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EXECUTIVE SUMMARY. 

This report documents the drilling and installation of 22 groundwater quality monitoring 
(GQM) wells on the perimeter of Waste Area Grouping (WAG) 5. WAG 5 is located south 
of the Oak Ridge National Laboratory main plant area in Melton Valley and includes 33 solid 
waste management units. The wells at WAG 5 were drilled and developed between July 1987 
and March 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 two drilling subcontractors (A L. Oark Drilling Services and 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 [ERe 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 5 were drilled with auger or air rotary rigs. Depending upon the 
hydrogeologic conditions present at each proposed well location, one of three 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. In order 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 5. 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. 
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1. INTRODUCfION 

The purpose of this report is to document the drilling and installation of the groundwater 
quality monitoring (GOM) wells on the perimeter of Waste Area Grouping (WAG) 5. 
Installation of GOM 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. Twenty one 
of the 22 wells in WAG 5 were drilled from July through September 1987. The drilling of 
the remaining well (no. 976) was delayed until August 1989 due to the high probability of 
encountering contamination. The wells were developed between December 1989 and 
March 1990. 

1.1 11IE WAG CONCEPT 

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. DESCRIP110N OF WAG 5 

WAG 5 is located directly south of the ORNL main plant area in Melton Valley [Fig. 1, 
map pocket (MMES map #C3E20004A080, Rev. C)]. WAG 5 includes 22 SMWUs. Of 
these, 13 are tanks containing liquid low·level waste (LLL W). The largest portion of the land 
area is devoted to SWSA 5 and the transuranic waste storage area. The remaining SWMUs 
are support facilities for ORNL's hydrofracture operations, two LLLW leak or spill sites, and 
an impoundment in SWSA 5 used to dewater sludge from the process waste treatment plant. 
Twenty two wells were installed on the perimeter of WAG 5 (Fig. 1, map pocket). 

1 



2 

2. INSTAllATION METIIODS 

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 D) were used at WAG 5. These three types are described in Sects. 4.1 
through 4.3. 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 the Construction Specifications for Monitoring Wells Installation Construction Project, K-
4491G-Gl.1 The proposed well design criteria for the WAG 5 wells can be found in 
Preliminary Geohydrologic Site Characterization and Proposed Water Quality Well Locations 
for WAGs 4, 5, 3, and SWSA 1, ORNLIRAPlSub-86n2139/1.2 The actual completion data 
for wells in WAG 5 are listed in Table 1. 

21 TYPE A WELL 

The type A well boring is drilled to its 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.-diam 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 

e 

above the bentonite seal is then grouted to the surface through a tremie pipe. e 
22 TYPE B WELL 

The first step in drilling the type B wells is to auger a boring from the surface to a depth 
of 4 ft. A steel diverter casing is installed and the annulus grouted up to ground level 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 were 
installed in the annular space by the same procedures as used for the type A well 

23 TYPE D WELL 

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.-diam 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 

e 
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Table 1. Attual completion data for WAG 5 weDs 

Depth clean SST casing Well 
Screened Water e 

Well interval level 
to (ft)" diam (in.) type (ft) (ftt 

963 95.0 2 D 64.8-94.8 -37.2 

964 49.2 2 D 29.0-49.0 -19.5 

965 28.5 2 A 18.~28.3 -12.2 

966 24.4 2 A 9.1-24.1 -2.4 

967 60.0 4 B 29.7-59.7 -20.8 

968 20.4 2 A 10.2-20.2 -2.5 

969 15.6 2 A 5.~15.3 -2.5 

970 75.0 4 B 59.7-74.7 -2.2 

971 14.9 2 A 9.7-14.7 -5.0 

972 75.0 4 B 59.7-74.7 -3.4 

973 15.5 2 A 1O.~15.3 -3.8 

974 223 2 A 12.1-22.1 -6.7 

975 28.3 2 A 18.0-28.0 -11.0 

976 84.2 4 B 68.9-83.9 -14.0 

977 19.8 2 A 4.5-19.5 -5.4 e 
978 20.0 2 A 9.7-19.7 -5.2 

979 49.6 4 B 34.~9.3 -6.2 

980 50.0 4 B 34.7-49.7 -2.3 

981 20.0 2 A 9.7-19.7 -3.2 

982 16.4 2 A 6.2-16.2 -2.4 

983 25.0 2 A 9.7-24.7 -8.5 

984 SO.O 4 B 59.7-79.7 -5.9 
"Total drilled depth may vary from. clean-out depth. See data packages 

(Ap~dixA). 
Predevelopment water level; depth measured from ground surface. 

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

All well drilling at WAG 5 was conducted in accordance with procedures outlined in 
Health, Safety, and Environmental Protection Procedures for Excavating Operations, 
ORNL/M-116/R.13. Among the procedures set forth by this document was a system for rating 
proposed well locations according to the degree of probability that contamination will be 
encountered. This rating determined 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 basic fundamentals of 
radioactivity and other types of contamination as well as the other hazards that could be 
encountered at ORNL. The workers 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 in Appendix B. 
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4. FIEID SUPPORT 

The first 21 wells in WAG 5 were installed by the construction contractor A L. Oark 
Drilling Company, Inc., whose contract began in January 1987. The last well (no. 976) was 
installed by Geotek Engineering, the construction contractor from 1989 through 1990. 
ORNL's Engineering Division administered the drilling contracts through Energy Systems 
Procurement. 

The hydrogeologic support and installation record keeping were supplied through a 
contract with ERC Environmental and Energy Services Company (ERCE), formerly 
EDGeIMCL 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. DRllJ.ING RECORDS 

A complete data package has been compiled for each of the 22 GQM wells drilled in 
WAG 5. 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 installation/completion 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. 

Two additional forms used in the field by the site hydrogeologist but not included in the 
published data packages are the monitoring well progress form and the hydraulic conductivity 
test field sheet. These forms are kept in the ER Division Records Control Data Base. 
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6. WElL DEVELOPMENT 

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 well. 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 
nephelometric turbidity units (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 hydro geologists 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 22 wells in WAG 5, 18 wells had turbidity ratings of less than or equal to 5 NTUs. 
The number of well volumes removed ranged from 3 to 56, with an average of 17.4. The 
procedure for measuring turbidity included in ORNIJRAP/LTR-88f284 was replaced with a 
more accurate method While the method previously used depended upon 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 sample's turbidity. 
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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 
analysis. 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 when 
drilling with the air rotary took place. All samples were transferred using chain-of-custody 
forms, which are included in the data packages. The sampling procedures are explained in 
ORNL/RAP/LTR-88/28.4 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 4o:K were routinely 
performed on the soil and water samples. The results from these analyses are found in the 
ER Division Records Control Data Base. 

:'it 
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8. SPECIAL NOTES ON INSTALLATION AND DEVEWPMENT 

The following special events took place during the drilling of the GQM wells in WAG 5. 

• A predevelopment water sample showed 4,300,000 Bq/L tritium in well 969. 

• A predevelopment water sample showed 26,000 Bq/L tritium in well 970. 

• A predevelopment water sample showed 68,000 Bq/L tritium in well 971. 

• Radioactivity levels ranging from 0.5 to 2.0 mR were detected in the borehole at 7 ft in 
well 972. A predevelopment water sample showed 91,000 Bq/L tritium. 

• Radioactivity levels of 0.2 mR were detected in the borehole at 5.5 ft in well 973. A 
predevelopment water sample showed 23,000,000 Bq/L tritium. A development water 
sample showed 18,000,000 Bq/L tritium, and two containment box samples showed 43 
and 90 Bq/L Beta. 

• A predevelopment water sample showed 4,300,000 Bq/L tritium in well 974. A 
development water sample showed 3,500,000 BqIL tritium. 

• Radioactivity levels of 0.5 to 1.0 mR were detected in the borehole at 6 ft in well 975. 

e 
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~ Services Co . 

General Information 

1.1 Well Location 

Mt:WI1rJRING lIEU PROGRAM 
IIE.l.L DA TA ~A mE 

lIEU N4....;;;.;~_ 

Monitoring well number 963 is located in WAG 5. 
It is in the northwestern corner of WAG 5. The 
location is shown on ORNL drawing number C3E 20004 
A080. Survey coordinates for this well are 
N 19045.243, E 29700.017 (X-I0 grid) or latitude 
35· 55' 03.64" and longitude 84° 18' 54.48". 
Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion 
from X-I0 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. n The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, 
Inc., using methods from the V.So Coast and 
Geodetic Survey Publication 62-4, "State Plane 
Coordinates by Automatic Data Processing." 

1.2 Drilling Information 

Well number 963 was drilled by A.L. Clark Drilling 
Services, Inc. A Driltech air rotary rig was used 
to drill this boring for monitor well installation 
under the operation of steve Clark with the 
assistance of Ray Clark. Drilling commenced on 

PACE..L OF.1:L 
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MONITORINC.IIEU PROGRAM 
lIEU DA TA NARRA 1111E' 

lIEU No. 963 

7/21/87 and was finished on 7/28/87. 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: * 

7/21/87: The drill rig and tools were 
decontaminated. The rig was mobilized . . 

to the location and set up. Split spoon 
samples were taken from the surface to 
4.0'. The hole was then drilled with a 
14" auger from the surface to 20.0'. 

7/22/87: Thirty five pounds of bentonite and 4 
gallons of water were poured into the . 
hole and 21.5' of 8 5/8" surface casing 
was installed and grouted in with 12 
sacks of cement. 

7/23/87: The well was deepened with a 6 1/2" 
tricone from 20' to 95'. 

7/24/87: The well had 22' of water overnight. 
Thirty feet of 2" stainless steel screen 
and 65' of stainless steel casing were 
installed with a sandpack and bentonite 
seal. 

7/28/87: The annular space from the top of the 
bentonite seal to the surface was 
grouted. 

* This information was typed directly from field notes and was 
edited only when necessary for clarification. 
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This well was logged by ERC Environmental and 
Energy Services Co. (ERC/EDGe), hydrogeologist 
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 and.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 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physioqraphic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in the Oak 
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WElJ.. No.. 963 . 

Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56- northeast and dips of about 30· to the 
southeast. 

2.3 Sample Collection 

Two soil samples were collected during drilling, 
placed in an I-CHEM specialty cleaned glass 
container, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 
4500S, ORNL. Chain of custody form for these 
samples are included vith this data package. 80i1 
sample 0963801 ~as collected ,in the split spoon 
interval from 2.0 feet to 2.2 feet on 7/21/87 and 
soil sample 0963802 was collected in the augered 
interval at 13 feet on 7/21/87. A drill water 
sample vas collected from the vater pump on the 
drill rig on 7/23/87. Analytical results for the 
three samples described above can be obtained from 
the Remedial Ac~ion Program.data base at ORNL. 
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2.4 Installation and Development 

2.4.1 Installation 

MONITORINt: lIEU PROt:RAM 
lIEU DA TA N~A 71',£ 

lIEU No..--=.;:;.;:;.._ 

This was a type D well. A fourteen-inch diameter 
boring was augered from ground surface to 20.0 
feet. An eight-inch diameter string of 
decontaminated steel surface casing was installed 
and tremie grouted in place. The surface casing 
minimizes potential cross contamination between 
the regolith and bedrock water bearing zones. The 
air rotary method was then used to drill a six
inch diameter boring to a total depth of 95.0 
feet. A two-inch diameter stainless steel silt 
trap was installed from 94.8 to 95.0 feet. Above 
the silt trap, a two-inch diameter stainless steel 
screen was installed from 64.8 feet to 94.8 feet. 
A two-inch diameter stainless steel casing was 
installed above the screen at 64.8 feet and 
extended 1.72 feet above ground surface. A 
sandpack was then poured into the annular space 
from 56.0 to 95.0 feet, with a 4.0-foot bentonite 
seal poured into the annular space above the 
sandpack from 52.0 to 56.0 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. 

. PACE -L OF' ~ 
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2.4.2 Well Development 

MONI7'rJRINC ItEU. PROGRAM 
IfElJ. DA TA NARRA TTVE' 

ItEU. No.. 963 

Well number 963 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 197 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. 

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 3/1/90 at a depth of 92.5 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. 

~ 
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2.5 Hydraulic Conductivity Testing 

MONITORING ·1fEU PR()(;RAM 
IfElJ. DA TA NARRA TTlIE' 

lIEU No. 9 6 ~ 

Well number 963 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 psig pressure transducer and 
an Ommidata Datapod II data recorder. The hydraulic 
conductivity value of 1.45 x 10*' em/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. 

PAGE L OF ..ll.. 
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WELL No. 963 and Enercy ; 

~ Services CO. 

e 
P!f~ -I2RII.I.IN~ t;.H"Clfl.lS.T FQI1 

MONITORING HeLLS 

COUPLlANCe 
PRE -DRILLING TASKS !ME INlllALS 

1. EXCA VA 710N PERMIT OBTAINED. 7L21l8Z A.UI; 

2. AL.J. E(J()IPIIENT HAS BEEN CLEANED BEFORE DRlWNG. 7L21L87 UJ,6 

J<J, SCREEN AND CASlNes HA II£' BEEN WASHED. STEAMED. N/A 
RINSED ..,TH DE-IONIZED OR DlS71LJ.£O WA TER, RINSED 
..,TH ISOPROPYL ALCOHOt. MAPPED IMTH PROTECTlII£' 
CO~Nr; AND STORED OFF' THE GROUND. 

..lb. PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 7L24L87 ,f,{,I;e 

NfIIiI'E' IJSED. 

4. HQIfK AREA R:JR SMlPt.E EXMIINA 710N CO'41l£O IMTH 7l2lL87 I!!UI? 
CLEAN POt. 'I£1H'I'L£NE. 

5- -CLEAN KNlI£$, GlOI£$, SAMPt.E JARS AND LABELS 7/21/87 ~-
ON-HAND, 

6- POI. 'I£1HYI.EN£ CO.ei' IN PLAce O~· HOt£: - 7/21/87 - ~--. 
. e 

AOOITIONAL NOTE.S'/~VA TIONS: 

I 

___ ~1Ctlt~Jlt~ ... 7124/87 
Mi chael • -Ebers e 

---

PAGE .JL OF ..22.. 



• ... ERe / EDGE 
Environmental 

Well No. 963 and EnerlY 
~ Services Co. 

.. Q,r;,QNl~MlN~ £LQN CI:it:CI{/.lS.[ 
QRILLING EQUIPMEN[ 

. IStJIIIIiOPYL IJDONIZED 
EQUIPMENT SCIe4PE STEAM STEAM ALCOHOl. WATER 

CUAN RINSE IIIN$£ RINS£ 

RIt; X X X N,M N,M 

AUGERS X X X X X 

BITS X X ·X X X 

RODS X X X X X 

SAMPi.£RS X X X X X 

e PIPES X X X X X 
.. 

...:M'I( 7rJOLS X X X X X 

AIICER PINS X X X X. X 

r'\ 

e __ 7IIIf;'ZM1F G I ~ 
\l. J~,,", 7121/87 

Michael • Ebers 
I 

PNX...!. or..1l. 
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HELL No. 963 and EnerlY 
~ Services Co. 

ORNL MONITORING WE'LL LOG PAGE -L a:--,-- e 
SWSA 5 

. 
7-21-87 LOCATION: DATE: STARr: 

DRILLER: Steve Clark FINISH: 7-24-87 

Ra~ Clark 
LOGCED BY: Michael L. Ebers 

HELPER: 

Dri1tech HEALTH PHYSICIST: Paul E1 dri dge 
DRILL: 

T'YPE DRILLING: Auger and Air Rotar~ LUBRICANT TYPE: Mollkote 1000 

No. SAMPLES TAKEN: Two T'YP£: Soil 

CONTAINMENT T'YP£: AUgg[ ~gDI ~]g~tj, and Containment Box 

THICKNESS OF' sal (REFlISAJ. DEPTH): 4 . 0 DRILLING FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 91.0 rYF'E: Drill WaterDA1F.' 7-23-87 

TOTAL DEPTH OF' WEl.L: 95 1 0 

~::5 SAMPLE PERCEIIT 
(NlIMIJER ~ RECOl/Dty saL/llEDROC/( DESCRIPTION 

FROM ro IN1ERVAI..) (SPUT SPO(JNs) 

0.0 0.1 100 . Topsoil and roots. 
, 

0.1 0.4 100 Loam, sandy and silty, dark yellowish brown. 

0.4 0.5 100 Wood, tree root? e 
0.5 1.0 100 Loam .. sand.y .. s11 ty with sil tstone remnants, -. 

mottled, yellowish orange and moderate brown, -
d·ry, friable. 

1.6 4.0 0963S01 80 Siltstone and fine sandstone, dark yellowish 
@ 2.0-2.21 orange and moderate brown, weathered, bedding 

75° to vertical, somewhat contorted, dry, 

friable. 
@4.0 Split spoon refusal - split spoon samples too 

friable for bulk density measurement. 

4.0 12.0 Shale, very silty, dark olive gray, greenish 
gray and dark brown, weathered, iron stained. 

12.0 14.0 0963S01 Shale, light greenish gray, weathered, damp, 

@ 13.01 s1 ightly s11 ~y. 

14.0 20.0 Shale, very silty, dark brown and dark 01 ive 
gray, dry, weathered. 

20.0 66.0 Shale * 
66 0 69 0 Limestone. e 
69_0 82.0 --- Shale 

PAGE.1.Q OF' ~ 
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ERe / EDGE 
Environmental 963 .J and Enerc,y WE'Ll.. No. 

Services Co • 

ORNL MONITORING WELl.. LOr; n PAGE ...L CF-L 

~i:) SAMPLE PERCENT 
(NUMB£R~f R£COIERY sat./llCDROQ( D£SCRIP71ON 

F1IOM ro INTERVAJ. i (SPLIT SPOONS) 

82.0 83.0 Cavity. 
83.0 95.0 Shale. 

95.0 Total Depth 

*No detailed litholoqic descriDtion available 
for the interval from 20.0' to 95.0' due to 
the use of a containment box. 

. 

e " 

e 
PAGE -1! OF" ~ 



ERe / EDGE "0 Environmental 
and EnerlY 

~ Services Co. 
WE'LL No.~ 

I KLL INSTALLA llON/COMPL£710N FORM LodA11ON WAG 5 Ie 
O.R.N.!. MONITORING KLL PROGRAM ~%fs.~A1ES 

LOGG£'D PROOFED E'.. 29,700 OJ 7 
BY: Michael Ebers BY: Bruce McMaster £l.EV. GROUND. 838.] 5 

£l.EV. roP STAII(U'SS 

DRIWNC COMPANY: A. La Clark Drilling Services STEEl. CASING. 839.87 
DRILLING OA TES: 

DRILJ.EH: Steve Cl ark HEl.PER: Ray Cl ark STARTED' 7-2g-87 
FTNISHED: 7 -2 -8 7 

ORIWNC METHOD: 131 14, 0 INCH AUGER 20.0 LF. 

DI 6.5 INCH ROTARY- 75.0 i.F: . IC _____ ts 5/ew 1:114 SMFA«/ 
C INCH AUGER L F. ~LtJCIfJN(J C#' . 

C INCH ROTARY LF. I I ~ 1Iff'D1El:7I1E C4.51M:...2......8.Lnr 
MA TERlAl..S USED 
aT. USED 

I4Z. .!i... 0 PCtJ1IDS fJF 6DlTDNI11: IIQJ.C1S (SlJIIIFAt:f' t:A.SM; !IEMJ 
20,0 IT. ~~ SUlfFAt:f' t:A.SM; 

9. 2 .l.£:. O.S4CXf fJF CD/DtIT {$IJIIIFM:fC CASNJ) 

.liLA I'QU/IIDSfJF PDWJI1D 6DlTDNI11: {$IJIIIFM:fC CA.SM') 

84 • 0 fJM.L(JN$ fJF 1M 'IE/t {$IJIIIFAt:f' t:A.SM;) 

66. 5 IT. fJF ~ _ STMtID$ $7m. CA.SItC 

A 0 IT. fJF ---'...« ... STMU'1J$ $7m. 5ICII£Dt 

!i.JL ..L..Q .S4CXf fJF $AND 

5 ~ 50 , 0 I'QU/IIDS fJF ."."",11: IIQJ.C1S . 

1 ~ J.Q.:.. O.S4CXf fJF CD/DtIT (tEL C4.IIW') 

20 • 0 PfJIJND$ fJF PDWJI1D 6DlTDNI1C (tEL CA.SItC) 

70. 0 fJM.L(JN$ fJF 1M 'IE/t (tEL C4.IIW') 

2.81 n: ~.2.l.i $IIIZ MOBN" C4.IIW' 

IIIEAStJN flf1II .. ,.IMMCS .nr&N D1IIM D IICI.lAIII!S' 
AND USED IICI.lAIII!S' 
Spillage and irregular auger boring diameter. 

SlJIIIFAt:f' C4.IIW' 1IIDIF I/IflItIII1D U 121 lID 0 
STAINUSS $1&1 C4.IIW' 
11DE tJIftJVIB) 

lIZ/. C'OIIDr USED 

uti lIDO 
II I.tJt:ItNJ S1IIZ. QMJr 
C flUII!IIH IJItIIIII1D .u C'OIIDr 
CtJ1HIIt 

aT ""., USED u II lID C 
MONITOIIINC lIEU PfJIIP IlASESET AT 92.5 FEET. 

FEET 
FEET 

C£NTRAl..lZERS AT 3. 0 FEET. 75 • 0 
15,0 FEET. 95.0 
35.0 FEET. 

55.0 FEET 
NDTE: 
AU DEPTHS ARC MCASIIR£D 
FROM CROIJNI) .5'UfFACC 
IJNI.£SS OTHERIIIS£ NOTED: 

TYPE 0 WELL 

NtIJII t:UI/tIIiD (JIlT 

.", 9 5 , 0 1117' 

1tJ",., '" .atE 
NtIJII ..2i...Q 1117' 

AllOW fIfOtIND .5UIJIII'At:f' TO 
~ IIEl.OW fJ1IOIJND 

SUlfFAt:f' 

~PNJ 

'& • 14 . 0 IN. 1:114 IIIJIII£ HtILE 
- ~ .", 20.0 FEET 

fJIII/Q/T .sE'Af...Q.JL TO 

t.:="'-Y.a .z.a..a.. FEET 

...z....- $'/iAICDS $7m. C4.5IM: 

~ AIIOIE tiIftIUND 

SUlfFM:fC .", ......§!..S:m-IIEl.OW 

fJ1IOIJND SlJIIIFAt:f' 
Benton i te .sE'Af. 19. 0.", 

20.0 FEET 

-.x:KU1Q.~ 

I'"J • 6 • 5 lit 1:114 /ItJIIC HtILE 

fJIII/Q/T SIEAI. 0 , 0 -w ____ 'v 

~RET 

PI • t:IE'II7IfIIIUZ 

IDfffJ/III7E I'B.I.£T .II"AI. 

ffJ. 52.0 .", 56 'uO FEET 

$AND IW:K 56, 0 .", 
!iii Jl5..1l.. 1117' 

2 lit. ... STAINUSS $7m. 

r~ Sl.DT1I1J st:lfIBII 64. 8 .", 
94.8 /'lET 

S _--'--« ... STAINUSS $7m. 

a r lIIM',A:M'.9.!.JL .", 
95.0 RET 
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--; ERe / EDGE 

HE'LL No. 963 Environmental 
and Energy OAT£': 7-24-87 ... Services Co . 

MONlTQRlt:I.Q H£I.L MA lIlfMLS 
CER llACA llON 

ITEM"NA TENIAL Q~ ll.: (lS£1l 11~ TCH NlLWJI1J 

SAND 
7-24-87 . 02 

-
BENTONITE 

7-24-87 02 

STAINLESS STED. SCR£EN 7PR£PAQ(AGED II )£5') 
CNO 7-24-87 04 

STAINLESS STED. CASIN(; (PR£PACKAGED g :;) 7-24-87 04 
STAINtESS STED. CENTRAl.JZERS (PR£PAQ(AGED ~ :;) 7-24-87 04 
STAINI.ESS STm CAPS (PR£PACKAGED II )£5') 

CNO 7-24-87 04 
MONITORING tIEU Pf.IItIP (RJil9I'ACKAlIB' ~ :) 3-01-90 03 

7-22-87 08 

e GROUT 

tIEU CO~ 

.srAFACI:.- CASING 7-22-87 01 

COMMENTS: 

-

, 
_161 -1I.4I!!/IIA IF~ . InJ J 

~lAl. J\~ - 7-24-87 

e Michael L:' Ebers 

PAGE 1l. OF .1L 
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POST-~LL COMPLE770N 
CHECKLIST 

IfCLL No. 963 

COMPLIANCE 
.I2&1E (NITlALS 

POST- HELL COMPf.£'OQN TASKS 

1. 

2. 

.1 

4. 

IItJD SCRAPED FROM AlIC£RS, SAMPl£RS, AND AU. 
OTHER £QlJlPM£NT. 

AU. IItJD FROM RIG AND £QtJIPItI£NT SCRAIWCS AND 
ClJT71NCS DISPOS£1) OF IN ACCORDANCE tilTH THE 
SPCaFlCA 11"'- PROWJ£D. 
lIEU D£1IEI.DP£D IN ACCORDANCE 1111H 7H£ SPCCIFICA 1ItJN
PROlIID£D AND DETAILS OF THE D£lEI.OPM£NT ACl1",ry 
RECORDED. 

DRII.J..N(; SITE PROP£RL Y ClEANED UP AnER 
COtIIPl.E11'" OF lIEU INSTAUA 11ON. 

7-24-87 IY!:!!:. 
7-24-87 l:!!!!. 

3-01-90 J>c.L 

7-24-87 ~ 

• R£l.£ASE'SP£QF1C TEQlNlcAL DlREC11CN$ FOR R£tiU.ATDRY COIIPI.IANCE IIONITDRIIW: IlEUS 
PHASE'I. OAK RJD(;£ NA11ONAJ. I.AIIORATDRY. ()AJ( IIIlJtZ. 1«11 K-4147. APIfL 1l1li7. 

(\ 

(~~ OBSERfIER S'QVA1UI£/DA.~." 7-24-87 

Michael L Ebers 

\:>. c..Jca.&wS~ 3-01-90 
D. Charles LYtl 
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ERe / EDGE 
Environmental 

M£LL No. 963 
and Eneru 

~ Service. CO. LOCA TlON: WAG 5 

MONITORING WELL 
DEVELOPMENT FORA{ 

OE:V£LOPU£NLDE:TAILS 

ME7HOD OF • d . 
fJ.£l£Lt:JPMEN'[;. . Sur~pna an PumE1ns 
Dfl!Z.OPM£NT 

2-15-90 fl&.CANQ~1E; 11M£.: 

Dfl!Z.OPMENT 
3-01-90 ENDII.!!i. Dd It' 

Dfl!Z.OPM£NT 
D. Charles LXt1e aJS£R1oEZ) Dr. 

ONE II£U t.aLM:' . 24. 7 GAlLONS 

TOTAL G.W.ONS PIAIP£D: 197 mTM IIIU IalAliD' PUMPED: 8. 0 

1N11IAL pH: 7.7 FINAl. pH: 7. 3 

1N171AJ. CONDI.ICmlfTY (uS): 878 FINAL CONDfJC1MTY (II$): 769 

/J£SCIiIP71ON OF' N1IAL ~TY: Cloudy 

e D£SClllfilTION OF' FINAL ~TY: Clear 

FINAl.. MI!"A.SUI!J) nJIIIl,.;tTY: 5.0 NTU's 

IIIEU M¥WOIG 1Ir. R. C. Will iams MMES 
0DQIf 

Q!:..~ HaDe 
1M7ER Q GROUND SUIlF'ACE o TN« 1RtJCI( 
DlSCHAJfI(£D o S1tJRll SEllERS o S1tJIPAGr TANItS 
7a' • DfIIItMS C01HDt 

1N1IAL 1'Il£-DaELt::1AI£NT 
... 1JD'1H: 37.2 feet from ground surface • 

O£VE:LOPM£NT OBsai'VA TlONS 

e . cauasr stiWA~7C 1:;> CkQIQsJ~de.. 3-01-90 

. . D. Charles Lyt e 

PAQrJ.L OF' 1.L 



ERe / EDGE IIJEl.L NO. 963 

~. Environmental f.()CA nON: WAG 5 
and Enera 

2-15-90 
~ Services Co. DATe: 

• MONITORING WELL DEVELOPMENT PROGRESS 

ON£' IfEl1. ~UME'- 24.7 t1AJ.J..ONS 

Q4UCNS 1J£SCRJP1ION ~ 
pH 

ctJNOUC- l'OTAL IIfU 
DATE' 11M£' t7 TIJR6IJITY 

~:J 
GMJ.CNS 1oQ.lM:S COMMENTS PLfIIiI£1) TURBItJITY (N1tI's) I'I.M'ED PIJM11'£I) 

2-15-90 1500 68 Cloudy -- 7.7 878 68 2.8 

2-16-90 1400 17 Cloudy -- 7.7 804 85 3.4 

3-01-90 1400 112 Clear 5.0 7.3 769 197 8.0 

-

e 

REStA.. TS AT END Clear 5.0 7.3 769 197 8.0 or D£t£J.DPM£NT 

COMMENTS Poor producer~ water finally cleared to 5 NTU, passed and moved 

off hole. 

I OIISERfIER SQVA"'" A\4 7E' D-~. ~ . UOJ!. 3-01-90 
• l.na es . V\'I~ 

e 
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ERe /.EDGE 
Environmental 
and Energy 
Services Co. 

--------------------------,,-~ 

HE'LL No. 963 I 

.rl----------------------------~----~ 

e 

e 

HYDRAULIC CONDUCTIVITY CALCULATIONS 
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.1 OF WRR ENTITLED 
"RESPONSE OF A FIN I TE D I At'1ETER tJJELl. TO AN I NST ANT ANEOUS 
CHARGE OF WATEf.:") 

(2) METHOD OF BOUWER AND RICE. 1976 (ARTICLE IN 
VOL. 12. NO.3 OF WRR ENTITLED 
"A SLUG TEST FOF~ DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

WELL NO.: ~963 DATE OF TEST: 3/28/90 

PROJECT NO.: e221-002 CLIENT: mmes 

SITE LOCATION: wao 5 

EDGE. INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 30.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN == 57.40 FEET 
THICI(NESS OF SATURATED AQUIFER ZONE;:: 30.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT;:: .96 FEET 
EST II"lATED POROS I TY OF GRAVEL PACK = • 20 
FALLING-HEAD INDEX = 1 ("1" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS ;:: 32 

..,' .... tt..It..;~ 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

6.3459 
6.3475 

. • 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 963 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
TIME DEPTH TO WATER HEAD 

(SECV (FEET) (FEET) 

10.00 7.310 6.350 

20.00 7.310 6.350 

30.00 7.300 6.340 

40.00 7.300 6.340 
50.00 7.290 6.330 
60.00 7.290 6.330 
75.00 7.280 6.320 
90.00 7.270 6.310 

105.00 7.260 6.300 
120.00 7.240 6.280 
150.00 7.220 6.260 
180.00 7.200 6.240 
240.00 7.150 6.190 
300.00 7.110 6.150 
360.00 7.060 6.100 

420.00 7.020 6.060 
480.00 6.980 6.020 
540.00 6.950 ~.990 
600.00 6.900 5.940 
720.00 6.830 5.870 
840.00 6.760 5.800 
960.00 6.690 5.730 

1080.00 6.620 5.660 
1200.00 6.560 5.600 
1320.00 6.500 5.540 
1440.00 6.440 5.480 
1560.00 6.380 5.420 
1680.00 6.320 5.360 
1800.00 6.260 5.300 
1920.00 6.200 5.240 
2040.00 6.150 5.190 
2160.00 6.090 5.130 

.************************************************************** 

METHOD OF BOUWER AND RICE 

COMPUTED -RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 4.75E-08 FT/SECV = 1.45E-06 CMISECV 

TRANSMISSIVITY = 1.43E-06 FT**2/SECV 

PAGE ..ll. OF g 
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ERe / EDGE 
_. Environmental 

and Enercy 
~ Service. Co . 

If£LL Nt).~ 

HYDRAUliC cONOUCnVlTY CALCULA nONS 

TIME IN MINUTES 
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• MCIICO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 
(615)966-9788 · . . . OAK RIDGE NATIONAL LABORATORY 

0763501 

WELL NO.: LOCATION: . TYPE: 
09,,3 

aWSA 5 
SOlI-

n 

SAMP~: fA'.... J~ O-f5L @ 2.0- 2.20 ' DATE: 0 /< TIME: 
7. 2..1 87 /;z.=4S-PM r : ) 

I 

RELINQUISHED BY: DATE': T~~ WITH: RECIEVED BY : DATE: . TIME: WITH: C SIGNATURE J C SIGNATURE) 

) 
1\ . L:2JOP~ 

~ULt.llh ~~~ _HA-
7/31/ Sf ~ I !'ACT l/)~I.IW. ~ 1("3 f (" I ,,~o f'" ,~ I I _ ...... A' 

'-' - v 

REMARKS: , 

.. 

I~ . 

- -
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$ MCI/CO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 
FOR ' NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHViLLE KNOXVILLE HUNTSVILLE lOUISVILLE 
09~3Sc)Z. (615)966-9788 I ••.• . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: ' TYPE: 
05)(;'3 ;;$tOS'A- S" 

::SO~c.... 

SAMP~: .. 
D-f.~ eta' DATE:; /< TIME: 

~J. 72../87 J:s.o p,JVI. 
l't8NATfJRE J 

RELINQUISHED BY: 114TE: TIME: WITH: 
RECIEVEO BY: DATE: TIME: WITH: ( SIGNATURE J ( SIGNATURE J 

iJLA1.~ D?~~ ~ 1/:)1 {'d1 1:'30 P"1 M(!;r:- ~ .. * l1--- 7p'(t1 ';~p 

\ v 

i 

I 

REMARKS: 

.. 

. 



e MCI/CONSULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNtSVILLE LOUISVILLE 
Q9<D5 rJ..O I (615)966-9788 I • , OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: i ~~S -4- .!!;" TYPE: 
N'4-rE-"" 

C\ 09'3 .:z;;;;R It-t.. 

e>AU&. I:A,:\ 
: ,1 _ D.:f.4i i_ ~'s( DA'fo: TIME: ..".. .... l'~' - " %~(8; ~-·2.o 4·~ 

r ~ ) 

RELINQUISHED BYt D4TE: TIME: WITH: 
RECIEVED BY: DATE : TIME: WITH: 

IC'\ ( SIGNATURE J ( SIGNATURE J 

( '\}.J M~ 1}?IJ61 l;')oPM Mtr ~~, 1/,)1(&1 r:S~~ 
h......."""" 

I-'" \ v 

REMARKS: 

0, 

e e 



·' 

e 

e 

." 
ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITDRfN(; IfEl.L PROGRAM 
lIEU DA TA NAliRA 11'1£' 

~ 
IfEZJ. No.. 964 

1.0 General Information 

1.1 Well Location 

Monitoring well number 964 is located in WAG 5. 
It is 40 feet south of the north boundary fence. 
The location is shown on ORNL drawing number C3E 
20004 A080. Survey coordinates for this well are 
K 18844.948, E 30100.9457 (X-10 qrid) or latitude 
35- 55' 04.20" and longitude 84- 18' 49.07". 
Coordinate data were provided by Martin Marietta 

. Energy Systems. The method used f·or 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" 
Control, November 6, 1985, Field Book: 
pp. 1-20." The latitude and longitude 

DOE Plant 
ESS-3115, 

were 
calculated by Adams Craft Herz Walker Engineerinq, 
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 964 was drilled by A.L. Clark Drilling' 
Services, Inc. A Driltech air rotary rig was used 
to drill this boring for monitor well installation 
under the operation of Steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 
7/28/87 and was finished on 7/30/87. 

PAGE 2.... OF E....;. 
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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:* 

7/24/87 & The Driltech rig was steam 
7/27/87: cleaned. 
7/28/87: The rig was moved on location and set 

up. The interval from 0.0' to 5.8' was 
split spooned. The boring was drilled 
from 0.0' to 20.0' with a 14" auger and 
8 5/8" surface casing was set in the 
boring. 

7/29/87: The surface casing was grouted. 
7/30/87: The diverter head and containment box 

were installed 'and the boring was 
deepened with a 6 1/4" tricone roller 
bit from 20.0' to 50.0 1 • stainless 
steel screen, casing, sandpack and 
bentonite were installed. 

7/31/87: The annular space was partially grouted. 
8/10/87: The remaining annular space was grouted 

to the surface. 

This well was logged by Engineering, Design and 
Geosciences Group, Inc. (EDGe) hydrogeologist 
Michael L. Ebers. All well construction materials 
and supplies were fram Martin Marietta Energy 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

. 
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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 and 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 

WAG S is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG.S is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in the Oak 
Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin Valley Shale, 

PAGE -1.. OF .1L. 
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Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear'to be consistent with the regional strike 
of 56- northeast and dips of about 30- to th~ 
southeast. 

2.3 Sample Collection 

Two 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 
0964S01 was collected in the split spoon interval 
from 1.8 feet to 2.0 feet on 7/28/87 and soil 
sample 0964S02 was collected in the augered 
interval at 20.0 feet on 7/28/87. Drill water 
sample (0964W01) was collected from the water pump 
on the drill rig on 7/30/87. Analytical results 
for the three samples described above can be 
obtained from the Remedial Action Program data 

. base at ORNL. 
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A bulk density soil sample was collected from the 
split spoon sample interval from 5.3 feet to 5.S 
feet. The sample was measured and weighed, and a 
bulk density of 1.99 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A fourteen-inch diameter 
boring was augered from ground surface to 20.0 
feet. An eight-inch diameter string of 
decontaminated steel surface casing was installed 
and tremie grouted in place. The surface casing 
minimizes potential cross contamination between 
the regolith and bedrock water bearing zones. The 
air rotary method was then used to drill a six
inch diameter boring to a total depth of 50.0 
feet. A two-inch diameter stainless steel silt 

. trap was installed from 49.0 to 49.2 feet. Above 
the silt trap, a two-inch diameter stainless steel 
screen was installed from 29.0 feet to 49.0 feet. 
A two-inch diameter stainless steel casing was 
installed above the screen at 29.0 feet and 
extended 2.32 f~et above ground surface. A 
sandpack was then poured into the annular space 
from 26.5 to 49.2 feet, with a 2.0-foot bentonite 
seal poured above the sand. Tbe annular space 
from the top of the bentonite seal to the surface 
was tremie grouted with a cement/~entonite slurry. 
A detailed schematic of the well is included on 
the wellinstall_tion/completion form. 

PAGr...5.... OF' ..22... 
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Well number 964 was developed to remove drill 
cuttings, silt, and other fines. The monitoring 
well was developed using a Geoquard 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 137 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 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 Geoquard Model No. 
5614 dedicated monitoring well pump was installed 
on 1/8/90 at a depth of 46.5 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. 

2.5 Hydraulic Conductivity Testing 

Well number 964 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
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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 psig pressure transducer and an 
omnidata Datapod II data recorder. The hydraulic 
conductivity value of 7.55 x 10-6 em/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. 
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HE'LL No. 964 and EnerI,Y .... Services Co~ 

e 
PRE:. -I2RIl.l.lli.ti. ~1:i.E'.'-KI.IS.[ EQR 

MONITORING WELI.S 

COMPLIANCE 
PRE-DRILLING TASKS .Q4lE INlllAlS 

1. EXCA VA 110N PERMIT OBTAINED. 7/27/87 /fIte 

2- AU. EQUIPMENT HAS BEEN CLEANED BUCRE DRIWNG. 7/27/87 MU;' 

JtJ. . SCREEN AND CASiNCS HA &£ BEEN WASHED, STEAMED, 7/30/87 ~ 
RINSED IIfTH DE-IONIZED CR DlS11tJ.£'D WATER. RINSED 
IIfTH ISOPROP'f1. ALCOHOL. tlRAPPED IIfTH PROTEC1111E 
CO~G AND STORED OFF" THE GROtIND. 

.lb. PRe-PACKAGED SCREENS, CASINGS AND CENTRAlIZERS NA 

WE'RE' USED. 

4. HOW( AREA FOR SAMPlE £'XAMINA 110N COVER£/) IIfTH 7/27/87 MJ.I1 
CI.EAN POt. YCTHYI..EN£. 

5- CLEAN KNIVES. GlOI;£.S SAMPlE JARS AND LAB£l.S 7/27/87 --AJlt1'_ 
ON-HAND. 

6. POt. YCTH'If.EN£' CO~ IN PLACE Oler HOI.E. 7/27/87 Httt e 
ADDITIONAL N01F.S'/~VA TlONS: 

OIISERIIER SIGNA 7ZlRCA'A 7/20/87 

e 
PA(1£ -B.. OF' ..22.... . 
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WELL No_964 and EnerlY 
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f2E:.'-QN TAMINA TlQN Cl:1f:CI<l.lS,T 
f28ILl.lNG EQUIPMENT 

/SOPROP'Il. DOONIZ'ED 
STEAM STCAM ALCOHOl. WATE1'iJ EQUIPMENT SCRAPe 
CLEAN RINSE' RINSE' RINSE' 

RIC x x X 
N,M NA 

AlIGI!:RS X X X X X . 
.' 

BITS 
X X X X X 

RODS 
X X X X X 

SAMPLERS X X X X X 

e PIPES X X X X X 

WORK TOOLS X X '.x x X 

AIJC£R PINS 
X X X X X 

c-. 

r"\ 

e 'A:,J_.n~ 
) 

7/27/87 
OBSEIMR~~ 'tI 1-1 

Michael L. lTh~rs 

- --PAGE -=- OF _, 
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ORNL MONITORING WELL LOG PA(;£, ....L (Y ~ I 
e 

LOCA71ON: WAG 5 DATF: START: 7£27£87 

Steve Clark FTNISH: 7/30/87 
DRILLER: 

Steve Kirk LOt;G£l) BY: Michael L. Ebers 
HELPER: 

DRILL: Dr.jlt~ch 
HEALTH PHY.S1C1ST: ~Q)J,l Els1:t:;i,dg~ 

T"YPE DRlWNC: Auger and air rotary LUBRICANT T'I'P£': Molykote 1000 

ND. SAMPlES TAKEN: Two T"YPE: Soil 

CON TAINMENT T"YPE: Auger pan, plastic and containment box 

THICKNESS (Y SOIL (REFlISAL DEPTH): 22.0 DRlWNC F1.lJlD SAMPI.ES.· 

DEPTH DRILLED IN ROCK: 28.0 T"I'P£: Water DATF: 7/30/87 

TOTAL DEPTH (Y "ELL: 50.0 

~~ SAMP££' PERCEIIT 
(NlJMB£R 1 (~RCCO'Bty -.; sat./lIEDROCK D£SCRIPlION 

mOM TO INTERVAL "spur SPOONs. 

0.0 0.1 100 Topsoil, moderate yellowish-brown, silty with 

grass roots 

0.1 0.9 100 Clay, silty, pale yellowish-brown with medium e 
brown speckles, loose and crumbly, dry, few 

roots 

0.9 1.9 0964501 100 Clay, light brown, dark yellowish-orange and 

@ 1.8-2.0' reddish~brown, mottled, silty, medium stiff, 

dry, plastic 

1.9 3.9 100 Shale, deeply weathered and clay, dark yellowish 

orange and moderate yellowish-brown, silty, 

very steeply dipping (70 to 90°), medium stiff,. 

plastic 

3.9 5.8 100 Thinly laminated siltstone and shale, weathered, 

moderate yellowish-brown. pale yellowish-brown 

and reddish-brown. dry, crumbly to semi-plastic 

dry 

Bulk density at 5.3-5.8' = 1.99 gms/em3 

@5.8 Split spoon refusal 

5.8 20.0 0964502 Siltstone and shale. weathered. dark yellowish 

@ 20' brown, dry e 
20.0 22.0 Shale, soft* 

PA(;£' ..!Q.. (Y .1..L 
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ORNL MONITORING WELL LOG n PAGE --L a--,-

~r; SMlPJ.£ PERCENT 
(NUMB£'R~1 RECOlERY SOIL,lSEOROCK DESCRlPT10N 

FROU ro INTERVAL I (SPUT SPOONS) 

22.0 24.0 Shale, medium hard 

24.0 26.0 Shale, very soft 

26.0 28.0 Shale, medium soft 

28.0 28.5 Shale, very soft 

28.5 30.0 ShalE4.-.medium .. hard 

30.0 45.0 Shale, fairly soft 

45.0 50.0 Fairly hard 

50.0 Total Depth 

'* No detailed lithologic description available 

for the interval from 20.0' to 50.0' due to 

the use of a containment box. 

e - -

e 
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ERe I EDGE .... 0 Environmental 
and Enerc.y 

~ Services Co. 

IfE"li No. 964 

e 
HeLL INSTALLA llON/COMPL£llON FORM 

O.R.N.!. MONITORING ~LL PROGRAM 

LOCA 110N WAG 5 

:Wf8~. ~A 7ES 
£.. 30100.9457 

LOG(;£'{) PROOFED 
8Y: Michael L. Ebers 8Y: Bruce McMaster 

DRIlliNG· COlt/PANY: A,L, Clark Drilling Services 

DRIllER: Steve Clark HELPER: Steve Kirk 

DRIlliNG IJ£7HOD: tI 1 4 , 0 INQf AUGCR 20.0 
o INQf AUGCR 
13 6 1/4 INQf ROTAR'l 30.0 
0 INQf ROTAR'l 

IJA TERlALS USED 
EST. USED 
ta. ta. 

...2l... o~ DF /Il1mJ/II7C Pf1JE'I!f (SlMFACC c.4.5IIW1 SEAl.) 

20,0 FT. DF~ .st.fIIC"ACIF c.4.5IIW1 

.JL...l ..lll... 0S4ct3' DF CDtIIENT ($VIIFACIF c.4.5IIW1) 

20 • 0 I'OUNDS DF POWIDfB) iJDITrJN7C ($VIIFACIF t:GW:) 

m....o f/ALLt:ws DF M1E1t ($VIIFACIF c.4.5IIW1) 

31 • 3 FT. DF .1:...J". "" SrAIIC.BS nm t:GW: 

20.0 FT. DF -'--'" "" STAINl.£!SS S7EB. sa&N 

~ . ..5..-5 S4ct3' DF ..s-.MD 

25 • 0 25. 01'OUNDS DF /Il1mJ/II7C Pf1JE'I!f 

...J.2.JL..O S4ct3' DF CDtIIENT (W1J. ~ 

16 • 0 I'f1U/IIID$ DF I'OfIfJDfIID .18I7rJIt11C (W1J. t:GW:) 

5.6...D f/ALLt:ws DF .. 7EIt (W1J. c.uww:) 

3.4 FT. DF85/~ nm PtfOJE'N" C4.SIIIC' 

«A.aV R:IIr t:JI1f1E1IENt:E I!E7'IIIEEN D'JIIM 1EZJ M'.UIIG' 
MID IAIiIED MI.I.IIIES' 
Cavities and spillage 

.st.fIIC"ACIF C4.SIIIC' JJIIDIl" fiJIfItJUIII1 IOID -0 
SrAIIC.BS nm etaW' 
IIDIIF tiIfOlI7ED 

-.u «MJIt I/SIlD 

lOaD -0 
CI LtJt:ItIN(J $JIll «MJIt 

LF. 
LF. 
LF. 
LF. 

o I1UIH IItJU/II1ED -.u c:ota 
OfJ7HI1I 

aT 11rN" IAIiIED 10 Cl - 0 
MONITrJRlNG Iffl.L PIJMP IIA$C SET AT 46 5 FEET. 

CENTRALIZERS AT 5 , 0 FEET. 
30.0 FEET. 

50.0 FEET. 

NOTE: 
AU.. DEP1H5 ARC MCASIIR£D 
FROM GROlIND SURFAce 
lINI.ESS OTHERIIII5£' NOTED: 

TYPE DWELL 

HtJL£ t:U'.MIlIJ (JIff 

7r)4.9....2... 1fET 

_T7f1II DF II11/II£ 

HtJL£ 50 • 0 1fET 

£LEV. GROlIND 831. 51 
£LEV. TOP STAINLESS 
STEEl. CASING. 833.83 
DRILLING OA TES: 
STARTED: 7/27/87 
FINISHED: 1/30787 

_LtJatINI: CAl' 

1 0 No.QfA. SlA9FAt2/' 

Ptf01E'CmlE c.4.5IIW1 ~ 

~ • L 4 IN. AlA. IKJII£ II()t£ 

..a.....a.... 7r).2..Il.JL. FEET 
tiIfOlIT .5FAL -lJ....CL m 

J:"" ..y.. 19 .0 FEET 

...2..--IN. STMII.£$$ nmc.4.5llW1 
... "=1(,4 ~ MIO~ ~ 

SlllFACIF 7r)~ FEET IJE1fJW· 

tJIIOIIND .st.fIIC"ACC 
Bentonite .5FAL 19.0 7r) 

I. 20.0 FEET 

~/.£tE1,2~ 

t~ • 6 114 IN. AlA. lIOII£ HtJL£ 

IIIft1IIT SEAl. O. 0 1D .. --
24.5 RET 

PI • t::EN7IIAUZDI 

6D/1rJI!II7C I'DJ.£T SEAl. 

24.5 1D 26.5 11FT 
fl. - --
. SAND JIIAt:IK' 26. 5 1D 

[!if 49.2 RET 

2 IN. AlA. STMIII.£SS nm 
~ !il.DTIED .sQIIfJW~ 7r) 

49,0 IfIET 

e 

~ ...2..-.JN. a4. STA/1IUS$ nm I a 
aT lIIWlf:W' 49.0 7r) ., 

49.21UT 

PAGe E. OF 22. 



• 

e 

e 

." .. 
ERe / EDGE 
Environmental 
and EnerD 
Services Co . 

~ No.964 ---I 
DA T£.. 7/27/87 

MONITORING KLL AlA TERIALS . 
C£877RCA nON 

I1F'M~A 1F'RIAL DA TE' USED SA 7r:HNUIIBER 

SAND 7/30/87 02 

-
II£NTONITE' 

7/29/87 01 

srAINLESS STEEL SCREEN (PREPACKAGED • ~J eND 7/30/87 05 

SrAINi.ESS STEEL CASING (PREPACKAGED ~ =rJ 7/30/87 04 

srAINLESS STEEL CENTRAUZERS (PREPACKAGED ~ :J 7/30/87 04 

SrAiNLESS STEEL CAPS (~ACKAGED ~ :1 7/30/87 04 

MONI1ORIN6 lIEU. Pf.IMP (PREPACKAGED ~ ;;J 1/4/90 03 

GROUT 
17J31J%7 08 

8/10/87 09 

lIEU. CO~ 

..5l.IM"AQ:- CASING 7/29/87 01 

COMMENTS: 

PAGe .ll or -1L 
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POST-HELL COMPLETION 
CHECKLIST 

I+E"LL No . ...1§!! 

COMPLIANCE 
/MIE INITlALS 

POST- WELL COAlPL£TlQN TAgS 

1. MUD SCRAPED FROM AUGERS. SAMPL£RS. AND AU 
OTHER E(l(JIPliENT. 

2. AU MUD FROM RIG AND EfJUllWENT SCRAPINGS AND 
curoNGS DISPOSED OF' IN ACCORDANCE tilTH THE 
SPEc/flCA 11ON- PROf,fDED. 

.1 lIEU. DElELOP£1J IN ACCORDANCE tilTH THE SPEc/flCA 11ON
PROIIID£D AND DETAII.S OF' THE DElELOPMENT AC11f,fTY 
RECORDED. 

4. DRlWNG SITE PROPERL Y Cl.EANCD UP AFTER 
COMPLE11ON OF' IfEl.L INSTALLA 11ON. 

7/30/87 /IJlt;; 

7/30/87 ~ 

1/5/90 b<..L 

7/30/87 I!di&!.. 

- REl.EASE SPECIF7C TEQIN/CAL DlREC110NS FOR REGIJLA roRY COMPUANCE MONIrr::JRING WELLS 
PHASE I. OAK RIDGE NATIONAL LABORA7tM'Y. OAK RIDGE. w.o. K-4147. APRIL 19117. 

-~-~~ c ae • ers 
7/30/87 

l::>.~ 1/5/90 
D •. Charles LytlEl'1 
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Environmental 
H£'LL No. 964 and here .,.. Services Co. lOCA TlON: WAG5 

}'{ONITORING WElL 
DEVELOPMENT FOBJI 

O£L£LOPAI!NT DeTAILS 

METHOD OF 
D£'ElOPMflJ:C. PumEinG 

D£lEZ.DPM£NT 
1/4/90 "CAN Qd~' 11M£: 

IJE1IEl.DPM£NT 
il!.DfN(; Qd IE 1/5/90 

IJE1IEl.OPMENT 
tlIJS9Pe I..'r. D. Charles LItle and Michael L. Ebers 

ON£ IIIEU IoQ.LW£o 13. 7 GAl.LONS 

TOTAL G4Ll.ONS PtJMP£D: 137 mTM IIItlJ. IoQ.I.AWD' Pf.IMPED: 10.0 

N7W. pH: 6.3 FINAl. pH: 6 • 8 

Nl7IAL ctJNDIICl1",TY (uS): 979 FINAl. CONDUC11WTY (uS): 977 

D£SCfItIP71ON OF H7IAJ. TlJRIIIDITY: Cl,md;)Z 

e lJ£SCIIIP7ION OF FINAl. 1lJIIIIIDITY: Clear 

FNAI. AIII"A.SUIJID) 7VRIIIDITY: 4.9 NTU's 

tEL ...,..,e ''r. Michael L. Ebers 

fJDtJIIf 
A!: .JD!!o None _. 

• fi!ItOtJND SUlFAa'. C TANI( 7IfUQ( 
/JI!I!If:HAIIG' C S7DIW SEErS C S7QlPAQr TANKS 
1tt' C IJIIUII$ C ()1HEIf 

H7IAI. IIIfIII£ -D£tIE1.IJIIfIDIT 
_.IJBII1N: 19.5' from ground surface 

O£~O"III!iVr gr~VA 710NS 

e --_~~et.Lf'!=' . 1/5/90 

Michael • Ebers 
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and Energy 
·Services Co .. 

IIEl.L Na ~ 

LOCAm'N:~ 

DATE: 1/4/90 

MONITORING WElL DEVELOPMENT PROGRESS 

ON£' IfEU. IIQ,UME- 13.7 GAJ.J.ONS 

GAU.ONS I ~1TQ¥1 AEA.sue I CONDUC- TOTAL =' DATE I l1ME I TlJRllDrY pH 7MrY GAU.ONS COAIMENTS PUIIP£D TIJIlIBIDIrY (NlII's) falS') I'I.JIIIlI£D 

1-4-90 ·4:00 76 Cloudy 6.3 979 76 5.5 

1-5-90 12:00 61 Clear .4.9 6.8 977 137 10.0 

I t· 
I----+---t__--+----+--~t___+_-t__----_I__-~I__--_II· 

I I" 

REStlL TS AT END 
OF OEYELOPMENT 

COMMENTS 

Clear 4.9 6.81977 137 10.0 

"II f'\ 

OBSETIVER .9CNA1t«£A)Am. ilL ~. 
M].cnaeI L\ eDers 

I5/QO 

-
DA~ 16 IIV:' 22 

e 

e 

e 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

~LL No. 964 

erl ~----~~~----------____ L-____ ~ 

e 

e 

HYDRAULIC CONDUCTIVITY CALCULATIONS 

F'Ft:[)Gf~{~r/1 E:;L,LJG"r;: I··)EF:S I [I!\i .. q." 1 ~!. !\iC}\) u :}. ':;}8.=! 

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.1 OF WRR ENTITLED 
"F<ESPOhlSE OF (.:.i FIN ITt:: D I (:111ETEf~~ v~ELL TO ?-":jl\j I NST :':jNT ?'it\iEDU~J 
CH~)RE')E OF \.tJATER!!) 

(2) METHOD OF BDUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETEF:t'HNI!\IG tflDF:{.;ULIC C[It\!DUCTIVIT"Y' 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETR~~ T I NG I;·JEL. 1-8" ) 

WELL NO .. : ':164 DATE OF TEST: 2/27/90 

PROJECT NO.: E221-002 CL I EI',rr ~ I"WIES 

srTE LOCATION: WAG 5 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 20.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 26.90 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 20.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .99 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
F(.iLLING-HEAD INDEX:::: 1 (111" IF FALLING, "0" IF RISH.JG) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOGCH) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

7.0164 
7.0576 

PAGE ..lL OF ..zz.. 



~ 
c:: , 
! ~ ... 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

HtE"LL No. 964 

HYDRAULIC CONDUCTlV7TY CALCULA TlONS 

'T t"/~E' 

:: ~:j [~~:; 

10:::'.00 
:~(> <of (:t) 

::/) '" C)(: 

40 .. 00 
5() .. ()() 

.:S~) .. f)() 

7~::;. 00 
'?() • (:i) 

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 

.00 
1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 
2040.00 
2160.00 

[:.L',r:"Tt··i 'T:~:~ t·\:p·~ ~~::r 

(FEF::T 

{~;I .. Ci 2:() 
E{ u F:!~;() 

E; I, c;. '=1 (} 
ti JI ~3~·"(! 

8.440 
8. :3dlt:) 
E3 .. 1. f:10 
B. (i(].O 

'7 It 9::~O 

7.800 
~7 to 5\i() 
'7,I.j·OO 
7.090 
;~1l83() 

6.6:1.0 
b. ·q·20 
6.2t:;O 
6. 100 
5.970 
5.740 
5.530 
~,~,::SQQ 
5.210 
5.080 
4.960 
4.860 
4.760 
4.670 
4.590 
4.520 
4.450 
4.390 

HE{\D 
(Fi:::r::T) 

1::1 .. ():~:C; 
71\ Bt.(j 
7" j'"!(){) 

~; .. ~58() 
7.450 
7.350 
7.190 
7.050 
6.930 
6.810 
6.600 
6.410 
6.100 
5.840 
~5 .. ':::.2() 

5.4:30 
5.270 
5~ 110 
4.980 
4.750 

.540 
4.370 
4.220 
4.090 
3 to tj'7() 

3.870 
3.770 
3.680 
3.600 
3. 53() 
3.460 
3.400 

************************************************************* 
./'" 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.48E-07 FT/SEC 7.55E-06 CM/SEC 

TRANSMISSIVITY = 4.95E-06 FT**2/SEC 

PAGe .J& OF' ZL. 
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HYDRAUliC CONOUCnVZrr CALCULA nONS 

2 :s .. 1 

TIME IN MINUTES 

PA()£ .!!.. tJF 1L 



• MCIICO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 
(615)966-9788 . _. . OAK RIDGE NATIONAL LABORATORY 

Q..964 so I 

WELL NO.: LOCATION: J TYPE: . . 
09,,4- WSA S -So/~ 

(?l~ ~oz:.o 
I 

CMUD, IfR 

~.f.~l DATE: TIME: 1-....... 1.·· 
fA." . J. 7/Z8/137 /0: r;;o A.14A . ......, 

RELINQUISHED BY: 04TE: TIME: WITH: 
RECIEVED BY : DATE : TIME: WITH: 

C SIGNATURE J C SIGNATURE) 

~ 
.. 

I~... l. ~~ 7fo'/57 ;:~P"'1 ,41c.:r /f1JJ~~~ 
- .1 ~ 1('~'bl 1-.30, ... , v 

REMARKS: 

.. 

I~ , 

e e i 



"0 
s:» 

CQ 
II) 

I~ 
o ....., 

I~ , 

e e e 

48 MCI/CO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NAStMLLE KNOXVILLE HUNTsvn.L£ IJ)UISYn.LE 
(615)966-9788 · .. . OAK RIDGE NATIONAL LABORATORY 

t09t:,t;so2 

WELL NO.: LOCATION: ! TYPE: 
094,4- . ~WSAc .s .....;;;:sOIL... 

SAMPtf:~ ~.l.C R::st Gzo' , DATE: TIME: 
7/ZS/87 (L~ A.M.. 

(SI'NAT~E 
\ 

RELINQUISHED BY: 04TE': TIME: WITH: RECIEVED BY: DATE' : TIME : WITH: (SIGNATURE J (SIGNATURE J 
()' 

~,~ .t ~-d '7111'{'l1 1~30 fV..i j.I1t:..I 11v-.. ~ r •• ~ ~~'(61 t'·,o ~ 
- .... A~·- ... ..... 

) 
..., 

REMARKS: ~ 

, 

to 



48 MCIICO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLe: LOUISVILLE' 
09G4 Wo I (615)966-9788 I . • . OAK RIDGE NATIONAL LABORATORY . 

WELL NO. : 
096+ 

LOCATION: . ..;stU:; f G;' TYPE: 
::DRILL. GAl ~ -r-e;;;: ~ 

(\'" 

SAAf~ 19 . I l-e~- @~O' DATE: TIME: 
j~.- ~ 

7l~o/87 q;.ao""'"l1-1 
"- \ f "'NATURE) 

,) 

RELINQUISHED BY: 
D4lE': TIME: WITH: 

RECIEVED BY: 
DAlE' : TIME: WITH: 

{\ (SIGNATURE] (SIGNATURE J 

( 
~ . .,lA~b.~ '1[" /87 1~1>() pJ'i ~c.' 

I .... "-~ n . 1(,,(,, I:~0r'" 

\ 

, . 

REMARKS: 

., 
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ERe / EDGE 
~EDvirOnmental 

and EnerlY 
~ Services Co . 

1.0 General Information 

1.1 Well Location 

MONfRJRJN(; ItEU PROGRAM 
ftEU DATA NARRA m£ 

lIEU ND.~ 

Monitorinq well number 965 is located in WAG 5. 
It is in the northern part of WAG 5. The location 
is shown on ORNL drawinq nUmber C3E 20004 A080. 
Survey coordinates for this well are H 18,398.526, 
E 30,072.061 (X-l0 qrid) or latitude 35° 55 1 

0.67006" and lonqitude 84· 18 1 46.1057". 
Coordinate data were provided by Martin Marietta 

. Enerqy systeml5. The method used for conversion 
from X-l0 qrid to Tennessee-Lambert state Plane 
Coordinates came from the publication'"Tennessee 
~alley Authority Data Services Branch and Mappinq 
Services Branch, Oak Ridqe,"Tennessee, DOE Plant 
Control, Hovember 6, 1985, Field Book: ESS-3115, 
pp. 1-20." The latitude and lonqitude were 
calculated by Adams Craft Herz Walker Enqineerinq, 

. Inc., usinq methods from the U. S. Coast and 
Geodetic Survey Publication 62-4, "State Plane 
Coordinates by Automatic Data Processinq." 

1.2 Drillinq Information 

Well number 965 was drilled by A.L. Clark Drillinq 
Services, Inc. A Schramm Rotadrill riq was used 
to drill this borinq for ~onitor well installation 
under the operation of Richard Pickel. Drillinq 
commenced on 8/13/87 and wa~ finished on 8/17/87. 
Paraqraph 2.4.1 includes a detailed discussion of 

PA(i'£ -L OF..!L 
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MCWlTr:tRlNG lIEU PROGRAM 
lIEU OA TA NABRA TTlIE' . 

lIEU No. 965 

the well installation, and a well schematic is 
included on the well installation/completion form. 
A'synopsis of the drilling activity follows:* 

8/13/87: The rig was moved to the well site and 
setup. 

8/14/87: Split spoon samples were taken and 
drilling with 6" augers commenced. 

8/17/87: The boring was drilled to a total depth 
of 28.5' and bailed. TWo inch stainless 
steel screen, casing, sand and bentonite 
were installed. 

This well was logged by Engineering, Design and 
Geosciences Group, Inc. (EDGe)hydrogeologist Bryn 
D. Howze. All well construction materials and ' . 

• 

supplies were from Martin Marietta Energy Systems I 4It 
approved batches. Tbe batcb origin of individual· 
items is sbown on the included.Monitoring Well 
Materials Certification form. 

2.0 Tecbnical Information 

2.1 Decontamination Procedures 

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

* Tbis information was typed directly from field notes 
and was edited only wben necessary for clarification. 

2 19 PAGE_ OF_ 
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MONITORING ItEU PROGRAM 
ItEU DA TA NARRA"'IE' 

HEU No. 965 

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 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The conasauga Group in the Oak 
Ridge area consists of six,formations.. They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville, 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
Structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. ' These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56- northeast and dips of about 30- to the 
southeast. 

PAG£2.... OF~ 
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2.3 Sample Collection 

JlONITORING lIEU PROGRAM 
lIEU DA TA NARRA TlV£' 

lIEU NA 965 

One soil sample and one rock sample were collected 
during drilling, placed in I-CHEM specialty 
cleaned glass containers, sealed and submitted to 
Sample Receiving, Analytical Chemistry Division, 
Bldg- 45005, ORNL. Chain of custody forms for 
these samples are included with this data package. 
Soil sample 0965501 was collected in the split 

. spo,on interval from 0.6 feet to 0.8 feet on 
8/13/87 and rock sample 0965R01 was collected in 
the augered interval at 24.5'. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 28.3 
to 28.5 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
18.3 to 28.3 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
18.3 feet to 2.25 feet above ground sur:tace. A 
sandpack was tl?-en poured into the annular space 
from 16.2 to 28.5 feet, with a 3.2-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 13.0 to 16.2 feet. The annular 
space from the top of the bentonite seal to the 
surface was tremie qrouted with a cement/bentonite 
slurry. A detailed schematic of the well is 
included on the. well installation/completion form. 

PAGE -L OF .lL 
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2.4.2 Well Development 

MONITDRING lIEU PROGRAM 
WEI.J.. DA TA N~A 11~ 

IfELJ. No..--:;..;;;.:;.._ 

Well number 965 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 224 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 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 1/11/90 at a depth of 25.6 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 ORNL. 

2.5 Hydraulic conductivity Testing 

Well number 965 was tested for the determination 
of hydraulic conductivity of the aquifer in the 

PAIiJ£ -2. OF .J1.. 
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IIELL DA TA NABRA me 

lIEU ND.---:9:;.:;.;;;.65_ 

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 psig pressure transducer and an 
omnidata Datapod II data recorder. The hydraulic 
conductivity value of 1.65 x 10.5 em/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. 
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--; ERe / EDGE 
Environmental 

I+E'LL No. 965 and Enero 
~ Services Co. 

tit 
PR~ -I2RII.I.I/V~ c..HE:.Cl.!l.Ls..[ FQ/i 

MONITORING KLI.S 

CQMPLIANCE 
PRE-DRILLING TASKS 1MlE INI71ALS 

1. EXCA VA TlON PERMIT OBTAINED. 8/12/87 IJJI 
2- AU. EQtlIPMENT HAS BEEN CLEANED BEFORE ORIWNG. 8/12/87 lJ.iI 
~. SCREEN AND CASINGS HA 1£ BEEN WASHED, STEAMED, NA 

RINSED IfITH DE-IONIZED OR DISTILlED WA TER. RINSED 
IfITH ISOPROP'YI.. ALCOHot. tlRAPPED IfITH PROTFCl1l£ 
COVERING AND STORED OFT' THE t:ROtJND. 

..J6. PR£ -PAQ(At:ED SCREENS, CASINGS AND CENTRAUZERS 8[12[87 8.11. 
WERE llSED. 

4. KWK AREA FOR SMIPI.E EXAMINA TlON COVERED IfITH allztaz B.I:J. 
CLEAN POt. 'l£TH'YI.£N£ 

5- Ct..EAN KNlI£S, GlOI£S, SAMPLE JARS AND I.A8£l..S 
8/12/87 -'111-. 

ON-HAND. 

e 6. POt. 'l£THY/..ENE CO~ IN PLACE OIlER HOI.£. 

ADDll10NAL N01.F.5'~VA 71ONS: 

, 

e 
OBSERIIER S1t:NA7lIRE,t1}ATF ~ ~ 8/12/87 

Bryn owze 

PAGE ..L. OF' --1j. 
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WE'LL No..265 and EnerlY 
~ Services Co. 

• {2,-f;.QfI TAM/Ii~ llQ/V 'l:i~'I!/.{s.r 
{2RILLING EQUIPMENT 

ISOPROP'YL D£IONIZED 
STEMI STEMI AlCOHOL WATER £lJ(JIPliENT SCRAPe 
CLEAN RINSE RINSE RINSE 

RIG x X x NA NA 

AUGERS 
X X X X X 

8I1S 
X X X X X 

RODS 
X X X X X 

SAMPLERS 
X X X X X 

PIPES X X X X X e 
. -WQfI( TOOLS 

X X X X X 

AUGER PINS X X X x- x 

, 

__ ~7£~ ~ 8/13/87 
Br;n:HOwze e II 

~ --
PAGE ~ OF'....o.-. 
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HE'LL. No. "265 and EnerlY 
~ Services Co . 

ORNL MONITORING WELL LOG PAG£_l_ ~--1- I 

LOCA710N: WAG 5 DATE: START: allJlaZ 
DRII .. UR: Richard Pickel FINISH: 8/17/87 

Leo Johnson 
LOGt:£D BY: Bryn D.. Howze 

H£l.PER: 

Schramm Rotadrill HEAL. TH PH'tSfClST: Jeff Whitesides 
DRII.L: 

T'YP£ DRlWNG: Auger LUBRICANT ~ Molykote 1000 

No. SAMPLES TAKEN: Two ~ One soil and one rock 

CONTAINMENT TYPE: Containment RiD ind Rla5ti~ 

THICKNESS ~ SOIL (REFlISAJ. DEPTH): Z.Z' ORIWN(; FLUID SAMPLES.: . 
DEPTH DRIU.£D IN ROCK: 26.3' rYP£: NlA DATE: 

TOTAL DEPTH OF lIEU: 28.5' 

~~ SAAlPt.£ PERCENT 
(NUMI1O~ RECOVERy SOII..,/tIEDROCK OCSCRIP71ON 

I FROM TO INTERVJ I (9'UT SPOONS) 

0.0 2.5 0965S01 85 Silt. slightly sandy, light brown, mottled red, 

e @ 0.6-0.8' black and greenish-gray with roots, weathered 

.. ~. shale fragments, hard 

2.5 4.0 100 Shale, highly weathered, silty, yellow-brown, 

stiff , 

4.0 5.0 25 Shale, highly weathered, silty, yellow-brown, 

stiff 

@5.0 Split spoon refusal 

5.0 15.0 Shale, highly weathered, silty, yellow-brown, 

stiff 

15.0 28.5 0965R01 Limestone, bluish-gray, fine grained, slightly 

@ 24.5' moist at 17.0', hard drilling at 18.0', wet at 

22.0', hard drilling at 25.0' 

28.5 Total Depth 

e 
PAGE...L OFlL 



ERe / EDGE "0 Environmental 
and Enercy 

~ Services Co. 

WELL INSTALLA 770N/COMPL£77ON FORM 
o.R.N.L. MONITORING WELL PROGRAM 

LOGGED PR'OOFED 
8'1': Bryn D. Howze 8'1': Michael L. Ebers 

~~NG cauPANY.· A.L. Clark Drillina Services 

D.R/~· Richard Pickel ~~'~N~/~A~ ______ __ 

WELL N()~ 

L~T1ON WAG 5 
ORNL GRID COORDINA"fFS 
N 18398.526 
£ 30072. 061 
£LEV. GROUND 81 2 • 20 
£LEV. rOP S1i4IN1.£SS 
STEEl. 01.S'IN(;§ 14 • 45 
DRILLING OA rES: 
SrART£'D: 8

7
13/87 

FINISHED.. 8 17/ 87 
l.ot:IfING STEEl. ~..", m 6 114 INCH AIJ(;£R· 28 • 5 L.F. 

o INCH AIJ(;£R L.F. 

EQUIPMENT' 
i. ...- 8 NCH IJIMIIE7ER 

M4TER1A1.S IJS£1) 

tsr. USED 
ICL. IiOL 

10.0 FEET' or 2 IN. S.S. SCREEN 

20.5 FEET' or 2 IN. s.s. CASING 

3...CL..J....Q $4CK.5' OF SAND 

50.0 50.0 POUNDS OF 8£N1ON1TF P£I.J..£1S 

z..jl..2...D S4C1C3' OF CEMENT' 

NA POUNDS OF POWDERED BENTONITF 

lA..J) G4U.ONS OF 11141ER (CEM£NT1NG) 

REASON RJR DIFFERENCES /IE1WEEN £S71MATED 
H:1LUMa' AM) US£]) IIOLUM$ 

-.u. ~_ USI Ell.tJtII(MfJ nm QMIIIP 

o fIUAIH It1tJUIID -.u. c::ota 
CO". . 

.. T ~ USI em lID C 

MONffORING ItEU. PtJMP BASE SET Ar 25. 6 . FEET. 

C£NTRALIZ£RS Ar 5 • 0 FEET. . 
18.5 FEET. 

28.3 FEET. 

NOTE': 

STEEl. 1IIJf01EC1ItE CA~ 

3 • 34 n: MOlE" fIItJtJNI) 

, 1D 2 • 0 n: /lD.OW 

~fIItJtJNI) ....... CF 

Q:lIW:III7F /#AD 

IilltJUT .srM. --'l.....O... 70 

vt1 .ll...1L FEET 

I'J • 6 1/4 NCH IJIAItI£7E1t 

ItIItDIDtI 

2 NCH IJIAIIIE'IfR STMUS$ 

STEEl. CUlM' 2 25 n: MOlE" 

144 fiIItIIIIID """''''c2" 70 1 8. 3 n: 
IID._ fiIItIIIIID ....... CF . 

• CDI'I1IAIJZBt (1'11'.) 

~ I'fII.l.£T .srM. 

i. 13 .. 0 1D 16.2 FEET 

':.. ~~ 28.5 FEET 

2 NCH IJIAItI£7E1t 

'J:::::::I'j,." •• STMUS$ STEEl. Q...Ql.O. 
aOTlB1 st1fEEN 

18.3 1D~ 
AU. D£P1HS ARE' MDStJR£1) 
FROM CROtIND StJRF"ACE 
IJNLESS OTH£RWlS£ NOTED: ---- rill 2 ----1D 28 5 'lIT: ::(ei( STEEl. "T .... ~ 

1/I{)77rIJI ". ~ 28 • 3 70 28.5 FEET 

28.5 RET TYPE A' WELL NOr 70 SCAJ.E 

PM:£ 10 OF' '19. 
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., ERe / EDGE· 

ItFLL No.965 Environmental 
and EnerlY OAT£:8/17/87 

~ Services Co. 

M.QNlTQ8/Na. ttf'1.' 6I.A lIlf/A'-S 
CERTIRCA TlON 

ITE'M/UA TE'RIAL Q~ TE. fJ!iBJ 11~ TCH lilLUBER 

SAND 
8/17/87 02 

-
BENTONITE 8/17/87 02 

srAINI.ESS STm SCREEN (PREPACI(AGED ~ ~) 8/17/87 05 

srAINI.ESS STm CASINC (PREPACKAGED . ~ ::t) 8/17/87 04 

srAINI.ESS STm CENTRAl.JZERS (PREPACI(AGED ~ ::t) 8/17/87 05 
SrAlNI.ESS STm CAPS (PREPACI(AGED m YES) 

0110 8/17/87 05 

MONITORING lIEU PtJMP (PREPACI(AGED ~ ;t) 1/11/90 03 

e GROtJr 
8/18/87 09 

!, 

lIEU COlO'S 

stJIiF'ACl:.- CASlNC" 8/17/87 02 

COMMENTS: 

-

e 
___ ~Il" ~ ~ 8/18/87 

Bryn D Howze . 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

POST - #tE'LL COUPLE710N 
CHECKLIST 

KLL No.965 ---

COMPLIANCE 
J:l.&JI ·/NlllALS 

POST-KLt CQUPLEnQN TASKS 

1. MUD. SCRAPED FROM AUGERS. SAMPlERS. ANO ALL 
OTHER £Q(JIPMENT. 

2. ALL MUD FROM RI(; AND Ef'JtJll4lENT SCRAPINGS AND 
CtJT1INGS DlSPOS£D OF IN ACCORDANCE tilTH THE 
SPEC/FlCA m:JN- PROIIIOED. 

.1 lIEU OEVEl.OPED IN ACCORDANCE tilTH THE SPEC/FICA TlON
PROIIIO£O AND OETAII.S OF THE OEVEl.OPM£NT ACTl~TY 
RECORDED. 

4. OfilWN(; SITE PROPER/. Y ctEMI£D UP N7ER 
COMPL£11ON OF lIEU INSTALLA TlON. 

8/18/87 IlH 

8/18/87 $.1f. 
1/10/90 )(J-

8/18/87 811 

• RE1..EASE SPECIFIC TEQINICAI. DlR£C1IQVS FOR RE'GUA 1tWY CtJMPI.IANCC MONITORIN(; fIEZJ..S 
PHASE I. OAK RlIJG£ NATIONAl.. LABQrA7tWY, OAK IIID(JC. w.a K-t.147, APRIl. ,.7. 

OIISERIIER SlfiNA1'lIRf"/DA TE ~ ~ 
Br~How~ 

8/18/87 

1;;), Cb:nWJ:+ 
D. Charles LYtl~ 1/10/90 

PAGE -.!! OF .l.L. 
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• 
-, ERe / EDGE 

Environmental KLL No.965 
and EnerlY 

~ Services Co. L OCA TlON:VJ.M;.~ 

AfONITOBlN..G 1fELL 
DEVELOPAfENT FORJI 

DEVELOPMENT DETAILS 

ME1HOD OF 
DEl£L0PIIfll..l:: Surging and 2umEing 

DE1IELOPMENr 
flE.t:ANQ~lEi 1-2-90 71M£: 

DE1IELOPIIENr 
flJ.DlNG QA lfi 1-10-90 

DE1IELOPMENr 
t:.8SDf1EZ1 BY: D. Charles LItle 

ON£' IfELL H:l.VM£- 7 • 4 GAl.J.ONS 

rorAl.. GAl.LONS PflMP£D: 224 ro7:4t IIIt1.L HXlM'S' PIIItIP£D: 30 • 3 

1N11W. pH: 6.1 FINAl.. pH: 7. 0 

1N11IAI.. CONDIJClI'ATY (uS): 605 F1NAJ.. CONOVCTMTY (uS): 214 

D£'SCRIPlION OF N7IAI.. TlJRBIDITY: MuddI 

e /Ji.".SCIi1IITION OF FINAl.. 7fIRIIIIJITY: 
Clear 

FINAl.. M£ASlJII£D 7fIRIIIIJITY: ' 2.0 

. , 

IfELL ~1EZ1 BY: R.C. Williams MMES 

0D0It 
'f: M1ER: lis:!ne 
1f47ER C GI!f('J(N) SlJllFACE o TAN/( 7ffUCI( 

IJISCHAIIG£D o S1fJIIIM .$EIEIPS o S1arAiE rANKS 
1tt' • DIttJIJS o 07H!Elf 

IMTIAI.. PIlE -tJ£lIEl.tJlllllDlr 
.. 7ER D£P7H: 12.21 water level 'from surface 

O£t£l.OPM£NT Q9SCRVA TlONS 

e 
. taEfta SIWA~" 'b.~cJ.p 8 lllOl90 

D. Charles Lytle 

PAGE ~ OF.!L 



ERe / EDGE lIEU NO. 965 -, Environmental L00411ON: WAGS 
and Enerl,Y 1-2-90 

~ Services Co. . DATE: 

• MONITORING WElL DEVELOPMENT PROGRESS 

OlE lIEU IIQ.IJM£' _ 7.4 GAJ.J.ONS 

QALLON$ 1JE'SClflP1KJIII ~ 
pH 

cr:JNt)(IC- TrJTM. IIfU 
DATE TIME OF" ~TY TMTY QALI.ONS IICllAlle' COMMENTS PtJIIIiID) '/UIWJITY (NTVS) ltd) PtJIIIiID) I'UMP£D 

11-2-90 
1-4-90 83 Muddv 6.1 605 83 11.2 

1-5-90 1130 43 Cloudy 6.9 630 126 17.0 

1-8-90 1100 78 Cloudy 6.9 522 204 27.6 

11-1o-<m 1500 20 Clear 2 .0 17.0 214 224 30 3 

I·· 

e 
.. 

R£SIJI. TS AT END Clear 2.0 7.0 214 224 30.3 OF onELDPII£NT 

COMMENTS Water would not clear after 30 well volumes. Did not surge.on 1-10-90; 

water cleared (had 2.0 NTU's). Passed, moved to next well. 

DllSERWR ..57QVAJr.W'" AJA7E:])~.! ~ 1-10-90 • ..,. vua.,L.l..CC; ... ~ . 
~A!'Y:" 14 I"It:' 19 
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.., WELL No. 965 .. 
.1 -

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

e 

e 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

FtF;:::11::'~F:j::~!"~i E3L,LtC:3T, ;~/r7.~F;~~~3 I iJI\j ::l .. :t r··JCi<) " '; \:~;Z::1.::;. 

THIS PROGRAM CALCULA1ES MEAN TRANSMISS!~)!TIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT PAPADOPULOS, 1967 
(ARTICLE IN VDL.3, NO.1 OF WRR ENTITLED 
"RES::::'O!\ISE DF I:) F 1 hi I TE D J i.'if'1ETFF< ll-JEL.L TO Pd\~ I !\lf3Tr:INT(:\nEi]U~3 
CHr.iF~GE OF l'J{.'; TEF~" ) 

(2) METHOD OF BOUWER AND RICE, 1976 ICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SL.UG TEST FDP DETEF;:!"1 I 1\1 I i\l[; i:\'f.iG:PiUL.l C COhIDl.lCT I V I TY 
OF UNCONFINED AQUIFERS WITH COMPLETELY DR PARTIALLY 
FENETRAT I NG vJEL.,LS II ) 

J"'ELL NO.: 965 DATE OF TEST: 2/1/90 

PROJECT NO.: E221-002 CL. lENT: 1"ll'lES 

SITE LOCATION: WAG 5 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION::: 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 16.15 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .99 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 ("1" IF FALLING, "0" 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 HI) 

(FEET) 

3.5798 
3.6188 

PAGE ...li OF -ll. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL No. 965 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

'1"11"1[: 
(3[:[: 

10.00 
20.00 
30.00 

. 40.00 
50.00 
'~:IC; .. (:t) 

75 .. i)() 

90.00 
1 ()5. e}f) 

120.00 
150.00 
180.00 
24(). (iC) 

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 

!:)[:F'Ti-; i~~] i}·.lP~·rE~F: 

(FEET) 

5"i:;·bO 
511 35t) 
~3 II :?6() 
5.180 
::1 .. ()t.~() 
1l .. c.?9() 

4 .. 870 
4 II /750 
4.640 
4.550 
411 37() 
4.240 
3.970 
3.740 
3.580 
3.42() 
3.310 
3.210 
3.140 
2.980 
:;~ .. St 1 () 

2.840 
2. 75() 
2.720 
2.700 
2.680 
2.650 
2.640 
2.600 
2.620 
2.570 
2.560 

i .. 1 E. ?'i I:: 
Ft:~ET ) 

il . .. t~. -;1 () 
.I].. ~:::60 

.tt 01 :·2 ~l () 
.\~'. 11~~(} 

"l" (j'7t) 

.(j,. coo 
3. E;r~() 
311 7,;(: 
3. t,5() 
3 .. t).~() 
::::,,,:~mo 

3. 25C) 
2,,980 
2~. 75() 
2" ~iC)O 
2.4:2;0 
:': Il :3:~() 

2.220 
2.150 
1.990 
1.920 
1.850 
1.760 
1.730 
1.710 
1.690 
1.660 
1.650 
1.610 
1.630 
1.580 
1.570 

********************************.********************* •• ***** 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 5.40E-07 FT/SEC = 1.65E-05 CM/SEC 

TRANSMISSIVITY = 5.40E-06 FT**2/SEC 

PAGE .J..2.. OF ...u... 

• 

e 

e 



• 

to-
W 
W 
&&. 

2E 
.... 
w 
> w .... 

e I a: 
w 
to-
< 
~ 

iE 
w 
CJ _ 
z 
< ::z:: 
() 

e 
o 

ERe / EDGE 
..., InvironmenW 

and hera 
~ Service. Co. 

HEll No.~ 

HYDRAULIC CONOUCnl1[y CALCULA nONS 

2 , 4 7 

TIME IN MINUTES 
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I> MCIICONSULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILl.E KNOXVILLE HUNTSVILLE LOUISVILLE 
Of" Sol . (615)966-9788 . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

"5 SVSA- r 501 J 
SAMPLER: '11 tIJ~ DATE: TIME: 

,~ ~ 'if 11'3)87 8:30 AM v v ( . J 

RELINQUISHED BY: 
DATE': TIME: WITH: RECIEVED BY : 

DATE' : TIME: WITH: ( SIGNATURE) . (SIGNATURE) 

~~ 19/1,187 :J..;.2. ;- fJe.-.r I~~ '1 (:>{~1 "2, '" '"Z- .> o~'-
v v () 

. 

. REMARKS: 
- .. _ ... 

~ 
I,Q 
." 

I ~ 
~. 
~ . . 
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CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSULTING ENGINEERS. INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS . NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 
of}.6S flor (615)966-9788 OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

96) S 1..1,5 A ,. Rf)vk CuH ina} 
SAMPLER~ 'I. DATE: TIME: ./ 

.A_A 

tll}~ /87 10 : 6'"r AJ't 
. FfI"V .., U"" 

U v (SIGNATURE 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: ( SIGNATURE) ( SIGNATURE) 

~VJ~ 9 !J)Jt1~ P1 c...]:. 1/ ,n~~ ~((s(a, 'Z..- : "2.-5 ()fLlJL ,.:.1, , 

v C/ U 
, 

. 

. REMARKS: 
" --,,- , , .-

. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONI1l:JRJN(; lIEU PROGRAM 
lIEU DA TA NA/IRA me 

lIEU No.,~96~6_ 

Monitoring well number 966 is located in WAG 5. 
It is 50' east of the east boundary fence of WAG 
5. The location is shown on ORNL drawing number 
e3E 20004 A080. Survey coordinates for this well 
are N 18,332.790, E 30,202.039 (X-10 grid) or 
latitude 35· 55' 0.8447" and longitude 84· 18' 
44.3481". 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 966 was drilled by A.L. Clark Drilling 
Services, Inc. A Gus Pech auger rig was used to 
drill this boring for monitor well installation 
under the operation of A.L. Clark III. Drilling 
commenced on 8/17/87 and was finished on 8/20/87. 
Paragraph 2.4.1 includes a detailed discussion of 

PAGE -L OF .ML 
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ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

MONITrJRlNG ItEU. PROGRAM 
IIfZL 1M TA NNMA"~ 

lIEU No..--=9~66_ 

the well installation, and a well schematic is 
included on the well installation/completion form. 
A synopsis of the drilling activity follows:* 

8/17/87: The Gus Pech was steamed cleaned and 
mobilizeq to the location and setup. 
Split spoon samples were taken from 0.0' 
to 1.5' and the boring was augered from 
0.0' to 18.0' with a 6" auger. 

8/18/87: The boring was augered from 18.0' to 
22.0'. 

8/19/87: The boring was augered from 22.0' to 
25.6' total depth and bailed. 

8/20/87: The hole was bailed and stainless steel 
screen, casing, sandpack and bentonite 
were installed. 

e 

8/24/87: The annulus was grouted with one bag of I e 
cement. 

This well was logged by Engineering, Design and 
Geosciences Group, Inc. (EDGe) hydrogeologist 
Michael L. Ebers. All well construction materials 
and supplies were from Martin Marietta Energy 
Systems approved batches. The batch origin of 
individual ite~ is shown on the included 
Monitoring Well Materials Certification form. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PAG£...L OFlL 
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and Energy 
Services Co. 

2.0 Technical Information 

2.1 Decontamination Procedures 

MON/TrJRIN(; lIEU PROGRAM 
lIEU DA TA NAliRA lTV£' 

lIEU No.._9~66_ 

The dri1linq riq, down hole tools, surface casinq, 
stainless steel screen, stainless steel casinq, 
centralizers, and stainless steel silt trap 
underwent the cleaninq and decontamination 
procedures outlined in the drillinq specifications 
(Release Specific Technical Directions For 
Requlatory Compliance Monitorinq Wells Phase 1, 
Oak Ridqe National Laboratory, Oak Ridqe, W.O., K-
4147, April 1987, pqs. 2-4). A checklist of the 
cleaned materials is included with this data 
packaqe. 

2.2 Geology 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridqe Physioqraphic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauqa Group. The Conasauqa Group in the Oak 
Ridqe area consists of six formations. They are, 
in ascendinq o~der, the Pumpkin Valley Shale, 
Rutledqe Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 

PA(£ ..l... . (£ J!L 
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MONITORING lIEU PROGRAM 
lIEU DA TA NAgHRA 11~ 

lIEU Na.--.2.§. 

approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56· northeast and dips of about 30· to the 
southeast. 

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. The chain of custody form for this 
sample is included with this' data package. Soil 
sample 0966501 was collected in the split spoon 
interval from 1.0 feet to 1.1' feet on 8/17/87. 

2.4· Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 24.1 
to 24.4 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
9.1 to 24.1 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
9.1 feet to 3.03 feet above ground surface. A 

. 4 18 
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MONITORING IfEU PROGRAM 
HEZ.L DA TA NNW/A "IE 

IfEU NA~ 

sandpack was then poured into the annular space 
from 7.7 to 24.4 feet, with a 1.9-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 7.7 to 5.8 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 966 was developed to remove drill 
cuttings, silt, and other fines from the 
monitoring well. The monitoring well was 
developed using a Geoquard 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 349 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 
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 

~ 

After the well was developed, a.~eoquard Model No. 
5614 dedicated monitoring well pump was installed 

PAGE ..5- OF ...lB.. 
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MON/7rJRING IfEl.L PROGRAM 
IfELL DA rA VA mlE' 

lIEU ND. ___ ......... _ 

on 1/15/90 at a depth of 21.8 feet below qround 
surface. These pumps are decontaminated at 
American Siqma and are sent prepackaqed. A copy 
of the pump certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testinq 

Well number 966 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously addinq a known 
quantity of water to the monitorinq well and 
measurinq the recovery of the water level over 
time. The chanqinq water levels were measured 
usinq a Druck 15 psiq pressure. transducer and an 
Omnidata Datapod II data recorder~. The hydraulic 
conductivity value of 4.94 x 10.5 em/second (shown 
as permeability on the hydraulic conductivity 
calculations printout attached) was calculated 
usinq the Bouwer and Rice method. A computer 
printout of the hydraulic conductivity 
calculations is included in this data packaqe. 
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ERe / EDGE 
Environmental 

ftE'LL No.966 and EnerlY 
~ Services CO • 

• PI1.c:. -12RII.I.INt;., Q.H£CKI.Ls..T £QR 
MONITORING IfEI.LS 

COUPLIANCE 
PRE -DRILLING TASKS 1M..IE INlllALS 

t. EXCA VA TlON PERMIT OBTAINED. 8l1Zlaz /fill? 

2- AU EQUIPMENT HAS BEEN Cl.EAN£D BEFORE DRlWNG. 8l17l87 ft/18 

JtJ. SCREEN AND CASINCS HA I.£' BEEN WASHED. STEAMED. NA 
RINSED IMTH DE-IONIZED OR DlSTlU£D WA TER. RINSED 
IMTH ISOPROP'tL Al.COHOI.. WRAPPED WTH PROTECTlI.£' 
COVERING AND STqR£D OFF" 7H£' GROUND. 

. 
.J6. PRE'-PAO<AG£IJ SCREENS. CASINGS AND C£NTRAl.lZERS 8/20/87 )fur;. 

IIERC USED. 

4. IIf:IRI( AREA FOR SAMPlE EXAUINA TlON COIIERED WTH 8/17/87 ~ 
ctEAN POI. 'lFTHn.EN£. 

5. ctEAN KN//,£S, Q.O/,£S, SAMPlE JARS AN/) LAI1£LS 8/17/87 ~-
ON-HAND. :; 

e 8. POI. YETH'i'I.ENE CO..ei' IN PLACE' 0.0 HOI.£. ' . .. 8/17/87 "I(tI!! 

ADDITIONAL NO TE.S,A:l9SOi'VA TlON$: . 

~ 

", 

r 
___ ~jJ! .I rl-R '$"'--

8l20l87 

e Michael L.\Ebers 
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ERe / EDGE 
Environmental 
and Enercy WELL No. 266 

~ Servioe.Co. 

e 
QE:.r;.O/Vr~MlN~ [lQN QI:I.C:C.l!l.lS.[ 

QRII.LING £OUlPMEN[ 

ISOPROPYl. D£1ONIZED 
E'QlJIPMENT SCRAP£: STEAM STEAM ALCOHOl WATER 

CI.£AN RINSE' RINSE' RINSE' 

RIG N,M N,M 
X X X 

AutJERS 
X X X X X 

BITS 
X X y y y 

RODS 
X X X X X 

SAMPLERS X X X X X 

.. 
PIPES 

X X X X X e 
NQfK 7DOI.S X X X X X 

AUGER PINS 
X X X x x 

« 

--/UIt;'D4~. c ae • ers 
8/17/87 e 

~ 

~«~ OF' __ 



• 
~ 

ERe / EDGE 
Environmental 

HE'LL No. 966 
and EnerlY 

~ Services CO. 

ORNL MONITORING WELL LOG PAGe _1_ OF:_1_ t 

LOCATION: WAG 5 DATE: START: SLlli8Z 

DRILLER: A.L. Clark III FINISH: 8/20/87 

N/A LOt:G£'D BY: Michael L. Ebers 
HELPER: 

HEALTH PH'ISIClST: Jerry Gray 
DRILL: Gus Pech 

TYPE DRILLING: Auger LUBRICANT TYPE: Molykote 1000 

No. SAMPLES TAKEN: One TYPE: Soil 

CONTAINMENT TYPE: Auger pan and plastic 

THICKNESS OF SOIL (REFUSAl. «PlH): 1.5 DRILLING FLUID SAMPJ.ES.. 

DEPTH DRlLJ.£D IN ROCK: 24.1 T'IP£: NlA DATE.: 

TOTAL DEPTH OF IIEl.L: 25.6 

}g~ SAMPLE PERCENT 
(NUMBER:! I~ RECOVE/ty »:) stJII.,/1J£DR() D£SCIiIP71ON 

FROM TO INTERVAL 'SPUT SPO()NS ',' 

0.0 0.2 100 Gravels 

e 0.2 1.5 0966S01 100 Shale, weathered, .light olive brown, silty, 

@ 1.0-1.1' bedding 45° to vertical, dry crumbly. no 

bulk density - crumbly sample 
-

@1.5 Split spoon refusal 

1.5 3.0 Shale, weathered, light olive brown, silty, dry 

crumbly 

3.0 4.5 Siltstone. weathered, moderate olive brown, 

blocky, dry 

4.5 8.5 Shale, light olive brown, weathered, soft, dry 

8.5 13.0 Siltstone, medium gray, calcareous, with 

vertical calcite filled fractures, interbedded 

wi th shale, dry 

13.0 17.0 Siltstone, medium gray. calcareous, with 50% 

shale, gray, dry 

17.0 125.6 Siltstone, medium gray, calcareous, fairly hard 
very moist, shale at 22 to 23.5', soft 

~5.6 Total Depth 
'--- '--

e 
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ERe / EDGE 
., EnvironmenW 

and Enere,y 
~ Services Co. 

WE'LL No. 966 

HELL INSTALLA 770N/COUPL£77ON FORM LOCATION WAG 5 

:wt8~2~~TES • 
O.R.N.L. MONITORING WELL PROGRAM 

LOGGEI) PROOFED 
BY: Michael L. Ebers BY: Bruce McMaster 

~~NG ~ A.Lo Clark Drilling Services 

DRlLJ.£R: A. L. Clark III H£J.PER.,_' _NA;..;...;......;.-__ _ 

£(JIJIPMENT • 6 1/4 INCH AIJGER 25.6 LF'. 

o INCH AIJG£R LF'. 

M-t1ERW..S USED 

EST. USED 
IIOL IIOL 

.l5...D FEET OF 2" IN. s.s. SCREEN 
12.1 FEET OF' 2" IN. s.s. CASING 

3 • 2 .Ji:....2 s-tCK.5' OF' SAND 

3.5......D..l.5....O POUNDS OF' BENTONITE P£l.J..£TS 
1 • 0 .J:..:....O s-tCK.5' OF CEMENT 

1l1A- POUNDS OF' POWDERED BENTONITE . 

.6....0.. (;AlLONS OF' 1M'fE1iI (C£M£NT1NG) 

REASON FOR DfFFER£NC£S B£TIII£EN £STIMATED 
IoQ,UM.f3' AND lJSED loQ.(AIE.S' 

~ni"AOP 

IfU c»IIJP II!ID • I..tIt:ItIIC $lIIl c»IIJP o IUJIIIIIfJIJ/If1D IfU c»IIJP 
OD7NlII 

.'''''II!ID u. -0 

MONf1'ORIN(; WEU PUMP BASE SET AT 21.8 FEET'. 

COI11W..IZERS AT 9 . 0 FEET. -
24.0 FEET. 

____ FEET. 

NOTE: 

~~202~039 
£LEV. GROUND 809 0 '0 
£LEV. TOP STAINLESS 
STEEl. CASING. 812 0 73 
DRILLING OA TES: 
STARTED: 8~17 ~87 
FINISHED: 8 24 87 

f/III!tIUT .trAL ..a...a..... 10 
[.6 ... 1---2..:.!L. IVT 

/J • 6 11 4NatIJIMII£7E1,. . 

IItJIfIEHlJt£ 

2 Nf'H I1IAII£7E1I STAI/U:S$ 

SJIIl CUIW: 3 • 03 n: MOW 

r(4 QIKIUIID.5IAFM2" 10 9. 1 n: _ow QIKIUIID ""'M2" 

• t:II1I'IIIM.IZE (7"tf'.) 

.smJI#'IC I'BUT .trAL 

2dL", 7 • 7 IVT 

.... "T:'~ 24.4 IVT 

2 Nf'H .... 

·:·et-: ~i STMtIlDS nm a..Jl.l.O. 
~ •. "- .. "" 

SlDTIflII st:IfIIIt 

9.1 1rJ 24. 1 !IfET 

AU. DEPTHS ARC MCASI.IR£D 
FROM GROIJND StJRFACE 
UNLESS O7H£RWISE NOTED: 

wmI_ our rill 2 _"w ___ 
1rJ .24.4 fIlET :::/;J( $1111 ., Rf'A*' 

IIDTIfJII '1/IfJIIIIItJU' 24. 1 1rJ 24.4 !IfET 

25.6 !IfET TYPE A WELL NOT TO SCAI.E 

PMI£ :10 OF 18 . 
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., ERe / EDGE 
WE'LL No._ 966 Environmental 

and Energy 
OA 1E:: 8[20[87 

~ Services Co . 

• 
M.QtI/TQ8/N~ ~'L M~ lE.R/~LS 

CcRTlRCA TlON 

ITE'M/AIA TE'RIAL DATF USED BA TCH NUUBER 

SAND 
8/20/87 02 

--
BENTONITE' 8/20/87 02 

STAINLESS STEEl. SCREEN . (PREPACKAGED ~ :f) 8/20/87 05 

STAINLESS STEEl. CASING (PREPACKAGED ~ ;t) 8/20/87 05 
STAINLESS STEEL CENTRAlIZERS (PREPACKAGED ~ :;) 8/20/87 05 

STAINLESS STEEl. CAPS (PREPACKAGED ~ ~) CND 8/20/R7 nl. 

MON/1OR/NG IIfl.L PUIIP ( PREPACKAGI£D ~ ~) 1/15/90 03 

.8/24/87 10 

e GROUT 

IIfl.L COI6lS 8/20/87 02 

SURFACI:." CASING ~ 8/87 02 

COMA/EN1S: 

e 
0/ISER1iF1f _~1EQt~L -8/24/87 

MicnaeI L. ers 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-HELL COUPLE71ON 
CHECKLIST 

WE'LL No. 966 

COMPLIANCE 
.fMJE INlT7ALS 

POST- #tf'LL COMPL£llON TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND AU 
OTHER £(,}IJIPMENT. 

2. AJ..LMUD FROM RIG AND £(,}IJIPMENr SCRAPINGS AND 
curoNGS DISPOSED OF IN ACCORDANCE IIIITH 1HC 
SPCCIF1CA l1ON- PROJ,fD£D. 

.I .. lIEU Dfl£L0P£lJ IN ACCORDANCE IIIITH TH£ SP£CIF1CA nON
PROJ,fD£D AND DETAILS OF THE 1JEl£l.000000r ACl1J,frY 
RCCOIfO£D. 

4. IJIIIUJN6 SITC PROP£RI. Y Cl.£ANED UP AFTER 
COMPt..£11ON OF lIEU. INSrALLA nON. 

8/20/87 I4/.(;; 

8/20/87 MtII 

1/12/90 bc"\.-.. 

8/20/87 I!J!!!.. 

• R£J..£ASE SP£CIF1C TECHNICAl. DlREcnONS FOR R£'GU.A TrlRY COIIPIJANCE MONITORINC W£U.S 
PHASE I. OAK RIDGE NA nONAI. LA/JORA TrlRy. OAK RItJ(JE" Ira K-4147. APRIL 1987. 

_1£'I_~1E~L 8/20/87 
Mlchae ers 

b. C}.cn~~sS~ 1/12/90 
D. Charles Lytle 

PACE JL OF.J.a... 
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• 
... ERe / EDGE 

Environmental 1tE'LJ. No. 966 
and EnerlY 

~ Services Co. lOCA TlON.:WAG5 

JlONII.ORlNG WElL 
DEVELOPlIENT FORJI 

DEVELOPMENT DETAilS 

1I£7H(X) OF 
Surging and pumping DEVELOPMf/t:t:. 

DEl£LOPMENT 1-2-90 "CAN Qdzt· 11M£: 

DEl£LOtPMENT 
1-12-90 &/t.OING/!.AlIi 

D£lS.OtPMENT 
D. Charles Lytle OBSER~ 8~ 

ON£' IIIE1.L l42.UMe lQ.2 GAl.LONS 

TOTAl. CWJ..ONS PtJIHIED: 349 ro1:4f. IIItl.l. l42.lM:5' PtJIIP£D: 33.6 

1NI7IAI. pH: 6 • 9 . RNAI. pH: 7 • 0 

1N11IAL CONDlJCmfTY (uS): 545 FTNAJ. CONOIJCl1J,fTY {uS}: 478 

D£SCRIPl1ON OF N1W.. 7IJRI1IDIrn ~ll21!g:i 

e D£SCRIPT/atl. OF FTNAJ. 7ZIRBDIrn Clear 

FNAJ. ~ TlIRBDrn 5.0 NTU's 

lIEU. """"'IQ) 8~ R.C. i~JJ~ams MMRS 
0IJQIIt 

None tE. .1E.R: 
.. 1DI • GROIJIII) SlJlllFACE o TANK 71ttJCI( 
IJISCHAIIIQ£1) o S7rIIII SE1IEItS o SnwAGF TANKS 
1Zl' o IJIfUMS o 01HEll 

N11AL JIIIIIE-D£lIEJ.t:JIIIIIDIT 
.. 1DI DEl'7H: 2.4' from ground surface 

O£'t£LOPM£NT GWSCRVA TlONS .... 

e 
casar .. SlN41U11f;1tMJ!' "D·®nO\lQ O~ 1-11-90 

D. Cbarles Lytl 

PA(jJ£ ..ll. OF -18 



ERe / EDGE lIEU NO. 966 

~, Environmental 
L~ 11ON: WAGS and Enercy 

1-2-90 
~ Services Co. DATe: 

e 
MONITORING WELL DEVELOPMENT PROGRESS 

OlE lIEU a,a,lIM£ - 10 • 4 CAi.J.ONS 

GAl.J.CNS D£SC1111!11ION ~ 
pH 

t:aWJUC- TOTAL IIIELL 
DATE 71M£ PUII1¥1J OF 1IJIIBDTY 

~:J 
flAU.CNS M:UM:r COUMENTS TIJRIIIJITY (N7V'S) fIUtIIED PUII1¥1J 

1-2-90 1700 15 Cloudy 

1-3-90 1500 60 Cloudv 6.9 545 75 

1-4-90 1600 61 Cloudy 6.0 513 136 13.1 

1-5-90 1130 26 Cloudy 6.6 498 162 15.6 

1-8-90 1100 35 Cloudy 6.8 393 197 

1-10-QO 1300 ~h rl n.'itv 17 ? f\ill ??~ 21 a 
1-11-90 1330 53 Cloudy 7.1 538 286 

1-11-90 1500 52 Cloudv 7.2 571 338 32.5 

1-12-90 0900 11 Clear 5.0 7.0 478 349 33.6 

e 

R£SIIl. TS AT END 
OF D£J,£I.OPII£NT Clear 5.0 7.0 478 349 33.6 

COMMENTS llat:f!!" 'toYnul (I nnt' ,..1 P.Rl" aft:f!!" 30 'toY,.11 voln",p!'! nirl not C:1IY"np on '_1?.,.QO 

water cleared; passed. and moved on. 

OBSERVER ~".,. AU 7E' b. CJ...r..n. •• r\ .... 'f ..I~.JJ 1-12-90 e 
D. --cnar~es Lvt~e P 

DA,y:- 14 'tt:' 18 
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ERe / EDGE 
Environmental 
and Energy 
Services CO • 

KLL No. 966 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
Fe F: CJ CD r:;"~ P: !-"1 :::~ L. tJ r..~; T ;, \/ E:~ F: :::~ T C) i\ i·,·! " .~. '! i\! CJ 1 •. / .. 1 (;.~ ~3l) 

THIS PROGRAM CALCULATES MEAN TRANSMIBS!VITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VDL.3, NO.1 OF WRR ENTITLED 
"r::ESP[I;-lbE OF P, F;: i'-J I TF: D I ?'lME-r::::F;' I,.-.JELL TO ?:lr-·.! I I\IST r.:~!\IT?:lNEnUS 
C:i-·!f.:;:F:GE CfF~ (/J~~I'TEr::~ II ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
!'A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
F'EJ\IEl"M:A,., I t\IG ~lJELLf:;!f) 

I-JELL 1',10. ~ 9,!:;.:':, DATE OF TEST: 2/1/90 

PROJECT NO.: E221-002 CL lENT: Nl"iES 

SITE LOCATION: WAG-5 

EDGE, INC. FIELD INVESTIGATOR: BRUCE ·MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 

'LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 21.95 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, "0" IF RISING) 
NUMB~R OF DEPTH-TINE DATA POINTS = 30 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1.6899 
1.6244 

PAGE ..!§. OF .l!L. 
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Environmental 
and Energy 
Services Co. 

WE'LL No. 966 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T I r"IE 
(i,;;;EC; 

10.00 
2() I: ()() 

::;::0.00 
.q.(l II (j~) 

5Ci" ~)() 
be) .. (}~) 

75.00 
9(i It (if) 

1 ()5 .. ()i) 

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 

DEF'TI'{ TU t'./{":.TEF;' 
(FEET) 

::: ~ E37(:i 
:2. ~77t') 
2 u 7'(H) 

2.640 
:? .. :j7() 

:~ Ii ~3:~~i) 

2 .. 4.3() 
2 .. 36C) 
'::.3()i) 

2.250 
2.170 
2.080 
1.900 
1.790 
1.710 
1.630 
1 .. 52() 
1.460 
1.370 
1.300 
1.250 
1.180 
1.160 
1.120 
1.120 
1.090 
1.060 
1.040 
1.040 
1.010 

1,,·IEi:':iD 
(FEET) 

j" 870 
1. " :"!'7() 

:I." '700 
1 , ,:::,40 
.:.. .. ::; '7~) 

:t II ~52() 

1.4:!-(; 
1. .0 ~::f:.'() 
1 t :;C)() 

1.250 
1. 170 
1.0BO 
.900 
.790 
.710 
" 63(> 
.520 
.460 
.370 
q 3C)c) 
.. 25() 
.180 
.160 
.120 
.120 
.090 
.060 
.040 
.040 
.010 

I 

*******1*********************************************************~ 

METHOD OF BOUWER AND RICE 
. 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

F'EPMEABILITY == 1. 62E-06 FT ISEC 4.94E-05 CI"I/SEC 

tRANSMISSIVITY = 2.43E-05 FT**2/SEC 

PAGE ~ OF' .1! 
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HYDRAUliC CONOUan'dTr CALCULA nONS 
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CHAIN OF CUSTODY RECORD 
. FOR 

SAMPLE 
NUMBER: 4$:':"1 MCIICONSULTINGENGINEERS. INC. 

....... NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 

(615)966-9788 . 
MARTIN MARIETTA ENERGY SYSTEMS 

OAK RIDGE NATIONAL LABORATORY 
O~G, SCI 

WELL NO.: 
{\D9~(., 

\ (SIGNATURE} 

LOCATION: _ 
~sAb 

/7i:> t 4 

. . '-.:..., 1,0 -n:.> \ - I 

RELINQUISHED BY ~ 
(\ ( SIGNATURE) 

TIME: WITH: 

\. 

RECIEVED BY : 
( SIGNATURE) 

v 

TYPE: 
.sOl '-

DATE: 
-sIll /87 

DATE: TIME: 

TIME: 
,·z:oo.t=':M.. 

WITH: 

REMARKS: ____________________________________________________________________ _ 
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ERe / EDGE 
~, Environmental 
.. and Enerc;y 
~ Services Co. 

MONITORING ItEZ.L PROGRAM 
HEZ.L DATA NARRA me 

lIEU No.--ill 

1.0 General Information 

1.1 Well Location 

1.2 

Monitoring well number 967 is located in WAG 5. 
It is 50 feet outside the east boundary of WAG 5. 
The location is shown on ORNL drawing number C3E 
20004 A080. Survey coordinates for this well are 
N18179.872, E 30447.163 (X-10 grid) or latitude 
35° 55' 00.64" and longitude 84· 18' 41.08". 
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." 

Drilling Information 

Well number 967' was drilled by A.L. Clark Drilling 
Services, Inc. A Driltech air rotary rig was used 
to drill this boring for monitor well installation 
under the operation of Steve.Clark with the 
assistance of Steve Kirk •. Drilling commenced on 

PAGE..-l OF~ 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

Mal/TORINO lIEU PROGRAM 
lIEU DA TA NARRA 11'£ 

lIEU No...!2§l 

8/20/87 and was finished on 8/21/87. Paraqraph 
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 drillinq activity follows:· 

8/20/87: The riq and tools were steam cleaned. 
The riq was mobilized to the staked 
location and set up. A 14" borinq was 
auqered from surface to 22.5'. Ten inch 
surface casinq was placed in the borinq 
and qrouted in place. 

8/21/87: The borinq was advanced from 22.5' to 
60.0' total depth with an 8 5/8" tricone 
roller bit. Four-inch stainless steel 
screen, casinq., sand pack and bentonite 
were installed in the borinq. 

This well was loqqed by ERC Environmental and . 
Enerqy Services Co. (ERC/EDGe) hydroqeoloqist John 
W. Anderson. All well construction materials and 
supplies were from Martin Marietta Enerqy Systems 
approved batches. The batch oriqin of individual 
it... is shown on the included Honitorinq Well 
Haterials certification form. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PAfi'£ ..L OF 1Q..-
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and EnerlY 
Services Co. 

2.0 Technical Information 

2.1 Decontamination Procedures 

MONI17JRJNG IfEZ.J.. PROGRAM 
lIEU DATA NARRAl1~ 

lIEU No.-.!J.fU. 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning and 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, pqs. 2-4). A checklist of the 
cleaned materials is included with this data 
package. 

2.2 Geology 

WAG 5 is .located in Melton valley, which is in the 
Valley and Ridge Physioqraphic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. Tbe Conasauga Group in the Oak 
Ridge area consists of six formations. Tbey are, 
in ascending order, the Pumpkin valley Shale, 
Rutledge Limestone, Roqersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but .the 
Maynardville Limestone underlie WAG 5. 

PA(;£' ...L OF l!L 
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IIONI1r.JRINt: IfEl.l PROGRAM 
IfEl.l DATA NARRA me 

IfEl.l No. 967 

structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. Tpe average strike and dip 
appear to be consistent with the regional strike 
of 56° northeast and dips of about 30° to the 
southeast. 

2.3 sample Collection 

One soil sample and one drill water sample was 
collected during drilling, placed in an I-CHEM 
specialty cleaned glass containers, sealed and 
submitted to sampie Receiving,.Analytical 
Chemistry Division, Bldg. 4500S, ORNL. Chain of 
custody forms for these samples are included with 
this data package. Soil sample 0967S01 was 
collected in the split spoon interval from 2.9 
feet to 3.1 feet on 8/20/87. Drill water sample 
0969W01 was collected from the water pump on the 
drill rig on 8/21/87. Analytical results for the 
two samples described above can be obtained from 
the Remedial Action Program data base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type B well. A fourteen-inch diameter 
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MONITORING IfEU PROGRAM 
IfEU DA TA NARRA mE' 

IfE1..L NO. 9 6 7 

boring was augered from ground surface to bedrock 
(22.5 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed 
and tremie grouted in place. The surface casing 
minimizes potential cross contamination between 
the regolith and bedrock water bearing zones. The 
air rotary method was then used to drill an eight
inch diameter boring to a total depth of 60.0 
feet. A four-inch diameter stainless steel silt 
trap was installed from 59.7 to 60.0 feet. Above 
the silt trap, a four-inch diameter stainless 
steel screen was installed from 29.7 feet to 59.7 
feet. A four-inch diameter stainless steel casing 

• was installed from the top of the screen at 29.7·. 
feet and extending 1.8 feet above ground surface. 
A sandpack was then poured into. the annular space 
from 28.0 to 60.0 feet, with a 2.0-foot bentonite 
seal poured into the annular space above the 
sandpack from 26.0 to 28.0 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. 

2.402 Well Development 

Well number 967 was developed to remove drill 
cuttings, silt, and other fines. The monitoring 
well was developed using a Geoquard pump with an 
air 

PAGE ....L OF .1!L 

t 



~ ~ 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MON/7rJR/NG ItEU PROGRAM 
IfEl.1 DA TA N~ 71'4: 

lIEU No.---::;...:...;.._ 

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 309 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 1 
NTU (nephelometric turbidity units). 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 12/21/89 at a depth of 57.5 feet below ground 

• 

surface. These pumps are decontaminated at I e 
American Sigma and are sent prepackaged. A copy 
of the pump certification is kept on file at ORNL. 

2.5 Hydraulic Conductiv.ity Testing 

Well number 967 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 psig pressure transducer and 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITrJRlNC IfElL PROGRAM 
lIEU DA TA NARRA 1111£ 

lIEU No.-.!1§1 

an Ommidata Datapod II data recorder. The hydraulic 
conductivity value of 5.94 x 10.5 em/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. 
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ERe / EDGE 
Environmental 
and Enercy 
Services Co. 

PRE -DRILLING CHECKLIST FOR 
MONITORING HELLS 

PRE -DRILLING TASKS 

1. EXCA VA nON PERMIT OBTAINED. 8/20/87 

2. ALL EQI.IIPMENT HAS BEEN ct.£ANED BEFORE DRII.LINt:. NA -
Ja. SCREEN AND CASINGS HA ~ IJ£EN WASHED, STEAMED. 

8/20/87 
RINSED IIfTH ()£'-IONIZED OR Dlsnl..J.ED WA'f£Tt RINSED 
IIfTH ISOPROPYL ALCOHOl....· WRAPPED IIfTH PROTECn~ 
COIlERING AND STORED OFF" THE GROUND. 

.lb. PfiE'-PACKA(;£1J SCREENS, CASINGS AND CENTRALIZERS 8/20/87 
WR£ USED. 

4. IMl'i'K AREA FOR SAMPlE £XAAlINA nON CO'P£R£l) IIfTH 8/20/87 
ct.£AN POI.. 'tE'TH'If.£N£'. 

5. ct.£AN KNlV£S. GlOV£S. SAMPLE JARS AND LAI1£LS 8/20/87 
ON-HAND. 

6. POI.. 'fE'TH'Yl.ENC COIel IN PLACE Olel HOt.£'. 8/20/87 

AOlHnONAL N01E.S'~VA nONS: 

OIISERfIER Slt:NA 1ZIRC,A)A ~ l' _ lci'. 

WE'LL No._9_67~_ 

e 

>:=-s e 

8/20/87 

e 
PAGE ......fL OF ..2!l.. 
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ERe I EDGE 
Environmental WELL No .. 967 and Enero 

~ Services Co . 

12,-~Qf/ TAM/NA TlQ/V '1:f.~'KI.LS.'[ 
1281LLING EOUIPMQlT 

1SOPROPn. DEIONIZED 
E'QUIPMENT SCRAPE' STEAM STEAM ALCOHOL WATER 

CI.£AN RINSE RINSE RINSE' 

RIG X X X N/-4 N/.o1 

Ai.IG£RS X X X X X . 
lIlTS X X X X X 

RODS X X X X X 

SAMPL£RS X ,~, X X X X 

e PIPES X X X X' X 

, " X X 
IfQtPK TOOtS X X X ,,, 

AIJC£R PINS X X X X X 

, G' 
e 8/20/87 

JOh~W. !nderson 
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Elite / EDGE 
Environmental 

I!tELL No. 967 
and Enerl,Y 

~ Services Co. 

ORNL MONlrORING WE"LL LOG· PAt:£' .l tl""--L I . e 
LOCA"ON.' WAG 5 DATE: START: 8l2Ol87 

DRlLJ.E'R: Steve Clark F1NISH: 8/21/87 

Joe Clark LO<:G£D BY: John W. Anderson 
HELPER: 

DRIU: Driltech HEAL TH PH'tSIClST: Paul Eldridge 

~EDRIu..tNG.' SElit spoon, auger & air rotary LUBRICANT T'YP£: Molykote 1000 

No. SAMPI..ES TAKEN: One TYPE: Soil 

CO¥TAINUEWT ~E.' Au~er Ean, Elastic and containment box 

THICKNESS OF SOiL (R£FlISAL DEPTH): 22.5' DRfWN(; FLUID SAl/PI.ES: . . 
DEPTH DRII.J.ED IN ROCK: 37.5' T'1P£.' water DATE: 8/21/87 

TOTAL DEPTH OF liEU: fill. Il , 0967tJn ] 

~~ SMIPI.E P£RC£NT 
(NIAIBER • RECOVDty SOII../fIEDROCK IJESCRIP"ON 

rFROM TO INTERVAL) ! (SPLIT SPOONS) 

0.0 2.6 90 Silty clay, orange. with chert fragments, damp 

fill 

2.6 ~.1 0967S01 Silty clay, tan, black stain on residual bedding e 
@2.9-3.1' some organic material (organic surface material) 

dry 

~3.1 ~hale. weathered, hard, tan with black ~tains. 
I·, 

dry, split spoon refusal 

3.1 ~2.5 ~hale. weathered, hard tan with black stains 

dry 

22.5 ~3.8 Shale, hard, tan, dry 

23.8 ~3.2 Rard* 

33.2 ~7.1 Soft 

37.1 ~5.0 ilIard 

~5.P ~7.0 180ft 

~7.0 . ~O.O ~edium Hard 

~O.O trotal Depth 

* No detailed lithologic description available 

for the interval from 23.8' to 60.0' due to 

the use of a containment box. ~ '-- '--

PAt;£' .J.Q. OF' l!L 
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ERe / EDGE 
~. Enmonmental 

and her.,. 
~ Semoe. Co • 

HeLL No. 967 

WELL INSTALLA TlON/COMPL£TlON FORM 
O.R.N.L. MONITOFllNG JtE'LL PROGRAM 

tOCA *W WAGS 

~~.~A7ES 
F 30447.163 

LOGt:£D PROOFED 
8Y':~ John W. Anderson 8Y': Michael L. Ebers EI.£V. ti1fOIJND. 85 z:-za 

EI.£V. TrJP STAINLESS 
STEEL CASING. 854.00 

~NC ~AWY': A.L; Clark Drilling Services 

DRILJ.£R: Steve Clark HE1.PER: Steve Kirk 

DRlUJNC MI£7NO/):. 1 4 /Nai A(JC£R 23. 8 LF: 
C INQ1 A(J(}£R LF: 
• 8S/8INQ7ROTARY-36.2 LF: 
C INCH ROTARY- LF: 

DRIWNG DA TE'S: 
ST~ 8/20/87 
JJVJ. 8/21787 

/Lr1QtIIIW CAP 

[ 1 P 75 IN. «A. JUlFAa;/ 

MIA 1ERIAJ.S IJSED 
aT. IJ!I/E1J 

PIKI'I'I:r:'IM CA.SI\IC ~ 
ABOI£ ~ .sulFAa' 70 

~:~ E~ 2:';:'.::' IID.DW~ 
IG. lf1- I"tJtINtJ$ fJF .:N7W1C ~ ($UIfIt'A« C4.SIWO' !IEAlJ 

23 • 8 n. fJF 1Jl....Z.5M SlUfllFA« C4.SIWO' 

.:l..2..9...Q .s4Q'S' fJF CIlItaNT (SUfII'At:E C4.SIWO') 

lJL.Q JIItIU/IIfJS fJF ~ ~ (JUFAt:E C4.SIW) 

54.0 tMUt:WI' fJF _. (SUfII'A« ~ 

..:u.....s n. fJF ..a...t:IIIt _ $TMIID$ S7D1 C4.SIWO' 

30.0 n. fJF ~ .. $TMIID$ S7D1 St:!If&N 

..1.....1J..z...o. .S4GIIS' fJF $MIlD 

~ ....2.Q... OJIItIU/IIfJS or ;"".".,.. ~ 
.Ji...6...lO.... 0.s4Q'S' or t:iMDtr ~ C&8tI\':) 

2Jla.D I'f1IIIII)$ or'~ ~ (1EL C4.SIW) 

6.D....O tMUtJN$ or -. (IBJ. C4.SIW) 

~ n. or ..l..O...M ".. 1IIOm:N' ~ 
....... ". ..,.IMMU .,..,.£I7IM_ MXIAMEI' 
All/) IJ!I/E1J .......,. 
Spillage & irrc;ular auser bOjing diameter 
... A« ce.- __ IIItJUD a IIfI 0 

$TA/IIIlDI$.S7II1 ~ 
' ..... ..,. am IIfIC 

." t:f1ta7It .... 

~ 
l.tx:IfII(; .S7II1 QMW 
~ II/I1IIIIIJIP -.u t:f1ta7It 
O7HIII &T........ JDIi IIfIC 

MlOM7rJM1tI E.t PIJIII' BASE !J£T AT 57.5 RET. 

CENTRMJZE1II$ AT 5.0 FEET. 
19.0 FEET. 

40.0 RET. 

59.0 Feet 
HOE: 
AU. IJD'THS ARE ~ 
FRtJM t;ROIJNI) SlJlllFAt:E 
UIC£SS 01HERWSE N07DJ: 

TYPE B WELL 

,.".~fJUT 
JDQ.Q.& ,.,. 

'.,.,.,orMJIII 
~o.o,.,. 

F~.s:,.0'O 70 

....iLJt. $T.4ItlE$S mn 
Jwg4 . :...l.....B.nz' MOW ~ 

SlUfllFAt:E 70..2.2...1 flEET IID.OW 
fJIItIJtIN/) .suIFAt:E 

I"" N/A.E4L ~ 70 
• _flEET 
IIlIdII\ ~ UM!l. .2.:2...5. 

r -I- " .:::..:.:::...J .. 1it:iII£' HfJtIE 

00 III -_ . .trM. -=-- 1P u:. n flEET 

r..- tlDI1ItMJlIII 

lXI- ~ "1:tF.cf';:., 

54 ......A..--M .. $T.4ItlE$S S7D1 

S§~1f'" =-.2.2....l 1P 

~ --'--.M. .. STAfICl:SS S7D1 
.~ --- ... .A:AI'.5.9...Z 1P 

flEET 

PAtE .lL " .2Jl... 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING nf"LL MA TERIALS 
CER77RCA TlON 

HE'LL No. 967 ---
DA TE: 8/21/87 

11E'AI/UA 1E'RIAL DA 1£ USED BA TCH NUMBER 

SANO 
8/21/87 02 

--
BENTONITE' 8)21/87 02 

STAINLESS STEEl. SCREEN (PREPAQ(AGED . ~) eNO 8/21/87 05 

STAINLESS STEEL CASlNt: (PREPACKAGED ~ ~) 8/21/87 05 
STAINLESS STEEL C£N1RAUZERS (PREPAQ(AGED ~ ~) 8/21/87 05 

STAINLESS STEEL CAPS (PREPAQ(AGED . ~) eND 8/21/87 04 

MONITlJRIN(; lIEU. PUMP (PREPAQ(AGED ~ :) 12/4/89 03 

G'ROUT 
8/24/87 10 

lIEU CO&elS 
-

stJRFACt.- CAS/Nt: 8/20/87 01 

COMMENTS: 

OBSERfIER .57QVA~A1F ~~ g G 8/24/87 
( • son 

PAt:E .Jl. or.f..L . 
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Elite / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST -KLL COMPLETlON
CHECKLIST 

HE'LL No. 967 ---

COMPLIANCE 
1l£IE 

POST-HIELL COUPLEnQN TASKS 

I. 

2. 

..1 

MUD SCRAPED FROM AU(;£RS, SMlPl.£RS, AND AU. 
OTHER EQUIPMENr. 

AU. MUD FROM RIG AND EQtJIPItIEN7 SCRAPINGS AND 
ctJ7TlNGS DISPOSED OF IN ACCORDANCE' filTH THE 
SPEClFlCA TlON- PROj,fDEO. 

lIEU D£1IE1.OPED IN ACCORDANCE' filTH 1HE SP£aFlCA TlON
PRoVID£D AND DETAILS OF THE 0£VEL0I4I£N7 ACTIVITY 
RECORDED. 

8/21/87 

8/21/87 

12/20/87 1:>( L 

4.. 0RItJ.JNG SITE PROP£RL Y Cl..£ANED UP AFTER 
COIIPI..E71ON OF lIEU INS7AJ.lA TlON. 

8/21/87 ~ 
_ RELEASE SPEClFlC"TECHNICAI. DIRECTIONS FOR REGU.A 1tM'Y CtJWII.IANCE' MONITORING IIELJ.S~, 

PHASE, OAK RllJ(;£' NATIONAL l.AIJORA1tM'Y. OAK RIDG£, w.o. K-4147, APRIl. 1987. 

OBSERte SIGNA ~A Yt~~L. c:::::::::::::: 8/21/87 

~ .Cbr;nSa'o,J , to g 12/20/87 
D. Charles Lytle 
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~ 
ERe / EDGE 
Environmental IfE'LL No. 967 and ineru 

~ Services Co. L OCA 110N: WAG5 . 

JlONl112RlNG WELlt e 
DEVELOPKENT FORM 

DEVE:LOPAIENT DETAILS 

M£1HOD OF 
Surging & Pumping DEl£lOPM£NTJ. 

D£liELOPMENT 
12-4-89 1J£CAN11~1E; 11M£: 

D£liELDPIIENT 
12-20-89 f!tDINC I1d ll;.. 

D£liELOPMENT 
D. Charles Lytle alSER~ 8~ 

()fi£ IIEI.L HZUA(£- 47.6 GAJ.J.ONS 

.",TAI.. GAJ.J.ONS PIIMP£D: 309 .",TAt IIf1I. HZlM3' PUIJPED: 6.5 

N7IAL pH: 6 • 5 FINAl.. pH: 6.5 

1NI7IAL CDNDIJC71WTY (lIS): J§J FINAl.. COIWJUCTMTY (11$): 363 

DCSC/ffIP 1IfJN OF N1IAJ.. 'IlIRIIIDIrn Cl~i.u: 

t:J£SCIfJP 710N OF FINAl.. TlJIItIJIDIrn Clear 

FINAl.. ~ TIIRIIIDIrn 1.0 NTU e 
IIEI.L M¥WO~ 8~ D. Charle§ LItle 

. 0DtJII 
None fZ:. .7ER: 

*7Dt I GItOIJND $UllFACE o TANIr 71ItJa( 
DISQIAIIQ£/) C S7DIIII ..5'E1EtS o S7DlPAE TANItS 
1tl- o IltIfUIIS CD7'NEIt 

N7IAL PII£-lJCtB.tJIIIIIlNT 
*7Dt 1JD'1H: 20.8' from ground surface 

DEV£1.OPM£NT GWsorVA TlONS 

casera SlliN41U1E/fW'-1:>. Qbn~~ ~ Cl 12-21-89 
D. Charles Lyt 

e 
PAtJ£ ..li OF ...m. 



• 
ERe / EDGE lIEU NO. 96 7 

~ Environmental LOCA 'RON: WAGS 
and EnerlY 

DATE:: 12/4/89 ~ Services Co. 

MONITORING WELL J)EVELOPAIENT PROGRESS 

ON£' lIEU IIQ:lJME _ 47. 6 GAl.LONS 

f1AI.I.ONS 1JCSCRIP71ON ~ 
pH 

ctJNDUC- TrJTAL ItI1L 
DATE 71ME I'tAiIJ1ItD 

OF' 1tIIIBDTY 'Z:J &AI.LONS IQ.lAIIO COMMENTS 
1tIIIBDTY (N7VSj I'tAiIJ1ItD I'tAiIJ1ItD 

2:t9~39 300 
crystal well 

2-20-89 2:00 9 clear 1.0 6.S 363 309 6.S developed 

.-. 

e - . I' <. ~". '> .-

RESULTS AT END crystaT 
OF lJE'tB.fJPll£NT ",'~aT 1.0 6.S 363 309 6.S 

COMMENTS 

e I OBSERfD sriN4~1Fp~~~a~ttS L 12-21-89 

Page. IS of 20 ... 
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ERe/ EDGE 
Environmental 
and. Energy 
Services Co. 

WELL No . ....J.!:1 

~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

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.1 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, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

WELL NO.: 0967 DATE OF TEST: 1/24/90 

PROJECT NO.: E221-002 CLIENT: MMES 

SITE LOCATION: WAG 5 

EDGE~ INC. FIELD INVESTIGATOR: Michael L. Ebers 

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 = 30.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 41.30 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 30.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .94 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX;- 1 (-l-IF FALLING~ "0" IF RISING) 
NUMBER OF DEPTH-TI"E DATA POINTS = 30 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. Tl"E 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET> 

.6216 

.6350 

PACE ...ll.. OF .l.Q... 
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ERe I EDGE 
Environmental 
and Energy 
Services Co . 

WELL No.--1§l 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEPTH TO WATER HEAD 
(SEC (FEET> (FEET) 

10.00 1.950 1.010 
20.00 1.890 .950 
30.00 1.830 .890 
40.00 1.790 .850 
50.00 1.730 .790 
60.00 1.690 .750 
75.00 1.640 .700 
90.00 1.590 .650 

105.00 1.560 .620 
120.00 1.510 .570 
150.00 1.450 .510 
180.00 1.400 .460 
240.00 1.320 .380 

• 300.00 1.290 .350 
360.00 1.250 .310 
420.00 1.200 .260 
480.00 1.200 .260 
540.00 1.190 .250 
600.00 1.140 .200 
720.00 1.110 .170 
840.00 1.100 .160 
960.00 1.130 .190 

1080.00 1.110 . .170 
. 1200.00 1.100 .160 

1320.00 1.060 .120 
1440.00 1.060 .120 
1560.00 1.080 .140 
1680.00 1.080 .140 
IBOO.OO 1.080 .140 
1920.00 1.060 .120 

:************************************************************************ 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.95E-06 FT/SEC = 5.94E-05 CM/SEC, 

TRANSMISSIVITY = 5.84£-05 FT**2/S£C 

PAGE' .J1 OF ...1Q. 
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fIIIEZJ. No._9_6_7_---1 

HYDRAUliC CONDUCn'dTY CAtCULA nONs 
e 

~ 0.3 111111111111111111111111111111111111,111111111111111111II1111I1111111111 Ie e 
:c 
z -w 
CJ • 
z 
e 
:z:: 
() 

o 2 3 4 

TIME IN MINUTES e 
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• MCI/CO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN'MARIETTA ENERGY SYSTEMS .u. NASHVillE KNOXVILLE HUNTSYILL~ LOUISVILLE 
m~]SOl (615)966-9788 . ' ' OAK RIDGE NATIONAL LABORATORY 

WELL NO.: 9 I LOCATION: TYPE:~D'\ , ~ 0("'.. & I A 
f\ 

(~.4 -54 , SAMPLER~(JL .Vt ~ DAT~/Cb TIME: rC[ 
""~";-' .,' ~7 ~/.4 

I I/.NATURE} ; .::' 

RELlNQ"'urSHED BY: 
DATE: TIME: WITH: ' 

REC/EVED BY : 'DATE : TIME: WITH: -.. (SIGNATURE) ( SIGNATURE) 
I .. 

~ KW. !~S7 q~?O MG4 ( I\·.t ~.~ 111u /81 tt~,o A.t c:.::r:. ~ it 

'J N.:.lJ)~~- J""lS{~ 'Z':~pN ""c...::C ~eA~ U·1-S -'g 1 z..: 'fa &etV L-
\ v , " . 

, , 

.. ., 
I' '" 

:, 
• 'II 

: 

REMARKS: " 
" 

" . . 
,i, 

." 

~ A _ ' ,f , ,"'; ;' 

.. ... , ' ,. 
I 

:., : • ~, ,; If ;: : ::' . 



CHAIN OF CUSTODY RECORD SAMPLE @ . NUMBER: 
T MCIIC'ONSULTING ENGINEERS, INC. 

FOR 

f.U) NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
L~(p7wo[ (615)966-9788 · . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE:Uj ~ 
~ 

Q9(P 7 ,,, {)~,\ ~ec.~ a.;ev-
SAMPLER)6 ~~ tJv-, \ \(~ Cud-~If DAT~J~ t leo / TIME: II". Jo 

\ \ SIGNATURE} 
'-J 

RELINQUISHED BY: 
DATE: TIME: WITH: . 

RECIEVED BY : 
DATE : TIME: WITH: 

n ( SIGNATUR~ ) ( SIGNATURE) 

~~[)(~~ 1J~1s-; 9·,20 wtcr ( ~ ~v\~~~~ ulzs-/B7 q~Jo Me.:r:. 

(\ .;~L~~ 1L\~~"l 2.:~Pl4. t-Ac.:c l/fI4I.at,' ~ u .. z..s.t"1 "2,.,: If u ot2-NL-
h..,~ ,- v 

. 

REMARKS: 
. 

..... . . .. -; ... -~ .. . . 
. . 

"'"'' . ,_ ............... 

- .. 

.. ;!);:.: , 
;:,ti::~\:.~ :>'.':; ... ,;.~.< .. 
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ERe / EDGE 
Environmental 
and Enerey 
Services Co . 

1.0 General Information 

1.1 Well Location 

MONITORING ItEU PROGRAM 
IfEZJ. DA TA NN!fI.g :.4 me 

lIEU No..~ 

Monitoring well number 968 is located in WAG 5. 
It is on the new road along the eastern perimeter 
of WAG 5. The location is shown on ORNL drawing 
number C3E 20004 A080. Survey coordinates for 
this well areN 17803.811, E 30573.520 (X~10 grid) 
or latitude 35- 54' 58.24" and longitude 84- 18' 
37.26". 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 968 was drilled by A.L. Clark Drilling 
Services, Inc. A Schramm Rotadrill rig was used 
to drill this boring for monitor well installation 
under the operation of Richard Pickel. Drilling· 
commen~ed on 8/18/87 and was finished on 8/24/87. 
Paragraph 2.4.1 includes a detailed discussion of 

PAG£ -L OF ...l.2... 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING IfEZ.L PROCRAM 
IfEZ.L DA TA NARRA"~ 

IfEZ.L No.~ 

the well installation, and a well schematic is 
included on the well installation/completion form. 
A synopsis of the drilling activity follows:* 

8/18/87: The rig was moved to the well site and 
setup. Split spoons were taken to a 
depth of 0.8'. 

8/19/87: The drill hole was drilled to 15.7' with 
6" augers and bailing began. 

8/20/87: Bailing continued until a decision by 
MMES to drill an additional five feet. 

8/21/87: The boring was drilled to a total depth 
of 20.4' and bailed. 

8/24/87: Additional bailing to remove drill 
cuttings and 2" stainless steel screen, 
casing, sand and bentonite were 
installed. 

This well was logged by Engineerinq, Desiqn and 
Geosciences Group, Inc. (EDGe) hydrogeologist Bryn 
D. Howze. All well construction materials and 
supplies were from Martin Marietta Enerqy Systems 
approved batches. The batch oriqin of individual 
items is sbown on the .included Monitoring Well 
Materials Certification form. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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2.0 Technical Information 

2.1 Decontamination Procedures 

MONITORINC lIEU PROCRAM 
lIEU DA 7A NARRA 111£ 

Iffl.L. No. 968 

The drillinq riq, down hole tools, surface casinq, 
stainless steel screen, stainless steel casinq, 
centralizers, and stainless steel silt trap 
underwent the cleaninq and decontamination 
procedures outlined in the drillinq specifications 
(Release Specific Technical Directions For 
Requlatory Compliance Monitorinq Wells Phase 1, 
Oak Ridqe National Laboratory, Oak Ridqe, W.O., K-
4147, April 1987, pqs. 2-4). A checklist of the 
cleaned materials is included with this data 
packaqe. 

2.2 Geoloqy 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridqe Physioqraphic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
conasauqa Group. The Conasauqa Group in the Oak 
Ridqe area consists of six formations. They are, 
in ascendinq order, the Pumpkin Valley Shale, 
Rutledqe Limestone, Roqersville Shale, Maryville 
Limestone~ Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 

PAGE' -2. OF ..ll.. 
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IfEZ.L No.,~9~68_ 

structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56° northeast and dips of about 30· to the 
southeast. 

2.3 Sample Collection 

Two 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 
0968S01 was collected in the auger interval from' 
1.0 feet to 1.2 feet on 8/18/87, and rock sample 
0968R01 was collected in the augered interval at 
14.5' on 8/19/87. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter stainless 
steel silt trap was installed from 20.2 to 20.4 feet. 
Above the silt trap a two-inch'diameter stainless steel 
screen was installed from 10.2 to 20.2 feet. A two-
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JIEl.I. No. 968 

inch diameter stainless steel casing was installed 
above the screen from 10.2 feet to 2.30 feet above 
ground surface. A sandpack was then poured into the 
annular space from 8.4 to 20.4 feet, with a 2.3-foot 
bentonite pellet seal poured into the annular space 
above the sandpack from 6.1 to 8.4 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 968 was developed to remove drill cuttings, 
silt, and other fines. The monitoring well was 
developed using a Geoquard pump with an air compressor. 
All pumps and/or bailers were cleaned prior to use 
according to specified cleaning procedures (see 
Paragraph 2.1). The well was developed until a 
measured total of 195 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 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 Geoquard Model No. 5614 
dedicated monitoring well pump was installed on 1/22/90 
at a depth of 16.5 feet below ground surface. These 
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pumps are decontaminated at American Sigma and are sent 
prepackaged. A copy of the pump certification is kept 
on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 968 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 psig pressure transducer and 
an omnidata Datapod II data recorder. The hydraulic 
conductivity value of 2.58 x 10-5 em/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. 
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• PR~ -12.8ll.l.lfJri. C,HE:.Cl!I.LST FQR 
MONITORING Hf"LLS 

COMPLIANCE' 
PRE -DRILLING TASKS JMIE "/NlllALS 

1. EXCA VA nON PERMIT OBTAINED. 8/18/87 llJl 
2- ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRlWNG. 8/18/87 /l/" 

30. SCRE'EN AND CASINGS HA 1£ BEEN WASHED. STEAMED, NA 
RINSED ftfTH DE-IONIZED OR DlSl1LJ.£D WA TER, RINSED 
tilTH ISOPROP't1.. ALCOHot. MAPPED ftfTH PROTE'Cnl£ 
COI£RING AND STrJR£1) OFF THE GROUND. 

.l'6. PR£'-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 8/24/87 !ill. 
WERe USED. 

4. NQIPI( AREA F7JrR SAMPLE £XAMINA nON COI£R£D tilTH 8£18/87 8.11 
CLEAN POl. 'f'ETHnLN£. 

5. " CLEAN KNlI£5, Q.OI£5, SAMPLE JARS AND LAB£LS 8l18L87 ..i1I_"_ 
ON-HAND. --- -\ 

e 8- POl. YE7Hn.EN£' COa£.lli' IN PLACE Oa£.lli' HOi.£. " 8/18/87 IJII 

AJJDInONAI. N01E.S'~VA 11ONS: 

e 
OIISERI£R SlGNA1VR£'/DATE'~ ~ 8/18/87 

" Bryn • Howze 

~--

PAGE ..:L OF' ....lJi. 
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e 
12E:t;.QN TAM/N~ 77QN ~1:f.c:.r;l{l.{s.r 

I2RILLING EQUIPMENT 

ISOPROP'I1. D£10N/ZEO 
STEAM STEAM ALCOHOL WATER £Q(jIPMENT SCRAPE' 
CI.£AN RINSE RINSE' RINSE 

RIG x x X 
N/-4 N/-4 

MJG£RS X X X X X 

BITS -
X X X X X 

RODS 
X X' x x X 

SAMPI.ERS 
X X X X X 

PIPES X X X X X e 
""*" 7rJOi.S X X x x x 

AIJt:£R PINS 
X X ·X x x 

. 0I1SDM:R SA'iN4~1F ~ c:: ~ 
BrY;-:- Howze 

8118/87 e 
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• ORNL MONITORING ~LL LOG PAG£ ...L or--1-. j 

LOCAl1ON: WAG 5 DATE: START: 8/18/87 

Richard Pickel FINISH: 8/24/87 
DR/LJ.ER: 

N/A 
LOGG£/) BY: Bryn D. Howze 

HELPER: 

Schramm Rotadrill 
HEAL TH PH'fSIQST: Paul Eldridge 

DRILL: 

T'lPE DRlWNG: Auser LUBRICANT TYPE': Mol!kote 1000 

No. SAMPLE'S TAKEN: Two rrP£.. One soil and one rock 

CONTAINMENT 7'1PE: Au&e-I: pall aDd p] asU c: 

THICKNESS OF' SOIL (REFlISAL DEPTH):. 8.0' DRJWN(; FLUID SMIPI.£S: 

DEPTH DR/1.L£1) IN ROCK: 12.4' rtp£: N/A DATE: 

TOTAL DEPTH OF tIEU: 
20.4' 

~~ SAMPlE P£RCDIT 
(NUIIBER ,. RE'COtetr SOIl./IIE1JROCK 11£SCRIP11ON 

!FROM TO INTERVAL) (SPUT SPO()NS) 

0.0 0.8 100 Clay, slightly silty, reddish-brown, with rock 

e 
fragments, (chert fill for roadbed), firm 

0.8 1.4 0968S01 Silt, slightly clayey, light brown. mottled, 

@ 1.0-1.2' black, yellow with roots, rock fragments (shale 

and chert), very stiff 

1.4 7.0 Limestone, shaley, highly weathered, light brown. 

with silt, some light gray chert fragments 

7.0 20.4 0968ROI Limestone, light bluish-gray. fine grained, 

@ 14.5' calcite filled veinlets, hard drilling at 8.0', 

moist at 9.5', wet at 14.0', soft at 16.5' -

17.3'. hard at 17.3' 
! 

'---- ~O~ Total Depth 

e 
PAG£ --1. OF' .ll... 
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WELL No. 968 

WELL INSTALLA TlON/cOMPLETlON FORM , 
Lt:JCATTON WAG 5 
ORNL GRID eot:JRI)INATES 
N 17803.811 O.R.N.L. MONITORING _H'£LL PROGRAM 

LOGGED PROOFED 
BY: Bryn D. Hpwze BY: Michael L. Ebers 

~/LU~ ~ANY.' A.L. Clark Drilling Services 

mw~: Richard Pickel ~~._N~/_A ________ _ 

eQUIPMENT .. 6 INCH AI.J(;£R 20.4 LF. 

[J INCH AI.J(;£R LF. 

M4TERIALS lJS£D 

EST. lJS£D 
~~ 

10.0 FEET OF 2 IN. s.s. SCREEN 

12. 5 FEET OF 2 IN. s.s. CASING 

la.A....l....O S4CK.S' OF SAND 
40 • 0 40.0 POUNDS OF B£'N1ONITE P£l.J.E1S 

...L.O ...l...D .StCKs ()r CEMENT 

.liA.. POUNDS OF POWD£R£D B£NTONITE 
6 .0 CAl.J..ONS OF 11141ER (C£II£NT1NG) 

RE'ASON FOR DIFFERENCES BE7W£EN £S11M4TED 
H'XUME.5' AND IIS£D IIOi.UIIE3' 

IIU t»1P' IIImI • Lt'JtIIIIIfI.sa. a:MJr 
C flUJllllItJtIIIB II.U (»IP' 
CD'" . 

aT IJM1II' I/SBI _. ND C 

MONfTORIN(; WD.L PUIJIP BAS£ SET AT ~ lEEr. 

C£N7RALIZERS AT 10.0 FEET. . 
20.0 FEET. 

_____ FEET. 

NOTE: 

£ 30573.520 
£'LEV. GROUND B09 256 
£'LEV. TOP STAINLESS 
STEEl. CASING. 811 • 556 
DRILLING DATE'S: 
STARTED:' 8f18~87 
FINISHED: 8 24 87 

fil/lCllJT .IIrAt ~ ID 
rA ... 1---~ I'm' 

I'J • . 6 :114 M:H /1fMtIIE7Bt 

MIeItJI.E 

2 M:H IJIAItIIl7EIt STAIIII£SS 

.nm. ~ 2.3 n: MOte 

",.q ... ~A« ID 10.2n: 
__ iIIIWXIIIP ..... A«' 

l • aJI'IItA/.RBf tm'J 

.,."." I'IlJ.£T .IIrAt 

II ~ ID 8.4 m:r 

':.. 'r.-4 ~ 20.4· m:r 

2 M:H /IIIIfIIDEIt 

':.1=1'--, 'j STAI1IlDS $JIll JLJlll) 

SDTIIIII SJt:IIIDI 

!!!.:.!. ID ~ 
AU. D£P1HS ARC MEASUR£1) 
FROM GROIIND StlRFACE 
IJNt£SS 07H£RWl$£ NOTED: 

wu__ nlfl 2 --~ 
1D20.4 m:r::\id:' dI1.T .... ~. 

_11fIII ". ..wu ' ,',,' .. '.. 20.2 ID 20.4 m:r 
• 

~ TYPE A WELL NOT 10 SCAJ.E 

PM1C 10 19 . _OF'_. 
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• 
M.QNI[QRIN~ He!.L M~ TE8./~LS 

CERl7ACA TION 

ITE'M,/MA TE'RIAL I2d l£. v.q:n Ild Tr:H ti.l,/lIliO! 

SAND 
8/24/87 02 

-
BENTONITE 8/24/87 02 

STAINI.ESS STEEl. SCREEN . (PREPACKAG£D • )£3') 
ONe 8/24/87 05 

STAINI.ESS STEEl. CASING (PREPACKAG£D ~ ~) 8/24/87 05 
. STAINI.ESS STEEl. CENTRALIZERS (PREPACKAG£D ~ :f) 8/24/87 03 

STAlNI.ESS STEEl. CAPS (PREPACKAG£D . ~) OND 8/24/87 03 

MONITORING HELL PUMP (PREPACKAG£D ~ :f) 1/22/90 03 

e GROf./T 8/24/87 . 10 
.. 

HELL COlDi'S 

SURF'ACI:.- CASING 8/18/87 01 

COMMENTS: 

-

e 
OBSERtIER SlGWA1ZIRlr,A1A1C !r.; ~ 8/24/87 

. Bryn • Howze. . 
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POST-WELL COMPLETION 
CHECKLIST 

~LL No.~ 

COMPLIANCE 

POST-nELL COMPL£7l0N TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPI.E1fS, AND AIJ. 
OTHER E(JIJIPMENT. 

2. AIJ. MUD FRoM RIG AND EQtIIPMEJlT SCRAPINGS AND 
ClJTTlNGS DlSPOS£D OF' IN ACCORDANCE Jtf1H THE 
SPEQF1CA "ON- PRO",DED. 

.1 . If£I.J. 1J£I.£L(l&I£/) IN ACCORDANCE JtfTH THE SP£'QF1CA "ON
PRO",D£D AND DETAILS OF THE IJ£I.£L(}PMENT AC"",TY 
RECORDED. 

4.. DRlUJNG SITE PROPERL Y Cl.EANED I./P AFTER 
COMPI.£11ON OF lIEU INSTAIJ.A"ON. 

.I2AIE INlnALS 

8/24/87 M. 
8/24/87 811 

1/19/90 A.J 

8/24/87 BJI 

_ REJ.£ASE SPCQF1C TEQlNICAI. DIRECTIONS FOR R£GUI.A TORY COMPUANCE MONITORING IlEUS 
PHASE I. OAK RfI)G£' NATIONAl L.AB'QPATORY, OAK IIIDG£; w.a K-4147, APRIl. 1!J67. 

OIIS£RWR SlGNATlJII£,/IJATE ~ ~ 8/24/87 
Bryn • owz 

bt ~~1~ 1/19/90 
D. Char es Lytle 
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ERe / EDGE 
Environmental WELL No_ 968 
and here 

~ Services Co. LOCA llON.'WAG 5 • NO/fITORlNG WELL 
DEVELOPlIENT FORM 

OEII£LOPM£NT OETAILS 

MeTHOD OF 
DFJElOPllQ/."C. Surgins and 2umEins 

D£1o!Z.OPMENT 
fl£CANQdlEi 12-21-89 11M£: 

D£lo!Z.OPMENT 
fl:!.DINC I2.A lE:- 1-19-90 

D£1o!Z.OFWENT 
0IISERJ6) BY: D. Charles LItle 

ONE' IIEZJ.. 1JIaUM£· 1·3 GAJJ..ONS 

TOTAL QAJ.J.ONS 1'tJMII£D: 195 1l'TM. IIIfU IJIaIMES PIJIIP£I): 26. 7 

1N17W.. pH: 7.7 FINAL pH: ·7.0 

1N11IAL CONDtICl1WTY (uS): 683 FINAL ctJNI)(JCl1W7Y (u$): 625 

tJ£'SCItfP7ION OF NTIAL TlJRlJlDfTY: l:Sudd;v: 

e D£SCIF7ION OF FINAL nJIIIIIIDITY: Clear 

FINAL AEA.SUIElI 7IJRBIDITY: 2.0 

IIEZJ.. .M¥WOJ6) IIY: R. C. Williams MMES 

tJDtJ1I None {E..~ 
.. 1Dt • fJIIlOIJND SU/fFACE C TAN/( 71ftJCI( 

IJISCHAIIG£D C S10ItII S! JEII'S' C S7DfAtlIF TANKS 
7D: o /JIIIIIIS C 01HEJlt 

N1W. IIfII£ -D£lB.t:JllltllENT 
.. 1EJIt 1JD#7H: 2.~' frgm surface 

DEVELOPMENT as'SOi'VA llONS 

e 
~_ .sIIWA~JE"])' C%oSaQs-£. ~ 1/19/90 

D. Charles Lytle 

PM£' .J2 OF ..J:!. 



ERe / EDGE /lIEU NO. 968 

~ 
EnVironmental .tOCA 1ION: WAG 5 
and Enercy 

DAle: 12-21-89 
~ Services Co. 

e 
MONITORING WELL DEVELOPMENT PROGRESS 

ON£' /lIEU 1IQ.l/Mf" _ 7. 3 CAJ.J.ONS 

fJMl.tJNS tJ£St:RIP7ItJN AEA.5fAIfS? 
pH 

ctJNDIJC- 1t)TM. IIIElJ. 
DATE' "AlE I'IJII1IEI) 

OF TUIIaJITY .:; fJMl.tJNS talM'S COAIAIENTS 
1UIIIIIIJI1Y (N7VSj I'IJII1IEI) I'IJII1IEI) 

12-21-89 1500 3 Muddy 7.7 683 3 

12-27-89 1500 14 Muddy 7.0 678 17 2.3 

1-2-90 1400 35 Muddy 7.0 52 7.1 

1-2-90 1500 10 Muddy 7.2 708 62 8.4 

1-2-90 1600 14 Cloudy 7.2 726 76 10.4 

11-3-90 1200 4 Cloudy 80 11.0 

1-8-90 0900 12 Cloudy .. ; 7.1 538 92 12.6 

1-12-90 1400 25 Cloudy 7.0 592 117 16.0 

1-15-90 1030 11 Clear 
Pump 7.5 912 128 17.5 . rump 
Stuck Stuck 

1-18-90 0900 35 Clear 5.0 7.2 592 163 22.3 e 
1-19-90 1400 32 Clear 2.0 7.0 625 195 26.7 

.. 

R£SU.TS AT DID 
OF' D£VD.DlfllENT Clear 2.0 7.0 625 195 26.7 

CfJIIIItENTS Pump was unstuck on 1-17-90; water cleared; passed and moved .on • 

... 

OBSERVER .srIWA nAflf"AM 1!l::>. C)y. .... "".n ~ l't'O ~ 1/19/90 e 
i<Xlar1es Lvt18 

t:iW"Y:' 1'4 I¥" 19 
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Environmental 
and Energy 
Services Co. 

WE'LL No._9....;6 ..... 8_-t 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

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, BREDE HOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"nESF'D:'~[-:lE: OF (i r- I !\i I TE D I PI l"1E T Ei::;: ~'JELL TD {iN 1 NST t::li"'rr ANEOUE; 
i:H{:,F'~J3E OF WATER II ) 

(2 METHOD OF BOUWER AND RICE, 1976 (AR-ICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 

vJEL.'- NO.: 968 

"A SL.UG TEST FOR DETEHt·lINING t,IYDr.:;;r::iULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETF\ATING' "'JELLS") 

DATE O~ TEST: 2/2/90 

PRO~ECT NO.: E221-002 CL I an :: t'II'1ES 

SITE LOCATION: WAG 5 

e I EDGE ~ I 1\le. FIELD I NVEST I GATOR: BRUCE I"ICI"IA,S,TER 

e 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 14.35 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 (Ill" IF FALLING, "0" 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) 

3.272C) 
3.2878 

PAGE .ll.. OF ..l2.... 
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WELL No . ....!liJ..fJ.. 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T T l'iE 
( ':~EC:: 

1 Ci n ()() 

:?t) u (i(i 

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) 

iJ. n ::';7'() 
l~~" .q: c.? t) 

4 I, i.J.~:~(j 

:'~'. 3'?c) 
·4·~. 3~5() 

4. :'-;'0 
4.210 
-<1. llO 
4.070 
4 I< (j~2() 

:::::" f-3 riC; 
3.810 
:::;:. l::, 1. () 
~::.. 420 
:3t.25<) 
3. 140 
3.010 
2.900 
2.810 
2. 63() 
2.460 

... ..2.8 .. 3.5() . 
2.200 
2. 130 
2.050 
1.930 
1.860 
1.810 
1.760 
1.700 
1.640 
1.590 

~"lc:r'jI) 

;: FF;-~ET ) 

" t::;~"'?t) '-' .. ~-' . 

:::::. 'j:l 0 
:: .. .i:~l+() 

~!." :~;9(j 

~:::. 370 
~; n :2 Cjt) 

~~:; " :";? 3 () 
:~: .. 1 :;() 
:3" (lC;lC', 

::-:." i)l:~() 

::~ • c:) 1 (; 
2 A f3~:::() 

::. 6~':::0 
2.1+40 
::~. :2 :':1 c) 
2 .. lcJ(i 
:'2 .. c)::::'C) 
1.92(i 
1.8:::::0 
l . 65(; 
1.480 
1.370 
1.220 
1.150 
1.070 

.950 

.880 

.830 

.780 
p 72() 
.660 
.61.0 

************************************************************* 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 8.48E-07 FT/SEC = 2.58E-05 CM/SEC 

TRANSMISSIVITY = 8.48E-06 FT**2/SEC 
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IfEU No • ..!l.2! 

HYDRAUliC CONDUC·nvzlY W1LCULA nONS 

2 :s .. 
TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 48 MCI/CONSULTING ENGINEERS, INC. 
FOR NUMBER: 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co . 

1.0 General Information 

1.1 Well Location 

MONITORINC IfELL PROGRAM 
·1fELL DA TA N~"'IE' 

IfELL NA--=~_ 

Monitoring well number 969 is located in WAG 5. 
It is 50 feet east of the east boundary of WAG 5. 
The location is shown on ORNL drawing number C3E 
20004 A080. Survey coordinates for this well are 
N 17,371.217, E 30,610.400 (X-10 grid) or latitude 
35· 54' 54.89" and longitude 84· 18' 33.96". 
Coordinate data were provided by Martin Marietta 
Enerqy 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 969 was drilled by A.L. Clark Drilling 
Services, Inc. A Gus Pech auger rig was used to 
drill this boring for monitor well installation 
under the operation of A.L. Clark III. Drilling 
commenced on 8/20/87 and was finished on 8/27/87 • . . 
Paragraph 2.4.1 includes a detailed discussion of 
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the well installation, and a well schematic is 
included on the well installation/completion form. 
A synopsis of the drilling activity follows:* 

8/20/87: The drilling rig was steam cleaned and 
mobilized to the staked location and 
setup. The boring was augered from 0.0' 

to 8.0' with a 6" auger. 
8/21/87: The boring was augered from 8.0' to 

14.0'. 

8/24/87: The boring was augered from 14.0' to 
15.8' total depth. 

8/25/87: The boring was reamed from 8.0' to 15.8' 

with a 6 1/4" tricone roller bit without 
compressed air or water. 

8/26/87: The boring was bailed periodically 
during the day. 

8/27/87: The boring was bailed ~nd stainless 
steel screen, casing, sandpack and' 
bentonite seal were installed. 

8/28/87: The annular space was grouted. 

This well was lOCJged by ERC Environmental and 
Enerqy Services Co. (ERC/EDGe) hydrogeolOCJist 
Michael L. Ebers. All well construction materials 
and supplies were from Martin Marietta Enerqy 
Systems approved batches. The batch origin of 
individual items is shown on the included 
Monitoring Well Materials Certification form. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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Environmental 
and Enerey 
Services Co. 

2.0 Technical Information 

2.1 Decontamination Procedures 

JlONITORJN(; IIEZ.J. PROGRAJI 
IIEI.J. DA TA NARJIi't"~ 

HELL. NA-.;;9 .......... 69_ 

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

2.2 Geology 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by sbale, siltstone 
and limestone of the Middle tQ Upper Cambrian 
Conasauga Group. . The Conasauga Group in the Oak 
Ridge area consists of six formations. They are, 
in ascending o~der, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Sbale, Maryville 
Limestone, Nolichucky Sbale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
Structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault wbich crops out 
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MONITORING ItEl.L PROGRAM 
ItEl.L DA TA NNiRA TTVE' 

ffEU No. 969 

approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56° northeast and dips of about 30· to the 
southeast. 

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. ' This' 
soil sample, 0969S01, was collected in the, split 
spoon interval from 3.6 feet to 3.8 feet on 
8/20/87. 

A bulk density soil sample was collected from the 
split spoon sample interval from 3.3 feet to 3.6 
feet. The sample was measured and weighed, and a 
bulk density of 1.81 grams/em3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A'two-inch diameter 
stainless steel silt trap was installed from 15.3 
to 15.6 feet. Above the silt trap a two-inch 
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ItEl.L Ha.-lli 

diameter stainless steel screen was installed from 
5.3 to 15.3 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
5.3 feet to 1.61 feet above ground surface. A 
sandpack was then poured into the annular space 
from 4.0 to 15.6 feet, with a 2.0-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 2.0 to 4.0 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. 

2.4.2 Well Development 

Well number 969 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 189 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 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 Monitoring Well 
Pump 

After the well was developed, a Geoquard Model No. 
5614 dedicated monitoring well pump was installed 
on 1/24/90 at a depth of 13.0 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 ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 969 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 psig pressure transducer and an 
omnidata Datapod II data recorder. The hydraulic 
conductivity value of 2.33 x 10·' em/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. 
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ERe I EDGE 
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~LL No.969 and EnerlY 
~ Services Co. 

• P8.~ -f2&II.I.LN~ '-HE:.C.Kl.l$..T FQI1 
AlONITORING WELLS 

COMPLIANCE 
PRE -DRILLING TASKS Jl4lE INITlALS 

1. EXCAVATION PERMIT oeTAlNE'D. 8/20/87 NIB 
2- AU EWIPAlE'NT HAS 8£EN ClIANED BUORE DRlWNG. 8/20/87 ~ 

.JtJ. SCREEN AND CASINGS HA 1.£ BEEN WASHED. STEAAlED. NA 
RINSED IIfTH «-IONIZED OR DlSTllJ.ED WA TER. RINSED 
IIfTH ISOPROPYL ALCOHOt. KlRAPPED IIfTH PROTECTlI.£ 
COI.£RIN(; AND STORED OFF' THE G'ROIJND. 

..lb. PRe-PACKAGED SCREENS, CASINGS AND C£NTRAUZERS 8/27/87 JI,I,Ut 
JtCR£' . USED. 

4. IH:WK AREA FOR SAAlPI.£ £'XAAlINA 710N COI£RED ItIITH 8/20/87 ~ 
ClIAN POL)£1H't1.EN£. 

5- Cl.EAN KNlI.£$, GlOI.£$, SAAlP/.£ JARS AND LA8El.S 8/20/87 --i!IiL 
ON-HAND. ;: 

e (J. POL 'lCTH'1f.ENE' COI£R IN PLACE Olel' HOLE. 8/20/87 MUJ J: 

ADDIT10NAL NOTES/OIISERVA TION5: 

,~, 

e 
_~u_~~Ji~l~ - 8/27/87 

Michael L.· bers 
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e 
12~r;-'2N T~M{!i~ 'O..QN Cl:l.{:f;.I!I.LS.T 

DRILL{NG EQUIPMENT 

1SOPROPn. D£'IONIZED 
S1'£AM S1'£AM ALCOHOl. WA1'E1f EQlllPMENT SCRAPC 
CLEAN RINSE RINSE RINSE 

RIG x x X 
Nfit Nfit 

AUGERS 
X x -.X X x 

.8I1S 
X X X X X 

RODS X X X X X 

SAMPI.£RS 
X X X X X 

PIPES X X X X X e 
WORK TDOI.S 

X X X X X 

AiIG£R PINS 
X X X X X 

. r . 
OIJS£IMR SIGN4~1Ft~:"J'M~}..~. - 8/2.fl/87 

Michael L. Ebers e 
R IR 
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. .) and EnerlY WE'LL No_ 969 

Services Co . • ORNL MONITORING WELL LOG PAC£' --L GY"-.L... . 
LOCAT1ON.· HAG 5 DATE': START: aLZQLaZ 
DRILLER: A.L. Clark III FINISH: 8/27/87 

N/A Ltx;t;£D B~ tU.s;;hael It I Ebers 
HE1.PER: 

Gus Pech 
HEAL TH PHYSICIST: Paul Eldridse 

DRILL: 

TYPE DRIlLING: SElit sEoon and auser LUBWlaANT ~ Molykote 1000 

No. SAMPLES TAKEN: One rtP£: Soil 

COfITAINMENT T'I'P£:- Auger pan and plastic 

THICKNESS OF" SOIL (R£RJSAL DEPTH): 8.0' DRIlLING FLUID SAMPLES: 

DEPTH ORILI.EO IN ROCK: 7.8' rtF£: N/A DATE: 

TOTAL DEPTH OF" 1IflL· 
15.8' 

~':5 SAMPlE PeRCENT 
(NUMBER • RCCO~y SOI/.,/tIEDROCK IJ£SCRIPT1ON 

FROM TO INTERVAL) (SPUT SPOONS) 
.. 

0.0 2.0 100% Clay, reddish-brown and limestone gravel (road 

fill) 
:;i 

e 2.0 4.0 0969501 1'00% Clay, silty, grayish-orange. soft. somewhat 

3-6 ' -3.8 ' crumbly, dry, few roots 

Bulk density @ 3.3-3.6 ' = 1.81 grams/cmJ 
... 

@4.0 Split spoon refusal 

4.0 8.0 Clay, moderate brown, slightly silty, slightly 

damp 

8.0 15.8 Siltstone. calcareous, medium dark gray, with 

thin shale laminations, thin pink calcite 

filled fractures perpendicular to bedding, 

shaly and softer from 9.0 to 12.0' and 14.8' 

to,15.5', few thin limestone beds, olive gray, 

fine grained, styolitic 

15.8 Total Depth 

e 
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and EnerlY 

~ Services Co. 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L MONITORING WELL PROGRAM 

LOGGED PROOFED 
BY: Michael L. Ebers BY: Bruce McMaster 

DR/~~ caMP~ A.L. Clark Drilling Services 

ORJU..ER: A. L. Clark III HaP~~' ~N~/~A~ ______ _ 

EQlJIPMENT • 6 1/4 INCH AIIGER 15.8 LF. 

o INCH AIIGER LF. 

Mo4TE'RIALS IJS£D 

EST. USED 
&OL &OL 

10.0 FEET OF 2 IN. $.$. SCREEN 
6. 9 FEET OF 2 IN. $.$. CASING 

z....z.. 5 • 2 S4CK.5' OF S4NO 
30. 0 30. 0 POUNDS OF B£NTrJNfTE P£LL£7S 

l..Jl...L.Q S4CKS OF CEMENT 

....2...0 POUNDS OF POWO£R£D BENTONITE' 
6.0 t:W.J..ONS OF' 11147ER (CEMENTING) 

REASON FrJR DIFFERENCES IJ£1WEEN ESIIMATED 
~UM£.5' AND IJS£D 1IOLtM3' 

Irregular auger boring diameter 

IIU aHa IIIIBI • t_.5'7II1 c»ta 
C I9.IJSH IIfJUII'IfI) IIU 4»N!It 
C D'IHDt • 

"T 1JIPMI' IIIIBI eil lID C 

MONITORING WElL PtJI#' IMS£ SET AT 13.0 FEET: 

C£N1RAJ.JZERS Ar 5.6 FEET. . 

WELL No. 969 

Loc.ATION WAGS 
ORNL CHID COORDINATES 
N 17371.217 
£' 30610.400 
El.EV. GROIJNO 785 746 
El.EV. TOP STAINLESS 
S~ ~~787.3S6 

ORILUNG OATFS: 
STARTED: 8~20~87 
FTNISHED: 8 28 8 I 

o J (0 NCIf /JIMIC1ER 

fiIftIlIT .srAI. Q..JL.- 1D 
f..64 ..1.:!L RET 

:It • b] 14 M:H I/IAME'IEIf 

2 M:H DIAMIE7ER STAIIII.£SS 

S7I!l c::4.5IW: J 6 ] n: AfiIO.e' 

.. '" fIf!DtM') ..... M!' 1D 5.3 n: 
.. ow fIf!DtM') ...... MI" 

• CDi1llM/ZE1t (7"/1'.) 

."""",-,c fII1LCr .trAt 

I. 2 .• 0 1D 4.0 RET 

'.w ~~15.6 RET 

2 M:H I1IAIE7fIf 
15.6 FEET. 

··':::hi· .~ . $TNI/U!I$.ma.o..ru.o ____ FEET. 

NO7£: 
AI.J. 0£P1HS AIlE M£AStJR£1) 
FROM GROUND SlJRF'ACC 
UNLESS OTHERWlS£ NOTED: 

TYPE A WELL 

SLDTID St:IIIBi 

hL 1D1..2.:..LRu 
J 

IIfJI.C aIMtD tIIJT 

1D 15.6 RET .:r .... -m 
«JTIrIII t# I/IfJIIDItJI£ • 

',\:""'1 'I! "I S7I!l .. T 1JIPMI',ItI4.It 

15.3 1D~ 

!iJLJ&T 
NOT TO SCAlE 

IW:£ 10 OF 1,8·. 
-' 
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.., ERe / EDGE 
WE'LL No. 969 Environmental 

and Enero DATE: 8/27/87 
~ Services CO • 

• 
MQNI l.OIi/N~ ltfl.L M~ lE..R/~I.S 

CERTlRCA TlQN 

ITEM/MA TENIAL Q~ lE:. fJ.!i£Q ~ Tr:H t:J/Jlt/1J£/! 

SAND 
8/27/87 02 

, --
BENTONITE 8127/87 02 

STAINlESS STEEL SCREEN (PREPACKAGCD ~ Jil) 8/27/87 05 

STAINlESS STEEL CASING (PREPACKAGCD ~ lll) 8/27/87 05 
STAINlESS STEEL CENTRAUZERS (PREPACKAG£D ~ .:f) 8/27/87 05 
STAINlESS STEEL CAPS (PREPACKAG£D ~:J:) 8/27/87 04 

MONITORING If£U. PUMP (PREPACKAG£D . ~) CNO 1124/90 03 

e 
8/28/87 10 GROUT 

lIEU COIDi'S .. 

-
SlJR'rAQ:." CASING 8/28/87 01 

COMMENTS: 

--

e 
OBSERID1_~IF~L-a/27/87 

chael L. Ebers . 
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POST-WELL COMPLETION 
CHECKLIST 

#ELL No 969 
'-

COMPLIANCE 
.fJAlE INlllALS 

POST-HELL COMPLE'OQN TASKS 

" MUD SCRAPED FRt:MI AUGERS. SAMPLERS. AND AJ.L 
OTHER Et:JIJIPMENT. 

2. AJ.L MUD FRt:MI RI(; AND Et:JIJlPMENT SCRAPINGS AND 
WroNGS DISPOSED OF'IN ACCORDANCE IfITH THE 
SPEOFTCA 11ON- PROWDED, 

.1 Hfl.L 1J£IIEl.0P£1) IN ACCORDANCE IfITH THE SPE'CIFICA 11ON
PROWDED AND DETAILS OF' THE IJ£IIEl.OPM£NT AC11WTY 
RECORDED. 

4. DRlIJ.ING SlTC PROPERi. Y ClEANED UP AF7ER 
COIIPI..£7lON OF' IIElL INSTAJ.LA 11ON. 

8/28/87 IlIJ:.r; 

8/28/87 JIIId 

1/23/90 D;L 

8/28/87 PlIf 

-R£Z.EASE' SPECIFIC TCCHNICAI. DlR£C11ONS FOR R£GVLA roRY ctJIIPUANCE IIONIroRlNG MElJ.S 
PHASE' t OAK RIDG£ NA 11ONA/.. LAIJORA roRY. OAK RIDG£. 1«0. K-4'47. APRIl. 11187. 

8/28/87 

)). CboRO::§. ~ g < 1/23/90 
D. Charles,Lytl 
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ERe / EDGE 
Environmental 

~ No. 969 and Enerc 
~ Service. Co. L OCA 710N: liAG!i • NONI.IQRlNG WE!., 

DEVELOPJlENT FORJI 

OEII£LOPAIENT OETAILS 

M£7HtXJ OF 
f)£f,£lg[!4I.0i.7i. Sursins and EumEins 

D£lIE1.OPMENT 
flECANQd7E; 1-17-90 11M£: 

DElIE1.OPMENT 
&!J..DING I2.A II;,' 1-23-90 

DElIE1.t:PMENT 
OBSERtofl) 8J'!' D. Charles L~tle 

0/iIC lIEU H'XIJIIE: 2.1 GALLONS 

TOTAL GALLONS PtJIIP£D: 189 mTM IfIfU. Kl.lAIIIG I'fMP£D: 28. 2 

INITIAL pH: 2. 8 FINAL pH: 7. 0 

1N171AL CONDUCTMTY (uS): 624 FINAL CONDUC1NTY {u$}: 626 
DCSCRIP710N OF N71AL 7UfIIfDITY: Mudd~ 

" . , 

D£SCRJP71ON OF FINAL 7lJIiBKJITY: Clear e FI¥AI. ~ TlIIfIIIDITY: 2.0 

"-7 

R.C. Williams MMES 1 

IEJ. APfIRO~ B~ 

0DtJ1It 
(£. M1E1l: 
M41E1t o G/tOIJND SlM"Aa' o TAl« 71ItJQ( 
DISOIAJfI(;£D o STDIIM .5l1Er.S' o Sn::wM.I£ TANI(S 
70: .1JIfU/JI$ C 07HDt 

IM7W. PIfE-/J£t/EZ.OfIIItIENT 
M41E1t DlJf'1N: 2 S' water level from surface 

OE'VELOPM£NT ag~VA 710NS 

e 
oaEItla SIN4~" 1:> .C1?-cclQt>~ Or 1-23-90 

1 D. Charles LItle 

I 
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ERe / EDGE WEl.L. NO. 969 -, Environmental iOCA 71ON: WAGS 
and EnerlY 

1-17-90 ~ Services Co. DATE: 

JlONITORING WELL DEVELOPJlENT PROGRESS 
e 

ON£' WEl.L. IiQ.UAE- 6.7 &AL.l..ONS 

QAU.(JNS 0£SCII1P71ON ~ pH 
CCNDtIC- m7:4L lIEU 

DATE' T1ME 01'" 7Uf!IBDTY 1MTY fJAI.I..ON$ IG.IAIIES' COMMENTS F'UIII'f1) 7Uf!IBDTY (N71/S) ftrS'j F'UIII'f1) F'UIII'f1) 

1-17-90 0900 5 Muddy 6.8 624 5 

1-17-90 1200 44 Muddy 742 49 

1-18-90 0900 52 Muddv 6.8 696 101 15 1 

1-19-90 1400 34 Cloudy 6.7 723 135 20 1 

1-21-QO 11;10 ~& r.1""", ... ? n 17.0 6'6 lRQ 28.2 

e 

, 

R£SlJI. TS A T £Nt) 
Clear 2.0 17.0 626 189 28.2 OF D£lIEl.OPItI£NT 

COMM£NTS Water cleared even after SUr!;rin2 ~ water had 2.0 NTU ~ passed and moved on. 

, 

OBSERVER SIGN4~1E~~~e'J~tf'B= 1-23":90 e 
~Ar.r- 14 "'It:" 18 
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HELL No.,...:9~6""",9_-I 

~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

F::IF~C:}f3F:{';!"'i ~~~L.,LJC}"1"" !...)E:F~S I (]i-··.1 {~... t··~c:::,.j ,. -~E:·~~! 

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

(1) METHOD OF COOPER, BREDEHDEFT AND PAPADOPULOS, 
(ARTICLF IN VOL.3, NO.1 OF WRR ENTITLED 

-l '''::Jl ... f 
.1- ... ' .. J i 

"F;:ESF>C)I,ISE DF {:, FIN I TE D I ~:lt'IETER I}JELL TO (:W-J I [\iST(:;NTtclNEOUE": 
CH?)HGF DF !}!ATEF~~ II ) 

(:2 )1'"1ETt IOD OF E:OL.I~,JEr::;; {'H-..ID nICE, J 97.:~. (.liPT I CL.E IN 

.: 9f.:,C? 

vOL. 12, NO.3 OF WRR ENTITLED 
"Pi SLUG TEST Fon DETEF~lvl HH!\IB HYD;:~:r::;,UL. I C CONDLJCT I V I TV 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETF~(.n I NG l'iELU:::";' 

DATE OF TEST: 2/5/90 

PROJECT NO.: E221-002 CL I EI\IT ~ r'1tv1ES 
.'." 

SITE LOCATION~ WAG 5 

e I EDGE!, INC. F"IELD INIJESTI GATOF:: BRUCE MCI"IASTER 

e 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 10.80 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .99 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 ("l''' IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 20 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2.3()60 
2.5663 
2.4040 
2.5242 

,1"\ 
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ERe lEDGE 
Environmental 
and Energy 
Services Co . 

HE'LL No.-.!lJ!..2. 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TII"!E: 
(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 

DEPTH WATER 
(FEET) 

3 p t·4·()" 
::~., :::;~~f·i) 

::::;;: ()8(i 

~ con 
~.W!~ 

2.720 
2.560 
2t. ~:'7·() 
2t1 1. 9~) 
:2 II ()5() 

1.920 
1.700 
1. .530 
1 " 2En) 
1.1.90 
1. 110 
1.080 
1.060 
1.050 
1.000 
1.020 

i .. IE:PID 
(FF:t;~T ) 

:2" t:.5() 

:: 10 3~5Cj 

::;': .. ()C)(; 

1.9(1(; 

:i " '"l:~;(j 

1" 57(; 
1.380 
1 ~~~ .~0V 

1.060 
.930 
.710 
.540 
.290 
.200 
.120 
.090 
.070 
.060 
.010 
.030 

************************************************************* 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 7.66E-06 FT/SEC = 2.33E-04 CM/SEC 

TRANSMISSIVITY = 7.66E-05 FT**2/SEC 

PACE J.§.. OF' JJL 
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ERe / EDGE .0 EnvlroDm. ental 
and Eneru 

~ Services Co • 

HElL No. 9 6 < 

HYDRAUliC CONOUCnl1TY CALCULA nONS 

2 3 

TIME IN MINUTES 
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• MCI/CONSULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVIu.E HUNTSVILLE LOUISVILLE 

. (615)966-9788 OAK RIDGE NATIONAL LABORATORY 09.(09 So£ 

WELL NO.: LOCATION: g.wsA 5' 
TYPE: 

T'\ D9lD9 ,so;i-

SAMP~\l ~ •. \. " •. C3 £~. 0 

e I , DATE: . TIME: , .s.~"'-0,!J·8 - 11/20/'87 +~~o P.M \ .. ~ (SIGNATUREJ 

RELINQUISHED Bt: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE : TIME: WITH: ( SIGNATURE) ( SIGNATURE J 

~\\ . 

J:_ 

Q/tlS7 l~~'AM ~ '1(, {~1 l'1. • .. c:>U 
£>(2. tVl 

. VA u1>l ~,~~~ ... 12'.00 Mc.:z: CPA If 

\ V 

. 

, REMARKS: 

. 
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ERe / EDGE 
~ Environmental 

and EnerlY 
~ Services Co. 

1.0 General Information 

1.1 Well Location 

MCNITORINC fItfl.L PROGRAM 
fItfl.L DA TA NA/iRA"~ 

IfEl.L No..-JU.Q 

Monitoring well number 970 is located in WAG 5. 
It is near the southeast corner of WAG 5. The 
location is shown on ORNL drawing number C3E20004 
A080. Survey coordinates for this well are N 
17350.888, E 30614.631 (X-10 grid) or latitude 35° 
54' 54.75"- and longitude 84· 18' 33.78". 
Coordinate data were provided by Hartin 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 970 was drilled by A.L. Clark Drilling 
Services, Inc. A Driltech air rotary rig was used 
to drill this boring for monitor well installation 
under the operation of steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 
8/24/87 and was finished on 8/25/87. 

PAIiI£' ...L OF ..l.a-
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITDRINC IfEI.J. PROCRAM 
IfEI.J. DA TA NARRA 111£ 

lIEU NQ,--9.Z.0. 

Paragraph 2.4.i 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:-

8/24/87: The rig and tools were steam cleaned. 
The rig was mobilized to the staked 
location and set up. The boring was 
drilled with 14" augers from 0.0' to 
11.5'. Ten inch surface casing was set 
and grouted. 

8/25/87: Theborinq was advanced from 11.5' to 
total depth at 75.0' with an 8 5/8" 
tricone roller bit. Four inch stainless 
steel screen, casing, sandpack and 
bentonite seal were installed. 

e 

8/28/97: The annular space from 0.0' to 56.0' was ~ 
grouted. 

This well was loqged by Engineering, Design and 
Geosciences Group, Inc. (EDGe)hydroqeoloqist John 
W. Anderson. All well construction materials and 
supplies were from Martin Marietta Energy systems 
approved batches. Tbe batch origin of individual 
items is shown ~n the included Monitoring Well 
Materials Certification form. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PACE ..2...... OF ...18-
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ERe / EDGE "0 Environmental 
and EnerlY 

~ Services Co. 

2.0 Technical Information 

2.1 Decontamination Procedures 

MONITORING IIElJ. PROGRAM 
IIElJ. DA TA NAlJRA me 

IIElJ. Nca.-lli 

The drilling rig, down hole tools, surface casing, . 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning and 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)o A checklist of the 
cleaned materials is included with this data 
package. 

2.2 Geology 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in the Oak 
Ridge area consists of six formations. -They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 

PA(;£' -L OF .J&... 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITrJRlNC HElL PROGRAM 
HElL DA TA N1f!ff"'t£ HElL No. __ _ 

approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56· northeast and dips of about 30° to the 
southeast. 

2.3 Sample Collection 

No soil samples were collected during drilling. A 
drill water sample (0970W01) was collected from 
the water pump on the drill rig on 8/25/87. 
Analytical results for this sample can be obtained 
from the Remedial Action Program data base at 
ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type B well. A fourteen-inch diameter 
boring was augered from ground surface to bedrock 
(11.4 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed 
and tremie grouted in place. The surface casing 
minimizes potential cross contamination between 
the regolith and·bedrock water bearing zones. The 
air rotary method was then used to drill an eight
inch diameter boring to a total depth of 75.0 
feet. A four-inch diameter stainless steel silt 

PAGE ....L OF H-
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ERe / EDGE 
....., Environmental 

and Eneray 
~ Services Co . 

MONITORINC IIEZ.L PROGRAM 
. tIEJ.J. DA rA N~A TIlE 

tIEJ.J. No.--UQ 

trap was installed from 74.7 to 75.0 feet. Above 
the silt trap, a four-inch diameter stainless 
steel screen was installed from 59.7 to 74.7 feet. 
A four-inch diameter stainless steel casinq was 
installed from the top of the screen at 59.7 feet 
and extendinq 2.27 feet above qround surface. A 
sandpack was then poured into the annular space 
from 58.0 to 75.0 feet, with a 2.0-foot bentonite 
seal poured into the annular space above the 
sandpack from 56.0 to 58.0 feet. The annular 
space from the top of the bentonite seal to the 
surface was tremie qrouted 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 970 was developed to r~ove drill 
cuttinqs, silt, and other fines. The monitorinq 
well was developed usinq a Geoquard pump with an 
air compressor. All pumps were cleaned prior to 
use 
accordinq to specified cleaninq procedures (see 
Paraqraph 2.1) .. The well was developed until a 
measured total of 148 qallons of water had been 
evacuated and the clarity of the discharqe water 
was approved by the company representative. The 
final turbidity value measured at completion was 2 
NTU's. A development form showinq the exact 
method of development and other pertinent data is 
appended. 

PA(;£ -2.. OF .M.-
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ERe / EDGE 
Environmental 
and Enerey 
Services Co. 

MONITORINC lIEU PROGRAM 
HElL DA TA NAHRA 1111E 

IfEU No.---9.ZD. 

2.4.3 Installation of Dedicated Monitoring Well 
Pump 

After the well was developed, a Geoquard Model No. 
5614 dedicated monitoring well pump was installed 
on 1/3/90 at a depth of 72.3 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 ~t ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 970 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 psig pressure transducer and an 
omnidata Datapod II data recorder. The hydraulic 
conductivity value of 1·.05 x 10·' em/second (shown 
as permeability on the hydraulic conductivity 
calculations printout attached) was calculated. 
using the Bouwet: and Rice method. A computer 
printout of the hydraulic conductivity 
calculations is included in this data package. 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co . 

PRE -DRILLING CHECKLIST FOR 
MONITORING Hf"LLS 

PRE -DRILLING TASKS 

1. £'XCA VA 110N PERMIT OBTAINED. 8/24/87 

2. AJ.L EOtJIPMENT HAS BEEN Cl.£ANED BUORE DRIWNG. 8/24/87 

.JtJ. SCR££N AND CASINGS HA 1.£ BEEN WASHED. STEAMED. NA 

RINSED tlfTN DE -IONIZED OR OIS111.l£D WA TER. RINSED 
tlfTN ISOPRCIP'If. ALCOHOt. WRAPPED tlfTN PROTCC11l.£ 
COII£RING AND STORED OFF THE QIt(}(JN/). 

.lb. PRC-PACKA(;£l) SCREENS, CASINGS AND CENTRALIZERS 8/24/87 
NER£ tlSED. 

4- HQliY( AREA FOR SAMPLE EXAMINA 110N COVERED tlfTN 
8/24/87 

Cl.£AN POI. '1£TN'tf.£N£. 

5- Cl.£AN KNI~ Q.O~ SAMPLE JARS AND LAlJELS 
8/24/87 

ON-HAND. 

8- POI. 'f'£7H'tLENE CO~ IN F'LACC O~ HaL 
.. 

'. 
8/24/87 

ADDI110NAL N01E.S~VA 11ONS: 

fJlJS£RtER srwA 7lMf".tf1A 1E ~ ":: 

WELL No . .:!l.!!. 

--"-'-'11 

U'lJr • 

r\ '- I ~ .. 

• ~ 

8/24/87 

PAGe ::L. OF l!L . 
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ERe / EDGE 
Environmental 

WELL No. 970 and Eneru ... Services Co. 

e 
12E:.'-QN [~M/ti.~ 71QN '-H~CI:!/.lS.T 

DRILLING EOUIPMENT 

ISOPROPYl. DEIONIZED 
STEAM STEAM ALCOHOL WATER EQUIPMENT SCRAP£' CLEAN RINSE RINSE RINSE 

RIG N,14 N,14 
X X X 

AIJ(;£RS 
X X X X X 

BITS 
X X X X X 

RODS 
X X X X X 

SAMPL£RS 
X X X X X 

PIPES 
X X X X X e 

M:WK TOOLS 
X X X X X 

AIIGER PINS X X X X X 

/" 

.. ~ 

,\plC~r . l ~ 

OIIS£RIIER ~~1E \.k Y. tz ~ 8/24/87 
~w. Anderson e 

PAGe.JL OF.._.._." 



.., ERe / EDGE 

! Environmental 
HE'LL No. 970 

and EnerlY I ,.. Services CO • • ORNL MONITORING WELL LOG PAGE' ....L ()C"--L , 

LOCATION: WAG 5 DATE: START: 8/24/87 

DRILLER: Steve Clark fiNISH: 8/25/87 . 

Steve Kirk LOGG£D BY: JahD H. ADd~~SgD 
HELPER: 

DRILL: l!I11tes;;h 
HEAL TH PH'IS1QST: Paul Eldridge 

T'l'PE DRIU./NG: A~i~~. aj~ ~gta~~ LUBRICANT T'tP£: Mol:ikote 1000 

No. SAMPlES TAKEN: None T'tP£: liA 

CONTAINMENT 'TYPE: Auger pan, plastic and containment box 

THICKNESS ()C" SOIL (REFlISAJ. DEPTH): 11.5' DRILLING FLIIID SMIPlES: 

DEPTH DRIU.EO IN ROCK: 63.5' T'fPE:: Water DATE: 8/25/87 

roTAL DEPTH ()C" lIEU: 
75.0' 0970WOl 

~':5 SMIFf.E PERCDlT 
(NUMBER ~ RCCO~y SOIL/IIEDROCK D£SCRIPTION 

I FROM ro INT£RVAJ.,) I (SPt./T SPO(JNS) 

0.0 2.5 Silty.clay, orange with light gray limestone 

e 
gravel (fill) ~ damp. 

2.5 4.8 Silty clay, light brown, with shale fragments, 

moist 

4.8 11.5 Silty clay with abundant shale fragments, dark 

grayish-brown, moist, wet at 10.2' 

@11. I 
: Auger refusal 

11.5 14.0 .. *Shale, silty, weathered, medium brown, wet 

14.0 16.0 Very soft. possibly void 

16.0 20.0 Limestone, hard 

20.0 22.0 A little softer. drill jerking indicating thin 

beds or solution channels 

22.0 29.0 . Very hard 

29.0 37.0 Medium hard 

37.0 42.0 Hard 

42.0 75.0 Medium hard 

75.0 Total Depth 

* No detailed lithologic description available 

e for the interval from 11.5' to 75.0' due to 

the use of a containment box. 

PAr;c ..;.9_ QC".!!.... 
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ERe / EDGE 
Environmental 
and Eneru 
Serrice. Co. 

~ No . ...!ll.Sl 

WELL INSTALLA nON/COMPLETION FORM 
O.R.N.L. MONITORING Kf'LL PROGRAM 

I.OCA WQy WAG 5 I e 
l.otX:£D PROOFED 

:"b~~A7ES 
F 30614.631 

BY: John W. Anderson BY: Michael L. Ebers El.£V. flIfOIJND. 784. 596 
El.£V. 1r:JP STAINLESS 
S~ ~5WG. 786.866 

DRIUINC COMPANY: A.I.. Clark Drilling Services 

DRILLER: Steve Clark H£LP£R.:. Steve Kirk 

DRlWNC 1I£7H(X): • HI: INCH AiJGER II .5 
c /NO! AiJGER 
• 8 5/8 INCH ROTARY- 63.5 
C INCH ROTARY-

MA 1ERIALS IJS£D 
£ST. IISIED 
IG. IG. 

..lilA- POIMI1S" 6DI"fQIII1F I'B.IE1S (SlJIfFA« C4.SMI SJ:N..) 

.ll......5 n: " ..l..!L..M. SlJlfFA« C4.SMI 

3...L..L.Q. S4Qr.f OF' CDIDfT (SlJIfFA« 'CA!JIW;) 

.&- 1'f'JIIif)S"~, ~ (SlJIfFA« C4.SIW:) 

24.0 tlMUQV:f OF' _. (JiIIIIFA« C4.SM1) 

6.2...0. n:".iL....JN.,... STAIIU:S$ $7EEl. C4.SMI 

15 • 0 n: OF' .!!.....IN. lI4 STAIIU:S$ $7EEl. !Jt:IIIEZN 

4 • 5 -.!!.:..5 S4Qr.f " S4IICI 

Z5....O ..2.5.... 01'f'Jllif)S " M1i7rJItI1r I'B.IE1S 

lOt 5 .l.Q.:. 5.14Qt3' OF' CDIDfT (WU. CUM:) 

~ I'f'JIIif)S ," ~ ~ (WU. QUM') 

63 • 0 IW./.fJII$ OF' _. (WU. C4.SIW:) 

3....5.L n:"..J..O..M S1IIZ. 1'IItIm::ntrE ces. 
II£4$ON ,. DHiMM2S II!I7IGN.£I1IMB MI.UIIID 
lIND IISIED Ia.lM:S 

SlJlfFA« ces. 7IIEIIfIE ftIIIIIIIIID 

STAIIU:S$ $7EEl. C4.MIt' 
... fIIIOII7BJ 

10. 

101 

-0 

-0 
IIU Q:IIIJP IISIED • I.Dt:IlINfI SJIIl CDIO 

LF. 
LF. 
LF. 
LF. 

o I11/S11111111t7D IIU ~ ... 
OD7HDI 

.T 1lW' IISIED 10 0 _ 0 
MOAITaItNtI Ifl.l. PIMP BAS£ SET AT 72. 3 FEET. 

CEN1RAJ..JZERS AT 15 • 0 FEET. 
35.0 FEET. 
55.0 FEET. 
14.0 FEET. 

N07£' 
AU. fJDJ1HS AIlE AEA.s:r.fII!Z) 
FROM CROIJNI) 5Ul"'ACE 
IJM.£SS 01HER1IIISE' HOlED: HOlE c::IEMAD DIIT 

7f'J 1.5...Om:r 

DRIWNG DA TES: 
STARTm 8~24~87 
FINISHED:. 8 25 87 

.... l~CAI' 

r _~ aA. .5UIJIII"AtZ/' 
fIR01Er:71I£ CA.Sll¥G3.....5.9...n:E 
ABOI£ (,}If()tJNtJ .5UIIJI'"A« 70 

J,.-~ 1.L.2..Jar ED" (,}If()tJNtJ 

Ek? ..!i.....11..M. STMiIDS $7EEl. 
"f! ~~I71-----;'t..a1J.....nrr ABOI£ (,}If()tJNtJ 

SlJlfFA« 7f'J.5.9...2 FEET EDW 
fIIItJIJND SlJlfFA« 

I NA.5IE'AL -' 7f'J 
• FEET 111.- ;;;;; UM!l ...!!..:.. 4, 

iii ."",. .E4L o....!L- 7f'J 
.2.2.:..Q FEET 

PI. CBII'fItMJZIlIr 

~ ~ JIIEUET .IE"M. .:: • ,.6.....0.- 7f'J..s.a...o FEET 

"M:K~ 7f'J 
FEET 

.. ...!L.....M. lI4 STAIIU:S$ SJIIl 

7f:f =-2W.. 7f'J 

~.~ ~ lI4 'STAIIU:S$ $7EEl. 

e 

ITVDL' B IA/L"L "Tlrlll.tJF .. ~ --:_T1lW'/cp'J.A..:L 7f'J Ii c:. yyc::.L HOIE!2:2m:r ,7~ FEET Ie 
, PAtE 10' tJF JL.. 



., ERe / EDGE 
WE:LL No. 970 Environmental 

and EnerlY 
OA TE:: 8 / 26 /87 

~ Services Co • 

• 
M.QNI[QRIN~ fff"" M.~ TE8l~I.S 

CERTlRCA TlON 

ITE'M/UA TE'RIAL DATE USFn SA TCH NUUBER 

SAND 
8/26/87 02 

--
BENTONITE 8/26/87 02 

srAINLESS S1EE1.. SCREEN (PREPACKAGED • )£5') 
CND 8/26/87 05 

srAINI.ESS S1EE1.. CASING (PREPACKACED. ~ ::'5) 8/26/87 05 
SrAINI.ESS S1EE1.. CENTRAUZERS (PllEPACKACED ~ ,:;) 8/26/87 05 

srAiNtESS S1EE1.. CAPS (PllEPACKACED . ~) CND 8126/87 OL. 

MONITORING ttELL-PUMP (PllEPACKACED ~ lto,) 1/3/90 03 

e 
8/27/87 10 

GROIIr 

ttELL COI6i"S 8/26/87 05 
Sl.lRFACt:.- CASING 8/25/87 01 

COMMENTS: 

0IISERf£R SliWA ~A 1E 8/27/87 

e 
PAGE ...JJ. or ..,~ 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

KLL No. 970 

POST -Itf"LL COUPLETION 
CHECKLIST 

POST-ItflL COUPLEYON TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALI. 
OTHER EWIPII£NT. 

2. ALI. . MUD FROM RIG AND EQlJlPMENT SCRAPINf.:S AND 
CtJT71NGS DISPOSED OF IN ACCORDANCE' filTH THE 
SPEQRCA "ON- PRO'NJED. 

.I IIflL D£VEl.OP£D IN ACCORDANCE' filTH THE SP£ClFlCA "ON
PROlfDED AND DETAILS OF THE D£VEl.OPMENT AC"VlTY 
RECORDED. 

4. DRlUJNf: SITE PROPERL Y ctEANED UP AFTER 
COMPt.E11ON OF lIEU INSTALLA TION. 

COMPLIANCE 
.fMJI (NlllALS 

8/25/87 

8/25/87 

112190 

~ 8/25/87 

• RElEASE SPECIFIC TEQlNlCAJ. DlREC"ONS FOR R£'tilJLA TORY COMPLIANCE' MONITORING IIflLS 
PHASE I. OAK RlDCC NA"ONAI. LAIIORATORY, OAK RID(;£. Ira K-4147, APRIL 11NJ7. 

OIISERJIER SIGNA 1lIR£/DA ~~ ~}t 1\ 1:f l:"":: ~ 4;;) 10 I 
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-, ERe / EDGE 
Environmental HE'LL No. 970 and Enero .. Services Co. LOCA TlON: HAGS • }LQNIIQRlNG WELl 

DEVELOPJLENT FORM 

DEVELOPMENT DETAILS 

ME7H(x) OF 
/JEJIE'lOPlll1i.11. Surgins and EumEing 

DEl£LOPIIENT 
I/E.twI Qd 11;' 12-27-89 TIME: 

DEl£LOPMENT 
flt.DI~ Qdll1 1-2-90 

DEl£LOPIIENT 
tl5'.Sl9Pe BY: D. Charles LItle 

ON£ IIQ.L H2.lIM£" !i2.J QALLONS 

. TOTAL QAlJ.ONS PtIMP£D: 148 701;4t tII/IU la.1.AIiIIE3" PUIIP£D: 3.0 

1N11IAJ. pH: 1.:2 FINAl. pH: Z.l 
INITIAl. CONDUC'H.,TY (uS): Zl!t RNA! COIWNJC'H"'TY (u$): §~2 

1JCSC111f171ON OF' N7W. 1lJRI1IDITY: Crystal Clear 

e t:J£'S(;;1f1i171ON OF' FINAL 71J1111DTY: Cas tal Clear 

FINAl. ~ 7IJ1iIM:)fTY: 2.0 

IItEU. AI¥W'OIB) BY: R.C. Williams MMES 

0D0It 
~ 11!17ER: 
"1!:JII' • tiJIIOtIND .suFAa o TAN/( "I'IftIa( 

. DISt:HAIf(;£IJ o S7rJIIIII 51! IRS o S7DtAE TANKS 
1tt* C IJIIlUII$ o 07HDt 

N1IAI. I'fII£-IJ£'W1.Cl"ltlENT 
"1!:JII' .,7H: ~ • 2 f~~t fJ;gm KJ;gyw,1 iYJ;fill~~ 

O£t§.OPM£NT gflSERVATlONS 

Water staled clear the whole time even after surging 

e 
~_~~1).0~9Wl~ 

~. CllI1'I'l~s I..ytle _ 

PA(J£ .!LOF'.!!L. 



ERe / EDGE lIEU NO. 2ZQ ., EnVironmental LOCA 11ON: WAG5 
and Energy , 

Services CO. DATE: 12-27-89 ~ 

MONITORING WELL DEVELOPMENT PROGRESS 
e 

ON£' lIEU I!Q.IJME- 49.3 GAJ.LONS 

QAU.ONS DtES'CRJP7ION AEASUIfS) 
pH 

CDNDtIC- mrAL IffU 
DATE" 71M£' OF' TtIRtIIDITY ~!:J 

QAU.ONS .a.tAW.5' COAIAI£'NTS .1'tJMPEI) 
7tIItIIIfJITY (Nnrs) fItIIIPED PfJWIf1) 

2-27-89 2:00 15 Clear 7 5 714 

2-29-89 1:00 37 Clear 8.0 7.3 826 

12-29-8~ 2:00 15 Clear 8.5 7.3 754 67 

1-2-90 9:00 31 Clear 4.0 7.1 655 

1-2-90 2:00 14 Clear 1.0 7.2 667 Il2 23 

1-2-90 3:00 30 Clear 1 0 ~ 1 725 142 

1-2-90 4:00 6 Clear 2.0 7.1 682 148 3.0 

e 
.. 

. , 

R£StII. 1$ AT END Crystal 
OF' DCf£J.OPM£NT Clear 2.0 7.1 682 148 3.0 

COIIM£N1$ Remained crystal clear even after surging • Passed. 

OIISERWR SIGNA 71":" AJA 1E 1:>. ~~~ • d-U l_?_QO e 
D Charles LvtJJe -

DI/~ 14 "'I:" 18 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

WE'LL No . ...!ll.Q 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

F:f~~O(3r-:'~i~:·"1 E:L.tJGT; \lEF~~':::~; I (~!!\i l4- Jf 1 bIC)\)" t 9~"3t. 

TH!S PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG--TEST Dm"A )3(1f.:ED m·j n-lC: r:::lNAL..YTIc("~L.. j::1F'PFlD?'iCHES:: 

(1) METHOD OF COOPER, BREDEHoEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VO~.3, NO.1 OF WRR ENTITLED 
"RE:SF'ONSE OF ('1 FH.JITE DIAI"iETER i',JELL TO AN INSTP!I\ITANEDUS 
CH~~RGE OFw(..':JTEf'-;:") 

(2) METHOD OF BOUWER AND RICE, 1976 
VOL. 12, NO.3 OF WRR ENTITLED 

J Ci._E I t···J 

WEL.L NO.: 970 

"A SLUG TEST FOR DETERI"IH.iING t-fYDFlAUI._H~ CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PEt-.iETRATHm vJEL.LS") 

DATE OF TEST: 2/8/90 

PROJECT NO.: E221-002 CL lENT: MI"IES 

SITE L.OCATION: WAG 5 

e I EDGE" HJC. FIELD INVESTIGATOR: BRUCE I"lClvlASTER 

e 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 73.85 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .94 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 (" 1" IF FALLING, "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS: 32 

HO WAS COMPUTED F~OM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1.9258 
1.9097 

PAGE .!L OF .lL. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL No. 970 ----' 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

( ~3E~C; 

, .. "J' f;.J1"""" 

\ J. i '~It:. 

J (j 'I (H) 

2t)", t)t) 

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 

I:) r: F> "r H 1" C; t.\; (:', 'r E F;: 
(FE[~T ) 

2 .. 8~)~) 

:~ II 77{) 
2_760 
2 .. 7£)0 
2 u c·::.8() 
2 .. c:,8(; 
2.64·1) 
2.640 
2 .. 58() 
2. SS() 
::: u 56C) 
2" 51 () 
2 If i.l5~) 

2.360 
2.280 
2.220 
2.150 
2.100 
2.040 
1.940 
1.830 
1.760 
1.660 
1.580 
1.510 
1.430 
1.370 
1.300 
1.250 
1.190 
1.150 
1.120 

1···1 E ?\[i 
; F'EET:> 

1" :360 
1. u 8:::::() 
1.820 
1.760 
1.740 
1.740 
1_700 
1.700 
1.640 
1.640 
1.620 
1.57(: 
1.510 
1.420 
1.340 
1.280 
1.210 
1.160 
1.100 
1.000 
.890 
.. 82() 
• '72() 
.640 
.570 
.490 
.430 
.360 
.310 
.250 
.210 
.180 

************************************************************* 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 3.43E-06 FT/SEC 1.05E-04 Ct"'l/SEC 

TRANSMISSIVITY = 5. 15E-05 FT**2/SEC 

PAGE Jt'> . OF ':18 . - -
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ERe / EDGE 
... Environmental 

and EneTIY 
~ Service. Co. 

HELL NQ • ...22!!.. 

HYDRAUliC CONOUCn'rtTr CALCULA nONS 

2 3 4 

TIME IN MINUTES 

PAtiE ..lL fJF' ..;ll 



o ...., . 

I ..... 00 . 
, . I· 

•••• CHAIN OF CUSTODY RECORD SAMPLE 

T . MCI/CONSULTING ENGINEERS, INC. FOR NUMBER: 

f..u. t NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
h97D iO~ l (615)966-9788 ,. OAK RIDGE NATIONAL LABORATORY 

WELL NO.: ()~70 LOCATIt ~ TYPE: CD ( 
riH*Qc CceV. 

,.. n 

SAMPLER ~ ~,,\o"Y\ tJV I l \i \'~ Wa::\ev- DATE<af.asf37 
TIME: 

q',tU 
( \ r SltJNATURE J 

RELI~'SHED BY: 
. ......, 

DATE: TIME: WITH: . RECIEVED BY: 
DATE : TIME: WITH: 

. f\ -.. (§.JQ!JATI/.RE) ( SIGNATURE) 

'1¥-U-~J'-,--- /1($ ~:?O WtcI (~,.:~LJl.~L ulzs/8) q:ao Mer 
(\~ k-l M ~1 Or~ lI,lu;/tn ~4bP~ }At!Jj: ~~ IIl1,~' 1 ?--:'fo of2-NG 

\ 
v 

. 

REMARKS: 

. 

fill .... 
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ERe / EDGE 
Environmental 
and Enerey 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONI77:JRIN(; IfEZ..L PROCRAM 
IIf1.L DA TA NARRA 111£ 

HElL N4-lli 

Monitoring well number 971 is located in WAG 5. 
It is on the new road along the southern perimeter 
of WAG 5. The location is shown on ORNL drawing 
number C3E 20004 A080. Survey coordinates for 
this well are N 16,982.702, E 30,380.971 (X-l0 
grid) or latitude 35· 54' 50.43" and longitude 84-
18' 33.65". Coordinate data were provided by 
Martin Marietta Energy Systems. The method used 
for conversion from X-l0 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: 
ES5-311S, 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 971 was drilled by A.L. Clark Drilling 
Services, Inc. A Schramm Rotadrill rig was used 
to drill this boring for monitor well installation 
under the operation of Richard Pickel. Drilling 
commenced on 8/25/87 and was finished on 8/26/87. 
Paragraph 2.4.1 includes a detailed discussion of 

PAGe --1.. OF ..l.9... 
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ERe / EDGE 
Environmental 
and Enerey 
Services Co. 

MONITORING lIEU PROCRAM 
lIEU DA 7A N~ 71V£ 

lIEU No., ___ -.....=:._ 

the well installation, and a well schematic is 
included on the well installation/completion form. 
A synopsis of the drilling activity follows:* 

8/25/87: The rig was moved to the well site and 
setup. Augering through the roadbed 
fill (4.9 1 thick) began. Split spoon 
samples were taken from 4.9' to 8.1'. 

8/26/87: The drill hole was drilled to a total 
depth of 14.9' and bailed. Two-inch .. 
stainless steel screen, casing, sand and 
bentonite were installed. 

This well was l09ged by Engineering, Design and 
Geosciences Group, Inc. (EDGe) hydrogeologist Bryn 
D. Howze. All. well construction materials and ., 
supplies were from Martin Marietta Energy Systems 
approved batches. Tbe 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 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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ERe / EDGE 
Environmental 
and Enercy 
Services Co . 

M0NI7rJRlNC ItEU Pl«J(;RAJ/ 
IIElL DA TA I/NiRA 111£ 

lIEU No.._~ ~ 71:....-

underwent the cleaning and 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 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in the Oak 
Ridge area consists of six formationso They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 

. Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
Structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56- northeast and dips of about 30- to the 
southeast. 

PAGE' -l.. OF ..lJL 
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and EnerlY 
Services . Co. 

2.3 Sample Collection 

MONITOR/Nt:: ItEU PROGRAM 
IIElJ. DA TA NAR'RA 71VE' 

ItEU No.--.9..Z.l 

Two soil samples were collected during drilling, 
placed in I-CHEN specialty cleaned glass 
containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 
45005, ORNL. Chain of custody forms for these 
samples are included with this data package. Soil 
sample 0971501 was collected at 6.9 feet on 
8/25/87 and. rock sample 0971R01 was collected at 
10.9 1 on 8/25/87. Analytical results for the two 
samples described above can be obtained from the 
Remedial Action Program data base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 14.7 
to 14.9 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
9.7 to 14.7 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
9.7 feet to 2.57 feet above ground surface. A 
sandpack was then poured into the annular space 
from 8.6 to 14.9 feet, with a 2.9-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 5.7 to 8.6 feet. The annular 
space from the top of the bentonite seal to the 
surface was tremie grouted with a cement/bentonite 

PA(;£ -i.·OF JL 
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MONITORINc ItEZ.L PROCRAM 
. ItEZ.L OA rA NN/RA 11l1E' 

IfEU Nca.-ill 

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

2.4.2 Well Development 

Well number 971 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 229 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 
29 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 1/8/90 at a depth of 11.9 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. 

PAGE' ...L OF' ..J.! 
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and EnerlY 
~ Services Co. 

2.5 Hydraulic conductivity Testinq 

MONITORINf: ffEU PROt;RAM 
lIEU 014 TA NAllRA TTl£ 

IfEU No._971_1 

Well number 971 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously addinq a known 
quantity of water to the monitorinq well and 
measurinq the recovery of the water level over 
time. The chanqinq water levels were measured 
usinq a Druck 15 psiq pressure transducer and an 
omnidata Datapod II data recorder. The hydraulic 
conductivity value of 1.11 x 10·' em/second (shown 
as permeability on the hydraulic conductivity 
calculations printout attached) was calculated 
usinq the Bouwer and Rice method. A computer 
printout of the hydraulic conductivity 
calculations is included in this data packaqe. 
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ERe I EDGE 
Environmental 

~LL No. 971 and EnerlY 
~ Services Co . 

• P8.'--128.II.I.IN~ CI:iE:C.Kl.lS.T £QR 
MONITORING WELI.S 

COMPLIANCE 
PRE -DRILLING TASKS lMIE INIllALS 

1. EXCA VA nON PERMIT oeTAINED. 8/25/87 IJI! 

2. AU. EQUIPMENT HAS BEEN a.£ANED BEFORE DRlWNG. 8/25/87 811 

.Ja. SCREEN AND CASINGS HA ~ BEEN WAswm STE'AMm 
NA 

RINSED ",TH DE-IONIZED OR DlSnUED WA 1'ER. RINSED 
",TH ISOPROP'tl. ALCOHOL, WRAPPED ",TH PR01Ecn~ 
COVERING AND S1r:JR£D OFF' TI£ GROUND. 

.lb. PRE-PACKAGED SCREENS, CASINGS AND C£N7RAJ.JZERS 8/25/87 B!i. 
IfER£ USED. 

4. M:M'K AREA FOR SAMPI.E E'XAMINA nON COWRED ",TH 8£25l87 !ilL 
ct.£AN POt t£TH'I'lDI£. 

5. a.£AN KNI~ GlO~ SAMPlE JARS AND LABELS 8/25/87 /)/1 --ON-HAND. 

e 6. POI.. 'IE7H'tl.EN£ CO~ IN PLACE 018' HOt.£. 8/25/87 /3/1 

ADDI'OONAL NOTES/OBSERVA nONS: 

-

e _-I/AIFAM1C . ~ " 
8/26/87 

. Br~aow e 
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ERe / EDGE 
Environmental 

WELL No. 211 and EnerlY 
~ Services Co. 

e 
12E:C.QN l~MlNA llQN '1i.~'Kl.ls..r 

12811.LING EOUIPMENT 

1SOPROP'tl. O£JONIZED 
EQUIPMENT SCRAP£' STEAM STEAM ALCOHOl. WATFR 

CLEAN RINSE RINSE RINSE' 

RJt; 
X X X N/.A N/.A 

AIJGCRS 
X X X . X X 

IJfTS 
X X X X X 

RODS 
X X X X X 

SAMPLERS 
X X X X X 

PIPES 
X X X X X e 

WORK TOOLS X X X X X 

AIJC£R PfNS 
X X X X X 

OIJSDMR ~~7C ~ ~ 8/25/87 
Bryn ])Howze--- e 

-
P/4GC . .:.2-. OF _'. 



., ERe / EDGE . 
Environmental \ 

HeLL No. 971 
and EnerlY ,... Services CO • 

• ORNL MONITORING HE'LL LOG PAC£' ...L (lC'"--L- . 
LOCAl1CW: WAG 5 DATE: START: 8[25[87 

A: "L. Clark II RNISH: 8/26/87 
DRILLER: 

LOGC£D BY: BrI!! D. Howze 
HELPER: Rj chard Pi cke1 

H£A/..TH PHYSlaST: Paul Eldridge 
DRILL: Schramm Rotadrill 

T'1'P£ DRlWNG: Aus;er LUBRICANT rrP£.. Molykote 1000 

No. SAMPLES TAKEN: Two rrP£.. One soil and one rock 

CONTAINMENT TYPE: Auger pan and plastic 

THICKNESS OF' SOIL (R£RJSAL !)£PTH): 7.7' DHlWNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 7.2' 'YPE: NA DATE: 

TOTA/.. DEPTH OF' "ELL: 14.9' 

~i:5 SAMPLE PERCEIIT 
(NUMB£R~1 RECOlEify SOII./I1EDROCK DESCRIPTION 

I FROM TO INTERVAl. I (spur SPOONS) < 

0.0 4.9 Augered Clay, silty, orange-brown, mottled, black yello~ 

with rock fragments (chert, oolitic limestone) 

e (fill for roadbed) 

4.9 6.9 0971S01 50% Silt, slightly clayey, light brown, mottled 

@6.9' yellow, black with roots 
" 6.9 7.7 40% Silt. slightly clayey, ltght brown. 

7.7 8.1 55% Shale, greenish-gray, very thinly bedded, 

calcite filled fractures 

8.1 14.9 0971R01 Shale, greenish-gray, very thinly bedded, 

@ 10.9' calcite filled fractures, wet at 10.0', hard 

drilling at 10.4' 

14.9 Total Depth 
- --

e 
PAGE ..L OF' .Ji 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

WElL No...!lll. 

~LL INSTALLA TlON/COUPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

t0a.4T1ONt......llW.a:AG"""S'--__ 
':'f.'bflf. frffRD'NATES 
E 30380.971 

tOG(;£'() PROOFFD 
BY: Bryn D. Howze BY: Michael L. Ebers 

. 
DRIWNG COMPANY: AfT.. Clark Prj] HOi Services 

DR1~ A.L. Clark II ~- Richard Pickel 

CQlJIPMENT • 6 1/4 INCH AI.I(;£R 14,9 ___ LF. 

o INCH AtIG£R LF. 

M4TERW.S USED 

EST. lJSEl) 
~ 1I'Ot. 

5 • 0 FEET OF' 2 IN. s.s. SCREEN 
12. 3 FEET OF' 2 IN. s.s. CASING 

..2..Jl.l....Q. ~QI(S OF SAND 
40. 0 40. 0 POtINIJS OF B£N17)N1TC P£1.I.ETS 

Jl.a..!) .Jh2 ~QI(S OF C£JIENT 

NA POUNDS OF POWD£R£D 8£NTON11E 

-!t.a..Q ~ONS OF 1114TER (CEMENTlNG) 

REASON FlJR DIFFER£NC£S 8£7WEEN £S11M41ED 
H:'1£UME.5' AND I/S£I) HX.IAIIIES' 

IfU C:V .. ,.. 

.ar .. ,.. 

• L(JQI(NI S1III. c:vta' o fIUIIIH IItIU/II8 IfU t»Ia 
001l1l/I 

•• -0 

MONITORfN(; »EU. PUMP Bt4S£ SET AT 11.9 FEET: 

C£NTRAI.IZERS AT 10.0 FEET. . 
14.7 FEET. 

____ FEET: 

N07£' 

£LEV. GROUND 77 5 886 
£LEV. TOP STNNt£SS6 
STEEL CASlNG..;...;...;;;77i~..;... •• 4 ..;..;;;....,;;5_ 

DRILLING OA 1ES., : 

STARTED: 8/25 87 
FlNISH£'Il' 8726787 

$1!!I PII07Er:11tE CoiISM;' 

3 • 59 n: MOtE QIWUI1 

JO 2 • 0 n: IJD.OW 

I ....... l~ ........ · ~-. QIWUI1 SlJllfFAeE 

ftIIftJtIr .'JiI"AL D.....O..- JO 
rA"t1---~ FlU 

6 1/4 IIIt:H IJIMIE7ER 
1]10-.---

IJtJ1fDItJI.E 

2 IIIt:H IJIMIE7ER STAINI.DS 

nm. ~.57 n: MOtE 

1oIio4M __ SlJllfFAeE JO 9.7 n: 
E ___ SlJllfFAeE 

• t::IDI1IfMRDt ('MI.) 

~ I'8J.E'T .srM. 

i - .2.:.L JO 8. 6 FEET 

. Itt T.6~ 14.9 FEET 

_..;...2 ... 1IIt:H ...... 

'·-er: '1 $TAIIIlDS S1fD. o.....Q.lil 
, ' ' .• '. Sl.017lllJ st:1I&1t 

..2.:2....JO~ 
AlL DEPTHS ARC MEAStJR£D 
FROM t:ROlJND SlJRF'ACE 
UNLESS 01H£RWlS£ NOTED: 

IItJU' t:tI.£IIIIeJ tJUT I" 'B~ "j 2 IIIt:H IIIMI£7I1f m 

_::~::.,: \iri{ fr:7·~-r::: FlU 

14 9 IIFET 
NOT TO SCALE TYPE A WELL 
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•• ERe / EDGE 
HeLL No. 971 Environmental 

and Eneru OA 7E: 8/26/87 
~ Services Co . 

• 
M.QNlTQl1.lN~ ~'L M~ T£R/~LS 

CER 77ACA 770N 

ITEM./MA TERIAL I1d lE. {/ZlJ Ild TCH tJlJ4I1J£!! 

SAND 
8/26/87 02 

--
BENTONITE 8/26/87 02 

STAINLESS STEEL SCREEN (PREPAafAG£D Ell )£5'J 
CND 8/26/87 05 

STAINLESS STEEL CASING (PREPACKAG£D ~ ::f) 8/26/87 05 
STAINLESS STEEL CENTRALIZERS (PREPAafAG£D g ;J) 8/26/87 03 
STAINLESS STEEL CAPS (PREPAafAG£D III )£5') 

CND 8/26/87 03 

MONITORING Iffl.l. PUMP ( PREPACKA(i!£J) ~ ;J) 1/8/90 03 

e GROUT 
8/26/87 10 

Iffl.l. COI8'S 

StJRFACt.- CASING ... , 9/87 

COMMENTS: 

. -

e 
OIISERI£R _~/C ~ ~ alZ6laZ Br;;-:-HO;;;--

--~-

PAGE' ..ll.. OF' ..l2... 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-H£LL COMPLETION 
CHECKLIST 

HE'LL No. 971 ---

COMPLlANC£ 
.I2A.IE INIllALS 

e.Q~T -: kifl./' C.QII.Pl.Ellt2t:1. l~SK.S 

I. MUD SCRAPED FROM AUGER$, SAMPLER$, AND AU.. 8/26/87 8J1 
OTHER E(J(JIPMENT. 

2. AU.. MUD FROM RIG AND EQl.JlPM£Nr SCRAPINGS AND 8/26/87 /])1 _._ .. _ ..... _.-

wroNGS DISPOSED OF IN ACCORDANCE II/TH THE 
SPECIRCA T1CW· PRO.,DED. 

.1 IIfl.L Dfl£I.OPED IN ACCORDANCE II/TH THE SP£ClRCA T1CW· -'1/15190 /Ate 
PROWJ£D AND D£TM.S OF THE Dfl£I.OPIIENr ACT1.,TY 
RECORDED. 

.( lJRIWN(; SITE PROP£Rt Y CLEAN£D UP AF1ER 8126187 EJJ 
COMPt.ET1CW OF lIEU INsrALJ..A T1ON. 

1/1 RE/.EASE SPECIRC TECHNICAl. DIRECTIONS FOR RrQ.lA7tlRY COMPUANCE MCWITORJN(; WEJ.J..S 
PHASE I. ()A/( R/[)(;E NA TIONA/. LAIJOIftA 7tlRy. ()A/( RIIJGE; It! a. K-4147, APR4 1!llJ7. 

__ ~7C ~ ~ 8126/87 
ryn •. Howze 

~b-t.# ~ 1/5/90 
c ae~ers 

PAfE ..l.l.. OF ..ll... 
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~ 
ERe / EDGE 
Environmental HE'LL No. 971 and Enerl,Y 

LOCA TlON.·WAG5 ~ Services Co. 

• NOHI.112RlNG WELL 
DEVELOPMENT FORAf 

DEVELOPMENT DETAILS 
~ 

ME7HOD OF 
D£JIE1..OPM£NT: Pumping 

D£JIE1..OPMENT 
12/27/89 I£.CAN 11~~· 7111£: 

D£JIE1..OPMENT 
1/5/90 f!i.DINt; D~ lIi 

D£JIE1..OPMENT 
OBSER..aJ 8~ D. Charles LItle and Michael L. Ebers 

ONE IIIE1..L IoQ.UM£· 9.1 GAJ.J.ONS 

10TAL GAU.ONS PtMIP£D: 229 1OJ:4t ICL.' IG.IAIII!3' PUIIP£D: 56 

1N17W. pH: 7. 7 FINAL pH: 6. 7 

1NI7IAL CONDI.IC"WTY (uS): 126 F1NAJ.. CONDlJCm"TY (uS): 835 

1J£SCRIP71atI OF NTW. nJRlllDlTY: Cloudy , 

t::J£SCR1111ON OF' FINAL ~TY: Very slightly cloudy 

e F1NAJ.. ~ TIIRIIIDITY: 29NTU's 

.. .' . 

lIEU AJIIIIIIfIO~ II~ Michael L. Ebers 

.tJDDIIt 
(E. .1E1I! MaDe 
.. 1Bf • QItOUIIJ SlJllFM:E C TAJIII(' 7IftJCI( 

O/St:HAIIGE1J e S1CJIIIII SlIa'S' e S7rJPA« TAJtII($ 
m- e I1IfUItI$ e D1HEJr 

_"At P/fE-IJinFJ.QllllENT 
.. 1Bf 1JD#1H: S.O' from sround i~rf~~e 

D£'VEZOPM£NT OBSERVA TlONS 

e 
___ ~IE'i! ... J"*~ .C- 1/5£90 , 

j Michael ~ Ebers 

! 
PAGE -l1. OF' ..l].. 



ERe / EDGE lIEU NO. 971 -, Environmental I.OCA 11ON: WAG5 
and EnerlY 12-27-89 . 

~ Semces CO. DATE': 

e 
MONITORING WELL DEVELOPMENT PROGRESS 

ONCIfEU HXUME _ 4. 1 GALLONS 

G4LLfJNS D£SCRllllIDN ~ pH 
CON/JtJC-.~ II£U 

OAT£ l1M£ OF' TUlllllDfTY 
~::J 

IQ.I.MS' COMMENTS . 1'tJ/i1FIB) 
TUlllllDfTY (NTlI's) I'tJiI#lIEI) PUIIIIf1) 

12-27-89 1500 7 7.7 126 

1-3-90 1500 94 Cloudv 6.3 875 

1-4-90 400 108 Cloudy 5.9 840 209 

1-5-90 1200 20 ~t~§ll§lY 29 6.7 835 229 56 

-

e 
.. 

R£StJL TS A T END Jf!illS1y 'Q 67 835 229 56 QF' Dn£LOPMENT 

COIIM£NTS 

(\, ( ,.. 
~ 

I Q9.SS1P1Sr sr;rtA"'" M.,t J \ _l.,JJ.~ -1/5/90 
n.Lcnae~ .1..\ J,!;oers 

e, 
DA~ 14 "1:' 19 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

WELL No. 971 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

F~Rf]E.iF~I';'~!'''"i SL.lJ; .. :''"r'~! \)EF~:;3 J CJ!\[ .. ;~i- .. l!! t;.~(lf...) It 1. SJ8C:i 

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

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VDL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF {:, FINITE DHil"1ETER l-\IELL TO l::.hi INSTAJ\lTl~I\IEOUS 

CHARGE OF IrJf-iTER II i 
( 2) METI-lOD OF BDUl-tJER Pd\!D RICE, j 976 (ART I CLE I t~ 

VOL. 12, NO.3 OF WRR ENTITLED 

WELL NO .. : 971 

"P! SLUG TEST FOP DETEHI"! I N I 1\IEl j-1YDF\(.:lUL:r. C CONDUCT I '"./ I TV 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETR(.:.TING WELLS";' 

DATE OF TEST: 2/5/90 

PROJECT NO.: E221-002 CL lENT: l"1I"IES 

SITE LOCATION: WAG 5 

e I EDGE, INC. FIELD INVESTIGATOR: BRUCE MCI"IASTER 

e 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 5.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN 7.55 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 5.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALL lNG-HEAD INDEX = l, (" 1" IF FALLING, "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 28 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2.1510 
2.2285 

PAGE --l} or --1.9 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

WE'LL No. 971 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TINE 
(SEC 

10.00 
20.00 
30.00 
40.00 
:-;() .. ()(; 

60.00 
75.00 
90.00 

105.00 
120.00 
150.00 
180.00 
240.00 
300.00 
360.00 
4:Z(j. ()() 
480.00 
540.00 
600.00 
720.00 
!340.(lQ 
960.00 

1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 

DEPTH TO WATER 
(FEET) 

4.500 
4.230 
4.010 
3.820 
3.610 
3.440 
3.230 
3.030 
2.870 
2.710 
2.490 
2.290 
1.990 
1.790 
1.650 
1.540 
1.450 
1.380 
1.330 
1.320 

1.260 
1.190 
1.140 
1.120 
1.100 
1.100 
1.100 

HEt~D 

(FEET) 

~~:; to 52C) 
311 25(j 
~~:. It () :;() 

2.840 
~2o; 63(; 
2 .. -"ft:)i) 
2 u :-;:5() 
2 u ()!:~jCi 

1.890 
1.730 
1.510 
1.310 
1.010 

.810 
" 67() 
.560 
.47.0 
.400 
.350 
.340 

.. __ .3.2(?.: 

.280 

.210 

.160 

.140 

.120 

.120 

.120 

************************************************************** 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

P~RMEABILITY = 3.64E-06 FT/SEC 1. l1E-04 CI"IISEC 

TRANSMISSIVITY = 1.82E-05 FT**2/SEC 

PAGE li OF .lL 
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ERe / EDGE 
~. Environmental 

and hero" 
~ Services Co • 

IfE1.J. No • ..!.!..::.. 

HYDRAUliC CONDUCUVlTr CALCULA nONS 

z::L_l_LL ... 1. ::::acs:::::z=Z::±::I .. _ .. J:::L::L_Z:::Z::W::=Z::Z 

o 2 3 7 

TIME IN MINUTES 

8 9 II 

PAfiI£ E.. OF' --.!2 



CHAIN OF CUSTODY RECORD SAMPLE 

~ . 
NUMBER: 

T MCI/CONSULTING ENGINEERS. INC. FOR 

f..u. t NASHVILLE KNOXVILLE HUNtsVIL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
~11 Sol (615)966-9788' . . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

q71 .5 h1SA S- 50 i } 
SAMPLER:~ ~ .. DATE: TIME: 

~ J:;,;- /S7 I J: If, A~ v ., r St6NATIIR£ 1 

RELINQUISHED BY: 
DATE': TIME: WITH: . 

RECIEVED BY : DATE' : TIME: WITH: ( SIGNATURE) ( SIGNATURE) 

~~ 9/11'/87 ')... :2..)' ~~ qf esf g 1 z,:z.s ufl-tv(... 
v v 

. 

REMARKS: 
. . - .. . 

i 

• 



"'0 
DI 

I.Q 
f'I) 

I~ 
o .., 
I~ 

'I 

e e • 
• MCIICO~SULTI~G ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVillE KNOXVILLE HUNTSVILL~ t.oUISVlLLE 
021l 8.0. I . (615)966-9188 · OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

171 .Sv5A f'" ROc,k Cu+-f- "»45 
SAMPLER: ~ 

~ 
DATE: TIME: '" 

g) 'J.-? )P,7 JJ.-: I.'l- PM u ..., I SIGNATURE J 

RELINQUISHED BY: 041£: TIME: WITH: 
RECIEVED BY : 

DATE: TIME: WITH: 
C SIGNATURE J ( SIGNAT'1RE ) 

7h-.~ 9/1,/81 ,...;..2-)" )'1c-I (1k,~ ~ <t(~(B 1 z,.,:~ crf!-(\l L 
fI v V 

. 

REMARKS: 
.• • • V" . ~ .. - -- . 

.. 

; , 

. 
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ERe / EDGE 
Environmental 
and EnerIY 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORJN(; lIEU PROGRAM 
lIEU DA TA NAllRA 11VE' 

lIEU No.--E12. 

Monitoring well number 972 is located in WAG 5. 
It is 50' south of the southern boundary of WAG 5. 
The location is shown on ORNL drawing number C3E 
20004 A080. Survey coordinates for this well are 
N 16891.927, E 29852.631 (X-l0 grid) or latitude 
35° 54' 47.08" and longitude 84° 18' 38.14". 
Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion 
from X-l0 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 Plan~ 
control, November 6, 1985, Field Book: ESS-3115, 
pp. 1-20e n Tbe 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 972 was drilled by A.L. Clark Drilling 
services, Inc. A Driltecb air rotary rig was used 
to drill this boring for monitor well installation 
under the operation of steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 

PAGE.L- OF~ 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING lIEU PROGRAM 
lIEU DA TA NARRA me 

lIEU No.--lli 

8/27/87 and was finished on 8/31/87. 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: 

The rig and tools were steamcleaned and mobilized 
to the well location and set up. A 14" boring was 
drilled to a depth of 13.6 1 • Radioactivity levels 
of from 0.5 ·to 2.0 DR at 7' depth were detected 
by the site health physicist. Appropriate health 
and safety procedures were initiated at that time. 

Ten-inch surface casing was set to a depth of 
13.8'and grouted in. The boring was advanced 
with an 8 5/8" tricone air rotary. to a total depth 
of 75.0'. Four-inch stainless steel casing, 
screen, sandpack and bentonite were installed. 

This well was logged by Engineering, Design and 
Geosciences Group, Inc. (EDGe) hydrogeologist John 
W. Anderson. All well construction materials and 
supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual 
items is shown gn the included Monitoring Well 
Katerials Certification form. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PACE L OF ..JJ!. 
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ERe / EDGE 
Environmental 
and Energy 
Services· Co. 

2.0 Technical Information 

2.1 Decontamination Procedures 

MONITORING ffEU PROGRAM 
IfEZ..L DA TA NAMA "lIE' 

lIEU N4_9.7L-

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

4147, April 19S7, pgs. 2-4). A checklist of the 
cleaned materials is included with this data 
package. 

2.2 Geoloqy 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone' of the Middle to Upper Cambrian 
Conasauga Group. Tbe Conasauga Group in the Oak 
Ridge area consists of six formations. Tbey are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 

PAGE' -1. OF A 
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and Enerey 
Services Co. 

MONITrJRlNG IfEU PROGRAM 
IfEU DA TA NARRA 111£ 

IfEU No. 972 

structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56° northeast and dips of about 30· to the 
southeast. 

2.3 Sample Collection 

No samples were collected during drilling. A drill 
water sample was collected .from the water pump on the 
drill rig on 8/31/87. Analytical results for the 
sample described above can be obtained from the . 
Remedial Action Program data base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type B well. A fourteen-inch diameter 
boring was augered from ground surface to bedrock 
(13.8 feet). ~ ten-inch diameter string of 
decontaminated steel surface casing was installed 
and tramie grouted in place. The surface casing 
minimizes potential cross contamination between 
the regolith and bedrock water bearing zones. The 
air rotary method was then used to drill an eight-

PAGE....!.. OF~ 
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Services Co. 

MONITDRING If£U PROGRAM 
lIEU 0..4 TA NARRA me 

lIEU No. 972 

inch diameter boring to a total depth of 75.00 
feet. A four-inch diameter stainless steel silt 
trap was installed from 74.7 to 75.0 feet. Above 
the silt trap, a four-inch diameter stainless 
steel screen was installed from 59.7 feet to 74.7 
feet. A four-inch stainless steel casing was 
installed from the top of the screen at 59.7 feet 
and extending 2.63 feet above ground surface. A 
sandpack was then poured into the annularspace 
from 59.0 to 75.0 feet, with a 2.0-foot bentonite 
seal poured into the annular space above the 
sandpack from 57.0 to 59.0 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. 

2.4.2 Well Development 

Well number 972 was developed to remove drill 
cuttings, silt, and other fines. The monitoring 
well was developed using a Geoquard pump with an 
air compressor. All pumps were cleaned prior to 
use according to specified cleaning procedures 
(see Paraqraph 2.1). The well was developed until 
a measured total of 193 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 

PA«L OF...1§... 
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MQVlT()f{JNt: lIEU. PROGRAM 
lIEU. OA TA NARRA 1111f: 

lIEU. NA-.!lll 

final turbidity value measured at completion was 
3.4 NTU's. A development form showinq the exact 
method of development and other pertinent data is 
appended. 

2.4.3 Installation of Dedicated Monitorinq Well 
~p 

After the well was developed, a Geoquard Model No. 
5614 dedicated monitorinq well pump was installed 
on 1/16/90 at a depth of 73.5 feet below ground 
surface. These pumps are decontaminated at 
American Siqma and are sent prepackaqed. A copy 
of the pump certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testinq 

Well number 972 was tested. for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously addinq a known 
quantity of water to the monitorinq well and 
measurinq the recovery of the water level over 
time. The chanqinq water levels were measured 
using a Druck 15 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 4.27 x 10-6 em/second (shown 
as permeability on the hydraulic conductivity 
calculations printout attached) was calculated 
usinq the Bouwer and Rice method. A computer 
printout of the hydraulic conductivity 
calculations is included in this data packaqe. 

PAGE ...2... OF' ..!!.. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

WE'LL No.--E1. 

PRE -DRILLING TASKS 

1. £XCA VA "ON PERMIT OBTAINED. 9[27[87 

2. ALL EQtJIPMENT HAS BEEN ct.EANED BEFORE DRlWNG. 8/27l87 

.1t1. SCREEN AND CASINGS HA ~ BEEN WA~ STEAMED. N/A 
RINSED ",TH DC-ION/ZED OR D/S"J.J.£D WA TER. RINSED 
",TH ISOPItOP'YL ALCOHt:Jt. WRAPP£D tilTH PROTEC"~ 
COVERING AND STORED f.JFF" 7H£ GROUND. 

..lb. PRE-PAOfAG£l) SCREENS, CASINGS AND CENTRALIZERS 8/27/87 
.1fER£' USED. 

4. ~ AR£'A FOR SAMPlE £KAlIINA"ON CO~ ",TH 8/27/87 
ct.EAN POI. 'I'E7H'If.ENE. 

5. ct.EAN KM~ Q.o~ SAMPiI JARS AND I.AB£1..S 8/27187 
ON-HAND. 

6. POI. 'IC'TH'I1..ENE CO~ IN PLACE O~ HOt£. 8/27/87 ft..i 

A.D1J117ONAL N01E.S~VA 1IONS: 

G¥J:Sa'e S1QVA1VRE/2'AlE'~4:)V)1 4411 L 8/28/87 

• 
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., ERe / EDGE 
Environmental WCLL No. 972 and EnerlY 

~ Services Co. e 
.. Q~~Qfi.~M(Ii~ llQ/i. ~~Clfl.ls..T 

QR(LLING EQUIPMENT 

. 1SOPROPn. DDONIZED 
£'QtIII4IENT SCRAPC STEAM STEAM ALCOHOl.. MTER 

CLEAN RINSE RINSC RINSE 

RIG X X X N/A tVA 

AiIt1ERS X X X X X 

lIlTS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X e 
M'1RK TOOLS X X X X X 

AUGER PINS X X X X X 

. (\f'n .. 
. \ ~~ 

OI1S£RV£RSKJNA7lIRF./llt4TC ~~ ) V \ V J 8/27/87 
~w. Anderson 

e 
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ERe / EDGE 
Environmental 

WELL No. 972 and Enerey 
~ Services Co. 

• ORNL MONITORING HE'LL LOG PAGE' -L OF'.._1 _ 

LOCA77ON: WAG 5 DATE: START: 8L21L8l 

DRILLER: St~l£~ ~]ar~ 
FINISH: 8/31/81 

John W. Anderson 
Steve Kirk LOGG£D BY: 

HELPER: 
HEALTH PHYSICIST: Paul Eldridge 

DRILL: Driltech 

TYPE DRlWNG: Auger and Air Rotar~ LUBRICANT rtPE: Mol:lkote 1000 

No. SAMPLES TAKEN: None T'rPE: ~LA 

CONTAINMENT rrP£: Auger Pan, Plastic and Containment Box 

THICKNESS OF' . SOIL (REFUSAL DEPTH): 13.8 DRlWNG FLUID SAMPLES: 

DEPTH DRlLI.EO IN ROCK: 61.2 rtF£,: Water DATE: 8L31L8l 

TOTAL DEPTH OF' lEU.: 75.0 0972W01 

~ SMIPI.E PERCDlT 
(NUMII£R ~1 I~ R£COI/EltY V SOII./IJEIJROQ( tJ£SCRIP77ON 

FROII TO INTERVAL 'SPUT SPOONS 

0.0 5.6 Silty clay with limestone fragments. orange 
with light gray, damp, (fill). 

e @5.6 Original surface - organic material. 
5.6 13.8 Silty clay with shale fragments, light brown, 

damp. 
~0.5 to 2.0 mR at 7.0'. -

@ 13.8 Shale, weathered, medium brown, wet, crumbly, 
auger refusal. 

13.8 22.5 Shale, weathered, medium brown, wet, crumbly. 
22.5 25.6 Hard - Limestone? 
25.6 30.4 Soft, hole producing large quantity of water. 
30.4 60.1 Fairly hard. 
60.7 75.0 Closely spaced hard and soft layers. 

15.0 Total Depth 

Note: 0.5 to 2.0 mR at 1.0'. 
--- ~--

e 
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ERe / EDGE 
Environmental 
and lnerl1 
Sernee. Co. 

Hf"LL No. 972 

WELL INSTALLA TlON/COMPL£.TION FORM 
O.R.N.L. MONITORING Hf"LL PROGRAM 

LOCAb' WAG 5 I e pafF. {ffR""A 1ES 
29852.631 

LOGQ£D PROOFED 
8'11 John W. Anderson 8'11 _______ _ £l.EV. Qf()tJND. meS6 

£l.EV. TOP STAINLESS 
STEEl. CASING. 777 1 76 

0RILLINt: CCMlPAN'I1 A. _ L • Cl a rk Drill i n9 Se rv ices 

DRlUER: Steve Cl ark H£1.P£1t: Steve Ki rk 

DIIIJ.lJNG M£1HOI): a 14 /NQoI AIJGER 13 . a LF'. 
o /NQf AIJGER LF'. 
[J 8 578 /NQoI ROTARY- 61. 2 LF. 
o INQI ROTAR"'- LF'. 

AlA 1£RIALS IIS£D 
aT. IJSE1) 

Ia. .d!A. I'DUNDS OF IDI7D/IIfIE I'B.I.C1S (SI,IIfFM:E CUIW' 1£41.) 

lJ..B n: rJ ~ SlWM:E CUIW' 

.!..2. ...6-D .stQrS OF t:DIDIT (.SIJIIFAtE CUM') 

l.Z...D I'DUNDS OF JIIfIIDII) ~ (.SIJIIFM:E ~ 
36.0 QAl./.DN$ OF _. (S'IIIfFM:E CdMV 

62. 3 n: OF ..i...- l:IK STAIIID$.S7!I1 CUIW' 

15 • 0 n: OF ~ l:IK STMiIESS.S7!I1 st:IIIII1t 

!JL ..!Jl .stQrS OF .sMIP 

50.0 50. ° I'DUNDS OF ~ MJ.E7S 

17 • 0 1§.J) .s.CJI'$ OF t:DIDIT (EI. CUIW') 

.u.J) I'DUNDS OF 1'fJIDftD. ~ (EL ~ 
96. 0 QAl./.DN8 OF _. (EI. CdMV 
3.36 n: },P ~ nm 1fItI7EC7ftIC ~ 

IfEAIIItIN ". I»+iMMiiS """.D'JMIJ'IP ICI.IAMD' 
AND IJSE1) ICI.IAMD' . 
Spjllage and jrregylar auger boring diameter • 

..... M:E CdMI' ,.... ...,., a 1m IItJ 0 

STMiIESS.S7!I1 ~ 
1.IIDIE" ...,. aim .. 0 

EL t.'IIM.lr II!IIIII II L~'" ~ 
8 RJJ:W 1ItJIJII/7& .." ~ 

t17N11f 

aT ... II!IIIII )G 1m .. 0 
MOMTaIINfJ lIEU J!II.III /lASE SET AT 73.5 nET. 

C£NIRAI.IZERS AT 5.0 FEET. 
15.0 nET. 

35.0 FEET. 
55.0 FEET 

NO'IE: 
AU. 1JD'1HS AIlE AEASlI'iS) 
FROM GRtJtIND S1IRFACE 
IJN/..£$S 01HER1IIS'E N01ED: 

TYPE B WELL 

NtJU' ~ tJIIT 
JDl5....(W.rr 

_1TfJII," 
NtU .li..,.O/DT 

DRILLING DA f' 
STAR: 8~27~7 
FINISHED:. 8 317 

r... 2~ aA. .srAIFA~ 
fIIII01Er:7M C4.SIPIC ~ 
4MlJ£ tiIIft:UID .5UiFACl' 1rJ 

'-I »~ l~ 6D./W IiIROIJND 

to::: -+"14 • !!:.Q...... I.If&4, .. HfJl.E 
1LJL 1rJ.!l.:l! RET 

~ -. "I. STAINI.ESS S7EZl. 
2 • 63 f4 I -.Y!PMt fi1tOUND 
SlWAtE JD ~ nET 6D._ 
tiIIft:UID SlWAtE 

I. ~mT""-'" I • 
IIiI1iI!Il ~' Lflf1 ..l.3...8 

t::J. H..ill.. .. /Iaf£ Htu 

.5I'At ..Q.JL JD 
.." .~- nET 

f'!I. t:JDI'IIIM.f/Dt . 

"J IINTr/III7C I'fU.Cf .5I'At t·:- .5l.Jl JD.5.!l....O RET 

III .sMIP I'WJK ~ JD 
l5.Jl RET 

...i-.M .. STAIIID$ .S7!I1 
• ill S1DTJ'IP st:IIIII1t s.u. JD 

l!L1. nET 

~ ...L... .. STMU:SS S7EZl. 
- '. 7 -.T RM',II:I4It B.J JD 

li..O.RET Ie 
PAtiI£ ....lJl OF ....J.a,. 
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ERe / EDGE 

Hf"LL No. 972 Environmental 
and Enero 

OA TE': 8/31/87 
~ Services Co . 

• 
M.QNlTQRIN(i ~I.L M~ TE/f/~I.S 

C£R77F1CA 770N 

I7E'M,AlA 7E'RIAL Qd lE. fCi£I1 Ild TCH Nl"WJ£Il 

SAND 
8/31/87 02 

--
8/31/87 02 

B£N1r:JNITF 

STAINLESS STEEL SCREEN (PRD'ACKAfi!£D • ~2 DND 8/31/87 05 
STAINLESS STEEL CASING (I'II£PACKAfi!£D. ~:::) 8/31/87 05 

STAINLESS STEEL CENTRAlIZERS (PRD'ACKAfi!£D ~ JJ:) 8/31/87 05 
STAINLESS STEEL CAPS (PRD'ACKAfi!£D ~ J::) 8/31/87 05 

MONITORING IfEU Pf.JMP (PREPACKA«D ~;:,;) 1/15/90 03 

e GROUT 
9/01/87 10 

. 
IfEU COIIPS 9/87 01 
SlIRF'ACI:: CASIN(; 9/87 01 

COMMENTS: 

-

'" 
( \ ~ r~ 11 

e 
\ :1 V ,\ V 

tJII$£RtDI .5rQVA 1tfIf'/DA J&:- l ~ l '1 n/JL- 9/01/87 . 'C,3n W, Arl<rerson 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-Hf"LL COMPLETION 
CHECKLIST 

POST- ttE'LL CQMPLEllQN TASKS 

1. . MUD SCRAI'£D FROM AlIGERS. SAMPURS, ANO AU. 
OTHER EOIJIPII£NT. 

2. AU. MlID FROM RI(; AND EQlIIPIJ£NT SCRAPfIiGS AND 
ClJ17'INf)$ DISPOSED OF IN ACCORDANCE tilTH THE 
SPCaFICA nON- PRO~. 

..1 lIEU. D£lEZ.~ IN ACCCRDANCE tilTH 1H£ SPCaFICA TION" 
PROIIID£D AND D£'TM.$ CF THE D£1IEI.OPMENt ACnWTY 
RECORDED. 

4. DRIt.J...IN(; SITE PROP£RL Y ctEANCD lIP AF1ER 
COIIPLE11ON OF lIEU. INSTAU.A 11ON. 

WE'LL No.--E1. 

COMPLIANCE 
JM1I ~ 

8/31/87 

8/31/87 
~-

4/03/90 

8/31187 ~ 
" R£l.EASE SPCCIF1C TECHNICAL DlR£C7IONS F'lJR RC6UA TrlRY CtJtIIIIUANCE MON/TrJRIN(; IfEU.S 

PHASE I. OAK RIDC£ NA1ItJNAJ. LA8(WATrlRY, OAK,.. .. a K-4147, MWll '.7. 

tJIISlRVER .5fQVA~ATE(l\rlI'1 Xc:>Y14 .• r=><=> 8/31/87 

"D, C Om9 DDoE fdi c 4/03/90 
D. Charles Lytle 

. PAtitE E.. CF...!!. 
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.. ~ ERe / EDGE 

Environmental 
IfEZ.L No. 972 

and EBero 
~ Services Co. lOCA 71ON.·1i8G 5 

.A/O/i.ITORlNG WE1:1. 
DEVELOPNENT FORJI 

DE'lIE'lOPUE'NT DE'TAllS 

M£7HOD OF Surging and pumping Dn£1.0PIIEN'[;. 

D£'V£J..OPIIENT 
1-11-90 .t:ANIl~lE; 1111£: 

D£'V£J..OPM£NT 
1-15-90 £NDIN(; Qd lra' 

D£'V£J..OPMENT 
D. Charles Lytle 0IISERiEZ' B¥.' 

ONE' lIEU 1la.UAE.' 57.5 GAl.LONS 

TOTAL GAU.CNS PtJIIP£D: 193 107M IIIU. HZ~ PUJJP£D: 3.4 

INITIAt pi/: 7.1 FINAl. pH: 7. 2 

1N11W. CONDIICTlVfTY (lIS): 412 FINAL CDNDIJCTMTY {u$}: 430 

D£SCR11111ON OF NTIAL 7URBIJIm Slightl~ cloud~ 

e D£SCR1111ION OF FINAl. 7URBIJIm Clear 

FINAL AEA.SUE1 7V1IIItIJIm 3,0 

lIEU. ~.e 6¥.' R • C. Will i ams MMES 
ODOR 

None tZ: .7ER: 
WATER o GROIJND stJIIFACE o TAN/( 7RIJa( 

DISCHARGED CS7rJIIM~ C S1DrAtiIr TANKS 
m .DIfIMS o D1HDt 

IM1IAI. l'fIIIJE-D£YEl.flWENT 
11147E1r~7H: 3.4 water level from surface. 

OE'VElOPMENT 08.sE'i'VA TlONS 

e 
taUlBP SVlA7tfIf;4M.. 1>. docl"OPDS'fl1-1S-90 

D. Charles L~tle 

PAtilr 11. OF JJL 
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ERe / EDGE I#fU Na 972 

~. Environmental LOCAl1ON: WAG 5 
and Energy 

1-11-90 ~ Services CO. DATE: 

MONITORING WELL DEVELOPMENT PROGRESS 

DATE I ",tiE 

1-11-90 1 1330 

1-11-90 1 1500 

1-12-90 1 1400 

1-12-90 1600 

1-15-90 1700 

RESfJL TS A 7 END 
OF tJ£VEI.OPMDl7 

1=1 DESCRIPTION 
OF 

TlJRBIDiTY . 

16 
Slightly 
r.1 nlirlv 

45 Cloudy 

48 Clear 

Clear 

54 Clear 

Clear 

ONE lIEU a.aUME .. 

M£AstlRED 
pH CQVDUC-I Tr)TAL I /fW. TlIRIIIDITY 

(Nnt'S) 
11lifTY GAJ.J.ONS H:,tu,va 
t,.S) PtJMIIE'l) PfIMPD) 

-- 7.1 412 

-- 7.2 482 61 

2.0 7.1 409 109 1.9 

2.0 7.2 383 139 2.4 

3.0 7.2 430 1 193 1 3.4 

3.0 17.21 430-1 193 3.4 

~T.S Water cleared .even after surging. Tested well twice, still 
'remained clear after surging. Passed and moved on. 

u. ,-,"ones I..ytre, 

57.5 GALLONS 

I COMMENTS 

PAGE ..a OF ..l..a. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL No. 972 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
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.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DH~METER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOUWER AND RICE. 1976 (ARTICLE IN 
VOL. 12. NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERI"IINING HYDF<AULIC CONDUCTI\lITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

WELL NO.: 972· DATE OF TEST: 3/28/90 

PROJECT NO.: E221-002 CLIENT: MMES 

SITE LOCATION: WAG 5 

EDGE. INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER == 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER == 4.00 INCHES 
DIAMETER OF DRILLED HOLE == 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN == 72.75 FEET 
THICKNESS OF SATURATED AQUIFER ZONE == 15.0<) FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT == .99 FEET 
ESTIMATED POROSITY OF GRAVEL PACt< == .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) 

3.1109 
3.1116 

PAGE ..12. OF .l!L 
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ERe / EDGE 
Environmental 
and Energy 
Services Co • 

WE'LL No. 972 

• ----------------------..1.------1 
HYDRAULIC CONDUCTIVITY CALCULA TlON.S 

T I t'1E DEPTH TO WATEH HEAD 
(SEC (FEET) (FEET) 

10.00 4.110 3.120 
20.00 4.110 3.120 
30.00 4.110 3.120 
40.00 4.100 3.110 
50.00 4. HIO 3.110 
60.00 4.100 3.110 
75.00 4.100 3.110 
90.00 4.090 3.100 

105.00 4.090 3.100 
120.00 4.090 3.100 
150.00 4.080 3.090 
180.00 4.080 3.090 
240.00 4.070 3.080 
300.0() 4.060 3.070 
360.00 4.050 3.060 
420.00 4.040 3.050 
480.00 4.030 3.040 
540.00 4.030 3.040 
600.00 4.020 3.030 
720.00 4.000 3.010 
840.00 3.990 3.000 
960.00 3.980 2.990 

1080.00 3.960 2.970 
1200.00 3.950 2.960 
1320. (10 3.940 2.950 
1440.00 3.920 2.930 

" 1560.00 3.910 2.920 
1680.00 3.910 2.920 
1800.00 3.890 2.900 
1920.00 3.880 2. 89() 
2040.00 3.860 2.870 
2160.00 3.860 2.870 

~*********************************************** 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY - 1.40E-07 FT/SEC - 4.27E-06 CM/SEC 

TRANSMISSIVITY = 2.10E-06 FT**2/SEC 

PAGE' .l§.., ... of- ,..l8.. 
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. '.' .' '. CHAIN OF CUSTODY RECORD ~~~:~~: 
tTJ MCI/CONSULTING ENGINEERS, INC. FOR , ..u. NASHVIl.LE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS oq7.~ 

(615)966 .. 9788 .. OAK RIDGE NATIONAL LABORATORY ~ Lt.l() l 
WELL NO.: . 'i LOCATION: TYPE: VJ \ 
SAMPLER"~\tjAOJ l7~~t" .. 1J1".1~ ~;S' t--__ G:_e_tr.......-___ --t 

l'\. l DATE;q ('":? I C'"\ TIME:, 0 "/ D 
f UV\' AA~ k: 1s~J 'l )(. \ "\11~ (.A )c...+eJ7 \..:I' ..:) 0 / 

RELI~,SHED BY: DATE: -> RECIEVED BY: 
1\ ~ C SIGNATURE J TIME: WITH: ( SIGNATURE) DATE: TIME: WITH: 

\ V 

REMARKS: _______________________________ _ 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITOR/Nt: IfiEZ.L PROGRAM 
lIEU DA TA NARRA 111£ 

lIEU Na. 973 

Monitoring well number 973 is located in WAG 5. 
It is on the new road along the southern perimeter 
of WAG 5 just north of Mel ton Branch. The 
location is shown on ORNL drawing number C3E 20004 
A080. Survey coordinates for this well are 
N 16897.749, E 29841.486 (X-10 grid) or latitude 
35· 55' 46.77" and longitude 84· 18' 38.52". 
Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion 
from X-10 grid to Tennessee-~ert 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 973 was drilled by A.L. Clark Drilling 
Services, Inc. A Schramm Rotadrill rig was used 
to drill this boring for monitor well installation 
under the operation of RiChard Pickel. Drilling 
commenced on 9/2/87 and was finished on 9/9/87. 

PAGE ...l... OF .1.Q., 
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MONITrJRlNt: IfEU. PROCRAM 
IfEU. DA TA NAMA 711,£' 

lIEU No. 973 

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:* 

9/2/87: The rig was moved to the well site. 
9/3/87: The rig was set up and drilling with 

6" augers commenced. 
9/4/87: The drill hole was drilled to a depth of 

15.5' • 

9/8/87: 

9/9/87: 

The drill hole was bailed to remove 
drill cuttings. 
The drill bole was bailed one more time 
and 2" stainless steel screen, casing, 
sand and bentonite were installed. 

This well was logged by Engineering, Design and 
Geosciences Group, Inc. (EDGe) hydrogeologist Bryn 
D. Howze. All well construction materials and 
supplies were from Martin Marietta Energy Systems 
approved batches. Tbe 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, 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PAGE .1.... OF ..1.Q.. 
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and Enerl,Y 
Services Co. 

MCWlTDRINC lIEU PROGRAM 
HEz.J. 1M TA NARRA TlV£' 

ItEU No.-2.U 

centralizers, and stainless steel silt trap 
underwent the cleaning and 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 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper cambrian 
Conasauga Group. The Conasauga Group in the Oak 
Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with th~ regional strike 
of 56- northeast and dips of about 30- to the 

~outheast. 

PACE -1.. OF ..1Q. 



~ ~ 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

2.3 sample Collection 

MON/TrJRIN(; lIEU PROGRAM 
lIEU DA TA NAlfRA me 

lIEU No.--ll3. 

Two soil samples and one rock sample 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 ~orms for these samples are included with 
this data package. Soil sample 0973S01 was 
collected in the auger interval at 5.5 feet on 
9/3/87, soil sample 0973S02 was collected in the 
augered interval at 11.4 feet on 9/3/87 and rock 
sample 0973ROl was collected in the augered 
interval at 14.4 feet on 9/4/87. Analytical 
results for the three samples described above can 
be obtained from the Remedial Action Program data 
base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 15.3 
to 15.5 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
10.3 to 15.3 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
10.3 feet to 1.98 feet above ground surface. A 
sandpack was then poured into the annular space 
from 9.1 to 15.5 feet, with a2.0-foot bentonite 
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MONI17'JRING ItEU PROGRAM 
lIEU DA TA NARRA 1111E' 

IfEl.L No. 97 3 

pellet seal poured into the annular space above 
the sandpack from 7.1 to 9.1 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 973 was developed to remove drill 
cuttings, silt, and other fines. The monitoring 
well was developed using a Geoquard 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. The 
final turbidity value measured at completion was 
2 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 Geoquard Model No. 
5614 dedicated monitoring well pump was installed 
on 1/19/90 at a depth of 12.6 feet below ground 
surface. These pumps a~e decontaminated at 

PAlE -L OF .lQ... 
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J/0NI1'0IlIN& IfEU. PROCRAM 
IfEU DATA NARRA n~ 

IfEU. Na.--S1.3 

American Sigma and are sent prepackaqed. A copy 
of the pump certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testinq 

Well number 973 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously addinq a known 
quantity of water to the monitorinq well and 
measurinq the recovery of the water level over 
time. The chanqinq water levels were measured 
usinq a Druck 15 psiq pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 1.85 x 10·' em/second (shown 
as permeability on the hydraulic conductivity 
calculations printout attached) was calculated 
usinq the Bouwer and Rice method. A computer 
printout of the hydraulic conductivity 
calculations is included in this data packaqe. 
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I+f"LL No. 973 and Enerc;y 
~ Services CO. 

• PR~ -QRII.I.IfIf2. CIi!:.r;15'l.Ls.T FOR 
MONITORING Uf"LLS 

COMPLIANCE 
PRE -DRILLING TASKS 1ME INlnALS 

1. EXCA VA 110N PERMIT OBTAINED. 912/87 11J1 
; 

2- AU. E(JIIIPMENT HAS BEEN ClEANED BEFORE DRIWNf,;. 9/2/87 flU. 
.J4 SCREEN AND CASINGS HA 1£ BEEN WA5HEZ), STEAMED. NA 

RINSED 111m DE-IONIZED OR DlS111.J.ED WATER, RINSED 
111m ISOPROP'tl. ALCOHot.., IfRAPPED 111m PROTEC111£ 
COV£RfNG AND STORED OFF 7H£ GROUND. 

.lb. PRE -PAQ(AGED SCREENS, CASINGS AND CEN1RAJJZERS 9/9/87 flU 
JIER£ USED. 

4. »D'i'K AREA FOR SAMPLE EXAMINA 110N COI£R£l) 111m cz.l2l87 !l.}f 
ClEAN POI..)£7HYLEN£. 

$. CLEAN KNI~ GlOI£.S; SAMPI.£ JARS AND LAB£LS 2l'l.LaZ iR_ 
ON-HAND. 

e 6- POI.. YETH't'LEN£' COtellN PLACE O~ HOI.£. 9/U87 Oil 

ADOI11ONAL NOTES/OBSERVA 110NS: 

, 

e 
lJIISERtel stlWA1ZAIt£'/f)A1E ~. ~ 9L2L87 

Bryn D. Howze 

PAGE --L OF .1£. 
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~. 
ERe / EDGE 
Environmental 

~LL No. 973 and EnerlY 
~ Services Co . • ORNL MONITORING WELL LOG PAGE' -L QC"-L , 

LOCATTON: WAG 5 DATE: START: 2£2£62 
DRllJ.ER: Richard Pickel FINISH: 9/9/87 

N/A 
L()(;(;£l) BY: BrIn D. Howze 

HELPER: 

Schramm Rotadrill HEALTH PH'tSIClST: Paul Eldridge 
DRILL' 

TYPE DRlWNG: A'!.lg~;r;: LUBRICANT T'YP£': MolIkote 1000 

No. SAMPLES TAKEN: Three ~. Two soil and one rock 

CONTAINMENT TYPE: 4uaex: ~a:a aIu.} g] ast;i s;: 

THICKNCSS QC" SOIL (REFlISAL DEPTH): 12.8' DRlWNG FLUID SAMPI.ES: 

DEPTH DRlI.J..£D IN ROCK: 2.7' T'I1£. NA DATE: 

TOTAL D£PTH OF lIEU.: 15.5' 

DEPTH . SAMPI.£ P£RCEJIT 
(R.-rJ (NUMIIER f RECO~Y SOII./f!IEDROCK DESCRIPTION -[FROII TO IN1!i'i'VAL. (SPLIT SPOONS) 

0.0 5.5 Clay. slightly silty, orange-brown. with rock 

e 5.5 11.0 

fragments, chert (fill for roadbed) 

0973501 Silt, light brown. with roots. 

@ 5.5' * 0.2 mR at 5.5' 

11.0 12.8 0973502 Silt. clayey. light to medium gray, wet at 11.0' 

@ 11.4' 

12.8 13.2 Hard drilling (possible limestone) 

13.2 14.3 Soft drilling (possible. shale) 

14.3 15.5 0973ROI Hard drilling (possible limestone) 

@ 14.4' I 

15.5 Total Depth , 

!Wll 0.2 mR at 5.5' 

No split spoon samples were taken due to 

contamination at the pre-fill ground surface 
--.... -- ----

e 
PAGE' L OF .1.Q... 



ERe / EDGE· 
......, Environmental 

and Enera 
~ Services Co. 

WE'LL No. 973 

Hf"LL INSTALLA 1l0N/COMPL£llON FORM • 
Lt:1a4T1ON WAG 5 
ORNL GRID COORDINATES 
N 16897.749 O.R.N.L. MONITORING WELL PROGRAM F' 29841.486 

LOGGED PROOFED 
BY: Bryn D. Howze BY: Michael L. Ebers £L!v. ~a 774.336 

£LEV. TOP STAI/iI..lS$ 
~ ~~ J 7 6 306 

aR/~~~' A.L. Clark Drillina Services 

~~: Richard Pickel HELPER: N fA 

EQUIPMENT • 6 ] 14 INCH AW£R ] 5. 5 LF. 

C INCH AIJG£R LF. 

.... "f£RIALS USED 

EST. lJS£l) 
H'X. IIOL. 

..2....Q FEET OF 2 IN. s.s. SCREEN 

tl..a.l FEET OF 2 IN. s.s. ~NG 
.b..O.b..Q S4ac:s OF SAND 
40 • 0 40.0 POUNDS OF BENTONITE" p£l.J.ETS 

.l.:2 1.5 S4CK.5' OF CEMENT 

..H.L POUNDS OF POWDERED B£NTr)NfTE' 
10 .0 GIfJ.l.ONS OF 1llA7ER (CDlENTlNG) 

REASON FOR /JIFFER£NC£S II£TWEEN £S1IMATED 
IIOLUM£.S" AN/) IJS£D KXUIIIE3' 

~ 
LoatI+fIfJ.s7DL Q'HIIt 
fIWSIH ItIfJUII'ID .u c:ota 
07HDt • 

.u ~_ II!fIEIJ 

.sr., 1IINI UIBJ ..,.. AOC 

MONI1DIiIN(; If!U PVMP IIAS£ SET AT 12 • 6· FEET. 

CENTRAI.IZ£RS AT 3.0 FEET. _ 
15.0 FEET. 

____ FEET. 

NOTE: 

ORILUNG OATE:S: 
STARTED: 9/2/87 
F1NISHCD' 97978 7 
LoatI+fI(J S7EE1. ~8 

i. ...-- 5/8 INCH DIAII£7ER 

~I'NJ 

tIIItJV, .srAL..o....L 70 
r..64 .1.:.L. RET 

/.I • 6 1/4 INCH IJIAME'IDt 

«JIIIDItJU.' 

2 INCH I11AM!E7E1t STAIIrUSS 

S7EE1. CUM' 1. 98 n: MIIOtC 

fI/ItJIUIItIJ ..... ACIE" 70 10 . 3 n: 
._ IIItJIIID ..... ACIE" 

/"J • t:fE1I7IIAlJZDr tm-J 

.,."",,-,c I'QJEr .srAL 
1 

I- 7..1 lit 9.1 RET 

.... 6f.'i~ 15.5 RET 

2· INCH ...... 

': . .F-:I-" --j STAl1tUS'$ S7EE1. o. Q] 0 

aOTDSIIfIIIBI 
10.3 lit .!id.m:r 

AI../, DEPTHS ARC MEAStJR£I) 
FROM GROUND StlRF'ACE 
I.INI.£SS OTH£RWISE NOTED: 

_._- PI} 2 ...... ..~. . ..... 
lit 1 5 5 RET .: )j}:; SIDL .sr., JIW~ 

IIOTIIJII " ..",;u' 15 • 3 lit 15,5 RET 

15.5 RET TYPE A WELL NOT 70 SCAJ.£ 

PI« 1.Q.. OF 1.Q... 
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• 

ITE'M,/MA TE'RIAL 

SAND 

COUMENTS: 

e 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co . 

MONITORING ftf'LL MA T£RIALS 
CERl7ACA nON 

WE'll No._~ 

DATE': 9/9/87 

DAIE-.USED SA TCH NUMBER 

9/9/8702 

DBS£RtIER .5MiWA~A7E' ~ ~ 
Bryn D:Bowze 

9/9/87 

PAGE....ll or ~ 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-Hell COUPlETlON 
CHECKLIST 

ftE'LL No. 973 

COMPLIANCE 
J2A.lE INlllALS 

eQ$..[ - WEIJ. ,-QJl.PL£TlQ!:J. l~5K~ 

,. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 
9/9/87 hlJ 

OTHER EQlJIPII£NT. 

2. AJ.l MUD FROII RIG AND EQlJlPM£NT SCRAPINGS AND 9/9/87 BII 
CI.ImNGS DISPOSED OF'IN ACCORDANCE IIITH THE 
SPEClFlCA TlON- PROIIfDED. 

.1 . lIEU 1J£1IEl.OPE:D IN ACCORDANCE IIITH THE SPCClFlCA TlON- 1/18/90 'DL~ 

PROWJ£D AND DETAILS OF' THE IJ£1IEl.OPMENT ACTltlTY 
RECORDED. 

4- IJRII.J.JNt: SITE PROP£Rt Y Cl.£AN£D UP AFTER gi9/87 8/1 
COIIPLETION OF' lIEU. INSTAU.A TlON. 

• RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REQJI.A TORY COMPLIANCE 1I000TOR1N(; IlEUS 
PHASE I, OAK RIDGE NATIONAl. LABORATORY. OAK RIf)(;C. w.a K-4147. APRIL 11167. 

_Iflf _~1F 'h: ~ 9/9/1lZ 
Bryn D. owze 

1>. cp..ooO.fpsb 
D. Charles LYtl~ 1/18/90 

PAGE ..li.. OF' ..zu... 
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-. ERe / EDGE 
Environmental KLL No. 973 and her", 

~ Services Co. LOCA TlON:Y1A~'j • MQ8JIQRlNG WELl 
DEVELOPMENT FOBl( 

DEV£LOPUO/T DETAILS 

METHOD OF 
DnElOPUf1J.Ti. Sur~in~ and EumEin~ 

DilEOPMDIT 
IIl'.CAN Ild 1£. 1-11-90 TIM£: 

D£ieOPMDlT 
END/NC Ild lEi 1-18-90 

MlEOFtIENT 
OBSER..m 8~ D. Charles LItle 

ONE IfS..L 1G.lM:' !i.!i GAl.J.ONS 

roTAL QAJ.J.ONS PUMPED: 160 m1;lM IIIlU. H'XlAM!3' PUMPED: 36.4 

NTIAL pH: 6.8 FINAl. JIll: 1.1 
INITIAL CON/JUC."WTY (uS): 998 FINAl. CONDIIC71W.,., (uS): 317 

D£SCR/llTION OF' N7W. 7tJI8IJITY: MilkI 

e fJ£SJClfl#lTION OF' FINAl.. 7URIJ1I/JITY: Clear 

FWAI.. AEA.sr.tE1 7URIJ1I/JITY: 2.0 NTU's 

'. 

IIIlU. ....,..,as ," B..S;;. li;LJ.J.;Li!m(il MMES 
0DtJIIt 2: _1m> None 
.. 1'Bt o fI1ItJIIND 5UFAQ" o TANK 1IftIJt:f( 
IJISOIAII(;£l) o S7lJIIII .SIIEIPS o S7I'.WA« TN«S 
1tt' • /JINIIS o ()1HDt 

N11AL l'If£-IJ£tB:.tJIIIItIDIT 
"1Df 1JBI'1H: 3.8 feet from surface 

OC~fJPM£NT ~S!7rVATlCWS -< 

e 
caatIJf SVA~" )::>. s.Rxo D.o,.8, r '= 1-18-90 

: ~. Charles LItle 

! 
PME --11 OF 1.Q.... 



ERe/ EDGE lIEU. NO. 973 

~ 
Environmental L0G4710N: WAG5 
and Eneru 

~lE: 1-11-90 
~ Services Co. 

.MONITORING WELL DEVELOPMENT PROGRESS 
e 

ONE lIEU. H:.7LUAE _ 4.4 GAl.J..ONS 

GAU.ONS 1J£SCIIIP71ON ~ 
pH 

CONDlIC- 107M. lEU 
DATE 17M£' PuMPt:D OF' 1IJRIIIIJfTY 

~~ 
QA/.LONS Ia,tAWD COMM£'NTS 1IJRIIIIJfTY (N1U':S; PtJIIIIEl) PtIItIP£D 

1-11-90 1330 10 Milkv 6.8 998 

1-11-90 1500 46 Cloudy 6.8 032 56 

1-12-90 1400 26 Milky 6.6 966 82 18.6 

1-12-90 1600 8 Milky 7.3 881 90 20.5 

1-15-90 1030 37 Milky 6.7 957 127 28.8 

1-15-90 1700 3 Milk". 6.7 951 130 29 5 

1-18-90 0900 5 Cloudy 6.9 921 135 30.9 

1-18-90 1200 25 Clear 2.0 7.1 317 160 36.4 

e 

-

RESlJLTS AT END 
OF DEVELOPMENT Clear 2.0 7.1 317 160 36.4 

~ Water would not clear after 30.0 well volumes; did not Burge on 1-18-90. 

Water cleared; had 2~O NTU's. Passed and moved on. 

OB$£RYER 5*W4--- 1E \').~~. l~o. 1-1 R-QO e 
11. \..nar.Les .LoYL.Le II 

PM£..l! OF...zQ.. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

H£LL No. 973 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

F:F:CJE:~F~?~fY1 t::'L_Lif3":··;: i·)r:~F::3 I l~i·" :t;. i'·-·jC}\) ; 1 ~:;~~~1<:) 

1" j··1 r f:' ;~::.: LJ ~:~ M~ i::i ~\"I :::: (,:"; L. (~ l..! L ?:.~ T E: E; ty~ E !~~ 1\\ 'r r~: 1; I\! EJ \;'i I ~.3 S::; J: I °r I E~ £~ F" F:~ [J fr"; 

SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES~ 
(j METHcn OF C=OPER, BREDEHOEFT AND PAPADOPULOS~ 1967 

(ARTICLE IN VOL.3, NC.l OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
C!·11~HGr.=- OF I;J{HEF: II ) 

(2) MET~O~ OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12_ NO.3 OF WRR ENTITLED 

I;JELL I'JO. = 9T:: 

"?~ [;LUEi TEST FOR DETG~M I 1\1 I I···K) l·ry'DHr.lUL.. I c:: CDNDUCT]:!J I TV 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRt; T I NG I.lJELLS II ;. 

DATE OF TEST: 2/5/90 

PROJECT NO.: E221-002 CL I El'rr ~ !"!lViES 

SITE LOCATION: WAG 5 

e I EDGE, I Ne. F:r. ELf> I I\IVEST I G?nOR: BRUCE I'1CI"IASTER 

e 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = .5.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 10.75 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 5.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX == 1 ("1" IF FALLING~ "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 25 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2.6271 
2.7856 
2.9045 

PACE ~ OF ~ 

~I 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

WELL No. 973 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T J: t"Ii:~ 

(SEC 

to.co 
2(:' .. ()::) 
3()" ()() 

40,,00 
S()" ()i) 

l::.)() " {)Ci 

75 .. ()() 
9(}1I ()() 

10~i. O() 
1 ::-2{) " (ii) 

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 

DEPTH TO WATER 
(FEET) 

~l" 7'~! (> 

L~ p :-:';i){) 

.,q. u :-28() 

4.0f:1(; 
::" 90(J 
3:. '7()() 

3 .. ..:.1-80 
3. 2~5() 
~~" C).~,() 

20: 8 '":}(1 

2.580 
:~ II 37() 
2 .. ()lJ.() 

1.780 
1.600 
1.480 
1. 380 ~ 
1.310 
1.250 
1.190 
1.150 
1.1.40 
1. 110 
1.080 
1.100 

HEAD 
(FEET) 

~:;" 790 
~~; .. ~.:S~? (; 
:::;:. ~;on 
3" 100 
::: I' C?:? () 
:: Q '72() 
::: " 5(){) 

:2 n 2~5() 

:: .. ()8C) 

1.910 
1 &I 6()() 

1.390 
1. u ()t,t) 

u 8(:() 

II C::.2i) 

.500 

.400 
a 33() 

.270 

.210 

.170 

.160 

.130 

.100 

.120 

********************************************************'**** 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 6.07E-06 FT/SEC = 1.85E-04 CM/SEC 

TRANSMISSIVITY = 3.04E-05 FT**2/SEC 

PAGE ~ OF .1Q.. 
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ERe / EDGE 
~ Environmental 

and EnerrY 
~ Service. Co . 

HEl.L. No • ...:!.l2 

HYDRAUliC CONDUCnVlTY CALCULA nONS 

2 '5 7 

TIME IN MINUTES 

8 
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CHAIN OF CUSTODY RECORD " SAMPLE 

• MCIIC·ONSULTING ENGINEERS, INC. 
FOR . NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS .u.. NASHVILLE KNOXVILLE HUNTSVII.~ LOUISVILLE 

°'13 Sol (615)966-9788 . OAK RIDGE NATIONAL LABORATORY " 

WELL NO.: LOCATION: TYPE: 

o 173 '5vsA S"'" 5D; I 
" s~ME;~:: }/tJ"-,,,e ~-~ .. DATE: TIME: ...... ""---_.""-- . . .... " -" 'II) /87 8:,lAf.1 1 SIGNATURE I 

RELINQUISHED BY: 
OATF:: TIME: WITH: 

RECIEVED BY : 
DATF: : TIME: WITH: 

C SIGNATURE J ( SIGNATURE J 

~"1),~ 11IJIS7 f;30A~ 
I'1c,I ~<h' ~ 'l{tt(i1 (:'?>o t:JP-tJL 

~- ~ 

V 0 V 

,," 

. 
" 

REMARKS: O.J.. In'teWA .. ot J .. ll 
", 

. 

Ip '" 

/ 

------- "-'~-'''--.-~-.-
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e e • 
• MCIICO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SA MPl. E 
FOR _. NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVIU.E KNOXVILLE HUNTSVILLE LOUISVILLE 
097) So 2.-(615)966·9788 ' . -- OAK RIDGE NATIONAL LABORATORY 

WELl. NO.: -, l.OCATION: TYPE: 

D q71 )1,/ 5)t ) 50; I 
SAMPl.~~~.. . - 1-10 \/2 e;~~ DATE9/J/87 

TIME: -_. _ .. , -- - . .-

f (SIGNATURE 1: 2oAt1 
RELINQUISHED BY: 

DAlE': TIME: WITH: RECIEVED BY: 
DATE: TIME: WITH: C SIGNATURE) ( SIGNATURE) 

~ -'-1;-t?~ 9!Jtl87 8 :JDAIl1 t1CL ,~~ 1/tc((1 8~}O Ot4J L 

v . V 

. 

0." tH C§.I!J lJ.t:.a at ..L 1/ 
REMARKS: ,... 

i 
. 

- --



CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: @ MCI/CONSULTING ENGINEERS, INC. ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILl.E MARTIN MARIETTA ENERGY SYSTEMS 
01..7J 8.a l (615)966-9788 . . OAK RIDGE NATIONAL LABORATORY 

o 
-t, 

WELL NO.: LOCATION: 

o 17' . 51,.15A 
SAMPLER: IJ . 
. i)-VII JIt~~ 

I .. s.eNATIJR£ J 

RELINQUISHED BY: 1l4TE': TIME: WITH: 
C SIGNATURE) 

~~. ~k.v~ 9flJI7 . «:30'/M }'1(;;L 
v q 

REMARKS: 

--------------_._----

TYPE: 
)' Roc k 

DATE: 

'1/4/87 
RECIEVED BY : 

DATE: TIME: C SIGNATURE J 

I~.i-"-L ~ ~'t«(f1 8;,)0 
,J 
v 

. 

. 

. 

cuHinas 
TIME: J 

II :/0 AM 

WITH: 

OfLrJL . 



I 

• 

e 

e 

~ ~ 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITl':IRING ItEU PROGRAM 
HElL DA TA NA/IRA l1VE 

tIE1.L Na......2.M 

Monitoring well number 974 is located in WAGS. 
It is on the new road along the southern perimeter 
of WAG 5 just north of Melton Branch. The 
location is shown on ORNL drawing number C3E 20004 
A080. Survey coordinates for this well are 
N 16972.922, E 29425.677 (X-IO grid) or latitude 
35° 54' 45.10" and longitude 84· 18' 43.23". 
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 974 was drilled by A.L. Clark Drilling 
services, Inc. A Schramm Rotadrill rig was used 
to drill this boring for monitor well installation 
under the operation of Richard ~ickel.Drilling 
commenced on 8/28/87 and was finished on 9/1/87. 

PAGE ...L OF' -Zl.. 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

It/ONm:JR/Nt: ItEl.L PROCRAM 
ItEZL DATA NARRA me 

lIEU Nc.--ill 

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:-

8/28/87: The rig was moved to the well site and 
set up. The first 2.2' of fill was 
augered using 6 1/4" augers.. Split 
spoon samples were taken from 2.2' to 
6 .. 7' • 

8/31/87: The drill hole was drilled to 21.7' and 
bailing started. 

9/1/87: The drill hole was drilled and cleaned 
out to a total depth· of 22.3'. TWo
inch stainless steel casing, screen, 
sand and bentonite were then installed. 

This well was loqged by Engineerinq, Desiqn and 
Geosciences Group, Inc. (EDGe) hydroqeoloqist Bryn 
D. Howze. All well construction materials and 
supplies were from Martin Marietta Enerqy systems 
approved batches. The batch origin of individual 
items is shown on the included Monitoring Well 
Haterials certification form. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PAGE ..z.;;. OF 21-
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

2.0 Technical Information 

2.1 Decontamination Procedures 

MONITI:JRJN(; ItEZ1. PROGRAM 
IfEU DA TA NARRA 11'IE 

ItEZ1. No.--lli. 

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

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in the Oak 
Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
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NELl. No. 974 

structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56- northeast and dips of about 30- to the 
southeast. 

2.3 Sample Collection 

Two 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. 80il sample 
0974801 was collected in the split spoon interval 
from 3.9 feet to 4.1 feet on 8/28/87 and rock 
sample 0974R01 was collected in the augered 
interval at 15.2 feet on 8/28/87. Analytical 
results for these samples described above can be 
obtained from the Remedial Action Program data 
base at ORNL. 

A bulk density soil sample was collected from the 
split spoon sample interval from 5.8 feet to 6.2 
feet. The sample was measured and weighed, and a 
bulk density of 1.96 grams/ca3 was calculated. 

PAGE -L OF' ..1l. 
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2.4 Installation and Development 

2.4.1 Installation 

MONITORING IItE1.L. PROGRAM 
IfElL DA TA NA/fRA"1IE 

lIEU No. 974 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 22.1 
to 22.3 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
12.1 to 22.1 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
12.1 feet to 3.26 feet above ground surface. A 
sandpack was then poured into the annular space 
from 10.1 to 22.3 feet, with a 2.8-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 7.3 to 10.1 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 974 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 accordinq to specified cleaning procedures 
(see Paragraph 2.1). The well was developed until 
a measured total of 189 gallons of water had been 
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evacuated and the clarity of the discharge water 
was 'approved by the company representative. The 
final turbidity value measured at completion was 
5 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 
~p 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed 
on 1/17/90 at a depth of 19.5 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. 

2.5 Hydraulic Conductivity Testing 

Well number 974 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 psig pressure transducer and an 
omnidata Datapod II data recorder. The hydraulic 
conductivity value of 3.02 x 10.5 em/second (shown 
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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. 
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e 
Pfif:. -DRII.I.ING 'H~'I:!Lls..T FQR 

MONITORING Hf"LLS 

COMPLIANCE 
PRE -DRILLING TASKS JMlE IN/llALS 

1. EXCA VA 110N PERMIT OI1TAlNED. 8/28/87 BN 
2- AU. E(J(IIPItIENT HAS BEEN CLEANED 8UORE DRiUlNG. 8/28/87 81:1. 

.JtJ. SCREEN AND CASINGS HA 1£ BEEN WA9t!7). STEAMED, NA 
RINSED tilTH DE-IONIZED OR DlS11U£D WA'fER. RINSED 
tilTH ISOPROP'IL ALCOHOl.. ttRAPP£D tilTH PROTEC111£' 
COVERING AND STORED on:- THE' GHOIIND. 

.lb. PIiE'-PACKA(;£f) SCREENS, CASINGS AND CENTRAl.JZERS 9/1/87 9JL 
JIERE USED. 

4. Ht')f?K AREA FOR SAMPI.£ EXAMINA 110N COI£R£D tilTH 8l28l87 12.11. 
CLEAN POI. 'IE7H'II.£N£. 

5- CLEAN KNI~ GLO~ SAMPlE JARS AND I.AB£LS 8£U!l62 --lilL_ 
ON-HAND. 

6. POI. 'IE7H'ILEN£ COI£R IN PLACE ote' HOt£. 8/28l87 1211 e, 
ADDI110NAL N01ES./'bS'SOI'VA 11ONS: 

l> 

_10 srQVAlI.fIFAM7C-b, ~ . 9/1/87 

Bryn • Howze • PAGE~ OF1L 



• 
>~ 

ERe / EDGE 
Environmental 

~ and EnerlY WELL No. 974 

Service. Co . 

12'-t;.QN[AMlNA llQN '1:f,:.r~KI.{s..[ 
128ILLING £Qu/PM£N[ 

ISOPROPYl. D£1ONIZED 
EQUIPMOIT' SCRAPE STEAM STEAM Al.COHOl. WA1FR 

CLEAN RINSE RINSE . RINSE 

RIG N,/,4 N,/,4 X X X 

AIJG£RS 
X X X X X 

BITS X X X X X 

RODS 
X X X X X 

SAMPLERS 
X X X X X 

e PIPES 
X X X X X 

IfQW( TOOI.S 
X X X X X 

.. 

AlIG£R PINS x x x x x 

e ~~ 8/28/87 0I1S£R1IfR .sr;w.t~TC 
Bryn-D. owze-
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ORNL MONITORING WE'LL LOG PACE' --1... GV'"--'- . e 
LOCA "ON: :WAG 5 DATE: START: Sl2Sl87 

DRILLER: Richard Pickel FINISH: 9/1/87 

N/A L ()(;(;£[) 8 r: Bryn D. Howze 
HELPER: 

HEALTH PHYSICIST: Sherry Cox 
DRILL: S~hIamm Egt~gIill 

T'1PE DRlI.J.JNC: AuaeI LUBRICANT T'tPE': Moll:;kote 1000 

No. SAMPLE'S TAKEN: Two ~. One soil and one rock 

CONTAINMENT ~. Auser ~an and ~la§t1c 

THICKNESS GV'" SOIL (R£FlJSAL DEPTH): lQ.J' DRILLING FLUID SAMPLES: 

DEPTH DRlI.J.ED IN ROCK: 12.0' T'rpE': NA DATE: 

roTAL DEPTH GV'" ItE1.L: 22.3' 

~~ SAMPLE PERCENT 
(NUMBERJ I~ RCCOVE/ty 'i) SOIL/8£DROCK D£SCRIP"ON 

mOM TO INTERVAL 'SPI.JT SPO(JN~ 

0.0 2.2 Augered Clay, slightly silty, orange-brown with rock 

fragments (chert), firm (fill for roadbed) 

2.2 4.2 0974S01 55 Silt, light brown, mottled orange and black, 

@ 3.9-4.1' with roots and rock fragments (weathered shale) 
e 

very stiff 

4.2 6.2 50 Shale, highly weathered and silt, light brown 

to greenish-gray, mottled black and orange 

(Fe stains), with roots, very stiff 

Bulk density at 5.8-6.2' = 1.96 grams/cm
J 

16. 2 S.2 25 Shale, highly weathered, and silt, light brown 

to greenish-gray, mottled black and orange, 

very stiff 

~8.2 Split spoon refusal 

8.2 10.3 Shale, weathered, light brown, fissile 

10.3 11.0 Shale, medium gray. thinly bedded, calcareous, 

hard drilling at 10.3' 

11.( 13.7 Shale, slightly silty, medium to dark gray, 

slightly calcareous. moist, soft drilling at I 
11.0' 

13. J 15.2 Limestone, light gray, fine grained, hard 

drilling at 13.7' 
--_._._._-
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• ORNL MONITORING WE'LL LOG II PAGE _2_ ty:"-L 

~'fy SAMPLE PERCENT 
(NUMBER ~ RECOVERY SOIL/IJEDROCK DESCRIP'RON 

FROM TO INTERVAL) I (SPUT SPOONS) 

15.2 18.7 0974R01 Soft drilling, possible shale 

@ 15.2' 

18.7 22.3 Limestone, light gray, hard drilling 

22.3 Total Depth 

. 

e 

• 
PAGE ..J.l. OF -Zl.. 



ERe / EDGE 
~ Environmental 

and EnerlY 
~ Services Co. 

WELL INSTALLA TlON/COMPLETlON FORM 
o.R.N.L. MONITORING WEll PROGRAM 

LOGGED PROOFED 
BY: Bryn D. Howze BY: Michael L. Ebers 

~LUNG ~. A,L. Clark Drilling Services 

ORlU.ER: Richard Pickel ~~.~N~/=A~ ____ __ 

EQUIPMENT • 6 1/4 INCH AiKJ£R 22.3 LF. 

[J INCH AI.IG£R LF. 

M41ERW.S lJS£D 

EST. lISED 
IIOL IIOL 

10.0 FEET OF' 2 IN. S.s. SCREEN 

li....4 FEET OF' 2 IN. s.s. CASJN(; 

3..Jl.......la.O S4CK.5' OF SANO 
40.0 40.0 POUNDS OF BENTONITE PE1..J.E7S 

1. 0 ..L..Q S4CK.5' OF CEMENT 

NA POUNOS OF POWOEREJ) BENTONITE 

7 .0 QAl.J..ONS OF WATER (CEM£NI1NG) 

REASON FOR Dt/FFER£NC£'S II£"nIEEN £S71M41ED 
IIOLlJ~ AND lJS£D 1CtLM3' 

.." crHa IISfD • UJafNI nIIl 4»18' 

8 IUIiIH IIIJUfII8 .." 4»18' 
D7NDt • 

aTlIIWlISfD •• .-.,0 

MONITORING WE'LL PtJMP BASC SET AT ....l9....5. FEET. 

C£N1RAJ.JZ£RS AT 12 .0 FEET. . 

WCll No..!!2!!. 

LOCAT'ION WAG 5 

r;:"fo iff. cfffRD"'ATF:S 
£29425.677 
£L£Y. GROUNQ 770 I 806 
£L£Y. TOP STAINLESS 
STm.. CASING. 77 4 I 066 
DRILLING OA rES: 
srARTEO: 8/28/87· 
F1NISHED .. 9/1/87 

fIIIItJIIT .SFA£ -'l....Q.. m 
rA'4 -Z.....L n:cr 

/1. 6 1/4 Nt:H IJIM/I£'1ER 

MIfBItJt£ 

2 Nt:H IJI.MI£7E1t STAIiI.D$ 

$JIll CdW: 3 • 26 n: MOW 

t;Cd tJaMt ....... «"' 12.1 n: 
__ tJaMt .... M2' 

• t:DI7IWJl'Df (rIA) 

~ 1'8JLT.SFA£ 

I. 1..:1.- m 10.1 n:cr 

... .MIIID 1WIf. 
19.:.L It) 22 • 3 'II'T 

2 Nt:H ..... 
22.0 FEET. ':·1::=;1'.;" .~ S'TAIMDS $JIll 0, 010 ____ FEET. 

II.DTID satEIN 

NOTE: !1:.! m 22.1 'II'T 

IIfJU' aDI/IIIII avr 2 Nt:H .. tullWn ALL DE1'IHS ARE MEAStJRED 
FROM GROIJNO SURFACE 
IINI.£SS 01HE1lWlSC NOTED: m22 3111T ·1_ ~ 

1ID17f1II , IItJIISItIU' : ' •• : ................ 
1§.~·~·l $JIll aT .... ~ 

~ m22.3 n:cr 
22.3'II'T TYPE A WELL NOT TO SCALE 

PM£'..ll OF'li-. 
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• 
M.QN/TQR/N~ H£'I.L M~ lIlll~I.S 

CER77ACA 770N 

ITE'AI,/UA TE'RIAL 1J.4.lE. ICiE12 114. TCH ti/JItlIiUf 

SAND 9/1/87 02 

-
9/1/87 02 

BENTONITE: 

STAINlESS STEEL SCREEN ( I'REPACKAGED • 'fCS) 
DNa 9/1/87 05 

STAINLESS STEEL CASING (I'REPACKAGED ~ ,!;;) 9/1187 05 
STAINlESS STEEL CENTRAJ.JZERS (I'REPACKAGED ~ :J) 9/1/87 05 
STAINlESS STEEL CAPS (I'REPACKAC£D ~ ,tW) 9/1/87 05 

MONITORINt.: ttEl.l. PIIMP (I'REPACKAC£D ~ ,:;) 1/17/90 03 

e GROUT 9/2/87 09 

ttEl.l. COVERS 

SlJRFAQ:.- CASING 9/87 01 

COMMENTS: 

-

e 
_IO_~IF ~ ~9/2/87 

Bryn D Howze . 
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POST-HELL COMPL£llON 
CHECKLIST 

IfE'LL No . ..!llJJ. 

COMPLIANCE 

PQST-KLL COUPLEUQN TASKS 

1. 

2. 

MilD SCRAPED FROM AUGERS. SAMPl.ERS, AND ALL 
OTHER E()IJIPMENT. 

ALL MilD FROM RIC AND EQtJlPMENr SCRAPINCS AND 
ctlT1lNCS DISPOSED OF IN ACCORDANCE 1117H THE 
SPEC/RCA TlON- PROtl/DED. 

.I IfEU. DEVELf:P£D IN ACCORDANCE IIITH THE SP£C1F1CA T/ON
PRO~D£D AND DErAII.S OF THE D£VELOPII£Nr ACTlIII'fY 
RECORDED. 

4. DRIU.JN(; SITE' PROP£RL r Cl.EANEO lIP AF7ER 
COIIPL£71ON OF lIEU INSrALLA TlON. 

JMlI INITIALS 

911/87 hll 

9/1/87 !JH 

1/16/90 l>c..L 

9/1/87 IJII 

• R£1.EASE SPECIFIC TE'QfNlCAL DlRECTlONS FOR R£'GUA TORr COMPUANCE MONITr:JRING IfEU.S 
PHASE I. OAK RlDCE NA 110NAL I.A8ORA 7tWy' OAK IIIIJCE" Ira K-4147, APRIl. ,.7. 

OBSERI£R _~1E ~ ~ 9/1181 
Bryn D. owze 

\::> .c.£1..roQtwf;lf*9 1/16/90 
D. Charles Lyt! 
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-, ERe / EDGE 
Environmental HELl No. 974 . and Eneru 

~ Senices Co. LoeA TlON.·WAGS • J/O/fIIQRlNG WELL 
DEVELOPMENT FORII 

DEVELOPUENT DETAILS 

ME7HOD OF 
~~~~ Surging and Eum2ins 

D£l!l.OPMENT 
fJECAN Ild ll;' 1-11-90 11M£: 

D£l!l.OPMENT 
QtDINGl2dlEi 1-16-90 

D£l!l.OPMENT 
tlI!'ISDi'lEZ) BY: D. Charles Lltle 

atE lIEU Ia.UM£.· 7.3 GA/J.ONS 

roTAI.. QAU.ON$ PtJMP£D: 189 107M. IIItU H%£M'S' PtJWI£D: 26.0 

INITIAJ. pH: 7. 0 FINAl. pH: 7.0 

INITIAL CONDIJCTltlTY (uS): ZZ5 FINAL COIIIJUCTlrnY (II$): 740 
D£SCRJPTION OF NTIAI. 7lJRBIDITY: VerI cloudI 

D£SCR/PTION OF FINAl.. TURIIIDITY: Clear 

e FINAL AEA.StfI!l') TURIIIDITY: 5.0 

'"'~ 

lIEU M¥Wt:71C BY: R.C. Williams MMES 

ot:Jaf 
tE. .1m- Ign~ 
.. 7DI o fiJIfOIJND .su.ar'MI" o TANK 1IfUCI( 

.IJISCHAR(;£IJ C S7r1IIII Sf.1EIIS C S1tM'A« TANKS 
n:t- .lJIIIUIIS o 07HDt 

IMTIAI. PIfE -IJ£lEJ.CJIIItIENT 
. ..1EIt DE1'1H: 6.Z feet from surface 

O£J,,£LOPII£NT Q!;t5Ct'l'VA TlONS 

~ .sIIlMt7Ullf;,lOtJr'.""'t;;t ·Cbco,», ~ R 1-16-90 

e D. Charles Lytle -_._._-

PAfiIE ..li. OF' .l!... 



ERe/ EDGE ItFl.L. NO. 974 -, Environmental L0CA71ON.·WAG5 
and EnerIY 

DATE': 1-11-90 ~ Services Co. 

e 
MONITORING WELL DEVELOPMENT PROGRESS 

ONE ItFl.L. IIOI.UME- 7.3 GAJ.l.ONS 

GAlJ.ONS D£'Sa11F171DN AII!:'ASlIRJErI 
pH 

ctJNDUC- 107M. tIfU 

DATE' 71ME t7 TUIfIIIfJITY ": GALLONS Kr.LM3' COMMENTS PfIIIIIE1J 7lJRMJITY (N7V'S) PCIIIP£D PtJIIfI£D 

very 
1-11-90 1500 54 cloudy 7.0 775 54 7.4 

1-12-90 0900 10 siigatly . c ou y 6.9 721 64 8.8 

1-12-90 1400 20 
slightly 

6.9 84 11.5 cloudy 721 

1-15-90 1030 44 
slightly 

7.0 726 128 17.5 cloudv 

1-15-90 1700 5 ~i~ftajlY 7.0 748 133 18.2 
slightly 

1-16-90 1100 42 cloudv 7.0 739 175 24.0 

1-16-90 2400 14 Clear 7.0 740 189 26.0 

e 

RESULTS AT END 
Clear 5.0 7.0 740 189 26.0 OF DEVELOPMENT 

COMMENTS Water :.cleared I.!.P after 25.0 volumes. Even atter surging, water 

'.:'" ." . ., -,.rema ; ned"c 1 ea r. Passed and moved on. I 

l 

0BSE1MR .s.tW41Z1R1;1!41F ~·~vi~ 1-16-20 
_._ .. _ .................. _-

tit 
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WE'LL No.--9..1..! 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

F;r~~CiEJF~( .. ~!?~ E;L.Ll(;--; !·)E~f~~~::1 I ~];""1 L1 .. 1:! 1\~iJ~.,' ~ :f. t7':::-J,~j 

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

~1~ METHOD OF CODPER~ BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 I;JEP ENT I TL.ED 
"F\ESPCiN~:E: [iF A FIr\iITE DI?~i''I!::::TEH IA!EL.L Tel Pd\i H\!i::)\'?\iH?H,!ECdJEi 
CH?iPGE OF I;HiTER") 

2) METHOD OF 80UWER AND RICE, 197 6 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 

I;JELL NO.: (;';74 

"?'" ~;LUG TEST FOr:~ DETEFI"! I t·.1 I NG I-r/DRP,UL. I C CONDUCT I. \J I TY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETF.:{'H H\!G WEL.L.S") 

DATE OF TEST: 2/8/90 

PROJECT NO.: E221-002 CL I EI'H : tvll"IES 

SITE LOCATION: WAG 5 

e I EDGE, I!\IC. FIELD I f'NEST I GATOF(: BRUCE MCM;::)STEF<: 

INPUT DATA ARE: 

INNER CASING DIAMETER;::: 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER;::: 2.00 INCHES 
DIAMETER OF DRILLED HOLE;::: 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION;::: 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 13.35 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLH·.IG-HEAD INDEX;::: 1 ("1" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 30 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

~_ 1.8371 
~ 1.8700 

I -
, 
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WELL No. 974 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T ~.IVIE 
(::~EC 

10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 

105.00 
120.00 
150.00 
180. 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
~40~QQ 
960.00 

1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 

Dr::F"TH TCJ I;U.;TFF 
(FEE::T) 

3 .. t.<-?() 

3.51.0 
3 to ~:;t.1() 

3.210 
3.: ()8() 

2.990 
2 u 82t) 
2.710 
2.600 
~ ~70 ~.~. 

2.500 
2.4,3!) 
2. 27{) 
2.180 
2.090 
1.990 
.1.910 
1.850 
1.790 
1.700 
1.630 
1.580 
1.580 
1.520 
1.480 
1.450 
1.440 
1.430 
1.390 
1.410 

~"iE'f~d) 

(FEET) 

2 .. 7:10 
2u53() 
2.3S0 
2.23() 
2.100 
2.010 
1. 
1.73i) 
j.620 
1.590 
1.52() 
1.450 
:I ... 29() 
1.200 
1. 110 
1.010 

.9:::)0 

.870 

.810 

.720 

.650 

.600 

.600 

.540 

.500 

.470 

.460 

.450 

.410 

.430 

************************************************************* 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 9.90E-07 FT/SEC = 3.02E-05 eM/SEC 

TRANSMISSIVITY = 9.90E-06 FT.*2/SEC 

PAGE 1!L OF lL 
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HElL No. 97~ 

HYDRAUliC CONOUCnVlTY CALCULA nONS 

2 '3 4 7 8 9 II 

TIME IN MINUTES 
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• MCI/CONSULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR . NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 
()~Z't 50 l (615)966-9788 . OAK RIDGENATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 
: '17':-/ SW5A j 56i/ 

SAMPLER: ~~ DATE: TIME: 
.~ ~ I,,~ /87 }o: -;..,- II M (/ v r ' J 

RELINQUISHED BY: CAm: TIME: WITH: 
RECIEVED BY : DATE: . TIME: WITH: 

( SIGNATURE] ( SIGNATURE] 

~qkrMcv 9hrls7 ~;,.r nCL ~''''l\~ Of(lSI"b~ z..: z-s o()4J~ 

p t? V 

. 

REMARKS: 
.- - . - . - -.. - . 

I 

e 
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CHAIN OF CUSTODY RECORD SAMPLE o MCIICONSULTiNG ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE o lf7':J. f( 0 I (615)966-9788 OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

q7~ $VSA j ROG-k (1A7-+ in~ 5 
SAMPLER:~ ~' DATE: TIME: " 

'll,,~ 137 '1:)0 PM v ' v r SIGNATURE 1 

RELINQUISHED BY: DATE: TIME: WITH: 
' RECIEVED BY : 

DATE: TIME: WITH: ( SIGNATURE) ( SIGNATURE J . 

'~q~O/ ~ Irl87 ,,;).r ,Mc,J:, ~~ 1{cs ~1 ~~"Z5 odLlJl-
v' (7 V 

~ 

. . 

" 

, REMARKS: 
.. . " ~ ... --
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" 
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ERe / EDGE 
~ Environmental 

and Energy 
.... Services Co. 

General Information 

1.1 Well Location 

MONITORING lIEU PROGRAM 
IIEl.L DA TA NAllRA TTIIE" 

ItEU NQ.-..9.1.S 

Monitoring well number 975 is located in WAG 5. 
It is along the south perimeter fence of WAG 5. 
The location is shown on ORNL drawing number C3E 
20004 A080. Survey coordinates for this well are 
N 16984.3892, E 29013.7017 (X-l0 grid) or latitude 
35- 54' 43.23" and longitude 84- 18' 47.24". 
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 975 was drilled by A.L. Clark Drilling 
Services, Inc. A GU$ Pecb auger rig was used to 
drill this boring for monitor well installation 
under ~eoperation of A.L~ Clark III with the 
assistance of Ray Clark. Drilling commenced on 

PAGE --L OF .lL 
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MONITORINt: lIEU PROCRAJI 
IIEZ.I. DA TA NARRA 11~ 

lIEU No. 97 5 

9/1/87 and was finished on 9/10/87. 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:· 

8/31/87: 
9/1/87: 

9/2/87: 

9/3/87:. 

9/4/87: 

9/8/87: 
9/9/87: 

The Gus Pech was steam cleaned. 
The rig was mobilized to the staked 
location and set up. The boring was 
augered from 0.0' to 10.0' with 6 1/4" 
augers and split spooned from 10.0' to 
10.3'. Augered thru 0.5 to 1.0 DR at 
approximately 6'. 
The boring was augered from 10.3' to 
16.0'. 
The boring was augered from 16.0' to 
23.0'. 
The boring was augered from 23.0' to 
28.5' and bailed. 
The boring was bailed. 
The boring was bailed in the morning and 
stainless steel casing, screen, sandpack 
and bentonite were installed. 

9/10/87: The annular space was grouted. 

This well was logged by ERC Environmental and 
Energy Services Co. (ERC/EDGe) hydrogeologist 

* This information was typed directly from field notes 
and. was edited only when necessary for clarification. 

PA(£ L OF .l!... 
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MONITrJRlNG IfEZ.L PROGRAM 
IfEZ.L DA FA NARRA 111£ 

IfEZ.L Na.--ill 

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 and 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 

WAG 5 is locat,d in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in the Oak 

PAGE ...2. or ...2!... 
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lIEU. No. 975 

Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky .Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56· northeast and d~ps of about 30· to the 
southeast. 

2.3 Sample ~ollection 

Four soil samples were collected during drilling, 
placed in an I-CHEN specialty cleaned glass 
container, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 
4500S, ORNL. Chain of custody form for these 
·samples are included with this data package. Soil 
sample 0975S01.was collected. in the auger interval 
at 7.0 feet on 9/1/87, soil sample 0975S02 was 
collected in the augered interval at 10.0 feet on 
9/1/87, soil sample 0975S03 was collected in the 
augered interval at 9.0 feet (fall in) on 9/1/87, 
soil sample 0975S04 was collected in the split 
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lIEU No. 975 

spoon interval from 10.2 feet to 10.3 feet on 
9/1/87, and rock sample 0975R01 was collected in 
the augered interval at 28.0' on 9/4/87. 
Analytical results for the soil and rock samples 
described above can be obtained from the Remedial 
Action Program data base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 28.0 

to 28.3 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
18.0 to 28.0 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
18.0 feet to 2.36 feet above ground surface. A 
sandpack was then poured into the annular space . 
from 16.5 to 28.5 feet, with a 1.8-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 14.7 to 16.5 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 975 was developed ~o remove drill 
cuttings, silt, and other fines. The monitoring 
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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 247 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 
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. 

e 

5614 dedicated monitoring well pump was installed I 4It 
on 1/19/90 at a depth of 25.4 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. 

2.5 Hydraulic Conductivity Testing 

Well number 975 was tested for the determination of 
hydraulic conductivity of the aquifer in .the vicinity 
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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 psig 
pressure transducer and an Ommidata Datapod II 
data recorder. The hydraulic conductivity value 
of 6.60 x 10.5 em/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. 

PA(iJ£ ..:L OF .2!... 



... ERe / EDGE 
! Environmental i WE'LL No. 975 and Eneru 

~ Services Co. 

e 
PRE:. -I2Rll.l.lltlJ. CHc:c..Kl.ls..T FQIl 

MONITOIlING WELI.S 

COMPLIANCE 
PRE-DRILLING rASKS 1M1E INlllALS 

1. EXCA VA TlON PERMIT OBTAINED. 9-01-87 Mu;; 

'2. AU. E(Jt.JIPMENT HAS BEEN ClEANED BEFORE DRIWNt:. 9-01-87 )JI.e 

3tJ. . SCREEN AND CASINGS HA ~ BEEN WA5:¥ED, STEAMED, N/A 
RINSED HlTH DE-IONIZED OR DlSTII.L£D WA'IER. RINSED 
HlTH ISOPROP'tL ALCOHot. MAPPED tilTH PROTECTIVE 
COVERING AND STORED OFF THE GROUND. • 

.lb. PRe-PACKAGED SCREENS. CASINGS AND CENTRALIZERS 
ItIfR£' USED. ( 

9-09-87 ~u;: 

4. ItQIi'K AREA FOR SAMPLE EXAMINA TlON COIelED tilTH 9-01-87 JI(uF 

ClEAN POt 't'CTH'I'LDIC. 
• 

~ 5. ClEAN KNI~ Q.O~ SAMPlE JARS AND LAB£/.S 9-01-87 --
ON-HAND. 

6. POt Y£7HYI..ENE COVER IN PLACE OIlER HOlE. 9-01-87 pte' 

e 
ADDiTIONAL N07ES'/tIlSSPVA 7IONS: 

. 

__ ~~[.L .. ~ 9-09-87 
. . Michael L Ebers e 

PAIiI£' ...8.. OF' .l!.. 
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and Eneru WELL No_975 
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Qt.t;.Qti.[AM(fV~ llQN ~liE:.C.l:!l.lS.T 
QRILLING EQUIPMENT 

ISOPROPYL DEIONIZED 
EQIJIPMENT SCRAPE STEAM STEAM ALCOHOL WAtER 

CLEAN RINSE RINSE RINSE 

RIG X X X N/.4 N/-ot 

AIJGERS X X X X X 

lIfTS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

e PIPES X X X X X 

«WI( 7rXJ£S X X X X X- ;',l 

AIJGER PINS X X X X x-

e 
i\ ~ 

~ .. .l f\. f)-

0I1S£RfICR SKiW4~1E \ 
......, U\ 9-01-87 

Michael ~. Ebers 
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ORNL MONITORING WE'LL. LOG PAG£' --L G¥"-L e 
LOCAnON: WAG 5 DAlE: START: 9l01L87 

DRlLJ.ER: A. L. Clark III RNISH: 9/09/87 

Ray Clark L()(;(;£lJ B~ Michael L. Ebers 
HELPER: 

HEALTH PH'ISIClST: Paul Eldridge 
DRIlL: Gus Pech 

TYPE DRlWNG: Sg]jt Sgoon and 8uger lUBRICANT T'IP£: f:1g]~kote 1000 
No. SAMPLES TAKEN: Five TYPE': 4 Soil and 1 Rock 

CONTAINMENT TYPE': Auger Pan and Plastic 

THICKNess G¥" SOIL (R£'FlJSAL DEPTH): 10.3 1 
DRIWNG FLUID SAMPI.£S: 

DEPTH DRIl1£() IN ROCK: 18.2' TYPE.: None DAlE: 

mTAL DEPTH G¥" WEU: 28.5' 

~f:j SAMPI.£ PE'RCDlr 
(NUMBER .. RE'COVEltY SOIL/llEIJROCI( D£SCRIPl1ON 

F1fOII TO INTEHVAL) (SPl./T SPOONS) 

0.0 0.3 Gravel. 
0.3 7.0 ui~:>5~1 Augered Clay, reddish orange and chert cobbles - Fill 

u ~·8~Mf **0.5 to 1.0 mR at 61
• 

7.0 10.0 o( ~, :5093 Augered Sil t, 01 ive gray, dry crumbly. 
e 

10.0 10.3 0975S04 100% 

@ 10.2-10.3 
10.3 Split spoon refusal. 

10.3 12.0 Shale, silty, fairly hard. 

12.0 15.0 Shale, soft, dark olive gray. 

15.0 18.0 Limestone, olive gray, fine grained, inter-
bedded with siltstone, thinly banded, ~-·i 

calcareous. I 

18.0 20.0 Shale, dark olive gray, with few thin beds 
of siltstone. 

20.0 21.0 Siltstone, medium gray. calcareous. 

21.0 23.0 Shale, dark olive gray, interbedded with 
sil tstone. 

23.0 24.0 Limestone, olive gray, fine grained, hard. 

24.0 28.5 0975R01 Shale, soft, with a few thin beds of siltstone, 

@28' wet at 24.0' e 
PAG£' --1.0 G¥" -Z!. 
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• ORNL MONITORING WELL LOG II PAGE' 2 OF. 2 - -
~{:e~ SAMPLE PERCENT 

(NUMBER .. R£CO~Y . SOIL/8EIJROCK OESCRIP TlON 
FROM 10 INTFRVAL) I (SPUT SPOONS) 

28.5 Total Deoth 

** NOTE: 0.5 to 1.0 mR at 6'. 

e 
. 

-

e 
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ERe / EDGE 
.... , Environmental 

and Enercy 
.. Services Co. 

WElL N"~ 

WELL INSTALLA llON/COMPLE77ON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

L0CA11ON WAG 5 

H~i4T~ 937 7 
LOGGED PROOFED 
BY: Michael L. Ebers BY.: Timothv A. Lee 

DRILU~ ~ A. L. Clark Drilling Service 

lJRILJ.ER: A. L. Clark I II HELPER: Ray Cl ark 

E()IJIPM£NT aI 6 1/4 INCH AIIt:£R 28. 5 LF. 

C INCH AUGER LF. 

AlMTERW.S IJS£D 

EST. USED 
IIOL. IIOL. 

10. 0 FEET OF 2 IN. s.s. SCREEN 
20.4 FEET OF 2 IN. s.s. CASING 

2.2 3.0 S4CKS OF SAN/) 

: 35 «0 35. 0 POIJNIJS OF BENfONIfE PEl.J.ETS 

U U S4C1G' OF C£M£NT 

.!...Q. POUNDS OF POWDERED BENTONIfE 

.1Z.....0 GAJ.J..ONS OF Hl4TER (CDI£NT1NG) 

IfE'ASON Fr.JR IJIFFER£NC£S I1£1W£EN £ST1MA7£D 
M)lUMES AND IJS£D r.Q.tM3' 

IEL CXJa IJIED C8 1.0CItJIIIf: ntI1 c»ta 
C NJ!/JH IItJIJIID lilt C»tIJr 
C ()7IIDf • 

aT 1JtMI IJIED _II NtJC 

MONR'ORIN(; IIEl.l. PIMP SASE SET AT 25.4 FEET. 

CENTRAUZERS AT 3. 0 FEET. ' 
18.0 FEET. 
28.0 FEET. 

N01F: 

£C£V. GROUND 783 J 4 
E1.£Y. TOP STAINLESS 
STEEl. CASINC. 785 • 50 
DRILLING OATES: 
STANnED: 9~0~787 
F7NISH£D· 9 0 81 
LOCItJIIIf:.nm. CXJa 

c_ -, - 8 INCH IJIMIE1EII 

.nm. 11fIIOTEr:1If£ CtSMI 

3 « 5 7 FT. MIO~ fJROtJNt) 

~~m 2.0 FT. 6D._ 

";1JJ/laJND ..5UIFMI" 

IJIIItJIIT .scM. --.JhQ. m 
r.6,.04-.--_ 14.7 RET 

/1 • 6 1 /4 IItItN IJIAIIE7E1f 

IItIIfBIDU.' 

2 IItItN IJIMIE1EII STAIItILESS 

.57111 CUM' 2. 36 FT."'~ 

1"(1 tIlWJIr,MI ..5UIFMI" m 18. 0 FT. 
__ IiIft1UItID ...... MI" 

• t:IDI1IfAI.IZBI (T'Wt.) 

~~.srAL 

~-14_.7 m 16.5 RET 

,'.w rr. ~ 28.5 RET 

2 IItItN IMIII7I!Jt 

'·13';' .. J $TAIIUSS.57II1 O. 01 0 
a.oT1Bl ."." 
18.0 1D 28.0 RET 

AI.I.. DEPTHS ARC IEASIIR£D 
FROM GROUND SlIRFACE 
IJNI.£SS 07H£RWl$£' NOTED: 

IItU' t:U'AItDJ tIlIT r':~:'l 2 MJ/I ..... STAM.mI 
1D 28. 3 fIlET --... [.:~·~3·:: .57111 .T ... /tW' 

1ID77rJII t1F IIDIIIHIJI.E • [ ' " , , -,' '-f' ., z.aJL 1D 28.3 RET 

TYPE A WELL 
28 .. §.ur 

NOT TO SCAlE 

PM:£ li. OF.~. 
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HELL No. 975 Environmental 
and Energy 

OA TE: 9/09/87 
~ Services Co. I 

• 
MQt:I./ TQRIN~ ltfl.L MA If:8/~I.S 

C£R77RCA TlQN 

ITE'M/AIA TE'RIAL Q~7E. u.<:m fi~ Tr:H tJlJItPJ£/l 

SAND 
9/09/87 02 

--
BENTONITE 

9/09/87 02 

STAINLESS STEEl. SCREEN (iwEPACKAG£D !!III )£5') 
0110 9/09/87 05 

STAINLESS STEEl. CASIN(; (PREPACKAQ£/) ~ :f) 9/09/87 05 

- STAINI..£S$ STEEl. CENTRALIZERS (PREPACKAQ£/) ~ :) 9/09/87 05 
STAINt£'SS STEEl. CAPS (PREPACKAQ£/) • YE:S) 

ONO 9/09/87 05 
AlONITr:JRIN(; tIEU PUMP (PREPACKAQ£/) ~ :;) 1/18/90. 03 

GROUT 
9/10/87 10 

e 
tIEU CO~ 

. 
SlJRFACI:.- CASING 9/87 02 

COMMENTS: 

-

, 
\ 

aI.SElnflr .sr.III411A11!;A1A) J u.-.I J\-.V< 
I) I 

~ 9/09/87 

e Michael D Ebers 
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POST - HEZ' COMPLE'nON 
CHECKLIST 

eoST-KLl COMPL£7lON TASKS 

1. MIlD SCRAPED FROII AUGER$. SAMPLER$. AND AU. 
OTHER £QtJlPM£NT. 

2. AU. MUD FROII Itt(; AND £QiJlPM£Nr SCRAPINGS AND 
ctJT11NCS DISPOSED OF IN ACCORDANCE 11TH 1HC 
SP£'CIF1CA l1ON- PROItDB). 

.1 lIEU DClfi~ IN ACCORDANCE 11TH 1H£ SP£'aFICA 1ION
PROWDED AND D£7M.S OF 1H£ D£VEJ.tJPll£Nr ACl1lfTY 
RCCORDEIJ. 

4. lJRII.J.JN(; SITe PROPER/. Y CLEAN£/) 1JPAF7ER 
COIIPI.£11ON OF IffZ.L INsrAU.A 11ON. 

IELL No. 975 

COMPLIANCE: 
JM1E INI77ALS 

9/09/87 ~ 

9/09/87 I/JB . 

1/18/90 he \ 

9/09/87 ~ 

_ R£1.EAS£ SPCaF1C TE'CHIICAI. DIRECTIONS FDR RCQ.tA TDRY COMPI./ANCE IIONIn:JIfIN(;lffZ.J.S 
PHASE I. OAK RID(;!£ NA 1IONA/. LAB'CWA TDR~ OAJ( RJI:tGE 1«0, K-4141; AP.IfL ,.7. 

OBSERWR SIQ¥A~ r:-~ -...--- 9/09/87 

1> , cJboa D ,psS 
D. Charles LYtl~ f1b 1118/90 

PAti/C J:.!. OF .z.L 
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ERe / EDGE 
Environmental KLL. No_ 975 
and EnerlY 

~ Services Co. lOCA TlON: WAG 5 

M..ONITORl/f..G WE,Ll • 
DEVELOPMENT FOBJ/ 

DEVE.'LOPMENT DETAILS 

METHOD OF Surging and Pumping DElIELOF4/ENT: 

IJClI£l.OPMENT 
1-11-90 II£CAN Ild lEi 11ME: 

IJClI£l.OPMENT 
1-18-90 £NDIN(; Dd g;,-

D£lIEI.OPII£NT 
0IISER.a> B~ D_ Charles l~tle 
ONE II£1.L 1If:'X.lM:- Z.~ GAU.ONS 

1f)TAL QALLONS PtJIIP£D: 247 ~7:4I IIIlU loQ./AIjD' 1'tJIIP£1): 33.4 

N7IAL pH: 6.7 FINAL pH: 6.8 
INITIAl. C'ONDt.ICl1WTY (uS): 941 FINAl. CONDtJCl1l11Y (uS): 853 

D£SCRIP11ON OF N1W. 7IJRIIIlJITY: Hjlk,)£ 

D£SCIII'11ON OF FINAL 1VRIIIDITY: Clear 

FNAL ~ 7IJRIIIlJITY: 2.0 e 
... 

lIEU A.fiIJIWOIGI .~ R. C. Wi 11 ; ams MMES 
(JIJ(JIt 

cz:: IH1ER: 
. WAD III ti!ItOIJND SlJRFACE C TANK 7RtJa( 

. /JISCHARtISJ C S1rJIIIlI S£I!IIE1t.S C S7rlRAGC TANKS 
nt C IJItUJI$ C D1H£It 

1M11AI. JIIfE-D£tIE/..OI'I/£NT 
.. 7EIt 11D'1H: 11.0 feet from surface 

OE'VELOPMEN7 OB~VA TlONS 

. 
OBSERfD SQYA~1I' J? Cl.x,al,gD S 'fl (L 1-18-90 

l D. Charles lytle 

! 
e 
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Eitel EDGE WEU NO~ 975 
~ Environmental lOCATION: WAG 5 .. ' and Energy 

D4TE: 1-11-90 Services Co. 

MONITORING WELL DEVELOPMENT PROGRESS e 
ONE WEU HXlIME- 7.4 GA/.J.ONS 

GAU.ONS D£SaflflTION M£ASI/II£l) 
pH ctJNDtJC- TrJrAL lIEU 

DATE TIME OF' 'fUlIM)fTY "t:I GAU.ONS MXlAIIES COMMENTS I'UItIP£D ~TY (NTII"S) PIJIII£D I'UItIP£D 

1-11-90 1330 35 Milky -- 6.7 941 
1-11-90 1500 22 Cloudy -- 6.7 970 57 

1-12-90 1600 55 Cloudy -- 7.1 854 112 25.1 

1-15-90 1030 27 Cloudy -- 6.8 894 139 18.8 

1-15-90 1700 14 Cloud.v -- 6.7 942 153 20.7 
1-16-90 1100 16 Cloudy -- 6.6 899 169 23.0 

1-16-90 1200 34 Cloudy -- 6.6 930 203 27.4 

1-16-90 1500 20 Cloudy -- 6.6 898 223 30.1 

1-18-90 0900 54 Clear 2.0 6.8 853 247 33.4 

e 

R£SIJI.TS AT DID 
Clear 2.0 6.8 853 247 33.4 OF' DEVELOPMDIT 

COMMENTS Water would not clear after 30.0.well volumes •. Did not surge on 
h·18-90 and:-waterr.·cleared.· Had 2.0 NTU's. Passed .and moved on. 

0IISER'rER $kiW47l1Rf;1lMTE ~ .~fi~ e 
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~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

F'F:;JC:JF:(~~vr ':3!~~L.;i::iT·" \)EF;:~; I C}~\i .e:~ .. :i.:: f",·.t:J\) II t ~;:Ei6 

TH I S F'F.~[lF;FUi;"! C{:H_.C::LJL.PITE~:;; l"ii:r~!\1 TF('~i\!m1 T S8 I V J T I EE:: FF..:Cn·,: 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER~ BREDEHDEFT AND PAPADOPULOS, 1967 
({~P'T' I eLI::: I hl I •• TIL ":3!, NO, 1 OF tAIRR EhiT I TLED 
RESPONSE OF A FINITE DIAMETER WELL TO AN INE::TANTANEOUS 

CH{.lF:GE OF !,I.l{HEF:") 
(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 

VOL. 12, NO.3 OF WRR ENTITLED 

WEL..L 1\10"= 975 

"f~ SU.JG TEST FOR DETEE!"I I N I MG ~r{DF;:AUL I C CDNDI...IC·r J ') I 'T"{ 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENEn~(::n I I\!G WEL..L~'3") 

DATE OF TEST: 2/6/90 

PROJECT NO.: E221-002 CL I HH: MI"IES 

SITE LOCATION: WAG 5 

e I EDGE, INC. FIELD INVESTIGP1TO~:: BRUCE MCI"IASTEP 

e 

INPUT DATf.'1 ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNEP SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 17.70 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 (" 1." IF FALLING, "0" IF RISII\lG) 
NUMBER OF DEPTH-TIME DATA POINTS = 29 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOS (H) VB. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

3.5926 
3.6247 

PAC£' -1l OF..2L 
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and Energy 
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WE'LL No. 9'15 

HYDRAULIC CONDUCllVlTY CALCULA llONS 

i:r j·'·'F DFF'TH TD iA.i{'HEn HEriD 
(SEC; (FEET) (FEET) 

1 () " ()~) ~;, :1.50 Li· ,. 1 :'.: C, 
20.00 4.9'?O ::. '-790 
30.00 4.El80 3 n E:~8() 

40.00 "l.750 3 u 7'5~) 

50.00 il.660 3 .. 660 
60.00 4·.500 3 •. !S<)(: 

75.00 Atf .. 3S() :::: .. 3S(j 
<:;>0.00 .t~ ~ :1.8() 3.180 

10::;.00 4.050 311 ()5() 

120.00 3.890 2.890 
150.00 3ut',5() 211 6=:;(j 
180.00 3.440 2.440 
240.00 3.080 2.080 
:::;:00.00 2.810 1.810 
360.00 :~. 55() 1 .. 5S() 

420.00 2.32() 1. :::;:20 

480.00 2.160 1,,160 
540.00 2.020 1.020 
600.00 1.860 .860 
720.00 1.670 .670 
840.QO L IJ 52C) 
960.00 1.450 .450 

1080.00 1.380 .380 
1200.00 1.320 ",32() 

1320.00 1.260 .260 
1440.00 1.200 .200 
1560.00 1.170 • 170 
1680.00 1.140 . 140 
1800.00 1.110 .110 

************************************************************* 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.17E-·06 FT /SEC = 6. CM/SEC 

TRANSMISSIVITY = 2. 17E-05 FT*.2/SEC 

PA(;£ -1B. OF 2.L 
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HYDRAUliC CONOUCUVllY CALCULA nONS 

2 '5 

TIME IN MINUTES 
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. . . CHAIN OF CUSTODY RECORD 

tZt M~~~N~~;J~G HU~~~~E~~~L~C. MARTIN MARIETTA ENERGY SYSTEMS 
(615)966-9788 OAK RIDGENATIONAL LABORATORY 

WELL NO.: 
. '0915 
(\ 

LOCATION: TYPE: 
- SOIt-

SAMPLE 
NUMBER: 

0'51"15 S ..... o..;.., _ 

DATE: ,- I TIME: 
9 , 8 -, 8:00AM. 

J _J ( SIGNATURE I 

WITH: RECIEVED BY : DATE: TIME: WITH: ( SIGNATURE) 
l\ RELINQUISHED BY: \ 04TE: TIME: 
\ \ ( SIGNATURE) 

:,,"'1 ~ '1(,(31 £'2-'.0'0 oR..WL 
c.f>A 

Mc:.:r.. 

" - . \. 

. REMMKS: ____________ ~ ____________________________________________________ ._. 
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. .. .. " CHAIN OF CUSTODY RECORD SAMPLE 

'Z' M~N~~~~~GHU~~E~!-J~C. MARTIN MARIETtA ENERGY SYSTEMS NUMBER: 

(615)966·9788 OAK RIDGE NATIONAL LABORATORY 09"15 soa. 

WELL NO. : _ LOCATION: ..sWS A S TYPE: 
~ C91~ " "SoIL 

SAM~\ - L 1) ~L G ~ to'O' I-D-AT-E,-·,'-----T'-ME-:-.---
rj\~c. ". <. "" q"~7 ~"JSA.M. 

\ - SIGNATURE I ! 

!f"\. RELINQUISHED BY: nATE!"' T.1M't:::" • UII'I"''H' RECIEVED BY: D'ATE!"' TIM't:::"· WITH' i\ \ (SIGNATURE) ","Ic;;., c;;.. H, Ii • {SIGNATURE} ",c;;., c;;.. • 

iLl ~~_ q"{Bl I'Z'.. MC.:.c. (Jto;'''':I: ~ "tft("1 {2-!,,?> ~~AL 
\ 

"" . 

REMMKS:~ ________ _...._.... ____ _.... ________________ _...._...._.... __ _.... ______________ _...._...._...._ 



, ' CHAIN OF CUSTODY RECORD SAMPLE 48 MCI/CONSULTING ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 

.(615) 966 w9788 OAK RIDGE NATIONAL LABORATORY , Q~J:i -So,~ 

WELL NO.: LOCATION: 
..s~.s (\ s TYPE: 

0915 :So I ~ - :fj\l-L.. II~ \\ 
SAM~ ~~.l~~.3~ 2 ;}.o I DATE: TIME: 

CJll("S1 Q'"3 ' 
Q. ·oAM 

\ (SIGNATURE J 

RELINOUISHED BY: D4TE': TIME .- WITH: 
RECIEVED BY : 

DATE' : TIME: WITH: I SIGNATURE) ( SIGNATURE) 

~ IILJ~~ crI,l" Mc..::c ~""A ~ 'l('(~1 (')..'.00 
O-P- tJl 

12:00 '-PA 
\ v , , 

. . 

. REMARKS: 

. . ' 

. 
; 
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. CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSULTING ENGINEERS, INC. 
. FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 

(615)966-9788 . OAK RIDGE NATIONAL LABORATORY O~15 504-

WELL'NO. : LOCATION: ;Sw5,\ S TYPE: W 
t

0915 . eI\TlfE"~E"b SI-ti\I....G: 

SAMPLif R~~· ~~-4 e: 10.2.. "T"C> lc>·~t DATE: / I TIME: 
tJ,....t...-c· • -- In. q , "67 9:ISA,iV( . --- \, ( SIGNATURE J 

RELINQUISHED BY: DATE: TIME: WITH: 
RECIEVED BY: 

DATE: TIME: WITH: 
Ir (SIGNATURE J ( SIGNATURE) 

I~ L.~.L ,1"81 . 1'2.:00 
Mc.r IJ.fLl..L ~ . q {Ir~ 1 

o (2-tJL 
ll- '..D () C,/fA ~ /\ 

\ 
.., 

. 

. REMARKS: 

.. 
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...----------~.:_:_:~----_r_-----------------~---___. 

CHAIN OF CUSTODY RECORD 
FOR 

SAMPLE 
NUMBER: @:':"IMCI/CONSULTINGENGINEERS'INC. 

....... . NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
(615)966-9788 

WELL NO.: LOCATION: 
0975 

G z I 8,0 

\ S'9NATI.RE 

RELINQUISHED BY: 
r. ( SIGNATURE J 

WITH: DATE': TIME: 

Me. 

\. , 

OAK RIDGE NATIONAL LABORATORY 

RECfEVED BY : 
(SIGNATURE) 

v 

TYPE: 

DATE: ! 
'3 4-/87 

DATE: TIME: 

0975 ROI 

TIME: 
12':00PA1 . 

WITH: 

REMARKS: ________________________________________________________________ _ 
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ERe / EDGE 
~ Environmental 

and Enerey 
~ Services Co. 

General Information 

1.1 Well Location 

Maim:JRINt: tfEU PROGRAM 
IIIElJ. DA TA NARHA 11VE' 

IIIElJ. No.~ 

Monitoring well number 976 is located in WAG 5. 
It is 300' southeast of the old hydro fracture 
site. The location is shown on ORNL drawing 
number C3E 20004 A080. Survey coordinates for 
this well are N 16978.4444, E 28994.2390 (X-10 
grid) or latitude 35· 54' 43.07" and longitude 84· 
18' 47.39". Coordinate data were provided by 
Martin Marietta Enerqy 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 976 was drilled by A.L. Clark Drilling 
Services, :Inc, and Geotek. A Gus Pech auger rig 
and an Ingersol Rand T-4 rig were used to drill 
this boring for monitor well installation under 
the operation of A.L. Clark III/Larry Ledbetter 
with the assistance of Ray Clark/Freddie Dixon. 

PA(;£' l OF~ 



! 
• 
i ~ ~ 

ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

MONITDRINC lIEU PROGRAM 
HflL DA TA NARRA 11'r£' 

lIEU No. 976 

Drilling commenced on 9/16/87 and was finished on 
8/22/89. 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: * 

9/16/87: The Gus Pech Auger rig and tools were 
decontaminated, mobilized to the staked 
location and set up. The boring was 
advanced from 0.0' to 12.0 1 with 14" 
augers. A 10" surface casing was set at 
11.2 1 and tremie grouted. The rig was 
pulled off the boring and the top of the 
surface casing was covered with plas.tic. 

8/21/89: The air rotary rig and drilling 
equipment were deconed •. 

8/22/89: The rig was mobilized to the site, the 
work area covered with plastic, the 
diverter head attached and the 
containment box was hooked up. (The 
surface casing was used for a diverter 
casing). An 8.0" borehole was advanced 
to a total depth of 84.50'.. Photovac 
readings around the borehole were less 
than .1 ppm •. During drilling the 
automatic feed control broke and the 
manual feet control had to be used. An 

air smaple was taken at 23.5 1 and a 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PAGE ..:L OF ...2.Z.. 
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I!fEU NA-llfi. 

drill water sample at 48.0'. Also at 
48.0' cutting began coming out the top 
of the diverter head when a timber broke 
that holds the pressure on the diverter 
attachment. Jerry Gray says that 
radiation meter readings are negligible. 
cuttings coming out are O.K. Three 
containment boxes were used during 
drilling. After a 1 hour recharge the 
water level was measured at 30.30' below 
surface. The borehole was cleaned and 
the rods removed. The 4.0 inch 
stainless steel screen with bottom cap 
(15.28 ') was installed along with the 
4.0 inch casing (70.0') to a total depth 
of 84.20'. Bryn Howze of ERe was on 
site to supervise the installation of 
the stainless steel centralizers were 
place at 80, 60, 40 and 20.0'. The sand 
was tremied in with water to a depth of 
63.20'. Five bags of sand were used. 
One bucket of bentonite was poured into 
a level of 60.80'. 

8/23/89: The annulus was tremie groutea with 12 
sacks of cement and 60 lbs. of bentonite 
under the supervision of James Lamb of 
ERC. 

* The air sample was checked under the 
ultraviolet light and no hydrocarbons 
were detected. 

PAGE ...L OF ..zz.. 
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lIEU No. 97 6 

9/5/89: 

Three containment boxes were sampled 
#1,3, 5. (There was no notation to 
document that these boxes were used at 
this well but they are believed to have 
been used here. R.C. Williams called 
for sampling). TWo of the boxes had 
tritium contamination the other box had 
Beta. This is the cause for the 
controversy. In the future a form will 
be used to document the # on the box. 
The well passed the "Go-DoGo gauge 
inspection". 
and filed. 
ERC present • 

The casing was also cut 
R.C. williams, Geotek, and 

. This well was logged by ERC Environmental and 
Energy Services Co. (ERC/EDGe) hydrogeologists 
Miebael L. Ebers and C. Allison Hodges. All well 
construction materials and supplies were from 
Martin Marietta Enerqy 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 bole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 

PAGE .....!. OF ...z.z... 
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lIEU No. 976 

underwent the cleaninq and decontamination 
procedures outlined in the drillinq specifications 
(Release Specific Technical Directions For 
Requlatory Compliance Monitorinq Wells Phase 1, 
Oak Ridge National Laboratory, Oak Ridqe, W.O., K-
4147, April 1987, pqs. 2-4). A checklist of the 
cleaned materials is included with this data 
package. 

2.2 Geoloqy 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridqe Physioqraphic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauqa Group. The Conasauqa Group in the Oak 
Ridqe area consists of six formations. They are, 
in ascendinq order, the Pumpkin Valley Shale, 
Rutledqe Limestone, Roqersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
Structurally, WAG 5 is located on ~e upper sheet 
of the Copper creek thrust fault which crops out 
approximately 1,100 ·feet north of WAG 5. These 
rocks have underqone extensive deformation and 
contain many folds and faults resultinq in varyinq 
strike and dips. The avaraqe strike and dip 
appear to be consistent with the reqional strike 
of 56- northeast and dips of about 30· to the. 
southeast. 

PAGE ...L OF ..££.. 
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ItEZ.L OA TA NAHRA 111€ 

ItEZ.L No.--!J1.ii 

One soil sample was collected during drilling, 
placed in an I-CHEN specialty cleaned glass 
container, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 
4500S, ORNL. Chain of custody form for this 
sample is included with this data package. Soil 
sample 0976S01 was collected in the augered 
interval from 11.5 feet to 11.8 feet on 9/18/89 • 
A drill water sample was collected from the water 
pump on the drill rig on 8/22/89. Analytical 
results for the two samples described above can be 
obtained from the Remedial Action Program data 
base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type B well. A fourteen-inch diameter 
boring was augered from ground surface to bedrock 
(12.0 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed 
and tramie grouted in place. The surface casing 
minimizes potential cross contamination between 
the regolith and bedrock water bearing zones. The 
air rotary method was then used to drill an eight
inch diameter boring to a total depth of 84.5 
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feet. A four-inch diameter stainless steel silt 
trap was installed from 83.92 to 84.20 feet. 
Above the silt trap, a four-inch diameter 
stainless steel screen was installed from 68.92 
feet to 83.92 feet. A four-inch diameter 
stainless steel casing was installed from the top 
of the screen at 68.92 feet and extending 1.99 
feet above ground surface. A sandpack was then 
poured into the annular space from 63.20 to 84.20 
feet, with a 2.4-foot bentonite seal poured into 
the annular space above the sandpack from 60.8 to 
63.2 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 976 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 165 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 

PA(Jl£ '..L OF ZL 
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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 Geoquard Model No. 
5614 dedicated monitoring well pump was installed 
on 2/6/90 at a depth of 81.8 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 ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 976 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 psig pressure transducer and 
an Ommidata Datapod II data recorder. The hydraulic 
conductivity value ~f 7.71 x 10.5 ,em/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. 
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., ERe / EDGE 
Environmental 

HE'LL No. 976 and Energy 
~ Services Co. 

• eRe:. -I2Rll.l.lti.~ CH!:C/{l.lS.T E.QR 
MONITORING HeLI.S 

COUPl/ANCE 
PRE -DRILLING TASKS 124IE /N/nAlS 

1. E'XCA VA 110V PERMIT OBTAINED. 9/16/87 C.A\\-
2- ALL EQUIPMENT HAS BEEN Cl..EANED BEFORE DRlU.iNG. ~~n~~~ c.1\ \-\-

.Ja. SCREEN AND CASlN(;s HA 1£ BEEN WAS7fD), STE'AMED. N/A 
RINSED IMTH DC -IONIZED OR DlS11ll£D WA TER, RINSED 
IMTH ISOPROP'YI.. ALCOHot.. WRAPPED IMTH PROTEC111£ 
COII£RINC AND STORED OFF' THe GROUND. 

.lb. PRE-PACKAGED SCRCENS, CASIN(;s AND CENTRALIZERS 8/22/89 cht\ 
WfR£' USED. 9/16/87 

4. IftWI( AREA FOR SAMPI.E EXAMINA 110V COIENB) WTH 8/22/89 c.A~ 
CLEAN POt. 'tE7H'fI..EN£. 9/16/89 

5. CLEAN KMIE"$, Q.OIE"$, SMlPI.E JARS AND I.AB£1..S 6aZL62 ~Ill!. 

e 
OV-HAND. 9/16/87 

6- POt. 'fE7H'YI.£N£ COlOi' IN PLACE O~ HOI.£ 8122189 c A-tt-

ADDI110NAL N07F.S'~VA 'RONS: 

tltISSP.a' .s7QVA iVRC/f'A TE Q... . C\ <:l \'h~ c \ \l _\." A - 8/22/89 

e ~_. All irn-ttOd' ~es 
~ 

(' 9/16/87 '; .. L.A. t!~~ 
M1cnael , ~~ers 

PAGE .JL OF" ..2.2... 



... ERe / EDGE 
Environmental 976 
and Enercy WELL No. 

~ Services Co. e 
.. Q£:.'-QNl~Mlli.~ TlQN CI:fc.t;l{l.l£r 

QR/LLING EQUIPMENT 

ISOPIIOPn. D£IONIZED 
£'Q(JIIWENT SCIMPE' STEAM $TFAM Al.ct:JHO£ WATER CI.EAN . RINSE RINSE RINSE 

RIC X X X NA N/JC 

AIJGERS X X X X X 

IJfTS X X X X X 

RODS X X X X X 

SMlPI.£RS X X X X X 

PIP£5 X X X X X e 
IfQfiI'K TOOLS X X X X X 

AIJGER PINS X X X X X 

l\ 
.L ~~<5i~ Q - 9/16/87 

f4 chael ~ • Ebers 

0BS£RtI£R .5lQ\M1lIRE;I7l4TE. C . ~~ e= \:-~ 8/21/89 
C. Allison Hodges . . 

e 
A4«' JJL OF.l.t.. 
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~LL No_ 976 and Energy ,... Services CO • 

• ORNL MONITORING WELL LOG PAG£'_l_ <Y-L 

LOCA TlON: ~AG 5 DATE: START: 9l115l8Z . l. Clark I III FINISH: 8/22/89 
DRILLER: Larr

C 
Ledbetter 

LOGG£l) B'r:- ~lcR'T~s~n ~ga~~' Raylark/Freddy Dixon] 
HELPER: Bjs;t H~r:r:QD Carl StooKsbury! 

Gus PechL Ingersol Rand T-4 
HEALTH PH'tSIQST: ~~rr:l ~ra:l 

DRILL: 

T'YPE'DRlWNG: Auger, Air Rotarl LUBRICANT T'YPE': Mo llkote 1000/ 

No. SAMPLES TAKEN: One Soil 
. Green Stuff 

nPE,-

CONTAINMENT T'rPE: Auger Pan. Plastic a Containment Box 

THICKNESS <Y SOIL (R£RJSAL DEPTH): 11.2 DRlWNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 73.3 TYPE': Water DATE: 8L22l89 

roTAL DEPTH OF' tIEl.L: 84.5 

~J5 SAlIPI.E PERCDlr 
(NUMBERJ a RECOI!ERY SOIL/I1EDROCK DESCRlPTlON 

FROII ro INTERVAL 'SPUT SPOONS) 

0.0 6.8 Clay, silty, with limestone gravel, moist, 
orange with light gray - fill. 

e 6.8 7.1 Topsoil, dry, dark brown, original surface. 
~ ''''.~ 

7.1 11.2 Cla~, silty with shale fragments,moist light 
brown. 

11.2 12.0 0976501 Shale, highly weathered, moist, medium brown. 
@ 12.0 @11.5-11.8 1 Auger refusal. 

12.0 16.0 *Hard drilling - rock. 
16.0 18.5 Smooth, fast drilling, soft spot - mud. 1 

18.5 19.5 Hard, irregular drilling - rock. I 

19.5 23.5 Hard, regular drilling - rock. 
I 

23.5 26.0 Soft, easy, fast drilling - mUd. 
26.0 27.0 Hard, r~gular drilling -rock. 
27.0 29.0 Smooth, easy drilling·- rock. 
29.0 34~0 Hard, rough, irregular dri'lling - rock. 
34.0 37.0 Hard, regular drilling - rock. 

37.0 39.5 Hard, rough, slow drilling - rock. Bit locked 
up at 38.01

• 

39.5 41.0 Soft, easy, fast drilling - mud. 

e 41.0 42.0 Hard, rough drilling - rock. 
42.0 44.0 Soft,.eas~, fast drilling - mUd. 
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... ERe / EDGE 
Environmental 

WELL No. 976 
and Energy 

~ Services CO. 

ORNL MONITORING WELL LOG II PAGE" -L or-L 

~~~ SAMPLE PERCENT 
(NUMBER ~ R£COIlER'I' SOIL/SEDROCK O£SCRIPTlON 

FROM TO IN7CRVAL) I (SPLIT SPOONS) 

e 
44.0 48.0 Hard. rouah. slow dirlling. Bit locked UP at 

45.0' • 
48.0 53.0 Very hard, rough, irreClular drilling. 
53.0 56.5 Soft, easy, fast drilling. 
56.5 84.5 Hard, irregular, slow drilling. Bit locked 

UP at 58.5'. 

84.5 Total Depth 

*Litholoqic description of rock drilled from 
12.0' to 84.5' not available due to the use 
of a containment box. 

e 
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ERe / EDGE 
Environmental 
and herO' 
Semoe. Co. 

HfiL· No . ...:I!..2. 

WELL INSTALLA nON/COMPLETION FORM 
O.R.N.L. MONITORING HE'LL PROGRAM 

L~JItW WAG!> 

~~.~1ES 
£ 28,994.2390 

L0Gt.i!Z7 Mi chae 1 L. Ebers! PROOFED C. All i son Hodges! 
sr. C • All; son Hodges sr. Mi chae 1 L. Ebers £lEv. CIIOIJNO. 783 , 96 

£lEv. TOP STAlN1B'f 
SlED. CA.5lIVG. 95 0-12.0' - A. L. Clark! 

ORIWNC COIIPANr. 12 . 0-84. 5 I Geote k 
Dixon! DRIWNG DA TES.' 

~= aH~7H~ 
A. L. Clark 1111 Ray Clark/Freddie 

DRlJ.J.£R: I arry ledbetter HEJ.P£R: Rick HerrOD 

DRlWNC METHOD: II 14 IIDI AUGER 12 • 0 Lor. 
o INOf AlJCER Lor. 
II 8 /NQ-I ROTARY- J 2 • 5 Lor. 
o INCH ROTARY- Lor. 

MA TERlALS lISED 
aT. 1J!iED. 

IQ. 1lfA PfJIJItIDS (}IF' 6I1I7f'JIiI'IC I'&.I.E7S (1iUIfFAtF c:.tSM;' !lEAl) 

tL..Z. FT. (}IF' --1Q... ..... A« c:.tSM;' 

..J..a! JL..Q. .stQfl' (}IF' QEJIINT ($UfFA« . c:.tSM;') 

liLA PfJIJItIDS (}IF' ,.,.." 6I1I7f'JIiI'IC (altlFAtF CUM) 

40.0 fJAlJ.t1NS (}IF' •• (SIIIFACE' t::IISM) 

71 • 4 FT. (}IF' --L. _ STAINlESS nm CA.tI\IIG' 

15. 0 FT. (}IF' ....i... _ STAINlESS nm st:IIIlDI 

5 • 2 5. 0 ~ (}IF' $MIll 

48 50. 0 PfJIJItIDS (}IF' 6I1I7f'JIiI'IC I'&.I.E7S 

9. 1 12. 0 .stQfl' (}IF' QEJIINT tIIU CUIMV 
60 . 0 PfJIJItIDS (}IF' I'tJ8D 6I1I7f'JIiI'IC (tIIlU. ~ 
72. 0 fJAlJ.t1NS (}IF' •• tIIU CUM) 

l.:..Q. FT. (}IF' 1.Q..w .nm MDB1J'If: ~ 
II£UI1N "", .FIMMD ..,.", D7IIrI4D tRIM3' 
AND IJ!iED tRlAIID' 
Wash out zones. 
...... AtZ' C4.SIW: "... ....,., 

STAINI.E!IS .S'1II1 CA.taC' 
"... II!fItJU1D 

811 

811 

-0 

-0 
IBf. aMJII' u.J DI ~.S'1II1 QMJI' 

8 R.IJIIH IIlJIJIID -.u QMJI' 
(17II1II . 

aT .... u.J 8a ItO 0 
MOMTrJIlIN(J w:u PtJIIIP BASE SET AT 81.8 FEET. 

C£N7RAUZERS A r 20.0 FEET. 
40.0 FEET. 

60.0 FEET. 
80.0 FEET 

NOTE:: 
AU. IJDITHS ARE M£ASfIII£D 
FROM GRtJtJNO stJRFACE 
UNLESS 07H£R1fIISE NO'IED: 

TYPE B WELL 

HtI1.Et:IP.MIltJIIT 
1D~"" 

-TTlIII. (}IF' .. 
1IfJI.E~ ,.,. 

......... ,,_CAP 
r. _...:..:.:..;:.w IrA. .5I'.fIII"Aav 

/lllf()1EC71I£ t:l4.!iII¥6 ...J.....!l.(In 

tfII9~~ SUlFACE 10 
II IIt1.Dr fiIIIIDIJND 
......ACE 

ctJNC1I£7E PAl1 

r,1. ~_"'HCU 
Jla.Y.. 1D..l1.J) FEET 

E~ ~~O.O 10 

~ ST.w..t:sS nm 
~'-'U'l;"",)i4-4 --~ AllfJtlC_tlfCtIiIJ 

...... AtF 10 ~Qe7I1t1.Dr 
fiIfOtJN/1 .5I'.fIII"ACE' 

I. . Jfl FEET .5lrAL 1UA.. 1D 

IiIIiI!IiIJIt I/EIJfIIDt:K UlI1 ~O I 

[1- ~ __ ·HCU 

• fIIJfPT..I!"M. -.Q....Q 1D 
~FEET 

CI- t:JtN7IIIAIJZBt 

~- ~~~ 
,.....,-'<I.~ 10 

FEET 

.!:...Q....1M~nm 
~f~---------8~~~~ 

~ _~:O~_~,:~nm 
FEET 
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." 
ERe / EDGE 

~LL No. 976 Environmental 
and Energy OA TE': 8-22-89 

~ Services Co. 

e 
M.Q/VLTQRIN~ l1£1..' MA '!Elf/A,S 

CERllRCA nON 

ITE'M/AlA TE'RIAL Q~ lE. "$Ell fI~ TCH t/lJ411J£8 

SAND 

8-22-89 1 -
BENTONITE 

8-22-89 Stores 
STAINLESS STEEl. SCREEN ( PR£1'ACKAG£D "~ eNO 8-22-89 Stores 
STAINLESS STEEl. CASINC (PR£1'ACKAG£D II 'IES) eNO 8~22-89 Stores 
STAINLESS STEEl. C£N1RAl.JZ£RS (PR£1'ACKAG£D II 'IES) eNO 8-22-89 Stores 
STAINLESS STEEL CAPS (PR£1'ACKAG£D " YES) eND 8-22-89 Stores 
MON/1T.JRIN(; IfCU. PIMP ( PR£1'ACKAtiI£D -g,:;) 2-06-90 3 

GROUT 

8-23-89 1 . 

IfCU. C06DtS e 
5'lIF'Aa- CASING 

COMMENTS: 

. -

OBSERtER .5rQVAnHiF.,4)A1E C· =: ~ ~ ~. ~~-23-89 
. C. Allison Hodges 

e 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co . 

POST--KLL COMPLETION 
CHECKLIST 

POST- ftf"LL COMPLEUQN TAgS 

1. MUD SCRAPED FROM AI.IG£R£ SAMPLER$. AND ALI. 
OtHER EQl.llPM£NT. 

2. ALI. MUD FROII III(; AND EQlJlPM£NT SCRAPIN(;$ AND 
CUT'flN(;$ D/SPOS£D OF IN ACCORDANCE 1111H THE 
SPEC/RCA nON- PROlIIIJ£D. 

.1 IIfU D£'VE1..OPED IN ACCORDANCE tiltH 7H£ SJlI£CIF7CA noN
PROlfD£D AND DCTAIL$ OF 1HE D£'VE1..OPItI£NT ACmfTY 
R£CORD£D. 

t( ORII.J..W(; SITE PROP£RJ. Y CLEANED lIP ArtER 
CfJIIIIIII.En() OF lIEU INSTALLA nON. 

fE'LL No. 976 

COMPL(ANCE 
1M1E INITIALS 

8-22-89 ~A~ 

8-22-89 LA:lt 

2-06-90 l:;>Lb 

8-22-89 c.A-M-
I 

(I R£l.EASC SP£'CIF1C 1E'CHNICM. DlR£C11ONS Ft:JR RlrGUA TtJRy ctMIPUANCE M0NI1tJRING IlEUS • Ii 

PHASE t OAK RIIJ(;£ NA noNA/. I.A8ORA TtJRy, OAJ( RJI1Gt Iro. K-"'''7. APRll ,.7. 

OBSERVER ~~TE ~ • C\,\SU & ..... ~-22-89 
C • All ; son Hodges 

1:'> .. ~~~ 2-06-90 
D. Charles Lytl 

PAGE' ~ OF ...zz.. 



... ERe / EDGE 
Environmental HE'll No. 976 and her", 

~ Services Co. L OCA T10N:WAG 5 

NONIIQRlNG WELL e 
DEVELOPMENT FORM 

DEII£LOPUENT DETAILS 

M£7HOD OF' . 
Surging and Pumping DEllELOPII£N7; 

DEIIE1..OPM£Nr 2-06-90 «CAN Ild lEi 11M£: 

~~ ·2-06-90 

lJ£JIEZ.OPM£Nr 
D. Charles Lytle ~~8Y: 

ON£ II£U HXLIIE- 55.6 GAJ.J.ONS 

rorAt GAJ.J.ONS PtJMP£D: 165 rorAt IIIt1I. HXlAIIO' PIJMP£D: 3. 0 . 
1NI7IAI. pH: 7. 2 RNAt pH: 7. 2 
H1IAI. CONOIJCl1WTY (lIS}: 658 FlNAt CtJIWJI.ICWTY (u$}: 658 
lJ£St:IIfIP71ON OF N11AL 'NRIJIDIrY: Clear 

lJ£St:IIfIP71ON OFFNAt 'NRIJIDIrY: Clear 

FINAL ~. 'NRIJIDIrY: 2.0 e 
IIIEU MIJIIIIII\1IC IY: R. C. Will iams MMES 

0/J0It None fZ: .1EIt: 
WA1ER ra GRDIJND ..5'UIF'Aa' o rANK 11ItJa( 
DISCHNIti!£D o S.""", SEllERS o Sn:wAtZ' rANKS 
Ttl' OIJRtMS o 07HE1t 

H11AL l'tfE-D£lEl.fJllflDlr 
,..1ER 1JD'7H: 14.0 feet from ground surface. 

OE'VElOPMENT O85OrVA T10NS 

taSSrlO ~~1E :t>.Cl,ooS)QOci\tr"" 2-06-90 
D. Charles Lltle e 

PME J§... OF ...zz.... 



ERe/ EDGE WEll NO • 976 ..., Environmental L.0G411ON.·WAG 5 and Energy 
1l47£' 2-06-90 ~ Services Co . 

• MONITORING WELL DEVELOPMENT PROGRESS 

ONE WEll .aUME- 55 • 6 GN.J.ONS 

fJMJ.ONS D£SafIP71ON ~ pH CCNDlJC- mTAL lIEU 
DAlE TIME FfIII1If1) 

OF TUf6I:1ITi' 
~:J 

fJMJ.ONS KUtie' COUMENrs 
~ (N1V'S) FfIII1If1) FfIII1If1) 

2-06-90 1400 165 Clear 2.0 7.2 658 165 3.0 

e 

R£SVJ.1S AT END . 165 . Clear 2.0 7.2 658 165 3.0 
OF D£IIELOPIIENT 

!COMMEN1S Surged, pumped, and developed in 4 hours time on 2-06-90, very fast 
recovering, well passed with 3 well volumes and moved off hole. I 

I 

e 0IISDIfIER SIQIIM- -- ~ 7E' 'b ~~ 2-06-90 
u. \.rfla I ~i:II ... y 1.1 t: 

PM:£ .1.Z..or ~. 
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.., ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL No.~ 

~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

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~ BREDEHDEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VDL.3, NO.1 OF WRR ENTITLED 
II RESPOi\ISE OF (.,~ FI N I TE D I (~t/IETEFi: \>JELL TO ('~N I I-JST?-INTAI\~EOUS 
CHARGE OF WATEli") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12~ NO.3 OF WRR ENTITLED 
"A SLUG TEST FOP DETEFWlINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRAT I NG !!JELLS") 

WELL NO.: 976 DATE OF TEST: 2/7/90 

PROJECT NO.: E221-002 CL.IENT~ MI"IES 

srTE LOCATION: WAG 5 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 67.10 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) 

1.5610 
1.5865 

PAGE ..!!. 'OF' .lL 
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ERe I EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL No. 976 I 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TINE 
(SEC 

10 .. 00 
2() II ()() 

30 .. 00 
.00 

50.00 
60.00 
75.00 
90.00 

105 .. 00 
1.20.00 
150.00 
180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.01) 
720.00 
8.4.0.QQo 
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 '1 ()/.:)() 

2 n 99(i 
2.94:0 
2.900 
2" 8~~() 
2.780 
2.730 
2" 65(: 
2.600 
2. 53(l 
2.4!:,jO 
2.370 
2.230 
2.120 
2.040 
1.940 
1.870 
1.830 
1.790 
1.710 
l.65Q 
1.610 
1.590 
1.560 
1.530 
1.530 
1.520 
1.510 
1.510 
1.500 
1.500 
1.500 

HE('iD 
(~':'E:ET ) 

2.060 
i . C?90 
1, ~I {"? Ll() 

1.900 
1.830 
1 .. 780 
1.730 
1 .. 650 
1.600 
1.53() 
1.450 
1. ~570 
1.23() 
1.120 
1.040 

.940 

.870 

.830 

.790 

.710 

.650 

.610 

.590 

.560 
• 53() 
.530 
.520 
.510 
.510 
.500 
.500 
.500 

·------------___ ._0 

************************************************************* 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY ~ 2.53E-06 FT/SEC = 7.71E-05 CM/SEC 

TRANSMISSIVITY = 3.79E-05 FT**2/SEC 
.--.-~.----.... -", 

PAfIE .li. OF' .l.Z... 
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Elite / EDGE 
--; Environmental 

and lnercY 
~ Servic.. Co. 

lIEU No. 976 

HYDRAUliC CONQUCn'dTr CALCULA VONS 

I 

e 

~ 0.5 II111111111111111111 Btl 11111111111111111111111111111 lIB II J 11111111111 Ie 
e 

== l: 
w 
C!J • z 
e ::c 
u 

o 2 s 4 

TIME IN MINUTES e 
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e e • , . CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSULTING ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS .u. NASHVILLE KNOXVILLE HUNTSVILLE LOUISVIl.LE (ji7{g SOl (615)966-9188 OAK RIDGE NATIONAL LABORATORY , ' 

WELL NO.: CPi7 LOCATION: TYPE.~ \ { 

_tl " <.0 \ \. S - [L 15 / 
'} 

SAMPLER:~ 
~ ~J1 ~ DATt? 'l~ ~/ TIME: q '. d:D 'bA~A, 

( - C Sl8NATIJRE I 

\ REtINQU;§HED BY: 
DATE: TIME: WITH: 

' RECIEVED BY: DATE: TIME: WITH: 
\ rl S/9M¥UIi~) ( SIGNATURE) 

\ }L ( !tel If< -- - I)'iht; q'..~ \}J\~"h7 I~' l_-P~ V~~-- ~,~~ "(Z.S-/f1 t50 Uc:;r 

~ 

~.lJ)~¢~ ~ 
! 

~.~ " ',I1S11St 2:40PM Mc.1:' ",z,S -8' 7 z,:'t() O{2-NL 
~ 

\ '"' . v 
. 

REMARKS: 

" 

• . t:.." 
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CHAIN OF CUSTODY RECORD SAMPLE 
NUMBER ~1lDgiDe.riD& Dellin " Ge08CIe~ Group. Inc. 

FOR 
MARTIN MARIETTA ENERCY SYSTEMS 

?2IPe~~ OAK RID(;£' NA TlONAL LABORATORY' cr;0Q)oj P.o. Boz 10 KIlo ftI S7t33-1010 -
HfiL NO. LOCATION.- TYPE: 

Cf7( /) t..0o\:G ---S- f Diq t::72 
co.4 j~i:'JI'£R: 

~~rxV--
CAUDI J:' INTERVAL: DATE: TIM£: ""'c "'~'&l\' l~ _,.,m ~ n0(~ 

B~ ;:r~-&y ld-OtL l \ 

RElINQUISHED B" DATE: TIME: , WITH: REC£lW BY: DATE: . TIM£: HlTH: 
(SIGNA TlIRE) (SIGNA TlIRE) 

: 

C- _l\\l)~L_C\ 4~ ~-l-~ ~~. - (h, 1-: .. .. . 9-1-1'1 1>-/6 ~ I 
'" U 'U 

, 

, 

.' -

TYPE OF SAMPLE: C SPUT SPOON CORES-SOIL C AUGER CUroNGS-SOIL C AUGER CUmNGS"':'ROCK 

o AIR ROTARY CUroNCS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) COTHER 

ALL· SAMPLES ARE IMMEDIA TEl r PLACED IN I-CHEJI SPEQAl TY CLEANED CONTAINERS AND SEALED. 

REMARKS: " 

.• 
. . . '. 

• .. 

'" 



I 

• 

e 

e 

~ ~ 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co . 

1.0 General Information 

1.1 Well Location 

MaII1tJRINt: IfEU PROCRAM 
JIEl.L DA rA NNl/!A TIll£' 

IIEl.L No.,_..:::..:.... 977:.-.. 

Monitoring well number 977 is located in WAG 5. 
It is in the southwest corner of WAG 5. The 
location is shown on ORNL drawing number C3E 20004 
A080. Survey coordinates for this well are N 
17084.3543, E 28444.0990 (X-10 grid) or latitude 
35· 54' 40.61" and longitude 84· 18' 53.90". 
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 977 was drilled by A.L. Clark Drilling ., 
Services, Inc. A GusPech auger rig was used to 
drill this boring for monitor well installation 
under the operation of A.L. Clark III with the 
assistance of Ray Clark. Drilling commenced on 

PAGE J.... OF 1L 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MON/TrJRIIIC lIEU PROGRAM 
lIEU DA TA NARRA"'IE' 

lIEU No.....!nl. 

7/14/87 and was finished on 7/14/87. 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:* 

7/14/87: The Gus Pech augering rig was steam 
cleaned and mobilized to the well 
location and set up. The boring was 
drilled from 0.0' to 20.0' total depth 
with 6 1/4" augers. The boring was 
completed with a 2" stainless steel 
screen, casing, sand pack and bentonite. 

This well was logged by Engineering, Design and 
Geosciences Group, Inc. (EDGe) hydrogeologist John 
W. Anderson. 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 

• This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PAGE _2 _ OF J.1.... 
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ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

Jlcwnr::JRlNG lIEU PROGRAM 
lIEU DA TA NAliRA 11l1E 

IfE1.J. No.-.!ll1. 

underwent the cleaning and 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 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga·' "Group , in the Oak 
Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville~· 
Limestone, 'Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. ' 
Structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike, 
of 56- northeast and dips of about 30· to the 
southeast. 
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2.3 sample Collection 

MONITORING lIEU PR()r(;RAM 
lIEU. DATA NARRA"VE 

lIEU. No. 97 7 

No samples were collected during drilling. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 19.5 
to 19.8 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
4.5 to 19.5 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
4.5 feet to 2.03 feet above ground surface. A 
sandpack was then poured into the annular space 
from 3.0 to 20.0 feet, with a 1.5-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 1.5 to 3.0 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. 

2.4.2 Well Dev~lopment 

Well number 977 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 
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e 

e 

• 



• 

e 

e 

~ ~ 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MON/TrJRIN(; IfEU. PROGRAM 
lIEU DA TA NARRA 171£ 

lIEU No.-.!J11. 

use according to specified cleaning procedures 
(see Paragraph 2.1). The well was developed until 
a measured total of 158 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 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 1/18/90' at a depth of 17.1" fe4iat . 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. 

2.5 Hydraulic Conductivity Testing 

Well number .977 was tested for the determination 
of hydraulic conductivity of the aquifer'in the 
vicinity of tha well screen.. This was 
accomplished by instantaneously adding a ~own 
quantity of water to the monitoring well and 

PAGE 2.. OF ...!2. 
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MONITORING lIEU PROGRAM 
IIE1.L DA TA NARRA"I£ 

lIEU No.....!E.l. 

measurinq the recovery of the water level over 
time. The chanqinq water levels were measured 
usinq a Druck 15 psiq pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 3.76 X 10.4 em/second (shown 

as permeability on the hydraulic conductivity 
calculations printout attached) was calculated 
usinq the Bouwer and Rice method. A computer 
printout of the hydraulic conductivity 
calculations is included in this data packaqe. 
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PRE ~DRILLING CHECKLIST FOR 
MONITORING Hf"LLS 

I+FLL No . .I!J.. 

PRE-DRILLING TASKS 

1. EXCA VA 110N PERMIT OBTAINED. 7/14/87 

2. AJ..J.. EQI.IIPMENT HAS BEEN Cl.£ANED BUOR£ ORIWNG. 7/14/87 

..Jcz. SCREEN AND CASINGS HA l£ BEEN WASHm S1EAMm N/A 
RINSED WTH DE-IONIZED OR DlS111.l£l) WA'fER. RINSED 
WTH ISOPROPYL ALCOHOt., IIIIRAPPED tilTH PROTEC11l£ 
COVERING AND STORED t:JFF THE GROIIND. 

.J6. PR£-PAQ(AGED SCREENS. CASINGS AND CENTRALIZERS 7/14/87 
NERE". USED. 

4. IKJRI( AREA FOR SAIIPLE EXAIIINA 110N CO~ tilTH 7/14/87 
CI.£AN POt 'YCTH'If.EN£. 

-
5. a.£AN KNI~ GlO~ SAMPLE JARS AND LAll£LS 7/14/87 

ON-HAND. 

6. POt'l£TH'tLENE CO~ IN PLAce O~ HOI.£ 7/14/87 

ADDI110NAL N07l3'~VA 1IONS: 

tJIISERfIER 9QYA ~A 7F <~{ l'.. lp "\..o::)U,.eN (( ... ..., I v I > ;\ r ,.,;JQ:t 
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EQUIPMENT 

RIG 

AIJGE'RS 

lIlTS 

RODS 

SAMPLERS 

PIP£S 

WORK TOOLS 

AIJGER PINS 

ERe / EDGE 
~ Environmental 

and EnerlY 
~ Services Co. 

DECONTAMINA liON CHECKLIST 
DRILLING £QUIPMENT 

ISOPROP'YI. 
SCRAPe STEAM STEAM ALCOHOL 

CLEAN RINSE' RINSE' 

X X x Nfi' 

x X x x 

X X X X 

X X X X 

X 

I 
x x x 

X X X X 

I 
X X X X 

X X X X 

W£LL No. 977 

O£IONIZED 
WATER 
RINSE 

Nfi' 

X 

X 

X 

I 
x 

x I 
I 

X 

X 

OIIS£RVER SlQV41'l1RE;4l4'Y-M-~-:P-L~=::="--"""';;::-=:~~;l;.:%.L2L 
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• ORNL MONITORING WELL LOG PAGe _1_ ()C'"--L- . 
LOCA71ON: WAG 5 DATE': START: 7114187 

DRILLER: A. L. Clark III F7NISH: 7/14l87 

L()(;G£D 8 Y: John W. Anderson 
HELPER: RaI Clark 

H£A/.TH PHYSICIST: Sherrie Chadwick 
DRILL: Gus Pech 

'f'fPE DRILLING: Auger LU8RlCANT T'1PE: ~i11~glle 

\ ·No. SAMPLES TAKEN: None rI'P£: N/A 

CONTAINMENT TYPE.: Auser Pan and Plastic 

THICKNESS ()C'" SOIL (REFI/SAI. DEPTH): 9.0' DRlU.JNG FlUID SAMPLES: 

DEPTH DRII.J.£D IN ROCK: 11.0' TYPE: N/A DAT£: 

TOTAL DEPTH ()C'" lIEU: 20.0' 

~/:) SAIIPI.E PERCEllr 
(NUMBER ~ I~ lECOVElty ~ SOII.,/II£DROCK D£SCRIP71ON 

FROM TO INTERVAL) 'SPLIT SPOONS '" 

0.0 0.5 ITon~oil dark brown with oraanir. mat@rial 

0.5 1.5 ILimeston@ szravel liszht szrav an!lUl~,. 
,;g. 

e 1.5 9.0 Limestone 2ravel With orange brown clay. moist. 

9.0 14.5 Shale, highly weathered, light brown. dam'D. 
14.5 17 .3 Shale, highly weathered, crumbly, with greenish 

-~ 

brown clay, damp. 

17.3 17.5 Shale. hi9:hlY weathered. crumbly. with 2reenish 

brown clav, wet. 

17.5 19.0 Limestone. light gray. hard. 

19.0 20.0 Shale, weathered. very soft. wet. 

20.0 Total Depth 

e 
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W£lL No......2l1 

KLL INSTALLA RON/eOAIPLERON FORAI 
.¥ 

lOCAT1ON WAG 5 
0RNl GffI() COORDINATES 
N 17084.3543 O.R.N.L. MONITORING_WELL PROGRAM 

lOGG£D PROOFED 
BY: John W. Anderson BY: Michael L. Ebers 

iJHlll/NG COMPANY: A. L. Clark Drilling Services 

DH/~' A. L. Clark III HELPER: Ray Clark 

E(JIJIPMENT • 6.25 INCH AIJC£R 20.0 ........ ;;..;..,;;; __ Lf: 

C INCH AlJ(;£R Lf: 

M4TER1A1.S I.IS£D 

at: lJS£D 
loa.. loa.. 

15 • 0 FEET OF 2 IN. S.s. SCREEN 

~ FEET OF 2 IN. s.s. CASING 
4 • 0 4. 0 S4GYc'S OF SAND 

30. 0 30. 0 POUNDS OF 8£N"R)NRE P£l.J.E7S 
~ 0.5 S4CK.S OF CEIIENT . 

L.!l POUNDS OF POWD£R£D 8£NTONffE 

3 .0 GAJ.J.ONS OF 11141E1f (C£M£NTING) 

REASON FOR DIFFERENCES II£TWEN ~1ED 
H:7t.1M£S AND I.ISED .a.1AIES 

IIU CDIrf.lf US& • LtItIfIIIII.s-. __ 

8 ,.".,..",. .." .... 
fJ1III/I • 

., .... US& •• MJC 

MONIT'ORINtJ WEU Pf.IIIP /ItAS£ SET AT 17 • 1 FEET. 

C£N1RAUZERS AT 6.0 FEET. 
19.0 FEET. 

____ FEET. 

NOTE: 

£ 2P.lJ.lJ.u. _ O~qO 
£l.£V. GROUND 764. 73 

~~~76 
ORIWNG OATES: 

~:. Ht4~~9 
L()QI(INf; nm. Q:I'6r 

j --8 5/ P.""" tI1AM£7E1t 

nm. PffQ7E'C1It£ t::4.SIW: 

3 • 11 n: MOIf:' tiIIfOUND 

,~m 2.0 n:_ow 
\.tiIIfOUND .stAIFMF 

Q:lIICIIIl"J!' ~A/I 

fiIftJIIT .5E"At -2.:..Q.. 10 
r~ .L.L.RET 

;.I] • 6 • 25 """ tI1AM£7E1t 

--.u 
2 """ tI1AM£7E1t STA/IttUSS 

$'JIll t:dIC' 2 . 03n: MOW 

~ f/IfIIfJfMD .trWMF 7D 4. 5 n: " 
_ow II/IfIDUIIID .stAIFMF 

• t:DI71W.IZf1f ~} 

~ 1'IIlET .5E"At 

L.2... 10 3. 0 RET 

.~ $MIIIIWJK 
. .lJL 10 20. 0 RET 

2 ""' .... 
.... c:J .•.. j mttIU!IS $'JIll Q.:..Q!Q. 

SLfJ17Il1I SIlIIIBt 
~ 10 19.5 RET 

AU. D£PTHS ARE' MEAStJR£l) 
FROM GROUND SlJRFACC 
IJNI.£SS 07H£RWlS£ NOTED: 

2 tw:II At. IiJt STAMIS'SI 
1II1II CICMD (JIlT . '. ." •• ~ $'JIll .T ~~ 
10 19.8 ,.,·t··.4'~' : 19.5 10 19.8 RET 

/lfJTIat/ , ItI1IDItJU • r .. ' .• ' . 'j' ., 

TYPE A WELL 
20.0 'lIT 

NOT ro SCAI.E 

PMJ£..lQ.. OF.JL. 
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ERe / EDGE 
~ Environmental I+E'LL No. 977 

~ and .Enercy DATE: 7/14/87 ~ Sel'Vlces CO. 

MON/TORING ~LL AlA TER/ALS 
CERTIACA TlON 

IlFM,NA lFRIAL DAlE usm SATQt NUMBER 

SAND 
7/14/87 02 

BENTONITE' 
7/14/87 02 

STAINLESS STEEl. SCREEN (PR£PAQ(AG£D ~ Jf:) 7/14/87 04 

STAINLESS STEEl. CAS/Nt: (PR£PACKAG£D ~ Jf:) 7/14/87 04 

STAINLESS STEEl. CENTRALIZERS (PREPAQ(AG£D ~ Jf:) 7/14/87 04 

STAINLESS STEEl. CAPS (PREPAQ(AG£D ~ ::1 7/14/87 04 

MONITORING ffEU PUMP (PREPACKAfi!£/) ~ Jf:) 1/18/90 03 

GROUT 
7/14/87 09 

lIEU C\7IBi'S 

SlJRF'ACl;.- CASING" . 7/87 02 

COMMENTS: • 

f\ r 

( f\r, ~ 

\ ' I \' it . 

OIJSERVER srtIWA7ZIR£,It1A1E VdV " \.J,uI~ 7/14/87 

\. )1in ~. Anderson 
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POST-HE'LL COMPL£nON 
CHECKLIST 

POST-WELL COUPl,E7l0N TASKS 

1. MUD SCRAPED FROU AUGERS, SAMPJ.£RS, AND AU.. 
OTHER £'QUIPMENT. 

2. AU. MUD FROU RIG AND £'QUIPMENT SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE' WTH TH£' 
SP£'ClFlCA nON- PROWJED. 

.1 ItEZL D£l£l.OP£D IN ACCORDANCE' WTH THE SP£ClFlCA nON" 
PROlfD£D AND D£'TAILS OF THE' D£l£l.OPM£'NT AC""fTY 
R£,CORDED. 

4. DRlWNG SITE PROP£RJ. Y CLEAN£D UP N7ER 
COIIPl.E71ON OF lIEU INSTAU..A nON. 

JtE"LL No. 977 

COMPLIANCE 
J2A1E 

7/14/87 

7/14/87 

1/17/90 

7/14/87 

" RS.EASE' SP£'ClFlC TECHNICAl. DlRE'cnONS FOR R£'GlJLA TORY COMPlIANCE' MONITrJRING IIELJ.S 
PHASE't OAK RIDGE NAnONAJ. J..A/1ORATORY. OAK RIIJG£, w.a /(-4147. AFWlr. '.7. 

OBSERIIER SIGNA 1lIR£',AJA TE ~~ Xi :jM..IV L-- 7/14/87 . 

~.~d,~ 1/17/90 
D. Charles Lytle 
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-. ERe / EDGE 
Environmental I+E1.L No. 977 and EnerlY 

~ Services Co. LOCA 11011: WAG 5 

• IL.OlflIQRlNG WELl 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

ME7HOD OF 
D£fIE1.OPI/QI.'C. Sursins and PUIDEinS 

D£1El.t:PM£NT 
1-15-90 1l£t:AN Qd lEo l1M£: 

D£1El.t:PM£NT 
1-17-90 t!J.DlNt: IlA lEi 

D£1El.OPM£NT 
OBS£RWIJ BY: D. Charles Lytle 

ONE lIEU. HXUM£- 9.5 GAl..l.ONS 

TrJTAL .QAU.ONS PIJMP£D: 158 107M. IIIU H2.~ PUMP£D: 16.3 

N1IAJ. pi!: 6.:2 F1NAL pH: 6.3 

1N11IAJ. CONDUCl1."TY (II$): 402 FI¥AL CONDIJCl1."TY (uS): 296 

D£SCRIP11tJN OF H11AL 1IJRBIOITY: Rustl 

D£SCRIP11tJN OF FINAL TIJRIJIDITY: Clear 

e FWAL ~ 71J1f.xTY: 4.0 NIP's 

IIIlU. AI'PIfOWIJ BY: R. C. Williams MMES 

. DDCJIt 
~ .7ER: None 
"7I1f o fi1fOtIND .st.IFM% C TANK 1IttJCI( 

DISOIA/fIG£D D S1t:JtIW .SE lEtS D S1QirME TANIfS 
n:t • DIfUIIS C ()1HEIIf 

H11AL l"f/II£-D£lIELtJllltllENT 
.. 7I1f 1'JIP1H: 5.4 feet from Bround surface 

O£VEl.OPM£NT Q9,sarVA TlONS 

e 
G8:1Pa .5IIiN4~" ~ ~~ ~~1 ;tl!:: 

D. Charles L!tle 1/17/90 

PAtE .lL OF ..J.L 



ERe / EDGE lIEU. NO. 977 

~ En:rironmental tOCA'RON: WAG 5 ..) and Energy 
DATE': 1-15-90 Services CO. 

MONITORING WELL DEVELOPJlENTPROGRESS 
e 

ONE lIEU vtllAl£'- 9.5 GAl.J.ONS 

&AU.ONS DCSCRIP7ION M£AstJR£D 
pH 

CONDIJC- TOTAL fIElJ.. 
DATE 1lME OF 1UfIIBIJITY 'ZZ &AU.ONS IoQ.lAIII!3' COUUENTS PfJItIIIIIED nJR/IDTY (N7V'S) PfJItIIIIIED PfJItIIIIIED 

1-15-90 1030 16 Rusty -- 6.5 402 16 

1-15-90 1500 33 Cloudy -- 6.3 375 49 5.2 

1-16-90 1100 17 Cloudy -- 6.2 372 66 6.9 

1-16-90 1200 20 Cloudy -- 6.3 396 86 9.1 

1-16-90 1500 30 
Slightly -- 6.3 345 116 12.2 r.1nllt'lv 

1-17-90 0900 24 Slightly -- 6.2 276 140 14.7 r1 ....... A .. , 

1-17-90 1100 18 Clear 4.0 6.3 296 158 16.3 

e 
1---

. 

R£SIJl.TS A T END Clear 4.0 6.3 296 158 16.3 OF D£YE1.OPIIENT 

COMMENTS Water cleared, surged well, waited several cycles, took sample, water 

remained clear, passed and moved on. 
e 

~..4.\ 1\ ,,,,.:f> tl'"i 0. 

I OIIS£R~ SQVA~ AU 'IE' 
T U 

D. Charles Lytle 1/17/90 e 
D" "C" 14 t'tI:" 11 
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H£LL No. 977 

~ 

HYDRAULIC· CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1 j NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMI88IVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 

H RESF::'ONSE OF Pi FIN I TE D I ti~fIETEr-::: L'.;EU._ TO (~N I N£)1" i=:lNTPlr-lEOUS 
CHARGE Of-" \".tATER") 

(2) METHOD OF BoUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO~3 OF WRR ENTITLED 
"?~ SL.UG TEST FOR DETERlvIH·,uNG HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETR?-)i'II\IG WELLS" > 

vJEL.L NO. ~ 977 D{-iTE OF TESTr. 2/13/90 '.' 

PROJECT NO.: E221-002 CL lENT: I"IMES 

SITE LOCATION: WAG 5 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 15.10 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1. ("1" IF FALLING, "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 20 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1.1465 
1.2490 
1.3227 
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WELL No. 977 

HYDRAULIC CONDUCTlVlTYCALCULA TlONS 

TII'1E DEFTH Tf] WATEP HE{4D 
(SEC (FEET) (FEET) 

10 .. 00 3 .. t.4() 2 .. 66() 
20.00 3. 140 2.160 
30.00 2 .. 73t) 1ll 7=.~() 
40.00 2.440 1.460 
50.00 :~" l8() 1.200 
60.00 1.9BO 1.000 
75.00 1.780 .800 
90.00 1 . ~590 .. 610 

105.00 1.490 .510 
120.00 1.410 .430 
150.00 1..300 .. 32() 
180.00 1.250 .270 
240.00 1.210 " 23<) 
300.00 .1.190 .210 
360.00 1. 170 .190 
420.00 1.140 .160 
480.00 1. 110 .130 
540.00 1..110 .130 
600.00 1.100 .120 
720.00 1. 100 .120 

************************************************************* 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

FERMEABILITY = 1. FT/SEC = 3.76E-04 CM/SEC 

TRANSMISSIVITY = 1.85E-04 FT**2/SEC 
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lIEU ND. 977 

HYDRAUliC CONDUCnVllY CALCULA nONS 

TIME IN MINUTES 
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1.0 General Information 

1.1 Well Location 

MONITORING lIEU PROGRAM 
lIEU DA TA NNIRA me 

lIEU ND..--::::.97~ 8_ 

Monitoring well number 978 is located in WAG 5. 
It is along the western perimeter of WAG 5 •. The 
location is shown on ORNL drawing number C3E 20004 
A080. Survey coordinates for this well are 
N 17729.8052, E 28749.9259 (X-l0 grid) or.latitude 
35· 54' 47.60" and longitude 84- 18' 55.18". 
Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion 
from X-l0 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 978 was drilled by A.L. Clark Drilling 
Services, Inc. A Gus Pech auger rig was used to 
drill this boring for monitor well installation 
under the operation of A.L. Clark, III with the 

PAGE --L OF JJL 



ERe / EDGE 
.... Environmental 

and EnerlY 
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MONITDRINt: lIEU PROGRAM 
IIfU DA TA NARRA 71VE 

IIEZ.L No. 978 

assistance of A.L. Clark, Jr. Drillinq commenced 
on 7/16/87 and was finished on 7/23/87. Paraqraph 
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 drillinq activity follows: 

The Gus Pech auqer riq was steam cleaned, 
mobilized to the staked location and set up. The 
interval from 0.0' to 3.9' was split spooned. The 
6 1/4" borinq was auqered from 0.0' to 20.0' total 
depth. stainless steel casinq, screen, sandpack 
and bentonite were installed and the annular space 
was qrouted. 

This well was. loqqad by Enqineerinq, Desiqn.and ..... 
Geosciences Group, Inc. (EDGe) hydroqeoloqist John 
W. Anderson. All well construction materials and 
supplies were from. Martin Marietta Enerqy Systems 

. approved batches. Tbe batch oriqin of individual 
items is shown on the included Monitorinq Well 
Materials certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drillinq riq, down hole tools, surface casinq, 
stainless steel screen, stainless steel casinq, 
centralizers, and stainless steel silt trap 

PAt:£' ..L OF 1!L. 
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and Energy 
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MONITORING IfELLPROGRAAI 
HEU DATA NARRATIVE' 

ItEl.L No. na 

underwent the cleaninq and decontamination 
procedures outlined in the drillinq specifications 
(Release Specific Technical Directions For 
Requlatory Compliance Monitorinq Wells Phase 1, 

. Oak Ridqe National Laboratory, Oak Ridqe, W.O., K-
4147, April 1987, pqs. 2-4). A checklist of the 
cleaned materials is included with this data 
packaqe. 

2.2 Geoloqy 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridqe Physioqraphic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper cambrian 
Conasauqa Group. The Conasauqa' 'Group in the Oak 
Ridqe area consists of six formations.. They are, 
in ascendinq order, the Pumpkin Valley Shale, 
Rutledqe Limestone, Roqersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations. but the 
Maynardville Limestone underlie WAG 5. 
structurally, WAG 5 is located on the upper sheet 
of the Copper creek thrust fault which crops out 
approximately 1., 100 feet north of WAG 5. These 
rocks have underqone extensive deformation and 
containaany folds and faults resultinq in varyinq 
strike and dips. The averaqe strike and dip 
appear to be consistent with the reqional strike 
of 56- northeast and dips of abo~t 30- to the 
southeast. 
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2.3 Sample Collection 

MONITORINC IfEl.L PROGRAM 
ItEl.J. DA TA NARRA 1I't£' 

tIEl.L No. 978 

One soil sample was collected during drilling, 
placed in I-CHEN specialty cleaned glass 
containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 
45008, ORaL. A chain of custody form for this 
sample is included with this data package. This 
soil sample, 0978S01, was collected in the split 
spoon interval from 0.8' to 1.2 feet on 9/16/87. 
Analytical results for this sample can be obtained 
from the Remedial Action Program data base a.t 
ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 19.7 
to 20.0 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
9.7 to 19.7 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
9.7 feet to 2.47 feet above ground surface. A 
sandpack was then poured into \ the annular space 
from 9.0 to 20.0 feet, with a 2.0-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 7.0 to 9.0 feet. The annular 
space from the top of the bentonite seal to the 
surface was tremie grouted with a cement/bentonite 

e 

e 

, ·e 
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MONI1DRINC lIEU PROCRAM 
lIEU. DA TA NARRA l1J£ 

NElL Nc.--ill 

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

2.4.2 Well Development 

Well number 978 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 244 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. Tbe 
final turbidity value measured was 25 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 Geoquard Model No. 
5614 dedicated monitoring well pump. was installed 
on 12/29/89 at a depth of 16.9 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. 

PACE .....L OF ...l.B.. 
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2.5 Hydraulic Conductivity Testing 

MONITrJRING IEZ.L PROGRAM 
IfE1..L DA TA NAHRA"VE 

IfEl.L Na.--.91.8. 

Well number 978 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 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 1.25 x 10.5 em/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 • 
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PRE -DRILLING CHECKLIST FOR 
MONITORING HeLLS 

PRE -DRILLING TASKS 

1. E'XCAVA 110V PERMlr 08rAINED. 7/16/87 

2. AU. E'QUIPM£Nr HAS BEEN ClEANED BEFORE' DRlWNt;. 7/16/87 

.]a;. SCREEN AND CASlN(;s HA 1£ BEEN WA~ STEAMED. N/A 
RINSED ,.,TH DE' -ION/ZED OR DlS11tJ.£D WA TER. ItINSED 
,.,TH ISOPROPYl.. ALCOHot. WRAPPED IIITH PROTEC111£ 
COI£R1Nt: AND SroRED OFF' 'THE't:ROtJND. 

..J6. PRe-PACKA(;£/) SCREENS. CASINCS AND C£NTRAUZERS 7/16/87 
IIER£' USED. 

4. ..awr AR£'A FOR SAMPI.E E'XAMINA 110N COI£R£D IIITH 7/16/87 
CI..EAN POL YETH'I'I.EN£ 

5- -CI..EAN KM~ Q.O~ SAMPI.E JARS AND I.A8£1.S 7/16/87 
ON-HAND. 

6- POI. 'tCTHn..ENE CO~ IN PLACE Ow:R HOI.£. 7/16/87 

ADDI110NAL NOTES/OBSDIVA 11ONS: 

WELL No. 978 

\ I ~I.V' I I 

V\ ~ 

\ ~.-V 

0I1S£1t1lD1f S'QVA1lA9F/ZJA~'X~, '1..- A ,~/16/87 
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... ERe / EDGE 
Environmental 978 
and EnerlY Well No. 

~ Service. Co. e 
.. Q~'QN[~Ml!l.~ llQN 'ltc:c.l!l.ls.r 

QRltllNG EQUIPMENr 

/S'OPROfIlIrL /J£ION/ZED 
£Qt/IPIIENT SCRAP£' $TFAII STE:AM ALCOHOl. WATER 

CI.£AN RfNS£ RINSE' RINSE' 

RIC X X X N/:4 N.M 

AIJ(J£RS X X X X X 

lIfTS X X X X X 

RODS X . X X X X 

SAMPLERS X X X X X 

PIPES X X X X X e 
WORf( TDOLS X X X X X 

AI.JfXR PINS X X X X X 

I 

0IlS£RtI£R 5)QV4~7F ~ /If /lI'~ 7/16/87 
QJohn M. McLoughlin 

e 
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ERe / EDGE 

! Environmental 
HE'LL No. 978 and EnerlY 

I ~ Services Co . 

• ORNL MONITORING WELL LOG PAGE: _1_ £)C" ~ 

LOCAnON: WAG 5 .DATE.· START: 7/16/87 

DRILLER: A. L. Clark III FINISH: 7/28/87 

A. L. ClarkI Jr. LOCGElJ BY: ~Qhn WI Ander§on 
HELPER: 

HEAL TH PHYSICIST: Sherr; e Chadw; ck 
Gus Pech DRILL: 

TYPE DRIWNG: S~l;t S~oon and Auger LUBRICANT T'fPE: Sil lcone 

No. SAMPLES TAKEN: One T'fPE: Soil 

CONTAINMENT TYPE: Auger Pan and Plastic 

THICKNESS or SOIL (R£FlISAL DEPTH): 3.5' DRlWNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 16.5' rIP£:: NlA DATE.· 

roTAL DEPTH or "£1.L: 20.0' 

~i:5 SAMPLE PERCDlT 
(NUMB~ I~ RECOVERY;) SC1L/11EDROCK IJESCRIP170N 

I FROM TO INTERV, 'SPUT SPOONs. 
.. 

0.0 3.5 0978S01 Clay with highly weathered shale, orange 
@ 0.8-1.2 brown with light green, damp. 

e 3.5 3.9 Shal e, sl ight1y weathered t crumbly, damp. 
@ 3.9 'V Split spoon refusal. . 

3.9 7.0 Shale, slightly weathered, crumbly, damp. 
7.0 9.7 Limestone, hard, wet. 
9.7 12.4 Shale, medium brown, soft, wet. 

12.4 13.5 Limestone, hard, wet. 

13.5 17.8 Sha1e,soft, wet. 

17 .8 19.0 Limestone, hard, wet. 

19.0 20.0 Shale, soft, wet. 

~--
20.0 Total Depth 

e 
PAGE: ....i. £)C" .JJL 



ERe / EDGE 
~. Environmental 

and Enere,y 
,.. Services Co. 

WELL INSTALLA TlON /cOMPLETION FORM 
O.R.N.L. AlONITORING WELL PROGRAM 

LOGGED PROOFED 
B~John W, Anderson B~ Michael L. Ebers 

DRILLING COMPANY: A. L. Clark Drill ing Service 

DRIIJ.£R: A. L. Clark III HELPER: Richard Pickel 

WE'LL No-!!!.! 

L0CA71ON WAG 5 
ORNL t:RtD COORDlNATFS 

~ 2~,a~J~~~ 
El.£V. GROUND 764. 8fl 
El.£V. TOP STAIN'ffJ 
STEE1.. CASING. Jr, 31 
DRILLING OATES: 
STARTED: 7116/87 
FINISHED .. 7/23/87 

Lot:It/NIf') S7m. ct11ifR II 6,25 INCH AIJG£R LF. 

o INCH AlIGER LF. 
i. ..-- 8 INOI DIMETER 

EQUIPMENT 

MATERIAlS lJSED 

EST. lJSED 
H'X. H'X. 

lJl...Q 
12.2 

3.0 3,5 
35.0 35.0 
l..JL 1.0 

2.0 
6.0 

FEET OF 2 lO,N. $.$. SCREEN 

FEET OF 2. 0 IN. $.$. CASING 

S4CK.5' OF SAND 

POUNDS OF B£N17)NITE PElJ.E'1S 
S4CK.5' OF CEMENT 

POUNDS OF POWDERED BENTONITE 

CALlONS OF WATER (CEMENTING) 

REASON FOIf lJIFFER£NC£S BETWEEN ES11MATED 
.a.UMES AND USED H'XlAIiIE3' 

E.L ct1a.1JSIl1) CI Lot:It/NIf') .1'1111 c::ota o 1U/!IN IItIIII'II1I .u QMJIP o D7IIDt • 

.. T 1IW' IJSIl1) JO'tJ NO 0 

MONITOR'INC WEZ.l. PUMP BASE SET A7 16. 9 . FEET. 

CE'NTHAlIZ£RS A7 4. 0 FEET. . 
19.0 FEET. 

____ FEET. 

NOTE: 

S7m. PIf01CCmE CASINf; 

3 • 67 n:""'1I" fIIOtJND 

• 10 2. 0 n: II!El.OW 

~fIIOtJND .suF'ACC 

I1Ift1IJT .SFAL..1WL 10 

r...1 L.lLncr 
Il • 6 I 25 INOI 1JIMIE1E/t. 

IJDIIIJtHDlE 

2 INOI DIMETER STAIIU'SS 

.s7IIZ C4SINf; 2. 47 n: ""'11" 

~ QItIJtJN/) .suF'Acc 10· 9. 7 n: _ow IJIIItJUND .suF'ACC 

• QfN1ItAUZDt ("1"1PJ 

~ I'8JET .SFAL 

• L.L 10 9.0 FEET 

. I $MtII1WJI( 

• ..iJL 10 20.0 FEET 

2 Iit/tN IJIMJC1f/f 

.r= ... : .• STMtI.DS $7IIZ. O. 010 

aDTII1J SJ&II&II 
.1:.L II) 19. 7 FEET 

ALl D£PTHS ARE II&.StJR£D 
FROM GROUNIJ SlJRF'AC£ 
UNLESS OTHERWISE NOTED: 

IItU t:tDIIIIIJ tJVT . r ,~,,) 2 MW IIIMIE7BI n 
10 20.0 FEET --.. (:~:.:J.:: .mil .T JIIIt..-;'C40 

IIDnrJII OF MJIIIEHtJI.E .! ., .••. , .'! 19. 7 10 20. 0 FEET 

20.0 FEET TYPE A WELL N07 70 SCAI.E 

FIM:£ -1.D. OF..lB.. 
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... ERe / EDGE 
I+E"LL No. 978 Environmental 

and Eneru OA T£': 7[23[87 
~ Services Co . 

• 
M.QNI[QI1IN~ Hf"" M~ lE.8l~I.S 

CE8TlACA nON 

ITE:AI/MA TE:RIAL Dd IE.. "SOl f1~ TCH til.l4UJ£lJ 

SAND 
7/23/87 02 

-
BENTONITE' 

7/23/87 02 

STAJNI.ESS S7EE1. SCREEN (PREPACKAGED CI )£5') 
OND 7/23/87 04 

STAINLESS S7EE1. CASING (PREPACKAGED ~ ;t) 7/23/87 04 
STAINLESS S7EE1. CEN1RAl.JZ£RS (PREPACKAGED g :f) 7/23/87 04 
STAINL£SS S7EE1. CAPS (PREPACKAGED II ~) ONO 7123/87 04 
MCN/TrJItIN(; lIEU. PIJWI (PREPACKAGED [I YU) 

ONO 12/28/89 03 

GROtIT 
7/24/87 09 

e 
lIEU. COIBi'S 

SURF'ACI:.- CASING·· 7/87 02 

COAIAIENTS: 

-

(\ r /'0, 

\ I rl /\ / , 
~ [( ~Jl ~ OBSERtIER S'QVA nIR£..A'1A 1E'), 7/24/87 

e . I JO'\ W. Anderson -......." 
..........., 

PAGE·.1l OF --1! 
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POST-HELL COUPLETION 
CHECKLIST 

. POST- KLL CQMPLEnQN TASKS 

1. MUD SCRAPED FROM AUCERS. SAMPI.£R5. AND AU. 
OTHER EQUIPMENT. 

2. AU. MUD FROM RIG AND EOIJIPII£Nr SCRAPINGS AND 
CUTTINCS DISPOSED OF' IN ACCORDANCE 11TH 1HI: 

WE'LL No. 978 

COMPLIANCE 
.I2dJE 1M fMl-,S 

7/23/87 

7/23/87 

SPEaFtCA 11011# FROfAD£D. 
..I lIEU. D£IEl.tWP IN ACCORDANCE 11TH 1HI: SPECIF1CA 11ON

PROIIIDED AND DErAILS OF' 1HI: D£IEl.fJl4l£Nr ACl1Wrt' 
RCCORD£D. 

12/28/89 

4. DIIII..J.II(; SITE PROP£RL Y Cl.EAN£D IJP AFTER 
Ct:JMIIt.£7I(JN OF' lIEU. INsrAlJ.A 11ON. 

7/23/87 

• R£l.EASE SPECIFIC TECHNICAl. DlR£'C11ONS F't'JIf RE't..U.A TrJRY CtJMIII.JANCE MONITrJRING WELLS 
PHASE I. OAK R/IJGC NA TIONA/. lAJI(JRA 1r:JRy, aM' IIIDfiE. .a. K-4'47. APRL ,.7. 

Dl/S£RWR SIQVA n.tI!;A)~ ~YlV] I \ / v- 7/23/87 

PAGE' .lZ... OF' ..liL 
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ERe / EDGE 
Environmental lIEU No. 918 and Eneru 

~ Services Co. LOCA TlON: WAG 5 

N..ONlTOBlIlli. WELL 
DEVELOPMENT FORJI 

DEVELOPMENT DETAILS 

ME7HOD OF 
Surging and Pum~ing DElELOPIIfIi.:c. 

DEleOPMENT 
12~19-89 IlE.GANI1.dlE' TIM£'.' 

lJ£lEl.OPIIENT 
12-28-89 &l!.iJ!1J!i. Qd IE; 

DEVELOPMENT 
D. Charles Lltle ~1B'8Y: 

OlE lIEU. M2.1AE: 6.1 f;AU.ONS 

TOTAl. GAU.ONS PtIMP£D: Z!!!! 1l?TM t11Il.L M%lMS" PIAIP£D: 36.4 

1NI7IrAJ. pH: 9.6 FINAl. pH: 6.9 

/NInA/. CONDIIC'R",TY (lIS): 989 FINAl. CONDtIC71WTY {u$}: 154 

IJ£SC1IIPTIGW OF' N1IAI. 1IJRIIIDITY: C]Q!.Ish: 

e 1JESC111111ON OF' FINAl. 1IJRIIIDITY: Slightly Cloudy 

FINAl.. AEA.SIAiIS) 7tIIIIJIDITY: 25 NTU's, 

IfIEU. ~e IIY: R. C. Williams MMES 
t:JD(J/t 

None ~ at7ER:-
WATER II GIf()tIII) stIIFACE e TANK 1RtJCI( 

0ISQ/ARfJE1J OSTrJRII~ o Sn:wAQ!" TANKS 
m- e DIfUIIS e tJ1HEIt 

H7IAl. l'fIIE-D£1IE1.t:JllllENT 
,.1I1f 1JD!11H: . 5.2 feet from ground surface. 

-
. O£IIELOPMENT OBSO?VATIONS . ., 

Water slightll cloud~ after 36.4 well volumes (25 NTU's). Well 

a~~roved b~ MMES. 

e 
taaaa .-wA~" );"cJv,o D (I:) J;~t;lL 12/28/89 

l D. Charl es Lytl 

I 
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ERe / EDGE II£Z..L Na ·978 

~. Environmental LOCA T/ON: WAG 5 
and Energy 

DATE': 12-19-89 .. . Services Co. 

MONITORING JYELL .DEVELOPMENT PROGRESS 
e 

ONE' II£Z..L VOlUME'- 6.7 GALLONS 

QAU.ONS 1JCSCRIP71ON MEASUR£D 
pH 

CCNDi/C- TOTAl. . If£U 
DATE' TIME' PUItIP£D 

OF' TlIRBIDITY mtTY GAJ.J.ONS IaIlM.f3' COMME'NTS 
7I.IRBIlJITY (NTtJ'S) (fCsl PtIMPE'D PiliIF'£1) 

12-19-89 9:30 12 Cloudy -- 9.6 989 12 
12-19-89 1:20 24 Cloudy -- 7.1 907 36 5 

12-20-89 9:45 4 Cloudy -- 6.6 40 

12-20-89 11:00 28 Muddy -- 6.6 68 

12-21-89 9:00 29 Cloudy -- 6.8 97 

12-21-89 11 :00 19 Cloudy -- 5.7 100 116 
12"1"21-:·89 1:30 20 Cloudy -- 6.8 48 136 

12-27-89 9:00 8 Cloudy -- 7.2 55 144 

12-27-8S 10:00 10 
Slightly 
r.l nlitf v 2.5 7.1 63 154 

12-27-89 11:00 22 Cloudy -- 6.2 66 176 26 e 
12-27-89 3:00 32 Cloudy _ .. 

6.~ 132 208 

12-28-89 12:00 36 ~1 ightly loudv 25 6.9 154 244 36.4 

RE'SUL TS AT END ::'11 gn't IY 25 6.9 154 244 36.4 
OF" DEl£LOPMENT Cloud_v 

COMMENTS Water slightly cloudy after 36.4 well volumes (25 NTU~s). 
Well approved by MMES. 

OBSERVER SlGNA7UIIFAJA1E' ~. ~J.Mt~2-28-89 e 
~. ~'" ~-'-~~--"':/_"'<; .. 

PAGE .1.!. OF" .1.!. 



i 
c , 
! 

• 

e 

e 

~ ~ 
ERe / EDGE 
Environmental 
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U£LL No . ..-!ll.!J. 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

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, BREDEf~DEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CI'-I("~F;:GE OF vJ?HEF:") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"(:.\ SLue:; TEST FOr.: DETERr-1 I N I 1\1[; t!YDF~{;tlJL I C CONDUCT I V I TY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETR~~T I 1\!8 [A,IELLS") 

\AJELL 1\10.: 978 DATE OF TEST: 2/22/90 

PROJECT NO.: E221-002 CL I ENT ~ 1'1I"IES 

SITE LOCATIONr. WAG 5 
, . 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FRO!,'i STATIC LEVEL TO BOTTOM OF SCREEN::: 15.85 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT::: .99 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 

,FALLING-HEAD INDEX::: 1 ("1" IF FALLING, "(>" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS ::: 32 

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

SUCCESSIVE COMPUTED 
VALUES .FOR HO 

(FEET> 

2.9199 
2.9452 
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ERe / EDGE 
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and Energy 
Services Co . 

WELL No. 978 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T 1 tilE. 
( SE::C 

1 (:." ()() 
::--2{). ()() 
3C:" (it) 
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 
840.0Q 
960.00 

1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 
2040.00 
2160.00 

L~F.:?F;'l··!'''! 'Tel t~":{:iTE:F;,~ 

(FEET) 

.. l .. :52() 
4.420 
4.350 
4.280 
4.210 
4.140 
4.060 
3.99i) 
:3:.9l0 
3 .. f~::;() 
:3" -.15() 
:3 u !.-;,6£) 
::;:,500 
3 .. 37C) 
3.280 
3. 18() 
3.110 
3.060 
2.970 
2.~10 

2.82(> 
2.770 
2.73() 
2.690 
2.640 
2.610 
2.600 
2.570 
2.570 
2.570 
2.570 
2.560 

!-IE(~D 

(FEET) 

:~:~" 53() 
:3. 43C) 
3.3 i..,(: 
3.290 
::::: " 2:~~() 
3.150 
3" ()7C) 
3.000 
:~~ " '7'::~ () 
:.~ .. t16i) 
2 M 76() 
:"2.67<) 
2.510 

- 2. ~!'80 
2.290 
2 .. 19() 
:~. 12(> 
2 .. ()7<) 

1.980 
1.920 
1.830 
1.780 
1.740 
1.700 
1.650 
1.620 
1.610 
1.580 
1.580 
1.580 
1.580 
1.570 

************************************************************* 
METHOD OF SOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 4.11E-07 FT/SEC = 1.25E-05 eM/SEC 

TRANSMISSIVITY = 4. l1E-06 FT**2/SEC 

PAGE' ~ QC"~ 
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ERe / EDGE 
~ Environmental 

and Enet'IY 
~ Service. Co . 

IffU No. 978 

Hn;?8AUUC CONOUCnl1rY CALCULA nONS 

TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD 

T MCI/CONSULTING ENGINEERS, INC. FOR 
f . .uJ NASHVILLE KNOXVILLE HUNTSVlL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 

{SI5)9SS-9788 I· OAK RIDGE NATIONAL LABORATORY 

WELL NO. : ,;......0'18 
, '" \...,./, "1\.-

LOCATION: 

SAMPL~~O~~ 
\: (,/(JNATUR£ J ........, 

t"'\ RELINQUISHED BY: 
\ ( SIGNATUfi-E ) 
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SAMPLE 
NUMBER: 

WITH: 

REMAR~: ______________________________________________________________ __ 
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,. '~------------------~~~----------~----~--~--------------------__ -J 

,~ . ," 



• 

e 

e 

ERe / EDGE 
~ Environmental 

and EnerlY 
~ Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORING lEU PROGRAM 
lIEU DA TA NAMA 11~ 

IIE1.L Na.----2Z.9. 

Monitoring well number 979 is located in WAG 5. 
It is along the west boundary fence of WAG 5. The 
location is shown on ORNL drawing number C3E 20004 
A080. Survey coordinates for this well are 
N 17740.8120, E 28746.5079 (X-10 grid) or latitude 
35° 54' 47.6'" and longitude 84· 18' 55.29". 
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 979 was drilled by A.L. Clark Drilling 
services, Inc. A Driltech air rotary rig was used 
to drill this boring for monitor well installation 
under the operation of Steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 
8/~1/87 and was finished on 8/13/87. Paragraph 

PAGE -1- OF' ~ 
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MON/TrJIIIN(; IfEZ..l. PROGRAM 
HEl.L DA TA NAl!t!A me 

IfE1..L No. 979· 

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:· 

8/10/87: The rig and tools were steam cleaned. 
8/11/87: The drilling rig was mobilized to the 

staked well location arid set up. A 14" 
auger was used to drill the boring from 
0.0' to 9.0' and 10 3/4" casing was set 
and grouted. 

8/12/87: The boring was drilled from 9.0' to 
50.0 ,. with an 8" tricone roller bit 
using a containment box. stainless 
steel screen, casing,·sandpack and 
bentonite were installed. 

8/13/87: The annular space was grouted. 

This well was logged by ERC Environmental and 
Energy Services Co. (ERC/EDGe) hydrogeologist 
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. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

e 

e 
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2.0 Technical Information 

2.1 Decontamination Procedures 

2.2 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centr~lizers, and stainless steel silt trap 
underwent the cleaning and 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. 

Geology 

WAG 5is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in'the Oak 
Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 

PAG'E ....L OF liL 
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HELJ. Na.--.9.Z.9. 

structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56- northeast and dips of about 30· to the 
southeast. 

2.3 Sample Collection 

No soil samples were collected during drilling. A 
drill water sample was collected from the water 
pump on the drill rig on 8/12/87. Analytical 
results for the sample described above can be 
obtained from the Remedial Action Program data 
base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type B well. A fourteen-inch diameter 
boring was au~ered from ground surface to bedrock 
(g.o feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed 
and tremie grouted in place. The surface casing 
minimizes potential cross contamination between 
the regolith and bedrock water bearing zones. The 
air rotary method was then used to drill an eight
inch diameter boring toa total depth of 49.6 
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feet. A four-inch diameter stainless steel siit 
trap was installed from 49.3 to 49.6 feet. Above 
the silt trap, a four-inch diameter stainless 
steel screen was installed from 34.3. feet to 49.3 
feet. A four-inch diameter stainless steel casing 
was installed from the top of the screen at 34.3 
feet and extending 2.78·feet above ground surface. 
A sandpack was then poured into the annular space 
from 32.5 to 49.6 feet, with a 2.5-foot bentonite 
seal poured into the annular space above the 
sandpack from 30.0 to 32.5 feet. The annular 
Space from the top of the bentonite seal to the 
surface was tramie 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 979 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 168 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 

PAGE ...L OF JlL 
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2.NTU ' s. A development form showinq the exact 
method of development and other pertinent data is 
appended. 

2.4.3 Installation of Dedicated Monitorinq Well 
Pump 

After the well was developed, a Geoquard Model No. 
5614 dedicated monitorinq well pump was installed 
on 12/22/89 ·at a depth of 45.2 feet below qround 
surface. These pumps are decontaminated at 
American Siqma and are sent prepackaqed. A copy 
of the pump certification is kept on file at ORNL. 

2.5 Hydraulic conductivity Testinq 

e 

Well number 979 was tested for the determination of I ~ 
. hydraulic conductivity of the aquifer in the vicinity 
of the well screen. This was accomplished by 
instantaneously addinq a known quantity of water to the 
monitorinq well and measurinq the recovery of the water 
level over time. The chanqinq water levels were 
measured usinq a Druck 15 psiq pressure transducer and 
an Ommidata Datapod II data recorder. The hydraulic 
conductivity value of 7.95 x 10·' em/second (shown as 
permeability on the hydraulic conductivity calculations 
printout attached) was calculated usinq the Bouwer and 
Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data 
packaqe. 
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• e.8.~ -12.RII.I.IN~ C:1:f.~C.KI.{S.L £QI1 
MONITORING KLLS 

efi~ -f2.fi(l.l.lN~ [~St(.s-
~LlANC£ 

1MIE INITlAI.S 
t. EXCA VA 110N PERMIT OBTAINED. 8/11/87 ~ 

2- AI.L EQUIPMENT HAS BEEN ClEANED BEFORE DRlWN(J. 8/11/87 . /4A!t 
.]a. SCREEN AND CAS1NCS HA ~ BEEN WASHED. STE'AM£D. N/A 

RINSED fII", DE -IONIZED OR DlS11l.1.ED WA'fER. RINSED 
filTH ISOPROPYl. ALCOHOt.. »RAPPED IIITH PROTEC1111E: 
COVERING AND STORElJ OFF THE GROIJND. 

.Jl>. PRe -PACKAGE/) SCREENS; CASINGS AND CENTRALIZERS 8/12/87 PLe-
HERE' USED. 

4. NQW( AREA FOR SMlPI.E EXAMINA 110N COIlERED filTH 8/11/87 J«te . 
CI.EAN POI. 'lE7HYI..ENE. 

5- Cl.EAN KNI~ Q.O~ SAMPlE JARS AND LABELS 8/11/87 ~ 
ON-HAND. 

e 6- Pdt. 'I£",YLENE COlIER IN PLACE OveR HOI.£. 8/11/87 Hl:e:-

ADOrnONAL NOTES/flBSERVA 11ONS: 

OBSERI£R SIGNA 7lA9C;1JA 8/12/87 . 

e 
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e 
12.'-'-QN l~M/NA llQN CIic:.r;.l!l.l5:.r 

12.8ILLING EQUIPMENT 

ISOPROPYl. D£1ONIZ£O 
EQUIPMENT SCRAPE STEAM STEAM Al..COHOL WATER 

CLEAN RINSE RINSE RINSE 

RI(; X X X NA NA 

AIJCERS X X X X X . 
lIlTS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X e 
WORK 7r:JOI..S X X X X X 

AUGER PINS X X X X X 

r\ ( r\ 

. .. · , 1rP<~ 
0BS£RfIER ..5I'iW41l1R(i1MTC\.. U u...- .... 1 ':<: 8/11/87 . -.....: , 

Michael L Ebers e 
PAGE'...L OF' J!.. 
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• ORNL MONITORING WE'LL LOG PAGE' _1_ (Y--L-

LOCATION: WAG 5 DATE: START: 8Ll Ol87 

DRILLER: Steve Clark FINISH: 8/13/87 

Steve Kirk LOCCED BY: Mi chae 1 L. Ebers 
HELPER: 

Dril tech HEAL TH PHrstClST: Sherri e Cox 
DRILL: 

TYPE DRlWNG: Auger and Air Rotar~ LUBRICANT TYPE: Mol~kote 1000 
No. SAMPLES TAKEN: None nPE: N/A 

CONTAINMENT TYPE: Auger Pan z Plastic and Containment Box 

THICKNESS (Y SOIL (R£FlJSAL DEPTH): 9.0' DRlWNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 40.6' TYPE: Drill Water DATE': 8/12/87 

TOTAL DEPTH (Y "ELL: 49 .. 6' 0979WOl 

~':j. SAMPI.E PERCEIIT 
(NUMB£R .. ~ RECOVERY .; saL,/IlEDROQ(. D£SCRIPTION 

FROM TO INTERVAL) "SPI./T SPO(JNs. 

0.0 4.0 Clay, medium light brown, silty, few gravels, 
dry, loose. 

e 4.0 6.0 Clay, midium brown, slightly silty, dry, 
medium dense. 

6.0 7.0 Clay, medium brown, slightly silty, dry, 
medium dense, with flat limestone pebbles 
and cobbles, (weathered surfaces), olive gray, 
fine grained with 1/16- calcite filled 
fractures perpendicular to bedding. 

7.0 9.0 Limestone, thin bedded, fine grained, olive 
gray, weathered along bedding planes. 

@9.0 Auger refusal. . .. 
9.0 49.6 0979WOl Shale, fairly soft with thin beds of limestone 

@49.6' up to 6" thick. 

.-
49.~ 

~-

Total Depth 

e 
PAGE' ...L (Y .JA.. 
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*FLL No . .:IJ.1 

JtELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.£. MONITORING ~LL PROGRAM 

ItW WAG 5 I e 
0IfNI. .., COORtlINA 7ES 
N 17 :740.8120 
L' ~8.746.5079 

Lt:JGG£D PROOFED 
BY: Mjcbael I. Ebers BY: _______ _ 

DRII.lING caMl='ANY: A~.t.. Cl a rk Dr; 11; n9 Serv; ces 

DRlUER: Steve C1 ark H£/.P£R: Steve K; rk 
DRlWNG ME1H()(): II 14, 0 /NQI AIJti1£R 9. 0 L.F. 

e ~A~ L.F. 
flJ 8 578 /NQI ROTARY 40.6 L.F. 
e INCH ROTARY L.F. 

AlA 1ERIAI.S IISED 
£ST. lJ$S) 

KX. ~ 1'DtJNDS" ~'1'lINI'Ir I'IDJ.C7'S {SUIIFA« C4.SIM': srAIJ 

..2...Q n:" J..Q...li.,Q. ..... A« C4.SIM': 

.z..J..1.....Q S4Qr.S" t:DIDIT (:SUlFA« CA.SM:) 

M 1'tIUNII$""""" ~ (SUIIFA« CA.SM:) 

21.0 fJAU.t/IIS" .. JI'It (:SUlFA« CA.SM:) 

37, 1 n:" ~ ... STAIM£!S$ .smz. CA.!M' 

15 • 0 n:" --i... 1M STMC.DIS.smz. !Ir:IIIDI 

3 • 8 4. 5 S4Qr.S".S4M) 

30.0 30. 0 1'tIUNII$" ~ I'IDJ.C7'S 

W-lQ..Q .S4Q:S" t:DIDIT twu CA.SM:) 

l!L8 1'tIUNII$""""" ~ twu ~ . 
70 • 0 fJAU.tJN6 "'3" JI'It twu CUIW:) . 

3.64 n: '" U 4".. ""BmI' CA.!M' 

III/l'A!IDII FM, IJ/H'IMMiU ..,.,.., a_us MaIM3' 
AND I/!JI£D MaIM3' 
Voids ancLSnill aae • 

..... MI" CA.!M' ,... ititJtinIP 
STMC.DIS $7111 CdW 
1IIDE' fJIIItJlI7I» 

»all 

»all 

.we 

.we 
E.t Q7ta US1lIJ 8 I.IJt1ItIlW $7111 C»Ia 

IUI!M I/IIIUII1IP lEt CfJfIIIIt 
D'IHIII 

.r ... US1lIJ am .w e 
MO/tI7OIfIN(J lEt PIJIIP IIAS!£ SET AT ..!.5..Z. RET. 

CEN7RAUZERS A r 3.0 FEET. 
9,0 RET. 

29,0 RET. 
49,0 FEET 

N07F.: 
AU. lJD'THS AIlE ~ 

00 

FIIOM fiJROtJND .5UIi!FACE 
UtIL£SS 07H£R1GE N07ED: NtU~tJIIT 0 

"'~ReT' 0 

EJ.Ev. fJIIOIJND. 764 88 
EJ.Ev. TOP STAlNl.ESS

66 SlED. Q4..swG. 767. 
DRIWNG DA TE'S: 
STAR1IR: 81l 0/B7 
F1NISHED:. 8 n 3/87 

r.. .,;.~ 1M .suFAQtI' 
1'tf07E'C'fIIE CA.SM: ~ 
BlQa£ tI/IKJUND .st.IFAt:r '" 
~/IB._f/I1Ift:IU/IID 
..... At:r 

L':'..L'J ~ STA/1II.ESS.smz. 
~~ AIOa£ tI/IKJUND 

..... MI" "'..34...3 FEET /IB._ 
f/I1Ift:IU/IID ..... A« 

Benton; te .1E4L JLL '" I e 
z:y:: FEET 

IrIiIIiR\ ~Lnt1.JWL 
[:1 • II ~ 1M IItIIIE IIfJI.E 

.. 'fl'l-I'l ..-At.a..o.. '" 
ReT 

~ • t:Jl1I7IfI!AUlS 

~",Tt1~ 

.S4M),tIl4Gr~ '" 
~ReT 

....!-M 1M ~ $7111 

l'!f:!f: ::::- '" 
....!-M 1M STMC.DIS $7111 

TYPEB WELL -~ .. ~ NtU 9 6ReT 
~r CW*~..!2..J '" 

.=.&.:.. ReT Ie 
PAfiI£ .J.Q. OF ~ 
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OA TF: 8/11/87 
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• 
M.QNlTQRIN~ !tCI.L ·M~ lE8l~LS 

CER77RCA nON 

ITE'AI/AlA TE'RIAL DATE' u."3m SA TCH NUMBER 

SAND 8/12/87 02 

-
BENTONITE' 

8/11/87 02 

8/12/87 02 
STAINLESS STEEl. SCREEN iPR£PACKAGED 1m t£S) 

OND 8/12/87 05 
STAINLESS STEEl. CASIN(; (PR£PACKAGED ~;:;) 8/12/87 05 
STAINLESS STEEl. CENTRAl.lZERS (PR£PACKAQ£/) ~ ;:;) 8/12/87 05 
STAINLESS STEEl. CAPS (PR£PACKAQ£/) 1m "7) ONO 8/12/87 04 
MONITORIN(; IIEU,PUMP (PR£PACKAQ£/) ~ ;:;) 12/21/89 03 

e 
8/11/87 09 

GROI.IT 
8/13/87 09 

lIEU COI6PS 

SURFAQ:- CASING 8/11/87 01 

COMMENTS: 

OIISERVETI .sFQVA 1ZIf(;f)A 1£ 87 

e Michael 

PA()£ .ll... OF' ..l.!L 
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POST-HeLL COMPL£nON 
CHECKLIST 

WE'LL No 979 '-

COMPLIANCE 
IMIE /NlnALS 

PQST- ftf"LL CQUPLEUQN TASKS 

1. MUD SCRAPED FROM AUGERS. SAMPLERS. AND AU. 8/12/87 
OTHER EOIJIPM£NT. 

2. AU. MUD FROM II/(; AND E(J(JIPM£Nr SCRAPfNGS AND 8/12/87 
CIJrTINGS DISPOSED OF IN ACCORDANCE tilTH THE 
SP£'QFlCA 1ION· PROIAD£D, 

.1 IIEl.I. D£lEl.Q1\!Z7 IN ACCORDANCE WTH THe SPf.'aFlCATION- 12/21/89 
PROVID£D AND D£7'ALS OF THE DEl£l.OPM£Nr AC1IWrY 
RECORDED. . 

« DRII.J.JN(; SITE PROPERJ. Y CI.£ANED UP AF1ER 8/12/87 
CCMIPI.£7ION OF IIfU INsrAU.A 11ON. 

!Jue. 
/JIup: 

b<:...L., 

JI#d: 

_ REl.EASE SP£'aF1C TEQNCA/. DIRECTIONS FrJR REtIU.A TORY ctJMPL/ANCE M(JNI'1DRfN(; IIIIElJ.S 
PHASE I. OM RID«' NA110NAL LABOfATORY. ()N( A'JI:7Qt IJ!Q. K-4147. APIIM. ,.7. 

DllSERt£R SIQVA 1fA9C.A)A I~...a::e:=!!-=~~~ 
8/12/87 

1t).cJboD\,~,wr\'- 12/21/89 
D. Charles Lytl~ 

PA(JC -1l. OF .l!L 
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• ... ERe / EDGE 
Environmental JfEl.L No. 979 
and hera 

~ Services Co . LOCA TlON.flAG 5 

MONITORING ~L' 
DEVELOPMENT FORN 

DEVELOPMENT DETAILS 

METHOD OF 
Sur~ing and Pumpin~ DEV£LOPIIENll 

DElEIa:wENT 12/19/89 flE.twI lld 11;' 'RM£: 

DElEItJPMENr 
12/21/89 £NDINt: lZd T£.' 

DElEIOPMENr 
D. Charles Lytle OBSERfIED 8'r. 

ON£' IIIS.L IlaLAliE' 40.0 GAU.ONS 

rorAL GAU.ONS PtJMII£D: 168 1l17)1t IIItU. Kr.tM3' PUIIF'£D: 4.2 

INITIAL pH: 10.7 FINAL. pH: 5.3 

N1IAL CONIJtJCl1",ry (uS): 478 FINAL CONDtJCl1fITY (lIS): 874 
D£SCRIIIi'11ON OF N1IAI. 1IJRBIDIr'r. Clear 

e D£SC1111117ION OF F6W.. 1IJRBIDIr'r. Clear 

FIVAI. AEA.S1fAIIIZ) 1IJRBIDIr'r. 2.0 NTU's 

IIIEU. ~r,e 8'r. D. Charles Lytle 

DDtJIIt . None fZ:. ,,7Elf: 
WATER II Gfi()IJNIJ stJIIFACE e rANK 7RIJQ( 
IJISCHARti!D) C S7rJRI/ S£rIE/t$ e S7QlrAG!" rANKS 
m: C DIfUIIS eDna 

H1IAL IWC-D£JEZ.OI1fIENT 
JIM 1l1t IJD'TH: 6.2' from ground surface. 

0EJ,£LOPM£N7 06'SFRVA TlONS 

e 
OBSERlBt ..-wA~JI" \':::) ~I:lOd ~12/21/89 

~ . D. Charles Lytle 

! 
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ERe/ EDGE ftfU NO. 979 I --; Environmental LOCATION: WAG 5 
and Energy 

D47E.:.12119/89 
~ Services Co. 

MONITORING WELL DEVELOPMENT· PROGRESS e 
ONE WEU HXUAI£- 40.0 GALLONS 

Q4U.ONS D£SCIIIIP TION MEAStIII£D 
pH 

CONDIIC- 10rAL IIf1J. 
DATE 11ME f!1'tIItIIE1) 

(JfI' TUIa'NTY "= &ALLONS IG.lAIQ' COMMENTS 
1lJIIIM:JITY (N7V'S) f!1'tIItIIE1) f!1'tIItIIE1) 

12-19-89 9:50 25 Clear 4.0 10.7 478 25 

12-19-89 1:25 11 Clear 3.0 10.2 703 36 

12-20-89 ~:40 21 Clear 10.0 6.8 57 

12-20-89 10:50 11 Clear 2.0 6.9 68 

112-20-89 1~30 20 Cle;l¥' ?A 68 781 88 
12-21-89 9:00 24 Clear 9.0 6.9 706 112 

12-21-89 11:00 25 Clear 2.0 4.0 886 137 

12-21-89 1:30 26 Clear 2.0 6.8 895 163 

* 5.3 874 168 4.2 
Well 

12-21-89 2:10 5 Clear 2.0 Develooed 

e . 

R£SlJI.1S AT DID Clear 2.0 5.3 874 168 4.2 OF DE'VELOPMENT --
COMM£N1S *Final sample taken at 10 pump cycles after surging well. 

0I1S£IttD .5'Q441VR£lZM7F "'b .~c4~, 12/21/89 
D. Ct'lcU"H!!: t,r I 

PM1£..ll. OF'.JJi. 
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WELL No. 979 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

F~IF~~:]f3F\~::fr'lr ~;; .... LH3"T 5 '··.)F:F:~:) I CH\~ .~j. u :i.. ;\I[;() 1·:'?8~:J 

THIS PROGRAM CALCUl.ATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

/1) METHOD OF COOPER, BREDEHOEFT AND 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 

:t C.;;t:f7 

- I 

"PEm:)m~E;E OF A Flj\HTE DHH·1ETEF: [,JEl.L. TO PIN INST{.H'H{"I\\IEOLIS 
CHPiF~GE OF ~1.j{:lTEn" 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"f.-) StllG TEST FOP DETERt'-! I hi I Nf3 HYm~PIUL I C CONNJCT I 1../ I TY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETF~r-'T I NS vJELLS I! ) 

i,!J!::LL NO .. : 979 DATE OF TEST: 2/7/90 

PROJECT NO.: E221~002 CL I Ern ~ MMES 

SITE LOCATION: WAG 5 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 46.55 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .91 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) 

.9639 

.9952 
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ERe / EDGE 
Environmental 
and ·Energy 
Services Co . 

HELL No.---.!1ll. 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TI!'l!F 
(SEC 

l (). [)~) 
":7'~ {) u (; () 

30.00 
40.00 
~j()" (){) 

6:)0.00 
7~i. 00 
9(:. ()() 

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 

16080.00 
1800.00 
1920.00 
2040.00 
2160.00 

DEPTH TO WATER 
FEETl 

:',~ ~:; it () 
:2 .. 3:7'2() 
:;~.: ::: ()() 
2" 27C: 
2" 27() 
:::" 27r.) 
:~t\ 2~?/() 

2. 21:SC) 
::~. 27() 
2» 25() 
2. 1.90 
2" 2(H) 

2. j, 2C) 
2.070 
2 .. f)3C> 
2.000 
1.940 
1~930 

1.860 
1.790 
1.750 
1.670 
1.620 
1.580 
1.480 
1.450 
1.410 
1.350 
1.310 
1.270 
1.210 
1.160 

}-~E~;:::ir> 

(F'EE-:T') 

., L~·3() 

" ·{flO 
J '" ~;9(1 
11l :36(; 
t ~ 3e..() 
1.360 
1. " 31:~)() 
1.350 
:l. :;6(, 
1 • 34() 
1.280 
1.290 
1.210 
1.160 
1.120 
1.090 
1.030 
1.020 

.950 

.880 

.840 

.760 

.710 

.670 

.570 

.540 

.500 

.440 

.400 

.360 

.300 

.250 

<************************************************************* 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.61E-07 FT/SEC = 7.95E-06 CM/SEC 

TRANSMISSIVITY = 3.91E-06 FT*.2/SEC 
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ERe / EDGE 
..., Environmental 

and Enera:r 
~ Service. Co . 

ItEZ.L No.-..!!.:!.. 

HYDRAUliC CONOUCUVllY CALCULA nONS 

2 ~ ., 
TIME IN MINUTES 

8 

PA(,!£' .1l.. (JIf' .J.!!.. 
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• MCI/CONSULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 

(615)966-9788 OAK RIDGE NATIONAL LABORATORY 
0979 Wo ( 

WELL NO.: LOCATION: 
-

TYPE: 
0979 SKJsA-5"' '::;::;1< {( ... L K.I,It?'"C'-~ 

I 

SAM'r~ ~' .1 crr.~' ~/(""L,. tAlATIE'R.. @So 
I 

DATE: TIME: 
PJ---*-......... . ?-'V?- ~ 8/rz1B7 9:00A.M, . 

\ (SIGNATURE I 

RELINQUISHED BY: Il4TE: ' TIME: WITH: 
RECIEVED BY : 

DATE: TIME: ' WITH: ( SIGNATURE J ( SIGNATURE J 

C,;"',l ~" q,IlB1 /}t~1~ ~ 4{ds1 
o~~L. 

1"2'.00 MCX £'2- .... 1:>0 ~PA 

\ V 

", 

. . 

REMARKS: 

. 

. 

• 
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ERe / EDGE 
Environmental 
and Enerey 
Services Co . 

1.0 General Information 

1.1 Well Location 

MCWITDRlNG lIEU PROGRAM 
. lIEU DATA NAMA me 

lIEU Nc.--2aQ 

Monitoring well number 980 is located in WAG 5. 
It is located along the west perimeter fence of 
WAG 5. The location is shown on ORNL drawing 
number C3E 20004 A080. Survey coordinates for 
this well are N 18204.9650, E 28970.8160 (X-l0 
grid) or latitude 35° 54' 52.72" and longitude 84· 
18 t 56.16". Coordinate data were provided by 
Martin Marietta Energy Systems. The method used 
for conversion from X-l0 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 980 was drilled by A.La Clark Drilling 
Services, Inc. A Drilltech air rotary rig was 
used to drill this boring for monitor well 
installation under the operation of Steve Clark 
with the assistance of Steve Kirk. Drilling 
commenced on 8/13/87 and was finished on 8/17/87. 

PAGE -1.. OF .1SL 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORINC lIEU PROGRAM 
lIEU DA TA NARRA 17';£ 

lIEU No.-2.B.Q 

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:-

8/12/87: The Driltech air rotary rig and tools 
were steam cleaned. 

8/13/87: The rig was mobilized to the well 
location and set up. Drilled from 0.0' 
to 8.2' with 14" augers, set and grouted 
10 3/4" surface casing. 

8/14/87: The boring was deepened with an 8 S/8" 
tricone roller bit from 8.2' to 50.0'. 
Four inch stainless steel screen, 
casing, sand pack and bentonite·were 
installed. 

8/17/87: The annular space was grouted. 

This well was logged by Engineering, Design and 
Geosciences Group, Inc. (EDGe) hydrogeologist 
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. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

2.0 Technical Information 

2.1 Decontamination Procedures 

MO/tII'TORING lIEU PROGRAM 
lIEU DA TA NARRA"IIE: 

IfEZ.L Nc.-2aQ 

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

WAG 5 is located in Melton valley, which is in the 
Valley and Ridge Physiographic Province of Ea,st 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper C.mbrian 
conasauga Group. The Conasauga Group in the Oak 
Ridge area consists of six formations. They are, 
in ascending order, the PUmpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 

PAGE .2. OF .!2... 
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ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

MONITDRINt: IIfZL PROGRAM 
tIEU. DATA NARRA"J£ 

N£l.L Ntl. 980 

structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56· northeast and dips of about 30· to the 
southeast. 

2.3 Sample Collection 

No soil samples were collected during drilling. 

e 

A drill water sample (0980W01) was collected from 
the water pump on the drill-rig on 8/14/87. 

Analytical results for this sample can be obtained I ~ 
from the Remedial Action Program data base at. 
ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type B well. A fourteen-inch diameter 
boring was augered from ground surface to bedrock 
(8.2 feet).. A ten-inch diameter string of' 
decontaminated steel surface casing was installed 
and tramie grouted in place. The surface casing 
minimizes potential cross contamination between 

PAGe -L OF 1.Q.... 
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ERe I EDGE 
. ~, Environmental 

and Eneru 
~ Services Co . 

MONITORING ItEU. PROGRAM 
HELL DATA N~A"VI: 

lIEU No.,---:;..;;.;;.._ 

the regolith and bedrock water bearing zones. The 
air rotary method was then used to drill an eight
inch diameter boring to a total depth of 50.0 
feet. A four-inch diameter stainless steel silt 
trap was installed from 49.7 to 50.0 feet. Above 
the silt trap, a four-inch diameter stainless 
steel screen was installed from 34.7 feet to 49.7 
feet. A four-inch diameter stainless steel casing 
was installed from the top of the screen at 34.7 
feet and extending 1.88 feet above ground surface. 
A sandpack was then poured into the annular space 
from 33.6 to 50.0 feet, with a 1.6-foot bentonite 
seal poured into the annular space above the 
sandpack from 32.0 to 33.6 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 ~umber 980 was developed to remove drill 
cuttings, silt, and other fines from the 
monitoring well. 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 415 gallons of water had been 
evacuated and the clarity of the discharge water 

PAGE ..L OF ..1Q.. 
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Environmental 
and EnerlY 
Services Co. 

ItICNVITrJRlNG lIEU PROGRAM 
lIEU DATA NARRA.mc 

lIEU NQ.-..9lll1. 

was approved by the company representative. The 
final turbidity value measured at completion was 
5 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 Geoquard Model No. 
5614 dedicated monitoring well pump was installed 
on 1/4/90 at a depth of 47.3 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. 

2.5 Hydraulic Conductivity Testing 

Well number 980 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 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 7.72 X 10-6 em/second (shown 
as permeability on the hydraulic conductivity 

e 

e 

L-------------------------___ ~~,e 
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MON/TORINC IfEl.L PROGRAM 
IfEl.L DATA N~"~ 

lIEU ND.---.;;...;;..;.._ 

calculations printout attached) was calculated 
usinq the Bouwer and Rice method. A computer 
printout of the hydraulic conductivity 
calculations is included in this data packaqe. 
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~LL No. 980 and EnerlY 
~ Services Co. 

e 
P8.f:. -128lI.I.IN(L C/:i':.r~.Kl.l~[ £QI1 

MONITORING WELI.S 

COMPLIANCE 
PRE -DRILLING TASKS 1MIE IN/VALS 

1. EXCA VA lION PERMIT OBrAINED. 8/13/87 JM.t!. 

2- AU. E(J(JIPMENr HAS BEEN Cl.£ANED BEFORE DRlWNG. 8/13/87 /l./Ie 

Jt1. SCREEN AND CASINGS HA 1.£ BEEN WA9fB), STEAM£[)' N/A N/A 
RINSED WTH IJE-IONIZED OR DlSlIUED WATm, RINSED 
WTN ISOPROP'I1. ALCOHOt.. WRAPPED WTN PR07CCl11.£ 
COIlERlN(; AND SroRED 0rF'F THE GROUND. 

Jib. PRE-PACKAGED SCREEN$. CASINGS AND CENTRA/JZERS 8/14/87 jlll.f!t 

HERE USED. 

4. ItCWK AREA FOR SAMPLE £'XAMINA lION COVER£D IIITH 8/13/87 /Ute 
Cl.£AN POl. 'lCTH'IUN£'. 

5- CLEAN KNI~ QO~ SAMPI.E JARS AND LAllELS 8/13/87 ~-
ON-HAND. 

S. POI. 'ICTH'If.EN£ coe IN PLACE Or.£W HOI.£. 8/13/87 /pi! 

A1JD1lIONAL NOTES',/tWSOi'VA lION$: 
e 

Cl9SfR~ _~Jt:~Jl. 8/13/87 

Michael L. Ebers e 
PAGE...a...OF ..zD-
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Environmental 
WELL No_gso and EnerlY 

~ Services Co . 

12E:.t;.Q/V[AM(!VA llQN '/i~C.I{I.{ST 
DRILLING EOUIPMENT 

1SOPHOP'fl. D£1ONIZED 
EQUIPMENT SCRAP£' S1FAM S1FAM AlCOHOL WATER 

CI.FAN RINSE RINSe RINse 

RIC x X x NA NA 

AUGERS x X x x X 

BITS X X ·x x X 

RODS X X X X X 

SAMPLERS X X X X X· .~ 

e PIPES X X 
.. 

X X X 

Ift7RK 17XJLS X X X X X' 

AIJGCR PINS X X X X X 
., 

. 

e OIJSDMR ~TlIRQZMTE 11/.. hi acf,..a . 8/10/87 
1john M. McLoughlin 
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--; ERe / EDGE 
Environmen tal 

WE'LL No. 980 and EnerlY 
~ Services Co. 

ORNl MONITORING ~ll lOG PAGE _1_ CT--L- # e 
LOCAT10N: HAG .2 DATE: SrART: 8/13/87 

DRILLER: Steve Clark F1NISH: 8/17/87 

Steve Kirk LOGGED 8Y: Michael L. Ebers 
HELPER: 

HEAL TH PH'YSIClST: Paul Eldridge 
DRILL: Driltech 

rtPE DRlWNC: Auger and Air Rotary LU8HlCANr rtPE: Molykote 1000 

No. SAMPLES rAKEN: None 1YPE: NLA 

CONrAINMENr rtPE: Auger Pan, Plastic and Containment Box 

THICKNESS OF SOIL (REFlJSAL DEPTH): 8.2' DRlWNG FLUID SAMPlES: 

DEPTH DRIU.£D IN HOCK: 41.8' 1YP£: Drill Water DATE: 8/14/87 

TOrAL DEPTH CT IICU.: 50.0' 0980 W01 

~':; SAMPI.£ PERCDlr 
(NUMBER f RECOllE/ty SOIl./IIEDROQ( DESCRlPT10N 

FROM TO INTERVAL. I(spur SPOONS) 

0.0 4.0 Silt, dark yellowish orange, dry, crumbly. 

4.0 7.5 Clay, dark yellowish brown, slightly silty, 

damp, medium dense with weathered sandstone 

cobbles. 
e 

. 
7.5 8.2 Siltstone, medium gray and olive gray, 

calcareous, hard. 

@8.2 14" auger refusal. 

8.2 50.0 Shale. 

50.0 Total Depth 

*No detailed lithologic description available 
from.B.2' to 50.0' due to the use of a 
containment box. 

e 
PAGE -.lQ CT. ~ 
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ERe / EDGE 
Enviromnental 
and Ineru 
Senicel Co • 

J£ll No. 980 '-

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WE'll PROGRAM 

I.OCA bI WAG 5 
0IfNL .0 ~A 1ES 
N 181'04.9650 
F 28970.8160 

I.OGC£D PROOFED 
BY: Michael L. Ebers BY: Bruce McMaster 

DRlWN(J CQMOANY: A •• L. Clark Drilling Services 

OIIII..I.ER: Steve Clark HELPER: Steve Kirk 

DRllJ.JN(J M£1HOO: • 14.0 /NQI AUGER 8. 2 I..F. 
D INCH AlJG£R I..F. 
• 8. 25 INCH ROTAR'!!.. 41.8 I..F. 
D /NQI ROTAR'¥!.. I..F. 

AlA TERlAI.S IJSED 
£$T. IJSiED 
KX. .KX. 

3.!l...O fIItIIJNDS DF IIEN7fNIC IfIfUL'I'$ ($UIIFM:c C4.SIW;' SEAl.) 

a.aL n: DF .l.!L.3.k1-..... M:c C4.SIW;' 

2. 5 3. 0 .s4QO' DF t:BIDIT (S/IIIIFM:c ~ 

N/ A I"tJUNIJS DF A7EIIP ~ (SUlFAtE ~ . . 

ll..a.Q C4UGWS' DF ... (S/IIIIFAt:E QII.SlM;) 

36 • 6 n: DF ..i...M .. STA/IIIIDfS.5'7Dl C4.SIW;' 

15 • 0 n: DF ..i...M .. S'fA/llllDfS.5'7Dl SICII&1I 

4 • 0 4. 5 SAt:/($ DF !III/IID 

2 ~ U,...Q I'fIIJIIDS DF IJDf1r1N1IE IfIfUL'I'$ 

'Z..:...2.. 2.&.. SAt:/($ DF t:BIDIT (IBl. ~) 

J.iJ.I.!.. I"tJiIJIIDS DF'~ ~ (WU. ~ 
.a...Q C4UfJIt$ DF ... (IBl. C4.SIIIC) 

z...j,p n: DF ~ .fI!I1 lfIIDm:mI' C4.MIr 

IfEA!IIl1N "", ~..,.., nlllMlID M:IUIID' 
NtlJUS/IED ~ 

SpillJute 
...... AtE ~ ,... fllftltJlID JEfa 
STA/ItII.ESS $7111 CoWIIIII' 
,... QI/ItIJlIIID JEfa 

M'1D 

MID 
.u QIMIII' I/SBI a Ltx:ItIIfI $7111 Q'MIr 

8 /fIJI$IH IIlJUII1B) .u Q'MIr 
D1NDt 

.. r ... U!J/D JD' a lID D 
AIONI1DRINtI lIEU PIJAIP /lASE SET AT 47 ,3 FEET. 

CEN1RA/.IZERS AT 2. 0 FEET. 

NO7£.' 

10.0 FEET. 

30,0 FEET. 

50.0 

AU.. DEPTHS ARE M£ASIJREI) 
I'ROII GROIJND SlJIIFACE 
IJNI..ESS 01HER1IISE NOTED: 

TYPE B WELL 

HQlE CU'AIIIP C1IIT 
,.,5Jl.O ,.,. 

«J77f1II ..... 
~,.,. 

£LEv. GItOIJND. 76T.T9 
EJ.EV. 101' STAINlESS 
S1EEl. CASING. 764.07 
ORIWNG DA T£S: 
STAR: 8>12>87 
FINISHED:. 8 17 87 

r.. J.V~ - ..... Aa;t 
- 1fIIDTEt:11tE t.:A.SIVG ~ 

MiOtI'fJIftItJNfJ ..... Aa' m 
.JL1.nEr IJELDIf fiIIIIOIMJ 
..... Aa' 

~
''''CU'''VU.L'''C SE'At 7.7 m .. ----,;.... -e:::L: RET -

__ IIJ1Ift1t:I( U'IIl L.2.. 

[.t • !!..!:.J.:!.J1I. - IIDIf£ HQlE 

III r?-n .tI'M.Jh.Q m 
RET 

1':1- t:JIII'IIfAlI/! 

i 6!!1I1tIItI'IC I'8ILT .frAt 
",?- ~2, 0 ,.,-13......6RET 

.....!t......M .. ~S1m 
~f~----i~f.:'jD =-.~ ,., 

"10:...... ...!LJN. .. STA/IIIDS S1m 
....,;.;..;;:.; -- - 1rM'.A::M'1l!l...:l ,., . 

PA(t£ ..ll. or a 

.., 



ERe / EDGE 
~ Environmental ~LL No. _980 a.o and .Eneru DATE: 8/13/87 
~ ServIces Co. . 

e 
MONITORING KLL AlA lERIALS 

C£RllFlCA llON 

ITEU/'AIA TFRIAL DA 1E uS£/) SA TQf NlIUB£R 

~D 8/14/87 02 

S£W~/n: 8/13/87 02 

STAINLESS STEEl. SCREEN (PREPACKAGED ~ JJ:) 8/14/87 05 

STAINLESS STEEl. CASING (PREPACKAGED ~::J) 8/14/87 05 

STAINLESS STEEl. CENTRALIZERS (PREPACKAGED ~::J) 8/14/87 05 

STAINLESS STEEl. CAPS (PREPACKAGED ~ JJ:) 8/14/87 04 

MONITORING lIEU. PUMP (PREPACKAGED ~::J) 1/04/90 03.- .. 

CROUT 
8/13/87 09 

8/17/87 09 

IIElL COIlf7jtS 
e 

SURFAC/:." CASING 8/13/87 01 

COUMENTS: 

QBSERW1I_oI7I~~ . .Ji~. 8/14/87 
. Michael L. Ebers 

e 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-KLL COMPL£770N 
CH£CKLIST· 

POST-ftE'LL COHPLEnQN TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND AU 
OTHER EQUIPMENT. 

2. AU.. MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
Cl/TT1NGS DlSPOS£1) tF IN ACCORDANCE tilTH THE 
SPEQRCA 11ON- PROVIDED. 

..1 HEZ.J. DE'lELOPED IN ACCORDANCE tilTH THE SPCQRCA 11ON
PROVIDED AND DETAILS tF THE /J£1IEI.OPMENT AC11t1TY 
RECORDED. . 

4. DRlWNG SITE PROP£RI. Y Cl.£AN£D UP AFTER 
COMPLE11ON tF lIEU INSTALLA 11ON. 

WE'LL No. 980 

COMPLIANCE 
IMIE INlTlALS 

8/14/87 lite 

8/14/87 JIJJP 

1/03/90 '"bc.L 

8/14/87 IJ!!!.::. 

_ R£Z.EASE SPEQRC 1EQINICAL DIRECTIONS F'OR REGtII.ATrJRY COMPtJANCE MONITrJRING IlEUS, 
PHASE I. OAK RIIJG£ NATIONAL LABORATrJRY, OAK RIIJG£. w.o. K-4147. APRIL 1!IIJ7. 

L 8/14/87 

-b.~od~ 1/03/90 
D. Charles Lyt] 
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., ERe / EDGE 
Environmental 

I+&L.No. 980 and Eneru 
~ Services Co. L OCA TlOM' WAG 5 

N..ONIT081NG WELL e 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
Surging and Pumping DEVElOPJllflJ.:C. 

D£l£l.OPJ/ENT 
12-19-89 fl£CAN 12~ lE; 1K-

D£l£l.OPMENT 
01-03-90 QIfJING ild lEi 

D£l£l.OPJ/ENT 
0IISER1ofl) 8~ D. Charles Lytle 

ONE' lIEU IoQ.UAI£· !:t2.2 GAl.J..ONS 

10TAL GAl.J..ONS PiJItIP£D: !:tZ~ 707;41. IIItU IoQ.lAII1!3' PUMPED: 8 • 6 

1NIlW.. pH: 12.2 RNAL pH: 8.2 

!NINAL CONIJlICNt4TY (uS).' :220 FINAl. CCNDIIC'Nt47Y (11$)" 620 
D£SCRIP1ION OF NTW. TlIRIIIDIT'Y!' CloudZ 

D£SCIIIP11ON OF RNAL TtJIBDIT'Y!' Clear 

FNAI. ~ 1IJRIIIDIT'Y!' 5 NTU's e 
lIEU API'RO~ 8~ R. C. Williams MMES 

QD(JIIt 

tZ: IItmfr 
.. 1Dt • GIIOtJND .5UFAa' C TANK 1I'ItJQ( 

DISCHNtGED C STDIIII .srJIIaS C S7DIrA« TNt1I(S 
m: CDIfIMS C ()7H£It 

HTW. AIr-«la.DI'IJDIT 
.. 1Dt 1J£1'1H: 2.3 feet from around surface 

DE'J;fl.OPM£NT OB.sFRVA TlONS 

. ~Ia JIIMI~" 1:> ·OcmS>~ )'PA 
D~ Charles LItle ll03L90 • 

PAC£' ..1i OF l.!L 



EIIC/ EDGE WELL NO. 980 

~ Environmental LOCATION: WAG 5 
and Eneru 

1i47E': 12-19-89 ~ Service. Co . 

• MONITORING WElL DEVELOPMENT PROGRESS 

ONE WELL a.oL.LIAE- !t2.Z GAl.i.ONS 

f/WJ.ON$ D£SCIl1P11ON ~ pH ctJNDIIC- TOTAL lIlI!U 
DATE' TlME OF ~TY 

~~ 
fJM.I.ONS KllAIQ' COMMENTS NItJIIIt1) 7UJ1IBIJITY (N1V$) I't.ftIPED PtJItIIItD 

12-19-89 10:20 45 Cloudy -- 12.2 590 

12-19-89 1:00 Cloudy -- ILl 589 

12-20-89 9:30 18 Cloudy -- 3.3 

12-20-89 10:40 5 Cloudy -- 8.3 73 

12-20-89 1:30 42 Cloudy -- 8.1 625 115 

12-21-89 8:30 20 Cloudy -- 7.8 403 135 

12-21-89 11:00 26 Cloudy -- 6.5 743 161 

12-21-89 3:00 14 Cloudy -- 5.6 674 165 

12-27-89 9:00 6 Clear 41 7.2 780 171 

e 12-27-89 10:00 18 Cloudy 
, -- 7.0 730 189 

12-27-89 11:00 14 Cloudy -- 5.4 756 208 4.2 

12-28-89 3:00 14 Cloudy -- 8.0 900 

12-29-89 12:00 18 Clear 18 8.5 785 240 4.9 

12-29-89 1:00 37 Cloudy -- 7.4 836 277 5.8 

12-29-89 2:00 10 Cloudy -- 7.8 783 287 

01-02-90 9:00 6 Clear 9.0 7.2 795 293 6.0 

01-02-90 2:00 36 Cloudy -- 7 • .5 646 329 6.7 

R£SUI.TS Ar END 
OF D£VEl.OPMENT 

COMM£N'IS Water stayed clean even after surging • 

. 

I e 
OIISERYER .S*N4~1F f:' ~~ 

PMJE ~ OF 12... 



ERe/ EDGE WEl.L NO. 980 

~ 
Environmental LOCA710N .. WAG 5 
and EnerlY 

/lo17!: 1-02-90 ~ Services Co. 

e 
MONITORING WElL DEVELOPMENT PROGRESS 

ONE WEl.L IIOLUME- 49.2 GALLONS 

QA/J..ONS DESCRlP110N ~. 
pH 

CONDtIC- m7:4L IIELL 
DATE' 71A1E OF 'l'UlfBDTY 

~ 
QA/J..ONS IalAlE.5' COAIAIENTS I'tMP£lJ 7lIIfIII)ITY (N7VS) PtJWI£D I'tMP£lJ 

01-02-90 3:00 32 Cloudy -- 8.1 671 ·361 

01-02-90 4:00 14 Cloudy -- 8.2 759 375 

01-03-90 2:00 40 Cloudy -- 8.1 655 415 8.4 

01-04-90 8:00 10 Clear 5.0 8.2 690 425 8.6 

e 

\ 

RESULTS AT £Nt) Clear 5.0 8.2 690 425 8.6 OF DEYELOPMDIT 

CfJMM£IITS 
.-

Water stayed clear even after surging. 

0IISE1IYER ~7lIR£AM1C 1) . C' ~\ tI.~{>l tlo- • n r.h ..... I jj:l1:! •• ..,t' 1 f;;I l/nfi/Q( 

IWJ£.J§ OF 20 . 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

WELL No. 980 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

F'r-~!JGF~lqtv~ SL .. LH3;!. \/E:~F~E1 I [H···J 4 tl 1. ~ f\JC}\,",~" t (71::::;,~. 

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

(1) METHOD OF COOPER, BREDE HOEFT AND PAPADOPULOS, 1967 

(ARTICLE IN VDL.3, NO.1 OF WRR ENTITLED 
"F~E~JPDNSE or:: f..i F 1 hi I TE D j: ?-ll~IETEF: i/JE~LL TO ?~N I i\.1STANT {iNEDUE; 
CI'-l~~F:GE OF WATEP") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SL.UG TEST FOF,: DEl'EP\"1 J: I\l I NC~ H\(DF:~1UL I C COhlDLJCT I 'v' I TY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETR?HING WELLS") 

~,IELL. ND.: 980 DATE OF TEST: 2/8/90_ 

PROJECT NO.: E221~002 CL I EI'..fT ~ I"!MES 

SITE LOCATION: WAG 5 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN DR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN DR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 49.25 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 (" 1," IF FALLING, "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

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

SUCCESSIVE COMPUTED 
VALUES FOF.: HO 

(FEET) 

1.5486 
1.5494 

PAGE .!L OF' lQ... 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 980 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

-r" I r1E: 
(SEC 

10,,00 
2i) n t)(> 

3()" ()el 

40.00 
50.00 
60.00 
75.00 
90.00 

105.00 
120.00 
150.00 
180.00 

.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 

I)EF'Tf-i Te) i.A.lr:::l-!"E.~:~: 

(FEET) 

~2" 54·f) 
:~ II St;.\i) 

2 II ~j2:;() 

2.5{)O 
2, !:i40 
2"" 52(:-
211 ~53() 
::~n 5·Qf) 
:":« 5:;~f) 
2.510 
2.500 
2.500 
2.500 
2.460 
2.470 
2.460 
2.460 
2.450 
2.450 
2.430 
;? ~. 
2.410 
2. 39() 
2.390 
2.380 
2.390 
2.340 
2. 36() 
2. 33() 
2.320 
2,,31() 
2.310 

~ .. jE:r:!r) 
::: F::-EE:~ ) 

1 It 5&;,(1 

1 .. ~5~::() 

1" 5::',:0 
:t .. ~it~(1 
1 ,,~56() 
1 II 54() 
1.550 
1.560 
1.540 
1.530 
1.520 
1.520 
1.520 
1.480 
1.490 
1.480 
1.480 
1.470 
1.470 
1.450 
1.450 
1.430 
1.410 
1.410 
1.400 
1.410 
1.360 
1.380 
1.350 
1.340 
1 ~-.~~u 

1.330 

*.******.*.** •••• * •• ***********.***** ••• * •• ***********".*'* 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.53E-07 FT/SEC = 7.72E-06 eM/SEC 

TRANSMISSIVITY = 3.80E-06 FT**2/SEC 

PAGE 1!. OF~ 
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• MCIICONSULTINGENGINEER5, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 

(615)966·9788 OAK RIDGE NATIONAL LABORATORY Cf)8o WO I 

WELL NO.: LOCATION: 
:SW'5/tS 

TYPE: 
0980 ::J::>i< I L t-. WArER.. 

f"\ 

SAMP~R \l~~. .lOo..- Qi: zL-- eso.o I 

DATE: ~ :) TIME: 
8.14 '87 9:o0 4J4.f 

( SIGNATURE 

RELINQUISHED BY:\ 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: 

\ ( SIGNATURE) ( SIGNATURE J 

(J LJ-CR~~ ~J'18'7 MC.t:. ~~ ~(4lS1 ('Z.. ',()O . Oe.-~L 
\2~oO cfp... 

\ 
. 

, REMARKS: 
, 

. 

I~ . 
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ERe I EDGE 
Environmental 
and Enerl,Y 
Services Co . 

1.0 General Information 

101 Well Location 

MONI77JRING IfEU PROGRAM 
HElL DA TA NA/IRA 11WI' 

lIEU No.---2W. 

Monitoring well number 9S1 is located in WAG 5. It 
is along the western perimeter of WAG 5. The 
location is shown on ORNL drawing number C3E 20004 
AOSO. Survey coordinates for this well are 
N1S225.495S, E 2897S.9727 (X-10 grid) or latitude 
35° 54' 52.~3" and longitude 84· lS' 56.22". 
Coordinate data were provided by Martin Marietta 
Enerqy Systems. The method used for conversion from 
X-10 grid to Tennessee-Lambert State Plane 
Coordinates came from the publ ication "Tennessee 
Valley Authority Data Services Branch and Mapping 

. Services Branch, Oak Ridge, Tennessee t 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 981 was drilled by A~L. Clark Drilling 
Services, Inc. A Gus Pech auger rig was used to 
drill· this boring for monitor well installatio~ 

under the operation of A.L. Clark III with the 
assistance of Richard Pickel. Drillingcommenced 

PAGE -L OF .ll.... 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING lIEU PROGRAM 
ItEl..L 014 TA NNfRA.l1W: 

HEU No.._.=..:.::9tH:....-

on 7/24/87 and was finished on 7/25/87. Paraqraph 
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 drillinq activity follows:* 

The Gus Pech riq and tools were steam cleaned and 
mobilized to the staked location and set up. The 
borinq was split spooned from 0.0' to 6.8', then 
drilled with 6" auqers from surface to 20.0' total 
depth. Two inch stainless steel casinq, screen, 
sand pack and bentonite were installed and the 
annular space qro~ted. 

This well. was loqqed by Enqineerinq, Desiqn and 
Geosciences Group, Inc. (EDGe) hydroqeoloqist John 
w. Anderson. All well construction materials. and 
supplies were from Martin Marietta Enerqy. Systems 
approved batches. The batch oriqin of individual 
items is shown on the included Monitorinq Well 
Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination-Procedures 

The dri11inq rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casinq I 
centralizers, and stainless steel silt trap 

* This information was typed directly from field notes and 
was edited only when necessary for clarification. 

PAfE .1... OF .!.t.. 
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ERe / EDGE 
Environmental 
and Enerey 
Services Co. 

MONI77JRING lIEU PROGRAM 
lIEU DA TA NARRA me 

lIEU No...JUll 

underwent the cleaning and 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 

WAG 5 is located in Melton Valley, which is. in the 
Valley and Ridge Physiographic Province Of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in the Oak 
Ridge area consists of six formations. They are, 
in ascending order, the PUmpkin Valley Shale, 
Rutledge Lim.estone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
Structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip appear 
to be consistent with the regional strike of 56-

northeast and dips of about 30- to the southeast. 

PAGE1.... OF~ 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

2.3 sample Collection 

MONITORING IffU PROGRAM 
HE1..l. DA rA NARRA me 

I!IE1.J.. No.--2.6.l 

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. 45008, ORNL. Chain of 
custody forms for these samples are included with 
this data package. Soil sample 0981801 was 
collected in the split spoon interval from 6.4 feet 
to 6.6 feet on 7/24/87, and soil sample 0981502 was 
collected in the split spoon interval from 0.5 feet 
to 0.7 feet on 7/24/87. Analytical results for the 
two soil samples described above can be obtained 
from the Remedial Action Program data base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 19.7 
to 20.0 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
9.7 to 19.7 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
9.7 feet to 2.06 feet above ground surface. A· 
sandpack was then poured into the annular space from 
8.0 to 20.0 feet, with a 2.0-foot bentonite pellet 
seal poured into the annular space above the 
sandpack from 6.0 to 8.0 feet •. The annular space 

e 

e 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITOR/NC lIEU PROCRAM 
lIEU DATA NARRA me 

HELL No.--...9.S.l 

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 981 was developed to remove drill 
cuttings, silt, and other fines. The monitoring 
well was developed using a Geoquard 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 
meas.ured total of 346 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 65 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 Geoquard Model No •. 
5614 dedicated monitoring well pump was installed 
on 12/29/89 at a depth of 17.1 feet below ground 
'surface. These pumps are decontaminated at American 
Siqma and are sent prepackaged. A copy of the pum~ 
certification is kept on file at ORNL. 

PAGE 2... OF .J:!. 
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ERe / EDGE "0 Environmental 
and Enerey 

~ Services Co. 

2.5 Hydraulic conductivity Testinq 

MONITORINt: lIEU PROCRAM 
ItEZ.l. DA FA NARHA T1VE' 

lIEU No. 981 

Well number 981 was tested for the determination of 
hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was accomplished 
by instantaneously addinq a known quantity of water 
to the monitorinq well and measurinq the recovery 
of the water level over time. The chanqing water 
levels were measured usinq a Druck 15 psiqpressure 
transducer and an omnidata Datapod II data recorder. 
The hydraulic conductivity value of 1.33 x 10·' 
em/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. 

PAtil£ ~ OF .li... 
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ERe / EDGE 
Environmental 
and Enero 
Services Co . 

PRE -DRILLING C~ 
MONITQRINfCKLlST FOB WELLS 

WE'LL No.~ 

PRE -DRILLING TASKS d UPLI
7ifi7¥.s 

1. EXCA VA TlON PERMIT OBTAINED. 

2. ALL EQtJIPAlENT HAS BEEN Cl.EANED B£F'ORE DRlWNC. 

Ja. SCREEN AND CASINGS HA ~ BEEN WASlfQ STE'Al/ED, 
RINSED tilTH DE-IONIZED OR DISTILLED WATER, RINSED 
tilTH ISOPROP'I1.. ALCOHOl.., WRAPPED tilTH PROTECTl~ 
COVERING AND STORED OFF THE GROUND. 

..lb. PRE' -PAQ(AGED SCREENS, CASINGS AND CENTRALIZERS 
ItER£' USED. 

4. . NtWK AREA FOR SAMPLE EXAMINA 710N COlIER£/) tilTH 
CI..£AN POI. 'iCTH'tl.£NE. 

5- CLEAN KNI~ Q.O~ SAMPLE JARS AND LAIIE1..S 
ON-HAND. 

6. POI. Y£1H'ILENC CO~ IN PLACE O~ HOI.£. 

ADDITIONAL N01E.5'~VA TlONS: 

7/24/87 

7/24/87 

N/A 

7/24/87 

7/24/87 

7124187 

7/24/87 

OIISERWlf 9QVA1lIR!'AM1F ~<J4 J.~/l"J ... =<?/24/87 

PAGE -1- OF ....ll. 
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ERe / EDGE 
Environmental 

.) and EnerlY WELL ·No._ 981 

Services Co. 

e 
Q~"QNTAMlN~ llQN Cl:f.E:C./{/.{s:.T 

QRILLING EQUIPMENT 

ISOPROP'It O£JONIZED 
EQUIPMENT SCHAPC STFAM . STEAM Al..COHOt WATEH 

CLEAN RINSE RINSE RINSE 

R!(; x x x N/.<4 N/.<4 

AUGERS x X x x X 

BITS X X X X X 

RODS X X X X X 

SAltlPt.£RS x x x x X 

PIPES X X X X X e 
WORK TrJOI.S X X X X X. 

MJCER PINS X X X X X 

, 

\' ) 
-_~~~~onA 7/24/87 

1 e 
PAGe ~ OF'...l.9... 
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ERe / EDGE 
Environmental 

WE'LL No. 981 
and EnerlY 

~ Services Co . 

ORNL AlONITORING WELL LOG PACE -L. ()'"'---L I 

LOCA"CJN: WAG 5 DATE: START: ZL241.8Z 
DRILLER: A. L. Clark III FINISH: 7/24/87 

Richard Pickel L()(;G£l) BY: John W. Anderson 
HELPER: 

Gus Pech 
HE'AL TH PHYSICIST: NlA 

DRILL: 

T'tPE DRIWNe: Split sEoons and auser LUBRICANT T'tP£: Silicone 

No. SAMPlES TAKE'N: Two T'rPE': Soil 

CONTAINMENT T'tPE: Auger pan and plastic 

THICKNESS ()'"' SOIL (REFlISAL DEPTH): 6.8 1 
DRILLINC FLUID SAMPI.£S: . 

DEPTH DRII.J.£D IN ROCK: 13.2 1 

rtF'£': N/A DATE: 

TOTAL DEPTH ()'"' IlElJ.: 20.0' 

~l:5 SAMPlE PERCDlT 
(NUMBE'RJ RECOV£/l't' SOIL/I1£DROQ( D£SCRIP"ON 

FROItI TO INTERVAl. (SPUT SPOONS) -. 

0.0 0.7 0981502 Topsoil, medium brown with organic material. 

0.5 1 -0.7 1 ':,i 

e 0.7 4.0 Clay, silty, light brown, minor shale fragments. 

dry. 
1";, 

4.0 6.0 Clay, silty, light brown, abundant shale 
fragments. 

6.0 6.8 0981501 Clay, silty, light brown, abundant shale 

6.4 1 -6.7' fragments, moist. 

6.8 Split spoon refusal. 

6.8 ~O.O Shale, dark brown, highly weathered. 

~O.O Total Depth 

e 
PACE ~ ()'"' lL 



ERe / EDGE *0 Environmental 
and EnerlY 

~ Services Co. 

WELL No. 981 

WELL INSTALLA TlON /COMPLETlON FORM • 
L0CA1TON WAG 5 
ORNL GRID COORDINATES 
N 18225.4958 O.R.N.!. MONITORING WELL PROGRAM 

LOGGED PROOFED 
BY: John W. Anderson BY: Michael L. Ebers 

DRILUNG COWP~ A. L. Clark Drilling Service 

DRILLER:. A. L. Clark, Jr. ~. A. L. Clark III 

EQUIPMENT • 6.25 INCH AU(;£R 20.0 LF. 

C INCH AUGER LF. 

MltTERIALS USED 

EST. USED • 
lCL lCL 

l.O....D FEET OF' 2 • 0 IN. s.s. SCREEN 
11 .8 FEET OF' 2.0 IN. s.s. CASJN(; 

2.5 3.5 S4CKS OF SAND 

lia..O ...l5... 0 POUNDS OF lIENioNlTE' P£1.LETS 
1 .0.l.:.Q S4at'S OF CEMENT 

JJl.A POUNDS OF POWDEReD 8£NTON1TE' 
6.0 GAI..l.ONS OF 1If47ER (C£M£N11NG) 

REASON FOIl lJ/'FF'ER£NC£S 8£7WEEN ESTIMATED 
a.Q.UME3' AND tJSEl) IlalAlE.S' 

Spillage 

IfU ""'" 11!11111 • 1.«ItINfJ.s1IIl c:DIIIIt 
C /lUJIH IIItIIJII'ID IfU crna 
C 01Hl1t • 

• r 1ftAII1 11!11111 U. /If) C 

MONITORIN(; WE1./. PUMP B4SE SET AT 17.1 FEET. 

C£N11W.IZERS AT 9. 0 FEET. . 
19.0 FEET. 

____ FEET. 

NOTE: 
NfIILC t:U'JIIIIlI fJIIT 

£28978.9727 
£LEV. GROUND 761. 53 
£LEV. TOP STAINLESS 
S7EE1. CASING. 763 • 59 
ORIWNG OATES: 
STARTED: 7 ~24>87 
RNISH£D· 7 25 87 

U J I U "Qf IJI.IIlII7ER 

S7EEl. PRD1CC7ItE CotSM: 

3 • 36 n: ABOtE fJfIItJUND 

. .", 2. 0 n:_ow 
~~~ ... a 

tfIIII(JIJr.SI"M..Q.JL 7D 
rA4 ..2.:.L m:r 

/1 ... --
6 1/4 NfH IJIMI£7EIt 

M1IfIM1I.E 

2 NfH I1IAIIIE7E1f STA/ItII.ES$ 

S7EEl. C4.5INI': 2. 06 n: Aa7tE 

14q ~ ...... MI".", 9 • 7 n: 
__ II1frJUIrID .$IWMI" 

• t:DI1IIALt1Bt (mi.) 

.xtrJIII7C "I'IIEf .SI"M 

I. 6 •. 0.", 8.0 mT 

... $NtIII /'Aa( '. JiJL .",20.0 mT 

2 Mt:H IIIME1Bf 

'.-'J:::::,",-: •• $1'MIlDJ$ nm...Q.JU.9 . 
SI.OT1ED SJt:IIIIIDI 

1..:1- .",..!.2.:..Z.nrr 
2 ALL D£P7HS ARE M£ASURD) 

FROM GROIJNf) Sl.lRFACE 
UNI.£SS 07HERWlS£ NOTED: IV 20.04£T:t--... ;0j 

1ID17fIII tJF ~ • . • • 

'.~' .: J SJDl .T JIIIW'.;t::Mt 
..!2..:l..", 20.0 mT 

20.0 ,.., TYPE A WELL NOT TO SCAJ.E 

PM1£ -1il. . OF ~. 

e 

e 

e 



• 

e 

e 

.., 
~ 

ERe / EDGE 
Environmental 
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HfZL MA TERIALS MONlTQ~~~71RCA 770N 

HELL No.-2!t! 

DATE: 7/25/87 

ITEM/AIA TENIAL DAlE USED BA TCH NUMBER 

SAND 7/25/87 02 

--
BENTONITE 

7/25/87 02 

STAINLESS STEEL SCREEN (PREPAat'AfiJED II )'£3") 
ONO 7/25/87 05 

STAINLESS STEEL CASING (PREPAa<AGED ~ =) 7/25/87 05 
STAINLESS STEEL C£NTRAUERS (PREPAa<AfiJED ~ ~) 7/25/87 05 
STAINLESS STEEL CAPS (PREPAat'AGED ~ )'£3") 

OND 7/25/87 04 
MONITORING tIEL/. PUMP (PREPAa<AGED ~ ~) 12/29/89 03 

GROUT 
7/26/87 09 

tIEL/. COIoP'S 
. 

StJRFA~· CASING 7/87 01 

COMMENTS: 

OIISERVER SlQVA 7lIRE,/2)A 

PAGE ..lL or .JJL 
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POST-WELL COMPLETION 
CHECKLIST 

POST- Jff'LL COMPLEnON TASKS 

1. MUD SCRAPED FROM AUGER$. SAMPLER$. AND AI.l. 7/25/87 
OTHER EQUIPMENT. 

2. AI.l. MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 7/25/87 
CI.ImNGS DISPOSED OF' IN ACCORDANCE tilTH THE 
SPEClFlCA 'RON- PRO..,D£D • 

..1 HELL Dn£l.fPED IN ACCORDANCE tilTH 'THE SP£CIF1CA'RON- . 12/28/89 
PROVlD£f) AND DETAILS OF' THE DCIIELOPMENT AC'R"''''' 
RECORD£D. 

-I. DRlWNG SITE PROPERLY Cl.EANED UP AFTER 7/25/87 
COMPI.E11ON OF' lIEU INSTAI.l.A'RON. 

~LL No.--2.§.! 

• R£ZEASE SPECIFIC TECHNICAl. DlREC'HONS FOR RE'QJLA TORY COMPLIANCE MONITrJRIN(; HELLS 
PHASE t OAK RIDGe NA'RONAI. LABORATORY. OAK RIDGE'. w.a K-4147, APRIL '987. 

OBSERVER SlQYA1lIR£.A1A1lii\.01..,~':4...=>. 7/25/87 

\.:::> • ~~1DcJ. rd..Q 12/28/89 
D. Charles Lytl~ 

PAGe 11.. OF' 1!.. 
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ERe / EDGE 
Environmental 

HaL No. 981 
and EnerlY 

~ Services CO. LOCA 110N: HAG ~ • J/ONl1J2RlNG WElL 
DEVELOPJfENT FORK 

DEVELOPMENT DETAILS 

METHOD OF 
QEVELOPMENT;. Surging and PumEing 

DEl£l.0I4I£N7 «CAN Q~~ . 12-19-89 11M£: 

DEl£l.OPJIEN7 
£NDIN(; lI.A lE- 12-28-89 

DEl£l.OPM£N7 
OBSERre1 8~ D. Charles LItle 

alE lIEU IQ.IJME: 21!t GAl.l.ONS 

107A1. GAU..ONS PtJIIP£D: 346 107M IIIU.. 1Q.lM'3' PIJIIP£D: 36 • 8 

1N11W.. pH: lQI~ FINAl. pH: Z.l 
1N171A1. CONOIJC71lfTY {uS}: 507 FINAl.. CDNDIJC7MTY {u$}: ZZ2 
lJ£SCIIII'71ON OF NTIAI. 'NRlIIDITY: MuddI 

DESCRIPTION .OF FINAl.. 7UfII/DITY: Cloudy 

e FINAL MFA.SUIII!Z1 nJRBIJITY: 65 NTU's 

. . 

III!U AJIIIIROre1 Bt!' R. C. Williams MMES 

ODOlf 
~ _'fER:- NOD~ 
M1EIt • (iJf()UI/f) SUfFAt:£ C 7AN1( '1IfItIa( 
IJISCHNI(;£D C S1DIIII .5f1EIPS C S7t:lJlrA«' TANKS 
TO: C IJIIlUIIS C07HDt 

NTW.. PIfE-DCtB.(JIIIfI!IJI7 
M1EIt DE1'7H: 3 2 feet_from ground surface 

DEVELOPMENT GV1SERVA 110NS 

e 
tassna SWiN4~1E 1:>. Chz:,p \ PQ·,;s 1, F 

1 . 12. ~hfl1:l~§ Ll:tle 12lZ8l82 

I 
PME lL OF ..l1.. 



ERe / EDGE lIEU NO. . 981 

~. EnviroDJDental lOCA 1/ON: WAG 5 
and heru 

DATE: 12-19-89 ~ . Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS e 
CI/tE lIEU HXI.IIE- 9.4 GALJ..ONS 

fJAl.LOIIS 1J£SCIfIP7IDN ~ 
pH 

ctJNDtIC- "'TAL lIEU. 
DATE' 71ME OF 'II.JIf..:IIT'f 'Z:J fJAl.LOIIS KltlAlllES COMMENTS IIIfJItI/IIlD "..",." (N7VS) I"UII/PE1) IIIfJItI/IIlD 

12-19-89 10:30 Muddy -- 0.6 507 

12-19-89 11:00 40 -- 9.6 555 

12-20-89 9:30 38 Cloudy -- 9.9 

12-20-89 10:45 5 Muddy -- 7.1 83 

12-21-89 8:30 46 Clear 10.0 7.0 540 129 

12-21-89 11:00 44 Muddy -- 6.9 690 173 

12-21-89 3:00 26 Cloudy -- 5.9 730 199 

12-27-89 9:00 10 Cloudy - 7.3 698 209 

12-27-89 10:00 30 Cloudy -- 7.1 654 239 

12-27-89 11:00 16 Cloudy -- 8.3 255 27 

12-27-89 3:00 36 Cloudy -- 7.1 785 291 31.0 e 
12-28-89 2:30 55 Cloudy 65 7.1 729 346 36.8 

/I£SlJI.1S AT END Cloudy 65 7.1 729 346 36.8 OF tlCVELtJllMENT 

ICOMIIINTS 

QllltSl9PISP ..... ---.1E ~.~~~~~\l:tQ 12128189 
-C'!hl'l1"'1 AR T.v.-II A 

e 
Oltlf'lf:" 14 "l:'" .19 
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WE'LL No.~ 

HYDRAULIC CONDUCTIVITY CALCIJLA 770NS 
F'F:C)[~Jf:::{:·;:vi :~:;L..: ... iC3T ~)F:~:'~'~~~:;' I C!!-'.; .:~i- $> 1 ~l i',.;c..~:!./ H ": ':;IF~ ... ·; 

THIS PROGRAM CALCULATES MEAN I Sf:) I "/ I"r I EE~ F'F~~Or~! 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, ?':,f"··,r[:! !:::I{if'" 1. '~(~; .. 7 
(ARTICLE IN VDL.3, NO.1 OF WRR ENTITLED 
"HESPDhiSF ClF {'i F H'H TE D U\METE:r..: t'JELL. TC Ahl I NST{l!\!T(;NEDUS 
CI·/f=iF:GF: OF 1IJ(-1 rEF: 1\ J 

(2) METHOD OF BOUWER AND R!CE, 1976 (ARTICLE IN 

;"JELi_ 1\10. ~ cJ81 

VOL. 12, NO.3 OF WRR ENTITLED 
"f.:i Si. .. UG TEST F[IF( DETEr~r'111\.1 I !\:[:; ~r·""'DFoJ;,UL .. I c cm·!DUCT I \1 I T\/ 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
F'ENETR?'iT I NG (,;,JELLS") 

DATE OF TEST: 2/7/90 

PROJECT NO.: E221-00? C~L.. I Et\~l": J
y1tvIEE; 

SITE LOCATION: WAG 5 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 16.55 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 ("1" IF FALLING,1I0 1l IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 23 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1.8497 
1.8520 

I 
- ~ B ., "AGE~OF~ 

I •. ~ 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

H£LL No. 981 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

'r II"IE: 
( C::C',-' 
" ..... .'1-..1. .. ,. 

1 () 11 ()C: 

2C)jl (>() 

:;; () n f:) i) 

40.00 
50.00 
60.00 
75.00 
S~f). ()() 

1. ()5" c)(! 
1 """,-, (j'-) 
,l. ... ::. ",,' 11/ .... ~ 

15(). (J(j 

180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540~00 
600.00 
720.00 
840.00 
960.00 

1080.00 

DEPTH TC WATER 
(FEET) 

~:.. 11 
2" ~73C 
::':: " 7: t) () 
~~ It &.. .. 4 () 
~:? n ~~: ,4, () 
2 11/ l:·:;~C 

:? ,. :~; l () 
2.180 
2.100 
2.040 
1.890 
1 u 770 
1.600 
1.550 
1.400 
1.360 
1.310 
1.200 
1 « 120 
1.060 
1 • Ot~O 
1.040 
1.020 

1···1 E: PI [) 
(FEET) 

:~':" 1 1 () 
1. .. ';>::;;(i 
1 f1 ~.i"f:JCi 

1, " tJ4·() 
1. .. 5~l() 
1 " ·4:'2(: 
l.::;l() 

1.180 
1.100 
1.040 
.890 
" 77(> 
.600 
.550 
.400 
'" 3c)() 

.310 

.200 

.120 

.060 

.060 

.040 

.020 

****************~*****~~******************************************* 

METHOD OF, BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 4.37E-06 FT/SEC 1.33E-04 CM/SEC 

TRANSMISSIVITY = 4.37E-05 FT**2/SEC 

PAGE -1§. OF ..ll. 

e 

e 

e 



• 

~ 
w 
W 
&&. 

~ 
..... 
w 
> w ..... 

e 0: 
w 
~ ..: 
~ 
~ 
w 
CJ z 
..: 
::r: 
(,) 

e 

. ERe / EDGE· 
. .., Environmental 
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H£U No. 981 

H)1')8AUUC CONOUCnl1[y CALCULA nONS 

o 2 , 4 7 8 9 II 

TIME IN MINUTES 
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1 ..... \0 

SAMPLE 
NUMBER: 

• 

CHAIN OF CUSTODY RECORD 
fTt MCI/CONSULTING ENGINEERS, INC. FOR ..u. NASHVILLE KNOXVILLE HUNTSYIL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 69g I so I 

(615)966·9788 . . OAK RIDGE NATIONAL LABORATORY - - -

WELL NO.: .r'lCl I LOCATION: TYPE:';: 

(\V'1 ~/- I r I I 1---_0--.....' _' __ -----I 
SAMPlE~ , tJJ. .1..9< '"1 - LP' '-,p DATE"-.I I TIME: ./ 

"" _ (SIGNATURE) .. )1) q (V l 10', d ~ 
~ RELlN~~HED BY: DATE.' RECIEVED BY : O"'TE .' I 
\ (\C SIGNATURE) TIME : WITH: . ( SIGNATURE) H TIME: WITH: 

\ : 

v 

REMARKS: ____________________________________ _ 

~----__ ----------~;I----------------------------.-. ---------------J 
" .. ; • 



e e • " ." , " , ' CHAIN OF CUSTODY RECORD ~~~~~~: 
fT,MCIlCONSUlTING ENGINEERS, INC. FOR ' .u. 'NASHVILLE KNOXVILLE HUNTSYILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS (fiE I so :2 

, (615)966-9788 · . OAK RIDGE NATIONAL LABORATORY --' - .... _.;;;;....v.. __ 

WEL.L. NO.: ,'~ 0 I L.OCATlON: TYPE So 
, ~ f () ;..... I 

SAMPLER ~V f..J- O. s~()· 7 I-D-AT-E-.f..j: -~--T-IM-E-: ---
7 -/-- fSltJNATURE} J7 ;;)<-h r; / / D', d-O 

:\ REL.lN'otJJHED BY: DATE' TIM'//!!' ' W""'H' RECIEVED BY: O'ATE ' "'1M'//!!' • WITH' 
\, /'"\ (§lG!:IATURE) ... • fI i • ' (SIGNATURE) "." ... . 

' 1711 ~~.(J I ' ~ ~ ,~.. --' ~ -- , lt/~~ S-,'1:) W\c....:z:, ( J~\J~.si... II/ZS/S7 ~:!.O ~G.::t: 
I ~ ~AL ~c;l l--L' Mc:."1"'"" 1/l1~~ \ {(,~>1t1: "2--;'(0 Of-NL 

......... , .... ,A ""I: 'T _. .' .c.:t~' 'Z:t:\~f¥.\ i0oi... I
P 

I\W -Ii 

, -: 
c,Q 
'(1) 

• 
) ,I~I 

p ...., 

:I~ . . 

\ "". 

REMARKS: _______________________________________ ~ ____________________ __ 

• . .. 
.. 
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Environmental 
and EnerlY 
Services Co. 

~.O General Information 

1.1 Well Location 

MON/TDRfN(; IfEU PROGRAM 
IfEU DATA NARRA 111£ 

lIEU No. 982 

Monitoring well number 982 is located in WAG 5. 
It is alonq the western perimeter of WAG 5. The 
location is shown on ORNL drawing number C3E 20004 
A080. Survey coordinates for this well are 
N 18513.5507, E 29195.3421 (X-10 grid) or latitude 
35° 54 1 56.49" and lonqitude 84° 18 1 55.98". 
Coordinate data were provided by Martin Marietta 
Enerqy 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 lonqitude were 
calculated by Adams Craft Herz Walker Engineering, 
Inc., usinq 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 981 was drilled by A.L. Clark Drilling 
Services, Inc. A Schramm Rotadrill rig was used 
to drill this boring for monitor well installation 
under the operation of Richard Pickel. Drilling 

PAGE -L OF .ll-
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MONITDRING lIEU PROGRAM 
lIEU DA TA N~IWi'A mE 

lIEU No. 82 

commenced on 7/31/87 and was finished on 8/11/87. 
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:-

7/31/87: The rig was moved.to the well site and 
set up. Split spoon samples were taken 
from 0.0' to 2.0'. Drilling with six
inch augers began. 

8/10/87: The boring was drilled to 16.7'. 
8/11/87: The boring was bailed and 2" stainless 

steel screen, casing, sand and bentonite 
were installed. 

This well was logged by Engineering, Design and 
Geosciences Group, Inc. (EDGe) hydrogeologist Bryn 
D. Howze. 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. 

~.o Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PAGE L OF ...!..2-
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MONITr:JRIN(; lIEU PROGRAM 
IIEl.L DATA NAMA me 

fIEU. N4.---:;9~18~2 

centralizers, and stainless steel silt trap 
underwent the cleaning and 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 

WAG 5 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in the Oak 
Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
Structurally, WAG 5 is located on the upper sheet 
of the Copper creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56- northeast and dips of about 30· to the 
southeast. 

PAGE ...L OF .1.2.. 
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2.3 Sample Collection 

MON/TDRINC IfflJ.. PROGRAM 
IfflJ.. DA TA NARRA 11V£" 

fIEZJ. No..Jlil2. 

Two samples were collected durinq drillinq, placed 
I 

in I-CHEM specialty cleaned qlass containers, 
sealed and submitted to Sample Receivinq, 
Analytical Chemistry Division, Bldq. 45005, ORNL. 
Chain of custody forms for these samples are 
included with this data packaqe. Soil sample 
0982501 was collected in the split spoon interval 
from 1.8 feet to 2.0 feet on 7/31/87, and rock 
sample 0982R01 was collected in the auqered 
interval at 11.7 feet on 7/31/87. Analytical 
results for these samples described above can be 

obtained from the Remedial Action Proqram data 
base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 16.2 
to 16.4 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
6.2 to 16.2 feet. A two-inch diameter stainless 
steel casinq was installed above the screen from 
6.2 feet to 1.99 feet above qround surface. A 
sandpack was then poured into the annular space 
from 5.0 to 16.4 feet, with a 2.0-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 3.0 to 5.0 feet. The annular 

PA(;£, ...L OF ...ll. 
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MONITr.JRINC IffU PROGRAM 
lIEU DATA NARlfA me 

lIEU NQ.~ 

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 982 was developed to remove drill 
cuttings, silt, and other fines. The monitoring 
well was developed using a Geoquard 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 118 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 2/1/90 at a depth of 14.1 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. 

PAfiJE -L OF' .lL 
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2.5 Hydraulic Conductivity Testing 

MONITORINt: ItE1.J.. PROt:RAM 
IIELL DA TA NARJIIi'A liVE 

ItE1.J.. No.u.-....;:9;.::,=. 82_ 

Well number 982 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 monitorinq well and 
measurinq the recovery of the water level over 
time. The changinq water levels were measured 
usinq a Druck 15 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 4.48 X 10.5 em/second (shown 
as permeability on the hydraulic conductivity 
calculations printout attached) was calculated 
usinq the Bouwer and Rice method. A computer 
printout of the hydraulic conductivity 
calculations is included in this data packaqe. 
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HE'LL No. 982 and EnerlY 
~ Services Co . 

• eli~ -I2RIl.l.lN~ ~HE:~KI.LST EQI1 
MONITQIiING HELLS 

COMPLIANCE 
PRE -DRILLING TASKS 1MlI INlllALS 

1. £'XCA VA TlON PERMIT 08TAlNED. 7/31/87 ~ 

2- AU.. EQtlIPIIENT HAS BEEN CJ.£ANED BEFORe DRlWNG. 7/31/87 6Ne 

.Jtt. SCREEN AND CASINGS HA 1£ BEEN WASHED. STE'AMED. 
NA NA 

RINSED tilTH DE-IONIZED OR DlST1LJ.£D WA TER. RINSED 
tilTH ISOPROP'fI. ALCOHOL. WRAPPED MlTH PROTECTIVE' 
COl£R/NG AND STORED OFF THE GROUND. • 

..Jb. P/I£-PACKA(;£{) SCREENS. CAS1N(;S AND CENTRALIZERS 7L31L87 AU 
IfERE USED. 

4. ....:wK AREA FOR SAMPLE EXMIINA TlON COVERED IIITH 7/31/87 /JJJL. 
CJ.£AN POL YETH'f'I..£N£. 

5- CJ.£AN KN/~ Q.O~ SAMPI.E JARS AND I.AlJD..S 7/31187 --.JjJI!J---
ON-HAND. 

e 6- POL YETH'ILENC CO"f'R IN Pl.ACE Or.E7f HOI.£. 7/31/87 AYe 

ADDITIONAL NOTES/OIISERVA 71ONS: 

e 
_~u_~~J~ 

. c aei. rs 
- 7/31/87 

PAQE' ..L. OF ..!L 
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e 
12~r;,ON r~MINA TlQ/V '1:f.c:c.Kl.lS"r 

I2RILI.ING EOUIPMENT 

/SOPROP'I1. OOONIZED 
STFAM STEAM Al..COHOL WATER EQUIPMENT SCRAPe 
CLEAN RINSE RINSE RINSE 

RIG x X x NA NA 

AUGERS X X X X X 

BITS 
X X X X X 

HODS .X X x x x 

S4MPtERS x x x x X 

PIPES X X X X X e 
Ift1RI( ,TOOLS 

X X X X X 

AIJG£R PINS 
X X X X X 

__ ~~w 7/31/87 
~~- e 
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ERe / EDGE ! 

.~ Environmental 
~LL No_ 982 

~ and Eneru 
Services CO. 

• ORNL MONITORING WE:LL LOG PAGE..L CT-L I 

LOCATION: WAGS DATE: START: 7/31/87 

A.L. Clark III FINISH: 8711787 
DRlU.ER: 

Richard Pickel 
LOCf1£D BY: Br:In D. Howze 

HELPER.-
HEAL TH PHYSICIST: Sherrie Cox 

DRILL: Schramm Rotadri11 

T'IP£' DRIWNC: SE1it sEoons and augers LUBRICANT T'fP£:: Hel ~kgtii: . l DOD 

No. SAMPLES TAKEN: two ~- one soil and one rock 

CONTAINMENT TYPE: Auger pan and plastic 

THICKNESS OF SOIL (R£RJSAJ. DEPTH): 2.0' DRIUlNG FLUID SAMPI.I:S: 

DEPTH DRlI.J.£D IN ROCK: 14.7' rtPC: N/A DATE: 

10 TAL DEPTH OF lIEU .. : 
.16.7' 

~~ SAMPI.E PERCENT 
(NIJM8ER ~ ,aR£COVElfY V SOIL/IISJROCK DE:SCRlPTlON , ; 

FROM 10 INTERVAL] 'SPLIT $PO(/IIS 

0.0 1.7 100 Silt sli2ht1v c1aye--'Ls. oran--'te-Kown. mottled 

e yellow and black with roots rock f'l"B 

(shale sandstone) 

1.7 2.0 0982801 Silt. sli2htlv clayey. li2ht brown mottled 

tn.8-2.0' greenish-gray" black. yellow. with weathered 

shale. relict beddin2 

2.0 12.0 0982R01 Shale. weathered. Q1ive gray. mottled oramte 

@ 11.7' (Fe stains?)" b1ack-.S. with silt ____ sli2ht1y clayey 

medium brown. slightly moist at 10'. moist at 

11' 

12.0 16.7 imestone. lb:ht gray. fine grained. interbedded 

with shale 

16.7 ~otal DeJ)th 

e 
PAGE' ..L OF ll..... 



ERe / EDGE 
~, Environmental 

and Eneru 
~ Services Co. 

WCLL No. 982 

Hf"LL INSTALLA 770N/COMPL£77ON FORM , 
LOO4T1ONr.-..:.:W;,;;,;;AG;;;;.:5~~~ 
~frf.~7'ES 

O.R.N.L. MONITORING WELL PROGRAM 
LOGGED PROOFED 
BY: Bryn D. Howze BY: Michael L. Ebers 

DRIUJNGcaMPANY.· A.L. Clark Drilling Services 

DR/~' Richard Pickel HELPER: N/A -------
E'Q(JIPMENT • 6 1/4 INCH AUGER 16.7 LF. 

o INCH AUGER LF. 

M4TERW.S tJS£D 

EST. tJS£D 
K)L K)L 

l.Q.Jl FEET OF 2 IN. s.s. SCREEN . 

~ FEET OF 2 IN. s.s. CASING 

-1....O..J....Q S4CKS OF SAND 
40.0 40.0 POUNDS OF BENTONITF P£1.LETS 

Q.....!L..n.....s S4C11'S OF CEMENT 

NA POUNDS OF POWDER£D B£NfONITF 

3 • 0 GAI.l..ONS OF WATER (CEM£N71NG) 

RE'ASON FOIf DIFFER£NC£S II£TWEEN ESnM4TED 
IQ.IJM£S AND IJS£D IQ.IJM£S 

IIU 1»_ U!J'ItD 

aT .. 1JSEl1 

• UJtItINfI SJIIl QNIIP 
C IIUIIH IIfJU1IID E.I. QNIIP 
001llSt u. ".,0 

MONITlJIIIN(; WEU PtJIIP BASE SET AT 14. 1 . fEET. 

CENTRALIZERS AT 3. 0 
16.2 

fEET. -

fEET. 
____ FEET. 

NOTE: 

£ 29195.3421 
£J.£V.~ 
£J.£V. TOP STAINL£SS 
S~ ~ 776.80 
DRILLING OA TE'S: 
STAR1FD: 7 Plf87 
ANISHED.. 8 I I 8 ] 

$1EIl PR01Er:71I£ Q4.SIM; 

3 • 7 6 n: MItWC tflII«IUttII) 

~tiIft:I.M1 .5UIFAa' 

rJIftJtIT .SFM --2..:..Q.. m 
r.64 ....1.&.-ncr 

1. 6 1/4 Nr:H IIIMICIE/l 

IID/IJEIIIDt.£ 

2 Nr:H IIIMICIE/l STAlItUSS 

$1EIl Q4.SIM; 1 99 n: ABIOI£ 

Q/IOIIND .5UIFAa' m 6. 2 n: 
IJ£LOW Q/IOIIND .5UIFAa' 

--- a:N1IIAUl!Df ('m'.) 

M1I1rJI#IC IIf1ILT .SFM 

I. 2JL 7D 5.0 FEET 

.:.. .sr.'~ 16.4 nET 

2 MW IJIIIIIE1BI 

':'F-::::h' 'J STAIItIDS nm Q...Q.lll 

a017llll St:IfEBI 

hl- 7D 16.2 FEET 

ALl D£PTHS ARC M£ASIJR£l) 
FROM GROIJNI) StlRFACE 
UNLESS 07H£RWlS£ NOTED: 

.u__ rIll 2 __ 50 
7D ] 6 4 FEET: :};.:: SID1 aT "AW' 

IIOTIr1It1 , IJtJII/ENIDI.E ' •• :. ' •• :. ',' •• " '. !i:l.- 7D 16. 4 FEET 

~ TYPE A WELL NOT 1D SCALE 

_ 10 ~ 19 
~-.."..-. 

e 

e 
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~ 
ERe / EDGE 

HFLL No. 982 Environmental 
and Enercy DATE: 8/11/87 

~ Services Co . 

• 
M.QNlTQlilN~ ttf'I.L MA lE.8/~I.S 

CERTlRCA TlON 

I7EAI/AIA 7ERIAL Ild l£. US£1l ~d 7r:H tfll4l«B 

SAND 
8/11/87 02 

--
BENTONITE' 8jJli87 02 

STAINLESS STEEL SCREEN (PREPACKAGED ~ J£5') 
OND 8/11/87 05 

. STAINLESS STEEL CASING (PREPACKAGED g :) 8/11/87 04 

STAINLESS STEEL CENTRAliZERS (PREPACKAGED g =r) 8/11/87 05 
STAINLESS STEEL CAPS (PREPACKAGED ~ J£5'J OND 8/11/87 04 

MONITOR/NC lIEU. PUMP (PREPACKAGED ~ =r) 2/1/90 03 

e GlRotJT 
8/12/87 09 

.1:: 

lIEU COVERS 

SVRFACl:.- CASING 8/87 01 

COAIAIENTS: 

. -

e 
OIIS£RVER SlQYA~ATE' ~ ~ 8/12/87 

. Bryn D."1iOwZ;--

PAGE ...ll OF' lL 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-HeLL COUPLETION 
CHECKLIST 

POST- WELL COMPLEnON TASKS 

1. MilO SCRAPED FROM AllGERS, SMlPL£RS, AND AJ.J. 

2. 

OTHER EQlJIPMENT. 

AJ.J. MilD FROM RIC AND Et:JlIIPMENT SCRAPINCS AND 
CUmNCS DISPOSED OF IN ACCORDANCE .,TH THE 
SPECIFICA "ON- PROIIIOED. 

..1 lIEU D£l£LOPED IN ACCORDANCE .,TH THE SPCQFlCA "ON
PROIIIDED AND OCTAIlS OF' THE D£VEl.OPM£NT AC"IIITY 
RECORDED. 

I+E'LL No. 982 

COMPLIANCE· 
J2A1E INI71ALS 

8/11/87 B/.I 

8/11/87 IlJ.l ..... 

1/31/90 "DeL 

4. ORIWNC SITE' PROPERL Y ctEANED lIP AF7ER 
COMPLE"ON OF lIEU INSTALLA"ON. 

8/11/87 RJ.I 

• REl.£ASE' SPCClFIC TE'CHNICAL DIREC"ONS FOR R£(J(JLA TORY COMPUANCC MON/TOItfN(; IlEUS 
PHASE'1. OAK RlOt;£ NA'RONAL L.ABORATORY, OAK RJO(;£, w.a K-4147, APRIL 1967. 

OBSERISt _~1C ~ ~ 8/11/87 
Bryn owze 

t> .c..hrohA@'F 9 D. Charles Lytl 1/31/90 

PAGe ...l2. OF' ..lL 
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~. 
ERe / EDGE 
Environmental 

WE'll No. 982 and her", 
LOCA 11ON.YlAG5 ~ Services Co. • J/ONlIQRlNG 1rE.l.l 

DEVELOPJlENTFOBlI 

O£v{LOPAI£NT O£TAILS 

M£7HOD OF 
DEJlELOPM.QI.:c. Surging and eumeing 

Dfl'ELOPMENT 
I1E.t:ANQdlEi 12-29-89 1M: 

Dfl'ELOPMENT 
&!i.DING QA l,f;,' 01-31-90 

Dfl'ELOPMENT 
~1El) BY: D. Charles LItle 

ONE lIEU MXIIM£: 6.8 GALl..ONS 

TOTAl. GAI.l.DNS PtJMII£I): 1 1 8 1t)TM IIIIItU HXIM:S' I'UMP£D: 1 7 .4 

1N11IAL pH: 2.5 FINAl. pH: 7 • 3 
INITIAl. CONDUCl1fATY (uS): 719 FINAl:. ct:JNDUCTlWTY {uS}: 625 

DESCRIPTION t:.IF N71AL 1URBIDI7Y: mudd! i> 

e DESCRIPTION t:.IF FINAl. 1tJIfBD7Y: clear 

FINAL ~ 1lIRIIIDI7Y: 2.0 

'~, 

II!U API'ROIED BY.' R.C. Williams MMES 

0DtJIIt 
IZ .TER: None 
.. 1Dt it QIftJtJND SUlf/FM£ C . TAN/( 71fUCI( 

IJISc:HAIf(iJ£l C S7fJIfII .srJEr.S C S7tlUiE TANKS 
7tt' C DIfU!IIS C 01HDt 

N1IM. l'IIE-IJtEltELt:JIItIIDIT 
... 1Dt 1JD11H: 2.4 feet from ground surface 

DEVElOPMENT ~~VA 7lONS 

e 
""'_SIN4~"'l;> ~9PDsS!~t9 1-31-2D 

l D. Charles Lyt e 

! 
PAGE .Jl t:.IF ....!1. 



ERe / EDGE lIEU NO. 982 

.. , Environmental L0c:.411ON: WAGS 
. and Ene,ru 

~ Services Co. DATE: 12-29-89 

.MONITORING WEU DEVELOPNENT PROGRESS 
e 

ON£' lIEU H::l1JME- 6.8 GAJ..LONS 

DATE' 77ME f1AU.ONS /1£SCIIIIP11ON II£AStJREI) 
pH CCWDI.IC-: 1OrM. lIEU 

PtJMIIiI£D 
OF' TUf/IIfJITY "WTY IW.J.ONS ta.lAIoEf COMMENTS TURtIIDITY (NW'S) (tIS) PtJMIIiI£D PtJMIIiI£D 

12-29-89 1300 18 Muddy 7.5 719 

12-29-89 1400 20 Cloudy 7.2 733 38 

01-02-90 1000 8 Muddy 7.1 617 46 6.8 

01-03-9C 1300 28 Clear 7.0 7.6 657 74 10.9 

01-31-9C 1100 44 Clear 2.0 7.3 625 118 17.4 

e 

R£StIl.1S AT END 
t:F DnEOPIIENT Clear 2.0 7.3 625 118 17.4 

COIM£N1S Reason for time lapse: pump broke and was sent back. Water cl.earedon 

1-30-90 (7.0 NTU's»)and was;·. passed on 1-31-90 with 2.0 'NTU's. Moved off·of well. 

, 

I 
I 

OBSERVER srIWA~7Cbl ~ 8L~~8 Q 
1-31-90 

b. C-ar-es v e 
--

e 
t:J,,~ 14"'1:" 19 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

WELL No. 982 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUG1 VERSI~N 4.:, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSYVITIES FROM 
SLU3-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"nFm::'ClNSE OF' i:':1 FIN I TE D I (~~r1ETER t'JEL.L Tel f.:lri I 
CH?7.)RGE OF (l,J(':1 TE~F: I! } 

(2) METHOD OF BoUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"PI DUJG TEST Fm;.: D::::'n:::F:.1'1 I r\l J I\!U I C CONDUCT I :,i I TV 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALL.Y 
F'El\lETHAT 11\16 t~EL.LS II ) 

;.JELL NO.: 982 DATE OF TEST: 2/8/90 

~ROJECT NO.: E221-002 CL.I ENT : t1MES 

SITE LOCATION: WAG 5 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

II\INER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 13.25 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 (111" IF FAL.LING, "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

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

SUCCESSIVE COMPUTED 
VALUES FOR 

(FEET) 

2.1602 
. ________ 2.1906 

e~, __________________________________ ~ 
PAGE ..l.2.. OF ..ll. 
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ERe / EDGE 
Environmental 
and Energy' 
Services Co. 

WELL No.~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

'r 1 "IE: 
(::iEC' 

1. C; • (iO 
20.00 
~~;()" ()(} 

40.00 
50.00 
60.00 
75. (i() 

90.00 
105.00 
120.00 
150.00 
180. 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
840. 
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 .. lc.:.,() 
3.910 
:::;.» 760 
::: .. 62() 
:::: .. 48() 
::;.37() 
3. :.~~?() 
3. ()60 
2a Cj}5t) 

2.840 
2.680 
2.52(> 
2. 32() 
2.150 
2.020 
1. (.,00 
1.8tc) 
1.730 
1. . 6t.)(l 
1.540 
1.470 
1. 410 
1.360 
1.320 
1.270 
1.240 
1..200 
1.180 
L 170 
1. 130 
1. j.30 
1.110 

HF(.::ID 
<FEET) 

3 .. 18f) 

:2" ::;:'3:'~, 

2.7ElU 
2. (~4(i 

2 .. ~i()() 
2.390 
2.240 
2.080 
1.970 
1.860 
1.700 
1.540 
1.340 
1.170 
1.040 

• 92() 
.830 
.750 
.680 
.560 
.490 
.430 
.380 
.340 
.290 
.260 
.220 
.200 
.190 
.150 
.150 
.130 

:************************************************************ 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.47E-06 FT/SEC = 4.48E-05 CM/SEC 

TRANSMISSIVITY = 1.47E-05 FT**2/SEC 

PACE .1i OF J.!.. 

e 

e 

e 



• 

~ w 
W 
&&. 

~ 
...I 
W 
> 
W 
...I 

e I a: w 
~ 
< 
~ 
~ 
W 
·CJ _ 
Z 
< 
~ 
() 

e 

0.2 

o 

ERC / EDGE 
... Environmental 

and Eneru 
~ Services Co . 

HElL No. 982 

HYDRAUliC CONDUCnVlTr CALCULA nONS 

2 3 .. 
TIME IN MINUTES 

PAG£ .J2. OF" ~ 



48 MCIIC'O~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 
(615)966-9788 " . , OAK RIDGE NATIONAL LABORATORY 

0982.:50/ 

WELL NO.: LOCATION: ' ~t.VSl\ 5 TYPE: --s . 
_ r\ 0982 OIl:.-

~ ..... ft' J:'b~b t ~-:s DATE: TIME: _ ... 'r' 
i' ... ~-- 7/:a'1 '8'7 )0: /0 A M '" '_..J I :J 

RElINQUISHED at: DATE': TIME: WITH: 
RECIEVED BY: 

DATE' : TIME: WITH: 11"\, ( SIGNATURE) ( SIGNATURE J 

\ r~ .\ \~. '/l'r/1.7 ,..;2.-, MCJ: ~L '(l'~('i1 "~'2--S; 
()p;J~ 

'\ V 

REMARKS: .- ~. . - -- . 

.. 

" DI . 
I'D 

..... 
co 
0 

I -ft 

..... 
ID . 



"'1:1 
DI 
co 
11) 

I~ 
o 
-It 

I~ 

• e • 
• MCIICO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 
o ~81. /?ol (615) 966-9788 · . . OAK RIDGE NATIONAL LABORATORY 

'. 

WELL NO.: LOCATION: ' TYPE: 

~g'J- ·SkI?"A .~ /?()ck Cu -lf in 15 
SAMPLER:~ ~ DATE: TIME: 

7)JI}87 .2.-:0, ?JIII u (J SI'NATURE 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE : TIME: WITH: ( SIGNATURE) ( SIGNATURE) 

~~ 19/1r/t7 v;)., }1cL 4p'<.~ . ~.(;"" 1/&5(81 2'.L-~ 062.- ~L. 

v C/ .V 

-

REMARKS: . . - .. - ---

.. 

. 

-
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ERe / EDGE 
~ Environmental 

and EnerlY 
~ Services Co. 

1.0 General Information 

1.1 Well Location 

MONITrJfIINC IfEZ.L PROGRAM 
IfEZ.L DATA N~"~ 

IfEZ.L No.,----:~_ 

Monitoring well number 983 is located in WAG 5. 
It is located along the western perimeter fence of 
WAG 5. The location is shown on ORNL drawing 
number C3E 20004 A080. Survey coordinates for 
this well are N 18803.881, E 29402.271 (X-I0 grid) 
or latitude 35° 55'00.02" and longitude 84° 18.' 
55.85". Coordinate data were provided by Martin 
Marietta Enerqy 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 983 was drilled by A.L. Clark Drilling 
Services, Inc. A Gus Pech auger rig was used to 
drill this boring for monitor well installation 
under the operation of A.L. Clark III with the 
assistance of Ray Clark. Drilling commenced on 
8/10/87 and was finished on 8/14/87. paragraph 

PAGE..L OF' J1... 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITrJRIN(; lIEU PROGRAM 
lIEU DA TA NARRATIVE 

lIEU No....JmJ 

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:* 

The Gus Pech auger rig was steam cleaned and 
mobilized to the staked location. The boring was 
split spooned from 0.0' to 8.0' and drilled to 25' 
total depth with 6 1/4" augers. The boring was 
bailed for 1 1/2 days, the recharge being slow, 
estimated at 4 gallons/hour. 

The boring was set with 2" stainless steel screen, 
casing, sandpack and bentonite. 

This well was logged by ERC Environmental and 
Energy Services Co. (ERC/EDGe) hydrogeologist. 
John W. Anderson. 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, 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 

PAGE -1. OF ..!L. 
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ERe I EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING IIEZ.J.. PROGRAM 
IIEZ.J.. DA TA NARJIPA TIl£' 

IfEZ.L No.. ____ 9=83_ 

stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning and 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 Geoloqy 

WAGS is located in Melton Valley, which is in the 
Valley and Ridge PhysioqraphicProvince of East 
Tennessee. WAG 5 is underlain by. shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in ~e Oak 
Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Roqersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
Structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrUst fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 

PAGE ..l.. OF' .!2-
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co . 

MONI'!f)ItJN(; IfEZ.L PROGRAM 
IfEU DA TA NARRA TTl£' 

lIEU No.~ 

contain many folds and faults resulting in varying 
strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56° northeast and dips of about 30· to the 
southeast. 

2.3 Sample Collection 

No soil samples were collected during drilling. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
stainless steel silt trap was installed from 24.7 
to 25.0 feet. Above the silt trap a two-inch 
diameter stainless steel screen was installed from 
9.7 to 24.7 feet. A two-inch diameter stainless 
steel casing was installed above the screen from 
9.7 feet to 2.24 feet above ground surface. A 
sandpack was then poured into the annular space 
from 8.0 to 25.0 feet, with a 2-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 6.0 to 8.0 feet. Tbe 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. 

PAGE ~ OF..!2..-
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ERe / EDGE 
Environmental 
and Enerey 
Services Co. 

2.4.2 Well Development 

MONITORING Iffl.L PROGRAM 
Iffl.L DA TA NNlRA 1111E" 

Iffl.L No.-2§3 

Well number 983 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 accordinq to specif.ied cleaning procedures 
(see Paragraph 2.1). The well was developed until 
a measured total of 284 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 
10 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 1/12/90 at a depth of 22.3 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. 

2.5 Hydraulic Conductivity Testing 

Well number 983 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity 
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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 psig pressure transducer and 
an ommidata Datapod II data recorder. The hydraulic 
conductivity value of 6.01 x 10.6 em/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. 

e 

e 
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PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

PR£ -DRILLING TASKS 

1. E'XCA VA 7ION PERMIT OBTAINED. 8/10/87 

2- ALL EQUIPMENT HAS BEEN aEANED BEFORE DRlWNG. 8/10/87 

3D. SCREEN AND CASlN(;S HA 1£ BEEN WASHED. STEAMED. N/A 
RINSED MTH DE-IONIZED OR DlS7ILLED WA TER. RINSED 
MTH ISOPROPn. ALCOHOt. IliRAPPED MTH PROTEC7I1£ 
COI£RINC AND STrJR£D t'JFF" THE GROI./ND. 

..J6. PRe-PACKAGED SCREENS. CASINCS AND CENTRAliZERS 8/10/87 
ItERC USED. 

4. WORK AREA FOR SAMPLE EXAMINA 110N COIlERED MTH 8/10/87 
CLEAN POI.)'£7H'YI.£NE'. 

5- CI.£AN KNI~ (.ilO~ $AMP/.£' JARS AND LABELS 8/10/87 
ON-HAND. 

6. POI. 'l£THYl.£NE COlIER IN PLACE OIJeP HotE. 8/10/87 

ADDI7IONAL N01F.S'/tI9.SSVVA 7IONS: 

~LL No.~ 

OIIS£1ttIER SKilNA1lIR£/fJATE ~jLJ{.,' ()U' 8/10/87 
j~ e c::::: 
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ERe / EDGE 
Environmental WELL No_983 and Enero 

~ Services Co. e 
.. 12t.C.QNl~MIN~ 7lQN CIi.E:r~l!l.lS.[ 

1281LLING EQUIPMENT 

ISOPROPYL DEIONIZED 
EQlJIPMENT SCRAP£' STEAM STEAM ALCOHOl. MTER 

CLEAN RINSE RINSE RINSE' 

RIC X X X N~ N~ 

A(J(;£R$ X X X X X 

lIlTS X X X X X 

RODS X X X X X 

SAMPlERS X X X X X 

PIPES X X X X X e 
WORK TOOLS X X X X X 

AI.IGER PINS X X X X X 

. 

1\ 

\ n;1 \ 
0BS£1MR _~IF ~ iA'v OAY / 8110/87 

~ w: Anderson '-"" 
e 
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• ORNL MONITORING WE'LL LOG PAGE' _1 tY--1-

LOCATION: W8G 5 DATE: START: 800L87 

DRILLER: A. L. Clark III F7NISH: 8/14/87 

Ral Clark LCJG&ED BY: Michael L. Ebers 
H£LPER: 

Paul Eldridge HEAL TH PHYSICIST: 
DRILL: Gus Pech 

TYPE DRIWNG: Sg]jt SgQQD gOg 8Ug~[ LUBRICANT T'tPE': t1Q])!Is.Qt~ lQQO 
No. SAMPLES TAKEN: None T'tPE: . N/A 

CONTAINMENT TYPE: 

THICKNESS tY SOIL (REFUSAl. DEPTH): 8.0' DRlWNG Fl.IIID SAMPLES: 

D£PTH DRILlED IN ROCK: 17 .0' TYPE: N/A DATE: 

TOTAL DEPTH tY WELL: 25.0' 

~~ SAMPLE PERCDlT 
(NIIM8ER~1 I~ RECOVERY V StX/IIEDROCK D£SCRIPl1ON 

FROM TO INTERVAL 'SPUT SPOONS. 
., 

0.0 6.0 100 Silty clay with shale fragments, orange brown 
f.) 

e 
and light green, cruinbly, dry. 

6.0 8.0 Silty clay with shale fra~mentst light brown 
,1.;'':: 

mottled with light green. 
8.0 Split spoon refusal. 

8.0 13.0 Shale, highly weathered, 'light greenish brown, 
dry. 

13.0 13.5 Limestone, light gray, hard. 
13.5 16.1 Sil tstone, 1i ght brown, soft, very soft and 

wet at 15.2'. 

16.1 18.7 Limestone, light gray, wet. 

18.7 20.0 Very soft, water coming out of boring. 

20.0 25.0 Limestone, weathered, light gray, hard, wet. 

25.0 Total Depth 

Notes: 
Bailed borehole for 1.5 days, recharge very 
slow, in 4 gallons/hr. S. Laman advised to 

e go ahead and set well. 
-

PAGE .JL OF' ...ll. 



ERe / EDGE 
.... Environmental 

and Enercy 
~ Services Co. 

KLL INSTALLA Tl0N./COMPL£TlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGGED PROOFED 
B'r': John W. Anderson BY: Mi chael L. Ebers 

lMW~~· A. L. Clark Drilling Services 

~: A. L. Clark III ~. Ray Clark 

WE'LL No. 983 

LOCATION WAG 5 

H8"fh~1n £::29 .. 401.27 
EZ.£Y. GROUND Z8s:J4 
EZ.£Y. TOP STAINLESS 8 srm CASING. 790 • 6 
DRILLING DATES: 
STARTED: 8>10~87 
RNISHED: 8 14 87 
Lt:Jt:ItIIII(; S7m. c:oa EQUlPMDI'f m 6.25 INCH AiJGER 25.0 LF. 

i. ..--- B I¥"H IJIMI£7BIt 

C INCH AtIGER LF. 

M41ERW.S USED 

EST. lJS£D 
ICL ICL 

15. 0 FEET OF 2 IN. s.s. SCREEN 

12. 0 FEET OF 2 IN. s.s. CASINC 
4. 5 4. 5 SltGY(.S' OF SAND 

5 O. 0 50. 0 POI.JNDS OF BENTONITE PE1..I.E1S 

!.JL 1. 0 SltGY(.S' OF CBlDI'f 

Nt A POtIND$ OF POWDeRED IJDIT()NffE' 

6. 0 QAl.LONS OF 1fI41ER (C'DIENTlNG) 

REASON FrJIt OIIFFERENCCS //£TWEEN ES11MATED 
ICtIJME.S' AND USED Aa.LAI£S' 

lilt c:o_ lISD 

.T ... lISD 
8 I.tJtI:ItWfI .S1IIl QHIIt NIfIIIItItJIJ/II8 lilt __ 

tl1ItI1I • 

U.a /IIIJ C 

MONITORING WElL PUMP BASE SET AT 22.3 FEET. 

C£N1RAI.IZ£RS AT 4. 0 FEET.. 

S7m. 1WtI1Er:7ItC CAJiIIIC' 

. 3.53 n: ~ QIIQt.M) 

. ID 2. 0 n: mow 
~ 

QIIQt.M) .suFAtE 

'l'!IlJW!JIII!" PAD 

I1ftIIJT .t!'AL...Q.JL 1D 

~""1-- §.JL m:r 
6 • 25 I¥"H IJIMI£7BIt 

1] ... --
MJIIIIBItJt.E 

2 !NQI1JIMI£7BIt ST.vu:ss 

$JIll CI.SM:' 2. 24 n: ...,1£ 

•• s. QIIQt.M) ...... Mll" 70 9 • 7 n: 
mow ti1ItOUNI/) .suFMll" 

• aN7f/I!Al.QSt (7'rP.) 

..",..". I'IIlJLT .t!'AL 

i. 6.0 If) 8.0 m:r 

.:.- .rr,di'~ 25.0 m:r 

2 I¥"H IIIME1I1t 24.0 FEET. 
'J;::::I'.:'~ STAIIII.DS S7m. 0 OJ 0 ____ FEET. 

N01E: 
ALL D£P1HS AIi£ IEAStJR£D 
FROM GROlJND SlJRFACE 
IJNI.£SS OTH£RWlS£ NOTED: 

TYPE A WELL 

II.tl77D SQIIEBI 

2.:L ID f!:.Lnr-r 1aI__ Fin 2 ---
If) 2 5 • PaT .: >d{ $JIll .T lIW'/OIt" 

«JTIfJII .. -..u 24.7 ID 25.0 m:r 
~ 

NOT 7rJ SCAlE 

PM:£...!.2.. OF..!?... 
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.-. ERe / EDGE 
WE'LL No.-ID._ Environmental 

and Energy 
DATE: 8L14[87 

~ Services Co . 

• 
M.QNlTQR/N~ ltf'I.L M~ T£8/~I.S . 

CERTlFlCA TlQN 

lTEAI/AIA TENIAL IJ.d 'IE. lLSEJ2 6~ Tr:H tI.lI.UIIER 

SAND 
8/14/87 02 

--8/14/87 02 
BENTONITE 

STAINLESS STEEL SCREEN (I'REPAafAfED [J t£S') 
ONO 8/14/87 05 

STAINLESS STEEL CASING (I'REPAafAfED ~ ;t) 8/14/87 05 

STAINI.£SS STEEL CDlTRAl.lZERS (I'REPAafAfED g :;) 8/14/87 05 
STAINLESS STEEl. CAPS ( PllEPAafAfED 8:;1 8/14/87 04 

MON/'f'OIfING lIEU. Pf.JMFI (PREPACKAfED g :;) 1/11/90 03 

8/15/87 09 
GROUT 

e 
lIEU. COI6fIS 8/89 01 
.stHff"AQ- CASING 

COMMENTS: 

-

\ 
I 

\ I rr-. 

e 
\ 'j) 

atsaaa .5IQVA~AIE~'\ L 8/15/87 

. ~ J~ W. Anderson 
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POST-HeLL COMPL£nON 
CHECKLIST 

POST - ttf"LL COMPU71QN TASKS 

1. . MlJD SCRAPED FROM AIlGERS. SAMPLERS, AND ALI. 
OTHER £(JIJIPM£NT. 

8/14/87 

2. ALI. MilD FROM IiIG AND £lJtJ/PII£Nr SCRAPINt:$ AND 
ClJTTINC$ DISPOSED OF' IN ACCORDANCE 11TH THE 
SPCQF1CA nON- PROIAD£D. 

. 8/14/87 

..t. lIEU. /J£lIELOPED IN ACCORDANCE 11TH THE SPCQF1CA nON
PROIIItJED AND DCrNLS OF' THe /J£lIELOPII£Nr ACnW1Y 
RECORDED. 

4. DRItJ.IN(; SlT£ PROPERL Y Cl.EANElJ lIP N'7ER 
et:JIIPI.EnON OF' lIEU INSrALLA 11ON. 

1111/90 

8114/87 

HELL Nc.~ 

~ 

&-
_ R£l.£'ASE SPCCIRC· T£QINICAL DlR£C11ONS FCIII R£(iIIJJ.ATORY ctMIPI.IANC£' 1ICN/7'DRfNC WE/.J.$ 

PHASE' OAK RID« NA noN.AL I.AIIOIIA TORY, QAK RIIXl£. "(1 K-4147" APIIIll ,.7. 

OIIS£RtIER SIGNA~~ H{ 8/14/87 

'"b. Q),acSaQrS l'f'J= 1/11/90 
D. Charles Lytle 
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ERe / EDGE 
Environmental 
and Enerc 
Sernces Co. 

DEVELOPMENT DETAILS 

}'{ONITORING WELL 
DEVELOPMENT FORM 

M£7HOD OF S . 
DEl£l~~ urglng and Pumping 

IfaJ. No.~ 

LOCA nON: WAG 5 

IJCJ,£L~T 12-20-89 71ME: _________ _ 
BEfWlDATr; 

~~ 1-11-90 

1JCJ,£L000000T 
CWSE7i'.a1 BY: D. Charl es Lytl e 

()N£' lIEU. IIQ.IJME: 9 • 4 GAlLONS 

TOTAL GAlJ.ONS PtJMIIDJ: .284 7tt1M. I1IIlU. Kl.lM'S' fItIIIP£D: 30.2 

INITIAL ~ 
INI7IAJ. , 

D£SCRII', 

D£SCRIP. 

FINAl. All 

• 

Cl1WT'I' (14): ........ 49""'1 __ 

MES 

'0 ... '~. :'0. i:~-~~'~.~'::'~~ .... --____ '. :~~_=~== _____ ~ ___ _ -.. -~ .. _._-

o TANK 1RIIQ( 
o S1Q1rAGe TANI($ 
o 01HDt 

/Iw IlAL 1"Iaf-a-IU(;PIjtiVT 
•• 1JIE1'7H: water level from surface. 

DEVE1.OPMENT OBs:E1fVA TlONS 

~.a SIGWA~7I' 1>. ~RQ::5 \~» 9 1-11-90 
D. Charles Lytle 
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ERe / EDGE ItEl.l. NQ 983 ... Environmental tOCA l1ON: WAG 5 
and Energy 

DATE'.: 12-20-89 ~ Services CO. 

e 
MONITORING WELL DEVELOPMENT PROGRESS 

ONE ItEl.l. VOLUME- 9.4 GALLONS 

GAlJ.ONS 0£SCRIP11ON M£ASlIR£I) 
pH 

CONDiJC- TOrAL IIElJ. 
DATE: l1ME PtAIP£'D 

OF' TURtIIOiTY 7Iv/TY GAl..J.DNS KlUMf3' COMMENTS 
TURtIIOiTY (N11J' $) (fII1) PtJIHI£D PtIMPE/) 

l;rYStal 
12-20-89 1:30 2 Clear 4.0 6.8 537 2 

12-21-89 9:00 24 Muddv -- 6.8 459 26 

12-27-89 9:00 8 Cloudy -- 7.4 749 34 

12-27-89 10:00 .' 4 Cloudy -- 7.1 609 38 

12-28-89 12:00 12 Cloudy -- 7.1 631 50 5.3 

1-02-90 9:00 10 Cloudy -- 7.1 936 60 

1-02-90 2:'00 32 Cloudy -- 7 0 919 92 9 8 
1-02-90 3:00 38 Muddy -- 7.2 939 130 

1-02-90 4:00 24. ~ir~d lou Iv -- 6.7 935 154 

1-03-90 1400 44 Cloudy -- 6.9 566 198 21.1 e 
1-04-90 1600 36 Cloudy -- 5.9 558 234 . 24.9 

1-05-90 1100 5 Cloudy -- 239 25.4 

1-08-90 1045 25 Cloudy -- 7.1 418 . 264 28.1 

1-11-90 0930 20 Clear 10 6.9 491 284 30.2 

REStlL TS AT END 
OF OEV£1.OPMENT Clear 10 6.9 491 284 30.2 

COMMENTS Water would not clear after 30 well volumes. did not surge well on 
1-11-90. Water clear: passed and moved to next well. 

OBSERVER S1GNA TlIRE/tJA 7E "'t> . . ..... \\t.n. ... 'Y:~ 1-11-90 e 
I). '-lIoue::. Loyl.l1: 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

WE'LL No. 983 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

F'F:CJ'3F:~:;!t··: ~3LMLIf:1T'~: \)EF:~3 J [)!\l i:~, <; ~_!! !\1C)~\.i" l :"::J8.:::. 

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

(1) METHOD OF COOPER~ BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VDL.3, NO. OF WRR ENTITLED 
II RETWDNSE DF: t~ F I I'.J I TE D I (:~lv!ETEF: t·\.!!.:-:::L.L Tei ('~N I !\IST 
C:'-IF~RiJC OF \A! (lTEF" :' 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTIC~E IN 
VOL. 12, NO.3 OF WRR ENTITLED 

~\lELL NO. ~ 98:-5 

"A SLUG TEST FOr:::· DETEF:!', r l'~ I 1\113 1 .. IYD!::;.:f.:ILJL I C Cm·.i;)UCT 1 v I TY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETR{.:ITING WELLS") 

DATE OF TEST: 2/7/90 

PROJECT NO.: E221-002 CL lENT = 1"1r-1ES 

SITE LOCATION: WAG 5 

e I EDGE!. INC. FIELD INVESTIGATOFI: BRUCE I"ICl"1ASTER 

e 

I NPUT D~l T A ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 19.25 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,"!)" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 30 

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

SUCCESSIVE COMPUTED 
VALUES FOR H!) 

(FEET) 

3.1225 
3.1318 
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WE'LL No. 983 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

Tli"E: 
(';;.EC 

l(l.OO 
~~(J u (:(: 

3(). ()() 

·40.0(: 
.00 

60.00 
7~;. 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.QP 
960.00 

1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 

DEPTH TO WA7ER 
(FEET) 

4 .. 400 
4. ::;::::::0 
4.300 
4.240 
4 .. 220 
4.210 
4. 140 
4. 110 
4 .. 060 
4 .. 04·0 
4.000 
3. 95() 
3.850 
3.770 
3.690 
3.600 
3.610 
3. 55C, 
3.490 
3.420 

. 3.39Q 
3. 36() 
3.280 
3. 26() 
3.240 
3.180 
3.150 
3.110 
3.050 
3.020 

HE:(.:lD 
(FE~::T' :; 

-::: .. ,0.r ()(l 

3 .. ~:::3() 

~2:: " 3 () t:) 
:3.240 
:2:; v 2:'?() 
~5.210 

::'!:. 1. t.:~O 
:3. no 
~5" ()6i) 

3.040 
3.000 
2.950 
2.850 
2.770 
2.690 
2.600 
2.610 
2.550 
2.490 
2.420 
2.390 . 
2. 36() 
2.280 
2.260 
2.240 
2.180 
2.150 
2.110 
2.050 
2.020 

_, ___ .~._~ •• w ~_. '.'_" __ > ___ • _." 

~************************************************************ 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE; 

PERMEABILITY = 1.97E-07 FT/SEC = b.01E-Db CM/SEC 

TRANSMISSIVITY = 2.96E-Ob FT**2/SEC 

PAfiE ~ OF ...ll.. 
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H£U No 983 '-

HYDRAUliC CONDUC'U'dlY CALCULA nONS 

TIME IN MINUTES 
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and EnerI,Y 
~ Services Co. 

1.0 General Information 

1.1 Well Location 

JlONI7r:JR/HC lIEU. PROGRAM 
HEZ.I.. DA TA NN1fJA"1IE: 

lIEU No..--.:,9.:::....:..84_ 

Monitoring well number 984 is located in WAG 5. 
It is located along the western perimeter of WAG 
5. The location is shown on ORNL drawing number 
C3E 20004 AOaO. Survey coordinates for this well 
are N 18819.933, E 29411.994 (X-10 grid) or 
latitude 35° 55' 00.20" and longitude 84° 18' 
55.86". 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-311S, 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 984 was drilled by A.L. Clark Drilling 
Services, Inc. A Driltech air rotary rig was used 
to drill this boring for monitor well installation 
under the operation of Steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 

PAGE .2.... OF ..!.!.. 
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and Enerey 
Services Co. 

JlONITDRINC ItEU. PROGRAM 
HELL DA TA N~A me IfEl.L No., __ _ 

8/18/87 and was finished on 8/19/87. 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:* 

The Driltech air rotary drilling rig was steam 
cleaned and mobilized to the staked location and 
set up. The boring was drilled with 14" augers 
from the surface to 13.0 feet. Ten-inch surface 
casing was set and grouted. The boring was 
advanced with six-inch tricone air rotary from 
13.0 feet to 80.0 feet total depth. Four inch 
stainless steel screen, casing, sandpack and 
bentonite were installed and the annular space 
grouted to the surface. 

This well was logged by ERC Environmental and 
Energy Services Co. (ERC/EDGe) hydrogeologist 
John W. Anderson. 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, 

* This information was xyped directly from field notes 
and was edited only when necessary for clarification. 

e 

tit 
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and Enerey 
Services Co. 

MONITORINC lIEU PROGRAM 
lIEU DA TA N~mE 

lIEU No.,--.;;;.::..:.._ 

stainless steel screen, stainless steel casing, 
/ 

centralizers, and stainless steel silt trap 
underwent the cleaning and decontamination 
procedures outlined in the drilling specifications 
(Release Specific Technical Directions For 
RequlatoryCompliance 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 

WAG 5 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 5 is underlain by shale, siltstone 
and limestone of the Middle to Upper Cambrian 
Conasauga Group. The Conasauga Group in the Oak 
Ridge area consists of six formations. They are, 
in ascending order, the Pumpkin Valley Shale, 
Rutledge Limestone, Rogersville Shale, Maryville 
Limestone, Nolichucky Shale and the Maynardville 
Limestone. All of the formations but the 
Maynardville Limestone underlie WAG 5. 
Structurally, WAG 5 is located on the upper sheet 
of the Copper Creek thrust fault which crops out 
approximately 1,100 feet north of WAG 5. These 
rocks have undergone extensive deformation and 
contain many folds and faults resulting in varying 

PAfiC 2- OF ~ 
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MON/TrJRINC lIEU PROGRAM 
lIEU DA TA NARRA 111£ 

lIEU NQ.~ 

strike and dips. The average strike and dip 
appear to be consistent with the regional strike 
of 56° northeast and dips of about 30° to the 

. southeast. 

2.3 Sample Collection 

No samples were collected during drilling_ A 
drill water sample was collected from the.water 
pump on the drill rig o~ 8/19/87. Analytical 
results for the sample described above can be 
obtained from the Remedial Action Program data 
base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a typeB well. A fourteen-inch diameter 
boring was augered from ground surface to bedrock 
(13.0 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed 
and tremie grouted in place. The surface casing 
minimizes potential cross contamination between 
the regolith and bedrock water bearing zones. The 
air rotary method was then used to drill ·an eight
inch diameter boring toa total depth of 80.0 
feet. A four-inch diameter stainless steel silt 
trap was installed from 79.7 to 80.0 feet. Above 
the silt trap, a four-inch diameter stainless 

PAGE ...!. OF .1.!L.. 

e 

e 

• 



• 

e 

e 

~ ~ 
ERe / EDGE 
Environmental 
and Enerey 
Services Co. 

MONI7rJRJNC ItEU PROGRAM 
lIEU 1M TA NNfRA'RW: 

lIEU Nd.--2a! 

steel screen'was installed from 59.7 feet to 79.7 
feet. A four-inch diameter stainless steel casing 
was installed from the top of the screen at 59.7 
feet and extending 1.99 feet above ground surface. 
A sandpack was then poured into the annular space 
from 58.0 to 80.0 feet, with a 2.0 foot bentonite 
seal poured into the annular space above the 
sandpack from 56.0 to 58.0 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. 

2.4.2 Well Development 

Well number 984 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 540 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 
3 BTU's. A development form showing the exact 
method of development and other pertinent data is 
appended. 

PAGE ~ t7' .2!. 
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2.4.3 Installation of Dedicated Monitoring Well 
PUmp 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitorinq well pump was installed 
on 1/15/90 at a depth of 77.6 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 ORNL. 

2.5 Hydraulic conductivity Testing 

Well number 984 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity 
of the well screen. This was accomplished by 
instantaneously addinq a known quantity of water to the 

e 

monitorinq well and measurinq the recovery of the water 4It 
level over time. The cbanqinq water levels were 
measured usinq a Druck 15 psiq pressure transducer and 
an Ommidata Datapod II data recorder. The hydraulic 
conductivity value of 8.28 x 10-6 em/second (shown as 
permeability on the hydraulic conductivity calculations 
printout attached) was ,calculated usinq the Bouwer and 
Rice method. A computer printout of the hydraulic 
conductivity calculations is incl~ded in this data 
packaqe. 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co . 

PRE -DRILLING CHECKLIST FOR 
MONITORING H£LL,5 

PRE -DRILLING TASKS 

1. EXCA VA nON PERMIT OBTAINED. 9L18L87 

2- AU. EQUIPMENT HAS BEEN a.EANED BEFORE DRlWNG. 9/18/87 

J4 SCREEN AND CAS1NCS HA ~ BEEN WASHED. STEAMED. N/A 
RINSED filTH DE -IONIZED OR Dlsnl.J.£D WA 1ER. RINSED 
filTH ISOPROPn. ALCOHOl.. WRAPPED filTH PR07Ecn~ 
COlIER/Nt; AND STORED OFF" THE GROIJND. 

.lb. PR£'-PACKAG'£D SCR£ENS. CASINGS AND CENTRALIZERS 9/18/87 
HER£' USED. 

4. HOW( AREA FOR SAMPLE EXAMINA nON CO~ IIITH 9/18/87 
a.EAN POI. 'Y£7H'I1.EN£ 

5. ClEAN KNI~ QO~ SAMPtE JARS AND LA8El.S 9/18/87 
ON-HAND. 

6- POL YE7H'I1.£NE CO~ IN PLACE O~ HOI.£. 9/18/87 

ADDInONAL NOTES/OBSERVA nONS: 

WE'LL· No. 984 

9/18/87 

PA(;£ 2- OF ...!!.. 
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ERe / EDGE 
Environmental 
and EnerlY WELL No. 984 

~ Services CO. 

·e 
12E:.t;.QN T~MIN~ TlQtt. 'tft:.Cl!l.L5:.[ 

I2RILLING EQUIPMEN[ 

ISOPROPn. D£1ONIZED 
£'QUIPMENT SCRAP£' STEAM STEAM Al..COHOl. WAll'R 

CLEAN RINSE RINSE RINSE 

RIC X X X NA NA 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMP/.£RS X X X X X 

PIPES X X X X X e 
..oRK. TOOtS X X X X X 

AUGER PINS X X X X X 

o_u_~JQlliJ~ -c: 8/18/87 

e 
A4GC~ OF'~. 



.... ERe / EDGE 
Environmental 

H£LL No_ 984 and Energy ,.. Services Co. 

·' , ORNL MONITORING WE'LL LOG PAGE _1_ OF.._1_ 

LOCA710N: WAG 5 DATE: START: all~Ua7 

DRILLER: ....§.teve Cl ark fiNISH: 8/19/B7 

Steve Kirk LOGG£D BY: 
H£l..PER: 

Ilcbn W Anderson 

DRILL: Dri]:tech 
HEAL TH PH'ISIQST: Paul El dri dge 

TYPE DRIlLING: Auger and Air Rotar~ LUBRICANT TYPE: Mol~kote 1000 

No. SAMPlES TAKEN: None TYPE: N/A 

CONTAINMENT TYPE: Aug~r: eaD. ela5tj~ aed Cgetajem~Dt aQ~ 

THICKNESS or SOiL (RUlISAL DEPTH)- 13.0 1 
DRILLING FlUID SAMPLES: 

DEPTH DRILLED IN ROCK: 67.0' rtPE.- Water: DA TE': Bl12lBZ 
TO TAL DEPTH OF IIELL: BO.O' 09B4W01 

~~ SAMPI.E P£'RCDlT 
{NIIMBER f I{~ REco~r i} SOII./IJEDROQ( DESCRlP710N 

FROM TO INTERVAL 'SPUT SPOONS .",-

0.0 B.O Silty clay with shale fragments. orange brown 
and liaht areen. crumblv. dry. 

e 8.0 13.0 Shale, highly weathered, light greenish brown, 
dry. 

13.0 1,3.5 Limestone, iight gray, hard.* 
13.5 16.1 Siltstone, light brown, soft. 

'.~ 

16.1 18.7 Limestone, light gray, wet. 

18.7 20.0 Very soft. 

20.0 51.0 Medium hard to hard. 

51.0 72.0 Very soft. 

72.0 80.0 Medium hard. 

BO.O Total Depth 

*No detailed lithologic description available 
for the interval from 13.0' to BO.O' total 
depth due to the use of a containment box • 

• 
PACE ~ OF .!!.. 
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ERe / EDGE 
En'rironmental 
and her.,. 
Semee. Co. 

IffZL No. 984 

WELL INSTALLA TlON/COMPLETlON FORM LDCA IQy WAG 5 

~f8~9~7ES 
L29..411.994 aRN.L. MONITORING HeLL PROGRAM 

LOGC£D PROOFED 
B" Jobn W. Anderson B" M; chael 1. Ebers 

DRII.J..INCct:MlPAN" A •• L. C1 ark Drill i 09 Servi ces 

DRllJ.£R: Steve C1 ark H£LP£1t: Steve Ki rk 

ORIWNC M£1HOD: II 14. 0 INCH AUG£R 13. Q L.F. 
C /NQf AIHiJDI L.F'. 
II 8 /NQI ROTARY 67. 0 L.F'. 
C INCH ROTAR~ L.F. 

MA 7ERIAJ.S IIS£D 
EST. USED 

IG. tl!A.. /IOtJN/JS". 6I1I7rM7C /III'lJ.EIS ($IJItFAtZ CUIIIIIII: SEAl.) 

1 U n: CIF -1..O.....M ..... AtZ CUIIIII' 

3 • 4 .J..:.9 .s4C:ItS'". tBIDIT ($IJItFAtZ c:.uwr) 

tUA... . 1'tItJND$ ". I't1fBfID 6I1I7rM7C (!/IIIfFAtZ t:AaWiI 
30.0 QAU.t1II$". _. (!/IIIfFAtZ c:.uwr) 

82 • 0 n: CIF ...i.... _ STAINI..E$S $7121 CUIIIIIII: 

~ n: CIF ~ 1M STA/IUSS $7121 st:IIIDI 

6 • 0 ...&.:.9 S40r$'" S4W) 

5 Q....Q.. 50. 0 1'tItJND$ CIF 6I1I7rM7C /III'lJ.EIS 

1 "'-!L 12. 0 S4Q1'S' CIF tBIDIT (WU. CUIIIIIII:) 

~ 1'tJtHItS'" I't1fBfID 6I1I7rM7C (WU. ~ 
zz....o QAU.t1II$". _. (WU. CUIIIIIII:) 

£LEv. CIfOIIND. 788 Z7 
El.£v. TOP STAlNi.£SS 
S1EEl. CASWC, 790 76 
ORIWNG DA TES: 

.~= 8H~7H' 
~Luumw;; CAP 

r.. _.llL..« at. "'ACf;I' 
fIIf01EC11tC CASM' ~ 
~IC' fiIIltJUND "'AtZ 1D 
~ IlEZ.DW fiIIltJUND 

... AtZ 

CtJNt:1I£7F PAD 

j,1- !.!:.Q... 1M IIt:J1I/£ HtJLE 
Q..JL 1D l1J! ncr 

F 1AH fiII(JIIJ: .SFAt ~ JD J...l....IJ.. ncr . 
4 

a.."'K4 ~ STA/IUSS = 
... AfZ JD m_ nET IlEZ.DII 
fJIIttJIJND ... AtZ 

N/A SIlU __ 1D 
_ncr 

IIIIIffIIt ~ UIIt ..ll....9 

2.86 n: ". ~ .5'JI!Il MO'IEt:7ItfE CUIIIIIII: I-J 1-:1. .JL..M 1M /latE HtU 
IIEASDN "", IJHiJIiMJlS .,.." Q'IIIII.41BJ KUM3' 
NID IIIfl' alAIa' 
Spillage • 

..... AfZ CUIIIIIII: ,.... IJIIDU7BI Jll'1I Nt) C 

STA/IUSS $7121 CI8IIlr 
,.... f!111t1111BJ Jll'm Nt)C 

.u. CIMJP "." a ,_.S7ID. CDIIIP 
C RJJIIIIt1fJIII7D EL ClIMIP 
CD1HI1t 

.T .... "." JII' [l Nt) C 
MOI#1fJR/Nt111fU I'tIMP BASE' SET AT 77.6 FEET. 

CEN1RAIJZEIt$ AT 12. 0 FEET. 
35.0 FEET. 

59.0 FEET. 
79.0 FEET 

NOTE' 
AU. DEl'1HS AIf£ ~ 
FROM GROtJND StJIfFACE 
lJM£SS 01H£RWSE N07ED: HtJI.C a.I'AI8 tIIIT 

1Dac...oncr 

.. ~0.SFAt --2..:.Q JD 
~ncr 

f.I • t:JEIfIIIMJ:1!B 

JD~-;:" 
S4W) A4Qr58. 0 JD 

III ao....o.. ncr 

..L...M ... STAIICDI!I $7121 
'III SDT1UJ S/ftII&II ..55l...:J JD 

1S-1.. ncr 

~ ~ at. STAIICDI!I $7121 

Ie 

e 

TYPE B WELL IIDT7fI/. IT .. 
HtU~Oncr 

'. . -., 7JWI'/tWI' .1.S....lJD 

81l...O. ncr I e 
PA(if£ ..liL ar ...lJl,. 
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ERe / EDGE 

HeLL No. 984 Environmental 
and EnerlY 

DA TC: 8L20l87 
~ Services Co. 

·' M.QtiITQI1IN~ ttfl.L &fA 1I8/~LS 
CERTIRCA TlON 

ITEM/AlA TEN/AL 1M.lE. fI.$llJ 6.~ TCH tlJLWJ£/l 

SAND 
8119/87 02 

--
BENTONITE 

8/19/87 02 

STAINLESS STEEL SCREEN (PREPAafAGED Gil )£5') 
OND 8/19/87 05 

STAINLESS STEEL CASING (PREPACKAGED ~ ;J) 8/19/87 05 

STAINLESS STEEL CENTRALIZERS (PREPAafAGED ~ ;J) 8/19/87 05 
STAINLESS STEEL CAPS (PREPAafAGED ~ )£5') 

OND 8/19/87 04 
MONITORING lIEU PUMP (PREPACKAfilEZ) ~ :) 1/12/90 03 

GROUT 
8/20/87 09 

e 
lIEU COI6i'S 

~: 

SURFACI:.- CASING 8/18/87 01 

I 

COMMENTS: 

.. -

l f 

OBSERVER S/QVA 7lJJIII!;A)A 7E: ~ PI W fJJJ. 8/20/87 

e ~~n W. Anderson 

PAt;E ..!!. or .1! 



~ ., ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST - ftf"LL COUPLEnON 
CHECKLIST 

POST- ftELL CQMPLEllQN TASKS 

1. MIlD SCRAP£!) FROM AUGER$. SAMPl.£Rs, AND AU. 
OTHER EfJlJlPll£NT. 

2. AU. MUD FROM RIG AND cQlllPM£Nr SCRAPfNCS AND 
ctJ'171NG$ DISPOSED OF IN ACCORDANCE tilTH THE 
Sl'CCIFICA nON- PROllfDED. 

.1 lIEU DnELOPED IN ACCORDANCE tilTH 1H£ SPE'CIFICA nON
PROVID£'D AND DCTAILS OF THE DEYELOPMDIr AcnllfrY 
RCCORO£D. 

4. DRII.IJN(; SITE' PROPERI. r CLEANED UP ArTER 
CCItII'LE'nON OF IIEZ.L INsrALLA 1ION. 

WELL No, 984 

COMPLIANCE' 
JMJE C1J",(n. 

8/19/87 

8/19/87 

1/12/90 

8/19/87 

_ R£L£ASC Sl'CCIFIC TE'tHIICAL DlRECnONSRJR M1U.A TDIIY CfJMIII.JANCC 1I000Tr:JRING IIEZ.LS 
PHASC I. a« fill)(;£' NAnONAJ. LABCWATDIIY. a« RJtX;E; 1«0. K-4147. A.C'IfM. ,.7. 

QfJtSSfrer S1QVA1l.fIIf/DA" jl?UW ~ 8/19/87 
. c: 

"'b. O:m~q;>..1.Irl..cL 1/12/90 
D. Charles LYtl~ 

PA(£ ..!!. OF J:.!. 
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ERe / EDGE 
Environmental 

MELL No. 984 
and Eneru ,.. Services Co. LOCA TlON:WAG 5 

AfONITORlNf,i. -aJ..lt 
DEVELOPMENT FORI{ 

DEVELOPMENT DETAILS 

M£7H(J() OF 
Surging and PumEing D£lIEl.OPIIQJJl. 

DEVELOPMENT 
12-19-89 II£.GAN(J~~ 11M£. .. 

DClIELOPMENT . 
ENDINC 12d~ 1-12-90 

/J£lIELOPMENT 
OBS£R~ B~ D. Charles Lltle 
OlE lIEU HZlME." 63.4 GALLONS 

TrJTAL GAl.l.ONS PIIMP£IJ: 540 TDTAt IIJItU H:l1JII6 I'tJMP£D: 8 • 5 

INITW. pH: 10.7 FINAL pH: 7. a 
H11AL CONDtJC71WTY (US): 712 FINAL CONDIJC71WTY (ct$')o 897 

DtESCRlP1ItJN OFH11AI. 1IJII&DIT'r. Mil ky 

e DES'CR1P71QN OF FINAL 7IJRIIIDIT'r. Clear 

FINAl. MFASr.fIlEZ) 7IJRIIIDIT'r. 2.0 

lIEU .AI¥lIIft:)lEP .~ R. C. Will iams MMES 
0DDIt None ·CZ 18mfo 
WATER Dl fiROI.JNIJ 5UlFAaE" o TANK 7RIJQ( 
DISQfNIfiJ£I) o STDRI/ S£JIERS o S1DIrAGI!" TANK'S 
n:t o lJRtIMS o D1HEIt 

N1IAL l'IIIE-IJ£l£J.tJPll£NT 
.. 1Dt D£l'1H: ~12t~eter level from surface. 

OEflELOPMENT OBSiOi'VA TlONS 

• c:vtala .-vA~" l? ·CJ..ao) DOsS ). ~ Q. 1-12-90 

_[). ChcrrJes lltle 

PAGE" ...!! OF .2! 



ERe / EDGE. IfEZ.L NG 984 -, Environmental tOCA 11ON: WAG 5 
and Energy 

DATE: 12-16-89 .~ Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS • 
ONE ItEI.L IIOt.UME- 63.4 GALLONS 

QAU.QNS D£SCRIP71ON MEAstJRED 
pH 

ctJND(JC- TOrAJ. I1IELJ. 
DATE' TIME PUMPED 

OF TIJRSIDITY 11fIITY (;AJ.LQNS lQ.lIME.5' COMMENTS 
TlIRfIID(TY (NW'S) (filS) PUIIP£D PtIMP£D 

12-19-89 10:45 30 Milky -- 10. 712 30 

12-20-89 11 :15 8 Cloudy -- 6.8 38 

12-21-89 11 :00 38 Slightly 
I Cl nur! v -- 6.6 88 76 

12-21-89 2:00 14 Cloudy -- 6.7 84 90 

12-27-89 10:00 8 Cloudy -- 7.1 31 98 

12-28-89 12:00 24 Cloudy -- 6.9 62 122 

12-29-89 2:00 17 Cloudy -- 7.2 109 139 1.6 

1-02-90 1700 104. -- 243 
1-03-90 1500 69 Cloudy -- 7.0 939 . 312 4.9 

1-04-90/ .. 

415 6.5 l_h"~Qn 1100 103 Cloudy -- e 
1-08-90 1130 61 Cloudy -- 6.9 738 476 

1-10-90 1500 34 Cloudy -- 7.0 876 510 8.0 

1-12-90 ·1400 10 Clear 3.·0 7.0 897 . 540 8.5 

c. 

RESlIL 15 A T END Clear 3.0 7.0 897 540 8.5 OF' D£ItEl.OPMENT 

COUMEN15 Water cleared on 1-11-90 even after surging. Waited until 1-12-90, 

took another sample. Clear even after surging. passed and moved on. 

OBSERVER SlGNA7lJRE/lJA7E t:>.~ ~ lit"lL 1-12-90 e 
JL... ~ar...tes LYUe -, 

PAG£~ OF~ 
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ERe I EDGE 
Environmental 
and Energy. 
Services. Co . 

WE'LL No. 984 

~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS CALCULATES MEAN J E;S:; I l;.) J T·I E:'~~ r.::'F~~[)iv( 

SLUG-TEST DATA BASED ON TWO 
( 1.) r"lE~ 'r;"'1e) !) CODPER~ BREDE HOEFT AND PAPADOPULOS, 1967 

(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
11 REf3F'(j!\lEjE OF A F nn. TE D I t:1!'1FTEF~ ~,\JEL.L TC AI\! I 
CHAF,GE OF 1;·Jf-iTEF " 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"PI SUJG TEST FOP DETEF.:I"lINING HYDF,AULIC CDNDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
FEhjEn~AT I NG lAJELLS") 

!}JELL. 1'-.10.: 984 DATE OF TEST: 2/7/90 

PROJECT NO.: E221-002 CLIENT: MMES 

SITE LOCATION~ WAG 5 

EDGE , INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 
I 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 20.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 73.25 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 20.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .97 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20. 
FALLING-HEAD INDEX = 1 (Ill" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POI-NTS(;= 32 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1.6254 
1.6251 

PAGE ....l.5. OF' ..l..8.. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WFLL No, 984 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

-:~ I ~'iE~ 
... r.:: r.:'r-· 
, ..... '1. ... \, .. 

1. i) II ~);:) 

20.00 
:2;C) .. (>() 

40.00 
50.00 
60.00 
75.00 
90.00 

105,00 
120.00 
150. 
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 

L) [~F' "r 1-.: 'T (] ~/\l i~':·. ''I'' (:::: r~: 
(F'EET) 

:~, 6.30 
::::" t::,3C) 
::" ,~:)OO 
2.6,:,00 
~:2 ~ ~::.; Cj' i) 

:2 n 5'=,t) 
:~~ " ::5 (',1 t) 

:~ ~ ~58C: 

2.590 
2:a59C: 
::~ .. 58() 
21!55() 
2.540 
2.540 
2,550 
2.510 
2.480 
2.480 
2.470 
2.460 
::~" L)·5(} 

2.440 
2.420 
2.400 
2.390 
2.380 
2.340 
2.370 
21134() 
2.32() 
2.300 
2.27t) 

t-fE::\:':ll) 

l.660 
L 
1.. 
• t ......... 

1 " \:".r'~lf.) 
:t b t~,::~() . 

111 \.~,:2(? 
. 1. " t:}:~(; 

1 .. If:;,;J) 

1. • tj :~() 
1.620 
1.610 
1.580 
1.570 
1 w ~3~i() 

1. • 58\) 
1 • 5L~O 
t" 5 i c) 
1.510 
1.500 
1.490 
1.480 
1.470 
1.450 
1.430 
1.420 
1.410 
1.370 
1.400 
1.370 
1.350 
1.330 
1.300 

************************************************************* 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.72E-07 FT/SEC = 8.28E-06 CM/SEC 

TRANSMISSIVITY = 5.43E-06 FT**2/SEC 
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ERe / EDGE 
Environmental 
and EllereY 
Service. Co. 

JIEl.J. No. 984 

HYDRAUliC CONOUCnVllY CALCULA nONS 

2 3 4 7 8 9 10 II 

TIME IN MINUTES 
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48 MCJlCO~SULTING ENGiNEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVlll.! KNOXVilLE HUNTSVILL~ LOUISVILLE 
O'1'b:i luol (615)966-9788 I' . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: 
TYPE: LVcJ. e.r 

n Q9~t...f C\ br, I\I'~ lvC<.~e V SAMPLER :' W((~~ DATE~119 (CO) TIME: 4-cr, ~ 
"\ f SI8NATCIR~J_ 

RELlNQ~ED BY: 
DATE: TIME: WITH: . 

RECIEVED BY : 
DATE: TIME: WITH: 

~ _ (SIGNATURE J ( SIGNATURE) 
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1.0 

OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND VATER FROK 
nOK \lEU DRILLING AND DEVELOPMENT OF THE 

GROUNDVATER QUALITY MONITORING \lELLS 

PURPOSE 

The purpose of this document is to cite the steps that are folloved to 
handle vater and soil produced during the installation and development 
of wells. 

2.0 SCOPE 

This document applies to well drilling and development associated with 
the Groundwater Quality Monitoring Wells Installation Program at Oak 
Ridge National Laboratory. 

3.0 REFERENCE 

4.0 

Healch, Safety, and Environmental Protection Procedures for EKcavatin, 
Operatlons. ORNL/K-116/Rl. Oak Ridge National Laboratory. Karch 3, 1988. 

DEFINITIONS 

Ve11 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. These ratings are based on historical information or from 
previous drilling or excavation activity. The ratings are marked on the 
excavation permits. (RP ratings on permits may sometimes be called 
"HP" for "Health Physics." The tvo designations are 
interchangeable.) Protective measures required for the three categories 
are stated in Table 1, "Excavation-classification categories," in 
ORNL/K-ll6/Rl. The categories for soil handling are stated in Appendix 
B. "Radiological Soil Handling Criteria." in ORNL/K-116/Rl. 

III Category 1. A rating assigned by RP which indicates that the 
probability of encountering radioactive contamination is lov and that 
intermittent monitoring is required by RP. 

IH Category 1. A rating assigned by IH which indicates that the 
probability of encountering chemical contamination (i.e., organics) is 
lov and that monitoring is not required by IH. An IH and/or 
Environmental Monitoring and Compliance (EK&C) representative vill be 
called in any time chemical or hazardous contamination is suspected. 

RP Category 2. A rating assigned by RP which indicates that the 
probability of encountering radioactive contamination is moderate and 
that continuous monitoring is required. The RP representative vill 
determine the necessary level of protective clothing to be worn. 

18 Category 2. A rating assigned hJ-llLwhich indicates that the 
probability of encountering chemical contamination is moderate and that 
respirators must be on-site and ready for use by the workers when 
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indicated by the IH or RP representative on-site. Location will be 
checked periodically with an IH field instrument. such as a Photovac or . 
Organic Vapor Organizer (OVA). 

RP Category 3. A rating assigned by RP which indicates that there is a 
high probability of encountering radioactive contamination. Therefore, 
continuous monitoring by an RP representative is required. and 
protective clothing must be worn. In addition to the training listed 
above. workers must have successfully completed the Category 3 Driller 
Training course that is administered by Environmental and Health 
Protection Division (E&HP) personnel. 

1M Category 3. A rating assigned by 1H which requires the workers to 
wear respirators as a minimum. Additional protection deemed appropriate 
by IH will be designated for each location. Continuous monitoring by IH 
personnel is required. 

Training Requirements. Training requirements for workers include the 
Basic Radiation Training administered by E&HP personnel and the 40 h of 
training required by the Superfund Amendment Reauthorization Act (SARA) 
through a company-approved course. There is an additional training 
course required for Category 3 drilling. 

Air rotary containment bozo A box specially designed to contain the 
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. Air rotary drilling is generally 
used only for drilling into bedrock. 

Auger pan. A metal catch pan with a hole cut in the middle. The pan 
surrounds the borehole and contains soil cuttings as they are augered 
up. 

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. The pH will have been checked and adjusted to the S-to-9 
range before releaSing. This precise definition is intended wherever 
this term is used in this procedure. 

Proper Contaminated Vaste Disposal. Generally. radioactively 
contaminated soil will be packaged in drums and tagged by the RP 
representative for disposal by ORNL Vaste Operations. However. 
Category-2-1evel soil may be used on site as backfill in remote areas 
when covered by I ft of noncontaminated soil as stipulated in ORNL/K-
116/Rl. The CE will specify to the drillers when a well location has 
been approved by EM&c for on-site 41apQSal of contaminated soil. This 
definition is intended wherever this term is used in this procedure. 

••• 

e 

e 



.' 

e· 

e 

3 

Temporary Drilling Equipment Cleaning Facility. An outdoor area located 
in Melton Valley for steam cleaning of drill rigs and associated 
equipment, referred to as the steam cleaning area. 

Containment Box Holding Pit. A lined pit at the Temporary Drilling 
Equipment Cleaning Facility. The contents of the pit will be sampled 
and tested for 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.) 

Steam Cleaning Pits. Two lined pits at the Temporary Drilling Equipment 
Cleaning Facility that collect runoff from the steam cleaning 
operations. The contents of the pits will be sampled and tested for 
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.) 

5.0 RESPONSIBILITIES 

5.1 Radiation Protection Personnel 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. 

5.2 VeIl-Drilling Personnel 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 HYdroseolosist. observe all crucial well installation 
activities and record data for all boreholes drilled. They do a 
visual inspection of the cuttings produced during augering and 
note any unusual occurrences and obvious deleterious material 
encountered during the drilling process. They check the cuttings 
and water with a Photovac or OVA or similar instrument and check 
pH of water when necessary. 

5.4 Construction Ensineer serves as the field contact and provides 
guidance to the drillers during field activities. 

6.0 PROCEDUllE 

6.1 EXPLANATION OF THE VELL BATING SYSTEK 

---Each well is assigned a rating by BP and 1H before drilling 
begins. Because additional information is gained during drilling, 
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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/K-116/Rl. Likewise, an IH Category 3 may 
result if chemical contamination is detected in a well with a 
lower rating. The RP and/or IH representative on site will notify 
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. The 
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 statement will be sent by 
the RP and/or IH r~presentative to the Construction Engineer (CE) 
for filing with the original excavation permit. A copy will b. 
sent to the RAP VeIl Installation Manager by the CEo 

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. 

6.2 CATEGORY 1 WELLS (RP OR IH) 

6.2.1 Category 1 Drilling 

6.2.1.1 

a. 

b. 

c. 

Category 1 Auger Cuttings 

Auger cuttings will be collected in a catch pan. 

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. 

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 containm~~ox: 

(1) proper on-site disposal. 

'. 
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(2) disposal at the containment box holding pit. 

6.2.2 Category 1 Yell Development 

6.2.2.1 

6.2.2.2 

6.2.2.3 

Yater removed from the well will be contained in 
drums. 

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. 

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 WllS (RP AND IH) 

6.3.1 Category 2 Drilling 

6.3.1.1 

a. 

b. 

c. 

d. 

6.3.1.2 

a. 

b. 

Category 2 Auger Cuttings 

Auger cuttings will be collected in a catch pan. 

An RP representative will scan tbe 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 hydro geologist for presence of 
RCRA materials. 

If there is no contamination detected, proper on-site 
disposal or disposal at the steam cleaning area will 
be done. 

Cuttings will be contained in drums if contamination 
is detected. Proper disposal will be arranged by 
Martin Marietta Energy Systems through Vaste 
Operations. 

Category 2 Air Rotary Drilling 

Rock cuttings and drill water will be collected in a 
containment box. 

Yhen the containment box becomes full. the RP 
representative will perform a wet towel smear to 
detect the presence of radioactive contamination. An 
inspection for unusual discoloration or odor and tests 
with an OVA will be conducted for the presence of RCRA 
materials by the ~POgeologist . 
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If no concaminacion 15 detected, one of the following 
will be done to empty cuctings and/or decant water 
from the containment box: 

(1) proper on-site disposal. 

(2) disposal at the containment box holding pit. 

d. If contamination is detected by the tests, 
arrangements will be made by Martin Marietta Energy 
Systems through Yaste 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 

Yater removed fro. the well will be contained in 
drums. 

Yhen the drums are ready to be emptied, the RP 
representative will perform a wet towel smear to 
detect the presence of radioactive contamination. An 
inspection for unusual discoloration or odor and testa 
with an OVA will be conducted for presence of RCRA 
materials by the hydrogeologist. The pH will be 
adjusted if necessary. 

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 i. detected by the tests, 
arrangements will be made by Martin Harietta Energy 
Systems to properly dispose of the water. FUrther 
laboratory testing may be done. 

6.4 CATEGORY 3 YELLS (RP AND IH) 

6.4.1 Category 3 Drilling 

6.4.1.1 

a. 

Category 3 Augering 

Yhen a well is classified as an RP Category 3 or an IH 
Category 3, continuous monitoring will be required by 
RP and IH. Yearing of respirators will be required. 
Cuttings will be inspected for any unusual 
discoloration or odor. Tests for chemical 
contamination (i.e., organics) will be performed wich 
IH field instrument~ by an IH representative for 18 
Category 3 wells.·~cially trained personnel will be 
required to do the drilling. 
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b. 

c. 

6.4.1.2 

a. 

b. 

c. 
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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. Proper disposal of all cuttings and 
water will be arranged by Hartin Marietta 
Energy Systems. 

Category 3 Air Rotary Drilling 

Rock cuttings and drill water will be collected 1n a 
containment box. 

When the containment box becomes filled with water 
and/or cuttings. a sample will be collected by EM&C 
and will be tested by the Analytical Chemistry 
Division for gross alpha. gross beta. tritium*. for an 

.RP Category 3. If it is an IH Category 3. the IH 
representative on-site will determine which (if any) 
laboratory testing is necessary for chemical 
contaminants. 

Proper disposition of the containment box contents 
will be decided by consensus of E&HP. the IH or RP 
representative. EH&C, and the CEo based on the results 
frOID Analytical Chemistry Division of the above tests .• 

6.4.2 Category 3 Development 

6.4.2.1 

6.4.2.2 

Vater pumped from Category 3 wells will be contained 
in drums. Samples will be collected by EM&C and will 
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 .. terials •. 

A decision based on the test· results will be made 
between E&HP and Engineering whether to continue 
development. 

BOREHOLE CLEANING 

When sludge and water have aceuaulated in the bottoms of 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 .ade between the RP and/or IH 
representatives whether the ~lud~'and water from the borehole 
must be contained in a drum. Yater and sludge from a Category 2 
well will be drummed, and a wet towel smear will be done by RP to 
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determine proper disposal of the drum contents. Laboratory 
testing of the drum contents for gross alpha, gross beta. 
tritium*, and pH will be done if recommended by the RP or IH 
representative. Yater and sludge removed from an RP Category 3 
well will be drummed, and laboratory testing will be done for 
gross alpha, gross beta, tritium*. and pH. EK&C will be consulted 
to determine proper disposal based on the t.est. result.s. Further 
laborat.ory test.ing to det.ermine actual cont.aminants will be done 
if recommended by EK&c. 

-Telting for trittua wHl be done for wells loe.tecl in .re .. where tritiua cont.ination is saapected. 
This decision will be -.de between RP end EM&C. 

---
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