activities in the U.S. and other countries. The Budapest '94 Symposium will 
also provide a forum for the exchange of information on environmental goods 
and services available from U.S. companies, thereby enhancing U.S. com
petitiveness in foreign ER/WM markets. Follow-on symposia are planned 
and will be conducted every two years. These follow-on symposia will 
allow DOE scientists and agency personnel to continue building upon exist
ing international collaborations and to stay abreast of new ER/WM tech
nologies as they emerge throughout the world. • 

Peter I. Richter 
Peter I. Richter is the Director of the 
Center for Hungarian/American Envi
ronmental Research, Studies, and Ex
changes at the Technical University of 
Budapest Professor Richter is also the 
Head of the Department of Atomic 
Physics at the Technical University of 
Budapest, and is the Co-Chairman of 
the Budapest '94 Symposium. Profes
sor Richter serves as the P.I. for the in-
country activities related to Central 
and Eastern European Activities for 
Sandia National Laboratories through 
the Florida State University/Technical 
University of Budapest joint environ
mental research center. 

TEL: +(36/1) 185-3230 
FAX: +(36/1) 185-3230 
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Imre L. Biczo 
Imre L. Biczo is a chemical engineer and 
the Director of the Environmental Tech
nologies Research Center at the Tech
nical University of Budapest Dr.Biczo's 
research activities include surface phys
ics applications for environmental prob
lems and the identification and 
evaluation of innovative and low-cost en
vironmental restoration technologies. 
Dr. Biczo is also the Hungarian Vice 
Chairman of the Budapest '94 Sympo
sium. 

TEL: +(36/1) 185-3230 

FAX: +(36/1) 185-3230 

To obtain additional information concerning the Budapest '94 Symposium, 
please contact either: 

Dr. Roy C. Herndon 
Symposium Co-Chairman 
Center for Hungarian/American Environmental 
Research, Studies, and Exchanges 
Florida State University 
2035 East Paul Dirac Drive 
Morgan Building, Suite 226 
Tallahassee, Florida 32310-3700 USA 
TEL: (904) 644-5524 
FAX: (904) 574-6704 
E-Mail: buda94@chaerse.fsu.edu 

OR 

Dr. Peter I. Richter 
Symposium Co-Chairman 
Center for Hungarian/American Environmental 
Research, Studies, and Exchanges 
Department of Atomic Physics 
Technical University of Budapest 
Budafokiut.8H-1011 
Budapest 
HUNGARY 
TEL: (36/1) 185-3230 
FAX: (36/1) 185-3230 
E-Mail: buda94@chaerse.fsu.edu 
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The North American Free Trade 
Agreement: Opportunities for EM 

exico and Latin America 
: by George Economides 

Background 
The 1993 ratification of the North American Free Trade Agreement (NAFTA) 
by the U.S. House of Representatives opened the door to U.S. industry in 
Mexico. Mexico faces serious environmental problems and was identified 
by the U.S. Environmental Technology Export Council in 1992 as the most 
promising market for business development in the environmental field over 
the next ten years. U.S. companies are actively seeking opportunities across 
the border to tap into a market for environmental technology applications 
that now exceeds $1.7 billion annually, and is expected to reach $2.5 billion 
annually by 1995 (Figure 1). The Department of Energy's Office of Envi
ronmental Management (EM), which has sponsored development of the most 
advanced cleanup and waste management technologies in the world, is in a 
position to assist U.S. companies identifying sites in Mexico where their 
technologies could be applied. Penetration of the 
Mexican market is the first step to expanding these 
products and services to all of Central and South 
America. 

1990 

The export of EM-developed technologies from the 
U.S. to Mexico under licensing agreements will re
alize benefits to both countries. The successful 
transfer of U.S. technology to Mexico will result in 
a large market for U.S. produced goods correspond
ing with the creation of jobs. This will also further 
leverage the existing U.S. investment in the devel
opment of these EM technologies. Since some types 
of pollution in Mexico adversely affect the envi
ronment in the U.S., reducing pollution in Mexico 
will improve the environment of the U.S. as well. 
The mitigation of pollution-related problems in 
Mexico may be accomplished more quickly and 
thoroughly through the transfer of environmental 
technologies. 

EM-Related Programs & Activities To Date 
There are several initiatives underway with Mexico that have a direct impact 
on EM programs (Figure 2). Currently, the most promising of these is an 
exchange program between Los Alamos National Laboratory (LANL) and 
the Mexican Institute for Nuclear Investigation (ININ). Scientists from ININ 
visited LANL under a Memorandum of Understanding promoting the Peace-

The Market for Energy & Environmental Technology 
3,000 • 

1993 1995 

Source: U.S. Department of Commerce 

Figure 1 
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Mexico's Border Region Infrastructure Expenditures 
1992-1993* 

Solid Waste Diposal 
$21 

Land Reserves 

* Millions of dollars 

Figure 2 

ful Uses of Nuclear Energy to learn how to destroy Polychlorinated 
Biphenyl (PCB) contaminated oils. A Packed Bed Reactor/Silent Discharge 
Plasma process developed for EM was used. The Mexicans took a bench-
scale version of the technology back to Mexico for testing on PCB contami
nated oil found at electric utility sites. EM plans to work with the Mexicans 
to execute a full-scale demonstration of this technology in Mexico. 

Another program, currently under consideration, would help Mexico estab
lish the International Institute for Environmental Technology Management 
(IIETM). IIETM is a joint U.S.-Mexican effort involving Lawrence 
Livermore National Laboratory, the Partnership for Environmental Tech
nology Education (PETE), as well as several U.S. government agencies. 
The Institute is designed to foster the training of technicians and other pro
fessionals in environmental technology management and waste operations, 
as well as promoting Masters and Doctoral programs in the area of environ
mental technology and management. HETM plans to publish the first issue 
of a quarterly journal in March 1994. It is designed to address environmen

tal technology issues and serve as a forum for all 
of the Americas. The journal, titled Pollution-
Free Industries, will focus on stimulating the ex
change of business information between 
technology developers and users. 

The Mexicans are modeling KETM after PETE. 
About 50 university campuses throughout Mexico 
would be organized into a network under HETM 
similar to the PETE community college network. 
A goal is to have at least one participating cam
pus in each of the 30 Mexican states. Participa
tion with the Mexicans in the establishment of 
IIETM could enhance U.S. interests in the area 
of environmental management. Additionally, U.S. 
trade with Mexico would be strengthened as it 
relates to environmental restoration, pollution pre
vention, and improved waste operations. This 
initiative will directly support Mexico's environ

mental compliance commitments under NAFTA. 

Finally, through funding provided by the Agency for International Develop
ment, scientists from the National Autonomous University of Mexico par
ticipated in a technical exchange meeting on Integrated Demonstration (ID) 
projects at Hanford in March, 1994. Also present at this technical exchange 
were representatives from PEMEX, the Mexican Petroleum Institute, and 
the U.S. Department of Energy. Since this group was primarily interested in 
finding ways to clean up Volatile Organic Compounds (VOCs) and associ
ated contaminants in soil and groundwater at arid sites, the meeting's focus 
was the Office of Technology Development's VOC-Arid ID. The sponsors 
of the visit were Pacific Northwest Laboratory (PNL) and Westinghouse 
Hanford Company. Objectives of the exchange were to identify mutual 
areas of interest where the Department of Energy and Mexican researchers 

$30 

Urban Image Improvement 
$34 

Urban Transportation & Road 
System Development. .$174 

Water Sanitation 
$141 

Total 
$400 million 
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could collaborate, identify potential markets for DOE/OTD developed 
technologies, involve U.S. private industry in providing environmental so
lutions, and initiate student and professional exchanges between U.S. and 
Mexican institutions. 

Conclusion 
The next 10 years will bring tremendous opportunities for marketing U.S. 
environmental products and services in Mexico and Latin America. The 
projects that are currently being developed will serve as the seeds for ongo
ing cooperation with Mexico in the areas of envi
ronmental restoration and waste management. 
NAFTA is a manifestation of a "civilian change." 
The 21st century will likely bring monumental 
changes in the manner by which nations conduct 
business. Previously regionalized economies will 
become international in scope. Instead of exchang
ing goods and ideas in a bilateral fashion, the inter
national community, operating through trade or 
regional blocs such as NAFTA, will provide new 
gateways to marketing technologies and exchang
ing goods. In a recent letter from President Clinton 
to U.S. Senator Pete Domenici of New Mexico, the 
President expressed the importance of DOE and 
the National Laboratories to the implementation of 
the environmental portion of NAFTA and the fu
ture international competitiveness of U.S. industry. 

"The application of innovative environmental 
technology and inherently clean manufactur
ing technologies, as well as expanded trade in 
clean energy and clean-energy technologies, 
can play a major role in promoting improved 
environmental quality in the border region 
and throughout North America. These initia
tives also benefit the country's competitive
ness and the private sector's ability to compete 
in the growing markets for these products." 

—President Clinton 

George Economides 
George Economides has an extensive 
foreign affairs background, including 
work on the Strategic Arms Limitation 
Talks (SALT II) and expertise in 
nuclear energy, nonproliferation 
policy, and intelligence issues at the 
U.S. Department of Energy. He is cur
rently serving as a program manager 
for Latin America and NATO issues 
within EM's International Technology 
Exchange Division. 
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Environmental Technologies 
Exports: Strategic Framework 
for U.S. Leadership 

by Audrey Adamson 

The global market for environmental technologies and services is expected 
to climb 5.5 percent per year, from about $200-300 billion today to perhaps 
$600 billion annually by the year 2000. The United States' principal trade 
competitors have positioned themselves to succeed in the growing global 
market for environmental technologies by strengthening their environmen
tal policies and developing coordinated national strategies to help their firms 
increase sales and compete in the international marketplace. U.S. compa
nies are often faced with a confusing patchwork of governmental export 
programs administered by more than 20 federal agencies. 

On Earth Day 1993, President Clinton directed the Departments of Com
merce and Energy, the Environmental Protection Agency, and other key agen
cies to assess the domestic and international competitiveness of the U.S. 
environmental technologies industry, and to formulate a strategy to expand 
it. An Interagency Environmental Technologies Exports Working Group 
was formed, and held a series of public meetings in Dallas, Boston, and Los 
Angeles. Over 150 attendees addressed such issues as a need for an inde
pendent environmental technology evaluator, one-stop shops for market and 
technology information, lack of industry statistics and data, lack of commer
cial bank financing, and problems in accessing timely and accurate market 
information. The key to the development of this strategy was the involve
ment of the environmental business sector (including developers, vendors, 
and users of innovative technologies; the financial community; government 
agencies; and the public). 

In November 1993, after numerous meetings and discussions with industry 
and other interested groups, including state trade development agencies and 
industry trade associations, the Interagency Group completed and delivered 
its report to the President. The report focused on Japan, Germany, and the 
European Community's long-term approaches to promoting environmental 
technologies. It also focused on a new U.S. framework for promoting envi
ronmental technology exports and creating new U.S. jobs, while fostering 
sound environmental stewardship. The framework rests upon strong pub
lic-private partnerships and more streamlined cooperation between U.S. gov
ernment agencies. 

Export Promotion: 
Japan, Germany, and the European Community 

Often, overseas competitors win environmental-related contracts due to 
the more coordinated and targeted trade promotion efforts of their own 
governments. 
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Japan 
Export promotion efforts in Japan have long been cited as the reason why 
Japanese firms are better able to penetrate foreign markets. The Japanese 
continue to successfully combine the efforts of the Ministry of International 
Trade and Industry, the Japan External Trade Organization, and other gov
ernment ministries, while taking a new approach to the environmental tech
nology market. This new approach focuses on promoting bilateral 
development assistance through a $2.2 billion "Green Aid" plan and through 
Earth 21 (a hundred year agenda to remedy environmental damage) and its 
International Center for Environmental Technology Transfer. Assistance is 
provided through official development assistance programs, exports advi
sors, training activities, technology transfer, and research exchanges. 

Germany 
While the German government does not have an overall environmental tech
nologies export promotion strategy, the Ministry for Economic Affairs and 
individual German states have very aggressive export promotion activities. 
It's Foreign assistance policy supports the concept of tied aid. Coordinated 
activities include covering up to half of a firm's expenses associated with 
trade fairs, working with local Chambers of Commerce and a network of 
private and semi-private organizations, and close coordination with the Ex
port Credit Institute to provide customers with full-project German financ
ing. Germany also provides the majority of chairpersons on international 
committees responsible for developing international environmental standards. 

The European Community 
The European Community (EC) has programs that support technology de
velopment as well as diffusion and trade promotion. The Network for Envi
ronmental Technology Transfer (NETT) offers advisory and match-making 
services for industry-government partners, as well as data banks on environ
mental market opportunities, standards, regulations and R&D programs. 
Currently, the EC has several environmental technology R&D programs, 
such as THERMIE, for new energy technologies; LIFE, a fiscal program for 
technical assistance to Mediterranean and Baltic countries; and PHARE, a 
commercially-based aid program addressing ecological problems in Eastern 
Europe. 

Environmental Technologies Export: 
Strategic Framework for U.S. Leadership 
The Strategic Framework, presented in November 1993, was built on a new 
level of partnership within the government and between business and gov
ernment. It advances the Administration's national goals of creating high-
paying jobs, strengthens key civilian technological bases, protects and 
improves the environment, and puts into action the Administration's new 
National Export Strategy. 
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A series of Environmental Technologies 
Cluster Groups have been established to 
implement the Framework. There are 
seven focus groups with lead agencies 
as follows: (1) private-public partner
ships/Department of Commerce; (2) 
technology development/Environmental 
Protection Agency; (3) regional strate
gies and initiatives/Department of Com
merce; (4) overseas demonstrations/ 
Department of Energy; (5) training/En
vironmental Protection Agency; (6) ex
port financing/Export-Import Bank; and 
(7) framework management/Department 
of Commerce. 

DOE has been given the lead in estab
lishing effective and coordinated mecha
nisms to enhance the overseas visibility 
and long-term foreign market access to 
U.S. environmental technologies. This 
includes developing an in-country net
work and accessing foreign and U.S. overseas facilities to demonstrate U.S. 
technology solutions. DOE also participates in the technology development 
area. Through its participation in the TPCC Technology Development, Com
mercialization and Standards Cluster Group, DOE will facilitate commer
cialization and technology transfer, review current policies, and develop new 
procedures to reduce barriers that inhibit innovative technology develop
ment and export. In addition, DOE is involved with the Cluster for Public/ 
Private Partnerships and promotes a closer working relationship with indus
try and other organizations involved in exporting. DOE supports the devel
opment of an Environmental Technology Advocacy Coordinating Network, 
which will keep a calendar of key environmental transactions and trade pro
motion events, and also help establish an Environmental Technologies Trade 
Advisory Committee. 

As the Interagency Environmental Technologies Cluster Groups develop, 
there continues to be an opportunity for DOE's EM Program to contribute to 
the United States' science and technology base, as well as international en
vironmental quality. El 

The Framework Proposes to: 

Establish an Environmental Trading Advisory Committee to provide guidance for 
the promotion of environmental technology exports. 

Engage U.S. businesses in developing promising new markets by creating uni
fied market-specific export assistance strategies. 

Establish environmental technologies experts in regional one-stop shops to as
sist export firms domestically. 

Create expert networks abroad to provide support in key export markets. 

Identify overseas market opportunities, and channel them back to U.S. firms. 

Establish a Trade Policy Coordinating Committee (TPCC) Latin American Envi
ronmental Initiative to target expanding export opportunities in Latin America. 

Increase access to export financing for environmental technology firms. 

Promote a well-designed, cost-effective, domestic environmental policy frame
work that will provide the basis for the development, use, and export of innovative 
environmental technologies. 

For additional information 
please contact S. Johnson, 
DOE EM-52 on (301) 903-7930. 

Audrey Adamson 
Audrey Adamson is a Senior Interna
tional Policy Analyst with Science 
Applications International Corpora
tion. She has 10 years experience in 
the fields of international trade and 
economics, technology transfer, and 
environmental issues. 
TEL: (301)924-6105 
FAX: (301)924-4594 
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International 
Organization Activities 
IAEA Workshop Addresses 
Environmental Restoration in 
Central and Eastern Europe 

by Caroline Purdy 

In 1993, the International Atomic Energy Agency (IAEA) initiated a pro
gram of work to address the cleanup of radioactively contaminated sites. 
Over the past few years the IAEA has funded activities related to decontami
nation and decommissioning of nuclear facilities and the management of 
uranium mines and mill tailings. However, this new program, coupled with 
the Radioactive Waste Safety Standards (RADWASS) represents a signifi
cant new direction for the IAEA that could have lasting impact on the Office 
of Environmental Management. 

The program was formally initiated when the first in a series of three work
shops was held on October 4-8,1993, in Budapest, Hungary. The first work
shop, entitled "Identification and Radiological Characterization of 
Contaminated Sites" (IRCSS) provided information on efforts to character
ize radiologically contaminated sites in central and eastern Europe. The 
workshop was attended by over 20 countries from the region and included a 
number of western European countries as well as the United States. 

Each representative reported on the size and scope of radioactively contami
nated sites in their country and then broke into working groups. The work
ing groups were tasked with preparing four documents: 1) a summary of the 
sites in central and eastern European countries that have been contaminated 
by the uranium mining and milling industry; 2) a summary of sites in central 
and eastern Europe contaminated by nuclear related accidents and/or waste 
dumping; 3) a listing of problems encountered or foreseen in the identifica
tion of radiologically contaminated sites; and 4) recommendations for the 
IAEA for post-workshop activities. 

The Department of Energy (DOE) has been invited and will participate in all 
three of the IAEA workshops addressing environmental cleanup of radioac
tively contaminated sites. Mr. Gerry Westerbeck, Office of Environmental 
Restoration, will attend the second workshop which addresses the prepara
tion of sites for restoration. This workshop will include site restoration ob
jectives, dose and environmental assessments, cost analyses, and plans for 
prioritizing sites for restoration. The third and final workshop in the series 
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will occur in late 1994 and will emphasize technologies for restoration of 
contaminated sites. 

While the IAEA budget is limited to five million dollars a year for EM-
related activities, the organization can still have a significant positive impact 
on EM's domestic cleanup mission. Through building international consen
sus on complex issues, managing multi-lateral funded demonstrations, and 
providing technical consultants, the IAEA can support U.S. and other mem
ber countries' efforts to remediate contaminated sites and dispose of radio
active wastes. • 

Caroline Purely 
Caroline Purdy is the Program Man
ager for Characterization, Monitoring, 
and Sensor Technology Integrated Pro
gram. She is a geochemist with a con
centration in nuclear analytical 
methods. She received her Ph.D. in 
1991 from the University of Maryland. 
Dr. Purdy is a selected representative 
for EM's program for ARPA's Tech
nology Reinvestment Project (TRP). 
She is also a member of an interagency 
task force on environmental sensors for 
project selection. 
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International Cooperation & 
Ground Water Remediation: 
NATO's Committee on the 
Challenges of Modern Society 
(CCMS) 

by George Economides 

The Council of the North Atlantic Treaty Organization (NATO) established 
the "Committee on the Challenges of Modern Society (CCMS)" in 1969. 
The CCMS. was charged with developing meaningful environmental and 
social programs that complement other international programs with leader
ship in solving specific problems of the human environment within the NATO 
sphere of influence. They transfer these solutions to other countries with 
similar challenges. 

The Department of Energy's Office of Environmental Management (DOE/ 
EM) was invited in September 1993 to participate in the activities of the 
NATO/CCMS pilot study on the "Evaluation of Demonstrated and Emerg
ing Technologies for the Treatment and Cleanup of Contaminated Land and 
Groundwater." 

Until the September 1993 meeting in Quebec City, Canada, the U.S. repre
sentation was comprised of the Environmental Protection Agency (EPA) 
and the Air Force. The first DOE/EM project, involving development and 
evaluation of an in situ microbial filter to remediate contaminant plumes at 
their expanding boundaries using cometabolic methanotrophic bacteria (see 
figure), was selected at the Quebec City meeting. The next meeting is sched
uled to be held in London, England in September 1994. 

Background 

The NATO/CCMS was established in 
1969 to improve the "exchange of 
view and experience among member 
countries.. .to create abetter environ
ment for society." The Committee's 
work is conducted primarily by Pilot 
Studies and Fellowships. Over 38 
Pilot Studies have been completed, 
with 21 currently underway. Included 
in the current studies is the "Evaluation of Demonstrated and Emerging Tech
nologies for the Treatment and Cleanup of Contaminated Land and Ground
water," the only study with DOE/EM participation. 

The current study is the most recent phase of a project that was conducted 
from 1986 through 1991. The project was designed to identify and evaluate 

Countries Invited as Participants or Observers 

•Australia • France • Romania • United States 

•Austria • Germany • Sweden • The Slovak Republic 

• Canada • Hungary • The Netherlands 

• Denmark • Norway • United Kingdom 
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innovative, emerging, and alternative remediation technologies, and 
transfer technical performance and economic information on them to poten
tial users. The study was conducted under the joint leadership of the United 
States, Germany and the Netherlands. In addition to these co-pilot coun
tries, Canada, France, and Denmark also actively participated throughout 
the five-year study. Norway participated as an "observer" nation, and the 
United Kingdom's Department of the Environment was represented at con
ferences and workshops. Japan was represented at the initial international 
conference. Also represented in the study were organizations from Hun
gary, the Slovak Republic, Romania and Austria. The last meeting of the 
Pilot Study was held in Budapest, Hungary in October 1992. It was the first 
NATO/CCMS meeting held in a non-NATO country. 
Over the five-year course of the Pilot Study, its members have examined a 
total of 29 different remediation technology demonstration projects conducted 
by non-NATO-sponsored organizations within member countries. These 
technologies treat, recycle, separate and/or concentrate contaminants in soil, 
sludges and other groundwater matrices. In some cases, such as thermal 
treatment, fixed facilities off-site were studied. However, the emphasis was 
on in situ and on-site biological, chemical/physical and thermal waste treat
ment technologies. The study did not include barrier walls or technologies in 
which containment was a primary technique. 

For detailed descriptions of the meetings and projects, see the Summary 
Reports on "The 1992 NATO/CCMS Pilot Study Meeting on Evaluation of 
Demonstrated and Emerging Technologies for the Treatment and Clean-up 
of Contaminated Land and Groundwater," and the three volume Final Re
port entitled "Demonstration of Remedial Action Technologies for Contami
nated Land and Groundwater." 

Accomplishments & Future Plans 
In addition to the 29 site restoration technology demonstration projects, the 
Pilot Study facilitated the establishment of a German/U.S. Bilateral Agree
ment for cooperative site restoration technology demonstrations, as well as 
numerous technical/scientific collaborations among the various members 
states. The initial phases of the Pilot Study also provided opportunities for 
collaborative projects and cooperation between NATO member and non-
member countries. The benefits from the Pilot Study that directly affected 
the U.S. included: 

- An official scientific visit to the U.S. EPA's Risk Reduction Engineering 
Laboratory by one of the Directors of a Co-Pilot Country (the Nether
lands) as a visiting environmental scientist; 

- Providing governments with a broader view of the research strategies of 
other countries, in order to help them develop improved research strate
gies; 

- An international technology transfer conference ("Forum on Innovative 
Hazardous Treatment Technologies") conducted in the U.S.; 
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- Visits by member country representatives to soil treatment faculties, on
going contaminated site cleanup projects, and research institutes in the 
U.S. and abroad; 

- Technology transfer through frequent involvement by Pilot Study mem
bers in international conferences and symposia, as well as by publishing 
articles in professional journals; and 

- A pilot study report from a NATO/CCMS Fellow from the Netherlands 
that was published as a special technology report by the U.S. EPA en
titled: "International Evaluation of In Situ Bioremediation of Contami
nated Soil and Groundwater." This report served as a state-of-the-art 
reference for the use of in situ biorestoration technologies for the cleanup 
of contaminated soil and groundwater. 

EM's participation in NATO/CCMS probably represents the first of many 
Pilot Projects with which it will be involved over the years to come. The 
Czech Republic made a proposal last October for a pilot study entitled "A 
Rational Complex of Environmental Investigations Needed for the Recu
peration of Military Training Areas." The proposed Czech study involves a 
series of Czech army bases (some of which were used by the former Soviet 
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Army) that are planned to be transferred to the civilian sector. The Czech 
project has a direct impact on a proposed program by DOE and the U.S. 
Department of Defense to clean up U.S. bases in foreign countries. In addi
tion, Florida State University, a support contractor to DOE through Sandia 
National Laboratories, was requested to submit a proposal to NATO to con
duct an Advanced Research Workshop related to identifying and selecting 
technologies for former Soviet military installations in Central and Eastern 
Europe. 

Another study that has an impact on DOE's programs is the Norwegian/ 
German co-sponsored Pilot Study on "Cross-Border Environmental Prob
lems Emanating from Defense-Related Installations and Activities." 

In Situ Bioremediation of 
Contaminated Soil and 

Groundwater 
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Its primary purpose is "to develop and present a basis for international coop
eration between North Atlantic Cooperation Council partners on identify
ing, surveying and assessing pollution emanating from defense-related 
installations and activities and its cross-border effects." Two initial areas of 
study are (1) pollution from radioactive materials, primarily those affecting 
oceans and waterways; and (2) pollution from chemicals. Currently, the U.S. 
is not a participant, but did send an unofficial observer to the meeting in 
Kirkenes, Norway last June. The next "Cross-Border" Study meeting is 
scheduled to be held in Athens, Greece in April 1994. H 
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An Update of Decontamination 
& Decommissioning Information 
and Technology Exchange 

• by William E. Murphie 

The Nuclear Energy Agency's (NEA) Liaison Committee met in Paris dur
ing October 1993 to discuss the cooperative program concerning nuclear 
installations decommissioning projects. The NEA is part of the Organiza
tion for Economic Cooperation and Development (OECD). The Committee 
accepted two new projects from the U.S.: the decommissioning activities at 
DOE's Fernald Environmental Management Program (FEMP) and the Fort 
St. Vrain (FSV) project. William Murphie is the U.S. representative for 
NEA participation, and the Chairman of the Technical Advisory Group. 

Seven new projects were selected at this session. In addition to the decom
missioning activities at FEMP and FSV, the project list includes Spain's 
natural uranium, graphite moderated reactor at Vandellos; Germany's WAK 
reprocessing facility and the superheater boiling water reactor (HDR-NNP); 
France's joint Commissariat a l'Energie Atomique/Electricite de France 
EL-4 Reactor; and the reprocessing building 211 at Marcoule. This brings 
the number of completed and active projects, under the auspices of 
the Technical Exchange Cooperative Agreement, to 28. The other two 
U.S. projects are the Experimental Boiling Water Reactor and the decom
missioning activities at West Valley, which are currently inactive. The 
Shippingport Station Decornmissioning Project is one of the completed U.S. 
projects (see "International D&D Information and Technology Exchange", 
EM International. July 1993). The following are summaries of the two new 
U.S. projects: 

Fernald Environmental Management Program: 
The NEA's D&D involvement is limited to Fernald's decommissioning ac
tivities. The immediate project of interest within the FEMP program is 
the dismantlement of the Hexaflouride Reduction Plant (Plant 7). The plant 
sits on a sole source aquifer. There are a total of 126 buildings at Fernald. 
Plant 7 is the only one currently scheduled for D&D. Additional facilities 
will be included as the project progresses. 

Fort St. Vrain: 
Fort St. Vrain is the only U.S. graphite reactor of its kind. FSV is considered 
a significant U.S. decommissioning project and was proposed at the request 
of the OECD. This reactor is owned by the Public Service Company of 
Colorado. Westinghouse is performing the D&D activities. • 

William E. Murphie 
William E. Murphie is the chairperson 
of the D&D Technical Advisory Group. 
Within the EM program, he is the Head
quarters Division Director for the Oak 
Ridge Environmental Restoration Pro
gram. He was Program Manager for 
the Nuclear Surplus Faculties Manage
ment Program prior to the formation 
of the EM program. He represents the 
U.S. as a member of the OECD/NEA 
Liaison Committee. 

TEL: (301) 903-7216 

FAX: (301) 903-8136 
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Events 
DATES/PLACES 
May 18-21 
Cologne, Germany 

SPONSORS 
CITF, Inc. 

SUBJECT 
6th International Trade Fair for 
Waste Disposal and Recycling 

Cologne International Trade Fairs, Inc. 
TEL: 212-974-8835, TEL: 49 221 821 2392, 
FAX: 49 221 821 3411 

May 22-26 
Las Vegas, NV 

June 7-9 
Windermere, UK 

ANS/ASCE 1994 International HLW 
Management Conference 

INE/ENS/BNES/ 3rd International Conference 
Lvl&C/TEE on Transportation for the 

Nuclear Industry 

Meetings Department, ANS 
TEL: 708-579-8258, FAX: 708-352-6464 
Tom Sanders, TEL: 505-845-8542 

The Conference Secretary, 
Institution of Nuclear Engineers 
TEL: 081-698 1500 or 4750 
FAX: 081-695-6409 

June 15-17 
Philadelphia, PA 

AC HazMat International Environmental 
Management and Technology 
Conference and Exhibition 

Advanstar Communications 
TEL: 708-469-3373 

June 19-23 
New Orleans, LA 

ANS Annual Meeting of the ANS Meetings Department, Patricia Pollock 
TEL: 708-579-8258 
FAX: 708-352-6464 

June 26-30 
London, Ontario, 
Canada 

1st International Conference on 
Advance Oxidation Technologies 
for Water and Air Remediation 

Hussain Al-Ekabi, 
TEL: 519-472-9219 
FAX: 519-472-9226 

July 6-8 
Ottawa, Ontario, 
Canada 

Ntl. Research 
Council Canada 

International Symposium on 
Plutonium in the Environment 

Mr. Dallas Santry, Institute of Nuclear 
Measurement Standards 
FAX: 613-952-9865 

July 17-20 
Naples, FL 

August 14-18 
Atlanta, GA 

September 11-16 
Moscow, Russia 

INMM 35th INMM Annual Meeting 

ANS/IAEA Spectrum '94 - Nuclear & Hazardous 
Waste Management International 
Topical Meeting 

ANL/U.S. DOE 1st International Environmental 
Technology Business Action 
Conference 

Charles E. Pietri, Institute of Nuclear 
Materials Management 
TEL: 708-252-2449, FAX: 708-252-7947 

Dr. J. Plodinec, Technical Program Chairman, 
Spectrum '94 
TEL: 803-725-2179 

B. Colangelo, Environmental Planning Group 
TEL: 708-382-0020 
FAX: 708-382-0154 

Sept. 20-23 
Budapest, Hungary 

2nd International Symposium & 
Exhibition on Environmental 
Contamination in Central & 
Eastern Europe 

R. Herndon, Florida State University/ 
CHAERSE 
TEL: 904-644-5524, FAX: 904-574-6704 
Peter Richter, Technical University 
Budapest/CHAERSE 
TEL & FAX: (36/1)1853-230 
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DATES/PLACES SPONSORS SUBJECT 
Sept, 21-23 
Bournemouth, UK 

Sept./Oct. 
Luxembourg 
or Brussels, 
Belgium 

Oct. 2-6 
Lyon, France 

Oct. 10-15 
Beijing, China 

Royal Society 
of Chemistry 

CEC 

ENS 

IAEA 

7th International Symposium 
on Environmental Radiochemical 
Analysis 

3rd European Community 
Conference on the Decommissioning 
of Nuclear Installations 

European Nuclear Conference '94 -
The International ENS/ANS Foratom 
Congress & Exhibition 

Seminar on Radioactive Waste 
Management Practices and 
Issues in Developing Countries 

Dr. P. Warwick, Department of Chemistry 
TEL: 0509 222 585 
FAX: 0509 233 163 

Mr. R. Wampach, Commission of the European 
Communities, Decommissioning Programme 
TEL: 011-32-235-1111 
FAX: 32-2-2954991 

ENS Secretariat 
TEL: 41 31 21 6111 
FAX: 413122 92 03 

Conference Service Section, IAEA 
TEL: 43 12360 1310 
FAX: 43 1 234564 

October 23-27 
Kyoto, Japan 

Nov. 13-17 
Washington, DC 

MRS/AESJ/ XVTJI International Symposium 
CPJEPItt on the Scientific Basis for 
AERI/PNC Nuclear Waste Management 

ANS Winter Meeting of the American 
Nuclear Society 

MRS-94 Secretariat Muneaki Senoo 
TEL: 81 (292)82-6001 
FAX: 81 (292)82-5934 

Meeting Department 
TEL: 708-352-6611 
FAX: 708-352-6464 

Nov. 16-18 
San Francisco, CA 

Dec. 14-16 
Sun Valley, Idaho 

Wessex Institute 
ofTech. 

ANS 

5th International Conference 
ENVIROSOFT '94 

DOE Spent Nuclear Fuel-
Challenges and Initiatives 

Sue Owen, Wessex Institute of Technology 
TEL: 44 (0)703 293223 
FAX: 44(0)703 292853 

James J. Laidler, Argonne National Laboratory 
TEL: 708-252-4479 
FAX: 708-252-9917 

June 25-19,1995 
Philadelphia, PA 

ANS Annual Meeting of the ANS Meeting Department 
TEL: 708-352-6611 
FAX: 708-352-6464 

Oct .29 - Nov. 3 
San Francisco, CA 

ANS Winter Meeting of the American 
Nuclear Society 

Meeting Department 
TEL: 708-352-6611 
FAX: 708-352-6464 

Upcoming Events 45 



The EM International is published once a year by the Office of Technology 
Development, International Technology Exchange Staff. For more infor
mation, contact: 

Susan Johnson 
DOEEM-523 
Trevion II 
12800 Middlebrook Road 
Germantown, MD 20874 
TEL: (301) 903-7928 
FAX: (301) 903-7238 


