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EXECUTIVESUNMARY 

This report documents the drilling and installation of 18 groundwater quality monitoring 
(GQM) wells on the perimeter of Waste Area Grouping (WAG) 11. WAG 11 (White Wing 
Scrap Yard) is located on the west end of East Fork Ridge between White Wing Road and 
the Oak Ridge Turnpike. The scrap yard is approximately 25 acres in size. The wells at WAG 
11 were drilled and developed between January 1990 and October 1990. These wells were 
installed to characterize and assess the WAG in accordance with applicable Department of 
Energy, state, and Environmental Protection Agency regulatory requirements. 

Well design and placement were performed by Martin Marietta Energy Systems, Inc. 
(Energy Systems) geologic staff and their subcontractors. The wells were drilled, installed, and 
developed by the subcontractor (Geotek Engineering, Inc.) under contract with Energy 
Systems. The contract was administered by the Energy Systems Engineering Division for the 
Environmental Restoration (ER) Program. Hydrogeologic support was provided by an 
environmental subcontractor [ERC Environmental and Energy Services, Inc. (ERCE)] under 
contract with Energy Systems. (As of January 1, 1992, ERCE started operating under the 
name of Ogden Environmental and Energy Services Co., Inc.) This contract was administered 
by ER Division staff. Radiation protection and industrial hygiene support for the drilling 
program were provided by Energy Systems staff or their subcontractors. 

The wells at WAG 11 were drilled with auger or air rotary rigs. Depending on the 
hydrogeologic conditions present at each proposed well location, one of four basic installation 
methods was utilized. Detailed procedures for well construction were specified by the 
Engineering Division to ensure that the wells would provide water samples representative of 
the aquifer. To ensure conformance with the specifications, Energy Systems Construction 
Engineering and ERCE provided continuous oversight of field activities. 

The purpose of the well installation program was to install GQM wells for groundwater 
characterization at WAG 11. Data packages produced during installation activities by the 
ERCE hydrogeologists are an important product of the program. These packages document 
the well drilling, installation, and development activities and provide valuable data for well 
sampling and WAG characterization. The forms contained in the packages include predrilling 
and postdrilling checklists, drilling and construction logs, development and hydraulic 
conductivity records, and quality control-related documents. . 

V 



1. INTRODUCITON 

The purpose of this report is to document the drilling and installation of the groundwater 
quality monitoring (GQM) wells on the perimeter of Waste Area Grouping (WAG) 11. 
Installation of GQM wells was required at Oak Ridge National Laboratory (ORNL) for 
regulatory compliance. Data obtained from these wells will be used to characterize and assess 
groundwater quality at the perimeter of each WAG in accordance with applicable Department 
of Energy, state, and Environmental Protection Agency regulatory requirements. The wells 
in WAG 11 were drilled and developed from January 1990 to October 1990. 

1-1 THEWAGCONCEPT 

At ORNL, the solid waste management units (SWMUs) include solid waste storage areas 
(SWSAs), pipelines, spill sites, buildings, ponds, and experimental test sites that are 
considered to be potential sources of contamination. The SWMUs are further grouped into 
WAGS, the boundaries of which are defined by watersheds that contain contaminants derived 
from similar assemblages of operating facilities and SWMUs. Basically, the wells are located 
on or near these boundaries to determine whether contaminants have been released from the 
WAGS. 

1 2  DE!jCRIPTION OF WAG 11 

WAG 11 (White Wing Scrap Yard) is located on the west end of East Fork Ridge 
between White Wing Road and the Oak Ridge Turnpike [Fig. 1, map pocket (MMES map 
#C3E20004Al2_3, Rev. O ) ] .  The scrap yard is approximately 25 acres in size. 

This area was first used in the early 1950s for aboveground storage of contaminated 
material from the Oak Ridge National Laboratory (ORNL), the Oak Ridge Gaseous 
Diffusion Plant (ORGDP), and the Oak Ridge Y-12 Plant. Information about the exact dates 
during which material was stored in this area and the amounts of material contributed by the 
respective plants is limited. The material consisted largely of contaminated steel tanks, trucks, 
earth-moving equipment, and large pieces of steel, stainless steel, and aluminum, as well as 
reactor vessels used in Building 3019 of ORNL. 

Efforts were made from 1966 to 1971 to remove the contaminated material and clean up 
the site. These efforts included the survey of material to identify the amount of contamination 
present in order to dispose of the material properly. Approximately 6000 yd3 of contaminated 
soil that gave radiation readings ranging from 1 to 50 mR/hr was removed during cleanup 
operations from an area south of the access road. 

A radiological survey conducted on June 5, 1971, led to the conclusion that the entire 
area of White Wing Scrap Yard (WAG 11) was still extensively contaminated and that there 
was a problem with subsurface conditions. Eleven groundwater quality monitoring wells were 
installed along the perimeter of WAG 11 (Fig. 1, map pocket). 
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2. INSTALLATION METHODS 

Four basic types of well construction were used during the GQM installation program 
at ORNL. Schematic diagrams of these four well types are shown on Fig. 2. Three of the four 
types (A, B, and C) were used at WAG 11. These types are described in Sects. 2.1 through 
2.3. The specific details of each well installation are included in the monitoring well narratives 
(Appendix A). The specifications for drilling and well installation were provided in 
Construction Specifications for Monitoring Wells Installation Construction Project, 
K-4491G-Gl.' The proposed well design criteria for the WAG 11 wells can be found in the 
report Preliminary Geohydrologic Site Characterization and Proposed Water Quality Well 
Locations for WAG 11, ORNL/RAP/SU~/S~-SB~~~/~.~ Actual completion data for WAG 11 
are listed in Table 1. 

2 1  TYPEAWEXL 

The type A well boring is drilled to total depth with solid-stem augers. On completion, 
the boring is bailed with a steel bailer to remove drill cuttings. The well is completed with 2- 
in.-dim stainless steel screen, casing, and a silt trap. Stainless steel centralizers are positioned 
at the top of the screen and every 20 ft along the casing. A sandpack is poured into the 
annular space from total depth to 1 ft above the screen. Pelleted bentonite is poured into the 
annular space to create a 2-ft seal above the sandpack. The top of the bentonite seal is 
measured with a stainless steel weighted tape. The annular space above the bentonite seal is 
then grouted to the surface through a tremie pipe. 

22 TYPEBWEIL 

The first step in drilling the type B well is to auger a boring from the surface to a depth 
of 4 ft. A steel diverter casing is installed, and the annulus is grouted to the surface. The 
boring is then deepened with a tricone air rotary bit to a minimum depth of 10 ft total and 
2 ft into bedrock. Next, a steel surface casing is installed and grouted into place. The air 
rotary method is used to drill the boring to the required depth. The well is completed with 
4-in.-diam stainless steel screen and casing. A sandpack, a bentonite seal, and grout are 
installed in the annular space by the same procedures as used for the type A well. 

23 TYPEDWELL 

A type D well is a type A well with a diverter casing. If the auger encounters refusal 
before reaching total depth on a type A well, the boring is reamed with a larger auger to 
refusal, and a steel diverter casing is installed. The annulus is grouted up to surface level. The 
boring is deepened with a tricone air rotary bit to total depth, and the well is completed with 
2-in.-dim stainless steel screen and casing. A sandpack, a bentonite seal, and grout are 
installed in the annular space by the same procedures as those used for the type A well. 
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Fig- 2 The four types of well amstm&~ -on used during the Groundwae Qua.liQ 
Monitoring Well Installation Program at Oak Ridge National Lahtory. 
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Table 1. Actual completion data for WAG 11 

Depth SST casing Well Screened Water 
level Well clean to diam(in.) 

(ftIb 
type interval (ft) 

(ft)" 
1139 

1140 

1141 

1143 

1144 

1145 

1146 

1147 

1148 

1149 

1246 

33.0 

62.5 

97.4 

52.5 

122.3 

59.1 

117.3 

97.9 

67.5 

32.8 

86.63 

2 

2 

4 

4 

4 

2 

4 

4 

4 

4 

4 

A 

D 

B 

B 

B 

A 

B 

B 

B 

B 

B 

7.8-32.8 

32.2-62.3 

82.2-97.2 

37.5-52.2 

102.1-122.1 

38.0-58.9 

107.1-1 17.1 

77.7-97.7 

52.247.2 

17.5-32.5 

56.4-71.4 

-5.1 

-51.1 

-58.3 

-24.8 

-21.1 

-52.3 

-79.4 

-82.1 

-9.5 

- 10.2 

-31.5 

%tal drilled depth may vary from clean-out depth. See data packages 

bPredevelopment water levek depth measured from ground surface. 
(Appendix A). 

(Negative is below surface; positive, above surface.) 
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3. ENVIRONMENTAL, HEALTH, AND SAFETY 
REQUIREMENTS 

All well drilling at WAG 11 was conducted in accordance with procedures outlined in 
Health, Safety, and Environmental Profection Procedures for Excavating Operations, 
0RNL/M-116/Rl3. Among the procedures set forth by this document is a system for rating 
proposed well locations according to the degree of probability that contamination will be 
encountered. Ratings obtained by this system were used to determine the level of personnel 
training required and health and safety coverage to be used during drilling. 

The Superfund Amendment Reauthorization Act required still more stringent health and 
safety measures for personnel working in waste areas. These workers were required to have 
40 h of training for hazardous duty through an ORNL-approved course, 8 h of refresher 
training each year, 8 h of supervisor’s training for field supervisors, a whole-body count, 
baseline urinalysis, respirator testing and fitting, and medical monitoring. Personnel were also 
required to take a construction-worker training course covering the fundamentals of 
radioactivity and other types of contamination as well as the other hazards that could be 
encountered at ORNL. The workers were taught the proper procedures to follow in the 
event of an on-site emergency. 

Special procedures were used during drilling. The ground surface at all drill sites was 
covered with polyethylene sheeting to prevent contact between the tools and the ground. The 
sheeting would also have protected the environment in the event of a hydraulic fluid release. 
Containment was required for all drill cuttings produced. During augering, a metal pan was 
used to hold cuttings until a health physicist (Hp) could determine their proper disposition. 
During air rotary drilling, cuttings were diverted from the borehole to a special containment 
box designed by Martin Marietta Energy Systems, Inc. (Energy Systems). The box is a 500-gal, 
trailer-mounted tank with demister elements and high-efficiency particulate air filters at the 
air exhaust. In order that appropriate methods of disposal could be determined, the tank 
contents were checked by the Hp for radioactive contamination and by the site hydrogeologist 
for volatile organics. The operating instructions that were followed for determining disposition 
of the cuttings and water produced during drilling and development are included in 
Appendix B. 
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4. FIELD SUPPORT 

The construction contractor Geotek Engineering Company, whose contract began in 
May 1989, installed the GQM wells in WAG 11. ORNL Engineering administered the drilling 
contract through Energy Systems Procurement. The management organization chart for the 
project is in the Task Management Plan for Groundwater Quality Monitoring Well Installation, 
ORNL/RAP/LTR-SS/29! 

The hydrogeologic support and installation record keeping were supplied through a 
contract with ERC Environmental and Energy Services Company (ERCE), formerly 
EDGeNCI. An ERCE representative was present during all activities that affected the 
quality of the wells and advised Energy Systems on well construction. ORNL personnel or 
their subcontractors provided HP and industrial hygiene support . 

Construction engineering support was supplied by Energy Systems personnel. Drawings, 
excavation permits, well placement in the field, and as-built surveying and calculations were 
done by the Energy Systems Civil and Architectural Department or by their subcontractor, 
Adams Craft Herz Walker Engineering Company. The as-built survey coordinates and 
elevations are on the well installation/completion form for each well (Appendix A). The 
as-built coordinates are also summarized in a table on the well location map (Fig. 1). 
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5. DRILLING RECORDS 

e 

A complete data package has been compiled for each of the 11 GQM wells drilled in 
WAG 11. These data packages are presented in numerical order in Appendix A. All original 
records are retained in the Environmental Restoration (ER) Division Records Control Data 
Base. The forms included in each well data package are listed here in the order in which they 
appear in the package: 

1. monitor well narrative, 
2. predrilling checklist for monitoring wells, 
3. decontamination checklist for drilling equipment, 
4. well log, 
5. well installatiodcompletion form, 
6. monitoring well materials certification, 
7. post-well completion checklist, 
8. monitoring well development form, 
9. monitoring well development progress, 

10. hydraulic conductivity calculation, 
11. nonconformance report (if necessary), and 
12. chain of custody forms. 

Three additional forms used in the field by the site hydrogeologist but not included in 
the published data packages are the monitoring well progress form, the hydraulic conductivity 
test field sheet, and the containment box checklist. These forms are also kept in the ER 
Division Records Control Data Base. 
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6. WELL, DEWLOPMEN" 

Wells were developed by pumping. Wells with high initial turbidities were surged 
beforehand with a workover rig and a stainless steel surge block to facilitate removal of the 
sediment from the wells. The contents of the wells were then pumped out using Geoguard 
airlift pumps and oilless air compressors. Development of a well was considered complete 
when at least three well volumes had been removed and the turbidity was measured at 5 
NTUs or less. Several wells had turbidity ratings higher than 5 NTUs even after extensive 
pumping, but, in order to prevent the pulling in of groundwater from too far away, a 
maximum limit of 30 to 35 well volumes was determined by Energy Systems hydrogeologists 
to be the upper limit that should be removed. The contents of the wells were pumped out 
using Geoguard development pumps. The two-stage Geoguard pumps were converted to 
dedicated bladder pumps for sampling after development was complete. All development 
water was contained and disposed of according to the operating instructions in Appendix B. 

Of the 11 wells in WAG 11,9 had turbidities less than or equal to 5 NTUs. The number 
of well volumes removed ranged from 4.0 to 34.2, with an average of 15.6 well volumes. The 
procedure for measuring turbidity described in ORNL/RAP/L,~-88/284 was replaced with a 
more accurate method. While the previously used method depended on a visual comparison 
of the sample with prepared standards, the new method employs the Cole-Parmer 
turbidimeter, which measures NTUs by passing a lens-focused light beam through a test tube 
filled with a water sample. A photosensor detects the intensity of the exiting light beam, and 
an analog scale on the instrument displays the turbidity of the sample. 
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7. SAMPLING DURING INSTALLATION 

The ERCE hydrogeologist took samples of soil, rock, and drilling water during well 
installation and submitted them to the ORNL Analytical Chemistry Division for chemical 
analyses. Soil and rock samples were taken from the unsaturated and saturated zones. 
Samples of drilling water were collected from the water pump discharge on the drill rig during 
air rotary drilling. All samples were transferred using chain-of-custody forms, which are 
included in the data packages. The sampling procedures are explained in 
ORNL/RAP/L,TR-88/28! Soil samples were collected from each single well and from one 
well of each well pair. A drilling-water sample was collected from each air-rotary-drilled 
boring. 

Analyses for 31 chemical elements, gross alpha, gross beta, and 40K were routinely 
performed on the soil and water samples. The results from these analyses are contained in 
the ER Division Records Control Data Base. 
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8. SPECIAL NOTES ON INSTALLATION AND DEVELOPMENT 

The following special events took place during the drilling of the GQM wells in 
WAG 11. 

8.1 CONTAMINATION DETECTED 

The ERCE hydrogeologist detected an unusual reddish color in the drill water generated 
in well 1149 

8.2 DEVIATIONS FROM THE SPECIFICATIONS 

0 An obstruction was encountered in well 1146 at a depth of 118 ft. Well casing was set 
above it. Filling the annulus required an excessive amount of grout. During the grouting 
process, a 30-ft section of tremie pipe was dropped into the annulus and was 
encapsulated in grout. 

a A stainless steel weighted tape was dropped into the well annulus of well 1148 and was 
encapsulated in bentonite and grout. 

A hydraulic hose broke during drilling of well 1140, but the boring was not contaminated. 
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1.0 General Information 

1.1 well Location 

Monitoring well number 1139 is located 
located in the southern boundary of Wh 

in WAG 11. It is 
te Wing Scrap 

Yard. 
C3E20004A075. Survey coordinates for this well are N 
34,507.9669, E 28,700.6980 (Y-12 grid) or latitude 35O- 
57'-05.50" and longitude 84°-20y-48.939'. Coordinate data 
were provided by Martin Marietta Energy Systems. 
method used for conversion from Y-12 grid to Tennessee- 
Lambert State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and 
Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant 
Control, November 6, 1985, Field Book: ESS-3115, pp. 1- 
20." The latitude and longitude were calculated by Adams 
Craft Herz Walker Engineering, Inc., using methods from 
the U . S .  Coast and Geodetic Survey Publication 62-4, 
"State Plane Coordinates by Automatic Data Processing." 

The location is shown on O W L  drawing number 

The 

1.2 Drilling Information 

Well number 1139 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-19-90 and was finished on 
1-22-90. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included 
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on the well installation/ completion form. A synopsis of 
the drilling activity follows. This information was 
typed directly from field notes and was edited only when 
necessary for clarification. 

1-19-90 

1-22-90 

1-23-90 

The rig was mobilized to the staked location 
and set up on plastic sheeting. Split spoon 
samples were taken from surface to refusal at 
7.5 feet. The boring was deepened with a 6-inch 
auger to 22.5 feet. 
The boring was deepened from 22.5 feet to auger 
refusal at 33.5 feet with a 6-inch auger. Two 
inch stainless steel screen and casing was then 
set with sand pack and bentonite pellet seal. 
The annulus was grouted to surface with 1 sack 
cement . 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 

2.0 Technical Information 

2.1 Decontaminrtion Procedur.8 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
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Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O., 
K-4147, April 1987, pgs, 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. The majority of the Chickamauga, 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 
varying amounts of chert. 
yellow and maroon calcareous siltstone and blue-gray 
limestone. The Rome Formation is composed of interbedded 
sandstone, siltstone, shale, and, locally, dolomite. 

The Rome Formation underlies the 

The uppermost beds consist of 

2.3 sample collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 45005, ORNL. A chain of custody form for 
this sample is included with this data package. 
sample 1139S01 was collected in the split spoon interval 
from 6.2 to 6.5 feet on 1-19-90. 

Soil 
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A bulk density soil sample was collected from the split 
spoon sample interval from 1.0 to 1.3 feet. The sample 
was measured and weighed, and a bulk density of 2.22 
grams/cm3 was calculated. 

Installation and Development 

2 . 4 . 1  Installation 

This was a Type A well. 
split spooned and augered from ground surface to a total 
depth of 33.5 feet. A 2-inch diameter stainless steel 

A 6-inch diameter boring was 

screen with threaded bottom cap was installed from 7.8 
feet to 33.0 feet. A 2-inch diameter stainless steel 
casing was installed above the screen from 7.8 feet to 
2.2 feet above ground surface. A sandpack was then 
tremied into the annular space from 4.4 to 33.9 feet, 
with a 1.6 foot bentonite pellet seal poured into the 
annular space above the sandpack from 2.8 to 4.4 feet. 
The annular space from the top of the bentonite seal to 
the surface was tremie grouted with a cement/bentonite 
slurry. A detailed schematic of the well is included on 
the well installation/completion form. 

2.4.2 Well Development 

Well number 1139 was developed to remove drill cuttings, 
silt, and other fines. The monitoring well was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 565 gallons of water had been 
evacuated and the clarity of the discharge water was 
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approved by the company representative. The final 
turbidity value measured at completion was >lo0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

204.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 

dedicated monitoring well pump was installed on 7/31/90 
at a depth of 29.8 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at ORNL. 

A copy of the pump certification is kept on 

2.5 Hydraulic Conductivity Testing 

Well number 1139 was tested for the determanation of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. This was accomplished by 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. The changing water levels were measured 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 2.71 x cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package . 

The hydraulic conductivity 

A computer printout of the hydraulic 
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1.0 General Information 

1.1 Well Location 

Monitoring well number 1140 is located in WAG 11. It is 
located in the southern boundary of White Wing Scrap 
Yard. The location is shown on ORNL drawing number 
C3E20004A075. Survey coordinates for this well are 
N 34,497.9754, E 28,111.2064 (Y-12 grid) or latitude 
35°-571-02.1780 and longitude 840-201-54.82". 
Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion from 
Y-12 grid to Tennessee-Lambert State Plane 
Coordinates came from the publication nTennessee 
Valley Authority Data Services Branch and Mapping 
Services Branch, Oak Ridge, Tennessee, DOE Plant 
Control, November 6, 1985, Field Book: ESS-3115, 
pp. 1-20." The latitude and longitude were 
calculated by Adam Craft Herz Walker Engineering, 
Inc., using methods from the U.S. Coast and Geodetic 
Survey Publication 62-4, nState Plane Coordinates by 
Automatic Data Processing." 

1.2 Drilling Information 

Well number 1140 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-31-90 and was finished on 3-5-90. 
Paragraph 2.4.1 includes a detailed discussion of the 
well installation and a well schematic is included on the 
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well installation/completion form. 
drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

A synopsis of the 
This information was typed 

1-19-90 

3-2-90 

3-5-90 

3-6-90 

The rig was mobilized to the staked location 
and set up on plastic sheeting. 
augered to 6.0 feet with a 14-inch auger. Set 
6.0 feet of 10 3/4-inch decontaminated steel 
diverter casing and grouted it into place. 
Moved rig from location. 

The boring was 

The rig was moved to location. Drilled to 62.5 
feet using an 8.0-inch air rotary tricone bit. 

Set 2-inch stainless steel screen and casing 
with sandpack and bentonite pellet seal. 
rig from location. 

Move 

Grouted annulus with 7.0 sacks cement. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 

2.1 Decontamination Prooedure8 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
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centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O. 
K-4147, April 1987, pgs. 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 
The Rome Fprmation is composed of interbedded sandstone, 
siltstone, shale, and, locally, dolomite. 

The Rome Formation underlies the 
The Chickamauga Limestone 

The majority of the Chickamauga, 

2.3 sample colleetion 

A bulk density soil sample was collected from the split 
spoon sample interval from 3.5 to 3.8 feet. The sample 
was measured and weighed, and a bulk density of 2.22 
grams/cm3 was calculated. No samples were collected 
during drilling for chemical analysis. 
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The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 3/2/90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

2.4 Installation and Development 

2.4.1 Installation 

This was a Type D well. 
augered from ground surface to 6.0 feet and a 10 3/4-inch 
diverter casing was installed and grouted. An 8-inch 
diameter boring was then drilled with an air rotary 
tricone roller bit from 6.0 to 62.5 feet. A 2-inch 
diameter stainless steel screen with threaded bottom cap 
was installed from 32.3 to 62.5 feet. A 2-inch diameter 
stainless steel casing was installed above the screen at 

A 14.0-inch diameter boring was 

32.3 feet and extended 2.8 feet above ground surface. A 

sandpack was then tremied into the annular space from 
30.5 to 62.5 feet, with a 1.5 foot bentonite pellet seal 
poured into the annular space above the sandpack from 
29.0 to 30.5 feet. The annular space from the top of the 
bentonite seal to the surface was tremie-grouted with a 
cement/bentonite slurry. A detail of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

L 
Well number 1140 was developed to remove drill cuttings, 
silt, and other fines. The monitoring well was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 

P A C -  4 OF- 18 



until a measured total of 120 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 4.0 NTU's. A 
development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation o f  Dedicated Nonitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 8/16/90 
at a depth of 61.6 feet below ground surface, These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at ORNL. 

A copy of the pump certification is kept on 

Hydraulic Conductivity Testing 

Well number 1140 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. This was accomplished by 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod 11 data recorder. 
value of 1.17 x cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package. 

The changing water levels were measured 

The hydraulic conductivity 

A computer printout of the hydraulic 
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1.0 General Information 

1.1 Well Location 

Monitoring well number 1141 is located in WAG 11. It is 
located in the southern boundary of White Wing scrap 
Yard. The location is shown on ORNL drawing number 
C3E20004A075. Survey coordinates for this well. are N 
34,488.6430, E 28,148.8969 (Y-12 grid) or latitude 3 5 O -  

57'-02.30" and longitude 84°-20'-54.38n. Coordinate data 
were provided by Martin Marietta Energy Systems. 
method used for conversion from Y-12 grid to Tennessee- 
Lambert State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and 
Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant 
Control, November 6, 1985, Field Book: ESS-3115, pp. 1- 
20." 
Craft Herz Walker Engineering, Inc., using methods from 
the U.S. Coast and Geodetic Survey Publication 62-4, 
"State Plane Coordinates by Automatic Data Processing." 

The 

The latitude and longitude were calculated by Adams 

1.2 Drilling Information 

Well number 1141 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-30-90 and was finished on 
2-14-90. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included 
on the well installation/comphetion form. A synopsis of 
the drilling activity follows. 
typed directly from field notes and was edited only when 
necessary for clarification. 

This information was 
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1-30-90 The rig was mobilized to location and set up on 
plastic sheeting. 
taken from surface to first refusal at 5.6 
feet. The boring was deepened with a 6-inch 
auger to 29.0 feet. Split spoons were taken 
from 29.0 feet to refusal at 34.7 feet. The 
boring was deepened from 34.7 feet to refusal 
at 58.0 feet using a 6-inch auger. Six feet of 
15 l/4-inch decontaminated diverter casing was 
set and grouted. 
locat ion . 

Split spoon samples were 

The rig was moved from 

2-8-90 The rig was moved to location. Drill from 6.0 
feet to 60.5 feet using a 14 1/2-inch air 
rotary tricone bit. 
inch decontaminated steel surface casing and 
grouted it to surface. 
location. 

Set 60.5 feet of 10 3/4- 

The rig was moved from 

2-14-90 Move rig to location. Drill from 60.5 feet to 
97.5 feet using an 8-inch air rotary tricone 
bit. Set 97.4 feet of 4-inch stainless steel 
screen and casing with sandpack and bentonite 
seal. 
Grouted stainless steel casing annulus with 17 
sacks cement. 

2-15-90 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were.from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 
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2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O. 
K-4147, April 1987, pgs. 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shales and maroon to gray 
calcareous siltstone. 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 
varying amounts of chert. 
yellow and maroon calcareous siltstone and blue-gray 
limestone. The Rome Formation is composed of interbedded 

The Rome Formation underlies the 

The majority of the Chickamauga, 

The uppermost beds consist of 

sandstone, siltstone, shale, and, locally, dolomite. 
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A bulk density soil sample was collected from the split 
spoon sample interval from 3.5 to 3.8 feet. The sample 
was measured and weighed, and a bulk density of 2.11 
grams/cm3 was calculated. 
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The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-14-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

2.4 Installation and Development 

2.4.1 Installation 

This was a Type B well. 
augered from ground surface to 6.0 feet. A 15 1/4-inch 
diverter casing was installed from surface to.6.O feet 
below ground surface and grouted in place. The boring 
was then extended past the refusal depth with a 14.5-inch 
air rotary tricone roller bit from 6.0 feet to 60.5 feet. 
A 10 3/4-inch diameter string of decontaminated steel 
surface casing was installed from 0.0 feet to 60.5 feet, 
sealed with a 1.5 foot bentonite pellet layer from 59.0 

A 22.0-inch diameter boring was 



feet to 60.5 feet, and tremie grouted in place. The 
surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. 
After the surface casing was installed, the air rotary 
method was used to drill an 8-inch diameter boring to a 
total depth of 97.5 feet. A 4-inch diameter stainless 
steel screen with threaded bottom cap was installed from 
82.2 feet to 97.4 feet. A 4-inch diameter stainless 
steel casing was installed from the top of the screen at 
82.2 feet and extended 2.8 feet above ground surface. A 

sandpack was then tremied into the annular space from 
77.9 to 97.4 feet, with a 1.8 foot bentonite pellet seal 
poured into the annular space above the sandpack from 
76.1 to 77.9 feet. The annular space from the top of the 
bentonite seal to the surface was tremie grouted with a 
cement/bentonite slurry. 
well is included on the well installation/completion 
form. 

A detailed schematic of the 

2.4.2 well Development 

Well number 1141 was developed to remove drill cuttings, 
silt, and other fines. The monitoring well was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 160 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was 4.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

The final 
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2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 7/27/90 
at a depth of 89.8 feet below ground surface. 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at OR?-&. 

These 

A copy of the pump certification is kept on 

Hydraulic Conductivity Testing 

Well number 1141 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 1.45 x lo'& cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 

This was accomplished by 

The changing water levels were measured 

The hydraulic conductivity 

A computer printout of the hydraulic 

package. 



1.0 ~eneral Information 

1.1 well Location 

Monitoring well number 1143 is located in WAG 11. 
located in the southern boundary of White Wing Scrap 
Yard. The location is shown on OWL drawing number 
C3E20004A075. 
35,068.4127, E 27,569.5606 (Y-12 grid) or latitude 35O- 
578-03.881t and longitude 84°-218-04.16*8. Coordinate data 
were provided by Martin Marietta Energy Systems. 
method used for conversion from Y-12 grid to Tennessee- 
Lambert State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and 
Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant 
Control, November 6, 1985, Field Book: ESS-3115, pp. 1- 
20." 

Craft Herz Walker Engineering, Inc., using methods from 
the U . S .  Coast and Geodetic Survey Publication 62-4, 
"State Plane Coordinates by Automatic Data Processing.n 

It is 

Survey coordinates for this well are N 

The 

The latitude and longitude were calculated by Adams 

1.2 Drilling Information 

Well number 1143 was drilled by Geotek Engineering 
Company.' Ah Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-23-90 and was finished on 3-6-90. 
Paragraph 2.4.1 includes a detailed discussion of the 
well installation and a well schematic is included on the 
well installation/completion form. A synopsis of the 
drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

This information was typed 
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1-23-90 

1-24-90 

1-25-90 

2-1-90 

2-2-90 

3-6-90 

3-7-90 

This well 

The rig was mobilized to the staked location 
and set up on plastic sheeting. 
augered to 6.5 feet using a 22-inch auger. 
6.5 feet of 15 l/l-inch decontaminated steel 
diverter casing and grouted it to surface. 
Augered from 6.5 feet to refusal at 27.5 feet 
using a 14.0-inch auger. 
air rotary tricone and drill from 27.5 feet to 
30.0 feet. 
Set 30.0 feet 10 l/l-inch decontaminated steel 
surface casing with bentonite seal and tremie 
grouted it to surface with 15 sacks grout. 
Rig up and drill from 30.0 feet to 38.0 feet 
using an 8.0-inch air rotary tricone bit. 
Drill from 38.0 feet to total depth at 52.5 
feet. Rig down. 
Set 4-inch stainless steel well casing and 
screens with sandpack and bentonite seal. 
Tremie grouted well casing annulus with 9.0 
sacks of cement. 

The boring was 
Set 

Rig up a 14.0-inch 

was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologists Bruce Mcmaster and 
Timothy A. Lee. All well construction materials and 
supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items 
is shown on the included Monitoring Well Materials 
Certification form. 

0 

0 

i 
D 



2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O. 
K-4147, April 1987, pgs. 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAC 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 
varying amounts of chert. 
yellow and maroon calcareous siltstone end blue-gray 
limestone. The Rome Formation is composed of interbedded 
sandstone, siltstone, shale, and, locally, dolomite. 

The Rome Formation underlies the 

The majority of the Chickamauga, 

The uppermost beds consist of 
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2.3 Sample Collection 

No soil or water samples were collected during drilling. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-2-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

2.4 Installation and Development 

2.4.1 Installation 

This was a Type B well. 
augered from ground surface to 6.5 feet. 
diverter casing was installed from surface to 6.5 feet 
below ground surface and grouted in place. 
diameter boring was augered from 6.5 feet to 27.5 feet 
(auger refusal). 
refusal depth with a 14.0-inch air rotary tricone roller 
bit from 27.5 feet to 30.0 feet. A 10 3/4-inch diameter 
string of decontaminated steel surface casing was 
installed from 0.0 feet to 30.0 feet, sealed with a 1.5 
foot bentonite pellet layer from 28.5 feet to 30.0 feet, 
and tremie grouted in place. 
minimizes potential cross contamination between the 
regolith and bedrock water bearing zones. 
surface casing was installed, the air rotary method was 
used to drill an 8-inch diameter boring to a total depth 
of 52.5 feet. A 4-inch diameter stainless steel screen 
with threaded bottom cap was installed from 37.5 feet to 
52.5 feet. A 4-inch diameter stainless steel casing was 
installed from the top of the screen at 37.5 feet and 

A 22.0-inch diameter boring was 

A 15 1/4-inch 

A 14.5-inch 

The boring was then extended past the 

The surface casing 

After the 
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extended 2.5 feet above ground surface. A sandpack was 
then tremied into the annular space from 30.4 to 52.5 
feet, with a 3.6 foot bentonite pellet seal poured into 
the annular space above the sandpack from 26.8 to 30.4 
feet. The annular space from the top of the bentonite 
seal to the surface was tremie grouted with a 
cement/bentonite slurry. 
well is included on the well installation/completion 
form. 

A detailed schematic of the 

2m4.2 Well Development 

Well number 1143 was developed to remove drill cuttings, 
silt, and other fines. The monitoring well was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 161 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was 4.0 NTU's. A 
development form showing the exact method of development 
and other pertinent data is appended. 

The final 

2.4.3 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 7/27/90 
at a depth of 51.5 feet below ground surface. 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at ORNL. 

These 

A copy of the pump certification is kept on 
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1.0 General Information 

1.1 Well Location 

Monitoring well number 1144 is located in WAG 11. It is 
located in the northwestern boundaries of White Wing 
Scrap Yard. The location is shown on ORNL drawing number 
C3E20004A075. 
N 35,339.3270, E 27,421.6061 (Y-12 grid) or latitude 35O- 
57'-05.29" and longitude 84O-21'-07,49". Coordinate data 
were provided by Martin Marietta Energy Systems. 
method used for conversion from Y-12 grid to Tennessee- 
Lambert State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and 
Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant 
Control, November 6, 1985, Field Book: ESS-3115, pp. 1- 
20 ."  

Craft Her2 Walker Engineering, Inc., using methods from 
the U . S .  Coast and Geodetic Survey Publication 62-4, 
"State Plane Coordinates by Automatic Data ProcessingOn 

Survey coordinates for this well are 

The 

The latitude and longitude were calculated by Adams 

1.2 Drilling Information 

Well number 1144 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-10-90 and was finished on 
2-15-90. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included 
on the well installation/completion form. A synopsis of 
the drilling activity follows. 
typed directly from field notes and was edited only when 
necessary for clarification. 

This information was 
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2-1-90 

2-2-90 
2-15-90 

2-16-90 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 
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2.0 Technical Information 

2.1 Decontamination Procedure8 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O. 
K-4147, April 1987, pgs. 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. The Rome Formation underlies the 
southwestern half of WAG 11. 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 
varying amounts of chert. 
yellow and maroon calcareous siltstone and blue-gray 
limestone. 
sandstone, siltstone, shale and locally, dolomite. 

The Chickamauga Limestone 

The 

The majority of the Chickamauga, 

The uppermost beds consist of 

The Rome Formation is composed of interbedded 
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2.3 sample Collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S,  ORNL. A chain of custody form for 
this sample is included with this data package. 
sample 1144S01 was collected in the split spoon interval 
from 29.8 to 30.1 feet on 1-10-90. 

Soil 

A bulk density soil sample was collected from the split 
spoon sample interval from 6.5 to 6.8 feet. The sample 
was measured and weighed, and a bulk density of 2.04 
grams/cm3 was calculated. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-15-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

Installation and Development 

2.4 .1  Installation 

This was a Type B well. 
augered from ground surface to 6.0 feet. A 15 1/4-inch 
diverter casing was installed from surface to 6.0 feet 
below ground surface and grouted in place. A 14.5-inch 
diameter boring was augered from 6.0 feet to 39.1 feet 
(auger refusal). The boring was then extended past the 
refusal depth with a 14.0-inch air rotary tricone roller 
bit from 39.1 feet to 44.0 feet. A 10 3/4-inch diameter 
string of decontaminated steel surface casing was 

A 22.0-inch diameter boring was 



installed from 0.0 feet to 44.0 feet, sealed with a 2.0 
foot bentonite pellet layer from 42.0 feet to 44.0 feet, 
and tremie grouted in place. The surface casing 
minimizes potential cross contamination between the 
regolith and bedrock water bearing zones. 
surface casing was installed, the air rotary method was 
used to drill an 8-inch diameter boring to a total depth 
of 122.5 feet. A 4-inch diameter stainless steel screen 
with threaded bottom cap was installed from 102.1 feet to 
122.3 feet. A A-inch diameter stainless steel casing was 
installed'from the top of the screen at 102.1 feet and 
extended 2.9 feet above ground surface. A sandpack was 
then tremied into the annular space from 98.5 to 122.3 
feet, with a 1.4 foot bentonite pellet seal poured into 
the annular space above the sandpack from 97.1 to 98.5 
feet. The annular space from the top of the bentonite 
seal to the surface was tremie grouted with a 
cement/bentonite slurry. 
well is included on M e  well installation/completion 
form. 

After the 

A detailed schematic of the 

2.4.2 Well Development 

Well number 1144 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 970 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was 5 NTU's. 
development form showing the exact method of development 
and other pertinent data is appended. 

The final 
A 
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2.4.3 Installation of Dedicated Monitoring Re11 Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 9-16-90 
at a depth of 119.6 feet below ground surface. 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at OWL. 

These 

A copy of the pump certification is kept on 

Hydraulic Conductivity Testing 

Well number 1144 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. The changing water levels were measured 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 1.58 x cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 

This was accomplished by 

The hydraulic conductivity 

A computer printout of the hydraulic 

package. 
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1.0 G9ner.l Information 

1.1 well Location 

Monitoring well number 1145 is located in WAG 11. It is 
located in the northwest boundary of White Wing Scrap 
Yard. The location is shown on ORNL drawing number 
C3E20004A075. Survey coordinates for this well are 
N 35,589.3486, E 27,674.9621 (Y-12 grid) or latitude 3 5 O -  

57'-08.74'' and longitude 84°-218-06.6298. Coordinate data 
were provided by Martin Marietta Energy Systems. 
method used for conversion from Y-12 grid to Tennessee- 
Lambert State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and 
Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant 
Control, November 6, 1985, Field Book: ESS-3115, pp. 1- 
20." The latitude and longitude were calculated by Adams 
Craft Herz Walker Engineering, Inc., using methods from 
the U.S. Coast and Geodetic Survey Publication 62-4, 
"State Plane Coordinates by Automatic Data Processing." 

The 

1.2 Drilling Iaformation 

Well number.1145 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-11-90 and was finished on 
1-15-90. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included 
on the well installation/completion form. A synopsis of 
the drilling activity follows. 
typed directly from field notes and was edited only when 
necessary for clarification. 

This information was 
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1-11-90 The rig was mobilized to location and set up on 

I 

1-12-90 

1-15-90 

1-16-90 

plastic sheeting. 
taken from surface to 45.0 feet. 
The boring was deepened from 45.0 feet to auger 
refusal at 59.1 feet using a 6-inch auger. The 
well was bailed to 58.0 feet. 

Split spoon samples were 

The boring was bailed to 59.0 feet. Two-inch 
stainless steel casing and screen was set with 
sand pack and bentonite seal. 
The stainless steel casing was grouted into 
place with 6 sacks cement. 

2.0 Technical Information 

2.1 Decontamination Procedure. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologists Timothy A. Lee and 
Michael L. Ebers. All well construction materials and 
supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items 
is shown on the included Monitoring Well Materials 
Certification form. 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O. 
K-4147, April 1987, pgs. 2-4).  A checklist of the 
cleaned materials is included with this data package. 
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2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. The majority of the Chickamauga, 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 
varying amounts of chert. 
yellow and maroon calcareous siltstone and blue-gray 
limestone. The Rome Formation is composed of interbedded 
sandstone, siltstone, shale, and, locally, dolomite. 

The Rome Formation underlies the 

The uppermost beds consist of 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed 
in I-CHEM specialty cleaned glass containers, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, OWL. Chain of custody forms for 
these samples are included with this data package. Soil 
sample 1145S01 was collected in the split spoon interval 
from 20.2 to 20.6 feet on 1-11-90 and soil sample 1145802 
was collected in the split spoon interval from 27.8 to 
28.4 on 1-11-90. 

A bulk density soil sample was collected from the split 
spoon sample interval from 10.2 to 10.5 feet. 
was measured and weighed, and a bulk density of 2.30 
grams/cm3 was calculated. 

The sample 
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2.4 Installation 8nd Development 

2.4.1 Installation 

This was a Type A well. 
split spooned and augered from ground surface to a total 
depth of 59.1 feet. A 2-inch diameter stainless steel 
screen with welded bottom cap was installed from 38.0 
feet to 59.1 feet. A 2-inch diameter stainless steel 
casing was installed above the screen from 38.0 feet to 

A 6-inch diameter boring was 

2.0 feet above ground surface. A sandpack was then 
tremied into the annular space from 36.2 to 59.1 feet, 
with a 1.1 foot bentonite pellet seal poured into the 
annular space above the sandpack from 35.1 to 36.2 feet. 
The annular space from the top of the bentonite seal to 
the surface was tremie grouted with a cement/bentonite 
slurry. A detailed schematic of the well is included on 
the well installation/completion form, 

2.4.2 Well Development 

Well number 1145 was developed to remove drill cuttings, 
silt, and other fines. The monitoring well was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 331 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was >lo0 NTU's. 
development form showing the exact method of development 
and other pertinent data is appended. 

The final 
A 



2.4.3 Inst8llatioa of Dedic8ted Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 8-2-90 at 
a depth of 58.3 feet below ground surface. These pumps 
are decontaminated at American Sigma and are sent 
prepackaged. 
file at ORNL. 

A copy of the pump certification is kept on 

Hydraulic Conductivity Testing 

Well number 1145 was not tested for hydraulic 
conductivity. The water level in the well was too low 
for a falling head test. A stainless steel slug would 
not pass by a tight spot in the well screen thus 
prohibiting a rising head test. 



1.1 Well Location 

Monitoring well number 1146 is located in WAG 11. It is 
located in the northwestern portion of White Wing Scrap 
Yard. The location is shown on ORNL drawing number 
C3E20004A075. Survey coordinates for this well are 
N 35,704.1986, E 28,337.7057 (Y-12 grid) or latitude 35O- 
57'-13.3311 and longitude 84°-218-00.701g. Coordinate data 
were provided by Martin Marietta Energy Systems. The 
method used for conversion from Y-12 grid to Tennessee- 
Lambert State Plane Coordinates came from the publication 
lITennessee Valley Authority Data Services Branch and 
Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant 
Control, November 6, 1985, Field Book: ESS-3115, pp. 1- 
20." The latitude and longitude were calculated by Adams 
Craft Her2 Walker Engineering, Inc., using methods from 
the U.S. Coast and Geodetic Survey Publication 62-4, 
"State Plane Coordinates by Automatic Data Processing." 

1.2 Drilling Information 

Well number 1146 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-5-90 and was finished on 2-27-90. 
Paragraph 2.4.1 includes a detailed discussion of the 
well installation and a well schematic is included on the 
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HZL NO. 1146 

well installation/completion form. 
drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

A synopsis of the 
This information was typed 

1-4-90 

1-5-90 

1-8-90 

2-22-90 

2-23-90 

2-26-90 

2-27-90 

2 -2 8-9 0 

The rig was mobilized to location and set up on 
plastic sheeting. 
Split spoon samples were taken from surface to 
refusal at 38.0 feet. The boring was augered 
to 28.0 feet with a 14.0-inch auger. 
Set 10 3/4-inch decontaminated steel diverter 
casing at 28.0 feet with a 2.0 feet bentonite 
pellet seal. The rig was moved from location. 
The casing annulus was grouted with 10 sacks 
cement. 
Move rig to location and drill to 62.5 feet 
with an 8.0-inch air rotary tricone bit. 
Drill to 122.5 feet with 8.0-inch air rotary 
tricone bit. 
The well was deepened from 122.5 feet to 132.5 
feet. 
which stopped at 121.0 feet. 
casing and redrill hole. 
Re-drill hole with 8,O-inch air rotary tricone 
bit to 132.5 feet. After pulling drill steel 
out of hole, weighted tape showed total depth 
of hole at 118.0 feet, Decide to run 4.0-inch 
stainless steel casing to 117.3 feet and set it 
with sand pack and bentonite pellet seal. 
rig was moved from location. 
Tremie grouted annulus with 25 sacks cement 
with flocele.* 

Ran 4.0-inch stainless steel casing 
Decided to pull 

The 



3-2-90 Tremie grouted annulus with 27 more sacks 

3-6-90 Tremie grouted annulus with 12 more sacks 
cement with flocele. 

cement with flocele. 
Tremie grouted annulus with 1 more sack cement 
to surface. 

3-7-90 

* After the stainless steel casing was set with sandpack and 
bentonite seal, 30.0 feet of P.V.C. tremie pipe was dropped 
into the annulus of this well. After a few attempts to 
"fish", this pipe was encapsulated in the grout. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 

2.0 Technical Information 

2.1 Decontamination Procedure8 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O. 
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K-4147, April 1987, pgs. 2-4). A checklist of the 
cleaned materials is included with this data package. I 
2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 
varying amounts of chert. 
yellow and maroon calcareous siltstone and blue-gray 
limestone. 
sandstone, siltstone, shale, and, locally, dolomite. 

The Rome Formation underlies the 

The majority of the Chickamauga, 

The uppermost beds consist of 

The Rome Formation is composed of interbedded 

2.3 Sample Collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, ORNL. A chain of custody form for 
this sample is included with this data package. Soil 
sample 1146S01 was collected in the split spoon interval 
from 37.0 to 38.0 feet on 1-5-90. 
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A bulk density soil sample was collected from the split 
spoon sample interval from 4.1' to 4.5'. The sample was 
measured, weighed and a bulk density of 1.74 grams/cm3 
was calculated. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-26-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. 
detectable signs of hydrocarbons. 

The filter showed no 

~~ 

Installation and Development 2.3 

2.4.1 Installation 

This was a Type B well. 
augered from surface to 28.0 feet. 
diameter string of decontaminated steel surface casing 
was installed from 0.0 feet to 28.0 feet, sealed with a 
2.0 foot bentonite pellet layer from 26.0 feet t o  28.0 
feet, and tremie grouted in place. The surface casing 
minimizes potential cross contamination between the 
regolith and bedrock water bearing zones. 
surface casing was installed, the air rotary method was 
used to drill an 8-inch diameter boring to a total depth 
of 132.5 feet. A 4-inch diameter stainless steel screen 
with threaded bottom cap was installed from 107.1 feet to 
117.3 feet. A 4-inch diameter stainless steel casing was 
installed from the top of the screen at 107.1 feet and 
extended 2.9 feet above ground surface. A sandpack was 
then tremied into the annular space from 103.8 to 117.3 

A 14.0-inch diameter boring was 
A 10 3/4-inch 

After the 
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feet, with a 1.4 foot bentonite pellet seal poured into 
the annular space above the sandpack from 102.4 to 103.8 
feet. 
seal to the surface was tremie grouted with a 
cement/bentonite slurry. A detailed schematic of the 
well is included on the well installation/ completion 

The annular space from the top of the bentonite 

t 

i 

form. I 
2.4.2 Well Development 

Well number 1146 was developed to remove drill cuttings, 
silt, and other fines. The monitoring well was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 501 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 2.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 8/9/90 at 
a depth of 112.0 feet below ground surface. 
are decontaminated at American Sigma and are sent 
prepackaged. 
file at OWL. 

These pumps 

A copy of the pump certification is kept on 
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2 . 5  Hydraulic Conductivity Testing 

Well number 1146 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. This was accomplished by 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time, The changing water levels were measured 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 1.06 x 10'' cmjsecond (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package , 

The hydraulic conductivity 

A computer printout of the hydraulic 
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1.0 General Information 

1.1 well Location 

Monitoring well number 1147 is located in WAG 11. 

located in the northeastern portion of White Wing Scrap 
Yard. The location is shown on ORNL drawing number 
C3E20004A075. 

35 ,696 .4970,  E 28,354.4126 (Y-12 grid) or latitude 35O- 

57@-13.3618 and longitude 84°-21'-00.48n. 

were provided by Martin Marietta Energy Systems. 
method used for conversion from Y-12 grid to Tennessee- 
Lambert State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and 
Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant 
Control, November 6 ,  1985, Field Book: ESS-3115, pp. 1- 
20 ."  The latitude and longitude were calculated by Adams 
Craft Herz Walker Engineering, Inc., using methods from 
the U.S. Coast and Geodetic Survey Publication 62-4, 

"State Plane Coordinates by Automatic Data Processing." 

It is 

Survey coordinates for this well are N 

Coordinate data 
The 

1.2 Drilling Information 

Well number 1147 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-4-90 and was finished on 1-29-90. 

Paragraph 2 . 4 . 1  includes a detailed discussion of the 
well installation and a well schematic is included on the 
well installation/completion form. A synopsis of the 

drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

This information was typed 

1 P A E -  
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1-4-90 

1-5-90 

1-8-90 

1-9-90 

1-10-90 

1-25-90 
1-26-90 

1-29-90 

1-30-90 

Mobilize rig to staked location and set up on 
plastic sheeting. 
feet using a 22.0-inch auger. 
14.0-inch decontaminated steel diverter casing. 
The rig was moved from location. 
The diverter casing was grouted with 5 sacks 
cement . 
The rig moved over hole and augered to refusal 
at 39.5 feet with a 14.5-inch auger. 
The boring was deepened from 39.5 feet to 45.8 
feet using air rotary method with a 14.5-inch 
air rotary tricone bit. Set 45.8 feet of 10 
3/4-inch decontaminated steel surface casing 
and sealed with bentonite seal. 
location. 
Grouted surface casing annulus with 10 sacks of 
cement . 
Move rig over hole. 
Deepened boring from 45.8 feet to 97.9 feet 
using an 8.0-inch air rotary tricone bit. 
Set stainless steel 4-inch screen and casing 
with sand pack and bentonite seal. 
Grouted well casing with 19 sacks cement. 

Augered from surface to 7.0 
Set 6.0 feet of 

Move rig from 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 
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2.0 Technical Information 

2.1 Decontamination Procedure8 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions, for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O. 
K-4147, April 1987, pgs. 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. The Rome Formation underlies the 
southwestern half of WAG 11. 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone, 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 
varying amounts of chert. 
yellow and maroon calcareous siltstone and blue-gray 
limestone. 
sandstone, siltstone, shale, and, locally, dolomite. 

The Chickamauga Limestone 

The 

The majority of the Chickamauga, 

The uppermost beds consist of 

The Rome Formation is composed of interbedded 
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2.3 Sample Collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, ORNL. A chain of custody form for 
this sample is included with this data package. 
sample 1139S01 was collected in the split spoon interval 
from 6.2 to 6.5 feet on 1-19-90. 

Soil 

A drill water sample was collected from the water pump on 
the drill rig on 1-29-90. Analytical results for the 
Ingersoll Rand T-4 drill water samples described above 
can be obtained from the Remedial Action Program data 
base at ORNL. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 1-29-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

Installation and Development 

2.4.1 Installation 

This was a Type B well. 
augered from ground surface to 6.0 feet. A 15 l/l-inch 
diverter casing was installed from surface to 6.0 feet 
below ground surface and grouted in place. A 14.0-inch 
diameter boring was augered from 6.0 feet to 39.5 feet 
(auger refusal). The boring was then extended past the 
refusal depth with a 14.0-inch air rotary tricone roller 
bit from 0.0 feet to 45.8 feet. A 10.0-inch diameter 

A 22.0-inch diameter boring was 



ERC / EDGE 
rl) Environmental 

string of decontaminated steel surface casing was 
installed from 0.0 feet to 45.8 feet, sealed with a 2 . 0 -  

foot bentonite pellet layer from 43.8 feet to 45.8 feet, 
and tremie-grouted in place. 
minimizes potential cross contamination between the 
regolith and bedrock water bearing zones. 
surface casing was installed, the air rotary method was 
used to drill an 8-inch diameter boring to a total depth 
of 97.9 feet. A 4-inch diameter stainless steel screen 
with threaded bottom cap was installed from 77.7 feet to 
97.9 feet. A 4-inch diameter stainless steel casing was 
installed from the top of the screen at 7.77 feet and 
extended 2.2 feet above ground surface. A sandpack was 
then tremied into the annular space from 73.5 to 97.9 
feet, with a 1.3-fOOt bentonite pellet seal poured into 
the annular space above the sandpack from 72.2 to 73.5 
feet. The annular space from the top of the bentonite 
seal to the surface was tremie-grouted with a 
cement/bentonite slurry. 
well is included on the well installation/completion 
form. 

The surface casing 

After the 

A detailed schematic of the 

2.4.2 Well Development 

Well number 1147 was developed to remove drill cuttings, 
silt, and other fines. The monitoring well was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 550 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
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turbidity value measured at completion was 1.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicrted Nonitoring Roll Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 8/10/90 
at a depth of 93.3 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at OWL. 

A copy of the pump certification is kept on 

Hydraulic Conductivity Testing 

Well number 1147 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. 
instantaneously removing a known quantity of water from 
the monitoring well and measuring the recovery of the 
water level over time. 
measured using a Druck 15 psi pressure transducer and an 
Omnidata Datapod I1 data recorder. 
conductivity value of 9.18 x 10'' cm/second (shown as 
permeabilify on the hydraulic conductivity calculations 
printout attached) was calculated using the Bouwer and 
Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data 
package . 

This was accomplished by 

The changing water levels were 

The hydraulic 



1.1 well Location 

Monitoring well number 1148 is located in WAG 11. 
located in the southwest portion of White Wing Scrap 
Yard. 
C3E20004AB75. 
N 35,000.4186, E 29,698.6994 (Y-12 grid) or latitude 
35°-57'-15.04H and longitude 84°-208-42.18n. Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from Y-12 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication nTennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-2OOn The latitude and longitude were 
calculated by Adam Craft Herz Walker Engineering, Inc., 
using methods from the U . S .  Coast and Geodetic Survey 
Publication 62-4, nState Plane Coordinates by Automatic 
Data Processing." 

It is 

The location is shown on ORNL drawing number 
Survey coordinates for this well are 

1.2 Drilling Information 

Well number 1148 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-16-90 and was finished on 3-1-90. 
Paragraph 2.4.1 includes a detailed discussion of the 
well installation and a well schematic is included on the 
well installation/completion form. A synopsis of the 



drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

This information was typed 

01-16-90 

02-14-90 

02-16-90 

02-21-90 

02-22-90 

02-23-90 

03-01-90 

03 -02-9 0 

03-06-90 

The rig was mobilized to the staked location 
and set up on plastic sheeting. 
feet using a 14-inch auger. Set 10.4 feet of 
decontaminated 10 3/4-inch steel diverter 
casing and grouted surface. 
Cut casing below ground level and plug well 
with cement due to crooked hole. 
Auger to 6.0 feet using a 22-inch auger and 
grouted 6.0 feet of 15 3/4-inch decontaminated 
steel diverter casing with 5 sacks cement. 
Drill from 6.0 feet to 37.0 feet using a 14 
1/2-inch air rotary tricone bit. 
Set 36.8 feet of 10 3/4-inch decontaminated 
steel surface casing. 
Grouted surface casing annulus with 16 sacks 
cement . 
Drill to 67.5 feet using a 8.0-inch air rotary 
tricone bit. Set 4-inch stainless steel well 
casing and screen with sand pack and bentonite 
seal 
Tremie grouted well casing annulus with 21 
sacks cement with bentonite powder and flocele. 
Tremie grouted to surface with 6 sacks cement 
with flocele. 

Auger to 10.4 

Note : A stainless steel weighted tape broke and fell into 
hole at 49.6 feet. 
bentonite pellets and grouted up. 

It was encapsulated with 



2 . 0  

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 

Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O. 
K-4149, April 1987, pgs. 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 

The Rome Formation underlies the 

The majority of the Chickamauga, 
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varying amounts of chert. 
yellow and maroon calcareous siltstone and blue-gray 
limestone. The Rome Formation is composed of interbedded 
sandstone, siltstone, shale, and, locally, dolomite. 

The uppermost beds consist of 

2.3 Sample Collection 

No soil samples were collected during drilling. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 3-1-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. 
detectable signs of hydrocarbons. 

The filter showed no 

Installation and Development 

2.4 .1  Installation 

This was a Type B well. 
augered from ground surface to 6.0 feet. A 15 3/4-inch 
diverter casing was installed from surface to 6.0 feet 
below ground surface and grouted in place. The boring 
was then extended past the casing depth with a 14.0-inch 
air rotary tricone roller bit from 6.0 feet to 37.0 feet. 
A 10 3/4-inch diameter string of decontaminated steel 
surface casing was installed from 0.0 feet to 36.8 feet, 
sealed with a 2.0-foot bentonite pellet layer from 34.8 
feet to 36.8 feet, and tremie grouted in place. 
surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. 
After the surface casing was installed, the air rotary 
method was used to drill an 8-inch diameter boring to a 
total depth of 67.5 feet. A 4-inch diameter stainless 

A 22.0-inch diameter boring was 

The 

I 
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steel screen with threaded bottom cap was installed from 
52.2 feet to 67.5 feet. 
steel casing was installed from the top of the screen at 
52.2 feet and extended 2.8 feet above ground surface. A 

sandpack was then tremied into the annular space from 
49.6 to 67.5 feet, with a 2.1-foot bentonite pellet seal 
poured into the annular space above the sandpack from 
47.5 to 49.6 feet. 
bentonite seal to the surface was tremie grouted with a 
cement/bentonite slurry. 
well is included on the well installation/completion 
form. 

A 4-inch diameter stainless 

The annular space from the top of the 

A detailed schematic of the 

2.402 Woll Development 

Well number 1148 was developed to remove drill cuttings, 
silt, and other fines. The monitoring well was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 207 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was 2.0 NTU's, A 
development form showing the exact method of development 
and other pertinent data is appended. 

The final 

Xn~t8llation of Dedicatod laonitoring Wall m p  

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 7/30/90 
at a depth of 65.8 feet below ground surface. These 
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pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at OWL. 

A copy of the pump certification is kept on 

Hydraulic Conductivity Testing 

Well number 1148 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. The changing water levels were measured 
using a Druck 15 psig pressure transducer and an Omnidata 
Datapod 11 data recorder. 
value of 1.40 x lo-‘ cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package. 

This was accomplished by 

The hydraulic conductivity 

A computer printout of the hydraulic 
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1.0 ~eneral Information 

1.1 Well Location 

Monitoring well number 1149 is located in WAG 11. 
located in the southwestern portion of White Wing Scrap 
Yard. 
C3E20004A075. Survey coordinates for this well are N 
34,973.5615, E 29,702.2786 (Y-12 grid) or latitude 
35°-571-14.83n and longitude 84°-201-41.96n. Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from Y-12 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication "Tennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, TeRnessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Her2 Walker Engineering, Inc., 
using methods from the U . S .  Coast and Geodetic Survey 
Publication 62-4, #State Plane Coordinates by Automatic 
Data Processing.n 

It is 

The location is shown on ORNL drawing number 

1.2 Drilling Information 

Well number 1149 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-16-90 and was finished on 3-1-90. 
Paragraph 2.4.1 includes a detailed discussion of the 
well installation and a well schematic is included on the 
well installation/completion form. A synopsis of the 



drilling activity follows. This information was typed 
directly from field notes and was edited only when 
necessary 

01-16-90 

01-18-90 

01-19-90 

02-13-90 

03 -0 1-9 0 

03-02-90 

for clarification. 

The rig was mobilized to the staked location 
and set up on plastic sheeting. Split spoon 
samples were taken from surface to refusal at 
.12.5 feet. The boring was reamed using a 22- 
inch auger to 7.2 feet. Set 7.2 feet of 15 
3/4-inch decontaminated steel diverter casing 
and grouted it to surface. 
location. 
Move rig back to location. Drill from 7.2 feet 
to 18.5 feet using a 14-inch air rotary tricone 
bit. Set 13.9 feet of 10 3/4-inch 
decontaminated steel surface casing. Move rig 
from location. 
Grouted surface casing annulus to surface iwth 
8.0 sacks cement. 
Move rig to location. 
an 8.0-inch air rotary. 
Set 2-inch stainless steel well casing and 
screen with sand pack and bentonite seal. 
Tremie grouted annulus with 4.0 sacks of 
cement. 

Move rig from 

Drill to 35.0 feet using 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologists Timothy A. Lee and C. 
Allison Bailey. All well construction materials and 
supplies were from Martin Marietta Energy Systems 
approved batches. 
is shown on the included Monitoring Well Materials 
Certification form. 

The batch origin of individual items 
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2 . 0  Technic81 Information 

2.1 Decontamination Procedure8 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O. 
R-4147, April 1987, pgs. 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 G e 0 1 0 ~  

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
white Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. The majority of the Chickamauga, 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 
varying amounts of chert. 
yellow and maroon calcareous siltstone and blue-gray 
limestone. 
sandstone, siltstone, shale and locally, dolomite. 

The Rome Formation underlies the 

The uppermost beds consist of 

The Rome Formation is composed of interbedded 



2m3 sample Collection 

One soil sample was collected during drilling, placed in 
an 1-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, OWL. A chain of custody form for 
this sample is included with this data package. Soil 
sample 1149S01 was collected in the split spoon interval 
from 10.3 feet to 10.7 feet on 1-16-90. 

A bulk density soil sample was collected from the split 
spoon sample interval from 10.3 to 10.7 feet. The sample 
was measured and weighed, and a bulk density of 1.78 
grams/cm3 was calculated. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-13-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. 
detectable signs of hydrocarbons. 

The filter showed no 

2 .4  Installation 8 d  Development 

This was a Type B well. 
augered from ground surface to 7.2 feet. A 15 3/4-inch 
diverter casing was installed from surface to-7.2 feet 
below ground surface and grouted in place. The boring 
was then extended past the diverter casing depth with a 
14.0-inch air rotary tricone roller bit from 7.2 feet to 
18.5 feet. A 10 3/4-inch diameter string of 
decontaminated steel surface casing was installed from 
0.0 feet to 13.9 feet, sealed with a 2.0-foot bentonite 

A 22.0-inch diameter boring was 



pellet layer from 11.9 feet to 13.9 feet, and tremie 
grouted in place. 
cross contamination between the regolith and bedrock 
water bearing zones. After the surface casing was 
installed, the air rotary method was used to drill an 
8-inch diameter boring to a total depth of 35.0 feet. A 
two-inch diameter stainless steel. screen with threaded 
bottom cap was installed from 17.5 feet to 32.8 feet. A 

2-inch diameter stainless steel casing was installed from 
the top of the screen at 17.5 feet and extended 2.4 feet 
above ground surface. A sandpack was then tremied into 
the annular space from 16.0 to 32.8 feet, with a 1.9-foot 
bentonite pellet seal poured into the annular space above 
the sandpack from 14.1 to 16.0 feet. 
from the top of the bentonite seal to the surface was 
tremie grouted with a cement/bentonite slurry. 
detailed schematic of the well is included on the well 
installation/completion form. 

The surface casing minimizes potential 

The annular space 

A 

2.4.2 Well Development 

Well number 1149 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaded prior' to use according to specified cleaning 
procedures (see Paragraph 2-1). The well was developed 
until a measured total of 221 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 5.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 
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2.4.3 Installation of Dedicated Nonitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 7/30/90 
at a depth of 31.3 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. A copy of the pump certification is kept on 
file at ORNL. 

Hydraulic Conductivity Testing 

Well number 1149 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. This was accomplished by 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. The changing water levels were measured 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod 11 data recorder. 
value of 4.62 x 10’’ -/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package. 

The hydraulic conductivity 

A computer printout of the hydraulic 
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1.0 General Information 

1.1 well Location 

Monitoring well number 1246 is located in WAG 11. 
is located on the western boundary of White Wing Scrap 
Yard. The location is shown on ORNL drawing number 
C3E20004A075. Survey coordinates for this well are 
N 35,090.0576, E 27,507.5298 (Y-12 grid) or 
latitude 35O-57'-03.51" and longitude 84°-211-05.211t. 
Coordinate data were provided by Martin Marietta Energy 
Systems. The method used for conversion from Y-12 grid 
to Tennessee-Lambert State Plane Coordinates came from 
the publication nTennessee Valley Authority Data 
Services Branch and Mapping Services Branch, Oak Ridge, 
Tennessee, DOE Plant Control, November 6, 1985, Field 
Book: ESS-3115, pp. 1-2OOn The latitude and longitude 
were calculated by Adams Craft Herz Walker Engineering, 
Inc., using methods from the U.S .  Coast and Geodetic 
Survey Publication 6 2 0 4 ~  "State Plane Coordinates by 
Automatic Data Processing.w 

It 

1.2 Drilling Information 

Well number 1246 was drilled by Geotek Engineering 
Company. 
boring €or monitor well installation under the 
operation of Larry Ledbetter with the assistance of 
Fred Dixon. Drilling commenced on 1-23-90 and was 
finished on 3-6-90. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a well 
schematic is included on the well installation/ 
completion form. 
follows. 

A Ingersoll Rand rig was used to drill this 

A synopsis of the drilling activity 
This information was typed directly from 
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2-2-90: 

2-9-90: 

2-12-90: 

2-13-90: 

2-16-90: 

2-20-90: 

2-21-90: 

3-6-90: 

The rig was mobilized to the staked location 
and set up a plastic sheeting. 
samples were taken from surface to refusal at 
22.0 feet. 
Augered from surface to 6.0 feet using a 22- 

inch auger and set 6.0 feet of 15 3/4-inch 
decontaminated steel diverter casing. 
Grouted diverter casing annulus to surface 
with 10 sacks cement. 
Drill to 18.0 feet using a 14.0-inch air 
rotary tricone bit. 
Drill to 20.0 feet and diverter casing began 
to leak. Decide to abandon well, skid 10.0 
feet and drill new hole. Move to new 
location, auger to 10.5 feet using a 22-inch 
augers and set 10.5 feet of 15 3/4-inch 
decontaminated steel diverter casing. 
Grouted diverter casing annulus to surface 
with 15 sacks cement. 
Drill to 20.0 feet using a 14.0-inch air 
rotary tricone bit. 
Drill from 20.0 feet to 40.0 feet using a 
14.0-inch air rotary tricone bit. 
feet of 
surface casing. 
Grouted surface casing annulus with 24 sacks 
cement . 
Drilled from 40.0 feet to 85.0 feet using an 
8.0-inch air rotary tricone bit. 
filled cavity was encountered from 66.0 feet 
to 85.0 feet. The hole would not clean up. 

Split spoon 

Set 40.0 
10 3/4-inch decontaminated steel 

A mud 



ERC / EDGE 

and Energy 
Services co. 

1) Environmental 

I 
9-20-90: Decontaminated drill rig, tools, and 100 feet 

9-21-90: Mobilized rig to location and set up. Ran in 

9-24-90: 

of 8-inch hollow stem augers. 

55 feet of 8-inch hollow stem augers. 
Ran in 8-inch hollow stem augers to 85.5 
feet. Auger refusal at 85.5 feet. Ran in 85 
feet of AW drill rods and punched out 
stainless steel plug. 
stainless steel screen and casing. 
in 12 sacks of sand through hollow stem 
augers. 

9-25-90: Checked top of sand. Had dropped 2 feet 
overnight so tremied in one more sack of 
sand. Grouted annular space with two sacks 
of cement . 
Finished grouting annular space with 19 sacks 
of cement. 

Ran in 2-inch 
Tremied 

9-26-90: 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologists Bruce McMaster, 
Timothy A. Lee and Michael L. Ebers. All well 
construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form, 

2 . 0  Technical Information 

The drilling rig, down hole tools, surface casing, 
Stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent 
the cleaning decontamination procedures outlined in the 
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The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
the southwestern half of WAG 11. The Chickamauga 
Limestone is brought into contact with the Rome 
Formation by the White Oak Mountain thrust fault, the 
trace of which bisects WAG 11 from northwest to 
southeast. The lowermost beds of the Chickamauga are 
composed of thin bentonitic beds, gray clay shale, and 
maroon to gray calcareous siltstone. The majority of 
the Chickamauga, approximately 1,500 feet thick, is a 
dominantly gray, dense, finely crystalline, thin bedded 
limestone with varying amounts of chert. The uppermost 
beds consist of yellow and maroon calcareous siltstone 
and blue-gray limestone. 
composed of interbedded sandstone, siltstone, shale, 
and, locally, dolomite. 

The Rome Formation underlies 

The Rome Formation is 

2.3 Sample collection 

No samples were collected during drilling. 
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2 .4  Installation and Development 

2 0 4 . 1  Installation 

This was a Type B well. A 22.0-inch diameter boring 
was augered from ground surface to 6.0 feet. 
inch diverter casing was installed from surface to 6.0 
feet below ground surface and grouted in place. 
boring was drilled with a 14.0-inch air rotary tricone 
roller bit from 6.0 feet to 40.0 feet and tremie- 

A 15 3/4- 

The 

grouted in place. 
potential cross contamination between the regolith and 
bedrock water bearing zones. After the surface casing 
was installed, the air rotary method was used to drill 
an 8-inch diameter boring to a total depth of 
86.63 feet. A 2-inch diameter stainless steel silt 
trap was installed from 71.4 feet to 86.63 feet. A 2- 

inch diameter stainless steel screen was installed from 
56.4 feet to 71.4 feet. A 2-inch diameter stainless 
steel casing was installed from the top of the screen 
at 56.4 feet and extended 2.05 feet above ground 
surface. A sandpack was then tremied into the annular 
space from 86.63 up to 53.0 feet, with a 2.6 foot 
bentonite pellet seal poured into the annular space 
above the sandpack from 50.4 to 53.0 feet. The annular 
space from the top of the bentonite seal to the surface 
was tremie grouted with a cement/bemtonite slurry. A 

detailed schematic of the well is included on the well 
installation/completion form. 

The surface casing minimizes 

2 a 4 m 2  Well Development 

Well number 1246 was developed to remove drill 
cuttings, silt, and other fines. The monitoring was 
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representative. 
completion was 4.0 NTU's. 
the exact method of development and other pertinent 
data is appended. 

The final turbidity value measured at 
A development form showing 

MCw/rn/NC mu PRo(;rpM, 
mU DATA NARRA??E 

Na 7246 

2.4.3 Installation o f  Dedicated Nonitoring Well 
P-P 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 
10/10/90 at a depth of 62.0 feet below ground surface. 
These pumps are decontaminated at American Sigma and 
are sent prepackaged. A copy of the pump certification 
is kept on file at OWL. 

2.5 Hydraulio Conductivity Testing 

Well number 1246 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity 
of the well screen. 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. 
measured using a Druck 15 psi pressure transducer and 
an Omnidata Datapod I1 data recorder. 

This was accomplished by 

The changing water levels were 

The hydraulic 



ond (shown as 

printout attached) was calculated using the Bouwer and 
Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data 
package. 
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1 . 0  General Information 

1.1 Well Location 

Monitoring well number 1139 is located in WAG 11. 
located in the southern boundary of White Wing Scrap 
Yard" or WAG 11. 
number C3E20004A075. Survey coordinates for this well 
are N 34,507.9669, E 28,700.6980 (X-10 grid) or latitude 
35°-571-05.50@1 and longitude 84'-201-48.9311. Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication "Tennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc., 
using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing. 

It is 

The location is shown on ORNL drawing 

1.2  Dri l l ing Information 

Well number 1139 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-19-90 and was finished on 
1-22-90. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included 
on the well installation/ completion form. A synopsis of 

PAGE Of 22. 
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the drilling activity follows. This information was 
typed directly from field notes and was edited only when 
necessary for clarification. 

1-19-90 The rig was mobilized to the staked location 
and set up on plastic sheeting. Split spoon 
samples were taken from surface to refusal at 
7.5 feet. The boring was deepened with a 6-inch 
auger to 22.5 feet. 

1-22-90 The boring was deepened from 22.5 feet to auger 
refusal at 33.5 feet with a 6-inch auger. Two 
inch stainless steel screen and casing was then 
set with sand pack and bentonite pellet seal. 

cement , 
1-23-90 The annulus was grouted to surface with 1 sack 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form, 

The batch 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W . O . ,  

PACE- 2 @- 17 
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K-4147, April 1987, pgs, 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickarnauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 
The Rome Formation is composed of interbedded sandstone, 
siltstone, shale and locally, dolomite. 

The Rome Formation underlies the 

The majority of the Chickamauga, 

2.3 Sample Collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, OWL. A chain of custody form f o r  
this sample is included with this data package. 
sample 1139S01 was collected in the split spoon interval 
from 6 .2 '  to 6.5 '  on 1-19-90. 

Soil 

A bulk density soil sample was collected from the split 
spoon sample interval from 1.0' to 1.3'. The sample was 
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2.4 Installation and Development 

2 . 4 . 1  Installation 

MOM TORfNG MU PROCRAM 
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UCZL No. If38 

This was a Type A well. 
split spooned and augered from ground surface to a total 
depth of 33.5 feet. A 2-inch diameter stainless steel 
screen with threaded bottom cap was installed from 7.8 
feet to 33.0 feet. A 2-inch diameter stainless steel 
casing was installed above the screen from 7.8 feet to 
2.2 feet above ground surface. A sandpack was then 
tremied into the annular space from 4.4 to 33.9 feet, 
with a 1.6 foot bentonite pellet seal poured into the 
annular space above the sandpack from 2.8 to 4.4 feet. 
The annular space from the top of the bentonite seal to 
the surface was tremie grouted with a cement/bentonite 
slurry. A detailed schematic of the well is included on 
the well installation/completion form. 

A 6-inch diameter boring was 

2.4.2 Well Development 

Well number 1139 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 565 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
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turbidity value measured at completion was >lo0 NTU's. 
development form showing the exact method of development 
and other pertinent data is appended. 

A 

2.403 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 7/31/90 
at a depth of 29.8 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. A copy of the pump certification is kept on 
file at OmL. 

Hydraulic Conductivity Testing 

Well number 1139 was tested for the determination of 
hydraulic conductivity of the aquif r in the vicinity of 
the well screen. This was accomplished by 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. The changing water levels were measured 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 2.71 x cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package. 

The hydraulic conductivity 

A computer printout of the hydraulic 

PAGE 5 QF - 17 
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PRE-DRILLING CHECKLIST FOR 
MUNITURING K L L S  

7. EXCAV770N PERUIT OBTAIN. 

2. ALL €QUIPMENT HAS BEEN CUANED BEFOR+€ DRIKING 

30. SCREN AND CASING H A E  BEN WASHED, SEAMED, 
RINSED MTH D€-lWlZED W DISTIUZD WAER RINSED 
WTH isopRopn ALconoL MAPPED W M  PROEC~E 
COM;R/Nc AND STORED O f f  THE GROUND. 

3. PRE-PAMAGED SCRZRVS. CASING AND EN7RAffZZRS 
m€ usm. 

4. WRK AR€A FGR SAMPLE ZXAUlNA77ON COERED HIM 
W A N  POL E T H W E  

5 U A N  KfflES &Om, 9 U P E  JARS AND LAB€iS 
ON HAND. 

PlrUT 
01-19-90 

01-19-90 

01-22-90 

01 -22 - 90 

01-19-90 

01 -22 -90 

a S R M l p  9GWANREDAE - -b 01-22-90 
m t h y  A. Lbe 



I 

DKONTAMINA 77ON CH€CULIST 
DRILLING €QUIPM€NT 

f QUlPMfNT 

RIG 

AUGfRS 

RODS 

WORK 7DOiS 

AUGER PINS 

BAILER 

ISOPROPYL D€lOAfIZ~D 
s r w  S7Z4M A i  COHQL WA E R  
C W  RINSE RINSE RINS€ 

SCR4PE 

X X X N/A N/A 

x I x l x l x I x  
X I x  l x  l x  l x  

x 1 X I  X I  x / x  

X I x  l x  l x  l x  
1 x 1  X I  X I X  

e 

00.S” SIGN4 NREDAE 0 1-22-90 
Timothy A. L& 
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K L L  Nu. 1139 

ORNL MONITORING K L L  LOG P A E L  W 1 

LOCA~M: WAG 11 DAE srxm - -  
D R I . . .  Larry Ledbetter 

N W ~ :  Fred Dixon 

m/L. Inaersol Rand T - 4 

ow..: - -  
L ~ B E  Timothy A. Lee 

MM?H WKXYSF Carl S-ry 

33.5 T o t a l  d e p t h  



ElIC / EDGE 
Environmental 
and Energy WELL N 0 . S  

BF Timothy A. Lee W Michael L. Fbe rs 

#?/.NC C a # ? ?  Geotek 
D R I , :  Larry Ledbetter HEW€??: Fred Dixon 

€QUfPM' 

I 

imlRm_b[-- - -  - 
r n L  C m  CaXDiMTEs 
N 34.507.9669 
F 78.700.6980 
€LEK GmUffD 814.31 

RuscMl m 61Enrtav mum 
K x ~ k h Y ) ~ b a u ) I T ? i  

Fractures and irregular boring 
diameters. 

2. 8 
.. ......... 

. .-. . :: . . . . . .  

............ ......... 

I .... . . .  :: ~- . .. . .  - CMIT 
L m  . .  . . . . . .  

.... .. 

4.4 FpT 

33.Q 

T Y f f  A K L L  Nor m scu 
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D A ~  01-22-90 

ERC / EDGE 

and Energy -- 

MONITORING HELL MA TR 'ALS 
CfR ?FICA ??ON 

- -  SAND 2 

BEN TONI ?E 
Pel l e t s  0 1-22 -90 1 

I GROUT 

KiL COERS I I 
SURFACL- CASVG N/A N I A  

O B S Q E R  SGVA NR€AA 01-22 -90 
Timothy A. &e 



i 
! 0 

0 

e 

ERC / EDGE 
K L L  No. 1139 

01-22-90 -72% 

07-31-90 -b(-L 

01-22-90 -I?ah. 

1 -  

9\RYU73J 07-31 -90 
D, Charles bytle u 
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MONITORING 

~ p p ~ ~ m  RE R.C. Williams MMES. 

LKICU? 

WA ?E? GROUU.0 S U W A E  0 TMK 7RUCX 
D I S C H A R D  0 s m  srms Q S7zupAE TmKS 
m 0 DRUMS omm 

W A m :  None 

/N/I;AL FR€-D€MZWAt"T 
W A I E R W W :  5.1 f e e t  from ground surface. 

D€VEZ.OPM€iVT 08S€RVA 770NS 
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MONITORING FlZLL DEWLOPMENT PROGRESS 

ONE KLL VOLUME = 16.5 GALLONS 

‘a(/Mflv7s Excel lent recharger and producer. Passed w i t h  34.2 we1 1 vol urnes. Water 
-emains muddy. Moved t o  another hole. 

k Greater than 100 NTU’s. 
r i  
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HDRAUL/C CONDUCirlVTY CALCULA 77ONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, N0.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

VOL, 12, N0.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

(2) METHOD OF BOWER AND RICE, 1976 (ARTICLE IN 

WELL NO.: 1139 DATE OF TEST: 9-19-90 

PROJECT NO. : E221-002 CLIENT: MMES 

SITE LOCATION: WAG-11 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 25.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 30.05 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 25.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = -20 
FALLING-HEAD INDEX = 1 ('Il'' IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 13 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

7,3643 
6.2378 
5 9709 
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1.0 General Information 

1.1 we11 Location 

Monitoring well number 1140 is located in WAG 11. It is 
located in the southern boundary of White Wing Scrap 
Yard" or WAG If. The location is shown on ORNL drawing 
number C3E20004A075. Survey coordinates for this well 
are N 34,497.9754, E 28,111.2064 (X-10 grid) or latitude 
35°-57t-02.17t8 and longitude 84'-20t-54.821t. Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication "Tennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20.tt The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc., 
using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing. It 

1.2 Drilling Information 

Well number 1140 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-31-90 and was finished on 3-5-90. 
Paragraph 2 . 4 . 1  includes a detailed discussion of the 
well installation and a well schematic is included on the 
well installation/completion form. A synopsis of the 

1 18 PAGE- Of - 
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drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

This information was typed 

1-19-90 The rig was mobilized to the staked location 
and set up on plastic sheeting. 
augered to 6.0 feet with a 14-inch auger. Set 
6.0 feet of 10 3/4-inch decontaminated steel 
diverter casing and grouted it into place. 
Moved rig from location. 

The boring was 

3-2-90 The rig was moved to location. Drilled to 62.5 
feet using an 8,O-inch air rotary tricone bit. 

3-5-90 Set 2-inch stainless steel screen and casing 
with sandpack and bentonite pellet seal. 
rig from location, 

Move 

3-6-90 Grouted annulus with 7.0 sacks cement. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 

2 18 FAG€- O f  -. 
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m T L  No. If46 

cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W . O . ,  

K-4147, April 1987, pgs, 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. The Rome Formation underlies the 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. The majority of the Chickamauga, 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 
The Rome Formation is composed of interbedded sandstone, 
siltstone, shale and locally, dolomite. 

2.3 sample collection 

No samples were collected during drilling. 

A bulk density soil sample was collected from the split 
spoon sample interval from 3 . 5 '  to 3.8'. The sample was 
measured, weighed and a bulk density of 2.22 grams/cm3 
was calculated. 
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The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 3/2/90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

Installation and Development 

2.4.1 Installation 

This was a Type D well. 
augered from ground surface to 6.0 feet and a 10 3/4-inch 
diverter casing was installed and grouted. 
diameter boring was then drilled with an air rotary 
tricone roller bit from 6.0 to 62.5 feet. A 2-inch 
diameter stainless steel screen with threaded bottom cap 
was installed from 32.3 to 62.5 feet. A 2-inch diameter 
stainless steel casing was installed above the screen at 
32.3 feet and extended 2.8 feet above ground surface. A 

sandpack was then tremied into the annular space from 
30.5 to 62.5 feet, with a 1.5 foot bentonite pellet seal 
poured into the annular space above the sandpack from 
29.0 to 30.5 feet. The annular space from the top of the 
bentonite seal to the surface was tremie-grouted with a 
cement/bentonite slurry. A detail of the well is 
included on the well installation/completion form. 

A 14.0-inch diameter boring was 

An 8-inch 

2.4.2 Well Development 

Well number 1140 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
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until a measured total of 120 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 4.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 8/16/90 
at a depth of 61.6 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. A copy of the pump certification is kept on 
file at OWL. 

Hydraulic Conductivity Testing 

Well number 1140 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. This was accomplished by 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. The changing water levels were measured 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 1.17 x cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package . 

The hydraulic conductivity 

A computer printout of the hydraulic 
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awu4LG 

01-31-90 

03-02-90 % 2. ALL €QU/PMZNT HAS BEEN CLEAN. BffLR€ DR/UNG 

30. SCREEN AND CASING HALF BEN WAWIED, SEAMEDD N/A 
R/ffSED W7H DE-IQWZD 0/1 DISZ'LLED WAm, R/NS€D 
W7H /SOPROPYL ALCOHOL, WAffED W7H PROECZ'LF 
COM7p/NG AND STCH.59 OFF ?HE GWUND. 

03-05-90 3. fR€-fAcy(AGED SGQEff. CASING AND Cm?RAUZ'S 
IERE US€D. 

03-02-90 
4. WRK AREA FOR SAMPLE €XAM/NAnW COER.59 W7H I 

CLEAN POL E7HWE. 

5. W A N  KNIES &OMS, SAMPLE ARS AND LABEZS 
ON HAND. 

03-02-90 0 - 7  

03-05-90 6. POLyE7HmN€ corn  /N PUG€- o m  Ha€. 

03-05-90 

REsuLm No hydrocarbons detected under ultraviolet light. 

03-05-90 WSRbER 9GWAWKAAE 
Timothy A. Lee' 
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LUCA~CW: WAG 11 

D R f u :  L a r r y  Ledbet te r  

H W € R  

DRIU: I nqe rso l  Rand T-4 

Fred Dixon 

4.3 5.6 Augered lClay and shale, light olive brown, black 

5.6 10.6 I Air Rotary I Clay and shale, light olive brown, dry, 
I I I I 

10.6 15.6 I 
I I 

15.6 29.0 

29.0 30.9 

30.9 31,O 

31.0 32.5 

32.5 33.0 

Siltstone and shale, reddish brown. 

Siltstone and shale, reddish brown. 

Siltstone and shale, light brownish gray, 

iron stains, moist but crumbly. 

Clay, dark yellowish orange, silty, moist, 

iron stains. 

Clay, very silty, mottled dark yellowish oranqe 

and light brownish grey, very w e t .  

Siltstone and shale, sandy, brownish qray, 

dry and crumbly. 
PA#- 8 W- 18 

i 



r I 

ERC / EDGE 
Environmental 
and Energy 

1 



ERC / EDGE 
Environmental 

L o c A n o u d A G L  

f 28,111.2064 

OYQNL WID COtXDfNAm 
N 34.497.9754 

ZLZK (;WOUND 871 -89 
E L f K  ?W STAINLESS 

770N FORM 
0. R. N. L. MONI TORING K L  L PROGRAM 

LOGIZV 
6 E  Timothy A. Lee 6 E  Michael T,. Eb- 

DRIUNG CWFANF Geotek 

DRILLER: Larry Ledbetter H'ZPE'R: Fred D- 

€S7: USED 
VOL. VOL. 

Fractures and irresular borincr 
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1140 MiL No. 

D A E  03-05-90- 

I 

SAND 03-05-90 3 

8ENTON/ E 
Pellets 

Powder 

GROUT 

SUffFACL- CAs’lNC/DIVERTER CASING 01-31-90 4 
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K L L  No. 1140 

03-05-90 

03-05-90 

08-06-90 

03-05-90 

Timothy A. Led 

D. Charles Lytle 
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MONITORING 

DEWLOPMENT FORM 
D€EL OPM€A/T DETAILS 

DEMZ OPMENT 
BEGAN D A E  08-03-90 nME 

DEELOPMENT 
mS€i?ED B E  D. Charles Lytle 

W E  MU VOLUME 1 5 - 9  CALLiWS 

Iffu APPROMD BE R.C. Williams MMES 

mm 
pc W A m :  None 
WA 3%' 8 GPOU.ND SURE'AE 0 TAffK ?RUCK 
DfSCHARm 0 s m  s€ms 0 S m A E  VNKS 
TO: 0 DRUMS 0 OWER 

IffU7AL PR€-D€MLWMENf 
WA?€RDEPW: 51.1 feet from ground surface. 



ERCE 

OffF K L L  VOLUME‘ = 152 GAUONS 

Clean 4.0 8.8 279 120 8.0 R E S U L ~  ~r m~ 
W D€MZWMEWf 

‘wMEN7S Poor recharcrer and poor producer. Water remained clean even a f t e r  

surging. Passed with 4.0 NTU’s and moved t o  the  next hole. 
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HDRAUL/C CONDUC77vlTY CALCULA 770N.S 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, N0.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

VOL. 12, N0.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 

WELL NO.: 1140 

PROJECT NO.: E221-002 

DATE OF TEST: 9-20-90 

CLIENT: MMES 

SITE LOCATION: WAG-11 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 30.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 8.99 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 30.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 8.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = -20 
FALLING-HEAD INDEX = 0 (@'1" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 24 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

.5868 . 5964 
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HYDRAUUC CONDUCVVTY CALCULA 77ONS 

TIME 
(SEC 1 

10 . 00 
20.00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 
105.00 
120.00 
150.00 
180.00 
240.00 
300 . 00 
360.00 
420.00 
480.00 
540.00 
600 . 00 
720 . 00 
840 . 00 
960.00 
1080.00 
1200.00 

DEPTH TO WATER 
(FEET) 

6.660 
7 . 000 
7.230 
7.340 
7.410 
7.460 
7.510 
7.540 
7.550 
7.590 
7.580 
7.610 
7.650 
7.660 
7.690 
7 . 690 
7 . 690 
7.710 
7.740 
7.750 
7.700 
7.740 
7.770 
7.790 

HEAD 
(FEET) 

1.340 
1.000 
.770 
.660 
.590 
.540 
.490 
-460 
.450 
.410 
.420 
.390 
.350 
.340 
.310 
.310 
.310 
.290 
.260 
.250 
-300 
-260 
,230 
0210 
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HDRAUUL/C CONDUC77vlTY CALCULA 77ONS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 3.83E-06 FT/SEC 

TRANSMISSIVITY = 1.15E-04 FT**2/SEC 

= 1.17E-04 CM/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 1.45E-06 FT/SEC 

TRANSMISSIVITY = 4.343-05 FT**2/SEC 

= 4.413-05 CM/SEC 
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H R L  No. 1 1 4 1  

1.0 General Information 

1.1 well Location 

Monitoring well number 1141 is located in WAG 11. It is 
located in the southern boundary of White Wing scrap 
Yard" or WAG 11. The location is shown on ORNL drawing 
number C3E20004A075. Survey coordinates for this well 
are N 34,488.6430, E 28,148.8969 (X-10 grid) or latitude 
35°-571-02.3011 and longitude 84°-201-54.3811. Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication ItTennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20.11 The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc., 
using methods from the U . S .  Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing. 

1.2 Drilling Information 

Well number 1141 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
Of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-30-90 and was finished on 
2-14-90. 
of the well installation and a well schematic is included 
on the well installation/completion form. 

Paragraph 2.4.1 includes a detailed discussion 

A synopsis of 



the drilling activity follows. This information was 
typed directly from field notes and was edited only when 
necessary for clarification. 

1-30-90 The rig was mobilized to location and set up on 
plastic sheeting. 
taken from surface to first refusal at 5.6 
feet. The boring was deepened with a 6-inch 
auger to 29.0 feet. Split spoons were taken 
from 29.0 feet to refusal at 34.7 feet. The 
boring was deepened from 34.7 feet to refusal 
at 58.0 feet using a 6-inch auger. Six feet of 
15 1/4-inch decontaminated diverter casing was 
set and grouted. The rig was moved from 
location. 

feet to 60.5 feet using a 14 l/l-inch air 
rotary tricone bit. Set 60.5 feet of 10 3/4- 
inch decontaminated steel surface casing and 
grouted it to surface. The rig was moved from 
location. 

2-14-90 Move rig to location. Drill from 60.5 feet to 

Split spoon samples were 

2-8-90 The rig was moved to location. Drill from 6.0 

97.5 feet using an 8-inch air rotary tricone 
bit. Set 97.4 feet of 4-inch stainless steel 
screen and casing with sandpack and bentonite 
seal. 
Grouted stainless steel casing annulus with 17 
sacks cement. 

2-15-90 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
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Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 

Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O., 
K-4147, April 1987, pgs, 2-4) .  A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. The majority of the Chickamauga, 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 

The Rome Formation underlies the 
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and maroon calcareous siltstone and blue-gray limestone. 
The Rome Formation is composed of interbedded sandstone, 
siltstone, shale and locally, dolomite. 

2.3 Sample Collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, OWL. A chain of custody form f o r  
this sample is included with this data package. 
sample 1141S01 was collected in the split spoon interval 
from 4 . 0 '  to 4.3' on 1-30-90. 

Soil 

A bulk density soil sample was collected from the split 
spoon sample interval from 3.5' to 3.8'. The sample was 
measured, weighed and a bulk density of 2.11 grams/cm3 
was calculated. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-14-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

Installation and Development 

2.4.1 Installation 

This was a Type B well. 
augered from ground surface to 6.0 feet. A 15 1/4-inch 
diverter casing was installed from surface to 6.0 feet 
below ground surface and grouted in place. The boring 
was then extended past the refusal depth with a 14.5-inch 

A 22.0-inch diameter boring was 
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air rotary tricone roller bit from 6.0 feet to 60.5 feet. 
A 10 3/4-inch diameter string of decontaminated steel 
surface casing was installed from 0.0 feet to 60.5 feet, 
sealed with a 1.5 foot bentonite pellet layer from 59.0 
feet to 60.5 feet, and tremie grouted in place. The 
surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. 
After the surface casing was installed, the air rotary 
method was used to drill an 8-inch diameter boring to a 
total depth of 97.5 feet. A 4-inch diameter stainless 
steel screen with threaded bottom cap was installed from 
82.2 feet to 97.4 feet. A 4-inch diameter stainless 
steel casing was installed from the top of the screen at 
82.2 feet and extended 2.8 feet above ground surface. A 
sandpack was then tremied into the annular space from 
77.9 to 97.4 feet, with a 1.8 foot bentonite pellet seal 
poured into the annular space above the sandpack from 
76.1 to 77.9 feet. The annular space from the top of the 
bentonite seal to the surface was tremie grouted with a 
cement/bentonite slurry. 
well is included on the well installation/completion 
form. 

A detailed schematic of the 

2,402 Well Development 

Well number 1141 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 160 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was 4.0 NTU’s. 

The final 
A 
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development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 7/27/90 
at a depth of 89.8 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at OWL. 

A copy of the pump certification is kept on 

2.5 Hydraulic Conductivity Testing 

Well number 1141 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. This was accomplished by 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. The changing water levels were measured 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 1.45 x cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package. 

The hydraulic conductivity 

A computer printout of the hydraulic 
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2. ALL EQ&'/PMDVT HAS BEN CEANED BEFM€ DR/UNC 

3a. SCREFtN AND CAS'NG HALE BEEV WASHm, SEAMED, 

3b. 

4. 

5 

6. 

z 

U Z E  
01-30-90 

0 1- 30-90 

02 -14 -90 

01-30-90 

01-30-90 

01-30-90 

02-14-90 

N/A 

RBu.m N o  detectable  hydrocarbons under ultra violet light. 

Timothy A. d e  



I 

mummr 

R/G 

AUGERS 

BI?s 

RODS 

S4MPirnS 

PI'ES 

WORK 7VOLS 

AUGLR PINS 

DKONTAMINA 770N CH€CKLlST 
DRILLING EQUIPMENT 

S E W  Sn;sM A i  COHOL WATER 
CLLW RINSE RfffS€ R/ffS€ 

SCrnP€ 

N/A N/A 
X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

0 8 S E i R  S/GMNR€mE 02-14-90 

Timothy A. 
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~mnm:  WAG 11 "White Winq Scrap Y a r d "  

mfm.. Larry Ledbetter 

~ ~ p m :  Fred D i x o n  

DRILL. Ingersol R a n d  T-4 

DAE srwm 01-30-90 
RN/w: 02-14-90 

L- T i m o t h y  A. Lee 
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I ORNL MONITORING E L L  LOG 

29.9 30.9 100 

50.9 31.0 100 

to 32.5’ 

2.5 33.0 I 50 
I I 

33.0 33.9 100 

70.0 75.0 Air Rotary 

75.0 80.0 Air Rotary 

Siltstone and shale, light brownish gray, iron 

stains, moist but crumbly. 

Clay, dark yellowish orange, silty, moist, 

iron stains. 

Siltstone and shale, mottled dark yellowish 

orange and light brownish gray, very wet 

and qooshv. 

Siltstone, sandstone, shale, brownish gray, 

dry and crumbly. 
~~ ~ 

Siltstone and shale, mottled dark yellowish 

orange and light brownish gray, very wet. 

Siltstone and shale, brownish gray, sandy, 
~ 

dry and crumbly, iron stains. 

Second Split Spoon refusal. 

No returns, Soupy, mud. 
Siltstone .and shale. 

Auger refusal. 

Limestone and chert, light olive gray, 

medium crystalline limestone with scattered 

rusty biege chert fragments. 

of brownish gray and light olive gray 

siltstone and shale (from above?). 

Siltstone, Shaley, reddish brown and greenish 

gray - 
Siltstone, slightly shaley, reddish brown to 

greenish gray. 

Siltstone, greenish gray, scattered fragments 

of sandstone, medium grained, pale yellowish 

brown; scattered chert fragments. 

Siltstone, greenish gray, scattered fragments 

of sandstone, medium grained, pale yellowish 

brown. 

Many fragments 
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GROUT 
Surf ace Casing 02-09-90 6 

02-15-90 
s - s .  Well Ca sins 02-16-90 6 

K L L  COERS 

SURFA Ck- CAdNG 02-08-90 4 

08SERER SYWA 7UREDA ?E 02 -15-90 

Timothy A. Lee) 



- -  

02-14-90 

07-27-90 >u 
0 2 -14 -90 

h . C D r Y $ $ X * h  07-27-90 

D. Charles L y t l e  

0 
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MONITORING FKKU 
DErnLOPMENT FORM 

ME%HoD w 
QEMZOPMFNZ Surs ins  and Pumpinq 

~ p p ~ ~ m  BE R.C. W i l l i a m s  MMES 

mm 
p W A m :  None 
WA 7EQ CQOUffD WWAE 0 TAffK ?RUN 
RECHARGED 0 s m  SmERS 0 SZRAGF TAffKS m: 0 DRUMS 0 omm 

/ff.?ZAL PR€-D€EZWMEWT 
WA7€RD€WH: 58.3 feet f r o m  ground surface.  

D€EL OPMZNT 08S'RVA VONS 
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ONE WZL VOLUME = 40.0 GALLONS 

m ffo. 1 I l -  

LOCA77W: WAG 11 

D A ~  07-27-90 

'mMEN7S 

surqinq. Passed with 4.0  NTU's. 

Fast recharqer and good producer. Water remained Clear even after 



HDRAALIC CONDUCnvlTY CALCULA 77ONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.l OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

VOL. 12, N0.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

(2) METHOD OF BOWER AND RICE, 1976 (ARTICLE IN 

WELL NO.: 1141 

PROJECT NO. : E221-002 

DATE OF TEST: 9-19-90 

CLIENT: MMES 

SITE LOCATION: WAG-11 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 37.80 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 ("1" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

3.3405 
3 . 3258 
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TIME 
(SEC 1 

10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 
105.00 
120.00 
150.00 
180.00 
'240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
840.00 
960 . 00 
1080.00 
1200 . 00 
1320.00 
1440 . 00 
1560 . 00 
1680.00 
1800.00 
1920.00 
2040.00 
2160.00 

DEPTH TO WATER 
(FEET) 

4.130 
4.140 
4.120 
4.080 
4.070 
4.040 
3.970 
3.940 
3.880 
3.810 
3.700 
3.600 
3.370 
3.170 
2.980 
2.810 
2.640 
2.500 
2.360 
2.120 
1.950 
1.800 
1.670 
1.570 
1.490 
1.420 
1.320 
1.270 
1.210 
1.190 
1.170 
1.120 

HEAD 
(FEET) 

3.130 
3.140 
3.120 
3.080 
3.070 
3.040 
2.970 
2.940 
2.880 
2.810 
2.700 
2.600 
2.370 
2.170 
1.980 
1.810 
1.640 
1.500 
1.360 
1.120 
.950 . 800 . 670 
.570 
.490 
.420 
-320 . 270 . 210 
.190 
-170 . 120 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METHOD OF BOWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 4.753-06 FT/SEC = 1.453-04 CM/SEC 

TRANSMISSIVITY = 7.133-05 FT**2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 5,573-06 FT/SEC = 1.70E-04 CM/SEC 

TRANSMISSIVITY = 8,363-05 FT**2/SEC 



Environmental 
and Energy 
Services Co. 

I 

0 I 2 3 4 6 7 0 9 IO i t  

TIME IN MINUTES 

e 

0 



Engineering, Design & Geosciences Group, Inc. 
P.O. n0.r 23010 K~OXVW. ~h 37033-ioio 
726 PsW$sIppI Parkray 

CHAIN OF CUSTODY RECOUD 

MARnN MARIETTA ENERGY SYSEMS 
FOR 

OAK RIDGE NA 77ONAL LABORA TORY 

SAMPLE /NE?? VAL: I 4.0 7 0  4 . 3 /  
I I 

RECEIED BY: 
(SIGNA WRQ 

DA E: 
1-30 - '30 

D A E  I 77ME 

~ 

W€ OF SAMPLE I SPLIT SPOON CORES-SOIL 0 AUK.. CUITNGS-SOIL 0 AUGER CUTnNGS-ROCK 

0 AIR ROTARY CUTT"G.9-ROCK c3 DRILL WA E R  (NO AIR IN SAMPLZ) 0 OWER 

ALL SAMPLES ARE IMMEDIA m Y PLACED IN I-CHEM SPECIAL N CLEANED c0IvnrNm.s AND SEALED. 



N 
N 

I 

M-EL NO. LOCA 77ON rw GJAs I/  

ffELINQUISffED '0 E 
(SIGNA IURL') 

so IC 

DA E: 
I - 3 - 9 a  

DA E 

APE OF SAMPLE I S'UT SPOON CORES-SO/L 

0 AIR ROTARY CUTnNGS-ROC' 0 DRILL WAER (NO AIR /N SAUPL€,) 

0 AUG&R CUTnNGS-ROCK 

ALL SAMPLES ARE IMMEDIA E L  Y PLACED IN /-CHEM SPECIAL N CLEANED CONTAINERS AND SEAL#. 



1.1 well Location 

Monitoring well number 1143 is located in WAG 11. It is 
located in the southern boundary of White Wing Scrap 
Yard" or WAG 11. The location is shown on OF2NL drawing 
number C3E20004A075. Survey coordinates for this well 
are N 35 ,068 .4127 ,  E 27 ,569 .5606  (X-10 grid) or latitude 
35° -578-03 .8818  and longitude 84"-21' -04 .16".  Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication "Tennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6 ,  1985,  Field Book: 
ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc., 
using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing 

1.2 Drilling Information 

Well number 1143 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Bixon. 
Drilling commenced on 1-23-90 and was finished on 3-6-90. 

Paragraph 2 . 4 . 1  includes a detailed discussion of the 
well installation and a well schematic is included on the 
well installation/completion form. A synopsis of the 

ERC / EDGE 
MON/Ti3R.G UfU PROGRAM 
mU DATA NARRA77E - * HELL No. 1 1 4 3  .. 

1 

1.0 General Information 
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drilling activity follows. 
directly from field notes and was edited only when 

This information was typed 

necessary 

1-23-90 

1-24-90 

1-25-90 

2-1-90 

2-2-90 

3-6-90 

3-7-90 

for cl arification. 

The rig was mobilized to the staked location 
and set up on plastic sheeting. The boring was 
augered to 6.5 feet using a 22-inch auger. Set 
6.5 feet of 15 1/4-inch decontaminated steel 
diverter casing and grouted it to surface. 
Augered from 6.5 feet to refusal at 27.5 feet 
using a 14.0-inch auger. Rig up a 14.0-inch 
air rotary tricone and drill from 27.5 feet to 
30.0 feet. 
Set 30.0 feet 10 1/4-inch decontaminated steel 
surface casing with bentonite seal and tremie 
grouted it to surface with 15 sacks grout. 
Rig up and drill from 30.0 feet to 38.0 feet 
using an 8.0-inch air rotary tricone bit. 
Drill from 38.0 feet to total depth at 52.5 
feet. Rig down. 
Set 4-inch stainless steel well casing and 
screens with sandpack and bentonite seal. 
Tremie grouted well casing annulus with 9.0 
sacks of cement. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologists Bruce Mcmaster and 
Timothy A. Lee. All well construction materials and 
supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items 
is shown on the included Monitoring Well Materials 
Certification form. 
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2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W . O . ,  

K-4147, April 1987, pgs, 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 

The Rome Formation underlies the 

bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 
The Rome Formation is composed of interbedded sandstonep 
siltstone, shale and locally, dolomite. 

The majority of the Chickamauga, 
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2.3 Sample Collection 

No soil or water samples were collected during drilling. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-2-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

Installation and Development 

2 . 4 . 1  Installation 

This was a Type B well. 
augered from ground surface to 6.5 feet. A 15 1/4-inch 
diverter casing was installed from surface to 6.5 feet 
below ground surface and grouted in place. A 14.5-inch 
diameter boring was augered from 6.5 feet to 27.5 feet 
(auger refusal). The boring was then extended past the 
refusal depth with a 14.0-inch air rotary tricone roller 
bit from 27.5 feet to 30.0 feet. A 10 3/4-inch diameter 
string of decontaminated steel surface casing was 
installed from 0.0 feet to 30.0 feet, sealed with a 1.5 
foot bentonite pellet layer from 28.5 feet to 30.0 feet, 
and tremie grouted in place. 
minimizes potential cross contamination between the 
regolith and bedrock water bearing zones. 
surface casing was installed, the air rotary method was 
used to drill an 8-inch diameter boring to a total depth 
of 52.5 feet. A 4-inch diameter stainless steel screen 
with threaded bottom cap was installed from 37.5 feet to 
52.5 feet. A 4-inch diameter stainless steel casing was 
installed from the top of the screen at 37.5 feet and 

A 22.0-inch diameter boring was 

The surface casing 

After the 
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extended 2.5 feet above ground surface. A sandpack was 
then tremied into the annular space from 30.4 to 52.5 
feet, with a 3,6 foot bentonite pellet seal poured into 
the annular space above the sandpack from 26.8 to 30.4 
feet. The annular space from the top of the bentonite 
seal to the surface was tremie grouted with a 
cement/bentonite slurry. A detailed schematic of the 
well is included on the well installation/completion 
form. 

2.4.2 Well Development 

Well number 1143 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 161 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was 4.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

The final 

204.3 Installation of Dedicated Monitoring Well mUnp 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 7/27/90 
at a depth of 51.5 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at OWL. 

A copy of the pump certification is kept on 
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2.5 Hydraulic Conductivity Testing 

Well number 1143 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. 
instantaneously removing a known quantity of water from 
the monitoring well and measuring the recovery of the 
water level over time. The changing water levels were 
measured using a Druck 15 psi pressure transducer and an 
Omnidata Datapod I1 data recorder. 
conductivity value of 1.45 x cm/second (shown as 
permeability on the hydraulic conductivity calculations 
printout attached) was calculated using the Bouwer and 
Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data 
package. 

This was accomplished by 

The hydraulic 
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2. ALL €QUlPMEWT HAS BE" CLEANED BEf#?€ DRILLING 

30. SCREN AND CASING U A E  BEN WASHED, SEAUED, 
R/NSED W7H D € - l ~ l Z V  OR DlS77LE.D WAmP, RINSED 
W7H /S#?R&W ALCOHOL, WAP?ED W7H PRO?FCTIE 
COMIp/NG AND SmED OfF 7H€ mOUffD. 

5 CLEAN KN/ES GXOm, SMPE JARS AND LABEZS 
t2V HAND. 

Z AIR ROTARY CWPRzss;ED AIR S U P D .  

ean: 
- -  

01-23-90 

N/A 

03-06-90 

01-23-90 

01-23-90 

- -  

03-06-90 

RESULm No hvdrocarbons detected under ultraviolet light. 

Timothy A. Lek 



I 

/SOPROP YL DflONfZ€ED s m  S7EilM A i  COHOL WATER 
CL!.GW RfNSE RINSE RfNX 

EQUlPM€NT SCRLfE 

RfG X X X W A  N/A 

AUGERS X X X X X 

E m  X X X X X 

X X X X X 

.S4MfLE??S X X X X X 

RODS 

PfPES X X X X X 

WORK TDOLS X X X X X 

AM€?? f/NS X X X X X 

I < A -  

UBSCRER S/cur9NRZ/DAE 03-06-90 

Timothy A. d e  
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/ EDGE 
K L L  No. 1143 

LOCA77CW: WAG 11 D A E  STMZ 01-23-90 
fi#/W: 0-4 - -  l36 sn m/m: Larry Ledbetter 

ffW€R: Fred D i x o n  

mu Inge r so l  R a n d  T-4 

LOCClED BE rimpthv A. Lee 

MAL ?H M)S1cTSF j l n  

A u g e r ,  A i r  Rotary L U B H U T  m G r e e n  S tuf f  

No. SAIAPLZS T A K A K n v : m  ARE N/A 

CCYYTA/N&#M TYPE- Plast ic ,  pan 



t I 

45.0 bO.0 

52.5 

I ORNL MON/TOU/NG K L L  LOG 

A i r  Rotary 

Air Rotary 

A i r  Rotary 

35.0 40.0 A i r  Rotary 

S W L ~ E D R O m  D€swnm 

S i l t s t o n e ,  l i g h t  o l i v e  and moderate brown, 

moderate crumbly, dry.  

S i l t s t o n e ,  gray and moderate brown, s i l i c e o u s  

i n  s t r eaks .  

S i l t s t o n e ,  gray and moderate brown. 

S i l t s t o n e ,  gray and moderate brown. 

S i l t s t o n e ,  gray and moderate brown. 

Tota l  Depth. 



1143 K'U No. 

K L L  INSTALLA 77OA!/COMPLE77O/V FORM 

BE R.M. Maste rs/Timothv A. BEMichael L. Ebers 

W f f G  CCMRPANk'?otek 

MU:  J,arrv Ledbet ter  HEUTR: Fred Dixon 

Lee 

i t e  .sz i~ 28.57~ 

27.5 - 



ERC / EDGE 
Environmental K L L  No.1143 

and Energy 03-06-90 D A E  ~ 

-R BA rcu NUMBER /EM'MA ERIAL 
I I 

SAND r 
03-06-90 3 

1 

6 

3 

3 

2 

pellets 03-06-90 

Powder 03-07-90 
emroffiz 

STA/ffLESS SZEL SCREEff (PRpAcKAGED 03-06-90 

n?-nG-qn 
STAINLESS SZEi CENRAL/ZERS ( P R P A C K A m  0. zy 03-06-90 

STAA/NUSS SZ€L CAPS 

STA/NLESS S E E  CAS%%' (PREPACKAGED zs 
rn ES 

(pRpAcKAm 0 N O )  03-06-90 2 

MOM TOR/NG KU PUMP (PREPACKAGW E) 
GROUT Surface Casing 01-24-90 6 

W e l l  Casing 03-06-90 6 

K L L  COERS 
I I 

01-24-90 4 SURFA CL' CASffG 

I 

OffSERER SGA!ANR€j&A?F 03-06-90 

Timothy A. Le 
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a 

LRC / EDGE 
Environmental 1143 K L L  No. 

4. 

01-2 3-90 

01-23-90 

07-27-90 

I”gj Timothy A. 

. c m 8 u f l 4  07-27-90 
D. Charles Lytle Q 



ERCE e Environmental 
K 6 L   NO.-&^% 
LOCA noN: WAG 1: 

1 

MONITORING 
DEWLOPMENZ' FORM 

D€vELOPM€NT DETAILS 

M€WW OF 
QFELWMFNF Surging and Pumping 

DEEL wm,r 
W S R K D  BE D. Charles Lytle 

ONE KU muME 34.7  GAUCWS 

/ IV /~AL ~ i w - m m m m v r  
WA?G?D€P?H: 24.0 feet from ground surface. 

D€ELOP#€iV;T OBS€RVA 770N.S 

lWSEi?M;R SI6WA?U,R€flAE 3.chiAQQA 
D. Charles Lytle 



ERCE IoEzL NO. 1143 

L O C A n m  

DAE 07-27-90 

WAG 

ONE K L L  LQLUME = 34*7 GALLONS 

surginq. Passed with 4.0 NTU’s. 

7 

n 



Environmental 
and Energy 
Services Co. 

No.u43 

HDRAULIC CONDUC77vlTY CALCULA DONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.l OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 
METHOD OF BOWER-AND RICE, 1976 (ARTICLE IN 
VOL. 12, N0.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

WELL NO.: 1143 

PROJECT NO.: E221-002 

DATE OF TEST: 9-26-90 

CLIENT: MMES 

SITE LOCATION: WAG-11 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 
INNER SCREEN OR OPEN-HOLE DIAMETER = 
DIAMETER OF DRILLED HOLE = 6.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 
THICKNESS OF SATURATED AQUIFER ZONE = 14.70 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 
ESTIMATED POROSITY OF GRAVEL PACK = 
FALLING-HEAD INDEX = 0 ("1" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA PQINTS = 

4.00 INCHES 
4.00 INCHES 

14.70 FEET 
23.30 FEET 

8.80 FEET 
.20 

32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1.6552 
1.6374 



K L L  No. 1143 

i 
- 

TIME 
(SEC 1 

10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 
105.00 
120 . 00 
150.00 
180.00 
240.00 
300.00 
360 00 
420.00 
480.00 
540.00 
600.00 
720.00 
840.00 
960.00 
1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680 . 00 
1800 . 00 
1920.00 
2040.00 
2160.00 

DEPTH TO WATER 
(FEET) 

6.990 
7.040 
7.110 
7.160 
7.210 
7.240 
7.300 
7.340 
7.370 
7.430 
7.500 
7.560 
7.690 
7.810 
9.910 
7.980 
8.060 
8.140 
8.190 
8.260 
8.350 
8.410 
8.460 
8.540 
8.560 
8.610 
8.640 
8.650 
8 . 680 
8.710 
8.710 
8.750 

HEAD 
(FEET) 

1.810 
1.760 
1.690 
1.640 
1.590 
1.560 
1.500 
1.460 
1.430 
1.370 
1.300 
1.240 
1.110 
.990 
.890 
.820 
.740 
-660 
.610 
.540 
.450 
.390 
.340 
.260 
.240 
.190 
.160 
.150 
.120 
.090 
9 090 . 050 
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- - - -x  - - 
ERC / EDGE 

HWRAULIC CONDUCTlL//TY CALCULA TlONS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METHOD OF BOWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 4.773-06 FT/SEC = 1.453-04 CM/SEC 

TRANSMISSIVITY = 7.01E-05 FT**Z/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 5.253-06 FT/SEC = 1.60E-04 CM/SEC 

TRANSMISSIVITY = 7,713-05 FT**Z/SEC 
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ERC / EDGE 
Environmental UOhYTORNG Ki PROGRAM 

#€Zl DA TA NARRA ?7E 
WELL No. 1144 

1 .0  General Information 

1.1 Well Location 

Monitoring well number 1144 is located in WAG 11. It is 
located in the northwestern boundaries of White Wing 
Scrap Yard" or WAG 11. The location is shown on OWL 
drawing number C3E20004A075. Survey coordinates for this 
well are N 35,339.3270,  E 27,421.6061 (X-10 grid) or 
latitude 35°-571-05.2911 and longitude 84°-211-07 ,4911.  

Coordinate data were provided by Martin Marietta Energy 
Systems. The method used for conversion from X-10 grid 
to Tennessee-Lambert State Plane Coordinates came from 
the publication "Tennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6 ,  1985, Field Book: 
ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc., 
using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing. 

1.2 Drilling Information 

Well number 1144 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-10-90 and was finished on 
2-15-90. 

of the well installation and a well schematic is included 
on the well installation/completion form. 

Paragraph 2 . 4 . 1  includes a detailed discussion 

A synopsis of 

I 

PAGE 1 OF 21. 
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the drilling activity follows. This information was 
typed directly from field notes and was edited only when 
necessary 

1-10-90 

1-11-90 

1-31-90 

2-1-90 

2-2-90 
2-15-90 

2-16-90 

This well 

for clarification. 

The rig was mobilized to location and set up on 
plastic sheeting. Split spoon samples were 
taken from surface to refusal at 39.1 feet. 
The boring was reamed to 6.0 feet using a 2 2 . 0 -  

inch auger. 
Set and grouted 6.0 feet of 15.0-inch 
decontaminated steel diverter casing. Moved 
rig from hole 
Moved rig back over hole. Drilled to 44.0 feet 
using a 14.0-inch air rotary tricone bit. 
Set 44.0 feet of 10 3/4-inch decontaminated 
steel surface casing. Moved rig from location. 
Grouted surface casing with 15 sacks cement. 
Move back to location. Drill from 44.0 to 
122.5 feet using an 8.0-inch air rotary tricone 
bit. Run stainless steel 4-inch well casing 
and screen and set with sand pack and bentonite 
seal 
Grouted well casing annulus with 13 sacks 
cement 

was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 
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2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O., 
K-4147, April 1987, pgs, 2-4) .  A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. The majority of the Chickamauga, 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 

The Rome Formation underlies the 

The Rome Formation is composed of interbedded sandstone, 
siltstone, shale and locally, dolomite. 

3 2 1  PAGE - Of 
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2.3 Sample Collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, ORNL. A chain of custody form for 
this sample is included with this data package. 
sample 1144S01, was collected in the split spoon interval 
from 29.8' to 30.1' on 1-10-90. 

Soil 

A bulk density soil sample was collected from the split 
spoon sample interval from 6.5' to 6.8'. The sample was 
measured, weighed and a bulk density of 2.04 grams/cm3 
was calculated. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-15-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

2 4 Installation and Development 

2 * 4 * 1  Installation 

This was a Type B well. 
augered from ground surface to 6.0 feet. A 15 1/4-inch 
diverter casing was installed from surface to 6.0 feet 
below ground surface and grouted in place. A 14.5-inch 
diameter boring was augered from 6.0 feet to 39.1 feet 
(auger refusal). 
refusal depth with a 14.0-inch air rotary tricone roller 
bit from 39.1 feet to 44.0 feet. A 10 3/4-inch diameter 
string of decontaminated steel surface casing was 

A 22.0-inch diameter boring was 

The boring was then extended past the 
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installed from 0.0 feet to 44.0 feet, sealed with a 2.0 
foot bentonite pellet layer from 42.0 feet to 44.0 feet, 
and tremie grouted in place. 
minimizes potential cross contamination between the 
regolith and bedrock water bearing zones. 
surface casing was installed, the air rotary method was 
used to drill an 8-inch diameter boring to a total depth 
of 122.5 feet. A 4-inch diameter stainless steel screen 
with threaded bottom cap was installed from 102.1 feet to 
122.3 feet. A 4-inch diameter stainless steel casing was 
installed from the top of the screen at 102.1 feet and 
extended 2.9 feet above ground surface. A sandpack was 
then tremied into the annular space from 98.5 to 122.3 
feet, with a 1.4 foot bentonite pellet seal poured into 
the annular space above the sandpack from 97.1 to 98.5 
feet. The annular space from the top of the bentonite 
seal to the surface was tremie grouted with a 
cement/bentonite slurry. 
well is included on the well installation/completion 
form. 

The surface casing 

After the 

A detailed schematic of the 

2.4.2 Well Development 

Well number 1144 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 970 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was 5 NTU's. 
development form showing the exact method of development 
and other pertinent data is appended. 

The final 
A 

PACE- 5 Qf- 21 
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2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 

dedicated monitoring well pump was installed on 9-16-90 
at a depth of 119.6 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at ORNL. 

A copy of the pump certification is kept on 

2.5 Hydraulic Conductivity Testing 

Well number 1144 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. This was accomplished by 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. The changing water levels were measured 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. The hydraulic conductivity 
value of 1.58 x cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package . 

A computer printout of the hydraulic 

I 

6 21 
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PR€-DRlLL/#G CHECKLIST FOR 
MONITORl#G WELLS 

2. ALL €QUI.PM€WT HAS BEff WANED Bffm€ DRlUffG. 

36: SGRKff AN' CAS!ffG HALE BEN WAS€D, SEAMED, 

WTH ISGPRWYL ALCOHOL, WAPP' M7H PROEC?7M- 
COERING AND ST017ED OR- TH€ GROUffD. 

RIMED W W  D€-lONlZV 017 DlS?U€V W A m ,  RlffSED 

5. m A f f  KffIbES GZOMU; SAMPLE JARS AND LABELS 
ON HAND. 

I: A/R ROTARY CWPRESED N R  SAMPLED. 

m 
- -  

01-10-90 

02-15-90 

0 1- 10- 90 

01-10-90 

01-10-90 

01-10-90 

N/A 

R E ~ L ~  N o  hydrocarbons detected under u l t rav io le t  l iqh t .  

k v b b z  02-15-90 
Timothy A.1 Lee 

- 1  
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S r n M  S7E;4M 
* C m N  RINSE €QuIPMENr SCrnPE 

1 
R/G X X X I 
AUGERS I x  I x  X 

8/75 I x  X I X 

RODS X X X 

SlMPL€RS X X X 

PfP€S X X X 

WORK m0iS X X X 

AUGER PfNS X X X 

I 1 

ISOPROPYL DEIONIZED 
A i  COHOL WA TER 

RINSE RINSE 

N/A N/A 

X X 

X 

X I  X 

X X 

X l x  

01-10-90 O%SERER SIcull NR€/m ?E 
Michael L. \Ebers 

PAGE - 8 OF - 2: 



/ EDGE 
MU No. 1144 

DR/U€R: Larry Ledbetter 

Hwm: Fred Dixon 

Inaersol Rand T-4 

ffMSi: 02-15-90 

LOI;WD BpMichael Ebers/Timothy &e 

MAL 7W W M S F  C a r l  Stooksbury 

T P E  DRKUNC:Sp l i t  SR oon, Auser and A i r  Rotary LU&VCWTTWE Green Stuf f  

No. 9- TAKER: One S o i l  
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17.0 17.2 100% 

~~ 

No. 1144 

21.0 22.2 100% 

22.2 23.0 100% 

~~ ~ 

23.0 27.0 100% Clay,  banded with a l te rna t ing  colors of 

reddish brown, moderate yellow and l i g h t  

brown, damp, s o f t  t o  s t i f f ,  crumbly t o  p l a s t i c ,  

(reddish bqown clay i s  crumbly, other colors 

are s t i f f  and p l a s t i c ) .  

?7-0 30.2 1144S01 100% Clay, moderate yellow, pale o l ive  and reddish 

@ 29.8 - brown, blotchy, crumbly and s t i f f ,  damp. 

100% 

s l i g h t l y  damp, very f a i n t  r e l i c t  bedding-- 

"Ghost" bedding. 

C lay ,  reddish brown, dense, s t i f f .  

Clay, reddish brown and grayish orange, and 

deeply weathered blocky shale. 

Clay, reddish brown with blotches and 

speckles of reddish orange and grayish 

yellow. crumbly. 

Clay, reddish brown, few th in  s t reaks of 

1 brownish orange, very damp, s o f t ,  loose. 

1 Clay, pale  ol ive and moderate yellow, very 

1 d i s t i n c t  color change, damp. 
t 

I I 30.1 I 1 
100% 

Air Rotary 

Air Rotary 

Air R o t a r y  

Air Rotary 

Clay, moderate yellow, f i n e  s i l t y ,  re l ic t  

thing laminations, 50° t o  horizontal ,  damp, 

crumbly, f ree  w a t e r  i n  boring s t a r t i n g  a t  29 ' .  

S p l i t  Spoon re fusa l  and auger refusal .  

S i l t s tone ,  s l i g h t l y  shaley, o l ive  gray. 

S i l t s tone ,  s l i g h t l y  shaley, o l ive  gray; 

scat tered fragments of sandstone, medium 

grained, moderate yellowish brown, scat tered 

fragments of grout. 

S i l t s tone ,  s l i g h t l y  shaley, o l ive  gray. 

S i l t s tone ,  s l i g h t l y  shaley, o l ive  gray. 

S i l t s tone ,  s l i g h t l y  shaley, o l ive  gray, 



I 
I I  

mat ro INERVAL s u r  ~ m s  
65.0 70. Air Rotar Siltstone, slightly shaley, olive gray; 

scattered fragments of chert. 

Siltstone, olive gray to dusky brown, with 

with black specs. 

Siltstone, olive gray to dusky brown, with 

black specs. 

Siltstone, olive gray to dusky brown, 

with black specs. 

Siltstone, slightly shaley, olive gray. 

Siltstone, olive gray to dusky brown, with 

black specs. 

Siltstone, olive gray. 

Siltstone, olive gray. 

Siltstone, olive gray; scattered fragments of 

sandstone, fine grained, light olive gray. 

Siltstone,.olive gray to dusky brown, 

scattered fragments of sandstone. 

Siltstone, olive gray to dusky brown. 

Total depth. 
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Environmental #ELL No. 3.3.44 

Lm- 
CYPNL w / D  
ff 35,339.3270 

WELL INSTALLA T-ION/COMPL€T-ION FORM 

L m G m  ~~ E L I  GY?mAf..-, 
BE:.Michael L. EbersDimothy A. BE Michael L. 

Lee. 
m/WffG GYMPANE Geotek 

MLLE6!:-ry m - - H m :  Fred  Dixon 

0. R. N. L. MONITORING E L L  PROGRAM 

Ebers LZZK W S T N N .  
S E E  c 4 S ' f f G L U L Q L  
DRILLING DA E .  
STMIEP 01 - -  10 sn 
riff/..: 02-15-90 
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Environmental 
and Energy 
Setvices Co. 

K L L  No. 

D A E  02-15-90 

I 

SAND 

BENTOM E 

CEN?RAL/Z€RS 

Well Casing GROUT 

SURFACt- CASNG 02-01-90 4 
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ERC / EDGE 
& Environmental K f L  No. 

i 

1. 

2 

J 

4. 

02-15-90 -(byII 
02-15-90 -7bh, 

09-12-90 %cL 

-- 02-15-90 

I Timothy A. Lee 



ERCE 
1) Environmental 

and Energy 
Services Co. 

E L L  NO. 1144 

WAG 1 L OCA 77ON: 
I 

MONITORING ma 
DEE'LOPMENT FORM 

DEELOPMENT DETAILS 

M € 7 H o o  OF 
PFELOpMFivZ Surqing and Pumping 

D€ELOPMrnT 
rFND/NG D A E  09-12-90 

DEML opMENr 
08SERED BE D. Charles Lvt le  

rn€ mu L/OLUME 86.6 GALLOWS 

TOTAL GAUONS PUMPED: 970 TOTAL KU WLUM' PUMP#: 1 1 - 2  

/N/77AL PR€-Q€EZPMEWT 
WATERD€P7H: 21.1 feet from ground surface. 

D€ELOP#€NT OBS€RVA 77ONS 
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Off€ K L L  VOLUME = 86.6 GALLONS 

KU NO. 1144 

LOCA770V:WAG l1 

DAE 08-02-90 

- -  5.0 9.6 250 970 11.2 1430 35 C l e a r  

R€SUL?3 AT flvD 
&F DEMZWMEVf 

C l e a r  5.0 9.6 250 970 11.2 
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HYDRAUL/C CONDUCPlVTY CALCULA 77UNS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PR9GRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.l OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

VOL. 12, N0.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 

WELL NO.: 1144 DATE OF TEST: 9-20-90 

PROJECT NO. : E221-002 CLIENT: MMES 

SITE LOCATION: WAG-11 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 20.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 98.70 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 20.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.08 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 

NUMBER OF DEPTH-TIME DATA POINTS = 27 
FALLING-HEAD INDEX = 1 ("19' IF FALLING,*~O~~ IF RISING) 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2 . 6631 
2.6641 



1144 E L L  No, 

TIME 
(SEC 1 

10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 
105.00 
120.00 
150.00 
180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
840 . 00 
960.00 
1080.00 
1200.00 
1320.00 
1440.00 
1560.00 

DEPTH TO WATER 
(FEET) 

3.690 
3.680 
3.690 
3.690 
3.690 
3.690 
3.660 
3.650 
3.650 
3 650 
3 650 
3 . 630 
3.630 
3.610 
3.610 
3.610 
3.610 
3.630 
3.650 
3.650 
3.660 
3.610 
3.610 
3.610 
3.610 
3.600 
3 . 610 

HEAD 
(FEET) 

2.690 
2.680 
2.690 
2.690 
2.690 
2.690 
2.660 
2.650 
2.650 
2.650 
2.650 
2.630 
2.630 
2.610 
2 . 610 
2 . 610 
2 610 
2.630 
2 . 650 
2.650 
2.660 
2 . 610 
2 . 610 
2.610 
2 610 
2.600 
2.610 

t 

k 

t 
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HY_23RAUL/C CONDUCTli//TY CALCULA 77ON.S’ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METHOD OF BOWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 5.19E-08 FT/SEC 

TRANSMISSIVITY = 1.04E-06 FT**2/SEC 

= 1.583-06 CM/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 5.963-08 FT/SEC 

TRANSMISSIVITY = 1.19E-06 FT**2/SEC 

= 1.823-06 CM/SEC 
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CHAIN OF CUSTODY RECORD 

MARUN MARIETTA ENERGY SYSEMS 
FOR 
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SAMPLZ INERVAL: # I 

29.8 -30.1 
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0 AIR ROTARY CU777NGS-UOCK 0 DRILL WA E R  (NO AIR IN SAM‘LZ, 

.n.E 

0 AUG€R CU777NGS-ROCK 

0 077f€R 
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1.0 General Information 

1.1 well Location 

Monitoring well number 1145 is located in WAG 11. 
located in the northwest boundary of White Wing Scrap 
Yard" or WAG 11. The location is shown on OWL drawing 
number C3E20004A075. Survey coordinates for this well 
are N 35,589.3486, E 27,674.9621 (X-10 grid) or latitude 
35°-571-08.7411 and longitude 84°-211-06.6211. Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication "Tennessee Valley Authority Data Services 
Branch and Mapping Sewices Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20.1f The latitude and longitude were 
calculated by Adams Craft Her2 Walker Engineering, Inc., 
using methods from the U . S .  Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing. 

It is 

1.2 Drilling Information 

Well number 1145 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-11-90 and was finished on 
1-15-90. 
of the well installation and a well schematic is included 
on the well installation/completion form. 

Paragraph 2.4.1 includes a detailed discussion 

A synopsis of 
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mZL No. 1 1 4 5  

the drilling activity follows. This information was 
typed directly from field notes and was edited only when 
necessary 

1-11-90 

1-12-90 

1-15-90 

1-16-90 

for clarification. 

The rig was mobilized to location and set up on 
plastic sheeting. 
taken from surface to 45.0 feet. 
The boring was deepened from 45.0 feet to auger 
refusal at 59.1 feet using a 6-inch auger. The 
well was bailed to 58.0 feet. 
The boring was bailed to 59.0 feet. Two-inch 
stainless steel casing and screen was set with 
sand pack and bentonite seal. 
The stainless steel casing was grouted into 
place with 6 sacks cement. 

Split spoon samples were 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologists Timothy A. Lee and 
Michael L. Ebers. All well construction materials and 
supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items 
is shown on the included Monitoring Well Materials 
Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
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Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O., 
K-4147, April 1987, pgs, 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 
The Rome Formation is composed of interbedded sandstone, 
siltstone, shale and locally, dolomite. 

The Rome Formation underlies the 

The majority of the Chickamauga, 

2.3 sample Collection 

TWO soil samples were collected during drilling, placed 
in I-CHEM specialty cleaned glass containers, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, ORNL. Chain of custody forms for 
these samples are included with this data package. Soil 
sample 1145S01 was collected in the split spoon interval 
from 20 .2 l  to 20.6 l  on 1-11-90 and soil sample 1145S02 
was collected in the split spoon interval from 2 7 - 8  to 
28.4 on 1-11-90. I 

3 16 PAGE - OF -- 
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A bulk density soil sample was collected from the split 
spoon sample interval from 10.2' to 10.5'. The sample 
was measured, weighed and a bulk density of 2.30 
grams/cm3 was calculated. 

Installation and Development 

2 4.1 Installation 

This was a Type A well. 
split spooned and augered from ground surface to a total 
depth of 59.1 feet. A 2-inch diameter stainless steel 
screen with welded bottom cap was installed from 38.0 
feet to 59.1 feet. A 2-inch diameter stainless steel 
casing was installed above the screen from 38.0 feet to 
2.0 feet above ground surface. A sandpack was then 
tremied into the annular space from 36.2 to 59.1 feet, 
with a 1.1 foot bentonite pellet seal poured into the 
annular space above the sandpack from 35.1to 36.2 feet. 
The annular space from the top of the bentonite seal to 
the surface was tremie grouted with a cement/bentonite 
slurry. A detailed schematic of the well is included on 
the well installation/completion form. 

A 6-inch diameter boring was 

2.4.2 Well Development 

Well number 1145 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 331 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
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turbidity value measured at completion was >lo0 NTU's. 
development form showing the exact method of development 
and other pertinent data is appended. 

A 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 8-2-90 at 
a depth of 3.3 feet below ground surface. These pumps 
are decontaAnated at American Sigma and are sent 
prepackaged. 
file at ORNL. 

Hydraulic Conductivity Testing 

Well number 1145 was not tested for hydraulic 
conductivity. The water level in the well was -00 low 
for a falling head test. A stainless steel slug would 
not pass by a tight spot in the well screen thus 
prohibiting a rising head test. 

A copy of the pump certification is kept on 
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PRE-DRILLING CHECKLIST FOR 
MONITOHNG WlrLLS 

UffG T A S  

1. EXCA WON PERMIT OBTAIN. 

2. ALL €QUlFMmT HAS 0EEff CLEANED B€FmE DRIUNG 

3a. SCRKff AND CASING H A E  BEff WASHED, SEAMED, 
R/ffSV W7H D€-l#VlZD OR D / S ? 7 D  W A m ,  RlffSED 
W7H ISWRff ?Z ALCOHOL, MAPPED M7H PROTC77lE 
COEiWVG AND SmED W W€ 6RWffD. 

3. PRE-PAMAGED SCQEffS CASING AND CZNTRAUZERS 
m€ USV. 

4. AR€A FOR SAMPLZ EXAMINA??ON COMi9zD W7H 
CLEAN P O L E m m E  

5 W A N  KNIES tXOMs, SAMfE JARS AND LABELS 
lkrv HAND. 

Z AIR ROTARY CWPRESSED AIR SMPUV. 

COMPUANCZ 
RAE /N/nALs 

&€iF 01-11-90 

01-11-90 

01-15-90 

01-11-90 - 01-11-90 

i 



I 

I 

/SOPROP n DElON/ZfD 
smu A i  COHOL WATER 

WORK 7DOLS 

h 

Michael L. hers 

PAGE 7 OF 16. 
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19.4 90) Clay, moderate yellowish brown with abundant 

f ine  sandstone and s i l t s tone  fragments, 

s l igh t ly  weathered, hard. Sandstone is dark 

yellowish oranqe and dark reddish brown. clav 

H€M ?W FWWUSE L a r l  Sto-urv Ingersol Rand T-4 MILL,. 

TW€ DR/u/Nc;I. S p l i t  Spoon. Auaer LU6WICINT m a e e n  Stuff 

t 

i 



is damp, medium stiff. 

19.4 26-01145SO1 @ 100% Clay, light brown, dark yellowish orange, and 

20.2'-20.6' pale olive, mottled, very dense and stiff, 

damp; black sandstone cobbles up to 1/2" in 

I I I I 

I I I I 
I I I I 

I I I I 
I I I I 

I I I 1 
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diameters. 
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DA E 01-15-90 

SAND 01-15-90 2 

BENTON1 7E 

STA'A/NLEsS SZEi CEN RAilZERS 

GROUT 

KU CO ERS 7 1 
SURFA Ct- CAsYNG N/A N/A 

OBSRER SGMANR€,,AE 01-16-90 
1 
L 

Timothy A. Lee 
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= 01-18-90 

01-18-90 

08-02-90 > C L  

01-18-90 c\ay.s 

D. Charles L y t l e  i 

I 

e 

L 

0 

0 
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LOCA 770M WAG 11 

MONITORING KEu 
DEELOPMENT FORM 

MEWOD O f  
E E - ~ M F N ~  Surging and Pumping 

I DEEL OFMfNT 
flvD/NG D A E  08-02-90 

~pplpom R.C. Williams MMES 

mm 
p W A m :  None 
WA 7ER 4 G?WND SURFAE 0 TANK ?RUCK 
DfWAR6EV 0 S m M  SEMRS 0 S m A E  TANKS 
7-0: 0 DRUMS 0 o w .  

E E L  OPMZNT OBS€RVA 77ONS 

I 

13 16 PALE I W -. 
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MONITORING DEWLOPMENT PROGRESS 

'b(/MzIv7s Good recharger and a good producer. Water would not c lear  up. Had to 

Dass with 30 .6  w e l l  volumes. 

n 

14 16 P A S  - CF -. 
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i. 
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77ME 
/33a 

/h /L/ ) 
I 

0 AUGER CUT7ZNGS-ROCK 

0 07HER 

R€MAUK9 . 

I 
I 
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1.0 General Information 

1.1 Well Location 

Monitoring well number 1146 is located in WAG 11, It is 
located in the northwestern portion of White Wing Scrap 
Yard" or WAG 11. The location is shown on O W L  drawing 
number C3E20004A075. 
are N 35,704.1986, E 28,337.7057 (X-10 grid) or latitude 
35"-57'-13.3381 and longitude 84'-2lt-0O.70", Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication "Tennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Her2 Walker Engineering, Inc., 
using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing. 

Survey coordinates for this well 

1.2 Drilling Information 

Well number 1146 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
Of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-5-90 and was finished on 2-27-90. 
Paragraph 2.4.1 includes a detailed discussion of the 
well installation and a well schematic is included on the 
well installation/completion form. A synopsis of the 
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drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

This information was typed 

1-4-90 

1-5-90 

1-8-90 

2-22-90 

2-23-90 

2-26-90 

2-27-90 

2-28-90 

3-2-90 

The rig was mobilized to location and set up on 
plastic sheeting. 
Split spoon samples were taken from surface to 
refusal at 38.0 feet. The boring was augered 
to 28.0 feet with a 14.0-inch auger. 
Set 10 3/4-inch decontaminated steel diverter 
casing at 28.0 feet with a 2.0 feet bentonite 
pellet seal. 
The casing annulus was grouted with 10 sacks 
cement. 
Move rig to location and drill to 62.5 feet 
with an 8.0-inch air rotary tricone bit. 
Drill to 122.5 feet with 8.0-inch air rotary 
tricone bit. 
The well was deepened from 122.5 feet to 132.5 
feet. 
which stopped at 121.0 feet. Decided to pull 
casing and redrill hole. 
Re-drill hole with 8.0-inch air rotary tricone 
bit to 132.5 feet. After pulling drill steel 
out of hole, weighted tape showed total depth 
of hole at 118.0 feet. Decide to run 4.0-inch 
stainless steel casing to 117.3 feet and set it 
with sand pack and bentonite pellet seal. 
rig was moved from location. 
Tremie grouted annulus with 25 sacks cement 
with f locele. * 
Tremie grouted annulus with 27 more sacks 
cement with flocele. 

The rig was moved from location. 

Ran 4.0-inch stainless steel casing 

The 



ERC / EDGE e Environmental 
HEll DATA NAR 77C 

H n L  No. 1 llp6 

3-6-90 Tremie grouted annulus with 12 more sacks 

3-7-90 Tremie grouted annulus with 1 more sack cement 
cement with flocele. 

to surface. 

* After the stainless steel casing was set with sandpack and 
bentonite seal, 30.0 feet of P.V.C. tremie pipe was dropped 
into the annulus of this well. After a few attempts to 
"fish", this pipe was encapsulated in the grout. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 

2 . 0  Technical Information 

2.1 Decontamination Procedures 

The drilling rig,. down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O., 

K-4147, April 1987, pgs, 2-4).  A checklist of the 
cleaned materials is included with this data package. 
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2 .2  Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
white Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. The majority of the Chickamauga, 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 
The Rome Formation is composed of interbedded sandstone, 
siltstone, shale and locally, dolomite. 

The Rome Formation underlies the 

The 

2.3 Sample Collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, ORNL. A chain of custody form for 
this sample is included with this data package. 
sample 1146S01 was collected in the split spoon interval 
from 37.0' to 38.0' on 1-5-90. 

Soil 

A bulk density soil sample was collected from the split 
spoon sample interval from 4.1' to 4.5'. The sample was 
measured, weighed and a bulk density of 1.74 grams/cm3 
was calculated. 



2.4  

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-26-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

Installation and Development 

2 . 4 . 1  Installation 

This was a Type B well. 
augered from surface to 28.0 feet. 
diameter string of decontaminated steel surface casing 
was installed from 0.0 feet to 28.0 feet, sealed with a 
2.0 foot bentonite pellet layer from 26.0 feet to 28.0 
feet, and tremie grouted in place. The surface casing 
minimizes potential cross contamination between the 
regolith and bedrock water bearing zones. 
surface casing was installed, the air rotary method was 
used to drill an 8-inch diameter boring to a total depth 
of 132.5 fczt. A 4-inch diameter stainless steel screen 
with threaded bottom cap was installed from 107.1 feet to 
117.3 feet. A 4-inch diameter stainless steel casing was 
installed from the top of the screen at 107.1 feet and 
extended 2.9 feet above ground surface. A sandpack was 
then tremied into the annular space from 103.8 to 117.3 
feet, with a 1.4 foot bentonite pellet seal poured into 
the annular space above the sandpack from 102.4 to 103.8 
feet. 
seal to the surface was tremie grouted with a 
cement/bentonite slurry. A detailed schematic of the 
well is included on the well installation/ completion 
form. 

A 14.0-inch diameter boring was 
A 10 3/4-inch 

After the 

The annular space from the top of the bentonite 
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2.402 Well Development 

Well number 1146 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 501 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 2.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

204.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 8/9/90 at 
a depth of 112.0 feet below ground surface. 
are decontaminated at American Sigma and are sent 
prepackaged. 
file at OWL. 

These pumps 

A copy of the pump certification is kept on 

2.5 Hydraulic Conductivity Testing 

Well number 1146 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. This was accomplished by 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 1.06 x 10'' cm/second (shown as permeability on 

The changing water levels were measured 

The hydraulic conductivity 

! 
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the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package. 

A computer printout of the hydraulic 



PR€-DR/LLI.G CHECKLIST FOR 
MON/Ti3R~G E L L S  

2. ALL EQUlPM€NT HAS BEff CEAffED BEFORE DRIUffG 

Ja. SCREN AND CASLNG H A E  BEN WASHED, SEAUED, 
RlffS€D W7H DE-IWIZD m D / S ? ? D  WAm, RlffS# 
WTH I S W R ~ Y L  ALCOHOL, MAPPED WTH PROEC77E 
COERYAlG AND SRW# LVT R E  GROUffD. 

a. ?RE-PAMAW SCRENS CAS'ffG AND CEWRAUZmS 
m€ u s .  

4. WRK AREA F m  SAMPLE €XAUIffA??oN COERED W7H 
C'Aff POL E77+yLENE: 

5 CLEAN KN/= &OMS, W P E  JARS AND LABELS 
oN UAND. 

01-04-90 

02-27-90 

01-04-90 

0 1-0 5-90 

01-05-90 

02-26-90 

REsuLm Showed no detectable signs of hydrocarbons under u l t r a  v i o l e t  

l i u h t .  

Timothy A. Lee 3 

! 

e 
L 

t 

i 

e 



I 

D€CONTA MINA ??ON CH€CKL/ST 
DRILLING €QUI?M€NT 

D€IONIZ€D lso?Ro?n 
SE4M STE;4M AL C O W L  W A m  
CLCllN RINSE RINSE RINSE 

€-QUlPMmr SCRAPE 

C. Allison Bailey a 
PAGE - 9 O f  -. 24 



LOCAnm: WAG-11 

6.0 

7.3 

~ m w . .  Larry Ledbetter 

, y z p ~ ~ :  Fred Dixon 

DRILL.- crersol &@ T - 4 

D#Uff& S p l i t  Spoon, Auqer, A i r  Rotarv 

7.3 100% 1 Clay, shaley, mottled, dark yellowish orange, 

moderate red and pale olive.  Hard, firm, damp. 

8.0 100% Clay, dark yellowish orange with few moderate 

red and pale o l ive  streaks.  S l iqh t ly  shalev 

with same t h in  laminae. Hard, f irm, damp. 

C~~TA-T Plas t ic ,  Pan 

II 

e 

e 



ERC / EDGE 
KLL No. 1146 

with some thin laminae. Hard, firm, damp. 

Clay, shaley, mottled, pale olive, pale red 

and dark yellowish orange. Contains thin 

laminae. Some layers are dark black (iron 

stained or organic mineral), slightly crumbly, 

firm, dry to damp. 
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I 

II PA=- 4 5 ORNL MOff/TORIffG HELL LOG Cy 

m?w SAVPLE mmr 
(rrrrl ( f f u ~ ~ ~  & REcomr S a L ~ m m  DfscIpIpncw 

CRCW, ro INEQVAL) ( swr  ~ m s )  
37.5 38.0 100 % mineral specks. Contains a lot of crushed 

(sand sized) chert fragments. The bottom of 

the split spoon contains limestone, weathered, 

crushed form, light gray, wet. 

38.0 Split spoon and auger refusal. 

38.0 45.0 Air Rotary Limestone, light olive gray, microcrystalline, 

scattered fragments of dolomite, fine grained. 

45.0 50.0 Air Rotary Limestone, light olive gray, microcrystalline, 

scattered fragments of dolomite, fine grained, 

dark yellowish orange. 

50.0 55.0 Air Rotary Limestone, light olive gray, microcrystalline, 
I 

1 I I I scattered fragments of dolomite, fine grained, 
I 

scattered fragments of chert and siliceous 

limestone. 

55.0 62.5 Air Rotary Limestone, light olive gray, microcrystalline, 

scattered v e i n l e t s  of secondary calcite, 
scattered fragments of chert. 

62.5 173.0 1 
r_rRotarv ~~~ ~ ~ 

Poor returns, no cuttings back 

73.  o 175 .o I I Air Rotary I Limestone, light olive gray, microcrystalline, 
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t 

I 

II P A N 5  W- 5 ORM MONIrnWG K L L  LOG 
M P n f  wR€ Pmmr 
f m n  ~ (UUAfm? & RECOHRY sorL/2)mOGw m w n #  

‘ ~cy1  m / N r n v - L )  ( s u r  ~ m s ]  
30.0 95.0 Air Rotary fragments of dolomite, fine grained, dark 

yellowish orange. 

35.0 102.5 Air Rotary Limestone, light olive gray, microcrystalline, 

scattered fragments of dolomite, fine grained, 
I 

I dark yellowish orange. 
02.5 l l O . 0  I Air Rotary I Limestone, light olive gray, microcrystalline, 

I I scattered calcite; scattered dolomite, fine 
grained, dark yellowish orange. 

10.0115.0 Air Rotary Limestone, light olive gray, microcrystalline, 

scattered secondary calcite, softer from 

113’ to 115’. 

Limestone, light olive gray, microcrystalline, 

scattered secondary calcite. 

Limestone, light olive gray, microcrystalline, 
~~ 

scattered fragments of secondary calcite 

scattered areen bentonite fraqments. 
~~ ~ ~~ 

Limestone, liqht olive gray, microcrystalline, 

scattered fraqments of secondary calcite, 

scattered fraqments of ween bentonite. 

Total deDth. 
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W€LL INSTALLA ?7OA!/COMPLE77O/V FORM 

BE T i m t h v  A . Lee B E  Michael L. Ebers 

STMIFI, 01-05-90 
nff/M: 02-27-90 

o n i t e  26.0 m 

A u l  
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and Energy 

SAND 02-27-90 2 

Pellets 01-08-90 1 

5 powder 02-28-90 

(pRpAcKAI;ED ! E') 02-27-90 3 
(pREpAGyAGm $7 02-27-90 3 

STA/NLZSS SZEi  CENRAL/Z€RS (pREfAcKA(;ED 0' E) 02-27-90 2 

STA/NLE.SS SZEL SCREEN 

STA/NLE.SS SZEi  CASING 

STAINLLSS SZEL CAPS ( ~ R P A C K A G ~  ' No ") n3-37-9n 
3 

MON/TOR/NG KL PUMP (pREpAcKAGm ! 08-09-90 8 

GROUT 
Diverter 

Well Casing 02-27-90 

1 01-;8-90 ~~~ I ~~ 

I I 

Kii COVERS 

SURFA Cc- CAsYNG /DIVERTER 01-08-90 3 

CUMMEN E: 

OBSEREi 57WA?UR',AE 02-27-90 

Timothy A. Led 

a 



ab 

POST- COMPLETION TAsyS 

02-27-90 

02-27-90 

08-09-90 

02-27-90 - 
02-27-90 -Cop M M f l A E  

Timothy A. Lee 

08-09-90 
D. Charles Lytle 



ERCE 
II) Environmental 

and Energy 
Services Co. 

M L L  No. 1146 

L OCA  OMW WAG 11 
I 

MONITORING 

ME7Hoo OF 
P€FLOPMFNE Surqinq and Pumping 

DEKL WMENT 
B€GAff O A E  07-31-90 

RNAL MEASURED NRBOfTK 

~ 

Iff/?7.. PRE-KEZWU€WT 
WA?€R DPW: 79.4 feet f r o m  ground surface. 

D€L/IFLOFM€NT OBS'RVA 77ONS 

18 24 PACE - O f  -. 



ERCE 
Environmental 
and Energy 
Services co. 

EU NO. 1146 

LOCA 77m: WAG 

D A E  07-31-90 

MONITORING K?ZU DEWLOPMENT PROGRESS 

passed. Moved t o  next hole. 

- 

WSi5QM;R UGVANR€flAX\ - 8-09-90 
D. Charles Lvtle D 

MIF(IAIosD*IE 



K L L  No. 1146 . 

HDRAUL/C CONDUCTlMTY CALCU'A 77ONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.l OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOU 
CHARGE OF WATER") 

VOL. 12, N0.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

(2) METHOD OF BOWER AND RICE, 1976 (ARTICLE IN 

WELL NO.: 1146 DATE OF TEST: 9-21-90 

PROJECT NO. : E221-002 CLIENT: MMES 

SITE LOCATION: WAG-11 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH*OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 34.72 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = -20 
FALLING-HEAD INDEX = 1 (111" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2.0339 
2 . 0272 
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- 

HDRAUM' CONDUC77vlTY CALCULA PONS 

TIME 
(SEC 1 

10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 
105.00 
120.00 
150.00 
180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
840.00 
960.00 
1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 
2040.00 
2160.00 

DEPTH TO WATER 
(FEET) 

3.060 
3.080 
3.060 
3.050 
3 040 
3.030 
3.010 
2.990 
2.950 
2.940 
2.880 
2.840 
2.730 
2.610 
2.540 
2.430 
2.360 
2.260 
2.190 
2.060 
1.980 
1.890 
1.790 
1.740 
1.660 
1.580 
1.530 
1.640 
1.600 
1.550 
1.530 
1.360 

HEAD 
(FEET) 

2.060 
2.080 
2.060 
2.050 
2.040 
2.030 
2.010 
1.990 
1.950 
1.940 
1.880 
1.840 
1.730 
1.610 
1.540 
1.430 
1.360 
1.260 
1.190 
1.060 
.980 
.890 
790 
.740 
.660 
.580 
.530 
640 
.600 
.550 
.530 
.360 



Environmental 
and Energy 
Services Co. 

WELL No. 1146 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METHOD OF BOWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 3.473-06 FT/SEC 

TRANSMISSIVITY = 3.473-05 FT**Z/SEC 

= 1.06E-04 CM/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 4.11E-06 FT/SEC 

TRANSMISSIVITY = 4.11E-05 FT**Z/SEC 

= 1.253-04 CM/SEC 



0 I 2 3 4 s 6 7 8 9 io I I  

TIME IN MINUTES 
. b  



I I CHAIN OF CUSTODY RECORD 
FOR 

OAK f?/DG€ NA 77ONAL LABOUA TORY 
MARnN M'R/'TTA ENERGY SEEMS I Engineering, Design k Geosciences Group, Inc. 

726 PelUulppl P u b  
P.O. Box 93010 b&, f i  57D33-1010 

I 

K L L  No. I LOCA 77OM 
dhG-  \ \  

SAMPLE INER VAL: 
\ \  4b 

I - 

? Y E  OF SAMPLE I SPLIT SPOON CORES-SOIL AUGER cumrvcs-so/L 
'f I 

0 AUCER CUT??tVG'S-ROCK 

c1 AIR ROZ4RY CY/mnIcS-UOCK 0 DR/LL WA E R  (NO AIR /N SAMPLE) 0 O?H€R 

ALL SAMPLES ARE IMM€DIAm Y PLACED IN /-CH€M SP€D"L N CZEANED CONTA/NERS AND SEALfD, 

REMARK9 

I 
R 



1.1 Well Location 

Monitoring well number 1148 is located in WAG 11. It is 
located in the southwest portion of White Wing Scrap 
Yard. The location is shown on O W L  drawing number 
C3E20004A075. Survey coordinates for this well are 
N 35,000.4186, E 29,698.6994 (X-10 grid) or latitude 
35"-571-15.0411 and longitude 84'-20*-42.18v1. Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication "Tennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20.11 The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc., 
using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing. It 

1.2 Drilling Information 

Well number 1148 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-16-90 and was finished on 3-1-90. 
Paragraph 2.4.1 includes a detailed discussion of the 
well installation and a well schematic is included on the 
well installation/completion form. A synopsis of the 

1 19 PACE- DF-. 
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drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

This information was typed 

01-16-90 

02-14-90 

02-16-90 

02-21-90 

02-22-90 

02 -2 3-90 

03-01-90 

03-02-90 

03-06-90 

The rig was mobilized to the staked location 
and set up on plastic sheeting. 
feet using a 14-inch auger. Set 10.4 feet of 
decontaminated 10 3/4-inch steel diverter 
casing and 5,routed surface. 
Cut casing below ground level and plug well 
with cement due to crooked hole. 
Auger to 6.0 feet using a 22-inch auger and 
grouted 6.0 feet of 15 3/4-inch decontaminated 
steel diverter casing with 5 sacks cement. 
Drill from 6.0 feet to 37.0 feet using a 14 
1/2-inch air rotary tricone bit. 
Set 36.8 feet of 10 3/4-inch decontaminated 
steel surface casing. 
Grouted surface casing annulus with 16 sacks 
cement. 
Drill to 67.5 feet using a 8.0-inch air rc ry 
tricone bit. Set 4-inch stainless steel well 
casing and screen with sand pack and bentonite 
seal . 
Tremie grouted well casing annulus with 21 
sacks cement with bentonite powder and flocele. 
Tremie grouted to surface with 6 sacks cement 
with f locele . 

Auger to 10.4 

Note: A stainless steel weighted tape broke and fell into 
hole at 49.6 feet, It was encapsulazed with 
bentonite pellets and grouted up. 

I 



ERC / EDGE 
Environmental 

2 . 0  

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 

Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O., 
K-4147, April 1987, pgs, 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 

The Rome Formation underlies the 

lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. The majority of the Chickamauga, 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 

3 19 PAGE - W -. 



amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 
The Rome Formation is composed of interbedded sandstone, 
siltstone, shale and locally, dolomite. 

2.3 sample collection 

No soil samples were collected during drilling. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 3-1-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

2.4 Installation and Development 

2.4.1 Installation 

This was a Type B well. 
augered from ground surface to 6.0 feet. A 15 3/4-inch 
diverter casing was installed from surface to 6.0 feet 
below ground surface and grouted in place. The boring 
was then extended past the casing depth with a 14.0-inch 
air rotary tricone roller bit from 6.0 feet to 37.0 feet. 
A 10 3/4-inch diameter string of decontaminated steel 
surface casing was installed from 0.0 feet to 36.8 feet, 
sealed with a 2.0-foot bentonite pellet layer from 34.8 
feet to 36.8 feet, and tremie grouted in place. The 
surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. 
After the surface casing was installed, the air rotary 
method was used to drill an 8-inch diameter boring to a 
total depth of 67.5 feet. A 4-inch diameter stainless 

A 22.0-inch diameter boring was 
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steel screen with threaded bottom cap was installed from 
52.2 feet to 67.5 feet. A 4-inch diameter stainless 
steel casing was installed from the top of the screen at 
52.2 feet and extended 2.8 feet above ground surface. A 
sandpack was then tremied into the annular space from 
49.6 to 67.5 feet, with a 2.1-foot bentonite pellet seal 
poured into the annular space above the sandpack from 
47.5 to 49.6 feet. The annular space from the top of the 
bentonite seal to the surface was tremie grouted with a 
cement/bentonite slurry. 
well is included on the well installation/completion 
form. 

A detailed schematic of the 

2.402 Well Development 

Well number 1148 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 207 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was 2.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

The final 

204.3 Installation of Dedicated Monitoring well pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 7/30/90 

at a depth of 65.8 feet below ground surface. These 
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pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at ORNL. 

A copy of the pump certification is kept on 

MWfTmfNC will PROCRAM 
ufu ~ A T A  NARRA~M- 

HlELL No. 1148 

1.5 Hydraulic Conductivity Testing 

Well number 1148 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. The changing water levels were measured 
using a Druck 15 psig pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 1.40 x l o s 4  cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package. 

This was accomplished by 

The hydraulic conductivity 

A computer printout of the hydraulic 

z 
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9 
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PRE-DRILLING CH'CKLIST FOR 

1. EXCA W7ON PERMIT OBTAINED 

2 ALL EQUIPMEWT HAS REff CLZAN€D REFME DRIUNG 

54. SQ?Eff AND CASNG H A E  R G 4  WASHEDD SEAMEDD 
RINSED WTH D€-lWlZD OR D/S7?U€" W A m ,  RINSED 
WTH ISWRLPX ALCOHOL, MAPPED W M  PROEC?7E 
COERIffG AND SmED OfF TH€ GROUND. 

3. PRE-PAmAGED SCRENS CASWG AND C€NTRAU.S  
HRPE U W .  

5. CLEAN KNIES & O m D  SMPLE JARS AND LABELS 
W HAM?. 

Z MR ROTARY CM'€SSiEV AIR SAM'UD. 

1-16-90 

1-16-90 

N/A 

- -  

01-16-90 

0 1- 16-90 



I 

fQU/PM€NT 

RIG 

AUGERS 

BI?E 

ROUS 

S4MPirnS 

P /PES 

WORK TOOLS 

AUGLR PlffS 

WELL NO._;;u48, 

C m N  RINSE RfAfSE RfNSE 
SCR4Pf 

X X X N/A h/A 

1 X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

x X X X X 

\. 

I 

DK‘ONTAMINA 77ON Cff€CKL/ST 
DRILLING €QUIPMEW T 

% h 
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P A # J C F  2 OIPNL MW/Tm!ffG K L L  LOG 

LW77#. .  WAG 11 DAE srmz 01-16-90 
Larry Ledbetter FWW: 03-01-90 D m m :  

HELPER: 

m/u Ingersol Rand T-4 

Fred Dixon LCYGYXDBE Timothy A. Lee 

M-ALfwwysHTsz W A  

muNe Auger , Air Rotary L U m m T  Green Stuff 
NO. TAKm: N/A m N/A 

m r A / . r  Plas t i c ,  ?an 

?blcxMss cy sat (mw L 2 € P W ) L  

mrM m P m s n a L  67.5 

MuMCnao- 

W?W W Iff R m :  5l.5 N/A D A E  fJ/A 

aEpm SAlrlPrc 
(xU4mR& I W C O ~ Y  --m 
IJYIDPVAL) ( s w r  m s ~  

0.0 4.0 Augered Gravel f i l l .  
4.0 6.0 Augered Clay, mott led,  dark yellowish orange and l i g h t  

1 
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I 

(Mrl (NUAtIKR & RECOWQY SaLDmm KscmPnm 
%Wl TO /NZRVAL) (PUT SOWS) 

37.d 40.0 Air Rotary Limestone, light olive gray, microcrystalline, 
I I I I 

60.d 67.d I Air Rotary1 Limestone, light olive gray, iron stains, 
microcrystalline; more secondary calcite. 
Calcite rhombohedron, scattered fragments o f  

! ! I 1 black carbonaceous shale (Chattanooga shale?) ; 
I I I I softer drillers from 64' to 65'. 

I I I I 
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Pel 1 e t s  
BEN TOM ?F 

WLL No. 1148 

DA E 03-02-90 

03-01-90 1 

I 

GROUT Surface Casing 
Well Casing 

KiL COERS 

3 - -  SAND I 

02-23-90 6 
03-02-90 6 

COMM€NT., 

03-02-90 tX!Z??ER SGVA NREBA TT 

PAG€ 12 O f  2. 

f 

0 
5 

I 

1 

a 



03-02-90 % 
03-02-90 % 

03-02-90 % 

07-30-90 
J 

'b .m.lwsaD&ua 
D. Charles Lytle 
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Environmental 
and Energy K L L  No. 1148 

WAG 11 Services co. LOCA 770M 

;Fgy PM€IVZ OF Surging and Pumping 

m APPROMD m R. C. Wi 1 1 i ams MMES 

/N/?7AL A?€-EMz6pMENT 
W A 7 E l i E P n t :  9.5 f ee t  from ground surface. 

D€vEz.Of?M€NT 06S€RVA 77ON.S 

D. Charles Lytle 1 

I 
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RESULTS AT €W.D 
LF D€MZWMEWT 

Off€ KU VOLUME = 16*3 GALLONS 

207 C1 ear 2.0 8.7 598 207 12.7 I 
7WMrnTS Fast r e c m a e r .  made a l o t  o f  water i n  a short time. Passed w i t h  

2.0 NTU's and moved t o  another hole. 



HDRAULIC CONDUC77WY CALCULA 77'0N.S 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, N0.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOWER-AND RICE, 1976 (ARTICLE IN 
VOL. 12, N0.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

DATE OF TEST: 9-14-90 

CLIENT: MMES 

WELL NO.: 1148 

PROJECT NO. : E221-002 

SITE LOCATION: WAG-11 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 59.77 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = -20 
FALLING-HEAD INDEX = 1 ("I" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

.4642 

.4751 

i 

' 0  i 
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HDRAULK CONDUCTlWTY CALCULA 77ONS 

TIME 
(SEC 1 

IO e 00 
20.00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 
105.00 
120.00 
150.00 
180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
840.00 
960.00 
1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 
2040.00 
2168.00 

DEPTH TO WATER 
(FEET) 

2.710 
2.260 
2.050 
1.860 
1.760 
1.650 
1.570 
1.510 
1.430 
1.390 
1.320 
1.260 
1.200 
1.170 
1.150 
1.120 
1.130 
1.130 
1.100 
1.100 
1.080 
1.100 
1.070 
1.080 
1.070 
1.070 
1.180 
1.060 
1.060 
1.060 
1.040 
1.050 

HEAD 
(FEET) 

1.710 
1.260 
1.050 

,760 
.650 
.570 

.430 . 390 

.320 
-260 
.zoo 
.170 
.150 
.120 
.130 
, 130 . 100 
.loo 
.080 
.loo 
.070 I 
.080 
.070 
.070 
.180 
,060 
.060 
.060 
040 

.050 

,860 

e 510. 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METHOD OF BOWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 4.603-06 FT/SEC 

TRANSMISSIVITY = 6.913-05 FT**2/SEC 

= 1.40E-04 CM/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 5.363-06 FT/SEC 

TRANSMISSIVITY = 8.043-05 FT**2/SEC 

= 1.633-04 CM/SEC 

i 

I 

I 
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I I) Environmental ,=q and Energy 
mZL No. 12 2 6 Services Coo 

1.0 General Information 

2.1 well Location 

Monitoring well number 1246 is located in WAG 11. It 
is located on the western boundary of White Wing Scrap 
Yard. The location is shown on ORNL drawing number 
C3E20004A075. Survey coordinates for this well are 
N 35,090.0576, E 27,507.5298 (X-10 grid) or 
latitude 35"-57'-03.518* and longitude 84°-21@-05.21@1. 
Coordinate data were provided by Martin Marietta Energy 
Systems. The method used for conversion from X-10 grid 
to Tennessee-Lambert State Plane Coordinates came from 
the publication "Tennessee Valley Authority Data 
Services Branch and Mapping Services Branch, Oak Ridge, 
Tennessee, DOE Plant Control, November 6, 1985, Field 
Book: ESS-3115, pp. 1-20." The latitude and longitude 
were calculated by Adams Craft Her2 Walker Engineering, 
Inc., using methods from the U.S. Coast and Geodetic 
Survey Publication 62-4, "State Plane Coordinates by 
Automatic Data Processing.n 

1.2 Drilling Information 

Well number 1246 was drilled by Geotek Engineering 
Company. 
boring for monitor well installation under the 
operation of Larry Ledbetter with the assistance of 
Fred Dixon. 
finished on 3-6-90. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a well 
schematic is included on the well installation/ 
completion form. 
follows. 

A Ingersoll Rand rig was used to drill this 

Drilling commenced on 1-23-90 and was 

A synopsis of the drilling activity 
This information was typed directly from 

1 
1 21 PAGE- iJf -- 
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I 
field notes and was edited only when necessary for 
clarification. 

,uoN/rm/,vc w.u PROGRAM 
mU DATA N R A ? ? K  

#tZL No. 9 f  

1-2 3-90 : 

2-2-90: 

2-9-90: 

2-12-90: 

2 -13-9 0 : 

2-16-90: 

2-20-90: 

2-2 1-9 0 : 

3-6-90 : 

The rig was mobilized to the staked location 
and set up a plastic sheeting. 
samples were taken from surface to refusal at 
22.0 feet. 
Augered from surface to 6.0 feet using a 22- 
inch auger and set 6.0 feet of 15 3/4-inch 
decontaminated steel diverter casing. 
Grouted diverter casing annulus to surface 
with 10 sacks cement. 
Drill to 18.0 feet using a 14.0-inch air 
rotary tricone bit. 
Drill to 20.0 feet and diverter casing began 
to leak. Decide to abandon well, skid 10.0 
feet and drill new hole. Move to new 
location, auger to 10.5 feet using a 22-inch 
augers and set 10.5 feet of 15 3/4-inch 
decontaminated steel diverter casing. 
Grouted diverter casing annulus to surface 
with 15 sacks cement. 
Drill to 20.0 feet using a 14.0-inch air 
rotary tricone bit. 
Drill from 20.0 feet to 40.0 feet using a 
14.0-inch air rotary tricone bit. 
feet of 
surface casing. 
Grouted surface casing annulus with 24 sacks 
cement . 
Drilled from 40.0 feet to 85.0 feet using an 
8.0-inch air rotary tricone bit. 
filled cavity was encountered from 66.0 feet 
to 85.0 feet. 

Split spoon 

Set 40.0 
10 3/4-inch decontaminated steel 

A mud 

The hole would not clean up. 

B 

I 

D 

B 
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9-20-90: Decontaminated drill rig, tools, and 100 feet 

9-21-90: Mobilized rig to location and set up. Ran in 

9-24-90: Ran in 8-inch hollow stem augers to 85.5 

of 8-inch hollow stem augers. 

55 feet of 8-inch hollow stem augers. 

feet. Auger refusal at 85.5 feet. Ran in 85 
feet of AW drill rods and punched out 
stainless steel plug. Ran in 2-inch 
stainless steel screen and casing. Tremied 
in 12 sacks of sand through hollow stem 
augers. 

9-25-90: Checked top of sand. Had dropped 2 feet 
overnight so tremied in one more sack of 
sand. 
of cement. 

of cement. 

Grouted annular space with two sacks 

9-26-90: Finished grouting annular space with 19 sacks 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Bruce McMaster, 
Timothy A. Lee and Michael L. Ebers. All well 
construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent 
the cleaning decontamination procedures outlined in the 
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drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, 
W.O., X-4147, April 1987, pgs, 2-4). A checklist of 
the cleaned materials is included with this data 
package . 
2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. The Rom Formation underlies the 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500 feet thick, is a dominantly gray, 
dense, finely crystalline, thin bedded limestone with 
varying amounts of chert. The uppermost beds consist 
of yellow and maroon calcareous siltstone and blue-gray 
limestone. 
interbedded sandstone, siltstone, shale and locally, 
dolomite. 

The majority of the Chickamauga, 

The Rome Formation is composed of 

2.3 Sample Collection 

No samples were collected during drilling. 

I 

D 
1 

i 

B 

D 
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2.4 Installation and Development 

2.4.1 Installation 

This was a Type B well. 
was augered from ground surface to 6.0 feet. A 15 3/4- 
inch diverter casing was installed from surface to 6.8 
feet below ground surface and grouted in place. 
boring was drilled with a 14.0-inch air rotary tricone 
roller bit from 6.0 feet to 40.0 feet and tremie 
grouted in place. 
potential cross contamination between the regolith and 
bedrock water bearing zones. After the surface casing 
was installed, the air rotary method was used to drill 
an 8-inch diameter boring to a total depth of 
86.63 feet. A 2-inch diameter stainless steel silt 
trap was installed from 71.4 feet to 86.63 feet. A 2- 

inch diameter stainless steel screen was installed from 
56.4 feet to 71.4 feet. A 2-inch diameter stainless 
steel casing was installed from the top of the screen 
at 56.4 feet and extended 2.05 feet above ground 
surface. A sandpack ws then tremied into the annular 
space from 86.63 up to 53.0 feet, with a 2.6 foot 
bentonite pellet seal poured into the annular space 
above the sandpack from 50.4 to 53.0 feet. The annular 
space from the top of the bentonite seal to the surface 
was tremie grouted with a cement/bentonite slurry. 
detailed schematic of the well is included on the well 
installatin/completion form. 

A 22.0-inch diameter boring 

The 

The surface casing minimizes 

A 

2.4.2 Well Development 

Well number 1246 was developed to remove drill 
cuttings, silt, and other fines. The monitoring was 

5 21 PAGE - 3f -. 
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I 
developed using a Geoguard pump with an air rotary. 
All pumps were cleaned prior to use according to 
specified cleaning procedures (see Paragraph 2.1). The 
well was developed until a measured total of 552 
gallons of water had been evacuated and the clarity of 
the discharge water was approved by the company 
representative. The final turbidity value measured at 
completions was 4.0 NTU's. A development form showing 
the exact method of development and other pertinent 
data is appended. 

M€W/TOR/NC K K  PROCRAM 
H f l l  DA TA NARRA 77E 

n R L  No. 1246 

2.4.3 Installation of Dedicated Monitoring w e l l  

-P 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 
10/10/90 at a depth of 62.0 feet below ground surface. 
These pumps are decontaminated at American Sigma and 
are sent prepackaged. 
is kept on file at OWL. 

A copy of the pump certification 

2.5 Bydraulio Conductivity Testing 

Well number 1246 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity 
of the well screen. 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. 
measured using a Druck 15 psi pressure transducer and 
an Omnidata Datapod I1 data recorder. 

This was accomplished by 

The changing water levels were 

The hydraulic 

I 

0 

i 

D 

B 
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Environmental MON/TW/UG KK PROGRAM 
H f L L  DATA NARR ??E 

and Energy LKLL No. 1 2 4 4  

1 

conductivity value of 4.89 x cm/second (shown as 
permeability on the hydraulic conductivity calculations 
printout attached) was calculated using the Bouwer and 
Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data 
package. 

i 
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PRE-DRILLING CHECKLLIST FOR 
MON’TOUING WELLS 

3. 

4. 

5. 

6. 

z 

PRE-PAmAGED SCRWS CASlffG AND CENTRAUZiRS 
MER!! US#. 

RAE 
1/23/90 

1/23/90 

9/24/90 

1/23/90 

1/23/90 

1/23/90 
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DEP7H 

6 4= 0 65.0 

=I=- 

- 

~ (NUMBER & RECOERY SO/!/BEDROCK DESCUP ??ON 
INERVAL) (SPLIT SPOONS) 

RC; n  TO^ D e D t h  

i 

... .... .... ... , ..... c< r 
. .  

’ .:,-.e ”. . I : ,  , . . . .  



K L L  No. 1246 

0. R. N. L. MON/ TOR/ffG WELL PROGRAM 
LOGGED 

Lafj fz cy , L w  SAC as;lvo - Diverter 
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and Energy D A E  ---- 9 / 2 4 / 9 0  

SAND 

I I 

Powder I 9 / 2 6 / 9 0  6 
BEN TOM ?F . .  I 

9 / 2 5  190 1 
Pellets 

STAINLESS SZEL SCREEN (pREpAoyAo ! 9 / 2 4 / 9 0  4 

STAINLESS SZEL CASING PR-ACKAm 9 / 2 4 / 9 0  4 

STAINLESS SEE2 CAPS ( P R C p A m A m  ! 27 9 / 2 4 / 9 0  4 

MONITORING K L L  PUMP ( P R P A C K A ~  zs ) 1 0 / 1 0 / 9 0  8 

4 STAINLESS s z -  CENRAUZERS (PREPACKAGED ") 9 / 2 4 / 9 0  

surface casing 2 / 2 1 / 9 0  7 

well casing 9 / 2 6 / 9 0  7 
GROUT 

K L L  corns 

SURFACC- CA>YNG 2/20/90 4 
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J 

9/25/90 

9/25/90 

10/10/90 

9/26/90 

Michael L. &ers 

I 
D. Charles Lytle 
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MONITORING 
DEWLOPMENT FORM 

DESCR/F77OHl OF RNAL NRHD/7Y 

nNAL MEASUR€D NRB/D/7Y 4.0 NTU's 

mU APPIPOW 8F R. C. W i l l i a m s  MMES 

mow 

WA ?€R -UD 0 TXNK ?Rum 
D/SQfARm 0 s m  SnmS 0 S?MA# TANKS 
fo: 0 DRUMS 0 owm 

P 

/ulnAL Mir-mmm7 
WA7EREPW: 31.5 f e e t  from ground surface 

E E L  OPM€NT WS€??VA 77ONS 

D. Charles Lytle ' 



I 
25.0 

W L 7 S  AT DlKI 
w ~ a P ~ r  Clear 4.0 8.6 373 552 

cauIuav7s Excellent recharger and producer. Water c leared  and remained clear at 

4.0 NTU's. Passed and moved of f  ho le  
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PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.l OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOUWER'AND RICE, 1976 (ARTICLE IN 
VOL. 12, N0.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

WELL NO.: 1246 

PROJECT NO.: E221-002 

SITE LOCATION: WAG-11 

DATE OF TEST: 10-12-90 

CLIENT: MMES 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 55.40 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 ("1" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

I 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1.7625 
1.7666 

I 

P A G E 1 8  OF=. 

1 



TIME 
(SEC 1 

5.00 
10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
85.00 
90.00 
95.00 

100.00 
105 . 00 
110.00 
115.00 
120.00 
125.00 
130.00 
135.00 
140.00 
145.00 
150 . 00 
155 . 00 
160 . 00 

DEPTH TO WATER 
(FEET) 

3.560 
3.130 
2.730 
2.470 
2.270 
2.100 

' 1.940 
1.820 
1.690 
1.600 
1.520 
1.440 
1.410 
1.350 
1.300 
1.300 
1.280 
1.240 
1.230 
1.220 
1.210 
1.210 
1.200 
1.190 
1.190 
1.170 
1.160 
1.160 
1.150 
1.140 
1.130 
1.090 

HEAD 
(FEET) 

2.560 
2.130 
1.730 
1.470 
1.270 
1.100 
.940 
.820 
.690 
.600 
.520 
,440 
.410 
.350 
-300 
.300 
.280 
.240 
.230 
.220 
.210 
.210 
.200 
.190 
* 190 
.170 
.160 
160 

e 150 
.140 
.130 
,090 

I 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METHOD OF BOWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.61E-05 FT/SEC 

TRANSMISSIVITY = 2.413-04 FT**2/SEC 

= 4.893-04 CM/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 2.133-05 FT/SEC 

TRANSMISSIVITY = 3.203-04 FT**Z/SEC 

= 6.503-04 CM/SEC 

i 

20 21 PAGE - OF 



> 
W 
J 

3 

15 30 45 60 75 .. 90 105 120 
TIME IN.SEC.. 

135 150 165 



e 

e 

a 

1.0 General Information 

1.1 Well Location 

Monitoring well number 1149 is located in WAG 11. 
located in the southwestern portion of White Wing Scrap 
Yard. The location is shown on O W L  drawing number 
C3E20004A075. 

34 ,973 .5615,  E 29,702.2786 (X-10 grid) or latitude 
35"-57'-14.83" and longitude 84'-201-41.96". Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication ''Tennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Her2 Walker Engineering, Inc., 
using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing . 

It is 

Survey coordinates for this well are N 

1.2 Drilling Information 

Well number 1149 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
Of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-16-90 and was finished on 3-1-90. 

Paragraph 2 . 4 . 1  includes a detailed discussion of the 
well installation and a well schematic is included on the 
Well installation/completion form. A synopsis of the 

1 19 PAGE- St--- 
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drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

This information was typed 

01-16-90 The rig was mobilized to the staked location 

Split spoon and set up on plastic sheeting. 
samples were taken from surface to refusal at 
12.5 feet. The boring was reamed using a 22- 
inch auger to 7.2 feet. Set 7.2 feet of 15 
3/4-inch decontaminated steel diverter casing 
and grouted it to surface. 
location. 

Move rig from 

01-18-90 Move rig back to location. Drill from 7.2 feet 
to 18.5 feet using a 14-inch air rotary tricone 
bit. Set 13.9 feet of 10 3/4-inch 
decontaminated steel surface casing. Move rig 
from location. 

01-19-90 Grouted surface casing annulus to surface iwth 
8.0 sacks cement. 

02-13-90 Move rig to location. Drill to 35.0 feet using 
an 8.0-inch air rotary. 

03-01-90 Set 2-inch stainless steel well casing and 
screen with sand pack and bentonite seal. 

cement 
03-02-90 Tremie grouted annulus with 4.0 sacks of 

,This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologists Timothy A. Lee and C. 
Allison Bailey. All well construction materials and 
supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items 
is shown on the included Monitoring Well Materials 
Certification form. 

PAC€ - 2 P-. 19 



2 . 0  Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools surface casing 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined ;n the 
drilling specifications (Release Specific Teci.,?ical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W . O . ,  

R-4147, April 1987, pgs, 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. The majority of the Chickamauga, 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 
The Rome Formation is composed of interbedded sandstone, 
siltstone, shale and lscally, dolomite. 

The Rome Formation underlies the 
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2.3 Sample Collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 45005, OWL. A chain of custody form for 
this sample is included with this data package. 
sample 1149S01 was collected in the split spoon interval 
from 10.3 feet to 10.7 feet on 1-16-90. 

Soil 

A bulk density soil sample was collected from the split 
spoon sample interval from 10.3 to 10.7 feet. The sample 
was measured, weighed and a bulk density of 1.78 
grams/cm3 was calculated. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 2-13-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

2.4 Installation and Development 

2.4.1 Installation 

This was a Type B well. 
augered from ground surface to 7.2 feet. A 15 3/4-inch 
diverter casing was installed from surface to 7.2 feet 
below ground surface and grouted in place. The boring 
was then extended past the diverter casing depth with a 
14.0-inch air rotary tricone,roller bit from 7.2 feet to 
18.5 feet. A 10 3/4-inch diameter string of 
decontaminated steel surface casing was installed from 
0.0 feet to 13.9 feet, sealed with a 2.0-foot bentonite 

A 22.0-inch diameter boring was 

I 

B 
I 

i 

I 

B 

D 



ERC / EDGE 
Environmental 

pellet layer from 11.9 feet to 13.9 feet, and tremie 
grouted in place. 
cross contamination between the regolith and bedrock 
water bearing zones. 
installed, the air rotary method was used to drill an 
eight-inch diameter boring to a total depth of 35.0 feet, 
A two-inch diameter stainless steel screen with threaded 
bottom cap was installed from 17.5 feet to 32.8 feet. A 
two-inch diameter stainless steel casing was installed 
from the top of the screen at 17.5 feet and extended 2.4 
feet above ground surface. 
into the annular space from 16.0 to 32.8 feet, with a 
1.9-foot bentonite pellet seal poured into the annular 
space above the sandpack from 14.1 to 16.0 feet. The 
annular space from the top of the bentonite seal to the 
surface was tremie grouted with a cement/bentonite 
slurry. A detailed schematic of the well is included on 
the well installation/completion form. 

The surface casing minimizes potential 

After the surface casing was 

A sandpack was then tremied 

2 a 4 a 2  Well Development 

Well number 1149 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 221 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. 
turbidity value measured at completion was 5.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

The final 

PAGE- 5 OF-. 19 
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mi No. 1149 

2 . 5  

2.1.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 7/30/90 
at a depth of 31.3 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at OWL. 

A copy of the pump certification is kept on 

Hydraulic conductivxty Testing 

Well number 1149 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity of 
the well screen. 
instantaneously adding a known quantity of water to the 
monitoring well and measuring the recovery of the water 
level over time. 
using a Druck 15 psi pressure transducer and an Omnidata 
Datapod I1 data recorder. 
value of 4.62 x 10'' cm/second (shown as permeability on 
the hydraulic conductivity calculations printout 
attached) was calculated using the Bouwer and Rice 
method. 
conductivity calculations is included in this data 
package . 

This was accomplished by 

The changing water levels were measured 

The hydraulic conductivity 

A computer printout of the hydraulic 

I 

I 
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?R€-DRlLL/.G CHECKLIST FOR 
MONITOR/NG WELLS 

2. ALL €QUIPMEW HAS BEEN CEAN€D BEFOR€ DRIUNG 

3a. ScRrrN AND CASING H A E  BEN WASHD, SEAAfm, 
RINSV W?i D€-I~IZED OR DIS77UD W A m .  RINSED 
W;TH ISOF'RWYL ALCOHOL, WAPPCD W7H PROEC77E 
COKWNG AND srim o n   HE GROUND. 

3. PRE-PACKAGED ScRzflvs, CASING AND C€NRAffZ€RS 
USED. 

5 W A N  KNIM;S; &Om, SAMPLE JARS AND LABELS 
OHI HAND. 

u.zE 
01-16-90 

0 1- 15-90 

03-01-90 

0 1 - 16-90 

0 1 - 16- 90 

0 1 - 16- 90 

02- 13-90 

R E N f m  No hydrocarbons detected under ultraviolet light. 

1 03-0 1-90 WSERIER S W V A 7 U E ~ A E  - 
Timothy A. L e k  



I 

EQUlPM€NT 

RIG 

AUGERS 

BITS 

RODS 

SIMPL€RS 

PIPES 

WORK 7VOLS 

AUGER PINS 

WELL No.----- 1149 

C M N  RINSE RNSE RIA'S€ 
SCRAPE 

#/A N/A 
X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X x X X X 

X X X X X 

X X X X X 

DE-CONTAMINA 77ON CH€CKL/ST 
DRILLING €QUlPM€NT 

Timothy A. Lee I 

I 
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I 

OUNL MOVfTORWG K L L  LOG P A G T L  cy 2 

L W ~ W :  WAG-11 D A E  STME 01-16-90 
~ J W :  03-01-90 D R ~ ~ :  Larry Ledbetter 

H W € R  

DR/LL. Ingersol Rand T-4 

LCX'tXV 8E 

MM7HPUYSIC/SE N/A 
Fred Dixon 



W??f 

mw TO 

12.5 18.5 

fmrl ~ 

I 

I I I siltstone, shaley greenish gray. 
1 

WPU Pmcmr 
NERVAL) ( s w r  SPOCWS) 

(ffUMER & RECOrnY S W L B E V R m  D€.S-TICW 

Air Rotary Limestone, brownish qray to medium dark gray, 
fine qrained with calcite, white. 
some siltstone; fine grained, moderate 
reddish brown and moderate brown fined grained. 
Also contains some chert fragments; flinty, 

Contains 

30.0 135.0 I I Air Rotary I Siltstone,'shaley, greenish gray. 
35.0 I I I I TOTAL DEPTH. 

I I 

I 

I I I I 

I 

I) 
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D A E  03-0 1-90 

/ E M / k f A  ER/AL R-Q BA TCH NUMEFR 

SAND 
03-01-90 3 

Pel 1 e t s  03-01-90 1 

Powder 03-02-90 6 
BENTOM 7iE 

STA/NLESS S Z E i  SCREEN (PREPAcKAED 03-01-90 3 

(PffffALxAGED ! I$:) 03-01-90 3 
STA/Ni€SS SEEL C€NRAL/Z€RS (PREfACKAO E) 03-01-90 2 

MON/TOR/NG K L L  PUMP (PREPAcKAGm 07-30-90 8 

STA/NUSS SEEi CASING 

2 STAINUSS SEEi CAPS (PREPACKAGED No "') 03-01-90 

Surface Casing 01-19-90 6 

Well Cas ing  03-02- 90 6 

SURFACC- CAs7NG 0 1- 19-90 4 

GROUT 

K L L  COSRS 

00Sm W R  SGVA N R € . A  E 
W 

Timothy A. Lee\ 
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03-01-90 6 
03-0 1 - 90 

07-30-90 >cL 

03-0 1-90 S L  

'I Timothy A. Lee 

07-30-90 

D. Charles Lytle 0 
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ONE K L L  VOLUME = 27 7 GALLONS 
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I 
- 

HDRAULIC CONDUC77MTY CALCULA 770N.S 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.l OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER'@) 

VOL. 12, N0.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 

WELL NO.: 1149 DATE OF TEST: 9-14-90 

PROJECT NO. : E221-002 CLIENT: MMES 

SITE LOCATION: WAG-11 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 27.15 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 (@llll IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

3.6130 
3.7348 
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# Environmental KLLL No. 1149 

I 
- 

HmRAUL/C CONDUC7W7-Y CALCULA VONS 

TIME 
(SEC 1 

10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 
105.00 
120.00 
150 . 00 
180 . 00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
840.00 
960.00 
1080 . 00 
1200.00 
1320.00 
1440.00 
1560.00 
1680 . 00 
1800.00 

2040.00 
2160.00 

1920.00 

DEPTH TO WATER 
(FEET) 

7.820 
7.240 
6.710 
6.290 
5.900 
5.580 
5.160 
4.790 
4.460 
4.190 
3.740 
3.380 
2.860 
2.490 
2.230 
2 . 050 
1.900 
1.770 
1.670 
1.520 
1.420 
1.360 
1.300 
1.260 
1.210 
1.190 
1.170 
1.170 
1.140 
1.130 
1.120 
1.120 

HEAD 
(FEET) 

6.820 
6.240 
5.710 
5.290 
4.900 
4.580 
4.160 
3.790 
3.460 
3.190 
2.740 
2.380 
1.860 
1.490 
1.230 
1.050 
.goo 
.770 . 670 . 520 
.420 
-360 
-300 
.260 
.210 . 190 . 170 
.170 
a 140 . 130 
.120 . 120 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METHOD OF BOWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY 1.523-06 FT/SEC = 4.623-05 CM/SEC 

TRANSMISSIVITY = 2.283-05 FT**Z/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 2.063-06 FT/SEC = 6.29E-05 CM/SEC 

TRANSMISSIVITY = 3.093-05 FT**2/SEC 

18 19 PAGE - OF -. 
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1.1 Well Location 

Monitoring well number 1147 is located in WAG 11. It is 
located in the northeastern portion of White Wing Scrap 
Yard" or WAG 11. 
number C3E20004A075. Survey coordinates for this well 
are N 35,696.4970, E 28,354.4126 (X-10 grid) or latitude 
35°-571-13.3611 and longitude 84°-211-00.4811. Coordinate 
data were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from the 
publication "Tennessee Valley Authority Data Services 
Branch and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Her2 Walker Engineering, Inc., 
using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic 
Data Processing. 

The location is shown on ORNL drawing 

1.2 Drilling Information 

Well number 1147 was drilled by Geotek Engineering 
Company. An Ingersoll Rand T-4 rig was used to drill 
this boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 1-4-90 and was finished on 1-29-90. 
Paragraph 2.4.1 includes a detailed discussion of the 
well installation and a well schematic is included on the 
well installation/completion form. A synopsis of the 



ERC / EDGE 
Environmental 
and Energy 
Services co. 

drilling activity follows. 
directly from field notes and was edited only when 
necessary for clarification. 

This information was typed 

1-4-90 

1-5-90 

1-8-90 

1-9-90 

1-10-90 

1-25-90 
1-26-90 

1-29-90 

1-30-90 

Mobilize rig to staked location and set up on 
plastic sheeting. Augered from surface to 7.0 
feet using a 22.0-inch auger. Set 6.0 feet of 
14.0-inch decontaminated steel div -ter casing. 
The rig was moved from location. 
The diverter casing was grouted wit-, 5 sacks 
cement. 
The rig moved over hole and augered to refusal 
at 39.5 feet with a 14.5-inch auger. 
The boring was deepened from 39.5 feet to 45.8 
feet using air rotary method with a 14.5-inch 
air rotary tricone bit. Set 45.8 feet of 10 
3/4-inch decontaminated steel surface casing 
and sealed with bentonite seal. Move rig from 
location. 
Grouted surface casing annulus with 10 sacks of 
cement . 
Move rig over hole. 
Deepened boring from 45.8 feet to 97.9 feet 
using an 8.0-inch air rotary tricone bit. 
Set stainless steel 4-inch screen and casing 
with sand pack and bentonite seal. 
Grouted well casing with 19 sacks 'cement. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. All 
well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. 
origin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

The batch 

PAC€ - 2 3F-. 21 



2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent the 
cleaning decontamination procedures outlined in the 
drilling specifications (Release Specific Technical 
Directions for Regulatory Compliance Monitoring Wells 
Phase 1, Oak Ridge National Laboratory, Oak Ridge, W.O., 
K-4147, April 1987, pgs, 2-4). A checklist of the 
cleaned materials is included with this data package. 

2.2 Geology 

The northeastern half of WAG 11 is underlain by 
Chickamauga Limestone. The Rome Formation underlies the 
southwestern half of WAG 11. The Chickamauga Limestone 
is brought into contact with the Rome Formation by the 
White Oak Mountain thrust fault, the trace of which 
bisects WAG 11 from northwest to southeast. The 
lowermost beds of the Chickamauga are composed of thin 
bentonitic beds, gray clay shale, and maroon to gray 
calcareous siltstone. 
approximately 1,500' thick, is a dominantly gray, dense, 
finely crystalline, thin bedded limestone with varying 
amounts of chert. The uppermost beds consist of yellow 
and maroon calcareous siltstone and blue-gray limestone. 
The Rome Formation is composed of interbedded sandstone, 
siltstone, shale and locally, dolomite. 

The majority of the Chickamauga, 
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2.3 sample Collection 

One soil sample was collected during drilling, placed in 
an I-CHEM specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, ORNL. A chain of custody forms 
for this sample is included with this data package. 
sample 1139S01 was collected in the split spoon interval 
from 6.2' to 6 . 5 '  on 1-19-90. 

Soil 

A drill water sample was collected from the water pump on 
the drill rig on 1-29-90. Analytical results for the 
Ingersoll Rand T-4 drill water samples described above 
can be obtained from the Remedial Action Program data 
base at ORNL. 

The Ingersoll Rand T-4 compressed air was sampled with a 
cloth filter inserted between drill rods on 1-29-90. The 
sample was examined with an ultraviolet light for the 
presence of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

Installation and Development 

2 .4 .1  Installation 

This was a Type B well. 
augered from ground surface to 6.0 feet. A 15 1/4-inch 
diverter casing was installed from surface to 6.0 feet 
below ground surface and grouted in place. A 14.0-inch 
diameter boring was augered from 6.0 feet to 39.5 feet 
(auger refusal). 
refusal depth with a 14.0-inch air rotary tricone roller 
bit from 0.0 feet to 45.8 feet. A 10.0-inch diameter 

A 22.0-inch diameter boring was 

The boring was then extended past the 

4 21 PAGE - O f  -. 
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string of decontaminated steel surface casing was 
installed from 0.0 feet to 45.8 feet, sealed with a 2.0 
foot bentonite pellet layer from 43.8 feet to 45.8 feet, 
and tremie grouted in place. 
minimizes potential cross contamination between the 
regolith and bedrock water bearing zones. 
surface casing was installed, the air rotary method was 
used to drill an 8-inch diameter boring to a total depth 
of 97.9 feet. A 4-inch diameter stainless steel screen 
with threaded bottom cap was installed from 77.7 feet to 
97.9 feet. A 4-inch diameter stainless steel casing was 
installed from the top of the screen at 7.77 feet and 
extended 2.2 feet above ground surface. A sandpack was 
then tremied into the annular space from 73.5 to 97.9 
feet, with a 1.3 foot bentonite pellet seal poured into 
the annular space above the sandpack from 72.2 to 73.5 
feet. The annular space from the top of the bentonite 
seal to the surface was tremie grouted with a 
cement/bentonite slurry. 
well is included on the well installation/completion 
form. 

The surface casing 

After the 

A detailed schematic of the 

2.4.2 Well Development 

Well number 1147 was developed to remove drill cuttings, 
silt, and other fines. The monitoring was developed 
using a Geoguard pump with an air compressor. All pumps 
were cleaned prior to use according to specified cleaning 
procedures (see Paragraph 2.1). The well was developed 
until a measured total of 550 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
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turbidity value measured at completion was 1.0 NTU's. A 

development form showing the exact method of development 
and other pertinent data is appended. 

204 .3  Installation of Dedicated Monitoring Well Pump 

After the well was developed, a Geoguard Model No. 5614 
dedicated monitoring well pump was installed on 8/10/90 
at a depth of 93.3 feet below ground surface. These 
pumps are decontaminated at American Sigma and are sent 
prepackaged. 
file at OWL. 

A copy of the pump certification is kept on 

Hydraulic Conductivity Testing 

Well number 1147 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity o 
the well screen. This was accomplished by 
instantaneously removing a known quantity of water from 
the monitoring well and measuring the recovery of the 
water level over time. The changing water levels were 
measured using a Druck 15 psi pressure transducer and an 
Omnidata Datapod I1 data recorder. 
conductivity value of 9.18 x lom5 cm/second (shown as 
permeability on the hydraulic conductivity calculations 
printout attached) was calculated using the Bouwer and 
Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data 
package . 

The hydraulic 
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- -  
0 1-04-90 

N/A 

01-29-90 

01-04-90 

- -  

01-04-90 

0 1-2 9- 90 

N/A 

c (3 

C A B  

c 

ADDI77WAL NOES/WS5?VA 77WS 

RESULTS: N o  hydrocarbons detected under u l t r a  v io l e t  l i gh t .  

dBSi?iER J T C ; W A N R Z / a A d ,  &Q 01-30-90 
C. Allison Bailey 

Timothy A. Led P A E L  W &  
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D€CONTAMINA 77ON CH€CKLIST 
DRILLING €QUIpMFN 7- 

E l  ONfZf. fSOFROf K! 
S W  S7E;4M A i  COffOi WA A5R 
CLC4N RfNSE RfNSf RINSE 

EQUIPMfiW SCR4PE 

RfG X X X N/A N/A 

AUGfRS X X X X X 

X X X X X 

RODS X X X X X 

Bf 75 

X X X X X 

f I.€S X X X X X 

WORK 7VOiS X X X X X 

AUG€R PINS X X X X X 

S2Mf ifRS 

C. Allison Bailey a 

T 

PAGE 8 Of 21. 
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wf mu#& A u g e r ,  Air R o t a r y  L U ~ ~ T  G r e e n  Stuff  

No. SN@tE'.S TAKm: N/A m J / A  

~ T A ~ T  Plastic,  Pan 

0.d 5.51 I A u u e r e d  I Clav. moderate brown reddishbrown. wntain . m I ~~ 



KU No. 1147 

30.0 65.0 Air Rotary Limestone, l i g h t  ol ive gray, microcrystalline t o  

medium grained, s o f t  from 60.0 t o  61.5' 

I I I I (fractured? 1 . 
65.d 69.01 I Air Rotary 

69.01 71.51 I A i r  Rotary 

75.0 80.0 A i r  Rotary 
I 

Limestone, l i g h t  ol ive gray, microcrystalline 

t o  coarse srained, scat tered v ien le t s  of ca lc i te ,  

verv s o f t  from 64.5' t o  66.8' with scattered 
~~ 

fragments of greenish gray s i l t s t o n e  clay 

(Bentonite Beds?). 

V e r y  s o f t  clavev s i l t s t o n e ,  ureenish way 
~~ 

(Bentonite Beds?). 

Limestone, l i g h t  ol ive gray, microcrystall ine 

t o  medium grained, scat tered fragments of 

dolomite, dark ol ive gray, f i ne  grained, and 

scat tered fragments of chert .  
A 

Limestone, l i g h t  o l ive  gray, microcrystall ine,  1 

i 

D 
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I I lscattered fragments of chert (possible change 

80.0 85.0 
I 

of lithologies at 77.0'?). 

Limestone, light olive gray, microcrystalline, 

I I I lhigher silica content than previous. 
I 

85.0 90.0 Limestone, light olive gray, mycrocrystalline, 

minor, light orange fragments of siltstone. 

Hard drilling, high silica content in limestone. 

Limestone, light olive gray, microcrystalline, 

Iminor light orange fragments of siltstone. 
I 

95.01 97.91 1 Air Rotary Ilimestone, light olive gray, microcrystalline, 

97.9 

minor light yellowish orange fragments of 

siltstone - 
Total depth. 

I I I I I 

I I I I 

I I I I 1 

I I I I I 
I I 1 I 

, I 
I 

I 

I I I I I 
I I I I 
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WELL INSTALLA 7ON/COMPLE77O/V FORM 

L m  Timothy A. Lee F w m  
0.RN.L. MONITORING K L L  PROGRAM 

BE C A l l i s m  Railpv BE Michael L. Ebers 

LW/WUG CWPAUF Geotek 

rrr. AllDo 

N 35.696.4970 
E 28.354.4126 
€Z€K G?WU0875.19 
€ E K  ?WSTN'&FSS 
SlEEZ CAWC 876.95 
DRILLING DA ZS- 
STAR= 01-04-90 n ~ / .  01-29-90 

ti 
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# Environmental 1147 K L L  No. 

DA E 01-09-90 

SAND 
0 1-2 9-90 2 

Powder 01-09-90 4 
I 

Surface Casing 01-09-90 5 

01-29-90 5 
GROUT 

K f  COERS 
I I 

MMES 
Stores 01-09-90 SffRFACL- CAdNG 

COMMENT. 

01-29-90 OBSRER SGWA7UR€DAZ 

Timothy A. $e 



1. 

2 

J 

4. 

01-29-90 % 

3k3L 01-29-90 

-LLL 08-10-90 

01-29-90 

Timothy A. Le& 

08-10-90 
D. Charles Lyt le  ' 

PA#- 14 21 
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ONE KU VOLUME = 28.4 GALLONS 



ERC / EDGE 
Environmental 
and Energy 

K L L  No. 1147 

I 
- 

H?,VRAUL/C CONDUCVWTY CALCULA 770N.S 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.l OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

VOL. 12, N0.3 OF WRR ENTITLED 
@*A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

(2) METHOD OF BOWER AND RICE, 1976 (ARTICLE IN 

WELL NO.: 1147 

PROJECT NO.: E221-002 

SITE LOCATION: WAG-11 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

DATE OF TEST: 9-28-90 

CLIENT: MMES 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 20.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 17.00 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 20.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 14.60 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 0 ("1'' IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

. 6513 

.6559 



ERC/ EDGE 
K L L  No. 1147 

HYDRAULIC CONDUC7-/1//7-Y CALCULA DONS 

TIME 
(SEC ) 

10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 
105.00 
120.00 
150.00 
180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
840.00 
960.00 
1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 
2040.00 
2160.00 

DEPTH TO WATER 
(FEET) 

13.250 
13.500 
13.680 
13.780 
13.880 
13.930 
13.980 
14.040 
14.070 
14.090 
14.110 
14.160 
14.190 
14 . 200 
14.200 
14.240 
14.240 
14.260 
14.230 
14 . 250 
14.280 
14.290 
14 . 330 
14 . 340 
14.390 
14 . 410 
14. 430 
14.430 
14.440 
14.400 
14.450 
14.460 

HEAD 
(FEET) 

1.350 
1.100 
.920 
.820 
-720 
.670 . 620 . 560 
.530 
.510 
.490 
.440 . 410 
.400 
-400 . 360 
-360 . 340 
.370 
.350 
.320 
-310 
-270 
.260 
0210 
.190 . 170 . 170 . 160 . 200 
.150 . 140 

PAGE& O F L .  



K L L  No. 1147 

HDRAULIC CONDUC77VTY CALCULA 77ONS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
METHOD OF BOWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY =: 3.01E-06 FT/SEC = 9.183-05 CM/SEC 

TRANSMISSIVITY = 6.033-05 FT**2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 2.2531-06 FT/SEC 

TRANSMISSIVITY = 4.503-05 FT**2/SEC 

= 6.86E-05 CM/SEC 

PACE- 19 Of -. 21 



!- 
W 
W u. 
E 
J 
w > 
W 
J 

W 
I- 

a 

2 
z 
W 
c3 z a 
I 
0 

0 I 2 3 4 5 6 7 0 9 IO I I  

TIME IN MINUTES 

i 

1 

a 

0 



J 
2 

.. 

n o  
3 

L i  
L . . - 

h 

3 
3 

Y 

a 0  
P 
V - 
c 

c. 

PAGE 21 OF 21 



Appendix B 

Operating Instructions for Handling Water and Cuttings from Well 
Drilling and Development of Groundwater QuaIity Monitoring Wells 



OPERATING INSTRUCTIONS FOR WNDLING CUTTINGS AND WATER FROM 
FROM WELL DRILLING AND DEVEIX)PMENT OF THE 

GROUNDWATER QUALITY MONITORING W E U S  

Prepared by 
J. A. Greene 

--- 
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PROCEDURE REVIEW AND APPROVAL Form 
Environmental and Health Protection Division 

Operatin Instructions for Han ' uttin s and h'ater rrom Procedure Ti  tlc Ne11 Driflina and Development i.; t e'Groun3uater Cualitv 
Yonitoring Wells 

Procedure No. Rev. No. 0 Date 
- .  
Author 
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ThO roqulrod oppfovorr  and tho QA rov loror  m u r t  81911 b o l o r .  
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1.0 

2 . 0  

3.0 

4.0 

OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND WATER FROM 
FROX WELL DRILLING AND DEVELOPMENT OF THE 

GROUNDWATER QUALITY MONITORING WELLS 

PURPOSE 

The purpose of this document is to cite the steps that are followed to 
handle water and soil produced during the installation and development 
of wells. 

SCOPE 

This document applies to well drilling and development associated with 
the Groundwater Quality Monitoring Wells Installation Progrm at Oak 
Ridge National Laboratory. 

REFERENCE 

Health, Safety,  and Environmental Protection Procedures for Excavating 
Operations, ORNL/M-l16/Rl, Oak Ridge National Laboratory, March 3, 1988. 

DEFINITIONS 

Well Ratings. Ratings assigned during the excavation permit cycle by 
Radiation Protection (RP) and Industrial Hygiene (IH) to indicate the 
probability of encountering radioactive and chemical contamination, 
respectively. 
previous drilling or excavation activity. 
excavation permits. 
"HP" for "Health Physics." 
interchangeable.) 
are stated in Table 1, "Excavation-classification categories," in 
ORNL/M-l16/Rl. 
B, ' 'Radiological Soil Handling Criteria, ' ' in ORNLp116/Rl. 

These ratings are based on historical information or from 
The ratings are marked on the 

(Rp ratings on permits may sometimes be called 
The two designations are 

Protective measures required for the three categories 

The categories for soil handling are stated in Appendix 

RP Category I. 
probability of encountering radioactive contamination is low and that 
intermittent monitoring is required by RP. 

IH Category 1. 
probability of encountering chemical contamination (i.e., organics) is 
low and that monitoring is not required by IH. 
Environmental Monitoring and Compliance (EM&&) representative will be 
called in any time chemical or hazardous contamination is suspected. 

A rating assigned by RP which indicates that the 

A rating assigned by IH which indicates that the 

An IH and/or 

RP Category 2. 
probability of encountering radioactive contamination is moderate and 
that continuous monitoring is required. 
determine the necessary level of protective clothing to be worn. 

A rating assigned by RP which indicates that the 

The RP representative vi11 

IH Category 2. 
probability of encountering chemical contamination is moderate and that 
respirators must be on-site and ready for use by the workers when 

A rating assigned b--which indicates that the 
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indicated by the IH or RP representative on-site. 
checked periodically with an IH field instrument, such as a Photovac or 
Organic Vapor Organizer (OVA). 

Location will be 

RP Category 3. 
high probability of encountering radioactive contamination. 
continuous monitoring by an RP representative is required, and 
protective clothing must be worn. 
above, workers must have successfully completed the Category 3 Driller 
Training course that is administered by Environmental and Health 
Protection Division ( W P )  personnel. 

A rating assigned by RP which indicates that there is a 
Therefore, 

In addition to the training listed 

IH Category 3. 
wear respirators as a minimum. Additional protection deemed appropriate 
by IH will be designated for each location. 
personnel is required. 

A rating assigned by IH which requires the workers to 

Continuous monitoring by IH 

Training Requirements. 
Basic Radiation Training administered by E M P  personnel and the 40 h of 
training required by the Superfund Amendment Reauthorization Act (SARA) 
through a company-approved course. 
course required for Category 3 drilling. 

Training requirements for workers include the 

There is an additional training 

Air rotary containment box. 
cuttings and water that are blown from the borehole during air rotary 
drilling. The box is equipped with a high-efficiency particulate air 
(HEPA) filter to prevent particles that possibly contain contaminants 
from being dispersed into the air. 
used only for drilling into bedrock. 

A box specially designed to contain the 

Air rotary drilling is generally 

Auger pan. The pan 
surrounds the borehole and contains soil cuttings as they are augered 
UP 

A metal catch pan with a hole cut in the middle. 

Proper On-Site Disposal. Disposal of noncontaminated soil and water 
produced from work on a well at a location near the well that is not 
openly visible to the public and has no risk of causing erosion or 
direct discharge into a stream. The construction engineer (CE) will 
indicate to the drillers which areas are acceptable for on-site 
disposal. 
range before releasing. 
this term is used in this procedure. 

The pH will have been checked and adjusted to the 5-to-9 
This precise definition is intended wherever 

Proper Contaminated Waste Disposal. Generally, radioactively 
contaminated soil will be packaged in drums and tagged by the RP 
representative for disposal by ORNL Waste Operations. 
Category-2-level soil may be used on site as backfill in remote areas 
when covered by 1 ft of noncontaminated soil as stipulated in ORNL/H- 
116/R1. The CE will specify to the drillers when a well location has 
been approved by EMdC for on-site d-wal of contaminated soil. 
definition is intended vherever this term is used in this procedure. 

However, 

This 
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Temporary Drilling Equipment Cleaning Facility. 
in Melton Valley for steam cleaning of drill rigs and associated 
equipment, referred to as the steam cleaning area. 

An outdoor area located 

Containment Box Holding Pit. 
Equipment Cleaning Facility. 
and tested for gross alpha, gross beta, pH, and tritium*, before being 
released through a silt fence. 
containing hazardous materials (i.e., IH Category 2 and 3 locations) 
will have been checked with an IH field instrument before being released 
into the pit.) 

A lined pit at the Temporary Drilling 
The contents of the pit will be sampled 

Contents that have a potential for 

Steam Cleaning Pits. 
Cleaning Facility that collect runoff from the steam cleaning 
operations. 
gross alpha, gross beta, pH, and tritium*, before being released through 
a silt fence. Contents that have a potential for containing hazardous 
materials (i.e., IH Category 2 and 3 locations) will have been checked 
with an IH field instrument before being released into the pit.) 

Two lined pits at the Temporary Drilling Equipment 

The contents of the pits will be sampled and tested for 

5 . 0  RESPONSIBILITIES 

5.1 Radiation Pro tection P erson ne1 monitor and determine the presence 
of detectable radioactive contamination in drill cuttings during 
well-drilling activities. They provide guidance to ensure that 
exposures to the workers, public, and environment are kept as low 
as reasonably achievable. They also provide radiation monitoring 
during the precursory cleaning by the drillers. 

0 .  
5.2 Well-Drilline P ersonnel perform well drilling and completion 

activities. They package soil and water in appropriate containers 
and transport it, if necessary; perform precursory cleaning of 
low-level contaminated equipment; and perform cleaning of 
equipment between the drilling of each well. 

5.3 EDGe Hvdrogeolo- observe all crucial well installation 
activities and record data for all boreholes drilled. 
visual inspection o f  the cuttings produced during augering and 
note any unusual occurrences and obvious deleterious material 
encountered during the drilling process. 
and water with a Photovac or OVA or similar instrument and check 
pH of water when necessary. 

They do a 

They check the cuttings 

5.4 Construction Ennin eer serves as the field contact and provides 
guidance to the drillers during field activities. 

6 . 0  PROCEDURE 

6.1 EXPLANATION OF THE WELL RATING SYSTEM 
--- - 

Each well is assigned a rating by RP and IH before drilling 
begins. Because additional information is gained during drilling, 0 
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6.2 

4 

well ratings may be changed by RP and IH as the work progresses. 
A lower RP Category rating will be changed to a Category 3 rating 
upon encountering radioactive contamination within the Category 3 
range defined in ORNL/M-l16/Rl. 
result if chemical contamination is detected in a well with a 
lower rating. 
the on-site personnel when conditions warrant a rating change. 
Any additional actions or modifications in protective clothing 
required by the rating change will be executed at that time. 
change will be documented immediately by the on-site 
hydrogeologist in the well data package and as soon as possible by 
the RP and/or IH representative by a signed written statement 
stating the well number, the old and new ratings, and the 
rationale supporting the change. 
the RP and/or IH representative to the Construction Engineer (CE) 
for filing with the original excavation permit. 
sent to the RAP Well Installation Manager by the CE. 

Likewise, an IH Category 3 may 

The RP and/or IH representative on site will notify 

The 

The statement will be sent by 

A copy will be 

A well category also may be changed from a higher rating to a 
lower rating. For example, if no contamination is encountered 
while drilling a Category 2 or 3 well, it may be changed to a 
lower rating after drilling to a certain depth or for development 
purposes, depending on the history of the area. The documentation 
procedure stated above for an increase in rating must also be 
followed for a decrease in rating. 

CATEGORY 1 WELLS (RP OR IH) 

6.2.1 Category 1 Drilling 

6.2.1.1 Category 1 Auger Cuttings 

a. Auger cuttings will be collected in a catch pan. 

b. An RP representative will scan the cuttings 
intermittently to check for radioactive contamination. 
Cuttings will be inspected for any unusual 
discoloration or odor by the hydrogeologist. 

c. If there is no contamination detected, proper on-site 
disposal or disposal at the steam cleaning area will 
be done. 

6.2.1.2 Category 1 Air Rotary Drilling 

a. Cuttings will be collected in a containment box. 

b. When the containment box is full, one of the following 
will be done to empty cuttings and/or decant water 
from the containmeat-box: 

proper on-site disposal. 
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(2) disposal at the containment box holding pit. 

6.2.2 Category 1 Well Development 

6.2.2.1 Water removed from the well will be contained in 
drums. 

6.2.2.2 The pH of the water will be measured and will be 
adjusted to be between 5 and 9 by the CE if it is 
above or below that range. 

6.2.2.3 Drums of water will be discarded by proper on-site 
disposal or disposal at the steam cleaning area will 
be done. 

6.3 CATEGORY 2 W E U S  (RP AND IH) 

6.3.1 Category 2 Drilling 

6.3.1.1 Category 2 Auger Cuttings 

a. Auger cuttings will be collected in a catch pan. 

b. An RP representative will scan the cuttings 
continuously to check for radioactive contamination. 
Cuttings will be inspected for any unusual 
discoloration or odor and tested with a Photovac or 
OVA by the hydrogeologist for presence of 
RCRA materials. 

c. If there is no contamination detected, proper on-site 
disposal or disposal at the steam cleaning area will 
be done. 

d. Cuttings will be contained in drums if contamination 
is detected. 
Martin Marietta Energy Systems through Waste 
Operations. 

Proper disposal will be arranged by 

6.3.1.2 Category 2 Air Rotary Drilling 

a. Rock cuttings and drill water will be collected in a 
containment box. 

b. When the containment box becomes full, the RP 
representative will perform a wet towel smear to 
detect the presence of radioactive contamination. 
inspection for unusual discoloration or odor and tests 
with an OVA will be conducted for the presence of RCRA 
materials by the-hydrogeologist. 

An 
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6.4 

C. 

d. 

If no contamination is detected, one of the following 
will be done to empty cuttings and/or decant water 
from the containment box: 

proper on-site disposal. 

disposal at the containment box holding pit. 

If contamination is detected by the tests, 
arrangements will be made by Martin Marietta Energy 
System through Waste Operations to properly dispose 
of the water. Further laboratory testing of the box 
contents may be done. 

6.3.2 Category 2 Development 

6.3.2.1 

6 . 3 . 2 . 2  

6.3.2.3 

6.3.2.4 

Water removed from the well wlll be contained in 
drums. 

When the drums are ready to be emptied, the RP 
representative will perform a wet towel smear to 
detect the presence of radioactive contamination. 
inspection for unusual discoloration or odor and tests 
with an OVA will be conducted for presence of RCRA 
materials by the hydrogeologist. 
adjusted if necessary. 

An 

The pH will be 

If no contamination is detected, the water will be 
discarded by proper on-site disposal or disposal at 
the steam cleaning area will be done. 

If contamination is detected by the tests, 
arrangements will be made by Martin Marietta Energy 
Systems to properly dtspose of the water. 
laboratory testing may be done. 

Further 

CATEGORY 3 WELLS (RP AND IH) 

6.4.1 Category 3 Drilling 

6.4.1.1 Category 3 Augering 

a. When a well is classified as an RP Category 3 or an IH 
Category 3, continuous monitoring will be required by 
RP and IH. 
Cuttings will be inspected for any unusual 
discoloration or odor. Tests for chemical 
contamination (i.e., organics) will be performed with 
IH field instruments by an IH representative for IH 
Category 3 wells;--SFecially trained personnel will be 
required to do the drilling. 

Wearing of respirators will be required. 
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b. 

C. 

6.4.1.2 

a. 

b. 

C. 

If no contamination is detected by RP or IH while 
augering through soil to bedrock, a rating may be 
changed by RP or IH to a Category 2 depending on the 
depth, the type of contamination expected, and the 
history of the area. 

If contamination is detected during augering, cuttings 
will be drummed. 
water will be arranged by Martin Marietta 
Energy Systems. 

Proper disposal of all cuttings and 

Category 3 Air Rotary Drilling 

Rock cuttings and drill water will be collected in a 
containment box. 

When the containment box becomes filled with water 
and/or cuttings, a sample will be collected by EM= 
and will be tested by the Analytical Chemistry 
Division for gross alpha, gross beta, tritium*, for an 
RP Category 3. 
representative on-site will determine which (if any) 
laboratory testing is necessary for chemical 
contaminants. 

If it is an IH Category 3, the IH 

Proper disposition of the containment box contents 
will be decided by consensus of E&HP, the IH or RP 
representative, M&C, and the CE, based on the results 
from Analytical Chemistry Division of the above tests. 

6.4.2 Category 3 Development 

6.4.2.1 Water pumped from Category 3 wells will be contained 
in drums. 
be tested by Analytical Chemistry Division for gross 
alpha, gross beta, tritium*, and pH. It will be 
tested with IH field instruments by IH representatives 
for the presence of RCRA materials. 

Samples will be collected by EHM; and will 

6 . 4 . 2 . 2  A decision based on the test results will be made 
between E&HP and Engineering whether to continue 
development. 

6.5 BOREHOLE CLEANING 

When sludge and water have accumulated in the bottoms o f  boreholes 
drilled in soil, the boreholes must be cleaned out prior to 
setting casings. A decision based on the location of the borehole 
and its rating will be made between the RP and/or IH 
representatives whether the slu_dge and water from the borehole 
must be contained in a drum.. 
well will be drummed, and a wet towel smear will be done by RP to 

Water and sludge from a Category 2 
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determine proper disposal of the drum contents. 
testing of the drum contents for gross alpha, gross beta, 
tritium*, and pH will be done if recommended by the RP or IH 
representative. 
well will be drummed, and laboratory testing will be done for 
gross alpha, gross beta, tritium*, and pH. EM&C will be consulted 
to determine proper disposal based on the test results. Further 
laboratory testing to determine actual contaminants will be done 
if recommended by EMdC. 

Laboratory 

Water and sludge removed from an RP Category 3 

f 
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