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EXECUTIVE SUMMARY 

This report documents the drilling and installation of groundwater quality monitoring 
(GQM) wells on the perimeter of Waste Area Grouping (WAG) 7 and Solid Waste Storage 
Area (SWSA) 1. WAG 7 is located in Melton Valley and consists of approximately 116 acres. 
SWSA 1 is located inside the south boundary of the main plant area. The wells at WAG 7 
and SWSA 1 were drilled and developed between June 1989 and March 1990. These wells 
were installed to characterize and assess WAG 7 and SWSA 1 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 Geotek Engineering, Inc., under contract with Energy Systems. The 
contract was administered by the Energy Systems Engineering Division for the Environmental 
Restoration (ER) Program. Hydrogeologic support was provided by an environmental 
subcontractor [ERC Environmental and Energy Services, Inc. (ERCE)] under contract with 
Energy Systems. (As of January 1, 1992, ERCE started operating under the name of Ogden 
Environmental and Energy Services Co., Inc.) This contract was administered by ER Division 
staff. Radiation protection and industrial hygiene support for the drilling program were 
provided by Energy Systems staff or their subcontractors. 

The wells at WAG 7 and SWSA 1 were drilled with auger or air rotary rigs. Depending 
on the hydrogeologic conditions present at each proposed well location, one of four basic 
installation methods was utilized. Detailed procedures for well construction were specified 
by the Engineering Division to ensure that the wells would provide water samples 
representative of the aquifer. To ensure conformance with the specifications, Energy Systems 
Construction Engineering and ERCE provided continuous oversight of field activities. 

The purpose of the well installation program was to install GQM wells for groundwater 
characterization at WAG 7 and SWSA 1. Data packages produced during installation 
activities by the ERCE hydro geologists 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. INfRODUCTION 

The purpose of this report is to document the drilling and installation of the groundwater 
quality monitoring (GQM) wells on the perimeter of Waste Area Grouping (WAG) 7 and 
at Solid Waste Storage Area (SWSA) 1, which is a part of WAG 1. Installation of GQM 
wells was required at Oak Ridge National Laboratory (ORNL) for regulatory compliance. 
Data obtained from these wells will be used to characterize and assess groundwater quality 
at the perimeter of each WAG in accordance with applicable Department of Energy, state, 
and Environmental Protection Agency regulatory requirements. The wells in WAG 7 and 
SWSA 1 were drilled and developed during the period from June 1989 to March 1990. 

1.1 TIlE 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. DESCRIPTIONS OF WAG 7 AND SWSA 1 

WAG 7 consists of approximately 116 acres in Melton Valley; it is bounded on the south 
and east by White Oak Lake and the floodplain of White Oak Creek [Fig. 1, map pocket 
(MMES map #C3E20004A084, Rev. B)]. WAG 6 lies to the west of WAG 7 and the two 
areas are separated by a small tnbutary of White Oak Creek. WAG 7 includes seven 
chemical seepage pits and trenches that were used to contain liquid waste during the period 

, from 1951 through 1966. WAG 7 also contains the pipelines leading to the pits and trenches 
from the main plant, an abandoned decontamination facility (Building 7819), the 
Homogeneous Reactor Experiment fuel wells, the Hydrofracture Experiment Site I, and five 
shielded transfer tanks. Sixteen wells were installed along the perimeter of WAG 7 (Fig. 1, 
map pocket). 

SWSA 1 is a solid waste burial ground inside the south boundary of WAG 1, the main 
plant area (Fig. 1, map pocket). It is located near the intersection of Incinerator Road and 
Third Street. There were several wells installed around SWSA 1, and the report on the 
installation of all but two of the wells can be found in the main plant report, Groundwater 
Quality Monitoring Well Installation for WAG 1, ORNL/RAP-47.1 The last wells installed at 
SWSA 1 (Wells 946 and 947) were not drilled until after the publication of ORNL/RAP-47,1 
and thus have been included in this report. The location of these two monitoring wells are 
shown on the Fig. 1 (map pocket) . 
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2. INSTALlATION METHODS 

Four basic types of well construction were used during the GQM installation program 
at ORNL. Schematic diagrams of these four well types are shown on Fig. 2. Three of the 
four types (A, B, and D) were used at WAG 7 and SWSA 1. These types are described in 
Sects. 2.1 through 2.3. The specific details of each well installation are included in the 
monitoring well narratives (Appendix A). The specifications for drilling and well installation 
can be found in the Construction Specifications for Monitoring Wells Installation Construction 
Project, K-4491G-G12.2 The proposed well design criteria for the WAG 7 wells can be found 
in the report Preliminary Geohydrologic!Site Characterization and Proposed Water Quality Well 
Locations for WAG 7, WAG 8, and WAG 9, ORNLIRAP!Sub-86n2139!2.3 The criteria for 
the SWSA 1 wells were provided in the report Preliminary Geohydrologic Site Characterization 
and Proposed Water Quality Well Locations for WAGs 4, 5, 3, and SWSA 1, 
ORNLIRAP!Sub-86n2139/1.4 The actual completion data for WAG 7 and SWSA 1 wells are 
listed in Table 1. 

211YPEAWElL 

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

2.2 1YPE B WELL 

The first step in drilling the type B well is to auger a boring from the surface to a depth 
of 4 ft. A steel diverter casing is installed, and the annulus is grouted up to the surface. The 
boring is then deepened with a tricone air rotary bit to a minimum depth of 10ft total and 
2 It into bedrock. Next, a steel surface casing is installed and grouted into place. The air 
rotary method is used to drill the boring to the required depth. The well is completed with 
4-in-diam stainless steel screen and casing. A sandpack, a bentonite seal, and grout are 
installed in the annular space by the same procedures as used for the type A well. 
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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. 
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• Table 1. Actual completion data for WAG 7 and SWSA 1 

Depth SST 
Well Screened 

Water 
Well clean to casing 

type interval (ft) 
level 

(ft)" diam (in.) (ftY, 

1071 25.0 2 A 9.25-24.25 -3.0 

1072 70.0 4 B 55.0-70.0 -14.4 

1073 25.6 2 A 15.6-25.6 -4.3 

1074 30.0 2 D 15.0-30.0 -2.8 

1075 73.0 4 B 57.8-72.8 +1.99 

1076 20.0 2 D 9.4-19.4 -2.5 

1077 82.6 4 B 67.6-82.6 +2.2 

1078 20.0 2 A 8.75-18.75 -2.5 

1079 70.0 4 B 55.0-70.0 -6.6 

1080 20.0 2 D 9.7-19.7 -2.7 

1081 73.5 4 B 58.2-73.2 -0.1 

1082 15.0 2 D 5.0-15.0 -3.7 

1083 15.0 2 D 2.7-12.9 -1.8 

e 1084 15.1 2 D 9.53-14.83 -2.8 
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947 81.5 4 B 66.3-81.3 -6.7 

"Total drilled depth may vary from clean-cut depth. See data packages 
(Appendix A). 

bpredevelopment water level; depth measured from ground surface. 
(Negative is below surface; pOSitive, above surface.) 
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Table 1. Actual completion data for WAG 7 and SWSA 1 

Depth SST 
Well Screened 

Water 
Well clean to casing 

type interval (it) 
level 

(it)" diam (in.) (itt 
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3. ENVIRONMENTAL, HEALTII, AND SAFETY 
REQUIREMENTS 

All well drilling at WAG 7 was conducted according to the document Health, Safety, and 
Environmental Protection Procedures for Excavating Operations, ORNL/lvl-1161R1.5 Among 
the procedures set forth by this document is a system for rating proposed well locations 
according to the degree of probability that contamination will be encountered. Ratings 
obtained by this system were used to determine the level of personnel training required and 
health and safety coverage to be used during drilling. 

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

Special procedures were used during drilling. The ground surface at all drill sites was 
covered with polyethylene sheeting to prevent contact between the tools and the ground. 
The sheeting would also have protected the environment in the event of a hydraulic fluid 
release. Containment was required for all drill cuttings produced. During augering, a metal 
pan was used to hold cuttings until a health physicist (HP) could determine their proper 
disposition. During air rotary drilling, cuttings were diverted from the borehole to a special 
containment box designed by Martin Marietta Energy Systems, Inc. (Energy Systems). The 
box is a SOO-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 hydro geologist for volatile organics. The operating instructions followed for 
determining disposition of the cuttings and water produced during drilling and development 
are included in Appendix B. 
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4. FIElD SUPPORT 

The GQM wells in WAG 7 and SWSA 1 were installed by the construction contractor 
Geotek Engineering Company, whose contract began in May 1989. The drilling contract was 
administered by ORNL Engineering through Energy Systems Procurement. The management 
organization chart for the project can be found in the Task Management Plan for 
Groundwater Quality Monitoring Weillnstallation, ORNL/RAP/LTR-88/28.6 

The hydrogeologic support and installation record keeping were supplied through a 
contract with ERC Environmental and Energy Services Company (ERCE), formerly 
EDGe/MCI. 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 supplied 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 included 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). 

• '~f.. ' . 

. J 

7 

4. FIElD SUPPORT 

The GQM wells in WAG 7 and SWSA 1 were installed by the construction contractor 
Geotek Engineering Company, whose contract began in May 1989. The drilling contract was 
administered by ORNL Engineering through Energy Systems Procurement. The management 
organization chart for the project can be found in the Task Management Plan for 
Groundwater Quality Monitoring Well Installation, ORNLIRAP/LTR-88/28.6 

The hydrogeologic support and installation record keeping were supplied through a 
contract with ERC Environmental and Energy Services Company (ERCE), formerly 
EDGe/MCI. 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 supplied 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 included 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). 

" .--
, .-;(.... 

, :. 



8 

5. DRllLING RECORDS 

A complete data package has been compiled for each of the 16 GQM wells drilled in 
WAG 7 and the 2 wells at SWSA 1. These data packages can be found in Appendix A listed 
in numerical order. 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. 

Three additional forms used in the field by the site hydrogeologist but not included in 
the published data packages are the monitoring well progress form, hydraulic conductivity test 
field sheet, and containment box checklist. 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 wells. The contents of the wells were then pumped out using Geoguard 
airlift pumps and oilless air compressors. Development of a well was considered complete 
when at least three well volumes had been removed and the turbidity was measured at 5 
NTUs or less. Several wells had turbidity ratings higher than 5 NTUs even after extensive 
pumping, but, in order to prevent the pulling in of groundwater from too far away, a 
maximum limit of 30 to 35 well volumes was determined by Energy Systems hydrogeologists 
to be the upper limit that should be removed. The contents of the wells were pumped out 
using Geoguard development pumps. The two-stage Geoguard pumps were converted to 
dedicated bladder pumps for sampling after development was complete. All development 
water was contained and disposed of according to the operating instructions in Appendix B. 

Of the 18 wells in WAG 7 and SWSA 1, 10 wells had turbidity ratings of less than or 
equal to 5 NTUs. The number of well volumes removed ranged from 3.5 to 100, with an 
average of 30.7. The procedure for measuring turbidity included in report 
ORNLJRAP/LTR-881286 was replaced with a more accurate method. While the method 
previously used depended on a visual comparison of the sample with prepared standards, the 
new method employs the Cole-Parmer turbidimeter, which measures NTUs by passing a 
lens-focused light beam through a test tube filled with the water sample. A photosensor ,~ 
detects the intensity of the exiting light beam, and an analog scale on the instrument displays .;;;. 
the turbidity of the sample. 
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7. SAMPLING DURING INSTALlATION 

The ERCE hydrogeologist took samples of soil, rock, and drilling water during well 
installation and submitted them to the ORNL Analytical Chemistry Division for chemical 
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 during 
air rotary drilling. All samples were transferred using chain-of-custody forms, which are 
included in the data packages. The sampling procedures are explained in report 
ORNL/RAP/L1R-88/286• Soil samples were collected from each single well and from one 
well of each well pair. A drilling-water sample was collected from each air-rotary-drilled 
boring. 

Analyses for 31 chemical elements, gross alpha, gross beta, and 40K were routinely 
performed on the soil and water samples. Results from these analyses can be found in the ER 
Division Records Control Data Base. 
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8. SPECIAL NOTES ON INSTALlATION AND DEVELOPMENT 

The following special events took place during the drilling of the GQM wells in WAG 7 
and SWSA 1. . 

8.1 CONTAMINATION DEIECfED 

• Radioactive contamination was detected by the Energy Systems HP at Well 1078 in 
WAG 7 and Well 946 at SWSA 1. Readings up to 0.2 mR/h were observed during the 
drilling of the interval from 0 to 4 ft at Well 946 and in the upper soil interval of Well 
1078. 

• The ERCE hydrogeologist detected readings of volatile organics (VO) above background 
(as high 161 ppm) with a Photovac photoionization detector in Well 1081 and in the 
containment box used at Well 1081. The VO levels in the containment box were found 
to have decreased to less than 0.5 ppm after several hours. 

• A sulfur odor was detected during the development of Well 947. 

8.2 DEVIATIONS FROM TIlE SPECIFICATIONS 

• Well 946 was drilled to a specified total depth of 25 ft, but sloughing of the borehole 
wall filled the boring up to 13.5 ft. Since there was sufficient water in the hole, the well 
was installed at this depth. 

• At Well 1075, a 10-in-diam surface casing was set into the soil/rock interface at 4.4 ft. 
Subsequently, it was determined that surface casings should be at least 10 ft deep to 
prevent cross-contamination and "blow-outs" during air rotary drilling. Therefore, the 
4.4-ft casing was removed and replaced with a 10-ft casing. 

• Well 1086 was drilled to a depth of 15 ft, where the recovery rate was 5 ft per hour. 
The borehole was deepened to 30 ft without a significant increase in the recharge rate. 
Hence, the borehole was backfilled with sand and a 2-ft bentonite cap to a depth of 
14.75 ft, and the well was completed. 

• A water filtration system was designed by ORNL Engineering to facilitate development 
of slow-recharging wells. The system was tested during the development of Well 1074. 
It worked by pumping the water produced into a sand-filled stainless steel drum where 
suspended solids were filtered out. The filtered water was then reintroduced into the 
well to allow continuous development. 

83 HYDRAULIC FLUID SPll.I.S 

Hydraulic hose breaks occurred at Wells 1072, 1075, and 1077. No well bore 
contamination occurred in any of the cases, and all hydraulic fluid was cleaned from the 
equipment prior to the continuation of drilling. 
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1.0 General Information 

1.1 Well Location 

MONITORING ItEU PROGRAM 
HEU. DATA NARRA 11W: 

HELL NQ.~ 

Monitoring well number 946 is located in SWSA 1. 
It is located at the intersection of Incinerator 

Road and Third street. Approximately 200' 
southwest of Building 3544. The location is shown 

on ORNL drawing number C3E 20004 A075. Survey 
coordinates for this well are N 21091.0465, E 

30646.7597 (X-l0 grid) or latitude 35° 55' 25.96" 
and longitude 84°18' 58. Slit. Coordinate data 

were provided by Martin Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert state Plane Coordinates came 

from the publication "Tennessee Valley Authority 
Data Services Branch and Mapping Services Branch, 
Oak Ridge, Tennessee, DOE Plant Control, November 

6, 1985, Field Book: ESS-3115, pp. 1-20. 11 The 

latitude and longitude were calculated by Adams 
Craft Herz Walker Engineering, Inc., using methods 

from the u.s. Coast and Geodetic Survey 

Publication 62-4, "State Plane Coordinates by 

Automatic Data Processing." 

1.2 Drilling Information 

Well number 946 was drilled by Geotek Engineering 
Company. A Mobile B-50 rig and an Ingersol Rand 

T~4 rig were used to drill this boring for monitor 
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MONITORING I+ELL PR()(;RAJI 
#Ell. DA TA NANNA TT'IE' 

I+ELL No.-...2.%. 

well installation'under the operation of Larry 

Ledbetter with the assistance of Freddy Dixon and 

Rick Herron. Drilling commenced on 7/31/89 and 

was finished on 8/16/89. 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:* 

07/31/89: The auger rig was decontaminated along 

with the sampling and drilling 

equipment. The rig was mobilized to the 

site, plastic was layed down, and the 

rig was set up. Split spoon samples 

were taken from the surface to a refusal 
depth of 9.3'. A 6.0" auger was used to 

auger from the surface to a refusal 

depth of 9.5'. Photovac readings of 
<.05 ppm. A bulk density sample was 

taken from the interval 7.0 to 7.3'. 

The length was 3 1/2 inches, diameter 1 

1/4 inches and weight of 158.1 grams. 

Two soil samples from the split spoons 

were taken. The boring will have to be 
completed with the air rotary. When the 

augers were removed, the last 5.0' 

section was saturated. All cuttings out 

of the hole were contained in the pan 

and augers were left on plastic as per 

* This information was typed directly from field notes 

and was edited only when necessary for clarification. 
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MONITORING I+ELL PR()(;RAJI 
#Ell. DA TA NANNA TT'IE' 
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were taken from the surface to a refusal 
depth of 9.3'. A 6.0" auger was used to 

auger from the surface to a refusal 

depth of 9.5'. Photovac readings of 
<.05 ppm. A bulk density sample was 

taken from the interval 7.0 to 7.3'. 

The length was 3 1/2 inches, diameter 1 

1/4 inches and weight of 158.1 grams. 

Two soil samples from the split spoons 

were taken. The boring will have to be 
completed with the air rotary. When the 

augers were removed, the last 5.0' 

section was saturated. All cuttings out 

of the hole were contained in the pan 

and augers were left on plastic as per 

* This information was typed directly from field notes 

and was edited only when necessary for clarification. 
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HP (due to possibility of contamination 

based on location). No contamination 
was detected. Smears are O.K. 

8/1/89: A 22.0 inch diameter boring was augered 
to 4.0' for the purposes of setting a 
diverter casing. During augering, C.E. 
Stooksbury detected contamination. All 
cuttings were contained in 55 gallon 
drums. Issue over what should be done 
with "contaminated" equipment (augers, 
pan, etc.). Decision made by HP 

officials and R.C. Williams to leave 
equipment on site until further notice. 
At 4', 14 inch diameter diverter casing 
was installed and grouted. Auger rig 
was taken to decon area, cleaned and 
green tagged so Geotek could take it 
back to their eompany. Decision made- to 
let material on augers (mud) dry 
naturally and then smear them again. 

8/4/89: The T-4 was deconed along with drilling 
equipment and mobilized to the site 
where it was set up. The containment 
box was hooked up and the boring was 

completed to 25.0' with an 8.0" tricone. 
An air and water sample was taken at 
15.0'. Chris Wallen supervised drilling 
from 15.0' to 25.0'. After 1 hour of 
recharge the water level was at 6.9', 
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8/1/89: 

8/4/89: 

HP (due to possibility of contamination 

based on location). No contamination 
was detected. Smears are O.K. 
A 22.0 inch diameter boring was augered 
to 4.0' for the purposes of setting a 
diverter casing. During augering, C.E. 
Stooksbury detected contamination. All 
cuttings were contained in 55 gallon 
drums. Issue over what should be done 
with "contaminated" equipment (augers, 
pan, etc.). Decision made by HP 

officials and R.C. Williams to leave 
equipment on site until further notice. 
At 4', 14 inch diameter diverter casing 
was installed and grouted. Auger rig 
was taken to decon area, cleaned and 
green tagged so Geotek could take it 
back to their €ompany. Decision made· to 
let material on augers (mud) dry 
naturally and then smear them again. 

The T-4 was deconed along with drilling 
equipment and mobilized to the site 
where it was set up. The containment 
box was hooked up and the boring was 
completed to 25.0' with an 8.0" tricone. 
An air and water sample was taken at 
15.0'. Chris Wallen supervised drilling 
from 15.0' to 25.0'. After 1 hour of 
recharge the water level was at 6.9', 
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contamination levels were found to be 
negligible by L.C. Johnson. After the 

drill rods were removed the boring was 
measured and found to have collapsed to 
17.0'. CAH, Bryn Howze, R.C. Williams 

and Chris Wallen discussed situation. 

R.C. Williams suggests that we talk to 
Bill McMaster before setting the well 
(to see if boring is deep enough) B. 
Howze suggest using a temporary casing 

to assist in cleaning out boring. CAH 
suggest setting the well at this depth. 
Well will be set tomorrow. Air sample 

was checked under an ultraviolet light 
and found to have no detectable 

hydrocarbons. 

8/15/89: R.C. Williams suggests that the mud be 
removed by pumping it out. All material 
will be contained in the containment box 

or 55 gallon drums pump not strong 
enough to pump out the thick material. 
The boring was measured again and was 

found to have a total depth of 13.5 1
• 

Bill McMaster says to set the well at 
this depth (water coming in at 9.5') He 
recommends that .5' of sand be placed in 
the boring and to use a 5.0' screen. 
Sand (1/2 a bag) was poured to 12.60' 
and then a 5.511 section of 2.0" 
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contamination levels were found to be 

negligible by L.C. Johnson. After the 

drill rods were removed the boring was 

measured and found to have collapsed to 

17.0'. CAH, Bryn Howze, R.C. Williams 

and Chris Wallen discussed situation. 

R.C. Williams suggests that we talk to 

Bill McMaster before setting the well 

(to see if boring is deep enough) B. 

Howze suggest using a temporary casing 

to assist in cleaning out boring. CAH 
suggest setting the well at this depth. 

Well will be set tomorrow. Air sample 

was checked under an ultraviolet light 

and found to have no detectable 

hydrocarbons. 

8/15/89: R.C. Williams suggests that the mud be 
removed by pumping it out. All material 

will be contained in the containment box 

or 55 gallon drums pump not strong 

enough to pump out the thick material. 

The boring was measured again and was 

found to have a total depth of 13.5'. 

Bill McMaster says to set the well at 

this depth (water coming in at 9.5') He 

recommends that .5' of sand be placed in 
the boring and to use a 5.0' screen. 

Sand (1/2 a bag) was poured to 12.60' 

and then a 5.51' section of 2.0" 
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stainless steel screen (cap + screen) 
and 10.0' section of casing was 
installed to a total depth of 12.61. A 

centralizer was placed at 8.0'. Sand (7 

3/4 bags) was then poured into the 
annulus to a depth of 6.2'. 1 bucket of 
bentonite was poured to a depth of 4.3'. 

8/16/89: The annulus was grouted. Three bags of 
cement and 15 lbs. of bentonite were 
used. James Lamb of ERC recorded 
grouting activities. 

8/30/89: The 4-inch well casing was cut and 
filed. Geotek and CAR present. 

9/5/89: 

* Note: 

The well was tested with the "Go-NOGO 
Gauge". The well passed. R.C. 
Williams, Geotek and CAR on site. 

The pump and barrels were left on sit~ 
for later testing. The box, pump and 
barrels were sampled. The containment 
box was found to be contaminated with 
beta. It still remains at decon area. 
The pump was brown tagged and removed. 

The augers previously maintained were 
green tagged and taken to decon area for 
cleaning. 

This well was logged by ERC Environmental and 
Energy services Co. (ERC), hydrogeologist C. 
Allison Hodges. All well construction materials 
and supplies were from Martin Marietta 
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stainless steel screen (cap + screen) 
and 10.0' section of casing was 
installed to a total depth of 12.61. A 

centralizer was placed at 8.0'. Sand (7 

3/4 bags) was then poured into the 
annulus to a depth of 6.2'. 1 bucket of 
bentonite was poured to a depth of 4.3'. 

8/16/89: The annulus was grouted. Three bags of 
cement and 15 lbs. of bentonite were 
used. James Lamb of ERC recorded 
grouting activities. 

8/30/89: The 4-inch well casing was cut and 
filed. Geotek and CAH present. 

9/5/89: The well was tested with the "Go-NOGO 
Gauge II • The well passed. R. C. 
Williams, Geotek and CAH on site. 

* Note: The pump and barrels were left on sit~ 
for later testing. The box, pump and 
barrels were sampled. The containment 
box was found to be contaminated with 
beta. It still remains at decon area. 
The pump was brown tagged and removed. 

The augers previously maintained were 
green tagged and taken to decon area for 
cleaning. 

This well was logged by ERC Environmental and 
Energy Services Co. (ERC), hydrogeologist c. 
Allison Hodges. All well construction materials 
and supplies were from Martin Marietta 
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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 

SWSA 1 is located in Mel'ton Valley, which is in 
the Valley and Ridge Physiographic Province of 
East Tennessee. SWSA 1 is underlain by limestone, 
siltstone and calcareous shale of the Ordovician 
Chickamauga Group. The Chickamauga Group is 1735 
feet thick in SWSA 1 and has been separated into 
eight distinguishable and mappable subdivisions. 
They are in ascending order lettered A through H. 
The average angle of dip in SWSA 1 is 36 degrees 
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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 

SWSA 1 is located in Mel-ton Valley, which is in 
the Valley and Ridge Physiographic Province of 
East Tennessee. SWSA 1 is underlain by limestone, 
siltstone and calcareous shale of the Ordovician 
ChickamaUga Group. The Chickamauga Group is 1735 

feet thick in SWSA 1 and has been separated into 
eight distinguishable and mappable subdivisions. 
They are in ascending order lettered A through H. 
The average angle of dip in SWSA 1 is 36 degrees 
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2.3 

dipping to the southeast, and the average 
direction of strike is north 58 degrees east. 

Sample Collection 

Three samples 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 custddy forms for these 
samples are included with this data package. Soil 
sample 0946501 was collected in the split spoon 

interval from 2.0 feet to 2.5 feet on 7/31/89 ~nd 

soil sample 0946502 was collected from the split 
spoon interval from 7.S to 9.3 on 7/31/89. Drill 
water sample' 0946W01 was collected from the water 

p~p on the drill rig on 8/14/89. Analytical 

results for the three samples described above c~~ 
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 7.0 to 7.3 feet. 
The sample was measured, and weighed, and a bulk 
density of 2.43 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A six-inch diameter 
boring was split spooned/augered from ground 

~~1 , 
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dipping to the southeast, and the average 

direction of strike is north 58 degrees east. 

Sample Collection 

Three 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 custddy forms for these 
samples are included with this data package. Soil 

sample 0946S01 was collected in the split spoon 

interval from 2.0 feet to 2.5 feet on 7/31/89 and 
soil sample 0946502 was collected from the split 
spoon interval from 7.5 to 9.3 on 7/31/89. Drill 
water sample' 0946W01 was collected from the water 

p~p on the drill rig on 8/14/89. Analytical . 

results for the three samples described above c~~ 

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 7.0 to 7.3 feet. 

The sample was measured, and weighed, and a bulk 
density of 2.43 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A six-inch diameter 

boring was split spooned/augered from ground 
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surface to auger refusal (9.5 feet). The air 
rotary method was required to complete the boring 
to the specified total well depth. A twenty two­
inch diameter boring was augered from ground 
surface to 4.0 feet and a fifteen-inch diverter 
casing was installed and grouted. An eight inch 
diameter boring was then drilled with an air 

rotary tricone roller bit from 9.5 to 25.0 feet. 
After drilling procedures were completed, the 
borehole collapsed to 13.5'. Before the casing 
was installed, one-half bag of sand was poured 
into the borehole from 12.61' to 13.5' to provide 
a base for the stainless steel. A two-inch 

diameter stainless steel screen with welded bottom 
cap was then installed from 7.1 to 12.36 feet. A 
two-inch diameter stainless steel casing was 
installed above the screen at 7.1 feet and 
extended 2.10 feet above ~round surface. A 
sandpack was then tremied into the annular space 
from 6.2 to 12.61 feet, with a 1.9-foot bentonite 
pellet seal poured into the annular space above 

the sandpack from 6.2 to 4.3 feet. The annular 
space from the top of the bentonite seal to the 

surface was tremie-grouted with a cement/bentonite 
slurry. A detail of the well is included on the 
well installation/completion form. 

2.4.2 Well Development 

Well number 946 was developed to remove drill 
cuttings, silt, and other fines from the 
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.. surface to auger refusal (9.5 feet). The air 
rotary method was required to complete the boring 
to the specified total well depth. A twenty two­
inch diameter boring was augered from ground 
surface to 4.0 feet and a fifteen-inch diverter 
casing was installed and grouted. An eight inch 
diameter boring was then drilled with an air 

rotary tricone roller bit from 9.5 to 25.0 feet. 
After drilling procedures were completed, the 
borehole collapsed to 13.5 1 • Before the casing 
was installed, one-half bag of sand was poured 
into the borehole from 12.61 1 to 13.5 1 to provide 
a base for the stainless steel. A two-inch 

diameter stainless steel screen with welded bottom 
cap was then installed from 7.1 to 12.36 feet. A 
two-inch diameter stainless steel casing was 
installed above the screen at 7.1 feet and 
extended 2.10 feet above ~round surface. A 
sandpack was then tremied into the annular space 
from 6.2 to 12.61 feet, with a 1.9-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 6.2 to 4.3 feet. The annular 

space from the top of the bentonite seal to the 

surface was tremie-grouted with a cement/bentonite 
slurry. A detail of the well is included on the 
well installation/completion form. 

2.4.2 Well Development 

Well number 946 was developed to remove drill 
cuttings, silt, and other fines from the 
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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 186 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 
>100 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 2/14/90 at a depth of 10.1 feet below ground7 
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 946 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 
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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 186 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 
>100 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 2/14/90 at a depth of 10.1 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. 

2.5 Hydraulic Conductivity Testing 

Well number 946 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 
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tr~nsducer and an Ommidata Datapod II data recorder. 
The hydraulic conductivity value of 3.05 x 10-4 

cm/second (shown as permeability on the hydraulic 

conductivity calculations) 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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tr~nsducer and an Ommidata Oatapod II data recorder. 
The hydraulic conductivity value of 3.05 x 10.4 

cm/second (show'n as permeability on the hydraulic 

conductivity calculations) 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 -ORII.I.ING CH~CKLIST FOR 
MONITORING HELI.S 

COMPLIANCE 
PRE -DRILLING TASKS DATF. INITlAI..S 

1. E'XCA VA l10N P£'RAiIT OBTAINE'D. 07-31-89 etA\1-

2. ALL E'QI.IIPAIENT HAS BE'EN CLEANE'D BEFORE DRIWNG. 07-31-89 CtA:- H 

.Ja. SCREE'N AND CASINCS HA j,f" BEIN WASHED. STEAME'l), N/A 
RINSE:D I+fTH DE-IONIZED OR IJISl1ll£l) WA TER. RINSE:D 
I+fTH ISOPROPYL ALCOHOl.. #W?APP£l) I+fTH PROTECl1j,f" 
COVERINC AND STORED OFF THE' GROUND. 

3/). PRE -PACKAC£'D SCREENS, CASINCS AND CENTRAliZERS 08-15-89 CJA\-( 
WE'RE USED. 

4. HIORK AREA FOR SAMPLE EXAMINA TJON COVERED I+1TH 07-31-89 CtAH 
CLEAN POl. 'YE:THYLENE. 

5. CLEAN KNIj,f"S, CLOj,f".5; SAMPLE JARS AND LABELS 07-31-89 c~ 

e ON-HAND. 

6. POl. 'YE:THYLENE' COVER IN PLACE Ol£li' HOLE. 07-31-89 c1Afr 

ADDIl10NAL NO TES/OBS£RVA TJONS: 

• OBSERj,f"R SlCNATURE/DA~~~F' 08-15-89 

c. Allison Hodges 
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PRE -DRII.I./NG CH~CKI.IST FOR 
MONITORING ftf"LLS 

COMPLIANCE 
PRE -DRILLING TASKS DATE' INITIALS 

1. EXCA VA 770N PERMIT OBTAINED. 07-31-89 etA\-\-

2. ALL EOUIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 07-31-89 C.J4-\:i 

.Ja. SCREEN AND CASINGS HA Vf" BEEN WASHED, STEAMED, N/A 
RINSED I+flH DE-IONIZED OR DlS77LL£D WA T£R, RINSED 
I+flH ISOPROPYL ALCOHOl.. I+f?APPED I+fTH PROTEC77Vf" 
COVERING AND STORED OFF THE GROUND. 

.:lb. PRE -PACKACED SCREENS. CASINGS AND CE'NT'I?AUZERS 08-15-89 CJl\\-\ 
WERE USED. 

4. WORK AREA FOR SAMPLE EXAMINA 770N COVERED iWlH 07-31-89 CtA-H 
CLEAN POL 'YE:lHYLEN£. 

5. CLEAN KNIVES. CLOVf"S. SAMPLE JARS AND LABELS 07-31-89 c~t\ 
ON-HAND. 

6. POL 'YE:THYLENE COVER IN PLACE OVER HOLE. 07-31-89 cffift 

ADOI77ONAL NOTES/OBS£RVA 77ONS: 

• OBSERVER SlGNATURE/'DA~. (j~4kd'<r' 08-15-89 

C. Allison Hodges 
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DECONT~M/NA TlON CHECKLIST 

DRILLING EQUIPMENT 

ISOPROPYl. DeON/ZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE" RINSE" 

RIG X X x NPI NPI 

AUGERS 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 

. 
WORK TOOLS X X X X X 

AUGER PINS X X X X X 

OBSERVER SIGNATURE/OAT£C:<, ~ ~~ 07 31-89 
c. Allison Hodges 

• 
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*, ERe I EDGE 
Environmental WELL No._!i4P-_ and Enercy 

~ Services Co. • 
DECONTdM/NA TlON CHECKLIST 

DRILLING EQUIPMENT 

ISOPROPYL aeON/ZED 

E()IJ/PMENT SCRAPE ST£AM STF.AAi ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X x N,M N,M 

AIJGERS X X X X X 

81TS X X X X X 

Roas x x x x X 

SAMPLERS X X X X X 

PIPES X X X X X 

. 
WORK TOOLS X X X 

. 
X X 

AIJGER PINS X X X X X 

08SERVER SICNATURE/OATECrd-~ ~~ 07-31-89 
C. Allison Hodges 
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ORNL MONI TORING ~LL LOG PAGE' _1_ Q'""-L 

LOCA7TON: Sli5A 1 DATF: START: 07-31-89 

DRILLER: Larrz Ledbetter fiNISH: 08-16-89 

HELPER: Freddy DixoQ [Rick Herron 
LOCGEIJ BY: c. AlJison Hodges 

HEAL TH PHYSIOST: L. C t Johnson 
DRILL: Ingerson Rand T-4 C. E. Stooksbury 

TYPE DRIWNG: S:eli t s:eoon I auger I air rotar:t: LUBRICANT rrP£: Green stuff 

. No. SAMPL£S TAKEN: Two TYPE': Soil 

CONTAINMENT TYPE: Plastic I I!Si!:lh 55 liSi!:lllJn &h:::wu:; I !;C::lta:i:cm!i:Dt llex 

THICKNESS OF SOIL (REFUSAl. OCPTH): 2.J' ORIWNG nulO SAMPL£S: 

DEPTH DRILL£() IN ROCK: 15.7' T'YPC: Water OATF: 8-14-89 

TOTAL DEPTH OF #fEU: . 25.0' 

~i:j SAMPlE P£RCOIr 
(NUMBER " RECOVOlY' sal./llEDROCK DESCRIP7TON 

FROM TO INTERVAL) I(SPUT SPOONS) 

0.0 0.5 25% ClavI light brown. with roots wet. e 0.5 1.0 Clay. dark brown and dark olive gray, with·v, 

roots, wet. 

1.0 2.5 946501 
.J 

Clay, dus~ brown, with abundant chert frag-

2.0-2.5' ments, dark yellowish brown. sand to pea gravel 

sized. 

2.5 3.5 85% ClavI olive grav and moderate brmm. Contains 

chert fragments, light gray. flinty, with 
quartz crystals. Clay is moist but brittle 

(crumbly). 

3.5 5.0 Clay. mottled, dark yellowish brown and 

brownish gray with shale fragments, dusky 

brown, highly weathered, clay is moist and 

slightly firm. 

5.0 7.0 80% Clay, olive gray. with chert fragments. milky 
white, pea gravel sized. Clay is hard and 

firm. 

e 7.0 7.5 Chert fragments. dark yellowish orange, sand ! 

to pea gravel sized. coated with clay, olive i 
. 

gray. Slightly wet. 

PAGE' .1l. OF.fL. 

, 
ERe / EDGE 

." Environmental 
WE'LL No. 946 

and Enercy 
~ Services CO. 

ORNL AlONI TORING ~LL LOG PAGe...L or-L 

LOCA710N: ~SA 1 OAT£'.' START: 07-31-89 

DRILLER: Larr:.z:: Ledbetter RNISH: 08-16-89 

LOGGED BY: C. AJ]jsQP Hodges 
HELPER: Fredd:y: Dixon LRick Herron 

HEALTH PHYSICIST: L. (;. .rgblJ~gn 
DRILL: Ingerson Rand T-4 C. E. Stooksbury 

TYPE DRIlliNG: SElit sEoon l auger I air rotar~ LUBRICANT TYPE: Gteen stuff 
No. SAMPLES TAKEN: Two TYPE: Soil 

CONTAINMENT TYPE: Plastics I!5!:Ds 55 g5!:llgn gtyms. ~!:!lJta:inmelJt bc~ 

THICKNESS or SOIL (REFUSAL DEPTH): 2.:2' DRilliNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 15.7' TYPE': Water DAlF: 8-14-89 

TOTAL DEPTH or HEI.J..: . 25.0' 

.. ~~ SAMPt.E PE'RCENT 
(NUMBER '* RCCOVE'/tY sat./'IIEDROCK DESCRlPl10N 

FROM TO INlFRVAL) i(SPUT SPOONS) , .. . , 

0.0 0.5 25% Clay. light brown. with roots wet. 
0.5 1.0 Clay. dark brown and dark olive gray, with·~· 

roots t wet. 

1.0 2.5 946S01 Clay, duskS 
.J 

brown, with abundant chert frag-

2.0-2.5' ments, dark yellowish brown, sand to pea gravel 

sized. 

2.5 3.5 85% Clay, olive gray and moderate brown. Contains 

chert fragments, light gray. flinty, with 
quartz crystals. Clay is moist but brittle 

(crumbly). 

3.5 5.0 Clay, mottled, dark yellowish brown and 

brownish gray with shale fragments. dusky 

brown, highly weathered, clay is moist and 

slightly firm. 

5.0 7.0 80% Clay, olive gray, with chert fragments. milky 
white, pea gravel sized. Clay is hard and 

firm. 

7.0 7.5 Chert· fragments, dark yellowish orange. sand 

to pea gravel sized, coated with clay, olive 

gray. Slightly wet. 



., ERe lEDGE 
Environmental 

WELL No. 946 
and EnerlY 

~ Services CO. e 
ORNL MONITORING WELL LOG II PAGE _2_ OF:_2_ 

DEPTH SAMPLE P£RCENT 
(feET) (NUMBER Ie RECOI£RY SOIL,/tJ£OROCK D£SCRIPTTON 

FROM TO INTFRVAL) (SPUT SPOONS) 

7.5 9.0 1~g~~73 75% Clay, olive gray, with some chert, sandy. 

9.0 9.3 Chert, milky white, large fragments, wet. 

9.3 Split spoon refusal. 

9.3 9.5 Clay, olive gray and moderate brown with chert 

fragments. 

9.5 Auger refusal on limestone. 

9.5 10.0 *Hard, slightly irregular drilling. 

10.0 25.0 *Hard, rough, irregular, slow drilling. 

25.0 Total Depth 

*Detail lithologic log could not be provided 

for the interval from 9.5' to 25.0' due to use 

of containment box. e 
Less than 0.2 mR per hour (at 1/211) gross beta 

radiation. was detected by the HP in the 

interval from 0 to 4'. 

e 
PAGE .li... OF .12.. 

., ERe lEDGE 

~ Environmental 
WELL No. 946 

and EnerlY 
~ ~ Services CO. 

ORNL MONITORING WELL LOG II PAGE _2_ OF:_2_ 

DEPTH SAMPLE P£RCENT 
(feET) (NUMBER Ie RECOI£RY SOIL,/tJ£OROCK D£SCRIPTTON 

FROM TO INTFRVAL) (SPUT SPOONS) 

7.5 9.0 1~g~~73 75% Clay, olive gray, with some chert, sandy. 

9.0 9.3 Chert, milky white, large fragments, wet. 

9.3 Split spoon refusal. 

9.3 9.5 Clay, olive gray and moderate brown with chert 

fragments. 

9.5 Auger refusal on limestone. 

9.5 10.0 *Hard, slightly irregular drilling. 

10.0 25.0 *Hard, rough, irregular, slow drilling. 

25.0 Total Depth 

*Detail lithologic log could not be provided 

for the interval from 9.5' to 25.0' due to use 

of containment box. 

Less than 0.2 mR per hour (at 1/211) gross beta 

radi ati on. was detected by the HP in the 

interval from 0 to 4'. 

PAGE .li... OF .12.. 
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. ~ 946 
Engineering, Design & Geosciences Group, Inc. I ZL No. __ _ 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615}966-9788 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGG~. PROO~ 
Br: C. All, son Hodges Br: Mi chael L. Ebers 

DRILUNG COMPANr:~:~G~e~o~t~e~k ______________________ ___ 

DRILU:R: Larry Ledbetter HELPER: Freddy Di xon 

LOCA TlON"-..:W:.:...,:A.=.,:G1:......-__ 

C;:N'21 ~f . n~%WINA TFS 

F 30646.7597 
£LEV. GROUND 777 74 
£lEV. TOP STAINLESS 
STEEL CASING. 77 9.84 
DRILLING DA TES: 
STARTED: 7 ~31~89 
FINISHED: 8 16 89 
LOCKING STEEl. COlei' EQUIPMENT o....§.:.Q 

o 22.0 

INCHAUGER~ 

INCH AUGER ----±..:.Q 
L.F. 

L.F. 
II rIO INCH DIAMETER 

3
S1U]. PROTFCTT'-£" CASINC 
• jj FT. ABOIE'" GRotIND 
ro ..2..,....O..-F BCLOW 
GRotIND SURFACE 

o 8.0 INCH ROTARY 15. 5 

MA TFRIALS USED 

EST. USED 
VOL. VOL. 

~ 2 6 FEET OF 2. 0 IN. S. S. SCREEN 

~ FEET OF ~. 0 IN. S. S. CASING 

U. ..2J5SACKS OF SAND 

48 50.0 POUNDS OF BENTONITE PELLETS 

.2......9.....l......0 SACKS OF CEMENT 

15. 0 POUNDS OF, POWDERED BENTONITE' 

~ GALLONS OE WA TE'R (CEMENTlNG) 

REASON FOR DIFFERENCES BETWEEN ESTlMA TE'D 
VOLUMES AND USED VOLUMES 

Large washout zone in screen 
interval 

IfE1.i.. COlei' VSED ~ LOCK/NC STEEl. COl;£]? o FL/ISH MOUNTED If£Z.L COlIER 
DOTH£R 

SlL T TRAP VSED )f3' ~ NO 0 

MONITORING ItEZ.L. PUMP BASE SET AT 

CENTRAliZERS AT 8. 0' FEET. 
____ FEET. 

____ FEET. 

NOTE'.: 
ALL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNlESS OTHERWISE NOTFD: 

10.1 FEET. 

HOI.£ Cl.ENIED otIT 

ro 12. 61FEET .. r. 

~ CONCR£1F PAD 

~2~NCIf /)/Iei'7ER 
CASING _u_ -. u_ FT. ABOIE'" 

GTiotlND SURFACE ro 
. .!:l.....Q... FT. 8£LOW GRotIND 

SURFACE 

r::'1 GRotIT.5FAL 0 • 0 ro ., 3..l.. FEET--

JL..Q..;NCH DIAMF:7ER 

BOIiEHOI.£ 

~NCH DIAMm9sTAlN~ 
STEEl. CASINC 2 10FT. ABO'-£" 

GRotIND SURFACE TO .2......LFT. 

CENTRALIZER (T'tP.) 

F:::':::::::~~ • BENroNlTF PElLET .5FAL 

....:..4......l ro 6 • 2 FEET 

' • .1 T.2A~ 12.61 mT 

~NCH DIAMETER 

.~~~ :1 STAINIISS STEEl. Jl.....Qli) 

sz.~ry ~. 36 m } 

~NCH DIAMF:7ER STAIM 

!==!,if I STEEl. SIL T TRAP/CAP 
'. .7· - l.2......1Q. TO li......2.lnrr 

8OTTOItI OF 8OR£H0I.£ .. ' .. .. .. . ., 

15.....Q..nrr TYPE DWELL NOT TO SCALE 

,:;' PAG£ ~ OF~. 

,. • 

946 
Engineering, Design & Geosciences Group, Inc. . WELL No. __ _ 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615}966-9788 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOCA TlON",-W:..:..:A..:..:G::..=l __ _ 

C;:N'21 ~f . n~%WINA TFS 
F 30646.7597 

LOGG~ PROO~ 
Br: C. All i son Hodges Br: Mi chael L. Ebers 

DRIlliNG COMPANr: Geotek 

DRILLER: Larr,t 

EQUIPMENT 

MA TERIALS USED 

EST. USED 
VOL. VOL. 

Ledbetter 

0 6.0 

0 22.0 

0 8.0 

HELPER: 

INCH AUGER 

INCH AUG£/? 

INCH ROTARY 

~ 2 6 FEET OF 2. 0 IN. S. S. SCREEN 

~ FEET OF ~. 0 IN. S. S. CASING 

U. -2,J5SACKS OF SAND 

48 50.0 POUNDS OF BENTONITE PELLETS 

.2......9.....l......0 SACKS OF CEMENT 

Fredd,t 

5.5 

4.0 

15.5 

15. 0 POUNDS OF, POWOERED BENTONITE' 

~ GALLONS OE WA TE'R (CEMENTlNG) 

REASON FOR DIFFERENCES BETWEEN ES71MA TE'D 
VOLUMES AND USED VOLUMES 

Large washout zone in screen 
interval 

IfE1.i.. COla VSED ~ LOCKINC STEEl. COl;£]? 

Dixon 

L.F. 

L.F. 

o FL/ISH MOUNTED IfE1.i.. COla 
DOTH£R 

SlL r TRAP VSED )f3' ~ NO 0 

MONITORING ItEZ.L PlIMP BASE scr AT 

8.0' CENTRAliZERS AT ____ FEET. 
____ FEET. 

_____ FEET. 

NOTE'.: 
ALL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS OTHERWISE NOTED: 

10.1 

HotE CLEANED OiIr 

ro 12 • 61 FEET -----i-r' 

£LEV. GROUND 777 74 
£LEV. TOP STAINLESS 
STEEL CASING. 77 9.84 
DRILLING DA TES: 
STARTE]): 7131L89 
FINISHED: 8/16789 
LOCKING STEEl. COlei' 

~ 10 INCH DIAMETER 

~--3STUl. PROTFCTT'-£" CASINC 
• jj FT. ABO'-£" GROUND 
ro ..2..,....O..-F 8CLOW 
GROUND SURFACE 

/WO<ftiiI;:o-- CONCR£1F PAD 

~_2~NQ'f QIIei'7ER 
CASINC _U_ •• _U FT. ABO'-£" 
GTiOilND SURFACE ro 
. .!:l.....Q... FT. 8£LOW GROiIND 

SURFACE 

22.........Q...INCH 8OR£HotE 

..Q....Q...ro~ 

GROiIr .5FAL ~ ro '.-.t---3..l.. FEET 

. 8 • 0 INCH DIAMF:7ER 

801iEHotE ,,' 

~NCH DIAMm9srAlN~ 
STEEl. CASINC 2 10FT. ABO'-£" 

GROUND SURFACE ro .2......LFT. 

:~---- BENroNlTF PELL£r .5FAL 

....:..4......l ro 6 • 2 FEET 

...... __ T.2A~ 12.61m; 

~NCH DIAMETER 

J~~I---- srAlNl.£SS STEEl. Jl.....Qli) 

sz.~ry ~. 36 m } 

2 • 0 INCH DIAMF:7ER SrAiM 

i:=101iif:.-lf---- STEEl. SIL r TRAP/CAP .... . . . . . . . . 80TmM OF BORDIot.E -_........,.. . ...:, . .....:..... ..:.I' l..2...J.Q. ro ~ 

TYPE DWELL 15.....Q..nrr 
NOT TO SCALE 

,(;' PAGE ~ OF~. 

" 



..., ERe / EDGE 
UELL No._ 946_ Environmental 

and Energy OA TE: 8/15/89 
~ Services Co. e 

MONITORIN~ ~I.L AlA !L.RIALS 
CERT/RCA TlON 

IT£M/MA T£RIAL 12~ lI. ".fiE'll ~ lCl::f.. ttlLAJIiEIi 

SAND 

8/15/89 1 

8ENTONlTE 
8/15/89 Stores 

STAINLESS ST££L SCREE'N (PREPACKAGED • )6) 
ONO 8/15/89 Stores 

STAINLESS STEEL CASING (PREPACKAGED ~ ~S) 8/15/89 Stores 
STAINLESS S1E£L CENTRAliZERS (PREPACKAGED ~ ~) 8/15/89 Stores 
STAINLESS S1E£L CAPS (PREPACKAGED • )6) 

ONO 8/15/89 Stores 
MONITORING IfCU PUMP (PREPACKAGED II1II ~S) 

2114/90 3 ONO 

GROUT • 8/16/89 1 

IlfE'U COVERS 

SURFACt.' CASING 

COMMENTS: . 

-

. 

OBSERVER SIGNA TUHE,/l)A TE C _, D.()~l~ ~~~ 8L16L89 
C. Allison Hodges • 

PA'GE~ OF~. 

.., ERC / EDGE 
WELL No._ 946_ 

! Environmental 
and Energy OA lE: 8/15/89 ! ~ Services CO. • 

MONITORIN(i Iff'I.L AlA lI/?IALS 
CERTIACA TlON 

IlEM/MA lERIAL Q~lE.lI.sm fl.~ TCH t:lt.L4I.1JEB 

SANO 

8/15/89 1 

BENTONI1'£ 
8/15/89 Stores 

STAINLESS STEEL SCREEN ( PREPACKAG£D • >!"S) a NO 8/15/89 Stores 
STAINLESS S1'££L CASING ( PREPACKAG£D • YES) aNO 8/15/89 Stores 
STAINLESS STEEL CENTRAliZERS (PREPACKAG£D • YES) a NO 8/15/89 Stores 
STAINLESS STEEL CAPS ( PREPAQI(AG£D • >!"S) aNa 8/15/89 Stores 
MONITORING WE'Ll. PUMP ( PREPAQI(AG£D • YES) 2114/90 aNa 3 

GROUT • 8/16/89 1 

ttE:LI. COveRS 

SURFACt.- CASING 

COMMENTS: , 

-

. 

OBSERVF:R SIGNA TURE,/tJA 1'£ r _. Cill~.!.~ ~~~ 8116L89 
C. Allison Hodges • 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-WELL COMPLETION 
CHECKLIST 

WELL No. 946 

COMPLIANCE 
OA'!'E INITIALS 

POST-WELL COUPLEllON TASKS 

1. 

2. 

J. 

4. 

MUD SCRAPED FROM AUGERS. SAMPLERS. AND AlL 
OTHER EOUIPMENT. 

ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE twTH 1H£ 
SPEClFlCA TlON - PRall/OED. 

H£l.L DEVELa'£D IN ACCORDANCE twTH THE SPEClFlCA 11ON­
PROII/OED AND DETAILS OF THE DEVELOPAIENT AC11'.frY 
RECOROED. 

ORIWNG SITE PRa'ERLY CLEANEO UP AFTER 
COMPlE11ON OF IfELL INSTALLA T/ON. 

8/15/89 OL\~ 

8/15/89 c.4\J\ 

2L14L90 n~"L 
., 

8/15/89 La\-k, 

- REZEASE SPEClFlC TECHNICAL DIREC110NS FOR REGULA TORY COMPUANCE MONITORING I+f'LLS 
PHASE I. OAK RIDGE NA110NAL LABORATORY; OAK RIDGE. w.a K-4147, APRIL 1987. 

08S£R1IER SIGNA TUR£/'lJA TEC.. ,; NQ L~~ 8/15/89 
C. Allison Hodges 

1'). ~LU t~d ,".dL 2/14/90 
D. Charles Lytle 0 

PAGE.22.. OF ~. 
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ERe / EDGE 
Environmental 
and Enerc 
Services Co. 

POST-KLL COUPLETION 
CHECKLIST 

WELL No. 946 

COMPLIANCE 

POST-KLL COMPL£T1ON TASKS 

1. 

2. 

MUD SCRAPED FROM Al/GE'RS. SAMPLERS. AND AlL 
OTHER EQUIPMENT. 

ALL Ml/D FROM RIG AND E'QUIPAENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE twTH THE' 
SPE'ClFlCA TlON- PROJ,fDED. 

I+El.L DE'II£l..OPED IN ACCORDANCE KtlTH THE' SPE'ClFlCA TlON­
PROJ,fDED AND DE'TAILS OF THE' D£II£l..OPUENT ACTI",TY 
RE'CORD£D. 

DRIlliNG SIT£' PROPERL Y CLE'ANED UP AF7E'R 
COMPLE'TlON OF IfELL INSTALLA TlON. 

DArE 

8/15/89 

8/15/89 

2L14L90 

8/15/89 

INITIALS 

C...A~ 

UA~ 

n~"L 
, 

c.«tA-~. 

- RElEASE'SPE'ClFlC TECHNICAL DIRECTIONS FOR REGULATORY COMPUANCE MONITORING ItFLLS " 
PHASE' I. OAK RIDGE NA TlONAL LADORA TORY. OAK RIDGE. II! a K-.f.1.f.7, APRIL 1987. 

OBSERVER SIGNA TURE/bA 7E(: .; NQ L~~<Qc 8/15/89 
c. Al1ison Hodges 

2/14/90 

., 

PAGE ~ OF~. 



~. 
ERe / EDGE 
EnvironmenW WE'LL No. 946 
and Energy 

~ Semces Co. LOCA TlON: WAG1 • MONITORING WELL 
DEVELOPMENT FORN 

DEVELOPMENT DETAILS 

METHOD OF 
flE'.£LOPJ4f1i.r:. Surging and ~umQing 

/J£"vEl.OPMENT 2-12-90 B,-fiAN 12~~' 11M£: 

DEVELOPMENT 2-14-90 ENDING DATE: 

DEVELOPMENT D. Charles Lytle OBSERI,£'[) BY: 

ONE IIElJ.. !la.UM£.' 4.0 GAl.LONS 

TOTAL GAJ.I..ONS PUMPED: 186 TOT.M. tIfU. ~I.AIE.S' PUMPED: 46.5 

INl77AL pH: 7.3 RNAL pH: 7.5 
·INI11A/.. CONDUC11IATY (uS): 644 RNAL CONOUCl1lATY {uS}: 574 
OESCRIP11ON OF /NInA/.. TlIRBIDlTY: Mudd~ 

OESCRlP11ON OF FINAL TlIRBIDITY: Very Cloudy • RNAL M£ASlJR£D TlIRBIDITY: * Greater than 100 NTU's 

. 
IIElJ.. APPRO I,£'[) BY: R. C . Wi 11 ; ams MMES 

0f)()IIt 

~ litTER.' None 
WATER 1tI GROtJIfD SUfF'ACE o TANK 7Rf.ICI( 

DISCHARGED o STDIIII S£JI/ERS o S7IlIrAlE TANKS 
r0.- D DIIUIIS o 01H£1f 

INl11AL PRE-tJ£t£J.OI'IENT 
WA TER O£PTH: 3.6 feet from ground surface 

DEVELOPMENT 08S£RVA TlONS 

~i6f SIQIIAi'tK~7FJ), ~~90d~¥ 2-14-90 
I 
j D. Charles Lytle e 
! 

PAGE .J:.§ OF.sL. 

.. ERe / EDGE 
Environmental WE'LL No. 946 
and Enerl.Y 

~ Services Co. L OCA nON: WAG 1 • MONITORING WELl 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
Il.E'v£1..QI!.41flt:C. Surging and l2um l2ing 

DEVElOPMENT 2-12-90 BEt;"AN Il~ lEi 11M£: 

O£'v£1..OPMENT 2-14-90 ENDING OA TE: 

O£'v£1..OPMENT D. Charles Lytle OSSERI,£]) BY: 

ONE lIEU Ila.UME.· 4.0 GAl..LONS 

TOTAL GALLONS PUMPED: 186 TOTM /IIfU a.«lM'3' PUMPED: 4 6 . 5 

INITIAL pH: 7.3 FINAL pH: 7.5 

·INITIAL CONDUCTIVITY (uS): 644 FINAL CONOtJC71V1T'Y (uS): 574 
O£'SCRIPTlCN OF' 1N171A/. TURBIDITY: Mudd:t 

O£SCRIPTlCN OF' FINAL TURBIDITY: Very Cloudy 

FINAL MCASlJR£I) WRlJlDlTY.· * Greater than 100 NTU's 

. -

lIEU APPROI,£]) BY.' R.C. Will iams MMES 

()(J(Jf!f 

~ II!JlER: None 
WATER [I G'ROIIND SlJlflF'ACE o TANI( TIftICI( 

OISQlARGED o S7rJIIIM .5! JIIStS' o S1't:JRAGE TANKS 
TO: o DIftJIIS o 01HER 

INITIAl. PIlE -D£'6.OI'IENT 
WA TER DEPTH: 3.6 feet from ground surface 

DEVELOPMENT 08SERVA nONS 

~IO SlWA7l.K.,IlM7FJ), C\~~p ')d~ 2-14-90 
I 
j D. Charles Lytle • I 



e 
ERel EDGE WEZ.L NO. 946 .., Environmental LOCATION: WAG1 
and Eneru 

~TE: 2-12-90 
~ Services Co. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WEZ.L HXUM£'- 4.Q GAJ.J..ONS 

QAlJ.CWS DESCRIPTION 1IIfIIEAStJR£1) 
pH 

C(JN()(JC- rorAL tI!EJ.J. 
OATE' llME OF TlJIIISI)ITY 

~ 
GAU.CWS 1a.LM'3' COMMENTS !'tJMFI£1) nHfIIIIJITY (N7VS) PUItIP£l) PtJIIP£I) 

2-13-90 1400 100 Muddy 7.3 644 100 25.0 

2-13-90 1530 46 Muddy 7.5 651 146 36.5 
2-14-90 0830 40 Very 

Cloudy * 7 5 574 186 46 5 

• .. 

_. 
i 

.. 

RESULTS AT END Very 
OF D£VELOPMENT Cloudy * 7 5 574 186 46 5 

COMMENTS Very fast producer, water remained muddy to very cloudy with 46.5, 

well volumes had to pass and move off hole . * Greater than 100 NTU's 

• 
0BS£R'tIER SQ4041l1Rf;ltM7F 1). ~r'\." ~ I:. (") ~ ·c'l."l,- \. .. Q 2/14/90 

u. cnarles l.vtle II 

IWX~ OF~. 

ERe/ EDGE lIEU. NO. 946 

." Environmental LOCATION: WAGI 
and EnerlY 

I'J4TC: 2-12-90 
~ Services Co. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE lIEU. HXUM£'- 4.0 GAJ.LONS 

GAl.i.CWS /J£$t:1lIP'fIaII IillE'AStlRED 
pH 

CCNDI./C- roTAI. IfEI.J.. 
OATE' mrlE P/JWI£D 

OF 'fUIIIIIIIt¥ TY 
~:J 

GAJ.J.CWS HXlAWE3' COM. 
nNfIIII/)(TY (H'IVS) PfJMP£l) PfJMP£l) 

2-13-90 1400 100 Muddy 7.3 644 100 25.0 

2-13- 90 1530 46 Muddy 7.5 651 146 36.5 

2-14-90 0830 40 Very 
Cloudy * 7 5 574 186 46 5 

-

.-. ... 

--

RESULTS AT END Very 
186 OF" D£VE1.OPMENT Cloudy * 7 5 574 46 5 

COMMENTS Very fast producer, water remained muddy to very cloudy with 46.5, 

well volumes had to pass and move off hole. * Greater than 100 NTU's 

• 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

HELL Nc. 946 

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~iOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VDL.3, NO.1 OF WRR ENTITLED 
If F~,~ESFtOi\~SE or-" t':;' F I f\~ I TE D I Ai"!t::"rEF~ ~tJEf_L_ TO '~ij"·J I l\iS'r (:'it\:T {:;j;"·,;l=:OtJS 
CH;;RGE OF=- hIATER") 

(2) METHOD OF; BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
If A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCON~INED AQUIFERS WITH COMPLETELY OR PARTIALLY 
F' Er\!ETr«(~i T I 1\1[3 \<.!ELL.S II ) 

:.'>~·,:::~l_L. f~~!J *I: l:? .. 4(;· DA·rr.~ IJF 1"E~3T ~ 

PROJECT NO.: E221-002 CL lENT: r'1l'1ES 

SITE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

niPUT Dr':HA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 5.26 FEET 

~)/13/::;'() . 

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 7.96 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 5.26 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = :1..05 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .2C} 
Fi:;LLING-HEAD INDEX = 1 ("1" IF F,:;LLING, "G" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO !,v{~S CljMPUTED F F.: m'\ II'.JTEFiCEPT DF PLOT· (H) 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

.6790 
II ~7(}22 

" T I i1E 

J::IAi"'t!'?O "r ?5 

• 

~-

«I 

• 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

;tFLL No. 94 6 

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) "'IETHOD DF COOPEF: ~ BF:EDEHOEFT At'm P(':;PADOPULOS, :t 96 ~7 

( ,-,' ..;;.) 

(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 

CHAF~GE OF vJATEF ") 
METHOD OF:BDUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"(4 S!_t.J~3 ,"'EST FC)~~ I)ETEF~lvt I l~~ I ~\IG l-i\/I)F~At.Jt_ I ~:: j::iJI\fI)L.lc:"r I ~/ I "r~'Y' 
OF UNCONrINED AQUIFERS WITH COMPLETELY OR PARTIALLY 

PROJECT NO.: E221-002 

srTE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

nlpUT D{.::';TA AF~E: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN - 7 u 9(;· 
THICKNESS OF SATURATED AQUIFER ZONE = 5.26 FEET 

FEET 

DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.05 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
Fr';LLING-HEAD INDEX = 1 ("1 I! IF F'~LLING, "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

SUCCESSIVE COMPUTED 
',)r=lLUES FOF~ 1"10 

(FEET) 

.. 679(> 
II ~i(}22 

( H ) ·"i)S " T I i1E.: 

• 

• 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MIL No. 946 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T It'1E 
(SEC; 

~5 y ()t) 

1. ()" (j(} 

15.00 
~2() u {)(j 

:25 I~ ()() 

""':; (~'! fM, ':~t 
.... 1 ..... ~ " ...... '.~~ 

3511 ()~) 
,4() " (it) 

4 :~:5 :. () () 
!S(} It C;£) 

5!S" ()I.) 

l;;, £) • (~~:) 
-;- .····1 1"'., ,"':1 
l ..... " •• ~~.' ~ .. ' 

8() ill i)i) 

90.00 
100.00 
110.00 
12() 'I (i~) 
150.00 
180.00 
210.00 

."~ ...... i-': 2 ·..:.l ~_I " "_~ _' 

27(~ u ()() 

300.00 
33C) n C~() 

~;\~':)() It {)() 

42(),. (;t) 
480 .. 00 
5 l l() n (:i() 

t:.~)t) 01 (:(:: 

6t:;{) to (}(:, 

·7~2() .. C~C) 

DEPTH TO WATER 
(FEET) 

4· u ~34() 

3" f33C) 
::::: .. ()9'') 

:211 ,:S3() 

2 .. 2LJ.C> 
:l.. 'i7 0 
J 'I 7'S;~() 

1.670 
1.560 
1.490 
1.430 
:f. II ::'~')(: 
'f ":,. ,"~: .• -~ 
J ... 'n),':;' \J 

i .~ :28Ci 
1 .. 2t3() 
i . 22() 
1, •. 210 
111 J 9 1:) 

j .• 160 
1 n 1 ~5(} 
1.130 
1., 12() 

1. • :l. 10 
1.100 
1. • 1. 00 
1.0'710 
1.. (6'0 
1 u f.)8C) 
1 .. t)8C) 
1.07(; 
:!. II () 7' C, 
1" ().~.i) 

HE~:;;D 

(FEET) 

:3: II 7"S'() 

2 ¥ 7E~i) 

:2.040 
1 .. 5E!.() 
1. It 1 s:=() 

.. 92() 
a 7 i f() 

L_ .-:;,.'\ 
c: 1._, .. :_ ..... ~ 

.. 51 t) 
/1/1 r\ 

M '~r··'·" .. ' 
IJ ~:f-3C) 

= 3/:1-(J 

;. :2':7(:: 
n ~23{) 

.2{)t) 

to 17f) 

· 160 
• :t LI·O 
.110 
II 1 ()~) 
:t {)8~) 

.. 070 
.. ()6() 

« ()~5() 

Il ~)5() 

• (il."j.(J 

.Olj·O 

.. ()3~) 

• O~50 
• ()2C: 
\; ()2C) 

a () 1. () 

***~************************************~******************** 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE~ 

F'EF\iv~EPiE: I L I ·r\···· ..... 1" i)(;E· .. ··()5 F"r .. /8[::C: :; a {)~5E: ,-(}.q cr"-j ~/ ~;Ef=: 

TRANSMI IVITY = 5.27E-05 FT**2/SEC 

PAGE' ~ OF~. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

U£LL No. 946 

HYDRAULIC CONDUCTIVITY CALCULA T/ONS 

(SEC: 

1 {) .. (J(l 

15.00 

:25 to ()l:) 

8(; .. ~)C) 

90 .. 00 
100.00 
110.00 
12() .. (ji) 

150 .. 00 
180.00 
210.00 

3()(J n ()() 

5l~.() .. t)() 

6\:·:i~). i)i) 

'7:2() .. C}::) 

DEPTI·-j TO v..IPi TEE 
(FEET) 

2" (:;3() 

:I., '770 
1 ~ 7'S~() 
:1. ,,670 

t .. :::;:9(: 

1. .. 210 
1 II 19(j 
t n 16(:, 
1 It 1 ~5(; 
1.130 
111 12() 
1. :l. 10 
1.100 
1." 100 
1 .. 090 
1..090 

1.080 
1 .. 07(; 

" ..... ' , ... 
.l OJ t·)t.:.:.·t.) 

METHOD OF BOUWER AND RICE 

HE~:'iD 

(FEET) 

2" 78() 

1 .. 58() 
l" 19() 

« i:r2() 

• 74() 

I ..... : .". 

to ::J: J. \) 

................ 
.. •• ::.: ./ 1._,: 

...... \..,.- .... 
... ...:~ • .::I!._; 

.. 2~)C) 
.. :t 70 
., 16() 

.110 
" 100 

" 070. 
• (>6{) 

• O~50 

.. 0·'-1-0 

.04() 

• O~50 
• (j2(} 

"-".q.,, ,."', 
'l ' .... ,1: .. '· .... 

:a () 1. () 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE~ 

111 ()~)E····'05 F'r ./SE~C: 

TRANSMI IVITV - 5.27E-05 FT**2/SEC 

PAG£~ OF~. 
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HYDRAUliC cONouqnvtTr CALCULA llONS 

2 5MIN. 

TIM E IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 

FOR 
NUMBER ~Eng!neering, Dellen " Ge08clenc~1 Group, !nc, MARTIN MARIETTA ENERGY SYSTEMS 

725 PeW-'mpt part;:fu, OAK RIDGE NA 170NAl lABORA TORY q#SJ( • P.O. Box 2 010 Kno • 'fa 8793S-1010 

WE'LL NO. LOCA170N: TYPE: 
Sotl q4-<d Su\sA .!L 

SAMPLER; 
~~ 

SAMPLE INTERVAL: , . DATE: 17M£: 
~ .. <"'- nn"LG::"I.. . . :1,';.' t' 

O''''~,-&q l\ fSlGNATVRC) ~O -~.C rG.~ 

REl/NOU/SHED B~ DATE: 17ME: • WITH: RECEIVED BY: DATE: . 17ME: WITH: 
(SIGNA TlIRE) (SIGNA TlJRE) . 

: 

C- ' Q.O.'O,. A>_.Ll -'" J. ~ .. 
f 

Q40. ~ 111. +. 7-I-YJ 7,' if- d q-(lS'< AA 
Y . U U 

-

-

TYPE OF SAMPLE: • SPl/T SPOON CORES-SOil D AUGER CUmNGS-SOll D AUGER ClImNGS-ROCK 

o AIR ROTARY CUroNGS-ROCK D DRIll WA TER (NO AIR IN SAMPLE) DOTHER 

All SAMPLES ARE IMMED/A TEl Y PlAC£;D IN I-CHEAl SPEQAl TY ClEANED CONTAINERS AND SEALED. 

REMARKS: 
. 

, 

• 
~ 't ~!.' !.~ '. " -, " '" "" ~'-'~; : 

, .. \ ~:. , 
.. 

I 

-'i. -,..' ,;;" .-,,,,,4.' ~ • 0 ,".' .~. ,,",,; " ...... "':;., ,~.,... 

• • 
CHAIN OF CUSTODY RECORD SAMPLE 

FOR 
NUMBER ~Englneerln" De.\Jn " Geo.clenc~. Group, Inc. MARl1N MARIETTA ENERGY SYSTEMS 

'725 P.w..~Pt Par~ OAK RIDGE NA 110NAL LABORA TORY Cf4'.gJ( • P.o. Bolt 2 010 Ino • Tn 37933-1010 

H£LL NO. LOCATlON: TYPE: 

Sotl q4-~ Su\sP\ ...L 
SAMPLER; .&---L-/.\ A--

SAMPLE INTERVAL: ' ' DATE: TIM£: 
~. C'.1)O;LQ\. ' ; i ~ ';. . I ' 

0'''3'-8,.Q l \ £SIGNA TrI/tC) ~O -~.~ tGt~ 

RELINOUISHEO B~ DATE: 11M£: • WITH: RECEIVED 8~ DATE: 11ME: HI",: 
(SIGNA TlIRE) (SIGNA TURE) . 

: . { 

-()o6e tn. 1-~_. 7-I-Y , C- .. CJ.QQ.A~J.t -' '\Jo...--. q-(-&'t c{40 7,' tf.- d . . u U 

-

',' ' 

-

TYPE OF SAMPLE: • SPLIT SPOON CORES-SOIL D AUGER CUroNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUroNGS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: .. 
. 

• 
I~ 

·'t',}:l-,"l( -. '.'~ ~ >",' ~·_·';'1 

,l".> . .. 
I .. t 

~, -



CHAIN OF CUSTOD Y RECORD SAMPLE 
NUMBER ~Englneerlng. Deslp " Geo.cleD~. Group, Ina. 

FOR 
MARllN MARIETTA ENERGY SYSTEMS 

72& P.w..lpp. P"'~ 
OAK RIDGE NA TlONAL LABORA TORY ~f~..:k • P.O. Sol: 23010 ltDo • Tn 87833-1010 

HELL NO. LOCATION: TYPE: 

q4-(P St0~~ .4- ~:I 
SAMPLER: a.l.J SAMPLE I/fTERVAL: t DATE: 71ME: 
c.. .(\00 t ~~ , ..,;:::~~Al.. 

_'7 .~ --C:L~ cJ7-3.l-ge, r"S'~ 11 fSK!NAMtC) 

RELINOUISHED BY: DATE: TIME: • Wl11I: REC£lVCO BY: DATE: , TIME: Wl7H: 
(SIGNAWRE) (SIGNAWRE) 

, 
: . q-I-lft • rnlq~ l' -1-/1 7.'tf-o ~ • ~o .. ~ L\ 1\ 

.filA. .. Cf4-Q EPee;--. . 
\.J 6 

, 

-

TYPE OF SAMPLE: • SPLIT SPOON CORES-SOIL D AUGER CUmNGS-SOIL D AUGER CUmNGS-ROCK ' 

o AIR ROTARY CUroNGS-ROCK o DRIll WA T£R (NO AIR IN SAMPLE) D011lER 

ALL SAMPLES ARE IAiMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
'. 

, 

• 

I 

'. 
I

J ... 

• 

CHAIN OF CUSTOD Y RECORD SAMPLE 
NUMBER ~Englneerlng. Deslp " Geo.cleD~. Group, Ina. 

FOR 
MARllN MARIETTA ENERGY SYSTEMS 

72& P.w..lpp. P"'~ 
OAK RIDGE NA TlONAL LABORA TORY ~f~..:k • P.O. Sol: 23010 ltDo • Tn 87833-1010 

HELL NO. LOCATION: TYPE: 

q4-(P St0~~ .4- ~:I 
SAMPLER: a.l.J SAMPLE I/fTERVAL: t DATE: 71ME: 
c.. .(\00 t ~~ , ..,;:::~~Al.. 

_'7 .~ --C:L~ cJ7-3.l-ge, r"S'~ 11 fSK!NAMtC) 

RELINOUISHED BY: DATE: TIME: • Wl11I: REC£lVCO BY: DATE: , TIME: Wl7H: 
(SIGNAWRE) (SIGNAWRE) 

, 
: . q-I-lft • rnlq~ l' -1-/1 7.'tf-o ~ • ~o .. ~ L\ 1\ 

.filA. .. Cf4-Q EPee;--. . 
\.J 6 

, 

-

TYPE OF SAMPLE: • SPLIT SPOON CORES-SOIL D AUGER CUmNGS-SOIL D AUGER CUmNGS-ROCK ' 

o AIR ROTARY CUroNGS-ROCK o DRIll WA T£R (NO AIR IN SAMPLE) D011lER 

ALL SAMPLES ARE IAiMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
'. 

, 

• 

I 

'. 
I

J ... 

• 
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CHAIN OF CUSTOD Y RECORD SAMPLE 

.Englneerlng, Design " G.o.clen"~. Group, In~. FOR 
NUMBER 

MAR17N MARIETTA ENERGY SYSTEMS ~Oldl 7215 PeW •• lpp' par~ 
OAK RIDGE NA 110NAL LABORA TORY • P.o. Box 23010 KIlo e. 'I'D 37833-1010 

HELL NO. LOCA110N: TYPE: 
q4-,=, ~~.p... -.!\- -\.L)~ 

SAMPLER: tJ SAMPLE INTE:RVAL: DATE: 11ME: 
C-. C\i..O. Q • A. 0\. ~ ""' .... ~/A Z-(4r-e, l>S"'~ l\ l$I(;NARIRC) 

RELINQUISHED BY: OAT£': 11ME: . Wl7H: RECEIL£D BY: DATE: .111.1£' 111m: 
(SIGNA TlJRE) (SIGNA nlRE) . 

~U ~ . ~{.L.(~ __ . 
??-/S-~I!j 16-\St~ Ix"3-7 E.1:::(~c / D ~v1~;1 trf3 '} 

U 
.\" 

-

rrPE OF SAMPLE: D SPLIT SPOON CORES-SOIL D AUGER CUroNGS-SOIL D AUCER CUmNCS-ROCK 

D AIR ROTARY COroNGS-ROCK • DRILL WA TE:R (NO AIR IN SAMPLE) DOTHER 

I'; ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEAl SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
. 

• 

. 
- ...... -~ .-....... - .... ~- .. -

I . _ ........ __ •.. __ ..... _-_ .... __ ._ ..... _--_ ..... _-_ ..... -_ ..... _--

• 
CHAIN OF CUSTOD Y RECORD SAMPLE 

~EnclDeerlnll' De.IID I< Geo.cleDc~. Group, In~. FOR 
NUMBER 

MAR77N MARIETTA ENERGY SYSTEMS ~()ldl 725 PeW .. lpp' PIU'~ 
OAK RIDGE NA110NAL LABORATORY • P.o. Box 23010 KIlo e, 1'Il 97833-1010 

HELL NO. LOCA110N: TYPE: 

94-b ~cs.~ -..1- -\.L)~ 
SAMPLER: d 

SAMPtE INTEfiVAL: DATE: 111.1£-
C-. C\~ () • A. 0\. .. "'" ..... t-..J/A g-I~-e, n l$IfJNAnA 'C) l~S"'!r 

R£UNQUISHED BY: DATE: 11ME: • WITH: RECEIVED BY: DATE: _ 11ME: Hl7H: 
(SIGNA TlJRE) (SIGNA TlJRE) 

I 

C\aU : 

~.~{~ 
. 

?f-/s-~ij 16- \St~ Ix-- 3"] E.)::(~c / 0 'v1~ L- t1r-3 ') 

() 
'\. 

-
TYPE OF SAMPLE: D SPLIT SPOON CORES-SOIL D AUGER ClJroNGS-SOIL D AUGER CUmNGS-ROCK 

D AIR ROTARY CUroNGS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) D07HER 

I~ ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEAl SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
. 

• 

. 
I 



• • 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

AlONITOR/Nt: HEll.. PROCRAAI 
HE1J. OA TA NARRA TlVE: 

HEZ.L N(J. 947 

Monitoring well number 947 is located in SWSA 1. 
It is located approximately 200' southwest of 
Building 3544 and south of White Oak Creek at the 
intersection of Third street and Incinerator Road. 
The location is shown on ORNL drawing number C3E 
20004 A075. Survey coordinates for this well are 
N 21061.6652, E 30666.9352 (X-IO grid) or latitude 
35 0 55' 25.83" and longitude 84 0 18' 58.10". 
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 947 was drilled by Geotek Engineering 
Company. A Mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for monitor 
well installation under the operation of Larry 
Ledbetter with the assistance of George Akins and 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORING HflL PROGRAM 
WEZ.I.. OA TA NARRA Tl'r£ 

HELL No. 947 

Monitoring well number 947 is located in SWSA 1. 
It is located approximately 200' southwest of 
Building 3544 and south of White oak Creek at the 
intersection of Third street and Incinerator Road. 
The location is shown on ORNL drawing number C3E 
20004 A075. Survey coordinates for this well are 
N 21061.6652, E 30666.9352 (X-10 grid) or latitude 

35" 55' 25.83" and longitude 84° 18' 58.10". 
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 947 was drilled by Geotek Engineering 
Company. A Mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for monitor 
well installation under the operation of Larry 
Ledbetter with the assistance of George Akins and 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING HElL PROGRAM 

~A';~ N~"AT1V£ 

steve Kirk. Driliing commenced on 6/21/89 and was 

finished on 7/25/89. 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:* 

6/21/89: steam cleaning auger rig, auger, tools, 

and pan. 

6/22/89: Laying down plastic at well site. stand­

by due to rain. Began augering with 

22.0" auger to total depth of 4.0' to 

set 15 1/4" diverter casing. All 

cuttings contained in 55 gallon drums. 

6/23/89: 

7/20/89: 

Grouted diverter casing. 

steam cleaning air rotary and tools. 

Mobilized to site and set up. Augering 

with 14.0" auger. Encountered rock at 

9 • 8 '. Unable to auger past 11. 0 ' . As. 

per R. Williams tricone bit used to cut 

thru rock, but not air used. Hole will 

be cleaned out to 12.0' with 14.0" 

auger. 

7/21/89: Cutting and steaming 10.0" surface 

casing (12.0 1 ). Borehole needs to be 

cleaned. As per R. Williams borehole 

bailed before installation of surface 

casing. The 10.0" surface casing and 

centralizer were run in the borehole to 

* This information was typed directly from field notes 

and was edited only when necessary for clarification. 
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Services Co. 

.. steve Kirk. Driliing commenced on 6/21/89 and was 

finished on 7/25/89. 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:* 

6/21/89: steam cleaning auger rig, auger, tools, 

and pan. 

6/22/89: Laying down plastic at well site. stand­

by due to rain. Began augering with 

22.0" auger to total depth of 4.0' to 

set 15 1/4" diverter casing. All 

cuttings contained in 55 gallon drums. 

6/23/89: 

7/20/89: 

Grouted diverter casing. 

steam cleaning air rotary and tools. 

Mobilized to site and set up. Augering 

with 14.0" auger. Encountered rock at 

9 • 8 '. Unable to auger past 11. 0 ' . As. 

per R. Williams tricone bit used to cut 

thru rock, but not air used. Hole will 

be cleaned out to 12.0' with 14.0" 

auger. 

7/21/89: Cutting and steaming 10.0" surface 

casing (12.0 1 ). Borehole needs to be 

cleaned. As per R. Williams borehole 

. bailed before installation of surface 

casing. The 10.0" surface casing and 

centralizer were run in the borehole to 

* This information was typed directly from field notes 

and was edited only when necessary for clarification. 
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a depth of 11.8 1 (0.2 of cave in) and 

3/4 of a bucket of bentonite was used 

for a seal. The borehole was then 

grouted using 6 sacks of cement and 30 

Ibs of bentonite. 

7/24/89: Steam cleaning air rotary rig and 
mobilizing equipment and containment box 

to site. Check area with photovaci -
1.0 ppm. Drilling with 8.0" tricone bit 
to 81.5 1 • Possibly encountered water at 

24.5 1 • At 30.5 1 photovac reading of 1 .. 2 

ppm. Took compressed air sample and 

drill water sample. No signs of 

hydrocarbons on air sample under 
ultraviolet light. Clean borehole after 
1 hour recharge, water was at 8.0 1 

approximately 72.0' of water in 
borehole. Removed rods and set 15.0 1 of 

4.0" stainless steel casing to depth of 

81.3'. Tremied 4 bags of sand and 

poured in one 50 lb bucket of bentonite. 

7/25/89: Tremie-grouted borehole using 10 bags of 
cement and 50 lbs of powdered bentonite. 

This well was logged by ERC Environmental and 
Energy Services Co. (ERC/EDGe), hydrogeologist C. 
Allison Hodges. All well construction materials 

and supplies were from Martin Marietta Energy 
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a depth of 11.8' (0.2 of cave in) and 
3/4 of a bucket of bentonite was used 
for a seal. The borehole was then 
grouted using 6 sacks of cement and 30 

lbs of bentonite. 

7/24/89: Steam cleaning air rotary rig and 
mobilizing equipment and containment box 
to site. Check area with photovac; -
1. 0 ppm. Drilling with 8.0" tricone bit 
to 81.5'. Possibly encountered water at 
24.5' • At 30.5' photovac reading of 1 •. 2 

ppm. Took compressed air sample and 
drill water sample. No signs of 
hydrocarbons on air sample under 
ultraviolet light. Clean borehole after 
1 hour recharge, water was at 8.0' 

approximately 72.0' of water in 
borehole. Removed rods and set 15.0' of 
4.0n stainless steel casing to depth of 

81.3'. Tremied 4 bags of sand and 
poured in one 50 lb bucket of bentonite. 

7/25/89: Tremie-grouted borehole using 10 bags of 
cement and 50 lbs of powdered bentonite. 

This well was logged by ERC Environmental and 
Energy Services Co. (ERC/EDGe), hydrogeologist C. 
Allison Hodges. All well construction materials 
and supplies were from Martin Marietta Energy 
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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 
(R~)lease 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 

SWSA 1 is located in Melton Valley, which is in 
the Valley and Ridge Physiographic Province of 
East Tennessee. SWSA 1 is underlain by limestone, 
siltstone and calcareous shale of the Ordovician 
Chickamauga Group. The Chickamauga Group is 1735 
feet thick in SWSA 1 and has been separated into 
eight distinguishable and mappable subdivisions. 
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HElL No. 947 

. ' 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 

(R~~,lease 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 

SWSA 1 is located in Melton Valley, which is in 
the Valley and Ridge Physiographic Province of 
East Tennessee. SWSA 1 is underlain by limestone, 
siltstone and calcareous shale of the Ordovician 
Chickamauga Group. The Chickamauga Group is 1735 
feet thick in SWSA 1 and has been separated into 
eight distinguishable and mappable subdivisions. 
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HEZ..L Nd_9_44 77 

They are in ascending order lettered A through H. 
The average angle of dip in SWSA 1 is 36 degrees 
dipping to the southeast, and the average 
direction of strike is north 58 degrees east. 

2.3 sample Collection 

A drill water sample was collected 
pump on the drill rig on 7/24/89. 
results for the sample #947WOl can 

from the water 

Analytical 
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 twenty two-inch 
diameter boring was augered from ground surface to 
4.0'. A fifteen-inch diverter casing was 
installed and grouted. A fourteen-inch diameter 
boring was drilled with an auger and a tricone bit 

to 12.0'. 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 81.5 
feet. A four-inch diameter stainless steel screen 
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They are in ascending order lettered A through H. 
The average angle of dip in SWSA 1 is 36 degrees 
dipping to the southeast, and the average 
direction of strike is north 58 degrees east. 

2.3 Sample Collection 

A drill water sample was collected from the water 
pump on the drill rig on 7/24/89. Analytical 
results for the sample #947W01 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 twenty two-inch 
diameter boring was augered from ground surface to 
4.0'. A fifteen-inch diverter casing was 
installed and grouted. A fourteen-inch diameter 
boring was drilled with an auger and a tricone bit 

to 12.0'. 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 81.5 
feet. A four-inch diameter stainless steel screen 
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with welded stainless steel cap was installed from 
66.3 to 81.3 feet. A four-inch diameter stainless 
steel casing was installed from the top of the 
screen at 66.3 feet and extending 1.89 feet above 
ground surface. A sandpack was then tremied into 
the annular space from 63.9 to 81.3 feet, with a 
4.0 foot bentonite seal poured into the annular 
space above the sandpack from 59.9 to 63.9 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 947 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 p'umps were cleaned prior to use 
according to specified cleaning procedures (see 
Paragraph 2.1). The well was developed until a 
measured total of 179 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 
3.0 NTU's. A development form showing the exact 
method of development and other pertinent data is 
appended. 
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with welded stainless steel cap was installed from 
66.3 to 81.3 feet. A four-inch diameter stainless 
steel casing was installed from the top of the 
screen at 66.3 feet and extending 1.89 feet above 

ground surface. A sandpack was then tremied into 
the annular space from 63.9 to 81.3 feet, with a 

4.0 foot bentonite seal poured into the annular 

space above the sandpack from 59.9 to 63.9 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 947 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 p'umps were cleaned prior to use 

according to specified cleaning procedures (see 
Paragraph 2.1). The well was developed until a 

measured total of 179 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 
3.0 NTU's. A development form showing the exact 
method of development and other pertinent data is 
appended. 
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2.4.3 Installation of· Dedicated Monitoring Well Pump 

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

on 2/12/90 at a depth of 78.4 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 947 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 psiq pressure 
transducer and an Ommidata Datapod II data recorder. 
The hydraulic conductivity value of 2.01 x 10'4 

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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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 2/12/90 at a depth of 78.4 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 947 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 psiq pressure 
transducer and an Ommidata Datapod II data recorder. 
The hydraulic conductivity value of 2.01 x 10-4 

cm/second (shown as permeability on the hydraulic 
conductivity calculations printout attached) was 

calculated using the Bouwer and Rice method. A 
computer printout of the hydraulic conductivity 
calculations is included in this data package • 
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PRE -ORILLING CHECKLIST FOR 
MONITORING HELLS 

WELL No 947 ._---

COMPLIANCE 
PRE -DRILLING TASKS 1M1E INITIALS 

I, £XCA VA 110N PERMIT OBTAIN£!), 6/22/89 c..{Af.{ 

2. ALL £C/lIIPMOIT HAS B££N CL£'AN£D BEFOR£ DRIWN(;. 6/21/89 C-~~ 

3a. SCRE'£N AND CASINGS HA IIf" BEEN WASH£!), STE'AM£!), 
NA 

RINSED JHTH DE'-IONIZED OR DIS11LJ.ED WA"I'ER, RINSED 
JHTH ISOPROP'Yl. ALCOHOl. HRAPP£D JHTH PROTE'C111£ 
COllf"RING AND STORED OFF THE' GROUND. 

3b. PRE'-PACKAGED SCR££NS, CASINGS AND CE'NTRAUZE'RS 7/24/89 uW-
WERE' USED. 

4. HO'?K AR£A FOR SAMPLE' E'XAMINA 110N CO'-'fR£!) IHTH 6/22/89 (' iA \~ 
CLE'AN POl 'lETHrt.EN£'. 

S. CLEAN KNIllf"S, GlOI£S, SAMPLE' JARS AND LABE'LS 7l21l89 ~J:L 
ON-HAND. 

6. POL 'lETH'Yl.£NE' COI£R IN PLACE' OIi£R HOl£'. 7/24/89 _t1AH-

ADDI110NAL NOTE'S/OBSERVAl1ONS: ____________________ _ 

• 

.j 

OBS8?>CR SIGNA llIR£,/IJA lFC--- . c;3l 00, ,-,C;:".~::k::::d 'eSJ>,<7 124/891 • 
C. Allison Hodges 

PAG£ 8 OF 20 - -' 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

PRE -ORILLING CHECKLIST FOR 
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WELL No 947 ,----

COMPLIANCE 
PRE -DRILLING TASKS OATF. INlllALS 

1. E"XCA VA 770N PERMIT OBTAINED. 6/22/89 cfAH 

2. ALL E"C)(JIPME"NT HAS B£"£"N CLEANE"D BEFORE" DRIWNr;. 6/21/89 t.J~\k 

Jo. SCRE"E"N AND CASINGS HA ~ BEEN WASHED, STEAME"D, 
NA 

RINSED HfTH DE"-IONIZED OR DIS77f.J.£D WA TER, RINSED 
HfTH ISOPROP'Il.. ALCOHOl., ttRAPPED HfTH PROTEC77~ 
COveRING AND STORED OFF THE GROUND. 

.]b. PRE-PACKAG£O SCREENS, CASINGS AND CENTRAliZERS 7/24/89 LA \4-
1tERE" USED. 

4. WORK AREA FOR SAMPLE EXAMINA 770N COVERED WITH 6/22/89 C ,fA\~ 
CLEAN POI. YE:TH't'L£N£ 

5. CLEAN KNIveS, Gloves, SAMPLE JARS AND LABELS 7/21/89 ~~ 
ON-HAND. 

6. POL YE:TH't'L£NE COVER IN PLACE OveR HOIL 7/24/89 UAtt 
ADDI770NAL NOTES/OBSERVA 77ONS: __________________ _ 

0SSE1?1IFR SIGNA lUR£/DA 7E:k . Cjl ()(), ;=:$:A~ k:.d ~!),<7 ! 24/89 
C. Allison Hodges 
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E'QUIPMENT 

RIG 

AUGE'RS 

BITS 

RODS 

SAMPLERS 

PIPES 

WORK TOOLS 

AUGER PINS 

~, 
ERe / EDGE 
Environmental 947 
and Enercy 

WELL. No. _____ 

~ Services Co. 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL O£lONIZED 

SCRAPE' STFAAI STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE' 

X X x NPt N/A 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

OBSERVER SIGNATURE'/OAC I ~~ ~~ 7/21/89 
C. Allison Hodges 
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WELL . No.Y.~~ __ and Eneru 
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DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYl DeONIZED 

EOUIPMENT SCRAPE STEAM STEAM ALCOHOL WATER 
CLEAN RINSE . RINSE RINSE 

RIG X X x NPt NPt 

AlJGERS 
x X x x X 

BITS 
X X X X X 

RODS X X X X X 

SAMPLERS 
X X X X X 

PIPES X ,- X X X X 

WORK TOOLS X X X X X 

AlJGER PINS X X X X X 

• OBSERVER SIGNATVR£/OAC I ~~ ~~ 7/21/89 
c. Allison Hodges 
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.. ERe / EDGE 
Environmental HE'LL No_947 and Energy 

~ Services CO. 

ORNL MONITORING WELL LOG PAGE 1 OF.. 2 - --
LOCATION: SWSA-1 DATE- START: 6/22/89 

Rick Herron/Larry Ledbetter FINISH: 7/25/89 
DRILLER: 

Freddy Dixon, George Akins/ 
LXISED BY.- C. Allison Hodges 

HELPER: 
HEALTH PHYSICIST: W.H. Shinpaugh Steve Kirk 

DRILL- ~:~O Mobile and Ingersol Rand 

TYPE DRILLING: 8ugerjDQ aDg air rQtgr~ LUBRICANT TYPE: Greenstuff 

No_ SAMPLES TAKEN: NA TYPE: NA 

CONTAINMENT TYPE: Plastic, auger pan, 55 gallon drum, containment box 

THICKNESS· OF SOIL (REFllSAL DEPTH): 9.8' DRILLING FLUID $AAlPLES: 

DEPTH DRII.J..ED IN ROCK: 71. 7' TYPE: Water DA TE- 7 L 24 L 8 9 

TOTAL DEPTH OF HE'LL: 81.5 1 

DEPTH SAMPf..£ PERCENT 
(FEET) (NUMBER ,*. RECO!lE1lY SCKL/tJEDROCK DESCRIPTION 

FROU TO INTERVAL) I (SPUT SPOONS) 

0.0 0.5 Gravel (fill material) and roots 
0.5 2.5 Clay, light brown, with small shale fragments 

light gray, siltstone boulder at 2.0 1 at 1.0 1 

auger resistanc~. Auger walking. Siltstone-
shale boulder (ledge) 

2.5 4.0 Clay, dark yellowish-brown, with some shale 
fragments, weathered, hard firm augering, very 
moist when removing augers from borehole water 
level observed in bottom of borehole at 4.0 1 

4.0 9.8 Clay, dark yellowish-brown, moist 
9.8 12.0 Shale, calcareous, dark yellowish-brown and 

grayish-brown with an outer coating of clay, 
dark yellowish-orange and light gray. Shale 
is bedded and fizzes slightly with acid. Auger 

is saturated at 10.0 1 

12.0 17.0 * Smooth, fast drilling 

17.0 25.0 Hard, rough drilling. Limestone? Possibly 
water at 24.5'. 

25.0 63.0 * Hard, slow, regular drilling at 52.0 1 bit 
locked up and at 53.0', hit a soft spot 
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ORNL MONITORING WELL LOG PAGE 1 OF. 2 - --
LOCAnON: SWSA-1 DATE: START: 6/22/89 

Rick Herron/Larry Ledbetter FINISH: 7/25/89 
DRILLER: 

Freddy Dixon, George Akins/ LOGGED BY: C. A11ison Hodges 
HELPER: 

HEALTH PHYSICIST: W.H. Shinpaugh Steve Kirk 
DRILL: ~:~O Mobile and Ingersol Rand 

TYPE DRIWNG: 8UgerjDg aDd air: r:Q:tar:~ LUBRICANT TYPE: Greenstuff 

No. SAMPLES TAKEN: NA TYPE: NA 

CONTAINMENT TYPE: Plastic, auger pan, 55 gallon drum, containment box 

THICKNESS OF SOfL (R£FlJSAL DEPTH): 9.8' DRlWNG fl.UID SAAIPLES: 

DEPTH DRILLED IN ROCK: 71. 7' TYPE: Water DA T'£': 7 L24L89 

TOTAL DEPTH OF KLL: 81.5' 

DEPTH SAAlP£E PERCENT 
(FEET) (NUAlS£R it . RECO~Y SOIL/1JEDROCK D£SCRIPnON 

FROAI TO INTERVAL) i (SPUT SPOONS) 

0.0 0.5 Gravel (fill material) and roots 
0.5 2.5 Clay, light brown, with small shale fragments 

light gray, siltstone boulder at 2.0' at 1. 0' 
auger resistanc~. Auger walking. Siltstone-
shale boulder (ledge) 

2.5 4.0 Clay, dark yellowish-brown, with some shale 
fragments, weathered, hard firm augering, very 
moist when removing augers from borehole water 
level observed in bottom of borehole at 4.0' 

4.0 9.8 Clay, dark yellowish-brown, moist 
9.8 12.0 Shale, calcareous, dark yellowish-brown and 

grayish-brown with an outer coating of clay, 
dark yellowish-orange and light gray. Shale 
is bedded and fizzes slightly with acid. Auger 
is saturated at 10.0' 

12.0 17.0 * Smooth, fast drilling 

17.0 25.0 Hard, rough drilling. Limestone? Possibly 
water at 24.5'. 

25.0 63.0 * Hard, slow, regular drilling at 52. A' bit 
locked up and at 53.0', hit a soft spot 
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~ Services Co. 

ORNL MONITORING WELL LOG II PAGE' _2_ OF ~ 

OEPTH SAMPLE PERCENT 
(FFETJ (NUMB£1?.f RECOVERY SOfL/'IJEDROCK OESCRIP nON 

FROItI TO INTERVAL I (spur SPOONS) 

63.0 69.5 Smooth. fast drillina 
69.5 81.5 Hard, rouQh~ slow drilling. Very irreQular 

drilling at 74.5 1 

81.5 Total Depth 

* No detailed lithologic logs could be provided 
due to use of containment box for the 
interval from 12.0 to 81.5 feet. 

It 
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ORNL MONITORING WELL LOG II PAGE_2_ OF~ 

DEPTH SAMPLE P£RCENT 
(FEET) (NUMBER .f R£COI,£RY SOIL/I1£'DROCK DESCRIP"ON 

FROM TO INTERVAL I (SPUT SPOONS) 

63.0 69.5 Smooth. fast drillina 
69.5 81.5 Hard. rough. slow drillinJl. Very irreqular 

drilling at 74.5 1 

81.5 Total Depth 

* No detailed lithologic logs could be provided 
due to use of containment box for the 
interval from 12.0 to 81.5 feet. 
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ERe / EDGE 
~ Environmental 
. and her.,. 
~ Service. Co. 

WE'LL No. 947 

WELL INSTALLA TlON/COMPLETION FORM • 
O.R.N.L MONITORING ~LL PROGRAM 

LOGGED PROOFED 
B~ C. Allison Hodges B~ Michael L. Ebers 

~NG~PAN~~.~G~e~Q~t~e~k ____________________ __ 

DRILLER: Rick Herron/Larry ~'Georne Akjns/Steve Kirk 
Ledbe-ttef ill' 

OR/WNG AI£7H()(): Cl 14 . 0 INQ-I AIJG£R 12 • 0 LF. 
Cl INQ-I AUGER LF. 
o INQ-I HOTAR~ LF. 
Cl 8.0 INQ-I HOTAR~ 69.5 LF. 

AlA 1ERIAl..S USED 
£S1: IJSE1) 

Kl. ~. 0 ~ OF BtEN7I':lNI1£' PEU.E"lS ($IIIIFACE CA.SM: SEAl.) 

l2..Jl n: OF ~ .suFAG'E CA.SM: 

3 • 8 ~ 0 S4arr:5' OF CBIEJIT ($IIIIFAG'E CAS1N(;) 

...3..CLO POiH)$ OF POIf/E1Il£D II£N1rJI#1C ($IIIIFAG'E CA.SM:) 

30 • 0 CAJ.J.DNS ()F WA mr (S'lIRFACE CA.SM:) 

6.a..1. n: OF' ~ ~ STAINLESS S7m. CASIN(; 

]d....Q n: OF' ~ aA. STAINlLSS S7m. SCIl!EEN 

3. 7 4. 0 S4arr:5' OF SAND 

..5.Q.......2lL POUAf)$ OF B£JmJNITE PEU.E"lS 

9 • 2 1 O. 0 S4arr:5' OF CStIENr (WlJ. CASING) 

~ POI.#ID$ OF POIf/E1Il£D 1I£NTf'.NTE' (IE1.l. CASING) 

5 O. 0 fW.J.ONS OF WAmr (WlJ. CA.SM:) 

U.- n: OF' ..J...O....h't S1EEl. 1'If()7EC1W£ CASING 

IIEASON FrJff fJ1FFl1IIENCE:S /II£7'.:EN £S1IJA TBJ .alAlllD' 
MID IJSE1) ~lAIIIE3' 

Irregular borjng diameter & ifillage 
SlJlfFACE CAS1N(; 1'RI:1IM" tillf()U7BJ )D NIJ [J 

STAINI..£SS S1EE1. CASING 
1'RI:1IM" GROU7ED )D a NIJ Cl 

lEU Q:111fJ11' IJSE1) Kl LDt:1t1IIfJ S1I!1 Q:1IIfJII' 
[J Fl.1J5H ItIDUfII7B) lEU a:MJP 
[J01HER 

.sr. T 1fItNl' USED )D [J NIJ ~: 

MONITORING IIfU PUMP BASE scr AT 78.4 FEET. 

C£NTRAUZERS A r 5. 0 FEET. 
30,0 FEET. 

55.0 FEET. 
80.0 FEET 

NOTE: 
AJ.J. DEPTHS ARE M£AstIR£D 
FROM GROIIND SURFACE 
UNLESS OTHER",,$£' NOTED: 

TYPE B WELL 

HtJI.£ ~ (JtJT 

1'0 .ru..a.. 3JUT 

IIOTTt1III OF' IIt1IIE 
HCt.E 81 . 5FEET 

./ LCIQCIN(j: CAP 

r... .1Q..LN. lJ'A. SlIRFACC/ 
PR07EC"VE' CAS'NG3......1.2...R:: 
ABOVE' G'IfOtINI) SlIRFACE 1'0 
l..l....anrr B£1.0W G'IfOtINI) 

SlIRFACC 

~. .1.i:.Q.,w. aA. IIOIl£ Ha.£ 
.Q.:JL 11).l2....Q FEET 

t..:--V..I . :.~ STAJItII.£SS S7m. CA 
~ AIIOI£ G'IfOtINI) 

SUllFAG'E 11).6..6....:l FEET 8£LOW 
(JIf()(JNf) SURFACE 

Bentonite 5l"AL 10.1 11) 
- II .8 FEET --

~ .. I!IEDROCK U1Et 2.JL 
r~. ~ aA. IIOIl£ Ha.£ 

• _. __ ~, 0 0 
... Q ci -- -'- 1'0 

FEET 

~. CEN7RAI.JZER 

J:::l. m~m~ 

. ~PA«~ 1'0 

• aL.l. FEET 
~ aA. STMrI/.Ii$S S7EEl. 

1'!Ii:!III-----~~"f',.s::;v'~ 1'0 

~ ..N8..J,: aA. STA/NI.£SS STEEL 

.sr.r TRAP,/tAP 1:18...- 1'0 
.lllL FEET 
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ERe / EDGE 
Environmental 
and lnerl1' 
Services Co. 

WELL INSTALLA TlON/COMPLETION FORM • 
O.R.N.L. MONITORING ~LL PROGRAM 

~~. Allison Hodges ~chael L. Ebers 

~NCCQWPAN~~.~G~e~Q~t~e~k ____________________ __ 

DRlLJ.ER: Ri ck Herron/E~~btt ter~ George Akjns/Steve 
DRlWNC ME7HOO: 0 14 . 0 INCH AUGER 12 . 0 LF:. 

o INCH AUGER ..,....-___ LF:. 
t:] INCH ROTAR"'- LF:. 
o 8.0 INCH HOTAR"'- 69.5 LF:. 

MA TERlAlS USED 
EST. USED 

Ia. ~. 0 ~ fF tl£N1rJNf1E PEUE'lS (SIIIIFACE ~ SEAl.) 

12..Jl n: fF ~ SUF'ACE ~ 
3. 8 ~O $4Qr.S' fF CEItIIEN'T (SIIIIFACE CASINC) 

..3..{LO POtMJS fF POIIIEJIf£D 1lEN7rJNI7E (SIIIIFACE ~) 

30. 0 QAIJ.(N$ fF WA TER (SlIRFACE ~) 

68, 2 n: OF --..i....w l.¥4" STAINI.£SS S7EEl CASfIll('; 

~ n: OF ~ a.t STAINl£SS S7EEl SCII!EEN 

3. 7 4. 0 $4Qr.S' fF SAND 

..2.1L 2Q... F'OtJf.r)S fF tl£N7r:JNl7E' PEUE'lS 

9. 2 1 O. 0 $4Qr.S' fF CEItIIEN'T (Wt1L ~) 

Kirk 

~LL No. 947 

tOCA JJt:W SWSA-l 

N 210 66 0fINl ~ c:oawJINA 7ES 

£" 306~9:r%~ 
£Z.Ev, G1fOI.IND. 778 82 
£Z.Ev. TOP STAINJ..£SS 
S1EEI. CASING. 780. 71 
DRILLING OA TE"S: 
STAR~ 6/21/89 
F1NIsHED; 7125189 

.." Lj'}Q(ll~ CAP 

1:.. ___ ...::.1:==::. DIA. stlRFACE,( 
PROTECTM' CA9NG3~ 
ABOI£ GROUND stJRFACE TO 

l.l......S.nu EOW GROUND 
stJRFACE 

Benton; te 5FAL 10.1 TO 

II.8 FEET 

tlnI!liiSt .1!ItEDI!tOf:K WEZ 2.:..§.... 50, 0 POUftf)$ fF POIIIEJIf£D 1lEN7DNITE (WJJ. CASIINfi) 

50.0 GAL.J.(I($ fF WATER (Wt1L ~) 
:L.2- n: fF J...O......,t S7EE1.. I'IfOTEC11tE ~ r ....... ----~ DIA. SORE HDI.E 

IIEASON FrJR 0IFFEJIl!ENCES I/II£"T-.:EN ESlItIA 1ED HIllAlID' 
AND USED HIllAlID' 
Irregular borjng diameter & arillage 

SlJRF'ACE CASINC 11l£JIE fiIIIOtJ7E/) )£S NO 0 

)£Sa NOt:] 

Kl LOQt1N(J S7&I. c::rMlP 
t:] FLlI!IH ItIDtJIII7E/) lIEU. t%MW 
COTHER 

.SIt r 'fIItAP USED )£S C NO ex' 

MONITORINfJ lEU PUMP SASE SET AT 78.4 nIl 

CENTRAlIZERS AT 5 • 0 FEET. 
30.0 FFET. 

55.0 FEET. 
80.0 FEET 

NOTE:: 
AU DEPTHS ARE MEAstJR£D 
FROM CROIJND SURFACE 
UNLESS 07H£RIllSE NOTED: 

TYPE B WELL 

• 

• 



• ... ERe / EDGE 
WELL No. 947 I Environmental 

and Enero OA TE: 7/24/89 
~ Services Co. 

MONITQRINri. !tf'1.' AlA lI..RIA,S 
C£R TlRCA TlON 

ITEM/J.IA TERIAl Q~TE' (JS£I2 ~ [Qi. tilJAJIilE 

SAND 
7/24/89 1 --

BENTONITE' 
7/24/89 1 

STAINLESS S1E£L SCREEN (PREPACKAGED ~ :;) 7/24/89 1 
STAINLESS STFEL CASING (PREPACKAGED ~ :J) 7/24/89 1 
STAINLESS STFEL CENTRALIZERS (PREPACKAGED ~ :J) 7/24/89 1 
STAINLESS STFEL CAPS (PREPACKAGED ~ :J) 7/24/89 1 

• 
MONITORING HELL PUMP . (PREPACKAGE/) .~ :J) 2/12190 3 

GROUT 
7/24/89 1 

HELL CO&ef'S . - 7L24j89 1 . 
SURFACI:.- CASING 7/21/89 1 

COMAIENTS: • 

. 

e OI1SE/MR SQIIAI!IRE,A>A IF 9. ,Chllili~ ~ 7/24/89 
. Allison Ho ges 
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ERe / EDGE 

I+E'LL No. 947 Environmental 
and EnerlY OA T£': 7/24/89 

~ Services Co. 

MONITQRIN(i ttf'1.t. AlA lI..RIAI.S 
CER TlRCA TlON 

ITE:M/AIA TE:RIAL 1M. 7F f.Ci£/l 8~ TCH ti.WI.fJ£R 

SAND 
7/24/89 1 --

BENTONITE' 
7/24/89 1 

STAINLESS STEEL SCREEN (PREPACKAGED ~ )!'3') o NO 7/24/89 1 
STAINLESS STE'll. CASING (PREPACKAGED ~ :f) 7/24/89 1 
STAINLESS STE'll. CENTRAJ.JZERS (PREPACKAGED ~ :f) 7/24/89 1 
STAINLESS STE'll. CAPS (PREPACKAGED ~ ~) 7/24/89 1 

• 
MONI T'OI?ING IttEl.1. PUMP (PREPACKAGED ~ :f) 2/12/90 3 

GROUT 
7/24/89 1 " 

IELL COII£RS . - 7/24/89 1 , . 

stlRFACI::.- CASING 7/21/89 1 

COMMENTS: . 
-

. 

OSSERI£1/ S1QI/A TlJRE,/tJA 'If: 9. ' C"\OO.t ~ ~ 7/24/89 
• Allison Ho ges 

PAGE n OF..2.Q.. 
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ERe / EDGE 
Environmental 
and Ener&:y 
Services Co. 

POST-HELL COMPLETION 
CHECKLIST 

~LL No. 947 

COMPLIANCE 
OA!E INITIALS 

POST-~LL COMPLETION TASKS 

,. AlUD SCRAPED FROM AUGERS, SAMPLERS, AND AlL 
OTHER ECil/IPMENT. 

2. ALL MUD FROM RIG AND ECil/IPMENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE MTH THE 
SPEC/RCA m::;f."- PROVIDED. 

.J. KLL DEVELOPED IN ACCORDANCE IMTH THE SPEC/FICA 11ON­
PROVIDED AND DETAILS OF THE DEItf:LOPMENT AC11I11TY 
RECORO£D. 

4. DRIWNG SITE' PROPERL Y CLEANED UP AFlE'R 
COMPLE11ON OF HELL INSTALLA 11ON. 

6/22/89 

7/24/89 

2/12/90 

7/24/89 

~t+ 

A.+t 

]:)ch.. 

LA-t±: 

- RELEASE SPECIFIC TE'CHNICAJ. DIREC110NS FOR REGULATORY COMPliANCE MONITORING KLLS 
PHASE I. OAK RIDGE NA110NAL LABORAroRY. OAK RIDGE, w.a K-4147, APRIL 1987. 

08S£R1i£h' SIGNA TlJRE/tJA ~ , ~ ~<? <7/24/89 
. A1SOTlOgeS 

1) Qb:'C~br-,~,\t"~Q 2/12/90 
D. Charles Lyt~e 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-Itf"LL COMPLETION 
CHECKLIST 

~LL No. 947 

COMPLIANCE 

POST-~LL COMPLETION TASKS 

,. IIUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 
OTHER EQUIPM£NT. 

2. ALL MUD FROM RIG AND EQUIPM£NT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCOHDANCE KlfTH THE 
SPECIRCA TlON- PRO~D£/). 

3. JtE'LL D£VEl.OP£/) IN ACCORDANCE MTH THE SPEC/FICA TlON­
PRO~D£/) AND DETAILS OF THE DEI£LOPM£NT ACTl~7Y 
RECOHO£D. 

.f.. DRIWNG SITE: PROPERL Y ClEAN£/) UP AFTER 
COMPLETlON OF HELL INSTALLA llON. 

DA T£ INITIALS 

6/22/89 

7/24/89 

2/12/90 

7/24/89 

- RELEASE SPECIFIC TE:CHNICAL DIRECllONS FOR REGULATORY COMPliANCE MONITOHING WELLS 
PHASE I. OAK RIDGE NAllONAL LABORATORY. OAK RIDGE. w.a K-.f.1.f.7, APRIL 1987. 

2/12/90 
D. Charles Lyt e 
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• ~, 
ERe / EDGE 
Environmental HeLL No. 947 
and Energy 

~ Services Co. LOCA TlON:W8Gl 

NON/TOB/HG WElL 
J)EVELOP}'{ENT FORAl 

DEVELOPMENT DETAILS 

METHOD OF 
(In£lOP4JEN11. Syrging gnd pumping 

DEl£LOPMENT 
~GAN f2t4 T£': 2-9-90 71ME: 

DEJ,£LOPMENT 
ENDING DA lEi: 2-12-90 

DEJ,£LCJPMENT 
OIJS£Rlo£ZJ Bn D. Charles b~tle 
ONE IfEZ1. Ila.LlM£.' 50 5 GALLONS 

TOTAL GAJ.J..ONS PLlMPED: 179 TOTM. IIEI..l 1la.UM!.S' PiJIIP£D: 30.0 

INiTTAI. pH: 7. 6 RNAL pH: 7 ,6 

INITIAL CONDLlCTllfTY (uS): 667 RNAI. CONDLIC71IATY (uS): 667 

D£SCINPl1ON OF 1N111AL TtJRlllDlTY: Crlstal clear 

• D£SCRIPl1CW OF RNAI. 1URBIDITY: Crystal clear 

RNAL IIEASlJRD) TlJRSIDITY: 3.0 NTU's 

~.f' • 

IfE1.L APPROr.f:V B~ R.C. Williams MMES 

(){)()R 
Sul fur smel1 rz:.. If!t 1ER; 

WATER /Hi GROt./IK) SlJlfF"ACC [J TANK 1RtJQ( 
DlSCHMGED [J ST'OfIIM SEllERS [J STrJIIlAG£' TANKS 
TO: [J DRtJ1trIS [J OTHER 

INITTAL PIf£-D£lIE1.OPItIENT 
1M TER D£l'1H: 6.7 feet from ground surface 

DEVELOPMENT OBSERVA TlONS 

e ~IO ..5*WAn...£/f)A1£ b. ("':{"cS;9?d\~}'h 2-12-90 

~ D. Charles Lytle 

I 
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ERe / EDGE 

< ' 

~, Environmental HE'LL No. 947 
and Energy 

~ Services Co. LOCA TlON.·ltJ8Gl 

NONITORI/:lG WELl 
.DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
[)£I;£J..OPJ;JEN~ Syrging gnd gymging 

D£l£1..OPMENr 
gfiAN 041F: 2-9-90 17ME: 

[)£I;£J..OPMENr 
ENDING DA lEi 2-12- 90 

D£l;£LOPMENr 
OBSERloEV B>":: D. Charle~ b~tle 

CWE IfEZ.L r..a.UMC,· 50 5 GALLCWS 

rorAL (;A[J.ONS PUMPED: 179 TO 1;4t IIEL1. loal.M'S PUMPED: 3 O. 0 

INl17AL pH: 7.6 FlNAL pH: 7. 6 ;" 

INI17AL CONDUC17V1TY (uS): 667 FINAL CONDUC17V1TY (uS): 667 

DCSCRIP17CW OF !NI17AL TlJRBIDlm Crlstal clear 

• D£SCRIP17ON OF FlNAL 71JRBID1m Crystal clear 

FlNAL M£AStJR£D TUHBlDlm 3.0 NTU's 

',C' 

IfEZ.L APPROIIf'Z) B>":: R. C. Will i ams MMES 

0lXJIIt Sul fur smell (L IMlER: 
WATER Q§ GIiOtJNI) SUfFACE C rANK 7RtJQ( 
DlSQlARGED o S"faW SEllERS o S1tM'A6£ rANKS 
TO: c DRUMS o OTHER 

'ltf17AL PR£-t:I£l£l.OIW£Nr 
NH1ER DEPTH: 6.7 feet from ground surface 

DEVELOPMENT OBSERVA TlONS 

OBSERIBt S'QVA~1C 'C. \·wo:);sod,-t1.b 2-12-90 

~ D. Charles Lytle 

I 
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ERel EDGE WfU NO. 947 .. Environmental L0G4l1ON.·WAG1 
and Energy 

lMi'!:. 2-9-90 
~ Services Co. e 

MONITORING WElL DEVELOPMENT PROGRESS 

ONE WEZ.L VOLUME.. 60. 5 GAl.J.ONS 

GAlLONS O€SQlIPT1ON MEASIIR£/) 
pH 

CCN/XIC- 1I'JrM. II£LL. 
DATE: 77ME OF ~TY T1II7Y GAlLONS H1l.41iE5' COMMENTS Pf.IItIP£D TURIIIJITY (N1lI"$) (uS) PtJMPE1) PUMP£D 

12.10-90 1300 179 Cf~stal C ar 3.0 7.6 667 179 30.0 

. 

• 

RESULTS AT END {.;rystal 
OF D£VELOPMENT 179 Clear 3.0 7.6 667 179 30.0 

COMMENTS 

e 
OBS£'RYER ~1lIR'(;IZMTC 1'> ,(':~'"'rrS:_()O J ~LQ. 2-12-90 

n Ch.:lY'lpc: I vtle 

PAGe ~ OF-2..~ 

ERe/ EDGE IfEU NO • 947 

.. Environmental L00t11ON.·WAG1 
and Energy 2-9-90 ,.. Services Co. D4T£: 

MONITORING WElL DEVELOPMENT PROGRESS 

ONE WEZ.L. VOLUME',. 60.5 GAI..1.0NS 

GAU.~ P£SCRIP17ON MlEASIIRED 
pH 

CONIJ(JC- mrAi. IfELL 
OAT£' llUE PUlIP£1) 

OF ~TY ~~ 
GAl.J.ONS 1atAWS' COUMENTS 

TlIfiBI)ITY (N1V$) I"UItIP£D PtIItIP£l) 

2-10-90 1300 179 C,~stal C ar 3.0 7.6 667 179 30.0 

-

RESULTS AT END 
1-

Crystal 
OF DEVELOPMENT Clear 3.0 7.6 667 179 30.0 

COMM£N75 
-

OBS£R!,£R ~7lIRf;lZ:MTE h . ('~~oD c.~'-..:.t- til 2-12-90 
n Ch;n-' PC: I vtl p 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No.-..!1.!ll 

~ 

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: 

r ,I '" '. .1. i t':1 t:: 'r H C] I) [) F: , B~EDEHOEFT AND PAPADOPULOS, 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 

1. ':~·::·£:,7 

Ii r':;.:ESF:[it\~S~:: elF' (~i F I i'~~ I -rE.:~ 1; I r:llv~ETEF: VJEL .. L. TO (::i!\,l I i\IE3·Ti::ir'·"iTf~r···~ECJL..i:3 
Ct-'{;F:C31~~ ~Ji:-: t~.;;~ -rEF;: ,t ) 

(:~) j'····!E"T'I·,iOI) l]F FDr.:)!.J!,!')EF~ {~i\!D F;~I[:E!~ 1'771:S (f:':·iFt:TIf:L.E Il\~ 

!,U:::-:! i:\!n ., ('':Il1·''7 
V\t ; .... :-- ~_ : "! \ .. :.1 u .~ "-:' .. 

VOL. 12~ NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS ITH COMPLETELY OR PARTIALLY 
F1E:i\1ETF~i:~J~-:r i\iG l·\jELL_~?!!) 

D~TE OF TEST: 3/13/90 

PROJECT NO.~ E221-002 C~L!. Et···.t·Y ~ j"f'!~ltES 

_ 
I ~~.,..r- I "-"'~A-""~"I , •.• ,.~.." 

,. ;-", , I''" . '.: ....... 11 :;',. 1\"',,"'" •. " I.. _ ..... _ ,-\,..- ",.11 1 __ ... .;101 "},, ....... I . 

• 

EI)f3E, I i\Jl:" F I EL.[) I r\~\}E':::;T I ;3(:; TOF~: :BF:UCE t"1Ct"lASTEF~ 

I l\iFI!.J·r JJf7i T i~ P,F<E: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = ·4. 00 INCHES 
DIAMETER OF DRILLED HOLE = 8. t:,3 I t'~C;j-"IES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 74.00 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 
ESTIMATED POROSITY OF GRAVEL PACK = .20 

t • ~)E~ FEE:T 

FALLING-HEAD INDEX = .\ 
.l. (Ii 1. r~ IF Fi':~LL_I~·~t3~: !(t)'; IF F:ISIi"-..;E:i) 

NUMBER OF DEPTH-TIME DATA POINTS ~ 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOS(H> VS. -r I tVlE 

SUCCESSIVE COMPUTED 
',,!(;LUES FOR HO 

:: Ff:::ET) 

2~ '" l::..59() 
::::: .. (:.;,:S '~7 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 947 

~------------------------------------~------------~~----------~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM BLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA B~SED ON TWO ANALYTICAL APPRO~CHEB: 

(1) METHOD OF COOPER, B~EDEHOEFT AND PAPADOPULOS, 1967 
CARTICLE IN VOL.3, NO.1 OF WRP ENTITLED 
!. r-;~E~:;F;Cfl\iSE CJF-" (~:'f F I i\J I ~rE-: D I i·:::1i· .... ,ETEF~ VJE!_L. TO f:';'ii\.j I ~\iE;'r ,:::i~\~T p·;r·"·~EC;L)E· 

VOL. i2~ NO.3 OF WRR ENTITLED 

OF UNSONFINED AQUIFERS 

.PROJECT NO. ~ E22 -002 

INNER CASING DIAMETER =4.00 INCHES 

\ 

.. r~·=· .. '- 'I 
t 1.._'_' I II 

INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 

Col .,:-', C:t .~ .. 'r /\ 1 I \f 
! 1'-1i \ : ,I. :·-I!_:. ... l 

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN - 74.00 FEET 
THICKNESS OF SATURATED AQUIFER ZONE - 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1 • ()f:1 FEE::r 
ESTIMATED ?OROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 
NUMBER OF DEPTH-TIME DATA POINTS ~ -::- ... , .-.. ..:... 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VB. -r' T lviC 
1 .1.. "_ 

SUCCESSIVE COMPUTED 
V{'lLUES FOF~ HO 

(FEET) 

PACE .lL OF 2lL. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 947 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

"r I i-/!E 
(SEC: 

1.0.00 
2() .. (:i) 

3C). ~).:) 
L{.(). (:(: 

5t)" i)(: 

':S() 1l ()~) 

75 u ()() 

t:;:'() ~ Cit) 

1. ()~5 .. ()() 

1 :2 i) " (1(; 

1'50.00 
:L8i) .. ;:)() 
2·4() 1/ 

::-sco.oo 
:~; (;J () " () {) 

42(: .. Ci() 
480.00 
51+(~ ~ 

t;.(}() u ()(i 

72(j ~ ,)~) 
8!.lO.00 
'-iJ t. () ff (; () 

1 ()8(;. ()() 

:t:200.00 
132() .. t)~) 
1.!1·'4() It ()~) 
15,:,i) p (':1.) 

1. ~~} t:::; i) • (; {) 

l8()C) .. ()(} 
11~:~(i" ()() 

~2 () .If·~) lo I:) r:) 

21·~,CJ. ()(:: 

DEPTH TO WATER 
(FEET) 

~5L1 7C)() 

~~; .. .:7:, t:· f) 
3 I' /::.\ 1 (j 
3. ~57() 
3 .. 52:;(j 

3. ·4E~() 
~.s I< 42::) 
"':'!' ;;t:::"-,,, 
,_, of ,_I • ....J •• _~ 

-;, 1-•• -', •••• 

.~)" .':'::'-:.:'tJ 
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.EnglDeerinlL Deatp. " Ge08cIeDC~a GroUp. ~ 
. CHAIN OF CUSTODY RECORD SAMPLE 

FOR 
NUMBER 

MARl1N MARIETTA ENERGY SYSTEMS 
725 P.m.lppl PU'~ 

OAK RIDGE NA 710NAL LABORATORY ~4/vJo{ P.o. Box 23010 ItDo 'I'D 87833-1010 . 
HeLL NO. LOCA71ON: TYPE: 

~( SUS'A -1 lJ--i1TE'12--
SAMPLER: ~~ -'(ILl ... 

SAMptE INTERVAL: DATE: 11M£: 
r' ~f).~r.~ - , ~ JA iJ 0'7---;;4- -fPI \~~ l ' 

RELINOUISHED Br: DATE': 71M£.- • ,.,111: RECEIVED Br:· DATE': . 71ME: Hl11-I: 
(SIGNA nlRE) (SIGNA nlRE) '. 
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TYPE OF SAMPLE: a SPUT SPOON CORES-SOIL a AUGER CUroNGS-SOIL a AUGER CUroNGS-ROCK 

a AIR ROTARY CUroNGS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) D011lER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN /-CHEIJ SPECIAL TY CLEANED CONTAINERS AND SEALED. 
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1.0 Ge~eral Information 

1.1 Well Location 

MONITORING IfE1.L PROGRAM 
HELL OA TA NmAI1TVE 

IfEl.L No.--=-..:..:..::::..... 

Monitoring well number 1071 is located in WAG 7. 

It is located on the north side of Lagoon Road and 

is approximately 2500' east of Highway 95. The 

location is shown on ORNL drawing number C3E 20004 
A075. Survey coordinates for this well are 
N 19302.8549, E 27233.9346 (X-10 grid) or latitude 

35° 54' 52.49" and longitude 84° 14' 20.89". 
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 1071 was drilled by Geotek Engineering 
Company. A Mobile B-50 auger rig was used to 

drill this boring for monitor well installation 

under operation of Rick Herron with the assistance 

of Fred Dixon. Drilling commenced on 7/14/89 and 
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1.0 Ge~eral Information 

1.1 Well Location 

MONITORINe HEI..L PROGRAM 
HEI..L 0..4 TA NM'!~ 11'1£ 

HEZJ. No.--.;;;.,;;;.:...:_ 

Monitoring well number 1071 is located in WAG 7. 

It is located on the north side of Lagoon Road and 

is approximately 2500' east of Highway 95. The 
location is shown on ORNL drawing number C3E 20004 
A075. Survey coordinates for this well are 
N 19302.8549, E 27233.9346 (X-10 grid) or latitude 

35 0 54' 52.49" and longitude 84° 14' 20.89". 
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 "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 1071 was drilled by Geotek Engineering 
Company. A Mobile B-50 auger rig was 'used to 

drill this boring for monitor well installation 

under operation of Rick Herron with the assistance 

of Fred Dixon. Drilling commenced on 7/14/89 and 
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MONITORIN(; WELL PROGRAM 
WEU OA TA NAMA TIllE' 

HEU No. I07J 

was finished on 7/17/89. 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:* 

7/7/89: The equipment necessary to sample and 
auger the boring was steam cleaned. 

7/14/89: The mobile B-50 auger rig was mobilized 
to the site and set up. The boring was 
split spooned from 1.5' to 7.5', augered 
with a 6.0" auger from 0.0' to 8.5', 

split spooned from 8.5' to 9.5', augered 
from 8.5' to 10.5' and split spooned 

from 10.5' to 10.7'. Final split spoon 
refusal was at 10.7'. The boring was 
then completed by auge~ing from 10.7' to 
25.0' or total depth. The well was 
allowed to recharge for 4.5 hours. 
water level after this time was at 20.2' 

from surface. The decision was made to 
bail the hole to remove mud and check 
recharge rate and then to set the well 

on Monday. 

7/17/89: The water level was at 3.75' from 
surface which was found sufficient 
enough to set the well. The borehole 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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MONITORING lIEU. PROGRAM 
HELl DA TA NARRA TIl,£' 

lIEU. No. J 07J 

was finished on 7/17/89. 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:* 

7/7/89: The equipment necessary to sample and 
auger the boring was steam cleaned. 

7/14/89: The mobile B-50 auger rig was mobilized 
to the site and set up. The boring was 
split spooned from 1.5' to 7.5', augered 

with a 6.0" auger from 0.0' to 8.5', 

split spooned from 8.5' to 9.5', augered 
from 8.5' to 10.5' and split spooned 

from 10.5' to 10.7'. Final split spoon 
refusal was at 10.7'. The boring was 
then completed by augering from 10.7' to 
25.0' or total depth. The well was 
allowed to recharge for 4.5 hours. 
water level after this time was at 20.2' 

from surface. The decision was made to 
bail the hole to remove mud and check 
recharge rate and then to set the well 

on Monday. 
7/17/89: The water level was at 3.75' from 

surface which was found sufficient 
enough to set the well. The borehole 

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

PAGE_2_ OF ~ 

.' 



Ii 
c 
• e J 
: 

• 

• ' 

~ ~ 
ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

MON/TOR/Nt: ItEl.L. PROCRAM 
IfEl.L DA TA NARRA 11'IE: 

lIEU. No. ] 071 

was baiied to dryness and the 2.0" 
stainless well casing and screen were 
installed. The sand was tremied into 
the borehole with 1" PVC pipe and a 
bentonite seal installed. The bentonite 
was allowed to hydrate for four hours 
and then a grout seal completed to 
within 2.0' of surface. 

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

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 
Compliance Monitoring Wells Phase ~, Oak Ridge 
National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 
materials is included with this data package • 
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MONITORING IfEl1.. PROCRAM 
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IfEZ.L No. 1 071 

was baiied to dryness and the 2.0" 
stainless well casing and screen were 
installed. The sand was tremied into 
the borehole with 1" PVC pipe and a 
bentonite seal installed. The bentonite 
was allowed to hydrate for four hours 
and then a grout seal completed to 
within 2.0' of surface. 

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

2.0 Technical Information 

2.1 Decontamination Procedures 

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

MONITORING IfEl.L PROGRAM 
I+EZ.L OA TA NAHHA TT'vE' 

HEZ.L. No. 1 071 

WAG 7 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 

siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 

many folds and faults resulting in varying strike 

and dips. The average strike and dip appears to 

be consistent with the regional strike of 56· 

northeast and dips of about 30· to the southeast. 

2.3 Sample Collection 

Two soil/weathered rock samples (1071S01 and 

1071S02) 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 1071S01 was 

collected in the split spoon interval from 2.0' to 

3.5' on 7/14/89 and soil sample 1071S02 was 
collected in the augered interval from 23.0' to 

25.0' on 7/14/89. Sample No. 1071S02 included 

clay (soil) as well as a weathered shale and was 

collected from the auger stem. 
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2.2 Geology 

MONITORING IfEl.L PROGRAM 
I+EZ.L OA TA NAHHA TT'vE' 

HEZ.L. No. 1 071 

WAG 7 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
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2.4 Installation and Development 

2.4.1 Installation 

AlONITOIiIN(; Iff1.L PROGRAJI 
HE1.L DA TA NARliA 77!1f" 

HE1.1. Ne. 1 071 

This was a type A well. A two-inch diameter 
stainless steel screen with welded stainless steel 
cap was installed from 9.25 to 24.25 feet. A two­
inch diameter stainless steel casing was installed 
above the screen from 9.25 feet to 1.61 feet above 
ground surface. A sandpack was then tremied into 
the annular space from 8.10 to 24.25 feet, with a 
1.5 foot bentonite pellet seal poured into the 
annular space above the sandpack from 6.60' to 
8.10 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 1071 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 326 

gallons of water had been evacuated and the 
clarity of the discharge water was approved 
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2.4 Installation and Development 

2.4.1 Installation 

AlONITORING HEl.i. PROGRAM 
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HEl.1. Ne. 1 071 

This was a type A well. A two-inch diameter 
stainless steel screen with welded stainless steel 
cap was installed.from 9.25 to 24.25 feet. A two­
inch diameter stainless steel casing was installed 
above the screen from 9.25 feet to 1.61 feet above 
ground surface. A sandpack was then tremied into 

the annular space from 8.10 to 24.25 feet, with a 
1.5 foot bentonite pellet seal poured into the 
annular space above the sandpack from 6.60' to .-
8.10 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 1071 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 326 

gallons of water had been evacuated and the 
clarity of the discharge water was approved 
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MONITDRINC IfELL PROGRAM 
IfELL DATA Nmt 11'.£ 

IfELL No.,--::..;;..;...;:. 

by the company representative. The final 
turbidity value measured 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 Geoquard Model No. 
5614 dedicated monitoring well pump, was installed 
on 2/1/90 at a depth of 22.2 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 1071 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 7.32 x 10-6 cm/second (shown as 
permeability on the hydraulic conductivity 
calculations) 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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MONITORINt: IfE1.L PROGRAM 
HElL OA TA NABHA ll'.£" 

HEZ.L No. 1 Ull 

by the company representative. The final 
turbidity value measured 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 2/1/90 at a depth of 22.2 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 1071 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 7.32 x 10-6 cm/second (shown as 
permeability on the hydraulic conductivity 
calculations) 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 CHE:.CKLIST FOR 
MONITORING HELLS 

COMPLIANCE 
PRE -DRILLING TASKS DATE' INITlA!:.S 

1. EXCA VA 'RON PERMIT OBTAINED. 7 L14L89 en-{-\-
2. ALL E(){/IPMENT HAS BEEN CL£'ANED BEFORE DRILUNG. 7/7/89 CtAt-i-

Jo. SCREEN AND CASINGS HA!If" BEEN WASHED, ST£AMEo, 
NA 

RINSED HlTH DE-IONIZED OR OIS7lLLED WATER, RINSED 
HlTH ISOPROP'Il. ALCOHot.. ttRAPP£[} HlTH PROT£C7l!lf" 
COVERING AND STORED OFF THE (]ROi/ND. 

Jb. PRE-PACKAGED SCREFNS, CASINGS AND CENTRAliZERS 7/17/89 C fA ~* 
HlEHE'i/SED. 

~. ftORK AREA FOR SAMPLE EXAMINA 7lON COVERED JffTH 7 L14L89 L.Atl 
CLEAN POl 'f'E'TH'Y1.£NE. 

• 5. CLEAN KNI!If"S, GlO!lf"s, SAMPLE JARS AND LABELS 7114[89 ~~ 
ON-HAND. 

6. POL 'f'E'THrt.ENE COVER IN PLACE OVER HOL£. 7/14/89 C-tc\tt 

ADDI7lONAL NO TES/OBSERVA 7lONS: -. 

e OBSERVER SlGNAnJRE/lJAT£L- 6si.J.. ~~C)~~ 7/17/89 
C. Allison Hodges 

PAGE _7_ OF' ~. 

--; ERe / EDGE 
1 Environmental WE'LL No . .lQD· __ ~ and Energy 

~ Services Co. 

PRE -ORILI,JNG CH~CKLIST FOR 
MONITORING Hf"LLS 

COMPLIANCE 
PRE -DRILLING TASKS DATF. INI'fiALS 

1. EXCA VA TlON PERMIT OBTAIN£!). 7 L14L89 c.tl..t\-

2. ALL EQUIPMENT HAS BEEN CLEAN£!) BEFORE DRILLING. 7/7/89 C{A-t~ 

Ja. SCREEN AND CASINGS HA l<£ BEEN WASHED, STEAMED, NA 
RINSED 1+17H DE -IONIZ£!) OR DISTlLl£l) WA TER. RINSED 
1+17H ISOPROPYl.. ALCOHOl.. MiAPPED 1+17H PROTE'CTll<£ 
COl<£RING AND STOR£!) OFF THE GROUND. 

Jb. PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 7/17/89 c~l* 
IfE'RE USED. 

4. WORK AREA FOR SAMPLE EXAMINA TlON COj,£RED 14fTH 7 L14L89 L-~ tl.-
CLEAN POI. Y£TH'r1...£N£. 

• 5. CLEAN KNIVES, GlOl<£s, SAUPLE JARS AND LABELS 7 L14L89 -LiA-l-t-
ON-HAND. 

6. POl Y£7HYl.£NE CO'£!? IN PLACE OI£R HOlE. 7 L14L89 C-ll\t\-

ADDI110NAL NOTES/OBS£RVA TlONS: 
:. ~ 

. 

OBS£RI£R SIGNA TVRE/l)A TE' L· ~ ~~C':)de§=~ 7/17/89 
C. Allison Hodges 

PAGE _7_ OF l.2.... 



~, 
ERe / EDGE 
Environmental WELL No.107...l __ and Energy 

~ Services CO. • 
DECONTAMINA TlON CHECKLIST 

DRILLING EQUIPMENT 

ISOPROPYL DEIONIZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIC X X X N/A N,A 

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 

WORK TOOLS X X X X X 

AUGER PINS 
X X X X X 

" 

OBSERVER SIGNATVRE/DAL , ~ (JJ L:::\.~ ~aJr~ 7 L 17 L 89 
C. Allison Hodges 

e' 

PACE~ OF~. 

~, 
ERe / EDGE 

I Environmental WELL No.107...l __ 
; and Energy 

~ Services CO. • 
DECONTAMINA TlON CHECKLIST 

DRILLING EQUIPMENT I 

ISOPROPYL DEIONIZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIC X X X N/A N,A 

AUGERS X X X X X 

BITS 
X X X X X 

RODS X X X X X 

SAMPLERS 
X X X X X 

PIPES X X X X X 

. 
WORK TOOLS X X X X X 

AUGER PINS 
X X X X X 

-

" 

OBSERVER SIGNATVRE/DAL , ~ (JJ L:::\.~ ~aJr~ 7 L 17 L 89 
C. Allison Hodges 

PACE~ OF~. 



• ~ 
ERe / EDGE 
Environmental 

~LL No. 1071 and Energy 
~ Services CO. 

ORNL MONITORING WELL LOG PAGE _1_ OF'_2_ 

LOCA770N: WAG 7 DATE: START: 7/14/89 
FINISH: 77'I77S9 

DRILLER: Rjck Herron 
LOGG£!) BY: C. A 11 i son Hodges 

HELPER: Fred Dixon L.C. Johnson HEALTH PHYSICIST: 
DRILL: Mobile 8-50 Auger Rig 

i 

TYPE DRIWNG: Split spoon and auger LUBRICANT TYPE: NA 

No. SAMPLE'S TAKEN: two TYP~ soil/weathered rock 

CONTAINUENT TYP~ Auger !laD aDd !llastjc 

THICKNESS OF SOIL (RUUSAL DEPTH)- 25. A' 
DRlWNG F1.UID SAAlPLE'S: 

DEP TH DRILl.£!) IN ROCK: O. A' TYPE: NA OAT£;- NA 

TOTAL DEPTH OF IIeLL: 25. A' NA NA 

O£PTH SAMPLE P£RCENT 
(FF£T) (NUIiBERJ RECOVERY SOIL/l!lEDROCK D£SCRIP77ON 

FROM TO INTFRVAL (SPUT SPOONS) 

• 0.0 1.5 Gravel (fill material) no split spoon taken, I 

.. material removed by hand and auger 
,. 

• 

I 

-.<1";" 

1.5 2.0 1071S01 80% Clay, dark yellowish-brown, moist. also contains 
@ 2.0-3.5' 

.. , 
I 

roots 
2.0 2.5 Cl ay, sha 1 ey, mottl ed, pale ye 11 owi sh- brown and 

light brown, with some shale fragments highly · 
weathered, dusky brown, micaceous 

2.5 3.5 Clay, shaley, mottled medium light gray, shale 
is more prominent, also contains more mica 

3.5 5.5 100% Shale, highly weathered, slightly clayey, 
moderate yellOWish-brown, light olive gray and 
dusky brown, clay is medium light gray, shale 
is brittle, bedded and verym;caceous, dry 

5.5 6.0 30% Shale, highly weathered, brownish-gray, dusky 
-

brown with pale yellowish-orange silt lenses 
and grayish blue and dusky yellow green mica 
1 enses. Shale is brittle, bedded and breaks. 

• at a 45° angle 

6.0 7.5 100% Shale, highly weathered, brownish gray, dusky 

brown with ~ale ~ellowish-orange silt lenses 

PAGE _9_ OF --f.Q._ 

~ 
ERe / EDGE 
Environmental WELL No_ 1071 and Energy 

~ Services Co. 

ORNL MONITORING WE'LL LOG PAGE 1 OF: 2 - --
LOCAllON: WAG 7 DATE: START: 7/14/89 

fiNISH: 77I7789 
DRILlER: Rj~~ [jer.:r.:OD C. Allison Hodges LOGGED BY: 
HELPER: Fred Dixon 

L. C. Johnson HEAL TH PH'ISIClSl-
DRILL: r~obi 1 e 8-50 Auger Rig 

TYPE DRilliNG: Spl it spoon and auger LUBRICANT TYPE- NA 

No_ SAMPLES TAKEN: two TYPE- soil/weathered rock 

CONTAINMENT TYPE: 8uger.: llaD amt IJl asth: 

THICKNESS OF SOIL (RUUSAL DEPTH): 
25. A' 

DRIlliNG FlUID SAMPLES: 

DEP TH DRILL£'[) IN ROCK: 0.0' TYPE- NA DATE: NA 

TOTAL DEPTH OF If ElL: 25.0' NA NA 

DEPTH SAMPL£ PERCENT 
(FEET) (NUMBER ,. REcollElty SOIL,/tJEDROCK D£'SCRIPllON 

FROM TO INTERVAL) • (SPUT SPOONS) 

0.0 1.5 Gravel (fill material) no split spoon taken, 
.- material removed by hand and auger " '.'>It" 

1.5 2.0 1071S01 80% Clay, dark yellowish-brown, moist, also contains 
@ 2. 0-3. 5' roots 

2.0 2.5 Clay, shaley, mottled, pale yellowish-brown and 
light brown, with some shale fragments highly 
weathered, dusky brown, micaceous 

2.5 3.5 Clay, shaley, mottled medium light gray, shale 
is more prominent, also contains more mica 

3.5 5.5 100% Shale, highly weathered, slightly clayey, 
moderate yellowish-brown, light olive gray and 
dusky brown, clay is medium light gray, shale 
is brittle, bedded and very.micaceous, dry 

5.5 6.0 30% Shale, highly weathered, brownish-gray, dusky 

brown with pale yellowish-orange silt lenses 
and grayish blue and dusky yellow green mica 

1 enses. Shale is brittle, bedded and breaks 

• at a 45 0 angle 

6.0 7.5 100% Shale, highly weathered, brownish gray, dusky 

brown with pale yellowish-orange silt 1 enses 

PAGE_9_ OF ~ 



.. ERe / EDGE 
Environmental WELL No. 1071 
and Enercy 

~ Services Co. e 
ORNL MONITORING WELL LOG II PAGE -L a""-L... 

DEPTH SAMPLE PERCENT 
(FEET) (NUMBER .. RECOVERY SOIL/11£DROCK DESCRIP"ON 

R?OU TO INTERVAL) (SPLIT SPOONS) 

and grayish-olive and dusky yellow green mica 
lenses, sample also contains clay lenses, 
medium light gray, mica and silt increasing. 
Shale harder. Sample moist 

7.5 9.5 100% Shale, highly weathered, brownish-gray, dusky 

brown with pale yellowish-orange silt lenses 
and grayish-olive and dusky yellow green mica 
1 enses. Shale is very fractured and is broken 
up within split spoon. Dry 

10.5 10.7 5% Siltstone, calcareous, interbedded with sh~le, 
thinnly laminated. Siltstone is a medium gray 
and shale is a brownish-gray and dusky brown. 
Shale still contains some mica and silt lenses. 
The sample fizzes slightly with acid, very hard e~ 

,,-

to push spoon. Sample damp at bottom of 

spoon. Begin augering 

10.7 25.0 1071S02 Siltstone, calcareous, interbedded with shale, 

23.0 -25.0' thinnly laminated. Siltstone is a medium gray 
and shale (highly weathered) is dusky yellowish 

brown. Traces of mica and silt. Augered from 

10.7 to 25.0' 

25.0 Total Depth 

* No bulk density taken because split spoon 
samples were too brittle 

e 
PAGE ...lQ. OF -.f.Q. 

., ERe / EDGE 

! Environmental WELL No. 1071 
and Eneru 

! 
~ Services CO. 

ORNL MONITORING WELL LOG II P~(;£, -'- OF.._2_ 

DEPTH SAMPLE PERCENT 

~ (NUM8£RJ R£CO (.£7?)' SOIL/11£OROCK DESCRIP"ON 
INTFRV~L I (SPUT SPOONS) 

and qrayish-olive and dusky yel10w qreen mica 
lenses~ sample also contains clay lenses~ 
medium light gray, mica and silt increasing. 
Shale harder. Sample moist 

7.5 9.5 100% Shale~ highly weathered, brownish-gray, dusky 

brown with pale yellowish-orange silt lenses 
and grayish-olive and dusky yellow green mica 
1 enses. Shale is very fractured and is broken 
up within split spoon. Dry 

10.5 10.7 5% Siltstone, calcareous, interbedded with shale, 

thinnly laminated. Siltstone is a medium gray 
and shale is a brownish-gray and dusky brown. 
Shale still contains some mica and silt lenses. 
The sample fizzes slightly with acid, very hard 
to push spoon. Sample damp at bottom of 

spoon. Begin augering 

10.7 25.0 1071S02 Siltstone, calcareous, interbedded with shale, 

23.0 -25.0' thinnly laminated. Siltstone is a medium gray 
and shale (highly weathered) is dusky yellowish 

brown. Traces of mica and silt. Augered from 

10.7 to 25.0' 

25.0 Total Depth 

* No bulk density taken because split spoon 

samples were too brittle 

-

• 



• 

• 

• 

ERe / EDGE 
...., Environmental 

and Energy 
~ Services Co. 

M"LL INSTALLA 770N/COMPL£770N FORM 
O.R.N.L MONITORING WELL PROGRAM 

LOGGED PROOFED 
8~ C. Allison Hodges 8~ Michael L. Ebers 

DRILLING COMP~~:~Gwe~o~t~e~k ____________________ ___ 

DR/~' Rick Herron HELP~' Fred Dixon 

WElL No 1071 -
LOCATTON WAGt 

~19cm~. g~DINoi1F.S" 
F 27233. 9346 
£UV. GROUND 809 96 
£UV. TOP STAIN/..ESS 
STEEl. CASING 811. 5 7 
DRILLING OA rES: 
s~n:o.' 7~14/89 
fiNISH£!)' I 17 789 

£QUIPMENT o 6.0 INCH AUGER 25.0 L.F. LOCIt'lN(; srm (;VIE7\' 

II I~ 8 NQI 0IAM£lER 
o INCH AUG£R L.F. 

U47E'R1ALS USED 

EST. USED 
VOL. 1it?L. 

1L FEIT OF 2 IN. S.s. SCREEN 

10. 9 FEIT OF 2 IN, s.s. CASING 

3. 3 _5_ S4CKS OF S4ND 

-2.2. POUNDS OF- 8ENTONJn: P£LL.E:TS 
• 75 ~25S4CKS OF CEMENT 

..6....2.5 POUNDS Or:::.POWD£RED 8£NTONJn: 

l..O.....2.5 GALLONS OF WAT£R (C£MEN77NG) 

R£ASON FOR DIFFERENCES B£TWEEN ESTIMATED 
Iit?LUMES AND USED Iit?LUMES 

Irregular boring diameter 

IIIElJ. (;Va iJ$£D lXJ 1.0CII1NG S1EEl. (;Va o R.lISH 1KJt.fi7FJ) EJ. (;Va 
001HER 

Slr TRAP tJSED lD 0 NO ~ 

MONITOHING WElL PUMP BAS£ SET AT 

CENl'RAi.JZ£RS AT 9. 0 FEET. . 

24 0 FEET. 

NOn:: 
ALL DEPTHS ARE M£ASURED 
FROM GROUND SURFACE 
UNLESS OTH£RWIS£ NOTED: 

FEET. 

22.2 FEET. 

HaL cu:ANED OUT 

T024.25/fEET -t. 

srm PR01E'C"W CAStM; 

3 , 43 n: MOW GROiJNO 

. 10 2. a n: IJElOW 

~GiROtJNI) SURFACE 

CONC1l£7E' PM 

GIfOtIT SE"AL JlJL. TO 
rM '.§...QJL FEET .. 

6 • 0 INCH DWt£7ER 
']. 

8OII£HOI.E 
,. ! .... 

2 INCH 0IAM£lER STAN..ESS 

S1EEl. C4.s;wG.Ubr. ABOW 

~ GiROtJNI) SURFACE T09 ~25 n: 
IJElOW GiROtJNI) SURFACE 

I • CEJl1RAI..IZER (n'P.) 

1IEN1Oftf7E: P£LJ.ET SE"AL 

I. '.Q...&.Q.. TO 8. 1 a /fEET 

.. ~ SMIIJ PACK 
·8 10 24 25 ..::::..:....=. 10 • /fEET 

2 NCH 0IM/IE7ER 

·1:::::::1· .. · 'J STAN..ESS S7m 0.010 
SLOT1ED SC'REEN 
'9.25 1O~ 

NA NCH 0IM/IE7ER S~ 
·.'m .'.1 STEEl. Sl r 7RAP /t4P 

BOTn:JM OF IIOIf£HOI.£' .' '. ..... • ., --1iL 10 J1Lm; 
~ WELL TYPE A NOT TO SCALE 

PAGE ~ OF~. 

• 

• 

ERe / EDGE 
...., Environmental 

and Energy 
~ Services Co. 

WELL No.I07 1 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOCATION WAG 7 
:WI 9'fr!/l. gmDI,..TES 

£' 27233.9346 
LOGGED PHOOFEO 
B~ c. Allison Hodges B~ Michael L. Ebers 

OR/LUNG COMP~~:~G~e~Q~t~ek~ __________________ ___ 

DR/~' Rick Herron HELPER: Fred Dixon 

£LEV. GROUND 809 96 
£LEV. TOP STAlNI..£SS7 
ST£E1. CASING 811. 5 
DRILLING DA TES: 
STAR~' 7~14/89 
fiNISHElk 7 117 89 

EQUIPMENT o 6.0 INCH AUGER 25. a L.F. .---____ .,., ~_ 1.()C1(JN(; STm CVI6i' 

8 NO! DIAM£1ER 
Cl ___ INCH AUGER ____ L.F. 

U4TERIALS USED 

EST. USED 
VOL. VOL. 

1L FEET OF 2 IN. S.s. SCREEN 

1 0 • 9 FEET OF 2 IN. s.s. CASING 

3. 3 _5_ SACKS OF SAND 

2.L --'.2.. POUNDS OF- BENTONITE' PELLETS 

• 75 --.!..:.. 25 SACKS OF CEMENT 

..6....2.5 POUNDS Of::.POWDERED BENTONITE' 

Ul.2.5 GA/.1.0NS OF WA7FR (CEMEN77NGj 

REASON FOR OIFF'ER£NCES 8£TW£EN ESTIMATED 
VOLUMES AND USED VOLUMES 

Irregular boring diameter 

ItQJ. CVIEiIi' tISED IX! I.OCKING S1EEI. CVIEiIi' o FUI$H ItIOUN7fD II/E1J. CVIEiIi' o OTHER . 

51[ T TRAP tISED )D' Cl NO ~ 

MONITORING WElL PUMP BASE SET AT 22 • 2 FEET. 

C£N7'RALJZERS AT 9. 0 FEET. . 

24 0 FEET. 

NOTE: 
ALL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS OTHERWISE NOTED: 

FEET. 

HOII C'lENtED OUT 

m 24. 25 FEET ----.,f' 

Ao--...--r'I_ 

STm PROT£Cl1'tiC CASM' 

3 . 43 n: ABO'tiC GROiINO 

m 2. 0 n: 1/E1.0W 

GIf/f'OtIT .seAL.:.Q...Q.:.. m 
rAl'lI----.2......Q.Q.... FEET 

6 • 0 INCH DIAJETER 

BOII£HOI.E 

2 

,,: .'" 

STm Ot.sN: ~ Aa7'tiC 

~I----- QItOtINI) JUlF'Aa ro 9 ;25 n: 

I/E1.OW GROUND JUlF'Aa 

-- CEN7RAI.JZER (T'IP.) 

1IIiIf1f)JWT£ P£1.I.£T .seAL 

'----.. ~ m 8.10 FEET 

SAND PACK 
....... -_.JhlQ... m 24. 25 FEET 

2 Nat IJINtE7ER 

'I=~I------ STAINlDS STm O. 010 
SLOTTED SCREEN 

9.25 m~ 

NA NCH IltMIE1ER sr. 

.. t;::::"""'""I----- S1EEJ.. 51[ T 1JIWt.;t::4P 
8OTTl'JII OF' I1OfIIEHa.E --~.:..:.....:.~ ---1iL m......N1Lm'r 

NOT TO SCALE WELL ~ TYPE A 
PAC£~ OF~. 

,.1 



~ 
ERe / EDGE 

HE'LL No.J...Q71_ Environmental 
and Enercy DA T£': 7/17/89 

~ Services Co. e 

MON/TOR/N~ ~I.L AlA lr..RIALS 
CERTIACA 770N 

ITEM/MA TERIAL 12~ lE:. ('{SUl fJ.~ [Q:f.. ttl.t4Ui.& 

SAND 
7/17/89 01 --

BENTONITE' 

7/17/89 01 
STAINLESS STeEL SCREEN (PREPACKAGED ~ YES) o NO 7/17/89 01 

STAINLESS STEEL CASING (PREPACKAGED o ;J) 7117/89 01 
STAINLESS STE'E1. CENTRAliZERS (PREPACKAGED ~ ~) 7/17/89 01 
STAINLESS STEEL CAPS (PREPACKAGED ~ ~) 7/17/89 01 

AlONITORING WE'LL PUMP (PREPACKAGED ~ ;J) 2JJJ90 4 

GfiOUT • 7/17/89 01 

WE'LL COVERS 7117/89 01 
SURFACt: CASING 7/17/89 01 

COMMENTS: . 

-

-

. 

OBSERVER SlGNATURE/bATEC, M.lli.~ ~~17-89 
C. Allison Hodges 

e 
PA'C£ J1.. OF .lQ... 

--; ERe / EDGE 
HE'LL No.J...Q71_ Environmental 

and EnerlY DA TE: 7/17/89 
~ Services Co. 

MON/ TOR/N~ !tf'I.L MA r£:.RIAI..S 
CER TlACA TlON 

IlEM/MA lERIAL I2d l£. "-SEll Ii.~ lr:.tf.. t:!.tl.YliB? 

SAND 
7/17/89 01 --

BENTONITE' 

7/17/89 01 

STAINLESS STEEL SCREEN (PREPACKAGED ~ >6) o NO 7/17/89 01 

STAINLESS STE'EL CASING (PREPACKAGED o ~) 7117189 01 
STAINLESS STEEL CENTRAUZERS (PREPACKAGED ~ ~) 7/17/89 01 
STAINLESS STEEL CAPS (PREPACKAGED ~ >6) 

ONO 7/17/89 01 

MONITORING It£LL PUMP (PREPACKAGED ~ ~) 2/1190 4 

Cl?OUT • 7/17/89 01 

I£LL COVERS 7/17/89 I 01 
SUHFACl:: CASING 7/17/89 01 

COMMENTS: • 

-

. 

OBSERVER SIGNA ntHE,/tlA TE'L -00lli~ ~Y17-89 
C. Allison Hodges • 



I el 

e 

• 

~ ~ 
ERe / EDGE 
Environmental 
and Enero 
Services Co. 

POST-Jtf"LL COMPLETION 
CHECKLIST 

POST-WELL COMPLETION TASKS 

1. MUD SCRAPED FROM AUGERS. SAMPLERS. AND ALL 
OTHER EQUIPMENT. 

2. ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
WroNGS DISPOSED OF IN ACCORDANCE' WTH THE 
SPEClFlCA 77ON- PROIIIDED. 

.J. HELL DEII£LOPED IN ACCORDANCE' WTH THE SPEC/FICA 77ON­
PROVIDED AND DETAILS OF THE O£II£LOPMENT AC77I11TY 
RECORO£O. 

-I. DRIWNG SITE PROPER! Y CLEANED UP AFTER 
COMPLE'"nON OF #fEU INSTALLA TlON. 

~LL No.l.Q1l 

COMPLIANCE 
DA!F INI77ALS 

7/17/89 cf!H-

7 /17/89 U\H-

2/1/90 Dc\-. 
. . 

7/17/89 (' ~{(, 

- RElEASE' SPECIFIC TECHNICAL DIREC770NS FOR REGULATORY COMPUANCE' MONITORING HELLS ... 
PHASE'I, OAK RIDGE' NA770NAL LABORATORy' OAK RIDGE. w.a K-41-17, APRIL 1987. 

OBSERVER SlGNAlURE,/DATE C ~!\cd~ 7/17/89 
C. Alllsonoges 

D.C'~QsS~Q D. Charles Lyt~ 2/1/90 

PAGE' 13 OF 20 - -' 

~ 
ERe / EDGE 

I 
Environmental 

KLL NO.lOll and EnerlY 
~ Services Co. 

pos..r-~I.'= COMPI.E:.llON 
CHECKLIs..r 

COMPLIANCE 
DATE INITIALS 

PQ~T-WEI.I. C.QUPLEllON TASKS 

1. All/D SCRAPED FROAI AlIGE:RS. SAMPLERS. AND AU. 7 L17 L89 c.~H-
OTHER EQUIPAIENT. 

2. All AllID FROAI RIG AND EQlIIPMENT SCRAPINGS AND 7/17/89 cAt{ 
ClIroNGS DISPOSED OF IN ACCORDANCE HfTH THE 
SPEC/FICA TlON- PROVIDED. 

J. ItfiL DEVELOPED IN ACCORDANCE HlTH THE SPEC/FICA "ON- 2/1/90 Dc\.-. 
PROVIDED AND DETAILS OF THE DEVELOPAIENT AcmtTY , .. 

.. 
RECORO£O. . . 

4. DRlWNG SITE PROPERL Y CLEANED liP AFTER 7/17/89 C C4:.{{" 
COMPt.£'nON OF IIEl.L INSTALLA"ON. 

.. -.. 

- RELEASE SPEc/FIC TECHNICAL DIRECTlONS FOR REGllLATORY COMPliANCE AlONITORING Jtfl1.S .J 

PHASE I. OAK RIDGE NATlONAL LABORATORY, OAK RIDGE. w.o. K-4147, APRIL 1987. 

-

OBSER'-'FR SIGNA TlJRE/OA TE C ~ ~ Q ~~ ~c:d~ 7/17/89 
C. Alllson 0 ges 

• 1).~~QcS~Q 
D. Charles Lyt~-

2L1/90 

PAGE --.!l OF 12.... 



~ 
ERe / EDGE 
Environmental WE'LL No. l07 l 
and EnerlY 

~ Services CO. LOCA TlON: WAG7 e, 
MONITORING rlELL 

DEVELOPJlENT FORM 

DEVELOPMENT DETAILS 

AlE7HOO OF Surging and pumping (l£l,£1Qf!.41EN'(;. 

D£VE1.OPMENT 
1-30-90 B£f;.AN Q~ TE: 11M£': 

DEIIE1..OPAIENT 
2-1-90 ENDINt; DA lE: 

DEV£LCJPAI£NT 
D. Charles Lytle OBSERIEl' 8~ 

(W£' II!£U. Ioota,UAlE.· 9.8 GAJ.i.ONS 

TOTAL G4/.LONS PUMPED: 326 1OTM. IfIt1.L. HZ~ PtJAIPE/): 33.3 

INITIAL pH: 7. 7 RNAL pH: 7.2 

INlllAL CONDI.ICllVlTY (uS): 667 RNAL CONOUCllVlTY (uS): 620 

D£SCRIPllON OF INIllAL TtJRfIIDlm Muddy 
-

D£SCRIPllON OF RNAL nIRBIDIm Clear e 
RNAL IEASIJRE1) TtIRB1D1m 

10 NTU's 

IIflL APPROIEl1 8~ R.C. Williams MMES 
. ODOR None 
~ .1ER: 
WATER a GROtJNI) SURFACE CJ TANK 71ftIQ( 

DlSOIARGED CJ S7afII S£JIERS CJ S7DIIrAGE" TANKS 
TO: CJ DIttJItIS CJ 01H£1lf 

INl1A/. PRE -D£lIEI.at'lltlENT 
IIf4TER 1JE1I1H: 3.0 feet from ground surface 

DEVELOPMENT OBSERVA TlONS 

alSE7flO stlWA ~1E 1) . dxo~S' D s3 'i x R 2/1/90 

D. Charles Lyt e e 
, 

PA(;£, ~ OF 1.Q... 

~. 
ERe / EDGE 
Environmental KLL No. 107 l 
and Energy 

~ Services CO. LOCA llON: WAG7 

MONITORING 7lELl 
DEVELOPMENT FORJ/ 

DEVELOPMENT DETAILS 

M£7HOO OF Surging and pump; ng fi.£I,£l {l,f!lJot..71 

O£'V£1.OPMENT 1-30- 90 B£t;.AN Q~TE: 71M£: 

O£l,£lOPMENT 
2-1-90 ENDING OA lE.' 

O£'V£1.OPMENT D. Charl es Lytle OBSERiIfI' Br.: 

CWE II£l.L &.aVME: 9.8 GAl.l..ONS 

TOTAL GAl.J.ONS PUMPED: 326 T07M IIItI.J. 1«.lM'S' PtlMP£D: 33.3 

1N/71AL pH: 7.7 FINAL pH: 7.2 

1N/71AL CONDUC71'4TY (uS): 667 FINAL CONOUC71WTY (uS)- 6,0 
DE'SCRfP71ON OF /NI71A/.. 1lJR8IOIm Muddy 

-
·1J£SCRIP71ON OF RNAL TlIRBIDIm Clear 

FINAL MCASlJRCD TUHBlDlm 
10 NTU's 

II£l.L APPI1OIo£D B~ R.C. Will i ams MMES 
. (){)()If None 
~ .TER: 
WATER a GROtINO Sl.IF'Aa a TANK 7RtICK 
OISQ1ARGED [J STaftI S£'IIERS a S7tWAGE" TANKS 
TO: [J DIItJMS a OTHER 

IN71AL PRE-f)£)£LOI'ItIENT 
.. TER 1J£1I1H: 3.0 feet from ground surface 

DEVELOPMENT OBSE"RVA 7lONS 

arI.SSf~ S1fJNA 1l.fIF/tJA 1£ 1) . e:'hn~'¥ Q sS 'i x p 2/1/90 

~ 

I 
D. Charles Lyt e 

, 
• 
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e 
ERe/ EDGE WElJ.. NO. 1 07J ..., Environmental J.0CA110N:WAG 7 
and EnerlY 

1l47!:. 1-30-90 
~ Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WEll VOLUME- ~.a GAL.J..ONS 

GAl.J.ONS DESCRlP1TON iIEASlJR£]) 
pH 

CONOVC- roTA!.. IfE1..L 

DATE: llME (T n.IIBDITY 
~:::J 

GAl.J.ONS MXUJIiIC' COMMENTS PfA#1£1) 71.IRtIDTY (N1VS) PfA#1£1) PtIM1'£l) 

1-30-90 1300 46 Muddy 7.7 667 46 4.7 

1-30-90 1600 24 Muddy 7.5 663 70 7.1 

1-31-90 1100 31 Cloudy 7.9 669 101 10.3 

1-31-90 1400 45 Cloudy 7.3 656 146 14.9 

1-31-90 1630 65 Cloudy 7.3 608 211 21.5 

2-1-90 1530 75 Cloudy 7.4 683 286 29.2 

2-1-90 1630 40 Clear 10 7.2 620 326 33.3 

e 
......... .,,, 

RESUJ.1S AT £NO 
OF Dfle.OPM£NT Clear 10 7.2 620 326 33.3 

COMMENTS Well was getting close to 30 well volume and remained cloudy. 

Did not surge on 2-1-90 water cleared and passed, moved to another well 

• 
OBSEIMR .s:tiW4ll1R(17)f1F fr.. ~ ~ ~i~t ~ s . 2-1-90 

• a r I es . v [e· 

,.,.,,~ 15 "I:" 20 

" , 

ERe/ EDGE WElL NO. 1 071 

~ Environmental I.OCATION:WAG7 
and Energy 

1-30-90 
~ Services Co. 1lATE: 

, 

MONITORING JrELL DEVELOPMENT PROGRESS 

ONE WElL VOLUME- 2.S GAlLONS 

=-r~7D1 MEASlIR£D 
pH 

CCWDUC- mrAL ~ OAJ'E" TlME TUIBDITY 'ZsT GA/.J.ONS COMMENTS 
TlIRSIJITY (inU'S) PUMPED 

1-30-9 4fi Muddy 7.7 667 46 4.7 

1-30-90 

16~~r 
7.5 663 70 7.1 

1-31- 90 1100 udy 7.9 669 101 10.3 

1-31-90 14 Cloudy 7.3 656 146 14.9 

1-31-90 1630 65 Cloudy 7.3 608 211 21.5 

2-1-90 1530 75 Cloudy 7.4 683 286 29.2 

2-1-90 1630 40 Clear 10 7.2 620 326 33.3 

.'~ ." .," 

RESULTS AT £NO 
OF DEVELOPMENT Clear 10 7.2 620 326 33.3 

COMMENTS Well was getting close to 30 well volume and remained cloudy. 

Did not surge on 2-1-90 water cleared and passed, moved to another well 

• 
OBSERVER SKiW47Z1Rf;1Z:MJ'E" l'., ~ Q,::--... ""), \,r ~ (i , 2-1-90 

• L.nar I es yt; e 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

WELL No. 1071 .. 
HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM BLUST, VERSION 4.1, NOV. 1986 

THIS ?ROGRAM 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 
"R!:~:!=;F'Cjl\JSE:' [IF· ,~ FII\II-rE L)IA!vfE::TE;:;~ lJ·JE~L.L TCi {'it··~ II\~E:;l·Af\tTf:~r·~JE[JUS 

Cli{~r::~GE OF l,i.L~nEF~ II ) 

(2) METHOD OF BOUWER AND RI l (")76 (At-:;~T I !:L.E: I ~\l 
l)DL. 1:2, !\IG .. 3 OF I;.JRP ENT I TLED 
! I I::~ f~; l ,. LJ [J 'r E:: S T F [I I:;: D i::: -r 1::: R t'l"! I l'~ I f'··,j (3 i· .. ! \{ [) F: ("i 1....1 L. I C t:: IJ i\l I) tJ C: -r I f\) }: "TO \/ 

OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLV 
FIE:····.!ETR~i-::) T I r'~l'3 vJEL.L.S IJ ) 

; ,.···.7 ; 
~ "_~.f .!. DATE O~ TEST: 3/09/90 ;,.!.~r:L~~. f".JQ 01 : 

PROJECT NO.: E221-002 CL lENT ; l"'!~/IES 

SITE LOCATION~ WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

n,IPUT Di;TA 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 = 17.95 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = lS.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT -
ESTIMATED POROSITY OF GRAVEL PACK = .20 

11' ()(; FE-::ET 

FALLING-HEAD INDEX = ., 
.i. (rt 111 It::- F{~LLlt\iG:t U() I!= RISIi\iG) 

NUMBER OF DEPTH-TIME DATA POINTS = 

i-l Ct i.-\: (.::i S COMOUTED FROM INTERCEPT OF 

SUCCESSIVE COMPUTED 
t..) A L..t..! !:~ r::.:; F· 0 I::;,: J.~ () 

(FEET) 

,q." 607~5 . 
. q" 62':.?1 

.~r-, ._' . .,;..' 

PLC:T elF:- L.fJG (l·n ~ I,"', 
\i '::::' ;; TIt1E 

PAGE J:£ OF ~. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1071 

: HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUST, VERSION 4.1, NOV. 1986 

THIS ?RCGPAM 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 

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

OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 

~ (";/" 1 
,!. ~_# .. - ,I. DATE O~ TEST: 3/09/90 

PROJECT NO.: E221-002 

SITE LOCATION~ WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INNER CASING DIAMETER = 
INNER SCREEN OR OPEN-HOLE DIAMETER = 
DIAMETER OF DRILLED HOLE = .f::,. 75 II\!CHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN - 17.95 FEET 
T:'-IIC~hJ~fES:; (Ji:-: ~3~·::--,-r!.. . .!!:;:(:~TE[: AIJ!.JIFf.~F~ ZOt\lE:;:; 15.(H) FF::E'T 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT -
ESTIMATED POROSITY OF GRAVEL PACK = 
FALLING-HEAD INDEX = 
NUMBER OF DEPTH-TIME DATA POINTS = 

... -:. ...... 
& ..:.. ~-.' 

~ .. ~ .. .,: .. ..;:. 

HOWAS COMoUTED FROM INTERCEPT OF PLOT OF LOSCH) 

SUCCESSIVE COMPUTED 

4· "t..()7~5 . 
4 ... 1::;2·::.?J. 

1 JI ()(; FEET 

PAGE' 16 OF~. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1071 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

-r I t'I:E 
(SEC 

10.00 
2() A (;() 

3() .. i)C: 

-'l£)., ()!) 

5 (:~ 11 (:-CI 

. ,;S();l (;(: 

75,. C)i) 

~:r() II f.)C: 

t C:~S It t __ I.) 

12£'):1 (H) 

150.00 
18!.) .. (it:) 

:::": II i) l. .:) I:) 

:3 ()i) ., !)() 

3i:·t) .. ()() 
4:2(: .. (it) 
480 .. 00 
540.00 
6()() t1 ~)() 

7:2CJ u ()(; 

8i~.() It (it) 

960.00 
1080.00 
1 :2(:() n ()(} 

1 :3:::~(),. (;t) 
1. .. :+ ,\4, () " () t) 

:I. 5,:':)0.00 
1.:S~3() " (J(; 

lE:1t)() .. ()() 

:l t;:?:2f) u ::)(; 

:','2':) lJ. f) .. I):~) 

:2:L ,;;:, () " (}() 

[)E::F;Tt"l TO J ... t.!ATEf;: 
(FEET) 

.:S. OLJ,O 
!S.9t.C: 
5 u 89{) 
5.83(; 
5_ 78C) 
t:::" -r /I '''', 
',_f a l"" ~ .. " 

5 .... ~.7i) 
5a 1~:2() 
~; II 5t:,() 
5 .. 5~ti) 
5. 41.~) 
~)., 33() 
r.::: '1 -;(\ 
',,.},, J .... ,,_," 

~:5 01 (:4t) 
.. , c. -, , .. , 

... ·r" f.1. ~ .. I 

4.810 
4.710 
~'. t.2(} 
.. :1 II 5~+i) 

if" 3 r;:(j 

II u :2'71:) 
4.160 
4 .. i)7'C) 
3. ~'8() 
:3 .. 91i.) 
341 8Se) 
~:;:I 79() 
3.740 
::::." 6S='i) 
~;II ·:':.5(: 
::::; .. ,S 1() 

::~; .. 58() 

I~"~ r:: (:~:1 I) 
(FEE~'T) 

510 (iLi·() 

.f} .. :=j ,~; {) 

.£;. ~ 89C) 

.!.1. :3~~::(i 

4" :!~3t) 
.1:} It -;;r ,{':} () 

·4 R t:l ";x (; 
·4 .. {::. ~::~ (: 
il- .. Sl::.,() 

L~ JI !.5:l (j 
iI· tl ·4 i (; 
4,,330 
,,;"1-,1 :1. "7(J, 

"1' ~ (~i~(; 

3.910 
3., 81C) 
:::::.710 
3 ... ::.2() 
:::;:" ~:340 
-:r -:~ C, (', 
,_, +I '_.' ! .... ' 

~; H ~27'() 

3. 1l:,(: 

:::;:" 070 
2 .. '=i~3~:) 

2,,(;'if) 

2" !=;S(> 
2 .. 7' Cj>() 

:2.740 
:2 Of l:~: '=7 () 
2 ' .. ~:, ~:~ () 
:2:1 ("::.:t t:) 
2" !:~;8(j 

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

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.40E-07 FT/SEC 7 • ~$2E _ ... () f.:. C:!*'t', /' f:3EC: 

TRANSMISSIVITY = 3.60E-06 FT**2/SEC 

PAGE --1l. OF ~. 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1071 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

(:3EC 

10.00 

3(J II (:<C: 

75 = (jC) 

1:20.00 

4:2(J .. ()() 

480.00 

600,,00 

9.;SO.00 
1080.00 
1 :'2()()" ()(: 

(FEET) 

.6.040 

5" 78(i 
c:" -r /1 , .... 
,...}./'1'.., 

5 .. t.7C: 

5.5:t(: 
5.4:LC) 

r.::: '11l"": 
'_' n ..I • ./ ' ••• ' 

4.710 
4.62.0 

-4" 160 
4.070 
~ ~-=l(:!i-; 
..... « .! ,-I ~ .. ~ 

:3 .. 91t) 
3 .. 85(j 

3 .. 6'7'() 

::~; .. ,~::, 1 () 
::~:fl 58(1 

METHOD OF BOUWER AND RICE 

(FEET) 

4 .. !7\~)(i 
.<:1- u E~9() 

4 .. 83C) 
4 .. "78(: 
'~4 II "')'r :q. () 

4,,330 

3.910 

:~~:. 710 

~; -:!"';:~(',; ._f" ' ... ' ! ..... 

2. 7'=J() 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

:2;, i+::)E: -~)7 FT'/ SE:C 

TRANSMISSIVITY - 3.60E-06 FT**2/SEC 

PACE -.ll OF --'Q. 
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~ Senic.. Co. 

HEU. No. 1 0 7 1 

HYDRAUUC CONOUCnVlTY CALCULA nONS 

0.5111!! IIIIIIII! 11111 II!!!!!!!!!! IIIIII1III i IIII! i I!! IIIIIII!! I! Ii: I1II i I 

a 2 :5 4 7 8 9 10 II 

TIME IN MINUTES 
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HEl.L No. 1071 

HYDRAUliC CQNDUCnVlTY CALCULA nONS 
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CHAIN OF CUSTOD Y RECORD SAMPLE 

~Enllneerlnl' De-Ian .Ie Geosclenc~. Group, In~. FOR 
NUMBER 

MARTIN MARIETTA ENERGY SYSTEMS lO"1lS6t 126 P.IU.u~1 par~ 
OAK RIDGE NA TlONAL LABORA TORY P.O. 80s 2 10 ho .0 fa 87833-1010 . 

HELL NO. LOCATION: rtPE: 
\c5/ ( WAtG-" SO,\ 

SAMPLER: ~ , . SAMPLE INTERVAL: DATE: TIME: 
C . ~~_,J",-:;:';',., ~.::'\Q f'.J(~ . ,;;\.0 - 3.S 7,"K-8~ '-l n;K;NAIUfEJ 

RELINQUISHED OY." DATE: TIME: , Wl11I: RECEIVED BY: DATE: TIME: 111111: 
(SIGNA TURE) (SIGNA TURE) 

C.~AQAOQ. .. ~ 
. 

: 
/)(£~ 1/(?f?, o~NL 

oj..{Cf-&, ,0 ':~4:' ~ 
lo:'Z-s 

~p CJ\- P.A 

I 

I 

-

T'rPE OF SAMPLE: -fjr-sPlIT SPOON CORES-SOIL o AUCER CUmNCS-SOIL o AUCER CUmNCS-ROCK 

o AIR ROTARY CUmNGS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) D011lER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPEQAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
.. 

, 

• 
i ~~" ... ' ,h .' , ~ . . ....... 

.. 
I 

I _ ....... _-- -

~.:; '.\/':'.':'. '~A. 

I~ 
o .... 
I~ 

• 
CHAIN OF CUSTOD Y RECORD SAMPLE 

~EnlLlneerIDg. Design " Geosclenc~. Group, In~. FOR 
NUMBER 

MARnN MARIETTA ENERGY SYSTEMS lOilS6t 726 P.l1lu~r' par~ OAK RIDGE NA TlONAL LABORA TORY P.O. Bolt 2 10 KIlo .. ,.. 97833-1010 • 

ItE"LL NO. LOCAllON: TYPE: 
\c5/( f.A.)ACO -., SO,\ 

SAMPLER: '. SAMP/..E INTERVAL: DATE: TIME: 
c: . CJ...QJlu!::'::"··, l~·::::\ ~ f' .. H~-">-' . ';:l.0 - 3.$ '7"'11--81 "'-.l £!f:Jt:NJl ru 

RELINQUISHED BY: DATE: TlAlE: • WITH: RECEIVED BY: DATE: . 11ME: 111711: 
(SIGNA 7lIRE) (SIGNA 7lIRE) 

C . ~lQ.t~Q. .. ~ 
. 

: 
'1<£~ 1/(9fi1 O~NL 

o",)..(q-&, ,0 "'4:-~ 
lo:?,..!.> 

.+c..P GttPA 

-

TYPE OF SAMPLE: ~. Sr1.IT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IAiMEDIA TEL Y PLACED IN I-CHEU SPECIAL TY CLEANED CONTAINERS AND SEALED, 

REMARKS: 
. 

• 
~ :'~' ""-- ,.>". ." •• ' _.' f"~ 

. .. . 
I 

I 
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CHAIN OF CUSTOD Y RECORD SAMPLE 

FOR 
NUMBER ~EDcIDeerlD" Des JeD " GeoscleDC~. Group, IDe. MAR77N MARIETTA ENERGY SYSTEMS 

721 Pelllnlppl P .... ~ 
OAK RIDGE NA 170NAL lABORA TORY \C11I~£ • P.O. Box 29010 I'Do .. 'In 37833-1010 

M:Ll NQ lOCATlON: TYPE': 
\t:)t( I~AQ,- ..." . SOl \ IUl--ll·--'at.-1l. 

SA!!!~Ebt;~Jd.;):":v .. , 0..0& (-fL~ SAMPLE INTERVAL: DATE: I 17ME: 

. ~'"5 - ::as' iGf7-\4-89 \\"'3l:> -..... iII:N:JIAI .. Jr, Jil"J 

RELINQUISHED BY: DATE: 17ME: , HfTH: RECEIVED 8 Y: DATE: . 17M£" H1711: 
(SIGNA 71JRE) (SIGNA 71JRE) 

• 

::::.. ~ +It'lr-
: 

~~ 1!r'(t; o(Z- N L 
P'(R(Sct (6'.2.4--. -e:OGc 10=7£ Ac.p (lrff) 

-

TYPE OF SAMPLE: D SPLIT SPOON CORES-SOIL pilGER CllmNGS-SOll o AUGER CllmNGS-ROCK 

D AIR ROTARY CllmNGS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) DOTlfER 

ALL SAMPLES ARE IMMEDIA TEl Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: ~~w...O\2. \ l)r S c;( lfc,,-CP (! c)-\' (\\.\ \ eJ/ C (>< • ~( ! '\ c:'.;" <::'0'\ Cd, ). I' ,C; ', •. ..A ," t~".·, \ .• /'0.. .. " 

(O(:-t ( 

, 
~ 

'2:,VxA!lo ) 
--' (J . 

H iJ~ )4 ~t ~~,d.:\N1Aed 
, 

" . 
. 

I 

o 
-t, 

I~ 

CHAIN OF CUSTOD Y RECORD SAMPLE 

FOR 
NUMBER ~EDcIDeerlD" Des JeD " GeoscleDC~. Group, IDe. MAR77N MARIETTA ENERGY SYSTEMS 

721 Pelllnlppl P .... ~ 
OAK RIDGE NA 170NAL lABORA TORY \C11I~£ • P.O. Box 29010 I'Do .. 'In 37833-1010 

M:Ll NQ lOCATlON: TYPE': 
\t:)t( I~AQ,- ..." . SOl \ IUl--ll·--'at.-1l. 

SA!!!~Ebt;~Jd.;):":v .. , 0..0& (-fL~ SAMPLE INTERVAL: DATE: I 17ME: 

. ~'"5 - ::as' iGf7-\4-89 \\"'3l:> -..... iII:N:JIAI .. Jr, Jil"J 

RELINQUISHED BY: DATE: 17ME: , HfTH: RECEIVED 8 Y: DATE: . 17M£" H1711: 
(SIGNA 71JRE) (SIGNA 71JRE) 

• 

::::.. ~ +It'lr-
: 

~~ 1!r'(t; o(Z- N L 
P'(R(Sct (6'.2.4--. -e:OGc 10=7£ Ac.p (lrff) 

-

TYPE OF SAMPLE: D SPLIT SPOON CORES-SOIL pilGER CllmNGS-SOll o AUGER CllmNGS-ROCK 

D AIR ROTARY CllmNGS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) DOTlfER 

ALL SAMPLES ARE IMMEDIA TEl Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: ~~w...O\2. \ l)r S c;( lfc,,-CP (! c)-\' (\\.\ \ eJ/ C (>< • ~( ! '\ c:'.;" <::'0'\ Cd, ). I' ,C; ', •. ..A ," t~".·, \ .• /'0.. .. " 

(O(:-t ( 

, 
~ 

'2:,VxA!lo ) 
--' (J . 

H iJ~ )4 ~t ~~,d.:\N1Aed 
, 

" . 
. 

I 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

IIONITORINt: ~ PROGRAM 
IIEZ.L OA TA NAHRA TIllE' 

HEZ.L Na..l..QL2. 

1.0 General Information 

1.1 Well Location 

Monitoring well number 1072 is located in WAG 7. 

It is located approximately 200 feet west past the 
entrance to SWSA 4 along Lagoon Road, 

approximately forty feet north of the road 
surface. The location is shown on ORNL drawing 

number C3E20004 A075. Survey coordinates for this 

well are N 19294.2970, E 26168.9893 (X-I0 grid) or 

latitude 35 0 54' 46.56" and longitude 84 0 19' 
31.59". Coordinate data were provided by Martin 

Marietta Energy Systems. The method used for 
Qonversion from X-I0 grid to Tennessee-Lambert 
state Plane Coordinates came from the publication 

IITennessee valley Authority Data services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, 

DOE Plant Control, November 6, 1985, Field Book: 

ESS-3115, pp. 1-20. 11 The latitude and longitude 

were calculated by Adams Craft Herz Walker 
Engineering, Inc., using methods from the U.S. 

Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing. 1f 

1.2 Drilling Information 

Well number 1072 was drilled by Geotek Engineering 
Company. A Mobile drill B-50 and an Ingersoll 

Rand T-4 rig were used to drill this boring for 

monitor well installation under operation of Larry 

" 

PAGE _1_ OF" .1-..L 

e. 
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1.1 Well Location 
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Monitoring well number 1072 is located in WAG 7. 
It is located approximately 200 feet west past the 

entrance to SWSA 4 along Lagoon Road, 
approximately forty feet north of the road 
surface. The location is shown on ORNL drawing 

number C3E20004 A075. Survey coordinates for this 

well are N 19294.2970, E 26168.9893 (X-I0 grid) or 

latitude 35 0 54' 46.56" and longitude 84 0 19' 
31.59". Coordinate data were provided by Martin 

Marietta Energy Systems. The method used for 
Gonversion from X-I0 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. 1t 

1.2 Drilling Information 

Well number 1072 was drilled by Geotek Engineering 
Company. A Mobile drill B-50 and an Ingersoll 

Rand T-4 rig were used to drill this boring for 
monitor well installation under operation of Larry 
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HEl.L No. 10 72 

Ledbetter with the assistance of Steve Kirk. 

Drilling commenced on 6/15/89 and was finished on 

6/30/89. 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 

. . * act1v1ty follows: 

6/15/89: The B-50 mobilized to the staked 

location and set up on plastic sheeting. 

The rig augered 0.0'-4.0' with a 22.0" 

bit. A 4.0' length of diverter casing 

was installed and grouted. 

6/20/89: Air rotary rig mobilizes and sets up on 
1072. Drillers begin augering with a 

14.0" bit. A rupture in hydraulic hose 

discontinued drilling. Boring not 

contaminated. -Rig taken to be re-steam 

cleaned. 
6/21/89: Air rotary rig sets up again and augers 

to 20.0'. Bedrock encountered at 19.0'. 

Installed 20.0' of 10.0" surface casing 

using one bucket bentonite pellets and 

8.0 sacks cement. 

6/28/89: Using containment and a 7 7/8 11 tricone 

bit drilled from 20.0' to 70.0'. 
Borehole cleaned and allowed to recharge 

for one hour. After one hour 2.3' of 

water in hole. 

This information was typed directly from field notes 

and was edited only when necessary for clarification. 
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Ledbetter with the assistance of steve Kirk. 

Drilling commenced on 6/15/89 and was finished on 

6/30/89. 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 
. . * act1v1ty follows: 

6/15/89: The B-50 mobilized to the staked 

location and set up on plastic sheeting. 

The rig augered 0.0'-4.0' with a 22.0" 

bit. A 4.0' length of diverter casing 

was installed and grouted. 

6/20/89: Air rotary rig mobilizes and sets up on 
1072. Drillers begin augering with a 

14.0" bit. A rupture in hydraulic hose 

discontinued drilling. Boring not 

contaminated. -Rig taken to be re-steam 

cleaned. 
6/21/89: Air rotary rig sets up again and augers 

to 20.0'. Bedrock encountered at 19.0'. 

Installed 20.0' of 10.0" surface casing 

using one bucket bentonite pellets and 

8.0 sacks cement. 

6/28/89: Using containment and a 7 7/8 11 tricone 

bit drilled from 20.0' to 70.0'. 
Borehole cleaned and allowed to recharge 

for one hour. After one hour 2.3' of 

water in hole. 

This information was typed directly from field notes 

and was edited only when necessary for clarification. 
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6/29/89: Measured 37.5' of water in hole. 
6/30/89: Installed 15.0' of 4.5" stainless steel 

screen from 55.0' to 70.0', stainless 

riser casing from 2.0' above ground 
surface to 55.0'. A sand and potable 

water slurry was tremied into the 

borehole to form the sandpack. Four 
sacks sand were used. Tagged top of 
sandpack at 52.5'. Poured 35 pounds 

bentonite into borehole. Tagged 

bentonite at 54.4'. Added additional 50 

pounds of bentonite and tagged bentonite 
at 52.2'. Allowed hydration of 
bentonite and grouted remaining annulus 

with 10 sacks cement, 50 pounds powdered 

bentonite. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologist 

Christopher M. Wallen. 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 
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6/29/89: Measured 37.5' of water in hole. 
6/30/89: Installed 15.0' of 4.5" stainless steel 

screen from 55.0' to 70.0', stainless 

riser casing from 2.0' above ground 
surface to 55.0'. A sand and potable 

water slurry was tremied into the 
borehole to form the sandpack. Four 

sacks sand were used. Tagged top of 
sandpack at 52.5'. Poured 35 pounds 

bentonite into borehole. Tagged 

bentonite at 54.4". Added additional 50 

pounds of bentonite and tagged bentonite 
at 52.2'. Allowed hydration of 
bentonite and grouted remaining annulus, 

with 10 sacks cement, 50 pounds powdered 
bentonite. 

This well was logged by ERe Environmental and 

Energy Services Co., Inc., hydrogeologist 
Christopher M. Wallen. 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 
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underwent the cleaning decontamination procedures 

outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 

Compliance Monitoring Wells Phase 1, Oak Ridge 

National Laboratory, Oak Ridge, W.O., K-4147, 

April 1987, pgs, 2-4). A checklist of the cleaned 

materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 

siltstone, and limestone of the 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. These rocks 

have undergone extensive deformation and contain 

many folds and faults resulting in varying strike 

and dips. The average strike and dip appears to 

be consistent with the regional strike of 56 0 

northeast and dips of about 30 0 to the southeast. 

2.3 Sample Collection 

A drill water sample was collected from the water 

pump on the drill rig on 6/28/89. Analytical 
results for this sample can be obtained from the 

Remedial Action Program data base at ORNL. 
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underwent the cleaning decontamination procedures 

outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 

Compliance Monitoring Wells Phase 1, Oak Ridge 

National Laboratory, Oak Ridge, W.O., K-4147, 

April 1987, pgs, 2-4). A checklist of the cleaned 

materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 

siltstone, and limestone of the 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. These rocks 

have undergone extensive deformation and contain 

many folds and faults resulting in varying strike 

and dips. The average strike and dip appears to 

be consistent with the regional strike of 56 0 

northeast and dips of about 30 0 to the southeast. 

2.3 Sample Collection 

A drill water sample was collected from the water 

pump on the drill rig on 6/28/89. Analytical 
results for this sample can be obtained from the 

Remedial Action Program data base at ORNL. 
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2.4 Installation and Development 

2.4.1 Installation 

MONITORING IfElJ.. PROGRAM 
H£U DA TA HAHNA"IIE' 

HELL No. 1072 

This was a type B well. The boring was augered 

from 0.0' to 4.0' with a twenty two-inch bit. 
Diverter casing was installed and grouted from 
0.0' to 4.0'. A fourteen-inch diameter boring was 
augered from ground surface to bedrock (20.0 
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 to a total depth of 70.0 
feet. A four-inch diameter stainless steel screen 
with a silt trap was installed from 55.0 feet to 
70.0 feet. A four-inch diameter stainless steel. 
casing was installed from the top of the screen at 
55.0 feet and extending 1.69 feet above ground 
surface. A sandpack was then tremied into the 
annular space from 56.1 to 70.0 feet, with a 3.9 

, foot bentonite seal poured into the annular space 

above the sandpack from 52.2 to 56.1 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. 
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2.4 Installation and Development 

2.4.1 Installation 

MONITDRING lEU PROGRAM 
HEZi. DA TA NARRA 7lVE 

lEU No. 1072 

This was a type B well. The boring was augered 

from 0.0' to 4.0' with a twenty two-inch bit. 
Diverter casing was installed and grouted from 
O.ot to 4.0'. A fourteen-inch diameter boring was 
augered from ground surface to bedrock (20.0 
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 to a total depth of 70.0 
feet. A four-inch diameter stainless steel screen 
with a silt trap was installed from 55.0 feet to 
70.0 feet. A four-inch diameter stainless steel. 
casing was installed from the top of the screen at 
55.0 feet and extending 1.69 feet above ground 
surface. A sandpack was then tremied into the 
annular space from 56.1 to 70.0 feet, with a 3.9 
foot bentonite seal poured into the annular space 
above the sandpack from 52.2 to 56.1 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. 
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Well number 1072 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 279 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured by completions was 
4.0 NTU's. A development form showing the exact 
method of development and other pertinent data is 
appended. 

2.4.3 Installation of. Dedicated Monitoring 
Well Pump 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed 
on 2/8/90 at a depth of 67.3 feet below ground 
surface. These pumps are decontaminated at 
American sigm~ and are sent prepackaged. A copy 

of the pump certification is kept on file at ORNL. 
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Well number 1072 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 279 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured by completions was 
4.0 NTU's. A development form showing the exact 
method of development and other pertinent data is 
appended. 

2.4.3 Installation of. Dedicated Monitoring 
Well Pump 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed 
on 2/8/90 at a depth of 67.3 feet below ground 
surface. These pumps are decontaminated at 
American Sigm~ and are sent prepackaged. A copy 

of the pump certification is kept on file at ORNL. 
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Well number 1072 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 Oatapod II data recorder. The hydraulic 
conducti vi ty value of 5.98 x 10 -6 cm/ second (shown 

as permeability on the hydraulic conductivity 

calculations) 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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accomplished by instantaneously adding a known 
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measuring the recovery of the water level over 

time. The changing water levels were measured 
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omnidata Oatapod II data recorder. The hydraulic 
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~ Services CO. e 
PR~ -DRII.I.LN~ Q.Hf:C.KI./~T FOR 

MONITORING l+f"LLS 

COMPLIANCE 
PRE -DRI!.I.ING TASKS JMlE INITlAI.S 

1. EXCA VA TlON PERUIT OBTAINED. 6/15/89 C/fI/W 

2- ALL EQtJIPUENT HAS BEEN CLE'ANE'D BEFORE DRILliNG. 6/15/89 r:,/f1 k) 

Ja. SCREEN AND CASINGS HA ~ BEEN WASHE'D, STE:AUED, N/A C 1'10 
RINSBJ WTH DE-IONIZED OR DISTILLED WA TER. RINSBJ 
I+1TH ISCJPRlPYl. ALCOHOi.. itRAPPED WTH PROTE:CTlVE: 
COVE:RlNG AND STORED OfF' THE (JROUND. 

.]b. PRE'-PACKAGEJ) SCR£ENS CASINGS AND CENTRALIZERS 6/30/89 (, mit) 
HER£' US£D. 

4. WORK AREA FOR SAMPLE' EXAUINA TlON CO',;El?E'D WTH 6/15/89 CM,J 
CLEAN POl 'YE'TH'Yl...EN£. 

5. CLE'AN KNIVE:S G'tO~S; SAUPLE' JARS AND LABElS 6/15/89 L~ 
ON-HAND. 

6. POI. 'YE'TH'Yl...EN£ COIo£'i' IN pLACE O',;El? HOlE. 6/15/89 C pVt,) • 
ADDITIONAL NOlFS/08SERVA TlONS: Air rotary on site 6/20/89 to set casing. 

0SS£R1o£'i' 51GNATURE/bATE: I!JL;t;,l ~, fI..~ 
Christopher M. Wallen 

6/15/89 e 
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PR,--DRII.I.IN(i Q.H~c..Kt/s..T FOR 
MONITORING WELLS 

COUPLIANCE 
PRE -DRILLING TASKS ~ INITIALS 

1. £XCA VA 1lON PERMIT 08TAINElJ. 6/15/89 CII1W 

2. All EQ(lIPAI£NT HAS BEEN CLEAN£!) BEFORE DRIlliNG. 
6/15/89 CfIII k) 

Ja. SCREEN AND CASINGS HA 1£ BEEN WASH£!), SlCAAIED. 
N/A C~0 

RINSED I#fTH DE -IONIZED OR OIS1lLLED WA TER. RINSED 
I#fTH ISOPROP'Il.. ALCOHOL. WRAPPED I#fTH PROlCC1l1£ 
COIi£RING AND STORED OfF' THE GROUND. 

.Jb. PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 6/30/89 (,fI1 V 
WERE USED. 

4. HCWK AREA FOR SAMPLE EXAMINA 1lON COlIER£!) I#fTH 6/15/89 eM".} 
CLEAN POl 'f£'TH'Il..£NE. 

5. CLEAN KNII£S, QOI£S; SAMPLE JARS AND LA8£1.S 6/15/89 L~ 
ON-HAND. 

6. POL 'f£'TH'Il..£N£ COIIETi IN PLACE OIlETi HOLE. 6/15/89 C 1f/1,) • 
AOOI71ONAL NOlCS/Q9~VA 71ONS: Air rotary on site 6/20/89 to set casing. 

O8S£R1IETi SlaNA TURE/fJA lC (i~ ~, fid4 
Christopher M. Wallen 

6/15/89 

PAGE' ....8...- OF -1.9... 



e ~ 
ERe / EDGE 
Environmental WELL No._1072_ and Enercy 
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D£:.r;.ONTAMINA TlQIV CHECKI.IST 
DRILLING EOUIPMENT 

ISOPROPn.. OEIONIZ£D 

E(JUIPMENT SCRAPE' STE:AM STEAM ALCOHOL WATFR 
CI.£AN RINSE' RINSE RINSE 

RIG X X X N/A N/A 

AUGERS X X X X X 

BITS X X X X X 

Roas X X X X x· . 

SAMPLERS X X X X X - PIPES X X X X X 

.. ... ,~ . 
WORK TOOLS X X X' X X 

AUGER PINS X X X X X 

• OBSERYER SIGNATUHE'/DATE ~ 4. jI~ 6/15/89 
Christopher M. Wallen 

PAG£_9 OF~. 

• ~ 
ERe / EDGE 
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! and EnerlY 
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D~CON TAMINA TlQN CHt..CKI.I5..T 
DRILLING EQUIPMENT 

ISOPROPrt.. D£lONIZEO 

EQUIPMENT SCRAPe STFAM STEAM ALCOHOl. WATFR 
CLEAN RINse RINse RINSE 

RIG X X X N/A N/A 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X x- -

SAMPLERS X X X X X 

PIPES X X X X X 

.--
WORK TOOLS X X X' X X 

AUGER PINS X X X X X 

• 08SCRIIER SIGNATUR£/DATE ~ ~, jlA 6/15/89 

Christopher M. Wallen 
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ORNL MON/ TORING WELL LOG PAGE 1 OF.. 1 - --
LOCA770N: X-IQ W8G Z DATE': START: 6/15/89 

W. Larry Ledbetter fiNISH: 6/30/89 
DRILLER: 

LXG£l) B~ Christo(!her M. Wallen 
HELPER: Steve Kirk 

HEALTH PH'YSIClST: Carl Stooksbury 
ORILL: LR. T-4 

TYPE ORIWNG:' Auger and Air Rotarl LUBRICANT TYPE: Green Stuff 

No. SAMPLES TAKEN: None TYPE: N/A 

CONTAINMENT TYPE: Auger pan, plastic 

THICKNESS OF SOIL (R£FUSAl. DEPTH): 19.0' DRlWNG nUl/) SAMPLES: 

OEPTH DRILLED IN ROCK: 51.0' TYPE: Drj JJ Water OA TE': 6L28L89 

TOTAL DEPTH OF KlL: 70.0' 

DEPTH SAMPLE ' PERCENT 
(FEET) (NUMBERJ R£CO~Y SOIL/8EDROCK DESCRIPl10N 

FROM TO INTERVAl. I (SPUT SPOONS) . 
0.0 0.9 Topsoil. 

0.9 4.0 Clay, silty, moderate brown, firm, dry. e 
4.0 14.5 Clay, silty, dark yellowish brown, firm, dry 

with shale fragments, dark yellowish brown. 

14.5 19.0 Clay, silty, dark yellowish brown, soft, damp 
with shale, dark yellowish brown/moderate 
yellowish brown, subangular fragments. 

19;0 20.0 Shale, dark gray/medium dark gray, with bluish 

gray on freshly exposed surfaces. 

20.0 46.5 *Shale, fairly soft drilling. 

46.5 48.5 Shale, medium dark gray, slightly ratty. 

48.5 70.0 Shale, fairly soft drilling. 

*Detailed lithologic description not available 
for the interval from 20.0' to 70.0' due to 
the use of containment box. 
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ORNL MONITORING WELL LOG PAGE 1 OF.- 1 - --
LOCA770N: ;'\-lQ W8G 7 DATE: START: 6/15/89 

W. Larry Ledbetter fiNISH: 6/30/89 
DRILlER: 

LOGG£!) BY: Chri sto~her M. Wall en 
H£LPER: S:t~:i~ ~jr:k 

HEAL TH PH'r5IClST.· Ca r 1 Stooksbury 
I.R. T-4 DRILL: 

TYPE DRIWNG.· Auger and Air Rotar~ LUBRICANT T'rPE: Green Stuff 

No. SAMPLES TAKEN: None TYPE: N/A 

CONTAINMENT TYPE: Auger pan, plastic 

THICKNESS OF SOIL (REFllSAL OEPTH): 19.0' DRIWNG FLlIIO SAMPLES: 

DEPTH ORILLED IN ROCK: 51.0' TYPE: Drill Water DATE: 6[28[89 

TOTAL DEPTH OF ttEl.L: 70.0' 

DEPTH SAMPlE ' PERCE/tIT 
(FEET) (NUMBER tk RECO~Y SOIL/8E:DROCK DESCRIP770N 

FROM TO INTERVAL) I (SPUT SPOONS) 

0.0 0.9 Topsoil. 

0.9 4.0 Clay, silty, moderate brown, firm, dry. 

4.0 14.5 Clay, silty, dark yellowish brown, firm, dry 

with shale fragments, dark yellowish brown. 

14.5 119. a Clay, silty, dark yellowish brown, soft, damp 
with shale, dark yellowish brown/moderate 
yellowish brown, subangular fragments. 

19.0 20.0 Shale, dark gray/medium dark gray, with bluish 

gray on freshly exposed surfaces. 

20.0 46.5 *Shale. fairly soft drilling. 

46.5 48.5 Shale, medium dark gray, slightly ratty. 

48.5 70.0 Shale, fairly soft drilling. 

*Detailed lithologic description not available 

for the interval from 20.0' to 70.0· due to 

the use of containment box. 

• 



e 

e 

• 

.. ,... 
ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

WE'LL No 1072 '--

WELL INSTALLA TlON/COMPLETION FORM • 
LOCAb' WAG 7 
CRN! ~ COOROINA 7ES 
N ]9~.297Q O.R.N.L. MONITORING WELL PROGRAM 

LOG(';£/) PROOFED 
BY: Chris Wallen BY: Michael L. Ebers 

£ 26,168 989~ 
£LEV. GROUND. 34. 00 
£LEV. TOP STAINLESS 
STEEl. CASING. 835.69 

ORIWNG COMPANY: GeQtek Engineeri n9 

~LU9r. Larry Ledbetter H£1.P£H: Steve Ki rk 
ORJI.J.JNG METHOD: D 14. 0 II INCH AUGER 20. 0' LF. 

D INCH AUGER L.F. 
D 7 7/8 INCH HOlM>": 50 0 L.F. 
D INCH HOTAR>": L.F. 

AlA TE'RlALS USED 
EST: USED 

H1. reo POI.JNI)$ OF 1I£N7rJNI1C ~ (SURFACE aA.SIrt'G st:AI.) 

20. 0 n: OF l..Q.& SlJIIFACII aA.SIrt'G 

8. a ~O S4acs OF CEJIENT ($IIItFACII aA.SIrt'G) 

iQ.....0 POUNDS OF POWfDIIED I/IDI1tIIIII7E (SlJRFACII aA.SIrt'G) 

60.0 CAlJ.ONS OF WATER (SlJRFACII~) 

.!i.fJ...J n: OF .!...5..tN. ~ srAINI.ESS srm. CASING 

.l.5.....0 n: OF ~ IJIA. srAINI.ESS S7EEl. SCREEN 

.LJl --i....O S4acs OF s.4IW1 

5Jl...Q. ..2.Q..j) POI.IND$ OF-II£NTrHTE' ~ 

1.L..Q. 1 O. 0 S4acs OF'i;par {IIIEJ.I. CASING) 

50. 0 POUNDS OF POII/EIIE1) 1I£N7DNI1E (WLL CASING) 

60. a CAlJ.ONS OF WA TER (WLL CASING) 

1...2.. n: OF .l.O..J,t S7EEl. 1W01EC7M' CASING 

Il£ASON FrJIf DIFFE1fENC£S Il£7IIEEN ES1JIA TED ~ 
AND lJSED IoQ.lAIIES 
Settlinq of sand oack. 

S'lIIfFACII CA.SJW: T1IIEJIIE fJIII()tJTED 

ST.AIIC.£SS srm. CA.SJW: 
1R£MIE f./IIOIJTED 

lOt! NOD 

lOm NOD 
IEL COl&' USED lXl LOQtIII(; srm. ~ o Fl.lJ5H IiltJUllTED IEL CO~ o OTHER 

.!Ill T 11rAP USED JoB' III NO D 
MONITORING WEl.L PUMP BASE SET AT 67 • 3 FEET. 

C£NTHAUZEHS AT 14. 0 FEET. 
34.0 FEET. 

54.0 FEET. 

70.0 
NOTE: 
AIJ.. DEPTHS ARE AlEASUR£D 
FROAI GROUND Sl./RFAC£' 
UN/.£SS OTHEHtttSE NOrED: 

TYPE B WELL 

HOI.E a.EANED OUT 
TOlSJ.....Om7 

BOTTOM OF' BOllE 
HOt.£' lQ.~ .. .om7 

DRILLING OA TE'S: 
STAR!: 6~15789 
FINISHED:. 6 30 89 

./ LCIUtfI'Ifii CAP 

~ IJIA. StlRFACII/ 
1.. - PR01EC7M' CASNG ...3....:.2mT 

"""'1£0 QIlOtJNI) StlRFACII "' 
~ BElOW GROUND 
Sl.lllFACII 

CONCfIE7E PAD 

"#4. ~ IJIA. I10RE HOt.£' 
_U_ •• U _"' 1 20.0 m7 

,-

'JtJ ~~ 0.-0 "' 

~ SrAJNl.£SS srm. C4~ 
fiIi~~f1"'t<J---~ ~i£..GROUND 

StlRFACII 10 ll.J.l. m7 BElOW 
GROUND Sl.lllFACII 

Bentonite seAL 16.8 "' -:z:o::o:: FEET ' --

/JElJIIOCI( I.EYEl. 19..1l..1 

r~. ,.~ IJIA. I10RE HOt.£' 

-f./IIOIJT 5FAL ~ "' 
.. 52.2 FEET 

~. CEN1IlIII.I1ER 

t:l· ~'i,~1~ 

..5:4iIID PAt:K 5 6 • 1 "' 
',liil:M l.O.....O. FEET 

~ IJIA. SrMtf..£SS S7EEl. 
".l3oII 5Z.0T7ED SCREEN 5.5...Jl TO 

l.O.....O. FEET 

~ ..f:iLA..M IJIA. ST.NM..ESS S7EEl. 
, .!Ill r 1WAP,IbCP.1:!L.A.. TO 

.NLL FEET 

PAGE .lL (F J.2.... 
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ERe / EDGE 
Environmental 
and Eneru 
Services Co. 

HE'LL No. 1072 

WELL INSTALLA TlON/COMPLETION FORM 
O.R.N.I. AlONITORING ;tELL PROGRAM 

L0CA1IGW WAG 7 
CRNI.. ~ COOROINA 7ES 
N 19_ 2970 
£ 26 I 1 68 98 9~ LOGGED PROOFED 

BY: Chris Wallen BY: Michael L. Ebers £LEV. QfOUND 34. 00 
£LEV. TOP STAINlESS 
STEEl. CASING. 835.69 

ORILllNG COMPANY: GeQtek Eng; neeri ng 

DRlLJ.£R.: Larry Ledbetter HELPER: Steve Ki rk 

OR/WNG M£7HOO: [J 14.0" INCH AUGER 20.0' LF. 
[J INCH AUGER L.F'. 
o 7 718 INCH ROWf~ 50 Q L.F'. 
[J INCH ROTAR~ LF'. 

AlA TE"RlALS USED 
EST. USED 

H'1. :reo POUNDS OF 11£N1rJNI7C P£lJ.ETS (SIJIlFACC CASINC SEAl.) 

20. 0 n: OF ~ SlJllFACE CA.SriG 

8 • 0 ~O S4QC'S OF CEJENT (SIJIIFACC CASINC) 

50. 0 Pt:JUN()$ OF POIIIDI£D I!IDITfJNI1E (SIJ1IFACE CASINC) 

60. 0 t:.4U.CNS OF IrA 1lR (SIJ1IFACE CASINC) 

.5..£...J n: OF .!....5..JN. a.... $TAINl£SS STEEl. CASINC 

lLO n: OF ~ IJIA. $TAINl£SS STEEl. SCII£DI 

.!..Jl -..!....O S4QC'S OF SAND 

5.Q.J1 ..9Jl....0 POUNDS OF-I!IE1f1rHTE' P£lJ.ETS 

1.L.Q 1 0 • 0 S4QC'S OFi:Q,ENT (WEJ.J. CASINC) 

5 0 • 0 POUNDS OF POtfERED I1£NTDNITF (t/tE1.I. CA.SriG) 

60. 0 t:.4U.(,N$ OF IrA 1lR (WEJ.J. CA.SriG) 

.J.....2.. n: OF l.U......tt S1EEl. JItf01ECm£ CASJII(; 

R£ASON F'DR DIFFE1IENCES /E1JIEDI £S1JIA TED H:liM3' 
AND USED K.r.lAIiID' 
Settling of sand pack. 

lIEU COla' USED lXJ LfJCItfJWJ STEEl. CCMlt' o IZIJSH ItfIOUITED WELL COISI' o OTHER 
.. r 7IIAI' USED I'D' ~ NO [J 

AlONITCJRING ItEU. PUMP BAse SET AT 67. 3 FEET. 

CENTRALIZERS AT 14.0 FEET. 
34.0 FEET. 

54.0 FEET. 

70.0 
NOTE: 
ALl. DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNI.£SS OTH£Rwse NOTED: 

TYPE B WELL 

ORILUNG OA TFS: 
STAR: 6~15~89 
FlNISHElJ:. 6 30 89 

-'L,,,,,,,,,",U CAP 

I'.._----::=:::= IJIA. SlJRFACE/ 
f1R01ECm£ CA51NC ..l....2J:Err 
-WIE" GROUND stJRFACE TD 
~ BElOW GROUND 
stJRFACE 

CONCRETE' PAD 

'Ae---l.i.:...Qu£ IJIA. /lORE Ha.E 
_u"u_TD ,20.0m7 

-r.,I----~~ O.eO TD 

~AINl£$$ STEEL CASIN 

f'ili=f7't----~ACE 10 tf:1)~ BElOW 

G'ROUND stJRFACE 

Bentonite .sE4L 16.8 TD 
---Z!LJL FEET ' --

IlImA IIIElJIIOCK J.EIE"l. 1.9......1l.' 

GIfOIIT .SI'AL JhQ. TD 
------ 52.2 FEET 

r.J-.---- C£N7RAI.JZER 

~~----~~~~1~ 

.sl4M) PADr 56 • 1 TD 
-----1.0.....0. FEET 

~ IJIA. STNNI..ESS STEEl. 
ioIt----- 5l.077ED SCREEN 5.5....D. TI'J 

1.0.....0. FEET 

~ IJIA. $TNNI.ESS STEEl. 
J::::;!T----.5I. T 7NAP.;t:4P.JlL.A. TI'J 

HLA... FEET 

PAGe .lL OF J.L 
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ERe / EDGE 
Environmental 
and Eneru 
Services Co. 

MONITORING ~LL AlA TERIALS 
CER TlACA TlON 

WELL No. 1072 ----
OA TE: 6/15/89 

ITEM/J,fA TERIAL DAlE USED BATCH NUMBER 

SAND 
6/30/89 1 

--
BENTONITC 

6/21/89 1 

6/30/89 1 

STAINLESS STEFL SCREEN ( PREPACKAGf:O m ~) 
ONO 6/30/89 1 

STAINL£'SS STEEl. CASING ( PR£PACKAGf:O ~ ~) 6/30/89 1 

STAINLESS STEEl. CENTRAliZERS ( PREPACKAGf:O ~ ~) 6/30/89 1 

STAINLESS STEEl. CAPS (PREPACKAGED m ~) 
ONO 6/30/89 1 

MaY/TORING. WEl.1 PUMP (PREPACKAGED ~ ~5) 2/08/89 4 

6/21/89 1 
OIiOlJT 

6/30/89 1 

lieU. COVERS 6/30/89 1 

StJRFACl:.- CASING 6/21/89 1 

COUMENTS: 

e 

--

"".-1E1\' SlOWA1lJR£"/I>A7E"~ 4.., ;tA,6/21/89 • 
Chris opher M. Wallen 

PAGE l!. OF ~ 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING ~LL AlA TERIALS 
CER TIFICA TlON 

WELL No._!.07!_ 

OA TE: 6/15/89 

ITEM/UA TENIAL DA TE USF!J BA Tr:H NUUBER 

SAND 
6/30/89 1 

--
BENTONITE 

6/21/89 1 

6/30/89 1 

STAINLESS STFE'L SCREEN ( PREPACKAG£D ell )£5') 
o NO 6/30/89 1 

STAINLESS STEEL CASING ( PREPACKAG£D ~ ~) 6/30/89 . 1 

STAINLESS STF£L CENTRALIZERS (PREPACKAG£D g ~) 6/30/89 1 
STAINLESS STF£L CAPS (PREPACKAGED m )£5') 

ONe /89 1 
MONITOIiING· IfEl.L PUMP (PREPACKAGED ~ ~S) /89 4 

fi/?1/89 1 
GR()f.IT 

6/30/89 1 

lfEU COl6lS 6/30/89 1 

SlJRFACl::.- CASING 6/21/89 1 

COMMENTS: 

G1!ISElfIG_A~AIF~ 4, j(A,6/21/89 
Chris opher M. Wallen 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-HELL COMPLETION 
CHECKLIST 

KLL No, 1072 

COMPLIANCE 

POSl=WELL COUPLET/ON TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 
OTHER ECXJIPMENT. 

2 ALL MUD FROM RIG AND ECXJIPMENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE' MTH THE 
SPEClFlCA T1ON- PRO"'DED. 

.1 ftEl.J.. DEVELOP£l) IN ACCORDANCE MTH THE SP£'ClFTCA T1ON­
PRO",O£D AND DETAILS OF THE OE'VEZ.OPMENT ACT1",rr 
RECt:.JRO£IJ, 

,. 

of.. ORIWNG SITE' PROPERL Y CLeANED UP AFTER 
COMPlET1ON OF ftEl.J.. INSTALLA T1ON. 

DATE INITIALS 

7/05/89 CMt-J 

7/05/89 c /l4q) 

2/08/89 })C,L 

7/05/89 CIVIc/) 

- RElEASE' SPECIFTC TE'CHNICAL DIRECT10NS FOR RE'GlILA TORY COMPlIANCE' MONITORING ff/El.LS 
PHASE'1. OAK RIDGE NAT10NAL LABORATORY, OAK RIDGE. W.O. K-4147, APRIL 1987. 

08S£RVER SlGNA7IJRE'/bATE' ~ d" ~ 7/05/89 
Christopher M. Wallen 

,)), ~rS&cx:-S\.N~ 2/08/90 

D. Charles Lytle 

'I 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

~LL No. 1072 

POST-U£LL COMPLETION 
CHECKLIST 

POSl-WELL COUPLETION TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 
OTHER E'OUIPMENT. 

2. ALL MUD FROM !?IG AND E'OlJIPMENT SCRAPINGS AND 
WroNGS DISPOSED OF IN ACCORDANCE' HfTH THE' 
SPE'ClFlCA "ON- PRO'.fD£1). 

..1 HELL DE''VEl..CJP£1) IN ACCORDANCE' HfTH THE' SP£ClFTCA "ON­
PRO'.fDED AND DE'TAILS OF THE' D£'VEl..OPMENT AC"'.fTY 
RE'CORO£1J. 

-
4. DRilliNG SITE PROPERL Y CL£AN£1) UP AFTER 

COItIPlE"ON OF HELL INSTALLA 11ON. 

COMPLIANCE 
DATE INITIALS 

7/05/89 eM t-J 
7/05/89 (' /VI!1.2 

2/08/89 'he.L 
,-"" ~-

7/05/89 Cltr':) 

- REZEASE' SPE'ClFTC TECHNICAL DIRE'C"ONS FOR R£GlJLA TORY COItIPUANCE' MONITORING HElLS 
PHASE' I. OAK !?IDGE' NA "ONAL LAHORA TORY, OAK RlDG£" w.a K-4147, APRIL 1987. 

OBS£RVE:R SlGNAnJR£/lJATE ~ d, ~ 7/05/89 
Christopher M. Wallen 

2/08/90 

.. " 

.. 
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~. 
ERe / EDGE 
Environmental KLL No. 1072 
and Energy 

~ Services Co. LOCAnON: WAG 7 e 
MONITORING WELL 

DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

"'£?HOD OF 
(2n£LOPMQt:[;. Surging and PumQing 

D£l£LOPMENT 
2-06-90 «r;,d!f.. f2~~" 71M£: 

Dn£LOPAIENT 
2-08-90 ENDING DATE: 

Dn£LOPIJENT 
D. Charles Lytle OBS£R1.fZ) B~ 

ONE IfElL Ila.UM£." 45.7 GALLONS 

roTAL GALLONS PUMPED: 279 J7)TM. IIS.L. ~l.AIE.5' PUAIP£D: 6.1 

INITIAL pH: 8.3 fiNAL pH: 7.4 

INITTAL CONOUC71IATY (uS): 770 fiNAL CONDUC71"fTY (uS): 563 

D£SCRIP71ON OF INl71AL TURBlD/~ Milkl - . 

!)£SCRIPTION OF fiNAL TlJRBIDI~ Clear eo 
FINAL M£ASIIR£D' TURBlDlm 4.0 NTU's 

lIEU APPffO I.fZ) B Yo- R. C. Will iams MMES 
. ()(J()It 

None OF .'FER: 
WATER IX! GROUtf) SIJ1lF"ACE o TANK TRtJQ( 

DISCHARGED o STrJIIItI S! ~ o S7tWAQ'" TANKS 
r0.- O lJIftMS o 07HElt 

IMTlAJ.. PR£-DClIELOI'ItENT 
WA 'fER DEPTH: 14.4 feet from ground surface. 

DEVELOPMENT OBSERVA nONS 

~ ~~1C J::::! .~'}-.c~~O~~~ 
; D. Charles Lytle 2/08/90 

I 
e 

PA(;£ ..li. OF ...1:1.. 

~. 
ERe / EDGE 
Environmental KLL No. 1072 
and Energy 

~ Services Co. LOCAnON: WAG 7 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

"'£?HOD OF 
(2n£LOPMQt:[;. Surging and PumQi ng 

D£l£LOPMENT 
2-06-90 «r;,d!f.. f2~~" 71M£: 

Dn£LOPAIENT 
2-08-90 ENDING DATE: 

Dn£LOPIJENT 
D. Charles Lytle OBS£R1.fZ) B~ 

ONE IfElL Ila.UM£." 45.7 GALLONS 

roTAL GALLONS PUMPED: 279 TOT.4t IIS.L. ~l.AIE.5' PUAIP£D: 6.1 

INITIAL pH: 8.3 fiNAL pH: 7.4 

INITTAL CONOUC71IATY (uS): 770 fiNAL CONDUC71"fTY (uS): 563 

D£SCRIP71ON OF INl71AL TURBlD/~ Milkl - . 

!)£SCRIPTION OF fiNAL TlJRBIDI~ Clear 

FINAL M£ASIIR£D' TURBlDlm 4.0 NTU's 

lIEU APPffO I.fZ) B Yo- R. C. Will iams MMES 
. ()(J()It 

None OF .'FER: 
WATER IX! GROt.JM) SIJ1lF"ACE o TANK TRtJQ( 

DISCHARGED o STrJIIItI S! ~ o S7tWAQ'" TANKS 
r0.- O lJIftMS o 07HElt 

IMTlAJ.. PR£-DClIELOI'ItENT 
WA 'fER DEPTH: 14.4 feet from ground surface. 

DEVELOPMENT OBSERVA nONS 

~ ~~1C J::::! .~'}-.c~~O~~~ 
; D. Charles Lytle 2/08/90 

I 
PA(;£ ..li. OF ...1:1.. 



e 
ERe/ EDGE WEU. NO. 1072 

~ Environmental I.OCATTON: WAG 7 
and EnerlY 

li47E: 2-06-90 
~ Services Co. 

MONITORING WEU DEVELOPMENT PROGRESS 

ONE WEll. K:lI.UME _ 45 . 7 GALLONS 
I 

GAlJ.CWS DESCRl"11CW Itl£'AStlRED 
pH 

CONDUC- TrJ1'AL /lIEU. 
COMMENTS I DATE' 7lME CT 1r.IJW)fTY 1T/IfTY GAlJ.CWS JoaU1W!3' 

Pt/ItIP£D TUIIIIIDITY (N'IU'S) (lIS) PWP£1) PIAIP£I) 

2-06-90 1530 81 Milky -- 8.3 770 81 1.8 

2-06-90 1700 15 Cloudy -- 8.4 613 96 2.1 i 

2-08-90 0930 183 Clear 4.0 7.4 563 279 6.1 

I 

:....; 

- I 

". ',." ., 

RESUI.1S AT END Clear 4.0 7.4 563 279 6.1 
OF D£ItE1.OPMENT 

COMMENTS Water stayed clear even after surging. Passed and moved to new i 

location • 

• 
OBS£RYER s.GV4lZ1Rf;1tM7F \.)~,",~~f) d ,~ 2-08-90 

U Lhnrlpc: I villI:> 

PA« --1.§. OF lL. 

ERe/ EDGE WELL NO. 1072 

~ Environmental LOCATION: WAG 7 
and EnerlY 

1JI47E: 2- 06- 90 
~ Services Co. 

MONITORING WElL DEVELOPMENT PROGRESS 

ONE WElL H:]I.UAE _ 45.7 GAl.l.ONS 

GAlLONS DE:SC/flF71ON Ml£AStlRED 
PH~ 

TOrN.. tIflI.. 
DATE: TlME PtIMP£l) 

OF' ~TY SAJ.J..ONS 1-atM3' COMMENTS 
'lURllDTY (NTtJ'S) PVIIP£l) PtIMP£D 

2-06-90 1530 81 Mil ky -- 8.3 770 81 1.8 

2-06-90 1700 15 Cloudy -- 8.4 613 96 2.1 
2-08-90 0930 183 Cl ear 4.0 7.4 563 279 6.1 

'.:7 

'. o~" " 

RESULTS AT END Clear 4.0 7.4 563 279 6.1 
OF D£VEI..OPMENT 

COMMENTS Water stayed clear even after surging. Passed and moved to new 
location. 

• 
OBS£RVER SQW47l1~7F \) .~,",~'~.,I) C§ . ~ 2-08-90 

U Lharlpc:: I vfl t> 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

M"LL No. 1072 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLU8,~ VERSION 4.1, NOV. 1986 

THIS PR06~AM CALCULATES MEAN T~ANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

< 1) METHOD OF COOPER, !3REDEHOEFT AND PAPADOPULOS~ 1'367 
<AR,ICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF" A FIN1TE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOUWER AND ,RICE, 1975 {ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERI'-1INH18 HYDRAULIC CONDUCTl\,,'ITY 
OF UNCONFINED AQUIFERS WITH COl'>lPLETELV OR PARTIALLY 
PENETRATING WELLS"} 

WELL NO.: 1072 DATE OF TEST: 3P31;3<) 

PROJEC, NO.: £221-002 CLIENT: MMES 

SITE LOCATION: WAG7 

ED8E, INC. FIELD INVESTIGA,Ofh BRUCE MCMAS,ER 

INPUT DATA ARE: 

INNER CASING DIAME-rER = 4.0(t INCHES 
INNER SCREEN OR OPEN·-HOLE DIAtrlETER =: 4.00 INCHES 
DIAI'>'IETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEi="TH FROM STATIC LEVEL TO BOT,OM OF SCREEN = 56.90 FEE"r 
THICKNESS OF SATURATED AGUIFER 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 FALLIN8,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

H<) WAS COMPUTED FROM INTERCEPT OF PLOT OF L08 <H) VS. TH4E 

SUCCESS I VE COt-tPUTED 
VALUES FOR HO 

<FEET; 

e.4513 
2.4517 

PACE~ OF~. 

e 

e 

• 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

StE"LL No. 1072 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLU8T~ VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVIT!ES FROM 
SLUG--rES-r DATA BASED ON TWO ANALy-rICAL APPROACHES; 

< 1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1'367 
<ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER"} 

{2) METHOD OF EtOUWER AND RICE~ 1976 {AR-rICLE IN 
'vIOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DE:-rERI'JtlNING HYDRAULIC CONDUC-rlVITY 
OF UNCONFINED AG!UIFERS WITH COJ'llPLETELV OR PARTIALL'V 
PENETRATING WELLS"} 

WELL NO.: 1072 DATE OF TEST:: 3P3/'30 

PROJECT NO.: £221-002 CLIENT: MMES 

SITE LOCATION: WAG7 

EDS£::, INC. FIELD INVESTIGATOR: BRUCE MCl"lAS-rER 

INPUT DATA ARE: 

INNER CASING DIAME-fER -, 4. c)(t INCHES 
INNER SCREEN OR QPEN'-I-!OLE DIAMETER =: 4.00 INCHES 
DIAI'f!E-rER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION =: 15.00 FEET 
DEPTH FROM STAT IC LEVEL TO BOT-rOM OF SCREEN = 56.90 FEE"f 
THICKNESS OF SATURATED AGUIFER ZONE = 15.00 FEET 
DEPTH TO STAT!C WATER LEVEL BELOW REf:'. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK =- .20 
FALLH-lG-HEAD INDEX = 1 {" 1" IF FALLINB, "0" IF RIS!NG} 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

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

SUCCESS I VE Cm..,PUTED 
VALUES FOR HO 

<FEET} 

2.4513 
8.4517 

PAGE' ..!.§... OF J1.... 

• 



~ 
c: 

~ 
" e= 

-- I 

e 

~ 
ERe / EDGE 
Environmental 
and Energy 
Services Co. 

U£LL No. 1072 

~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

Tlft1E DEPTH TO WA1'ER HEAD 
(SEC i (FEET) <FEET} 

10.00 3.390 2.410 
20.00 3.420 2.44('') 
3(;. ()O 3. 43<:t 2.45<) 
40.00 3~430 2.450 
50. ~Xt 3.440 2.460 
60.00 3.440 2.460 
75.00 3.430 2.450 
9<).0<) 3.430 2.450 

1(t5.0<) 3.430 2.45<) 
120. (to 3.420 2.440 
15<..1'.00 3.420 2.440 
180.00 3.410 2. " .. 30 
E:!40.00 3.400 2.420 
300.00 3.390 2.41<) 
360.00 3. 38~} 2.400 
420.0(1 3.370 2.390 
48<). (10 3.36<) 2.380 
540.00 3.350 2.370 
6<.)0.00 ·3.349 2.360 
7'::'>0.00' 3.320 2.340 
840.00 3.30() 

.. . , ... ~ 
2.320 

960.00 3.290 2.310 
1080.0<} 3.270 E: .. 29<) 
1800.00 3.260 2.280 
1320. (1'0 3.240 C:.C:60 
1440.00 3.230 2.250 
1560.00 3.220 2.240 
1680.00 3.200 2. 22() 
1800. (1<) 3.190 2.210 
1920.00 3.190 2.210 
204(1.00 3.160 2.180 
2160.0(l 3.150 2.170 

;** **** *·***'llH(·· .... * *·~ .. lf .... *"Jt·It*·1t * **')("1(0'**** ** ** ***·)(·*·!+·Ifo·*·!+·Jji·lE-·lt·lt·lt* iI' -I{.** ***** 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY :..-:: 1.96E-(17 FT ISEC 5.98£-06 CM/SEC 

TRANSMISSIVITY == 2.94E-()6 FT-x·*2/SEC 
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WELL No. 10 72 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEPTH TO WATER HEAD 
(SEC i <FEET; <FEET) 

10.0(t 3.390 2 .. 410 
20.00 3.420 2.440 
30. (u) 3.430 2.450 
40.00 3.430 2.450 
50uOO 3.440 C:.460 
60.00 3.440 2.460 
75.00 3.430 2.450 
90. <)<) 3.430 2.450 

1<~5. 00 3.430 2.45<) 
120. (1<) 3.420 2.440 
15'0.00 3.420 2.440 
lS<t.OO 3.410 2 • .1+30 
240. (to 3.4<t() 2.420 
30<).0<) 3.390 2.410 
36(t.OO 3.380 a.4(tO 
420.00 3.370 2.39<) 
480. <')0 3. 36() 2.38(, 
540.00 3.350 C:.37<) 
6<tO.00 - 3. 34<;:t a.3GO 
720.0<)i· 3.320 2.340 

~ .. ",. 
840.00 3.30(t 2.320 ... 
960.00 3.290 2.31<',) , 

1080.0<) 3.C:70 a .. 29<) i 

1200.00 3.260 e.. aBo ! 
132<:}. <tC,) 3.240 2.260 
1440.00 3.230 2.250 
1560.00 3.E.!20 2 .. 240 
1680.0<) 3. ao<) 2.22<) 
1800. (10 3.190 2.210 
1920.00 3.190 2.210 
2()40.00 3.160 2.180 
2160.00 3.150 2. 17<.1 

- . 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF' DRILLED HOLE: 

PERMEABILITY"'" 1. 96E-07 FTlSEC = 5.98£-06 CM/SEC 

TRANSMISSIVITY = 2.94E-<16 FT-)I!-*2/SEC 
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ItEl.L No. 10 7 2 

HYDRAUUC CONDUCn'rtTY CALCULA nONS 

I 

TIME IN MINUTES 
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CHAIN OF CUSTOD Y RECORD SAMPLE 

~Englneerlng •. D~.lg~ & Geosciences GrouP. Inc. 
FOR 

. NUMBER 

MARTIN MARIETTA ENERGY SYSTEMS /0 72WO( 
726 PelUaalppl Parklray 

OAK RIDGE NA 170NAL LABORA TORY P.o. Box 23010 Kno:n1lle, Tn 37933-1010 

WELL NO. LOCA170N: TYPE- DR ILL tJATER. /072. WAG 7 
SAJr1:..ER: L. 4- ~~~ SAMPLE INTE'8VAL:· I DATE': 17M£-

A'7!::::. '_,. • /}3, (J ~/2 8/13 C; //S4 , (SIGNA TlIRE) , 
RELINQUISHED BY: DA TE': 17ME· WITH: RECEIVED BY: DATE': 17ME- WITH: 

(SIGNA TVRE) (SIGNA TVRE) 

&. 2t1_~_ ~ ~~J £DG[ ~~ 'tu'IS4 )(,:40 
o(l rJ L. 

/6:'/0 ~.o......~ 
r \. '- • 

.. 

TYPE OF SAMPLE- D SPLIT SPOON CORES-SOIL D AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK AT DRILL WA TE'R (NO AIR IN SAMPLE) o OTHER 

ALL SAMPLES ARE IMMEDIA TE'L Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 

i ~~~:;',;ir;:;:'::;1' t::·~f.~·_~,1r;.; _:t'~1 

, . 

. ' ""~'~ _ ........ _--_ ................ _--- - -

•.• ..;,,~, .:- d:"!':-d.- .~:. ~ -',,,,; ~ - , .... 

. ' • 
CHAIN OF CUSTODY RECORD SAMPLE: 

~Englneerlng •. D~.ign & Geo.cienc~. Group. Inc. 
FOR 

, NlJMBE:R 

MARTIN MARIETTA ENERGY SYSTEMS /07ZWOI 
726 pelUall~PI par~ 

OAK RIDGE: NA TlONAL LABORA TORY P.o. Box 2 010 Kno Tn 87939-1010 

WELL NO. LOCATION: TYPE-
DRILL tJItTER. /072- WAG 7 

SAf!1.:E:R: '.1., ~ :fIa~~ SAMPLE: INTE8VAL: I DATE: TIME-
, ~.A'Z:;:;.'~ , . 93(0 ~/28/87 //64 " (SltilNA lURE] , 

RE:LlN(JlJISHE:D B>1 DATE: TIME:: WITH: RE:C£lVE'D BY: DAT£: llME' Wl7H: 
(SIGNA TURE:) (SIGNA TURE:) 

(?lL12t1,~ %~ V~J £DG[ ~~ (.~(S1 J (". : '-l 0 
o~rJL. 

/0: yo ~.a.....~ , ~ '- . 

TYPE: OF SAMPLE: o SPUT SPOON CORES-':'SOIL o AlJGER ClJmNGS-SOIL o AlJGE:R ClJmNGS-ROCK 

CI AIR ROTARY CUmNGS-ROCK ji{ DRILL WA TER (NO AIR IN SAMPLE:) 007HE:R 

ALL SAMPLES ARE: IAlME:DIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 

I~ :1~~5~lt::~:':;~· t:,~!;~-~f!t: ~":~' 

.' 

I~ 
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..., Environmental 

and Energy 
~ Services Co. 

General Information 

1.1 Well Location 

MONITORING ItEU. PROGRAM 
ItEU. DA TA NARRA TI'IE' 

HE1..L No. 1 0 7 3 

Monitoring well number 1073 is located in WAG 7. 

It is located on the north side of Lagoon Road and 

approximately 1600' east of Highway 9S. The 
location is shown on ORNL drawing number C3E20004 

A07S. Survey coordinates for this well are 

N 19270.6148, E 26177.2404 (~-10 grid) or latitude 
3S 0 S4 I 46.41" and longitude 84 0 19 I 31. 3S". 

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 1073 was drilled by Geotek Engineering 

Company. A Mobile B-SO auger rig was used to 
drill this boring for monitor well installation 
under operation of Rick Herron with the assistance 

of George Akins. Drilling commenced on 7/0S/89 
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General Information 

1.1 Well Location 

MONITORINt: ItEl.J. PROCRAM 
ItEl.J. DA TA NARRA 11'vE" 

HElL No. 1 0 7 3 

Monitoring well number 1073 is located in WAG 7. 

It is located on the north side of Lagoon Road and 

approximately 1600' east of Highway 95. The 
location is shown on ORNL drawing number C3E20004 

A075. Survey coordinates for this well are 

N 19270.6148, E 26177.2404 (X-10 grid) or latitude 

35° 54' 46.41" and longitude 84° 19' 31.35". 
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 1073 was drilled by Geotek Engineering 

Company. A Mobile B-50 auger rig was used to 
drill this boring for monitor well installation 
under operation of Rick Herron with the assistance 

of George Akins. Drilling commenced on 7/05/89 

PAGE_l_ OF~ 



! , 
~ ~ ,.. 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

AlONI77'JRING ItEl.L PROGHAAI 
JtE1.L DA TA NARRA mE: 

IfEU No. ] Q 7 3 

and was finished on 7/06/89. 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:· 

6/30/89: The equipment necessary to sample and 

auger the well was steam cleaned. 
7/5/89: 

7/6/89: 

The Mobile B-50 rig was mobilized to the 
well site and set up. The boring was 

split spooned from 1.5' to 5.0', augered 

with a 6" auger from 5.0 to 5.5', split 

spooned from 5.5' to 6.0', augered from 

6.0' to 6.5', split spooned from 6.5'to 

7.5', augered from 7.5' to 12.0', split 

spooned from 12.0' to 13.0' and augered 

from 13.0' to 25.6' total depth. Nine 

feet of water accumulated in the 
borehole after 1.5 hours. The well was 

bailed to remove the thick mud that was 

in borehole. 

2" stainless steel well casing and 

screen were installed. Sand tremied 

into borehole above screen, bentonite 

seal installed and allowed to hydrate 4 

hours and then grouted to within 2.0' of 

surface. 

* This information was typed directly from field notes 

and was edited only when necessary for clarification. 
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.. and was finished on 7/06/89. 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: 

,.,. 

6/30/89: The equipment necessary to sample and 

auger the well was steam cleaned. 
7/5/89: The Mobile B-50 rig was mobilized to the 

well site and set up. The boring was 
split spooned from 1.5' to 5.0', augered 

with a 6" auger from 5.0 to 5.5', split 

spooned from 5.5' to 6.0', augered from 

6.0' to 6.5', split spooned from 6.5' to 
7.5', augered from 7.5' to 12.0', split 
spooned from 12.0' to 13.0' and augered 
from 13.0' to 25.6' total depth. Nine 
feet of water accumulated in the 
borehole after 1.5 hours. The well was 
bailed to remove the thick mud that was 

in borehole. 

7/6/89: 2" stainless steel well casing and 
screen were installed. Sand tremied 
into borehole above screen, bentonite 

seal installed and allowed to hydrate 4 
hours and then grouted to within 2.0' of 
surface. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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MON/TOR/Nt: IIEZ..L PROGRAM 
HElL OA TA NARRA 11VE" 

IfEl.L. No. 1 0 7 3 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologist C. 

Allison Hodges. 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 casi~g, 
stainless steel screen, stainless steel casing,. 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
~utlined in the drilling specifications (Releas~ 
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 7 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 

siltstone, and limestone of the Conasauga Group. 
The Conasauga Group in the Oak Ridge area consists 
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MONITORING HfZ.L PROGRAM 
HElL OA TA NARRA T111E: 

HElL No. 1 0 7 3 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologist C. 
Allison Hodges. 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 casi~g, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
~utlined in the drilling specifications (Releas~ 
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 7 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the Conasauga Group. 
The Conasauga Group in the Oak Ridge area consists 
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of six formations. They are, in ascending order, 

the Pumpkin Valley Shale, Rutledge Limestone, 
Rogersville Shale, Maryville Limestone, Nolichucky 
Shale and the Maynardville Limestone. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 

be consistent with the regional strike of 56° 
northeast and dips of about 30· to the southeast. 

2.3 Sample Collection 

Two (1073S01 and 1073S02) soil/weathered-rock 
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 1073S01 was 
collected in the split spoon interval from 4.0' to 

5.0' on 7/05/89 and soil sample 1073S02 was 
collected in the augered interval from 22.0' to 

25.6' on 7/05/89. Sample No. 1073S02 included 
clay (soil) as well as a weathered shale (rock). 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
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of six formations. They are, in ascending order, 

the Pumpkin Valley Shale, Rutledge Limestone, 
Rogersville Shale, Maryville Limestone, Nolichucky 
Shale and the Maynardville Limestone. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 

be consistent with the regional strike of 56° 

northeast and dips of about 30· to the southeast. 

2.3 Sample Collection 

Two (1073S01 and 1073S02) soil/weathered-rock 
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 1073S01 was 
collected in the split spoon interval from 4.0' to 
5.0' on 7/05/89 and soil sample 1073S02 was 
collected in the augered interval from 22.0' to 
25.6' on 7/05/89. Sample No. 1073S02 included 
clay (soil) as well as a weathered shale (rock). 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter 
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stainless steel screen with welded stainless steel 
cap was installed from 15.6 to 25.6 feet. A two­
inch diameter stainless steel casing was installed 
above the screen from 15.6 feet to 2.06 feet above 
ground surface. A sandpack was then poured into 
the annular space from 13.9 to 25.6 feet, with a 
2.8-foot bentonite pellet seal poured into the 

annular space above the sandpack from 11.1 1 to 
13.9 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 1073 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 236 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured by completions was 
3.0 NTUls. A development form showing the exact 
method of development and other pertinent data is 
appended. 
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stainless steel screen with welded stainless steel 
cap was installed from 15.6 to 25.6 feet. A two­
inch diameter stainless steel casing was installed 
above the screen from 15.6 feet to 2.06 feet above 
ground surface. A sandpack was then poured into 
the annular space from 13.9 to 25.6 feet, with a 
2.8-foot bentonite pellet seal poured into the 

annular space above the sandpack from 11.1' to 
13.9 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 

~ell number 1073 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 236 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured by completions was 
3.0 NTU's. A development form showing the exact 
method of development and other pertinent data is 
appended. 
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2.4.3 Installation of Dedicated Monitoring 
Well Pump 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed 
on 2/12/90 at a depth of 23.5 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 1073 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 15 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 9.32 x 10-6 em/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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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HEU No. 1073 

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 2/12/90 at a depth of 23.5 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 1073 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 15 psig pressure transducer and an 

Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 9.32 X 10-6 em/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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 -DRII.I.ING CHE..CK/,/ST FOR 
MONITORING M"LLS 

COMPLIANCE 
PRE -DRILLING TASKS 12.dIE INillALS 

1. EXCAVA TlON PERMIT OBTAINED. 7L5L89 cAf{ 

2. ALL EQ(JIPUENT HAS BEEN CLEANED BEFORE DRILLING. 6/30/89 LCA-t+ 

Ja .. SCREEN AND CASINGS HA"f' 8ffN WASHED, STE'AUED, NA 
RINSED HllH DE-IONIZED OR DISTILLED WA TE'R. RINSED 
HlTH ISOPROPYL ALCOHOl.. WRAPPED WfTH PROTE'CTI"f' 
CO"f'RING AND STORED OFF THE GROUND. 

.]b. PRE -PACKA(;£[) SCREENS, CASINGS AND CENTRAUZERS Zl6lS2 C ,i1.t-t 
WE'RE USED. 

-I. ~K AREA FOR SAMPLE EXAMINA TlON COVERED HlTH 
7/5/89 [Jk{i; 

CLEAN POl YrTHYL£N£. ?<'"'. . !I 

5. CLEAN KNI"f'S, GLO"f's, SAMPLE JARS AND LABELS 7/5/89 --LJLl.lf 
e ON-HAND. 

6. POL YrTHYLENE COIIE'R IN PLACE OIlE'R HOLE. 715/89 C.J4l-t-

ADDlllONAL NOTE'S/OBSEi'i'VA llONS: " 

e 08SEi'i'VER SIeNA lVRE/lJA C . ~\)Q ~ .leAl> :b1e5;A< 7/6/89 
c. Allison Hodges 

PAGE 7 OF 20 - -' 

~ 
ERe / EDGE 
Environmental 

WELL No . ...lQll.._ and EnerlY 
~ Services CO. 

PRE -DRII.I.ING CH~CKI.IST FOR 
MONITORING M"LLS 

COMPLIANCE 
PRE -DRII./.JNG TASKS .£MIE INI77ALS 

1. £XCA VA 110N P£RMIT 08TAINaJ. 7L5L89 cA-~ 
2. ALL EQlJIPUENT HAS BEEN CLEANED BEFORE ORIWNG. 6/30/89 Ll!t+ 

30 .. SCR£EN AND CASINGS HA l-f" BEEN WASHaJ. STeAUED, NA 

RINSED WITH OE-IONIZED OR o/STlLLaJ WAm?, RINSED 
WITH ISOPROPYL ALCOHOl.. JW?APP£[) tilTH PROTeCTll-f" 
COl-f"RING AND STORED OFF THE GROl./ND. 

.]b. PRE -PACKACED SCREENS. CASINGS AND CEN-mALlZ£RS Zl6lS9 ()1;l-t 
WERE USED. 

4. IKJRK AREA FOR SAJlPLE EXAUINA TlON COVERED WITH 
7/5/89 (J)F{~ 

CLEAN POl 't£THYL£N£. ,,,~ 

5. CLEAN KNIl-f"S. ClOl-f"S; SAUPLE JARS ANO LABELS 
7/5/89 -LJll. H-

ON-HAND. 

6. POL't£THYLENE COVER IN PLACE' OVER Hot.£. 7/5l89 c-A~ 

ADOITIONAL NOTeS/OBSERVA TlONS: . '0 . 

, 

OBSERVER SIGNA llJRE/'tJA C ' 6.,\)01 .ill...., :b1etk-: 7/6/89 
c. Allison Hodges 

PA(;E_7_ OF~. 



.. ERe / EDGE 
Environmental WELL No.J.073 __ and Energy 

~ Services CO. e 
DECONTAMINA TlON CHECKLIST 

DRILLING EQUIPMENT 

ISOPROPYL DE'IONIZED 

E'QUIPME'NT SCRAPE' STEAM STEAM ALCOHOL WATFI? 
CLEAN RINSE' RINSE' RINSE' 

RIG NA N/A 
x X X 

AlIGE'RS 
X X X X X 

BITS 
X X X X X 

RODS X X X X X 

SAMPLERS 
X X X X X -. 

PIPES X X X X X , , 

, 

WORK TOOLS' 
X X X X X 

AlIGER PINS 
X X X X X 

OBSERVER SIGNATURE/f)ATFC.:;; D Q~~~~~/30/89 
C. Allison Hodges 

e\ 

PAGE'.-L OF~. 

~o 
ERe / EDGE 
Environmental WELL No . .lQ] 3 __ and Energy 

~ Services CO. 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL DEIONIZED 

EQUIPMENT SCRAPE STE'AM STEAM ALCOHOL WAl'FR 
CLEAN RINSE IiINSE RINSE 

IiIC N,A N,A 
X X X 

AlICERS 
X X X X X 

BITS 
X X X X X 

RODS X X X X X 

SAMPLERS 
X X X X X 

. 
PIPES X X X X X . , 

, 

WORK TDOLS' 
X X X X X 

AlICER PINS X X X X X 

OBSERVER SICNATlIRE/lJATEC~, D Q~~;\;d~n.Al/30/89 
C. Allison Hodges 

PACE --.L OF~. 
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ERe / EDGE 

! Environmental 

.) and Energy KLL No. 1073 

~ Services CO. 

ORNL MONITORING WELL LOG PAGE:_1_ OF-L 

LOCATlON: WAG 7 DATE": START: 7/5/89 

Rick Herron FINISH: 7/6/89 
DRILLER: 

George Akins LOGGED BY: C. Allison Hodges 
HELPER: 

HEAL TH PHYSICIST: L.C. Johnson 
DRILL' Mobile B-50 

TYPE DRIWNG: Sylit ~RQQD and auger LUBRICANT TYPE: NA 

No. SAMPLE'S TAKEN: two TYPE: soil/weathered rock 

CONTAINMENT TYPE: auger pan and plastic 

THICKNESS OF SOIL (R£FlJSAl DEPTH): 25.6' DRIWNG FLUID SAMPLE'S: 

DEPTH DRILL£{) IN ROCK: 0.0' TYPE: NA DATE: NA 

TOTAL DEPTH OF HElL' 25.6' NA NA 

DEP~ SAMPLE PERCENT 
(FEE (NUMBER ,. RECO~Y SOIL/I1£OROCK OESCRIPTlON 

FROM TO INTERVAL) ! (SPUT SPOONS) L1">-' 

- 0.0 1.5 Gravel (fill material) no split spoon taken, 

material was removed by hand and auger 111, 

1.5 2.5 75% Clay, silty, grayish-orange, with roots and 
....... '~ .. ' . 

gravels, wet 

2.5 3.5 Clay, light brown, firm, wet 

3.5 4.0 60% Clay, light brown, soft, wet (fall in from 

previous split spoon) 

4.0 4.5 1073S01 Clay, mottled, dark yellowish-orange and light 

@ 4.0-5.0' brown, moist 

4.5 5.0 Highly weathered shale, dusky brown and light 

olive gray, with some dark yellowish-orange 

clay, damp 

5.0 Split spoon refusal, auger to 5.5' 

5.5 6.0 30% Shale; highly weathered, light olive gray and 

dusky brown, with some clay, light brown, firm 

damp. Also contains some weathered sandstone. 

ironstained dark yellowish-orange fine grained 

e 6.0 Split spoon refusal. auger to 6.5' 

6.5 7:5 10% Shale. highly weathered (rotten shale) dusky 

brown and light brown, moist -

PAGE: _9_ OF 1Q.... 

.~ 
ERe / EDGE 

l Environmental 1073 

~ and Energy WELL No. 

! Services CO. 

ORNL MONITORING WELL LOG PAGE _1 _ OF.._2_ 

LOCATlON: WAG 7 DA1'E'.: START: 7/5/89 

Rick Herron fiNISH: 7/6/89 
DRILLER: 

George Akins LooGED BY: C. Allison Hodges 
HELPER: 

HEAL TH PHYSICIST: L.C. Johnson 
DRILL: Mobile B-50 

TYPE DRILLING: 512111; l'oU2oon and auger LUBRICANT TYPE: NA 

No. SAMPLES TAKEN: two TYPE: soil/weathered rock 

CONTAINMENT TYPE: auger pan and plastic 

THICKNESS OF SOIL (REFUSAL DFF TH): 25.6' DRILLING FLUID SAMPLES: 

DEPTH DRILL£O IN ROCK: 0.0' TYPE: NA DATE:; NA 

TOTAL DEPTH OF H£1.L: 25.6' NA NA 

~~ SAMPLE' PERCOIT 
(NUMBER ~ I(~ RECOVE'HY j) SOIL/I!IEDROCK OESCRIPTlON 

FROM TO INTERVAL) 'SPUT SPOONS 1.,1'>" 

0.0 1.5 Gravel (fill material) no split spoon taken, 

material was removed by hand and auger 

1.5 2.5 75% Clay, silty, grayish-orange, with roots and 
,,~~ 

'~".-, 

gravels, wet 

2.5 3.5 Clay, light brown, firm, wet 

3.5 4.0 60% Clay, light brown, soft, wet (fall in from 

previous split spoon) 

4.0 4.5 1073S01 Clay, mottled, dark yellowish-orange and light 

@ 4.0-5.0' brown, moist 

4.5 5.0 Highly weathered shale, dusky brown and light 

olive gray, with some dark yellowish-orange 

clay, damp 

5.0 Split spoon refusal, auger to 5.5' 

5.5 6.0 30% Shale; highly weathered, light olive gray and 

dusky brown, with some clay, light brown, firm 

damp. Also contains some weathered sandstone, 

ironstained dark yellowish-orange fine grained 

6.0 Split spoon refusal, auger to 6.5' 

6.5 7:5 10% Shale, highly weathered (rotten shale) dusky 

brown and light brown, moist 

PAGE _9_ OF liL. 



., ERe / EDGE 
Environmental WELL No. 1073 
and EnerlY 

~ Services CO. e 
ORNL MONITORING WELL LOG II PAGE' ___ a--L 

OEPTH SAMPLE PERCENT 
(FE'£TJ (NlIU8£R ~ RECOVERY SOIL/1!JEDROCK D£SCRIPnON 

FROU TO INTERVAL) (SPUT SPOONS) 

7 S Snlit snoon refusal. auger to 12.0 

7.5 112.0 Shale, highly weathered. dusky brown and light 

brown, moist. hard drilling 

12.0 13.0 50% Shale, highly weathered, reddish~brown, very 

brittle, contains thin greenish-gray micaceous 

silt lenses and some sand, dark yellowish-

orange, fine grained, dry 

3.0 Split spoon refusal, auger to 25.6', or TD 

13.0 9.0 Shale. highly weathered. reddish-brown, very 

brittle, with greenish-gray.mica and sand, 

dark yellowish~orange, fine grained, 'damp 

19.0 25.6 1073S02 Shale, medium dark gray with a bluish green 

S 22.0-25.6' tint. micaceous, larger fragments, brittle, 

damp e 
25.6 Total Depth 

e 
PAGE' -1.Q. OF fL. 

.... ERe / EDGE 
Environmental ltE'LL No.1 0 73_ and EnerlY 

~ Services CO. 

ORNL MONITORING WELL LOG II PAG£_2_ £T~ 

DEPTH SAMPLE PERCENT 
(FrrT) (NUMBER .. RECO'IERY SOIL,/tJEDROCK DESCRIPnON 

FROU TO INT£RVAL) (SPUT SPOONS) 

7 5 Snlit snoon refusal. auger to 12.0 

7.5 ~2.0 Shale. highly weathered. dusky brown and light 

12.0 Va 
brown, moist, hard drilling 

50% Shale, highly weathered, reddish~brown, very 

brittle, contains thin greenish-gray micaceous 

silt lenses and some sand, dark yellowish-

Va 
orange, fine grained, dry 

Split spoon refusal. auger to 25.6', or TD 

13.0 9.0 Shale, highly weathered, reddish-brown, very 

brittle, with greenish-gray.mica and sand. 

dark yellowish~orange, fine grained, 'damp 

19.0 25.6 1073502 Shale, medium dark gray with a bluish green 

~ 22.0-25.6' tint, micaceous, larger fragments, brittle, 

damp 

25.6 Total Depth 

• 
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ERe I EDGE 
~, Environmental 

and Energy 
~ Services Co. 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

lOGG£O PI?OOFED 
BY: c. Allison Hodges BY: Michael L. Ebers 

DRILUNG COMP~~:-,G~e~o~t~e~k~ ______________________ __ 

DR/~: Rick Herron H£Z..PER: George Akins 

WELL NoJ.SrJ:J 

l0C4T1ON.,-,WI.WA;AlIoG~7 __ _ 
0HNl GRID COORDINATES 
N 19270.6148 
£ 26177. 2404 
El.£V. GROUND 833. 82 
El.£V. TOP STAINLESS 
S1EEl G4S1NG. 835 .88 
DRILLING DArES: 
STAHlE'D: 7/5/89 
fiNISH£[)' 7/6/89 

LOCKJN(; S1EB.. CO..:R £c)UIPMF:NT o 6.0 INCH AUGER 25. 6 LF. 
I. .~ 8 INCH DtAM£7ER 

o INCH AUGER LF. 

MAT£RIAlS USED 

EST. US£O 
VOL ~L 

10.0 

17,66 
2.2 3.5 

4.0- ...s.o.. 
1.2 ..L.§ 

.JL 
11 

FEET OF 2 IN. s.s. SCREEN 

FEET OF 2 IN. s.s. CASING 

S4CKS OF SAND 

POUNDS OF BF:NTONIT£' P£U..£1S 

s.4CKS ()F, CEMF:NT 

POUNDS .. OF POWDER£O I£NTONIT£' 

GALLONS OF WATER (CEM£NT7NG) 

RE:ASON FOR t:JIFFERENCES 88WEEN ES17MATED 
VOLUMES AND USED IoIOLlIM£.S' 

Diameter of borehole increased 

because of irregular augering 

IIEl.L COla IJS1ED 13 LOCKJN(; S7IIZ co_ 
.sa: T 11tAP IJS1ED 

O FWSH ItIfJIM7EI) II8J. 1»10 
001H£lf 

)DO M)1l!J 

MONffORlNG WE1.J.. PtJII/P BAS£ SET AT 23. 5 FEET. 

CE:NTRALIZERS AT 10.6 
25.6 

NOTE: 

FEET. . 

FEET. 

FEET. 

S1EB.. PROTCC71t£ Q4S'1W; 

3 . 07 n: ABOt£ GROUND 

TO 1..JL.n: /IEl.OW 

~~SURFACE 
CDNCII£1E PAD 

GRCt.IT .SFAL -1ll.Q.. TO 
V.1 lL...L FEET .... 

6 . a INCH PIAItI£7ER 
11~·--

IItJ/Il£H()l£' 

2 NQI IJIAME7'ER STMII.£SS 

S1EB.. Q4.SIM;' 2,-06 n: ABOt£ 

1':4 QII()tM) SURFACE 'ir) 15. 6 n: 
IlELOW QII()tM) SURFACE 

--- CDl11tMJZER ('T'r'P.) 

~ Pf1.t.£T .SFAL 

• 2..l.:...!. TO 13 • 9 FEET' 

'. itt srf. ~~ 25 • 6 FEET' 

2 NCH lJIMtI£7'ER 

J~:~.: ·:1 STIWESS S1EB.. Jl...QjJ) 
SL017ED st:IIIBt 

~ TO..1i.:..§.FEEr 

ALL IJE:P7HS ARE:' 1tI£ASUR£/) 
FROM GROUND SURFACE 
UNUSS OTHERW1S£ NOTED: Ia£ =- '"" t:J'n NA -....,.,.,. SO 

80';."", ~ : ":'~':':':":':":" ~~~ 
~ WELL TYPE A NOT TO SCALE 

PAGE.2:..!.. OF~. 
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ERe / EDGE "0 Environmental 
and Energy 

~ Services Co. 

M"LL INSTALLA TlON/COMPLETION FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGGED PROOFED 
BY.' C. Allison Hodges BY.' Michael L. Ebers 

DRILLING COMP~~:~G~e~o~t~e~k ______________ __ 

DRIllER: Rick Herron HllP~' George Akins 

WELL No .. 1073 

L0Q4T1ON .... WIIojiA;/ol;Gt....L.7 __ _ 
ORNL (;RID COORDINATE'S 
N 1~270. 6i48 
F 2 177 .2 04 
aEY. GROUNQ 833. 82 
aEY. TOP STAINlESS 
S~ ~/~835.88 

oRILUNG oA rES: 
STARTED: 7/5/89 
fiNISHClJ- 7/6/89 

l..oarJN(; STEEl. COI8' EQUIPMENT o 6.0 INCH AUGER 25.6 LF. 
r,----'":'L-_ 8 Naf DIAMETER 

o _____ 'NCH AUGER ____ L.F. 

,w,4lERlALS USED 

E:ST. USED 
VOL ~L 

10.0 

17,66 
2.2 3.5 

4.0- ...5.0.... 
!...:.l.. ...L.§ 

~ 
11 

FEET OF 2 IN. s.s. SCREEN 

FEET OF 2 IN. s.s. CASING 

S4CKS OF SAND 

POUNDS OF BENTONITE: P£L.LE:TS 

S4CKS CJF. C£MENT 

POlINDS",OF POWDERED B£NTONITE: 

GALLONS OF WATE:R (CEJlEN71NG) 

REASON FOR OIFF'ERENCE:S BETWEEN E:STlMATED 
VOLUMES AND USED VOLlIME.S' 

Diameter of borehole increased 

because of irregular augering 

m l.oarJN(; S1IIZ. COlO' o FUJ!iH ItItJII1I7EI) E.I. COla 
o 01HElf 

~O AIOIl!J 

MONffOR/NG WEJ.J.. PUW' BASE' SET AT 23.5 

COITRAL!ZERS AT 10.6 
25.6 

NOTE: 

FEET. . 

FEET. 

FEET. 

/1:'""'"=""",,,,_ 

$7m PR07E:Cl1t£ CASING 

3 . 0 7 fT. ABOI€ (;fi()IJN/) 

11' 1..&.Jr. II£l.OW 

~~,-.;~ SURFACE 

GIfOIJr 5FAl ~ TO 

.....,r----l!..:L FEET :<:. 

'6.0 !NCH~ 
'J---

IIO/IBIOtE 

2 INCH DIAM£7ER srAlNl.£SS 

$7m CA.SM' 2 ,t06 fT. ABOI€ 

~t---- ti!/ICtM) SURFACE '10 15. 6 fT. 

III!J.OW ti!/ICtM) SURFACE 

-- C£N71WJZER (m>.) 

MNTOI#1E Pf'l.I.ET 5FAl 

----...!l:..!. TO 13. 9 FEET 

---~.'~25.6 FEET 

2 NQI DIAME7FR 

J===1~I---- STIIIIiI.E$S $7m ..Q.......QJJ) 

$l.OT'IED st:IIEBI 
15.6 TO~ 

ALL DEPTHS ARE' M£ASlIR£D 
FROM GROUND SURFACE 
UNlESS OTH£RW1SE NOTED: 

Ht:JI.£ Cl.ENiEJ) ovr NA NCH IJIMI£7E1t STi 

TO..25....f:JJ:EE ---r.' .. ~~.-:t--- S1EEl. ST 1IfAID/bIP 
IIOTTOII OF' IIaIIEHOII -HA- ro....l'iiA--FEET 
~ WELL TYPE A NOT TO SCAlE 

PAGE~ OF~. 



..., ERe / EDGE 
WELL No.~0:J.3_ Environmental 

and Enero OA TE: ZL6.£8.9. 
~ Services Co. e 

MQlVI TQ!?IN~ tfE'1.! M~ lE..RIAI.S 
CER TIneA TlON . 

/TEM/MA TER/AL DATE USB) BATCH NUMBn? 

SAND 7/6/p,q 01 

--
BENTONITE 

7/6/89 01 

STAINLESS STEFL SCREEN (PREPACKAGED o ~) 
ONa 7/6/89 01 

STAINLESS STEEL CASING (PREPACKAGED g ~) 7/6/89 01 

STAINLESS STEFL CENTRAliZERS (PREPACKAGED g ;,s) 7/f,/P,Q 01 

STAINLESS STEFL CAPS (PREPACKAGED a ~) 
aNa 7/6/89 01 

MONITORING tIEl1. PUMP (PREPACKAGED L:l ~) 2/12/90 4 aNO 

GROUT 7/6/89 01 e 
" 

ffEl.L COVERS 7/6/89 01 
SVRFACt." CASING 717/89 01 

COMMENTS: 

OBSER>E1I S'Q\IA IlIR£fi>A G· ctoo...9.c--l\...d ~ <L- 7/7/89 
C. Allison Hodges 

e 

PA·GE J1. OF ~. 

~ 
ERe / EDGE 

~LL No.~0J.3_ Environmental 
and EnerlY OA T£': ZLfJ.lB,9. 

~ Services CO. 

MQNI TQ!?IN~ ltCl.' AI~ lE..RIAI.S 
CER TlACA TlON . 

ITEM~A TERIAL ~lI.IL$£/2 Il~ [t;Ji t//,/lJIJP? 

SANO 7/61p,Q 01 

--
BENTONITE' 

7/6/89 01 

STAINLESS STE'EL SCREEN (PREPACKAGED D )f'S) 
DNO 7/6/89 01 

STAINLESS STE'EL CASING (PREPACKAGED g ~) 7/6/89 01 

STAINLESS STE'EL CENTRAliZERS (PREPACKAGED g ;J) 7/h1M 01 

STAINLESS STE'EL CAPS (PREPACKAGED D )f'S) 
DNO 7/6/89 01 

MONITORING ttfll. PlIMP (PREPACKAGED g :t) 2/12/90 4 

GROUT 7/6/89 01 

. 
ttElL COVE'HS 7/6/89 01 
StJHFACI:." CASING 717/89 01 

COMMENTS: > 

-

-

08SEF/1£R S'QVA /!/RE,;f>A ~. C'®Q...g,..-l\.:-d ~ L> 7/7/89 
c. Allison Hodges 
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ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

POST-HELL COMPLETION 
CHECKLIST 

WELL No.JJ.ll3. 

COMPLIANCE 
OA'!F INITIALS 

POST - KLL COMPLETION TASKS 

1. MilD SCRAPED FROM AUGERS, SAMPLERS, AND AlL 7/n1P,q t:ta-U-
OTHER EOlJIPMENT. 

2. ALL MilD FROM RIG AND EOlJIPMENT SCRAPINGS AND 7/6/89 cAL+-
CUroNGS DISPOs£[) OF IN ACCORDANCE itfTH THE 
SPEClfiCA TlON- PROIAD£!). 

.l IfEl.L DEVElOPED IN ACCOI?DANCE tttTH THE SPEC/fiCA TlON- 2/12/90 "lJc:.,'h. 
PROIADED AND DE'TAILS OF THE' D£VElOPMENT ACll'Ary 
RE'CORDED. 

1/. DRllliNC SITE' PROPERL r CL£AN£'D (jP AFTER 716/89 CAl{-
COMPL£1lON OF JIEU INSTALLA TlON. 

. 
- R£l.£AS£ SPE'ClfiC TeCHNICAL DIRECllONS FOR R£GtJLA TORr COMPUANC£ MONITORING I+ELLS 

PHASE I, OAK RIDGE NATIONAL LABORATORY. OAK RIDGE. w.a K-.f.1.f.7, APRIL 1987. 

08SERIIOi SIGNA TlJR£,/tJA TE.(" • D Q Q t ~ .:-bJ:-~4"..:= 7/6/89 
C. Allison Hodges 

D C'}-~-&~0~~ 
D D. Charles Lytle 

2/12/90 

. ..\ 

PAGE J1. OF ~. 
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ERe / EDGE 
Environmental 
and Eneru 
Services Co. 

POST-HeLL COMPLETION 
CHECKLIST 

WELL No. ] 073 

COMPLIANCE 
DA 7E INITIALS 

POST - ;tE"LL COI.IPLEllON TASKS 

1. 

2. 

if.. 

MUD SCRAPED FROII AUGERS, SAMPLERS, AND AlL 
OTHER EooIPMENT. 

ALL MUD FROM RIG AND EoolPMENT SCRAPINGS AND 
cumNGS DISPOSE/) OF IN ACCORDANCE MTH THE 
SPEClFlCA "ON- PROVIDED. 
I+EZ.L DEV£LQP£D IN ACCORDANCE MTH THE SPECIFlCA 11ON­
PROVIDED AND DETAILS OF THE DEVELOPMENT AC11V1Tr 
RECORD£[). 

DRIlliNG SITE' PROPERL r CLEANED UP AFTER 
COIIPLE11ON OF HELL INSTALLA 11ON. 

. 

7/6/89 

7/6/89 

2/12/90 

7/6/89 

- RELEASE SPECIFIC TE'CHNICAL DIREC110NS FOR REGULA TORr COMPLIANCE MONITORING WELLS 
PHASE /, OAK RIDGE NA110NAL LABORATORY, OAK RIDGE; W.O. K-4'4?, APRIL 1987. 

OBSERIO SlGNATURE/tIATEC" • CoOQ! 4...:-kdc~ 7/6/89 
c. Allison Hodges 

2/12/90 

D. Charles Lytle 

PAGE ..11.. OF ~. 
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~ 
ERe / EDGE 
Environmental WE'LL No.1 073 
and EnerlY 

~ Services Co. LOCA TlON: WAG7 e 
JlONITORlNG WELL 

DEVELOPJlENT Ji'ORJI 

OEVE:LOPM£NT OETAILS 

AlE7HOD OF 
Surging,.;and pumping DEIIE1..OPAIf1f.71. 

DElIEZOPAIENT 
fJE.t:ANQdlI'i 1-26-90 71M£': 

DElIEZOI4IENT 
ENDING DA 7E: 2-12-90 

DElIE1.aPM£NT 
OBSERiSI 8>':1 D. Charles Lytle 

(N£ lIEU. KlllME: 8.0 GAl.LONS 

'fOTAI. GAl.J.ONS PUMPED: 236 'fOrM. IIIEJ.L. ~I.M'S' PfIMP£1): 30.0 

1N111AI. pH: 7 • 5 F1NAI. pH: 7 • 3 

1NIT1AL. CONDlICTlIifTY (uS): 140 FINAL CONDtICTlWTY {u$}: 503 

DESCRIPTION Of" 1NI7IAI. 7ZIRI1IOITY: Very Muddy 

D£SCRIP1/QV Of" FINAL TlJRSID(7)':I 
Clear e 

FINAl. MI£ASIJR£/). n.JR8IOITY: 3.0 

IIElJ. API'ffO J.£Z7 8>':1 R.!;;. Hilliams MMES 

00()IIt 
(£. .1ER: None 
IMU !£J GROtIND SUllFACE C rANI( TRt.ICK 
t:JISQINf(;£l) CJ S1r:IfII S£JttDtS C S7t1lifA« rANKS 
1tl' CJ DRt.IIIS C 01HDt 

N7IAI. PIfE-DCYf1.()1IIItIfENr 
.. 7E1t D£PTH: 4.3 feet from ground surface 

f)£',£LOPlENT a9SDi'VA TlONS 

OIISERfIEII! .stiWA ~ 7£ l:> C'W""¥:) :£ l,f' '. 2-12-~Q 

; D. Cbatl~~ L~tl~ 

I • 
PAGE' ~ OF 12-

.. , ERe / EDGE 
Environmental J+E'Ll No.1 073 and EnerlY 

~ Services Co. LOCATlON: WAG7 

JlONITOBlNG WELL 
.DEVELOPJlENT F'ORJI 

DEVELOPMENT DETAILS 

M£7HOD OF' 
Surging:and pumping Dn£J..OPMf/i.'C. 

Del£IOPMENT 
I£GAN l2d.lEi 1-26-90 71ME: 

OElfZ.OPMENT 
ENDING 014 lE: 2-12-90 

D£l£1.OPMENT 
OBSERIB' 8~ D. Charles Lytle 

(JfI£ IfEZ.L H'XlIM£' 8.0 GALLONS 

TOTAl.. GAll.ONS Pf./MP£1): 2 36 TO TAt IIIE1.L. ~1AkI!'S' PiJMP£D: 30.0 

INl7W. pH: 7 , 5 F1NA/. pH: Z.3 
1N/71AJ. CONDilC71'r1TY (uS): 140 FINAL CONOUCTlWTY {u$}: 503 

D£SCRIPTION 01' 1N171AJ.. 7lIR8IDITY: Very Muddy 

O£SCRIP71ON 01' FINAl.. nJRIIIOIrn 
Clear 

FINAL MCASIJR£D. ntRBlOlrn 3.0 

IIEl.L. APPROIE'P B~ E.!::. Hill;i.ams MMES 

0DtJIt 
fE:. 1It1ER: None 
,*lER !J GROIJN() SU/ftFACE [J TAl« TRtJQ( 
DISOiAIf'G£I) [J S7'O/fM SEllERS [J S7r'.lllrA« TANKS 
TO: [J DRUMS [J 01HDf 

81W.. AIIf'-«IG.QlllltlENT 
.1ER D£1'1H: 4.3 feet from ground surface 

f)£t,£l.OPII£NT OBSER VA TlONS 

OI!IS£RtIDf ~ ~ 7£ :bCxxxi\>? ~l,f' > 2-12-2Q 
; D. !::bal:l!i:s L:.lltl~ 

I • 



• 
ERe/ EDGE. WELL NO. 1073 

~ Environmental LOCA110N:WAG 7 
and EnerlY 

~TE': 1-26-90 
~ Services Co. 

JlONITORING WElL DEVELOPJlENT PROGRESS 

ONE WEU VOLUME = 8.0 GAL.L.ONS 

GAl.J..ONS DESCRIPTION Jl£AstJR£I) 
pH 

CONDUC- Tr:JrAJ. /fEU 
DATE' 11ME PUIIPtZJ 

OF TlIRSIDIrr 
~:J 

GAi.J.ONS ~VM£.5' COMMENTS 
TURBIDIrr (NTtI'S) Pf/llPE:t) PiJIIP£1) 

1-26-90 

1-30-90 1300 32 ~ija~y 7.5 140 32 4.0 

2-5-90 0915 36 Muddy 7.2 190 68 8.5 • 

2-8-90 0930 126 Cloudy 7.6 195 194 24.3 • 

2-12-90 1000 12 Cloudy 7.4 112 206 25.8 
• 

2-12-90 1100 12 Cloudy 218 27.3 

2-12-90 1300 6 Clear 7.2 354 224 28.0 
I , 

; 

2-12-90 1600 12 Clear 3.0 7.3 503 236 30.0 

e -[.,., . 

.... ,". .H 

I 

I 

RESULTS AT END 
OF Da£Z.OPMENT Clear 3.0 7.3 503 236 30.0 

COWM£N7.S Very poor producer was able to pump 10 to 12 gallons at a time every 
-

couple of hours. Cleared up passed and moved off hole 

e 
OBSt:RYER SIGNA7lIRf;Il;MTE b . C' ~\)'l'\ ~ 'c~+\l \t 2/12/90 

D. ;nar es l.V"C.l.e 
~ 

PAGE..J2 OF~. 

• 
ERe/ EDGE. WE/.J. NO. 1073 ... Environmental LOCA110N:WAG 7 
and Enerl,Y 

D47E.:: 1-26-90 
~ Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WE/.J. VOLUME = 8.0 GALLONS 

GAlJ.ONS O£SCRlPTION M£ASt/R£1) 
pH 

(XWI)(JC- 707i4J.. If£LL 

DATE" TlME PUMPED 
OF" TIJRSIIJITY ~:;; 

GAl..l..ONS J.a.VMES" COMMENTS 
TlIRIJIJITY (NTIJ'"S) PflMPED PUMPED 

1-26-90 

1-30-90 1300 32 1:1mi~y 7.5 140 32 4.0 

2-5-90 0915 36 Muddy 7.2 I 190 68 8.5 

2-8-90 0930 126 Cloudy 7.6 195 194 24.3 

2-12-90 1000 12 Cloudy ~ 206 25.8 

2-12-90 1100 12 Cloudy 218 27.3 

2-12-90 1300 6 Clear 7.2 354 224 28.0 . 
( 

2-12-90 1600 12 Clear 3.0 7.3 503 236 30.0 

~ .. ,. 

l 

RESULTS AT END 
OF O£:IIEl.OPMENf Clear 3.0 7.3 503 236 30.0 

COVM~ Very poor producer was able to pump 10 to 12 gallons at a time every 
-

couple of hours • Cleared up passed and moved off hole 

• 
OSSElfllER Sk;N.47URf/ZM7Fb .\J..cn~'f"'\ ~srh. 2/12/90 

D. cnar.Les l.)"'t:.Le 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

HELL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. i986 

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 
II HE:::;P(]NSE en::' PI F I j\J I TE D I PlivlETEP t'JEi._L. TO Ai\1 I 
C!-HiF:GE OF 1j,J(.~jTEF~") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
it (i ~)~ ... ,tJj3 TEE;'r FOS: [)ETEr:;~1''f1 I f\J I 1\lf3 ri'YL)S::~~:'llJJ_ I C; [:[f;-'·.f:Dt...lCT I t.../ I T\,.' 
or= !..Jj"·,JC:O!\fr:-II\Ji:::I) P.·iQi.JIFE!::;~~:;:; :}JIT~-i C(JI· ... !r-:'L_~::l .. E::L .. \/ !JR Ft::::~F:;":1'I;~t_i_\/ 

F~[:~\~E'rF~r:'j-r I i',~r~ ~.!.JELL.S it ;. 

~.;:5E:L.l_ l\ifJ Jt ~ :t C;-:/~~: DATE OF TEST: 3/09/90 

PROJECT NO.: E221-002 CL.. I Et~'T ~ l"tltl [ES 

SITE LOCATION: WAG 7 

EDGE, INC. FIELDINVESTIGATOR~ BRUCE MCMASTER 

I t'.JF*tJ'T D(~~'- f.~ f:::"RE:: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2 .. (H) I )\Jt::f-1ES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 12.70 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 
F' (1L .. i_ I i~·"j::3·····r!E{~[) I J\JJJE)( :: ., 

.1. (i! 11i IF FPiL.L.It\ll~)~! !J()tI IF F<ISI~~~G) 

NUMBER OF DEPTH-TIME DATA POINTS = 32 

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

SUCCESSIVE COMPUTED 
Iv'r'),L.UE~3 FOR HO 

(FEET) 

7 .. 1:'253 
~7 tI 1·t~f3t.) 

1(1)73 

PAGE ~ OF~. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM BLUGT, VERSION 4.1, NOV. i986 

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 

1073 

11 F~E~f:~Fl1Jr~S)E C.,F:' {.~ F I j\J lorE D I ~'it"/IE~TEf~,: ~.1JE:f._L, TO A!\i I !\~~'3l" Pit··J'T {:jl\lE(]tJS, 

(2) METHOD OF BoUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRP ENTITLED 

TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 

DATE OF TEBT: 3/09/90 

PROJECT NO.: E221-002 

SITE LOCATION: WAG 7 

EDGE, INC. FIELDINVESTIGATOR~ BRUCE MCMASTER 

INNER CASING DIAME1ER = 2 u (H) INCHES 
INNER SCREEN DR OPEN-HOLE DIAMETER = 
DIAMETER OF DRILLED HOLE = 6::. •• 75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPT~ FROM STATIC LEVEL TO BOTTOM OF SCREEN = 12.70 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 
ESTIMATED POROSITY OF GRAVEL PACK = .20 

., 

.f. 

NUMBER OF DEPTH-TIME DATA POINTS = 

1. It t)() FEE'r 

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

SUCCESSIVE COMPUTED 

(FEET) 

7.1253 
7 rt 1 i,~f:1CJ 

PAGE" ~ OF~. 
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H£LL No. 1073 

ERe / EDGE 
~~ Environmental 

and Energy 
Le ~ Services Co. 

--

e 

HYDRAULIC CONDUCTIVITY CALCULA T/ONS 

, .. I fv~E 
(SEC 

1.0.00 
:2() .. c)() 

3f) .. c)() 

L~O .. 00 
~3(). ~)Cj 

t,.() It (:t(l 

75 .. ()i) 

?o.()O 
1 t)~5 ;/ (~t) 
:1.20.00 
1 :5() tI !:)() 

1:30.00 
2 il·~) " ()t) 
~::'()Ci .. ()C) 
....... 
• ,~I '::J (;« () () 

4:2() .. (it) 
480.00 
5i~.(: II ~)() 

600.00 
~72{). (H) 

8":1-(: >I ~)t) 

·~(S() II (:(i 

1080.00 
1200.00 
13:~{) 11 (ie) 

t440.00 
15c:lO.00 
1 (::.fJC: u {)(~ 

:t 8 ()CI to ()() 

1 '''20, 00 
2040 .. 00 
:21.~·:>().: ()~) 

DEPTH TO WATER 
(FEET) 

8 u tl;::SO 
!31t 49() 
8J; 41.() 
81* 35~) 
8.29€) 
8" 2":f!) 
8.1.60 
8 .. (>E:(; 
::'i l' ():2z:) 

'7 ,. t~5~) 
-: (::i~ .. -, ,.- .., \~) .-;~ ... , 
7'#1 71e: 
./ u :::. :::: : .. 

"7 -~. "-'. ,'-'. 
f J1 .... ~ +,_, ",./ 

7.140 
7 Q (;C)() 

6:)11 87(j 
·:S.75(: 
6ft 63C} 
.:S lJ ,~·3i) 

,;S I' ::4() 
68 ();3i) 

5" 93C) 
5. 7~t(; 
5. 66C) 
5. ~jt+() 
5 .. ll3{) 

511 32(: 
5 .. 2:2(i 
5., 14() 
5 to ()S() 

1,'1(' II 1=?80 

HE?H) 
(FEET) 

7 at 6::3() 
7 n ,41-:'.;:-(; 

7 • .1:1·10 
7 .. 3S(i 
7. :2:t7:(} 
7 .. 240 
7 J< 16() 
7 " ()~3() 

7.020 
t1Il7:;'5(; 

~j u E:3() 
i,;, .. "71() 

(:~, r. .,:'1· 8 () 
,~:: it 3()(j 

6 ~ 1 ilt) 
,~", (:()t) 
r.::: C)"'7,"\ 
".1" I_I / "_~ 

~5 n 75() 
5" f=,~~:i) 
~::. 4~':;:O 

5.; 2l:j.() 

511 ()8C) 

4'01 S'3() 
LIlt 7t;'i() 

Ll. 6,~,(} 
4.54·£) 
4.430 
4.320 
4.220 
4.140 
.L1. j' (j 5 () 
3 ~ tl'8() 

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

COMPUTED RESULTS USING DIAMETER DRILLED HOLE: 

PERMEABILITY = 3 .. 06E-07 FT/SEC s:' u 3 2 F:~ ,.- .:) .~'::, C r"'i ,.,/ :; c: c: 

TRANSMISSIVITY = 3.06E-06 FT**2!SEC 

PAC~ .1L OF ..2.Q... 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

H£LL No. 1073 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

:1.0 .. 0(; 
:2~) u ()() 

40 .. 00 

75 Q i)f) 

('?().~ Ci() 

1 ~.5() 1\ t)() 

1 ~3(J. t)() 

42()" ()c) 

1 ()S() .. ()e: 

12()() .. ()() 

132i) II i)':) 

1,:+40.00 
15{-;;t) to ()() 

1 &.(J(: u ()() 

1 ':;20,00 
2('40 .. 00 

DEPTH TO l,\U:.-n'r::::F: 
(f=EET) 

8 ~ .~80 

8.410 
:3.35(; 
:3. 29C) 

8.160 
8" ()8() 

'7 0:=:,-', 
#. Il .r "._' ~ .. ~ 

"7 -;0: ...... , ,.-. 
~ II ._ ••• _ ...... ' 

6~ 87(j 
6a 7S() 

5 .. 93C) 

5. 66() 

5 .. 32C) 
5. 22() 

METHOD OF BOUWER AND RICE 

HEf::iD 
(FEET) 

7.410 
7. 35(i 

7 n (JE3(: 
7 n (J:2(; 

4.7'':)0 
4.6,:':-,0 
4.540 
if. 4::::;0 

4 .. 22(i 
4. 140 

COMPUTED RESULTS USING DIAMETER l}F: I t_LE1) l-ifJL .. E:: 

PERMEABILITY - 3.06E-07 FT/SEC 

TRANSMISSIVITY - 3.06E-06 FT**2!SEC 

PACE .lL OF .2JL 



I­
W 
W 
u. 
a: 
..J 
w 
> 
W 
..J 

a: 
w 
l-
e( 

3: 
a: 
w 
CJ_ 
z 
e( 
::t: 
(.) 

ERe / EDGE 
.... Environmental 

and EnercY 
~ Services Co. 

ItEU. 

HYDRAUliC CONDUCnl1TY CALCULA nONS 

TIME IN MINUTES 
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ERe / EDGE 
~, Environmental 

and EnercY 
~ Services Co. 

HYDRAUliC CONOUCnVlTY CALCULA nONS 

TIME IN MINUTES 
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CHAIN OF CUSTOD Y RECORD 
... "SAMPLE 

FOR 
NUMBER ~Englneerlng. Design 8< Geosclenc~s Group, Inc. MARTIN MARIETTA ENERGY SYSTEMS 

726 PeWlIslppl Parkway 
OAK RIDGE NA TlONAL LABOR A TORY IO-'&SO\ _ P.o. Bolt 23010 Knoxvllle. Tn 37933-1010 

IfFLL NO. LOCATION: TYPE-

lo-f3 vJf\G -1- SOIL 

Sf!!,
LE1i. ~~ SAMPLE INTERVAL: DATE: TIME' 

• . ~ IU~<;,;), \\ I (~ • 
\.....\ (SIGNA TUNE) 4-.0 -5 0 0-' ---05 -b"{ Ir6~~, 

RELINQUISHED BY: OAT£': TIME- , Wlm!H. REC£lVE'D BY: DATE: . TIME' WITH: 
(SIGNA llIRE) (SIGNA TURE) 

, 
: 

/A['~ o(llJI... 
h:' .~\l~~ 

. .., .. (f ... <41 ~ :.3~ 
~1 .. " -e, of,'J6 ~c I . ' '-I 

, 

I 

I 

TYPE OF SAMPLE- rPLlT SPOON CORES-SOIL D AUGER CUmNGS-SOIL D AUGER CUmNGS-ROCK 

D AIR ROTARY CUroNGS-ROCK D DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 

, 

, 
";}?:~:' ·\7;.:~~~;;: .J.; '" .. d.~·~,,~~· 

.,' 

_ ................ _-_ .............. _-_ ........... _--

-

CHAIN OF CUSTOD Y RECORD SAMPLE 

FOR 
NUMBER ~Englneerlng. Design 8< Geosclenc~s Group, Inc. MAR TIN MARIETTA ENERGY SYSTEMS 
"--~, 725 PeWsslppl Parklnly 

• P.o. Box 23010 KnoxvUle. Tn 37933-1010 OAK RIDGE NA TlONAL LABORA TORY II~ "l 

HfLL NO. LOCATION: TYPE: 

IO-f3 vJf\G -1- SOIL 

c~U~L~'t\ \-\~l{~ 
SAMPLE INTERVAL: DATE: TIME-

.... ~' . ~ ~ I 'As,,") • tr 6 ~;, '-..\ (SlllNA1lJJ 'J 4-- 0 -5 0 07 ro5 -b"( 
RELINOUISHED BY: OAT£': TlME' , WlrH}H RECEIVED BY: OAT£': ,TlME: WITH: 

(SIGNA lURE) (SIGNA TURE) 
, 

: 

/J\.fr~ o(lNi.... 
~" .~\)~~ 

. '1 .. tr,vt fS :.3 '8' 
~"1~l(e , ... :i"J6 ~c 

.' \J 

TYPE OF SAMPLE- ,...,/ "'11'11 SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 'T ... " 
o AIR ROTARY CUmNGS-ROCK D DRILL WA TER (NO AIR IN SAMPLE) DOmER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 

, 

, 
>L~~?:~;' '\~;':'~E;;':' ,-:; .. ,.~~,.;~)? 

,,' I~ 

-



CHAIN OF CUSTOD Y Rf"CORD SAMPLE· 
NUMBER ~Englneering, Design & Geosciences Group, Inc. 

FOR 

MAR TIN MARIETTA ENERGY SYSTEMS to1"8501 725 PoWsslppl Parkway 
OAK RIDGE NA TlONAL LABORA TORY P.O. Boll: 23010 Knozvillo. Tn 37933-1010 

H£LL NO. LOCATION: TYPE: 

1\ /_'Rex "~ I(::>~"~ \}J I\G -., 

S~L~If\-<L~l~_\_) , \~<: d ( It." _ 

SAMPLE INTERVAL: DATE: TIME: 

~!l.O' ~ 'Z5 .C; ol-CI5-B9 nsC. \. \ (SJCN-11V1 7E) 

RELINQUISHED B~ DAlE: TIME: I WITH: RECEIVED B~ DATE: . TIME: WITH: 
(SIGNA TlJRE) (SIGNA TURE) 

: 

ill!. ). .. .:t:). ,~ \\;:;'" ~(" I 
. 

/}1~~ 1-(('~ W: ~ a, 6\ }JL A dl-II~ dO"Ji.~ E::D~ 
.' t..J 

TYPE OF SAMPLE: D SPLIT SPOON CORES-SOIL ~UGER CUmNGS-SOIL D AUGER CUmNGS-ROCK 

D AIR ROTARY CUmNGS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN /-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: (\\.}&Y C' I \ IX: '" CI'(\:·'. CA.. "". I (,h \ \1 \ 1)(""\ ~\t){f·d -':"~'\·\~e C \~,)'-. t~ ) - (). I' Ii ~~-.., 

(:Y', II-\. ~"\rl\ i ......J J I 

. 
e 

CHAIN OF CUSTOD Y Rf"CORD SAMPLE· 
NUMBER ~Englneering, Design & Geosciences Group, Inc. 

FOR 

MAR TIN MARIETTA ENERGY SYSTEMS to1"8501 725 PoWsslppl Parkway 
OAK RIDGE NA TlONAL LABORA TORY P.O. Boll: 23010 Knozvillo. Tn 37933-1010 

H£LL NO. LOCATION: TYPE: 

1\ /_'Rex "~ I(::>~"~ \}J I\G -., 

S~L~If\-<L~l~_\_) , \~<: d ( It." _ 

SAMPLE INTERVAL: DATE: TIME: 

~!l.O' ~ 'Z5 .C; ol-CI5-B9 nsC. \. \ (SJCN-11V1 7E) 

RELINQUISHED B~ DAlE: TIME: I WITH: RECEIVED B~ DATE: . TIME: WITH: 
(SIGNA TlJRE) (SIGNA TURE) 

: 

ill!. ). .. .:t:). ,~ \\;:;'" ~(" I 
. 

/}1~~ 1-(('~ W: ~ a, 6\ }JL A dl-II~ dO"Ji.~ E::D~ 
.' t..J 

TYPE OF SAMPLE: D SPLIT SPOON CORES-SOIL ~UGER CUmNGS-SOIL D AUGER CUmNGS-ROCK 

D AIR ROTARY CUmNGS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN /-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: (\\.}&Y C' I \ IX: '" CI'(\:·'. CA.. "". I (,h \ \1 \ 1)(""\ ~\t){f·d -':"~'\·\~e C \~,)'-. t~ ) - (). I' Ii ~~-.., 

(:Y', II-\. ~"\rl\ i ......J J I 

. 
e 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORING I+El.L PROGRAM 
HE1.L DA TA NARHA TT'IE' 

I+El.L No. 1 074 

Monitoring well number 1074 is located in WAG 7. 
It is located approximately 800' southwest of 
chemical waste pit #1 and approximately 600' 

northwest of abandoned waste pit #3. The location 
is shown on ORNL drawing number C3E20004 A075. 
Survey coordinates for this well are N 18128.056, 

E 25707.528 (X-10 grid) or latitude 35 0 54' 34.44" 

and longitude 84 0 19' 28.37". 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 1074 was drilled by Geotek Engineering 
Company. A Mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

PAGE' _1_ OF ~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORINC HEZ.L PROGRAM 
HEl.J.. OA TA NARRA TTlIE' 

HEl.L No. J 074 

Monitoring well number 1074 is located in WAG 7. 

It is located approximately 800' southwest of 

chemical waste pit #1 and approximately 600' 
northwest of abandoned waste pit #3. The location 
is shown on ORNL drawing number C3E20004 A075. 
Survey coordinates for this well are N 18128.056, 

E 25707.528 (X-10 grid) or latitude 35° 54' 34.44" 

and longitude 84° 19' 28.37". 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 1074 was drilled by Geotek Engineering 

Company. A Mobile B-50 rig and an Ingersol Rand 

T-4 rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

PACE: _1_ OF ~ 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING ItEl.L PROGRAM 
WE1.J. OA TA NARRA 11liE' 
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and Larry Ledbetter with the assistance of George 
Akins and Freddy Dixon. Drilling commenced on 

6/30/89 and was finished on 8/10/89. 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 0';:- the drilling activity :ollows:* 

6/30/89: T~. ·luger rig, samplir" ;:uipment and 
tc:~ .~3 were deconed: T: .. :ig was 
mobilized to the site, plastic was layed 

down and the rig was set up. Split 
spoon samples were taken from .5 to 3.1 

or refusal. A bulk density·sample was 
taken from .75 1 to 1.25 1 • The length 

was 2 1/4", diameter 1 1/4 and w.eight of 
101.0 grams. Two soil/rock samples were 

taken from the split spoons. A 6.0" 

boring was augered from the surface to 
2.6' or refusal. By approval from R.C. 
Williams, the boring location was moved 

5.0' behind the original location. 
Refusal was met at 2.5' where limestone 
was encountered. The boring location 

needs to be moved at least 20 or 30 1 to 
the right (the main road direction). 
Approval needs to be given by Steve 
Laman, Jill Greene and Bill McMaster. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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7/6/89: Well location has been moved. The auger 
rig, sampling equipment and tools were 
deconed. The rig was mobilized to the 

8/9/~9: 

site and set up. 
augered to 4.0'. 

A .6 11 boring was 
No refusal was met and 

the decision was made to split spoon and 

auger to refusal in case there was a 
possibL.ity of complet:'~q the well to 
total : 9th. However, . ..; pl it spoon and 
auger ::."efusal were enc::::.;::1.tered at 7. l' . 
A 22.0" boring was then augered to 4.0' 

and a 15 1/4" diverter casing was 
installed and grouted. 
The T-4 and drilling equipment were 
deconed and mobilized to the site. The 
T-4 was set up and a containment box 
hooked up. The boring was drilled with 
an 8.0" tricone bit to 27.5'. After 1 
hour recharge time the water level was 
only at 23.5'. Recharge was continued 
another hour, after which time the water 
level was at 23.3'. R.C. Williams 
agrees with ERC to drill to 30.0'. The 
boring depth was increased to 30.0' and 
allowed to recharge 20 minutes. The 

water level then was at 22.2'. Based on 
information from well 1075, the water 
level is expected to rise. The boring 
is considered to be a slow "rechargerll

• 

An air and water sample were taken at 
30.0'. The boring was cleaned and the 
rods removed. The well will be set at 
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this depth. Fifteen feet of two-inch 

stainless steel screen and 20.0' of 

casing were installed to a TD of 30.0'. 

Centralizers were placed at 30.0', 

15.0', and 5.0'. 5.5 bags of sand were 

tremied in using water to a depth of 

13.65'. A 50 lb bucket of bentonite was 

poured into the annulus to a depth of 

11.55'. The air sample was tested under 
an ultra violet light and no detectable 

hydrocarbons were found. 

8/10/89: The annulus was grouted with 4 bags of 

cement and 20 lbs of bentonite to within 

2.0' of the surface casing. James Lamb 

of ERC documented the grouting. 

8/30/89: The casing was filed to remove the rough 
edges Geotek and CAB were on site. 

9/5/89:. The casing was tested with the "Go-NoGo 
gauge". It was passed by R.C. Williams. 

This well was logged by ERC Environmental and 

Energy Services Co., Inc., hydrogeologist C. 

Allison Hodges. All well construction materials 

and supplies were from Martin Marietta Energy 

Systems approved batches. The batch origin of 

individual items is shown on the included 
Monitoring Well Materials Certification form. 
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2.0 Technical Information 

2.1 Decontamination Procedures 

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

National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 
materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 

be consistent with the regional strike of 56° 
northeast and dips of about 30° to the southeast. 

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

National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned ~ 

materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 

be consistent with the regional strike of 56° 
northeast and dips of about 30° to the southeast. 
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Three 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 1074S01 was collected in the split spoon 

interval from 1.0' to 1.5' on 6/30/89 and soil 

sample 1074S02 was collected in the augered 

interval from 2.5' to 3.0' on 6/30/89. A drill 

water sample 1074W01 was collected from the water 

pump on the drill rig on 8/9/89. Analytical 

results for the split spoon and drill water 

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 .75' to 1.0'. 

The sample was measured, and weighed, and a bulk 

density of 2.42 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A six-inch diameter 

boring was split spooned and augered from ground 

surface to auger refusal (7.1 feet). The air 

rotary method was required to complete the boring 
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to the specified total well depth. A twenty two­
inch diameter boring was augered from ground 
surface to 4.0 feet and a fifteen-inch diverter 
casing was installed and grouted. An eight-inch 
diameter boring was then drilled with an air 
rotary tricone roller bit from 7.1 to 30.0 feet. 
A two-inch diameter stainless steel screen with 
welded bottom cap was installed from 15.0 to 30.0 
feet. A two-inch diameter stainless steel casing 
was installed above the screen at 15.0 feet and 
extended 2.20 feet above ground surface. A 
sandpack was then tremied into the annular space 
from 13.65 to 30.0 feet, with a 2.1-foot bentonite ,. 
pellet seal poured into the annular space above 
the sandpack from 11.55 to 13.65 feet. The 
annular space from the top of the bentonite seal 
to the surface was tremie-grouted with a 
cement/bentonite slurry. A detail of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 1074 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 328 gallons of water had been 
evacuated and the clarity of the discharge water 
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casing was installed and grouted. An eight-inch 
diameter boring was then drilled with an air 
rotary tricone roller bit from 7.1 to 30.0 feet. 
A two-inch diameter stainless steel screen with 
welded bottom cap was installed from 15.0 to 30.0 
feet. A two-inch diameter stainless steel casing 
was installed above the screen at 15.0 feet and 
extended 2.20 feet above ground surface. A 
sandpack was then tremied into the annular space 
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pellet seal poured into the annular space above 
the sandpack from 11.55 to 13.65 feet. The 
annular space from the top of the bentonite seal 
to the surface was tremie-grouted with a 
cement/bentonite slurry. A detail of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 1074 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 
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evacuated and the clarity of the discharge water 

PAGE 7 OF 24 
,> ---



*, 
~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITrJRING IfEU.. PR()(;IfAM 
IfEU.. DA TA NAI/8A 711£ 

IfEU.. No. 107 4 

was approved by the company representative. The 
final turbidity value measured by completions was 
70 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 2/8/90 at a depth of 28.7 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 1074 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 1.59 x 10-6 cm/second (shown 
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accomplished by instantaneously adding a known 
quantity of water to the monitoring well and 
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conductivity value of 1.59 x 10-6 cm/second (shown 



ERe / EDGE 
. ... Environmental 

and Energy 
MONITORINt: WEU. PROGRAM 

WEU. DATA N~I€ 
HElL No.,---.;;;..;..;;....;.... 

~ Services Co. 

as permeability on the hydraulic conductivity 
calculations) 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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COMPLIANCE 
PRE -DRILLING TASKS DATE INITlAI.S 

1. EXCA VA TlON PERMIT OBTAINED, 6-30-89 ca\:ff 
2. ALL EOUIPMENT HAS BEEN CLEANED BEFORE DRILLiNG. 6-30-89 cA~ 

Ja. SCREEN AND CASINGS HA I€ BEEN WASHED, STEAMED, N/A 
RINS£D lffTH DE-IONIZED OR DISTILL£[) WATER. RINS£D 
WITH ISOPROP'tl. ALCOHOL. WRAPP£[) lffTH PROTECTlI;£ 
COII£'RING AND STOR£[) OFF THE GROUND. 

Jb. PRE-PACKAG£D SCREENS. CASINGS AND CENTRALIZERS 8-09-89 ~~~ 
WERE lJSED. 

.,.. WORK AREA FOR SAMPLE EXAMINA TlON COlIER£[) I+fTH 6-30-89 Ct\H-
CLEAN POI. 'lE"TH YL£N£. 

5. CLEAN KNII;£S, GlOI;£S, SAMPLE JARS AND LABELS 6-30-89 ~AH' 
ON-HAND. 

6- POL 'lE"THYLENE COlIER IN PLACE OI£R HOI.£. 6-30-89 U4ff --

ADDITIONAL NOTES/OBSERVA TlONS: ____________________ _ 

08SERII£R SIGNA Tlll/£/IJA TE C.-, Gml G I ~~o--- 8- 09-89 
C. Allison Hodges 
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COMPLIANCE 
PRE -DRILLING TASKS DATE INI77AI.S 

1. EXCA VA TlON PERMIT OBTAINED. 6-30-89 c~ff 
2. ALL EQUIPMENT HAS BEEN CLEANED BEFORE ORllliNG. 6-30-89 uA:.tt 

Ja. SCREEN ANO CASINGS HA 1£ BEEN WASHED, STEAMED, 
N/A 

RINSED lffTH OE-IONIZEO OR DISTlLLED WATER, RINSED 
WfTH ISOPROPYl. ALCOHOL. HRAPPED HfTH PROTECTlI£ 
COVERING AND STORED OFF THE GROl/ND. 

Jb. PRE-PACKA(;£D SCREENS, CASINGS ANO CENTRAlIZERS 8-09-89 6-A~ 
HERE tJSED. 

4. WORK AREA FOR SAMPLE EXAMINA TlON COVERED HlfTH 6-30-89 CAt+-
CLEAN POI. YCTH YL£N£. 

5. CLEAN KNIVES, G'LOVF:s, SAMPLE JARS AND LABELS 6-30-89 ~lAl+ 
ON-HAND. 

6. POL YCTHYl.ENE COVF:/? IN PLACE 0 VER HOI.£. 6-30-89 U44 
AOmTlONALNO~/OB~R~TlONS _____________________________________ __ 

OSS£RiIfR SIGNA TVRF/DA TE C, GmlQ t ~~o--- 8-09-89 
C. Allison Hodges 
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DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYl.. DEIONIZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N/A N/A 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X '. ....:( 

SAMPLERS X X X X X 

PIPES X ~" X X X X 

WORK TOOLS X X X X X 
.. .;, 

AUGER PINS X X X X X 

-

OBSERV£R SIGNA TlIRE/DA TE( ",,' Ci.QQ~ ~ b-t ~ 6- 30-89 
C. Allison Hodges 
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DECONTAMINA TlON CHECKI.IST 
DRII.LING EQUIPMENT 

ISOPROP'fl. OE'IONIZE'O 

E'OUIPM£'NT SCRAPE' STEAM STEAM ALCOHOL WATER 
CLEAN RINSE' RINSE' RINSE' 

RIG X X X N/A N/A 

AUGE'RS X X X X X 

BITS X X X X X 

ROOS X X X X X '. ..·.·1 

SAIrIPLERS X X X X X 

PIP£'S X ~ .. X X X X 

X X X X X 
.. 

WORK TOOLS 

AUGER PIN.S X X X X X 

-, 

OBS£'IMR SIGNA TURE/OA TEr _- (\,QQ! ~ ~ c~ 6-30-89 
C. Allison Hodges ~ 
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LOCATION: WAG 7 DATE: START: 06-30-89 • 

Rick Herron/Larry Ledbetter FINISH: 08-10-89 
ORILLER: 

George Akin/Fredd~ Dixon 
LOGG£O BY.- C. Allison Hodges 

HELPER: 
HEALTH PHYSIOST: W. H. Shinpaugh 

Mobil B-50, Ingersol Rand T-4 ORILL: 

TYPE ORIWNG: SE' it SEoon, Auger, Air Rotar~ LUBRICANT TYPE: Green Stuff 

No. SAMPLE'S TAKEN: Two TYPE: Soil /Rock 

CONTAINMENT TYPE: Plastic, pan, containment box 

THICKNESS OF SOIL (REFlISAL OEPTH): 7.1 DRIWNG FlUID SAMPlES: 

OEPTH DRIlLED IN ROCK: 22.9 TYPE: Water OA TE.' 08-09-89 

TOTAL OEPTH OF tIELL: 30.0 

DEPTH SAMPlE PERCENT 
(FEE'TJ (NUMB£R.1 I(~ R£coVE1lr ;) SOIl/IJ£OROCK DESCRIPTION 

FROAI TO INTERVAL 'SPUT SPOONS 

0.0 • 5 Gravel (fill material) . 
.5 1.5 IU6~iS~t 100% Clay, shaley, dark yellowish orange and light 

olive brown, shale is dusky yellowish brown 
and brittle. 

1.5 2.5 Shale, olive gray, very brittle, moist. 

2.5 3.1 ~u~~3sg2 10% Shale, olive gray and brownish black, hard and 
brittle. 

* 3.1 Split spoon refusal, limestone, fine grained. 

3.1 4.0 Clay, silty, light brown, with shale, dusky 

brown. Augered interval. 
4.0 6.0 70% Clay, silty, light olive brown, with shale, 

dusky brown. 
6.0 7.1 30% Clay, silty and micaceous, 1.ight olive brown, 

with shale, dusky brown. 

* 7.1 Split spoon and auger refusal. 

*NOTE: Tw seperate 10 ations were split spooned and augered. The 
fi st boring wa split spooned and augered to 3.11 or refusal 

de pth. The sec ~nd boring was augered to 4.0 1 and then split 
sp ooned and aug ~red to 7.11 or refusal. The well was set at the 

se ond location 

PAGE' -1f. OF ~. 

~ 
ERe / EDGE 
Environmental 

KLL 1074 
and Energy 

~ Services Co. 

ORNL MONITORING WELL LOG PAGE'_l_ OF-L 

LOCAnON: WAG 7 DATF: START.' 06-30-89 
Rick Herron/Larry Ledbetter fiNISH: 08-10-89 

DRILLER: 
LOGG£D BY: C. Allison Hodges 

HELPER: George Akin/Fredd~ Dixon 
W. H • S h i n pa ugh 

Mobil B-50, Ingersol Rand T-4 HeAL TH PHYSICIST: 
DRILL: 

TYPE DRIWNG: S~l it SEoon, Auger, Air Rotar~ lUBRICANT TYPE.: Green Stuff 

No. SAMPLES TAKEN: Two TYPE: Soil /Rock 

CONTAINMENT TYPE: Plastic, pan, containment box 

THICKNESS OF SOIL (REFlISAL DEPTH): 7.1 DRIWNG nUID SAMPLES: 

DEPTH DRILLED IN ROCK: 22.9 TYPE: Water DAlF: 08-09-89 

TOTAL DEPTH OF IIIEl.L: 30.0 

~{{r~ SAMPLE PERCENT 
(NUMBER.f 1(s:t;.~oJ.vs) SCXL/11£!)ROCK DESCRIPnOH 

I FROM TO INJFRVAL. 

0.0 .5 Gravel (fill material). 
.5 1.5 iU6~i~~t 100% Clay, shaley, dark yellowish orange and light 

olive brown, shale is dusky yellowish brown. 
and brittle. 

1.5 2.5 Shale, olive gray, very brittle, moist. 

2.5 3.1 ~u~~3sgz 10% Shale, olive gray and brownish black, hard and 
brittle. 

* 3.1 Split spoon refusal, limestone, fine grained. 

3.1 4.0 Clay, silty, light brown, with shale, dusky 

brown. Augered interval. 
4.0 6.0 70% Clay, silty, light olive brown, with shale, 

dusky brown. 
6.0 7.1 30% Clay, silty and micaceous, light olive brown, 

with shale, dusky brown. 

* 7.1 Split spoon and auger refusal. 

*NOTE: Tw seperate 10 ations were split spooned and augered. The 
fi st boring wa split spooned and augered to 3.11 or refusal 
de pth. The sec ~nd bor; ng was augered to 4.0 I and then spl it 

sp ~oned and aug ~red to 7.11 or refusal. The well was set at the 

se ~ond location 

PAGE -1.f. OF 1.i... 



• 
.., ERe / EDGE 

Environmental WELL No. 1074 and EnerlY 
~ Services CO. 

ORNL MONITORING WELL LOG II PAGE: _2_ OF:_2_ 

~%~ SAMPLE PERCENT 
(NUMBER ,. I(~ RECOVERY v SOIL,/IJ£'DROCK O£SCRlP TTON 

FROU TO INTERVAL)' SPUT SPOONS 

7.1 10.5 *Smooth, even, fast drilling. 
10.5 12.0 Hard uneven drilling, slow drilling @ 11.5 - bit 

locked up. 
12.0 14.5 Smooth, regular, fast drilling. 
14.5 21.0 Hard, irregular, slow drilling @ 20.5 - bit 

locked up. 

21. 0 22.5 Smooth, even drilling. 

22.5 27.5 Hard, uneven drilling. " 
27.5 30.0 Hard, uneven drilling. 

30.0 Total Depth :,J 
.: "~i 

." 

- *No detailed lithologic log could be provided 
from 7.1 to 30.0' due to total containment. 

J~ 

- ~ 

';~ 

,~ 'de; '~i 

- ~. "': 

I 
I 
I 

I 

-

e 
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• ~ 
ERe / EDGE 
Environmental WELL No. 1074 and EnerlY 

~ Services CO. 

ORNL MONITORING WELL LOG II PA(,;£: _2_ OF'.._2_ 

~~~ SAMPLE PERCENT 
(NUMBER tt I (,! RECOVERY ~ SOIL/1JEDROCK DESCRIPl10N 

FROM TO INTERVAL) "SPUT SPOONS 

7.1 10.5 *Smooth, even, fast drilling. 
10.5 12.0 Hard uneven drilling, slow drilling @ 11.5 - bit 

locked up. 
12.0 14.5 Smooth, regular, fast drill in9. 
14.5 21.0 Hard, irregular, slow drilling @ 20.5 - bit 

locked up. 

21. 0 22.5 Smooth, even drilling. 

22.5 27.5 Hard, uneven drilling. .-

27.5 30.0 Hard, uneven drill in9. 

30.0 Total Depth :.J 

*No detailed lithologic log could be provided 
from 7.1 to 30.0' due to total containment. 

-
,,, "," 

-
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Engineering, Design &: Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615}966-97BB 

WELL No. 1074 

WELL INSTALLA TlON/COMPL£TlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGG£O PROOf'El) 
BY: C. A. Hodges BY: r4ichael L. Ebers 

ORIWNG COMPANY: Geotek Rick He~r~r~o~n~~----------~G~eo~r~g~e~A~k~ln~--
ORIlJ.£R: Larry Ledbetter HELPER: Freddy Di xon 

LOCKING srm. COII9? EQUIPMENT Ci~ 
[3 22.0 

INCH AUGER 3.1 

INCH AUGER 4. 0 

LF. 

LF. 
II r 8 INaf DIAMETER 

s.TE.U::PRa 'OTE"Cll'-£ CASING 
j .ll:! [ AB01,£ G'ROVNO 

MA TERIALS USED 

EST. USEO 
VOL. VOL. 

[3~ INCH ROTARY 22.9 

15.0 FFET OF 2. 0 IN. s.s. SCREEN 

ll.....2 FEET OF 2 0 IN. s.s. CASING 

3.8 5.5 SACKS OF SANO 

§JL 500 POUNOS OF BENTONITE' PELLETS 

3.0 4.0 SACKS OF CEMENT 

20.0 POUNOS OF POWDERED BENTONITE' . 

30.0 GALLONS OF WA TER (CEMENT1NG) 

REASON FOR OIFFERENCES BETWEEN EST1MA TE'O 
VOLUMES ANO USED VOLUMES 

Wash out zones, irregular boring 
diameter. 

E.I. CO'4R USED ail LDCKJNG srm. CO'4R o R.USH JlOIJNTElJ E.I. CO'4R 
D01H£R 

Sf/. r TRAP US£/) l'E3' 0 NO £iI 

MONITORING IIEl.L PUMP BASE SET A r 28. 7 FEET. 

CENTRAUZERS A r 5. 0 FEET. 
15.0 FEET. 

30.0 FEET. 

NOTE: 

ro 2 • FT. BELOW 
G'ROVND stJRF'ACE 

C()N(;R£'TE" PAD 

&4'" I ;J .l.L..4JNaf DI'4RTER 
CAStNt: .JL.(L FT. AB01,£ 
(;ROVND stJRF'ACE ro 
_4_* _U FT. BELOW G'ROVND 
stJRFACE 

/1.. 8. 0 INa{ DIAMETER 
BORE'Hot.£ 

f.:.LtNaf DIAJIE7ER srAlNl..ESS 
srm. CASING 2 20 n: ABO'-£ 

G'ROIJND StJRF'ACE ro 15. 0 FT. 

'~Naf DIAMETER 

.~~.~. :~ srAINi£SS srm. Q.Jll.Q. 
SLOTTED SCREEN 
~1'O~ 

ALL OEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS OTHERltTS£ NOTED: H«E =-0 OUT r]2~l NfA "'" lKAM£7ER 

1'0 ~ :....... STEEl SILT TRAPfpCAP 1'El1 : .:.::.:;7.... riL!L 1'0 N A 
BOTTOM OF 80REHDtE 

~ TYPE DWELL NOT TO 

PAGE.1i OF 21. 

Engineering, Design 8c Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

WELL No. 1074 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.!. MONITORING WELL PROGRAM 

LOGGED PROOFED 
BY: C. A. Hodges BY: t4ichael L. Ebers 

ORIWNG COMPANY: Geotek 
Rick Herron Geor~e Akl n 

ORIu.£R: Lar:I:ll Ledbetter HELPER: Fred y Di xon 

ECJUlPMENT m 6.0 INCH AUGER 

[3 22.0 INCH AUGER 4.0 

[3 8.0 INCH ROTARY 22.9 

MA TERIALS USED 

EST. USED 
VOL. VOL 

15 . 0 FEET OF 2 . 0 IN. S. S. SCREEN 

l1....2 FEET OF 2 0 IN. s.s. CASING 

3. 8 .J...:..§ SACKS OF SANO 

§..L 5 00 POUNOS OF BENTONITE P8.L£TS 

3.0 4. 0 SACKS OF CEMENT 

20.0 POUNOS OF POItDERE:O BENTONITE 

30.0 GALLONS OF WA lER (C£MEN"NG) 

REASON FOR OIFFERENCES B£TWEEN ES"MA lEO 
VOLUMES AND USED VOLUMES 

Wash out zones, irregular boring 

diameter. 

IIELL (x)1E1i' tJSED m L()Q(fN(; STEEL COlIER 

LF. 

LF. 

o R.IJSH MOlINTED IIELL (x)1E1i' 
001'H£R 

SILT TRAP tJSED l£S' 0 NO III 

MONITORING WElL PUMP BASE SET AT 

CEN7RAUZERS AT 5. 0 FEET. 

NOTE: 

15.0 FEET. 

30.0 FEET. 

ALL DEPTHS ARE M£ASlJRE:O 
FROM (JROIJNO SlJRFACE 
UNLESS OTH£RWlSE NOTED: 

TYPE DWELL 

28.7 FEET. 

LOCKINt: STEEL COVER 

..--- 8 INCH DIAM£7ER 
1"If--__ 1~OTE"C71~ CASING 

. 1 ~ v: ABOVE' (;ROlINO 
17:) 2. Q fT. 8ELOW 
GROlIND SURFACE 

CCNC'R£7E PAD 

~.........I""" ..1L.!JNCH DlIE1i'TER 
CASING JL..O.... fT. ABOVE' 
t:If.OlINO SURFACE 17:) 
_4_ •• _ IU fT. 8ELOW GROlIND 

SURFACE 

/1"'1---8. 0 INCH DIAM£7ER 

8ORDfOI.E 

2 • 0 INCH DlAAIE7ER STAlNl.ESS 

STEEL CASING 2 2 a fT. ABOVE' 

(;ROlIN/) SfJRFACE 17:) 15.0 fT. 

~-- 8£NTrJNl7E P£UET SE'Al. 

1L..5.L TO 13.65 FEET 

SAND PAC/( 
.... ----13 65 TO 30.0 FEET 

.. 2 • 0 INCH DlAAIE7ER 

J:::::::j~I---- STAINI..ESS STEFL ~ 
Sl.017ED SCREEN 
l2...Q...TO~ 

NOT TO 

PAGE' .1.! OF ..1.1.. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING ~LL AlA TERIALS 
CER llACA llON 

JELL No. 1074 ---
DATE: 8-09-89 

ITEM/MA TERIAL OA TE USED SA TCH NUM1J£B 

SAND 
8-09-89 1 
--

BENTONITE 
8-09-89 1 

STAINlESS STE£L SCREEN ( PREPACKAG£D • >£.5') a NO 8-09-89 1 

STAINlESS STEEL CASING ( PREPACKAG£D ~ ~) 8-09-89 1 

STAINlESS STEEL CENTRALIZERS ( PREPACKAG£D ~ ~) 8-09-89 1 

STAINLESS STE£L CAPS ( PREPACKAG£D • >£.5') aNG 8-09-89 1 

MONI TORING HELL PUMP (PREPACKAGED • 'tU) a NO 2-08-90 4 

GROUT 
.. " 8-10-89 1 

HELL co~s 8-09-89 1 
--~ --~ ............ _-_ ..... _---- --- ......... -

SlJRFACI:.- CASING 

COMMENTS: . 

OBSERIICR SIGNA T1JRE/IJA C. (j.Q,Dg :C.I\ ~ ../ 8-1 0-89 
C. Allison Hodges 

PA'GE 15 OF 24 - -" 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING Hf"LL MA TERIALS 
CER TlnCA TlON 

WELL 074 

OA TE: 8- 09- 89 

IT£M/MA T£RIAL DA lE USED SA TCH NUUBFR 

SAND 
8-09-89 1 
--

BENTONITE 
8-09-89 1 

STAINLESS STCEL SCREEN ( PREPACKAG£IJ • >6) ONO 8-09-89 1 

STAINLESS STEEL CASING ( PREPACKAG£!) ~ .&') 8-09-89 1 

STAINLESS SlE£L CENTRALIZERS (PREPACKAG£IJ ~ .&') 8-09-89 1 

STAINLESS SlE£L CAPS ( PREPACKAG£!) • >6) ONO 8-09-89 1 

UONITORING IEll PUUP ( PREPACKAG£!) • YeS) ONO 2-08-90 4 

GROUT 
.... 8-10-89 1 

IELL COVERS 8-09-89 1 

StJRFACI:.- CASING 

COMUENTS: 

OBSERVER SlGNAnlR£,/tJAC. ~ -' ~ ,.<8-10-89 
C. Allison Hodges 



~ ,.. 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-WELL COMPLETION 
CHECKLIST 

HeLL No 1074 '--

COMPLIANCE 
OA!E INI77ALS 

POST-WELL COMPL£770N TASKS 

1. 

2. 

J. 

4. 

AlUD SCRAPED FROM AUGERS, SAMPLERS, AND AU.. 
OTHER E(J(JIPAIENT. 

AU AlUD FROM RIG AND EOUIPAIENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE IttTH THE 
SPECIRCA nON- PROVIDED. 

ttflL. DEIlEZ.OPED IN ACCORDANCE IMTH THE' SPECIFICA nON­
PROVIDED AND DETAILS OF THE O£1IEl.OPAIENT ACmfTY 
RECORDED .. 

DRIlliNG SITE PROPERL Y CLEANED UP AFTER 
COMPLEnON OF If£lL INSTAl1.A nON. 

8-09-89 

8-09-89 

2-08-90 

8-09-89 

ct4~ 

Ctl:{.f 

nC.L 

CAlt 

- REUASE SPECIRC TECHNICAL DIRECllONS FOR REGULA TORY COMPLIANCE AlONITORING WEllS 
PHASE /, OAK RIDGE NA nONAL LASORA TORr. OAK RIDGE; w.a K-4147, APRIL 1987. 

OBSER~ SlGNATlIRE/VATEC ,DoOo 0,_ ~<) ",,8-09-89 
c. Allison Hodges 

.~~.o~~ 08-90 
D. Charles Lyt~e 

PAGE ~ OF 1!.. 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-ftf"LL COMPLETION 
CHECKLIST 

POST-WELL eOA/PUnON TASKS 

1. AlUD SCRAPBJ FROAI AUGERS" SAAlPLERS" AND All 
OTHER EWIPAIENT. 

2. ALL MUD FROAI RIG AND EWIPAIENT SCRAPINGS AND 
WroNGS DISPOSED OF IN ACCORDANCE HlTH THE 
SPEClFlCA 7lON- PROIADBJ. 

J. H£LL DEIIEl.OPED IN ACCOROANCE WTH THE SPEC/FICA 7lON­
PROIAO£D AND DETAILS OF THE OEIIEl.OPMENT AC7l'lfTY 
RECORO£D .. 

4. DRIlliNG SITE PROPERL Y ClEANBJ UP AFTER 
COAIPLE7lON OF I4El.L INSTALLA 7lON. 

I+E"LL No. 1074 

COMPLIANCE 
DA 7F INITIALS 

8-09-89 CIA-~ 

8-09-89 Cil.:Jf 

2-08-90 1)C.l.... 

8-09-89 CA-lt 

- RElEASE SPECIFIC TECHNICAL DIREC7lONS FOR REGf.JLA TORY COMPUANCE MONITORING H£LLS 
PHASE I, OAK RIO(;£' NA 7lONAL LABORA TORY, OAK RIDGE; w.a K-4147, APRIL 1987. 

2-08-90 

PA(;£' 2 OF 1i.... 
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ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

DEVELOPMENT DETAILS 

METHOD OF 

MONITORING WELl 
DEVELOPMENT FORM 

()£J,.£LOPMENT: Surgi ng and Pump; ng 

()EVE1.OPMENT 

~LL No . ...l..Q1! 

L OCA TlON:'dJMLl 

8£GAN ()ATr; 2-06-90 71ME: __________ _ 

OEVE1.OPMENT 
EN()ING ()ATE: 2-08-90 

OEVE1.OPMENT 
OBSERVED 8Y: D. Charles Lytle 

CWE' lIEU r,a.UMC.· 10. 8 GAJ.J..ONS 

TOTAl. GAl./..ONS PUMPED: 328 TOrM. IffU IIQ.LJM£.5' PUMPED: 30.4 

INIT1A1. pH: 8. 2 RNAI. pH: 7 • 3 

INIT1AL CONOUCTl~TY (uS): 047 RNAI. CON()UCTI~TY (US):......;;...93;;..,;S;......_ 
O£'SCRIP71ON OF INITIAl. TlJRBlOITY:_....;M;.:..i:..;l...:.;k""'y ____________ _ 

()£S~/PTION OF fiNAl. 1U~OITY:_~C~l~o~ud~y ________ __ 

RNAI. ~R!V 1U~TY: __ 7~0~N~TU~'~s~ ______________ _ 

lIEU M¥WO~ BY: R. C. Williams MMES 

ODOR 
OF WATER: None 
WATER 
OIsa-tARG£[l 
TO: 

OJ GROI.IND SlJRFACE 
C STORM SEllERS 
C /JRUMS 

INITIAl. PR£ -O£lIE1.CliPll£NT 

C TANK 7Rf.ICI( 
C STORAGE TANKS 
C OTHER 

WATER DEPTH: 2.8 feet from ground surface. 

DEVELOPMENT OBSERVA TlONS 

OBSERI£R SKiNA 1URE,/bA 7E 'b. C't-c'"»);g p J'1"" b 

D. Charles Lytle 

2-08-90 

, PAGE .lL OF .1i.. 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

D£'V£L OPJ.I£'N T DETAILS 

M£7HOD OF 

MONITORING WELL 
.DEVELOPMENT FORM 

D£1IE1.OPMEN7: Surgi ng and Pump; ng 

lJElIE1.OPMENT 

~LL No. 1074 

LOCAllON:WAG 7 

~B~~~~~~Q.~~~~~· __ ~2_-~06~-~9~0 ____________________ nM.C: __________________ __ 

DEVELOPMENT 
ENDING DAT£:: 2-08-90 

DEVELOPMENT 
OBSERVED BY: D. Charles Lytle 

(WE lIEU IItXUM£' 10 . 8 GAJ.i..ONS 

TOTAl. GAU.ONS PUMPED: 328 roTM. lIEU IQ'.UAIES PUMPED: 30.4 

INITIAl. pH: 8. 2 RNAL pH: 7 • 3 

IN/71AJ. CONDUCnWTY (uS), 047 RNAJ. CONQucmllTY (us)---"-93;;..,;S""---__ 
DESCRIP710N OF INll1AJ. TlJRBIDlTY:_.....:M...:..;i~l..:.:.ky"--______________________ _ 

D£'SCRIP71ON OF FTNAL nlRBlDlTY:_----=C;..;..l.:..;ou:;.;:d;ol.Y _______________________ _ 

FTNAl.~~ nI~TY: _ _.....:7~0_N~T~U~'.:..;s _________________________ _ 

lIEU .APP1fOVED B'r. R. C. Will i ams MMES 

(){)()R 
OF WAD- None 
WATER 
DlsafARGED 
TO: 

CI GROtJNO StlRFACE 
o STORM SEWERS 
o DRUMS 

INl71AL PRE -DElIE1.OPII£'NT 

o TANK 7Rf.ICI( 
o STORAGE: TANKS 
o 01H£'R 

WATER DEPTH: 2.8 feet from ground surface. 

DEVELOPMENT OBSERVA TlONS 

OBS£R~ Sl(;NAnlR£,/tJATE 'b'C'X;f:y},gp J f i: 

D. Charl es Lytl e 

2-08-90 

, PAGE: 1L OF .1!L 



ERe/ EDGE WEl.1. NO • 1074 ., EnVironmental LOCATION: WAG 7 
and EnerlY 

lM7£- 2-06-90 I ~ Services Co. 

MONITOBING WELL DEVELOPMENT PROGRESS 

ONE W£U. IfOL£lM'E- 10.8 GALLONS 

GAl.l.ONS DESCRlF'T/atI JEASlJIIfJ) 
pH 

CONDf)C- TrJT:M. /lIEU 
DATE: TIME OF ~1Y 

~:r 
GAl.J..ONS IoaIAlES COMMENTS PtI/tIPO) 7URIlIJI1Y (N'I'If'S) PtIMP£D PUMPED 

2-06-90 1400 50 Mil ky -- 8.2 047 50 4.6 

2-06-90 1530 88 Milky -- 8.1 969 138 12.7 

2-06-90 1700 30 Mil ky -- 7.5 966 168 15.5 

2-08-90 0930 92 Mil ky -- 7.6 930 260 24.1 

2-08-90 1130 30 Cloudy -- 7.4 924 290 26.9 

2-08-90 1330 38 Cloudy 70 7.3 935 328 30.4 

• 

RESULTS AT END Cloudy 70 7.3 935 328 30.4 
OF DEVELOPMENT 

COMMENTS Water was coming out pretty dirty, had to pump and surge again and 
-

use a filteration system, water cleaned up somewhat but remains cloudy_ With 
30.4 well volumes had to pass and move off hole. 

OBS£R'IIER SQ4.4Tl1R(I2:MTF l:::>C:h::a. ~ ~ ':) S. . .;A-\I ~ 2-0R_Qn 
u.- .lJti'll'" PC: Iv't~lQ 

PAGE' 18 OF 24 - -' 

ERe/ EDGE WElL NO • 1074 .. , EnVironmental L0CA110N: WAG 7 
and EnerlY 

DATe: 2-06-90 
~ Services CO. 

MONITORING WELL .DEVELOPMENT PROGRESS 

ONe WElL VOLlIl/E'- 10.8 GALLONS 

I~;~~-GALLONS IJCSCIfIFITION TOTAL IfELi. 
DAT£' TIME OF GALLONS IG:IAI£S COMMENTS PUJIPE1) l'lIRI1IDITY PtJMP£1) PtIMP£D 

2-06-90 1400 50 -;il ky -- 8.2 047 50 4.6 

2-06-90 1530 88 Milky -- 8.1 969 138 12.7 

2-06-90 1700 30 Mil ky -- 7.5 966 168 15.5 

2-08-90 0930 92 Mil ky -- 7.6 930 260 24.1 

2-08-90 1130 30 Cloudy -- 7.4 924 i 290 26.9 

2-08-90 I 1330 38 Cloudy 70 7.3 935 328 30.4 

RESlILTS Ar END Cloudy 70 7.3 935 328 30.4 
OF DaHOPMENT 

COMMENTS Water was coming out pretty dirty, had to pump and surge again and 
-

use a f;lteration system, water cleaned up somewhat but remains cloudy. With 
30.4 well volumes had to pass and move off hole. 

08S£'IitfR ~llIRf;4lo41!" p.~ ~"o S. . .;,t-~ ? .OR .Qn 
.hrlY" 1'1<:: I \J~1" 



~ 
ERe/ EDGE 
Environmental 
and Energy 
Services Co. 

HELL No. 1074 

~ ~ I J 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THlS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
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 v.;.:yn::F:") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"p, :SL..i.JG TEST Fun DETi:::F::I'1 I NT ND H'I"DRi="UL I C COi\IDUCT I !,) 1"1"",/ 
OF UNCONFINED AQUIFERS ~ITH COMPLETELY OR PARTIALLY 
FrEI\IE~"rt::;~~':~ or I r~[3 L~.JEL .. L_:::3 It) 

~.tJ!:: L~L~ r-< Ci" ~ :l ~) 7·4 DATE OF TEST: 2/28/90 

PROJECT NO.: E221-002 C;L I Ei\i"r = 1"·'M;:::"C 
H )11.-'...,1 

(~T ,-~::" i ,,<'l'-l- I '-'>,\" :"{:''-:; --; 
'.~ •. ,_ '.-' '-' r', "'-'. • ¥"+ "H_ I 

EDGE, INC. FIELD I IGATOR: BRUCE MCMASTER 

I t··.H::~UT D(4 T PI ~'iF:E: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
bEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 22.40 FEET 

e 

THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
L)EF'ii-i '''[1 STA'r:r. c t!..i?~ l"E::Fi: L.t::;:'-..)EI_ E:Et_Ol·I . .J RE:::f:::-.. F:~J I j ..... l1·· = 
ESTIMATED POROSITY OF GRAVEL PACK = ~-:-l :-) 

'1 .. : ...... ~ 

1.00 FEET 

FALLING-HEAD INDEX = -, 
l. (;: 1:: IF F--I~~L .. L_Ii\fC~, f)ll IF F:lt::;It~.H::i) 

1\ i Ll 1"1 E7; !::: F~ 01= I) E~ F:: l~ i-1--1- I ivj 1:-: [) {~ 'r r~:i FJ 0 I f\; -r s ::: ·-:r.-'""\ .";,,,::, 

~'l (j 1/,'; i-:"::"i:3 [: ~J jVi F: i.J ''1'' 1::: I) P' F: C! f~"! I j\; 'T E~ F~: r: E;=' T f::J F" F\ 1.... {] 'r C; F' L. 0 E:; (1·-4) 

SUCCESSIVE COMPUTED 
f .. ) {:j L_ U t:: E; F-- [} F~ , ... , () 

(F"E.E:T') 

-:!" I' "7~' 1::1 '._' " .. ,. r .... 1 J 

:3 .. 47:::32 

,~)~) 11 'T I t"'1 [7.: 

... '!O. 

I"' 

1:'~ 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

H£LL No.J n 7 6. 

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 
"HEf3FON~:3E OF A F HHTE D I Ai"!ETEF>: ("<JELL. TO P,f'l I!'·,iSTPd·,JTr:2iNE:OtJS 

(2) METHOD OF BOUWER AND HICE, 1976 !ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
it i;';1 ~SL..tji:;! TE.~;T I::-C}J::;~ r)ETE:F~:i~1 I I\} I 1\1[0 1-i\{Dr::~i::~lJL_ I t: C;Ji\ID1JC:T I { . ./ I'T\{ 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PAHTIALLY 

DATE OF TEST: 2/28/90 

PROJECT NO.: E221-002 

CTT~ ! nrATIn,~I. IWA~ 7 
'_.1 •• , !._ ,-, _n , . '-' .~. 'r"'~ J 

ZDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INNER CASING DIAMETER = 
INNER SCREEN OR OPEN-HOLE 
DIAMETER OF DRILLED HOLE = 

2 a ()(} I f\JCl-1ES 
DIAMETER = 2.00 

8. 00 I NCI--1ES 
INCHES 

LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
bEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 22.40 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
})EF'T}-'i T(} STA'rIC t!.l{iTt:'F~ L..E!v~Ei_ :t3 Ei._() l.'·.J REI::- .. F:C!I i"\I-r' = :L" ()() FEE-r 
ESTIMATED POROSITY OF GRAVEL PACK = .~u 

FALLING-HEAD INDEX = ·r 
i, 

NUMEER OF DEPTH-TIME DATA POINTS = 

-

~-l() !l~:(:'i~=; [:C}i"{F;iJ'TE~:r) F::'F~(Ji"/1 I i\~'rE:F~f:E;::;T C)F' F:'L..(]'r C:F' L..Ge; (]'1) \)~::)., "i 7 t'>,;1::' 
I.!, i u .... 

SUCCESSIVE COMPUTED 

PAC£ ...l2. OF ..1!. 



WELL No. 1074 

ERe / EDGE 
., Environmental 

and Energy 
~ Services Co. e 
HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T I ['1E 
l t:~t::'r'" " ·~..Jt __ ... ,/ 

10.00 
2() ft {)() 

3t)1l ()() 

40 .. 00 
5(jlt C}{) 

lj{) .. (~(: 

75 f¥ ~)z) 

c;' ().I t) ;:) 

t i) ~.:.::.; " (J C: 
1 ::2(j" t)r) 

j. 5~) If ()(J 

18(" It i)() 

:2,q()" ()() 
::()() .. ()~) 
:3 (:,() It C!(:: 

Ll2C~., (,(i 

ll·~3C) II ()() 

5,{l~) .. (j(j 
t. c)() .. ()C: 

i7 :?() .. (),:::-
8;(.~() .. (jet 

9l:.(i ~ (ii) 

1 C~E;() u (}!:) 

1200 .. 00 
132() IS ()!) 

1440.00 
15t.~() II ()I:) 

1 {:Jf:3C! II ()(J 

18(){) 0 ()t) 

1 :~:2(i .. (;() 

2(}l~.() II ()() 

:2 :1. •. /::.() ;1 (:() 

DEPTH TO WATER 
(FEET) 

il.580 
·4~, S6C} 
1.1·.540 
·4n 53(} 
·4. 52() 
·4,. 51(: 
..:'1- II 5t)() 

4" ii·SO 
.~'j. It ::~i, 7 (} 
4.t J.l(:,() 

4 .. 440 
4.420 
'~. M :3 .:? (:1 

i.} It 3.~:.(j 

£.lll 3:3() 
.f1·.31() 
L!. It :29() 
.. 1-.270 
l:t·u 2l':lC} 
4·.2:3() 
l+.21.0 
LJ. .. 1 '::10 
If. 180 
·401C:,c) 
4.140 
4.130 
4.120 
4.110 
4.100 
Ll" ()I'?t) 

4.090 
"~'. (l8C) 

HEt,D 
(FEET) 

"':'!' ~~;) .. "'1 
"_I", • ....)\.,' .. _' 

3.5c·j{) 
3.540 
3. ~5:3(; 
3 .. ~j2Cj 
3.51.0 
::::~. 500 
::; ~ 14·8{) 

3.470 
3. ll·.~C) 
3.440 
3 II 4:~::) 

:::;:,. ::'7'() 
3. :S.:':J() 
:3 .. :33() 
3.31(i 
3 .. 2"'7'() 
3M 27'(; 
3 .. 26(:1 
:3 .. 231.) 
3u21() 
3.190 
3 It 18() 
3 .. 1 ("=,() 

3. 1·~q·() 
3. 13() 
3 .. 1. 20 
:3.110 
3 .. 1 ()() 
3. ~)9() 

::) .. ()9() 

:3. ()8() 

*********************************~**~************************ 
OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE~ 

PERMEABILITY = 5.22E-08 FT/SEC = 1.59E-06 eM/SEC 

TRANSMISSIVITY = 7.83E-07 FT**2/SEC 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1074 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

1.0.00 
20.00 

75.UO 

:t 8(1 u i)C! 

4BO.OO 

1200.00 
1 :32() .. ()t) 

1 ,i· 40 .00 

18~)C). ()(; 

4.580 

-4 ... 53Ci 
·4. 52() 

4. Li·80 

4 .. 4·4C} 
L~. 4:2(: 

L} 0 :29C~ 

4.270 
l:f· ,. 26,~) 
4·. 23t) 

~::'i'1I 19() 
·,of. 180 
4.160 
4 .. 1·40 
.1.}. n 1 :::(:r 

,Ci-" 1. 1 () 
4· 10 t ~)Ci 

4·.080 

OF BOUWER AND RICE 

HEAD 
(FEET) 

~ -=:c,..-.. 
"_I. _'\.,1 ..... '· 

3 .. 56£) 

3. 53() 

3. ~5lt) 
:~. 500 

3.470 

.. ~ *'7!"Ll'" 
,_111 '._' ' .. ,J ,_, 

~.::.. 31 (i 

3.2S'() 
3 u 27(; 
3 .. 26(; 
3 .. 23() 
3.210 

3.160 
3. 1i~.() 
3.130 

:~!.. :I. 1 (I 
3.100 
3 .. (:9() 

:3 " ~)8() 

COMPUTED RESULTS USING DIAMETER OF DRILLED 

PERMEABILITY = 5.22E-08 FT!SEC = 1.59E-06 OM/SEC 

TRANSMISSIVITY - 7.83E-07 FT**2/SEC 
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IEL/. No. 1 a 74 

HYDRAUliC CONDUCnvtrY CALCULA nONS 

TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD 
FOR 

SAMPLE 
NUMBER 

~Englneerlng. ~e9lgn &: Geo9clenc~. Group, Inc. 
725 PelUaslppl Parknl 

MARTIN MARIETTA ENERGY SYSTEMS 
P.O. Bos 2S010 KnosvWe. '1'A 3'1933-1010 

WELL Na 
IDI4-

LOCATION: 
,,}oJ t\. c:.. -

SAMPLE INTERVAL: 
, \.0 - \ .~\ 

RELINQUISHED Br: 
(SIGNA TURE) 

DA TE: llM£- . WITH: 

OAK RIDGE NA llONAL LABORA TORY 

RECEIVED Br: 
(SIGNA TURE) 

DATE: 

DATE: ,llM£-

llM£-

1000 

WITH: 

TYPE OF SAMPL£: ,,0 SPUT SPOON CORES-SOIL 0 AUGER CUmNGS-SOIL 0 AUgfR ClJmNGS-ROCK 

q AIR ROTARY CUmNGS-ROCK 0 DRILL WA TER (NO AIR IN SAMPLE) rJYtfiHER SyA J S~ 
SO \ \ / fl,..e.. c.l.:­

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED_ 

REMARKS: -----------------------------------------------------------------------

-

I~ 
o 
--t, 

I~ 

CHAIN OF CUSTODY RECORD 
FOR 

SAMPLE 
NUMBER 

~Englneerlng. ~e9lgn &: Geo9clenc~. Group, Inc. 
725 PelUaslppl Parknl 

MARTIN MARIETTA ENERGY SYSTEMS 
P.O. Bos 2S010 KnosvWe. '1'A 3'1933-1010 

WELL Na 
IDI4-

LOCATION: 
,,}oJ t\. c:.. -

SAMPLE INTERVAL: 
, \.0 - \ .~\ 

RELINQUISHED Br: 
(SIGNA TURE) 

DA TE: llM£- . WITH: 

OAK RIDGE NA llONAL LABORA TORY 

RECEIVED Br: 
(SIGNA TURE) 

DATE: 

DATE: ,llM£-

llM£-

1000 

WITH: 

TYPE OF SAMPL£: ,,0 SPUT SPOON CORES-SOIL 0 AUGER CUmNGS-SOIL 0 AUgfR ClJmNGS-ROCK 

q AIR ROTARY CUmNGS-ROCK 0 DRILL WA TER (NO AIR IN SAMPLE) rJYtfiHER SyA J S~ 
SO \ \ / fl,..e.. c.l.:­

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED_ 

REMARKS: -----------------------------------------------------------------------

-



-0 
PJ 

;.,.. 

HELL NO. 
(074-

RELINQUISHED BY: 
(SIGNA TURE) 

CHAIN OF CUSTODY RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA 110NAL LABORATORY 

SAMPLE 
NUMBER 

ro,4 'Sol.. 

~. s;- ..... 3. e:> t:::IJ cx:::>S--

DA TE: I 11ME: I • WITH: RECEIVED BY: 
(SIGNA TURE) 

DA T£: I. 11M£: 

'},t 

WITH: 

£!)C/f' 

TYPE OF SAMPLE: a SPLIT SPOON CORES-SOIL 0 AUGER CUroNGS-SOIL 0 AUGER CUroNGS-ROCK 

~ AIR ROTARY CUroNGS-ROCK 0 DRILL WATER (NO AIR IN SAMPLE) "OTHER~\\.\- s~ 
ALL SAMPLES ARE IMMEDIATELY PLACED IN /-CHEM SPECIALTY CLEANED CONTAINERS AND !i/iALED.,.. So'\ c.v.;"J......, 
REMARKS: ----------------------------------------------------------------------

to • ro 

I~ 
o 
~ 

I~~'------------------------------------------------------~--------------------------------~--------~ -

I~ 

HELL Na 
. t074-

RElINOUISHED BY: 
(SIGNA TURE) 

DA TE: TIME: • WITH: 

CHAIN OF CUSTODY RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAL LABORATORY 

SAMPLE' 
NUMBER 

ro,4 

RECEIVED BY: 
(SIGNA TURE) 

DA TE: . TIME: WITH: 

TYPE OF SAMPLE: a SPLIT SPOON CORES-SOIL 0 AUGER CUmNGS-SOIL 0 AUGER Cl.lmNGS-ROCK 

'? AIR ROTARY Cl.lmNGS-ROCK 0 DRILL WA TER (NO AIR IN SAMPLE) fOTHER ~\~.\- S~ 
ALL SAMPLE'S ARE IMMEDIATELY PLACED IN I-CHEAl SPECIALTY CLEANED CONTAINERS AND !i/iALED.... So'\ (v.;,'-\"-., 
REMARKS: 

--------------------------------------------------------~------------

I~~--------------------------------------------------------------------~------~ -



N 
+::> . 

CHAIN OF CUSTOD Y RECORD SAMPLE 
NUMBER ~Englneerln£ Design &: Geo8clenc~. Group. Inc. 

FOR 
MAR77N MARIETTA ENERGY SYSTEMS 

72& PeW •• lppl Parlrn, 
OAK RIDGE NA TlONAL LABORA TORY (D74-WOI • P.O. Box 23010 KnoxvtUe. Tn 37133-1010 

WELL NO. LOCATION: nP£: 

\0 "74- UJA.. Ca - ~'7 _Wc(~~~ 

~AM!L~~Q.9 IS'-- \\r~);, .1-1 V 
SAMPLE INTERVAL: DATE: TIME: 

(')8 0'1.~ 10lCR tl 

RELINQUISHED BY: DATE: TIME: . WITH: RECEIVED BY: DATE: ,TIM£: WITH: 
(SIGNA lYRE) (SIGNA lYRE) 

: 

~V) 12 /-A/ 
. , 

" ( 

Ib-IS'~\'1 g':~'7 c-~:F fi"/'i 1?1 ~~.3 7 c., ()..~, 1'1\\" ("-I...::,.,."(?r·Y .... --
0 

-

nPE OF SAMPLE: o SPLIT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK • DRIll WA TER (NO AIR IN SAMPLE) DOTHER 

All SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
. 

• 

. 
." ! 

N 
+::> . 

CHAIN OF CUSTOD Y RECORD SAMPLE 
NUMBER ~Englneerln£ Design &: Geo8clenc~. Group. Inc. 

FOR 
MAR77N MARIETTA ENERGY SYSTEMS 

72& PeW •• lppl Parlrn, 
OAK RIDGE NA TlONAL LABORA TORY (D74-WOI • P.O. Box 23010 KnoxvtUe. Tn 37133-1010 

WELL NO. LOCATION: nP£: 

\0 "74- UJA.. Ca - ~'7 _Wc(~~~ 

~AM!L~~Q.9 IS'-- \\r~);, .1-1 V 
SAMPLE INTERVAL: DATE: TIME: 

(')8 0'1.~ 10lCR tl 

RELINQUISHED BY: DATE: TIME: . WITH: RECEIVED BY: DATE: ,TIM£: WITH: 
(SIGNA lYRE) (SIGNA lYRE) 

: 

~V) 12 /-A/ 
. , 

" ( 

Ib-IS'~\'1 g':~'7 c-~:F fi"/'i 1?1 ~~.3 7 c., ()..~, 1'1\\" ("-I...::,.,."(?r·Y .... --
0 

-

nPE OF SAMPLE: o SPLIT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK • DRIll WA TER (NO AIR IN SAMPLE) DOTHER 

All SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
. 

• 

. 
." ! 
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ERe / EDGE 
Environmental 
and EnerI,Y 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORING HEZ.L PROCRAJI 
Hf1..l. OA TA NARRA lTV£' 

HEl.i. No. 1 07 5 

Monitoring well number 1075 is located in WAG 7. 
It is along the west side of WAG 7 approximately 
800' west of chemical waste pit road. The 
location is shown on ORNL drawing number C3E20004 

A075. Survey coordinates for this well are 
N 18135.019, E 25697.460 (X-10 grid) or latitude 

35° 54' 34.44" and longitude 84° 19' 28.52". 
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. 1I 

1.2 Drilling Information 

Well number 1075 was drilled by Geotek Engineering 

Company. A Mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

and Larry Ledbetter with the assistance of Steve 

PAC£'_l_.OF -1L 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORING HEl..L PR()(;RAM 
Hf1.J.. OA TA NARRA lTV£: 

IfEZ1 No. 1075 

Monitoring well number 1075 is located in WAG 7. 
It is along the west side of WAG 7 approximately 
800' west of chemical waste pit road. The 
location is shown on ORNL drawing number C3E20004 
A075. Survey coordinates for this well are 
N 18135.019, E 25697.460 (X-10 grid) or latitude 

35° 54' 34.44" and longitude 84° 19 ' 28.52". 

Coordinate data were provided by Martin Marietta 

Energy Systems. The method used for conversion 

from X-IO 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, 198~, 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 1075 was drilled by Geotek Engineering 

Company. A Mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

and Larry Ledbetter with the assistance of Steve 
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ERe / EDGE 
Environmental 
and Enerc 
Services Co. 

MONITrJRING HEl.L PROCRAJI 
HEll. OA TA NARRA 71'£ 

HELL No....l.Q.Z.5 

Kirk, James Shelton and Freddy Dixon. Drilling 
commenced on 6/14/89 and was finished on 8/8/89. 
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:· 

6/4/89: The auger rig and tools were deconed, 
mobilized to s::..':.e and set up. A 22.0" 
boring was augered to 4.0' and a 15 1/4" 
diverter casing installed. 

6/21/89: The air rotary rig and tools were 
deconed. 

6/22/89: The air rotary rig was mobilized to the 
site and set up. Refusal was 
encountered at 4.4 I • A 10.0" surface 
casing was installed to a depth of 4.4 1

• 

A bentonite seal was installed and the 
borehole/annulus covered with plastic. 

7/28/89: The air rotary was deconed, mobilized to 
the site and set up along with the 

containment box. The previously set 
surface casing was removed because it 
was not set deep enough. A minimum 
standard to 10.0' for the surface casing 
was established. A 14.0" borehole was 
advanced to 10.0' with a tricone bit 
while drilling, holes began to develop 
in the diverter casing pad and cuttings 

* This information was typed directly from field notes 
and wa~ edited only when necessary for clarification. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING IfEl.L PROGRAM 
ltEl1. OA TA NARHA l1VE' 

HELL No. 1075 

Kirk, James Shelton and Freddy Dixon. Drilling 
commenced on 6/14/89 and was finished on 8/8/89. 
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:* 

6/4/89: The auger rig and tools were deconed, 

mobilized to s:.':'e and set up. A 22.0" 
boring was augered to 4.0' and a 15 1/4" 
diverter casing installed. 

6/21/89: The air rotary rig and tools were 
deconed. 

6/22/89: The air rotary rig was mobilized to the 
site and set up. Refusal was 
encountered at 4.4 I • A 10.0" surface 

casing was installed to a depth of 4.4'. 
A bentonite seal was installed and the 
borehole/annulus covered with plastic. 

7/28/89: The air rotary was deconed, mobilized to 
the site and set up along with the 

containment box. The previously set 
surface casing was removed because it 
was not set deep enough. A minimum 
standard to 10.0' for the surface casing 
was established. A 14.0" borehole was 
advanced to 10.0' with a tricone bit 
while drilling, holes began to develop 
in the diverter casing pad and cuttings 

* This information was typed directly from field notes 
and wa~ edited only when necessary for clarification. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING ftEl1. PR()(;RAM 
WE1J.. OA TA NANNA TI'IF 

HE1.J.. No. 1 075 

began to come out through the openings. 
The boring w?s cleaned and the rods 

removed. The surface casing will be set 

on Monday. 
7/31/89: Chris Wallen on site to supervise 

installation of surface casing. The 
casing was cut, deconed, and installed 

to a depth of 10.0'. A bentonite seal 
was added and the annulus was grouted. 

8/2/89: The water pump on the rig was replaced 

and the rig was then deconed, mobilized 
to the site and set up. The containment 

box was connected and an eight-inch 
tricone bit was used to drill. While 

drilling, the "blooey line" blew off at 
the diverter head/containment hose 

connection. The containment hose came 
apart from the coupling. A new hose was 
attached and drilling commenced. Water, 

and air samples were taken at 48.0'. 

During drilling (at 49.0') the air 

circulation through the rods and down 
the borehole became blocked. The rods 

were removed and the bottom of the bit 
was found to be plugged with cuttings. 

The cuttings were removed and drilling 

began again. At 1205 the Ublooey" line 

blew off again, but came,off at the 

containment box connection. It also 
came apa::-~ from the coupling. James 

PAGE_3_ OF 1.L 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORINt: IIEl.L PRCXJRAM 
ItEl..L OA TA NANNA 17'1£' 

HE1.L No. 1075 

began to come out through the openings. 
The boring w?s cleaned and the rods 

removed. The surface casing will be set 

on Monday. 
7/31/89: Chris Wallen on site to supervise 

installation of surface casing. The 

casing was cut, deconed, and installed 

to a depth of 10.0'. A bentonite seal 
was added and the annulus was grouted. 

8/2/89: The water pump on the rig was replaced 

and the rig was then deconed, mobilized 

to the site and set up. The containment 
box was connected and an eight-inch 

tricone bit was used to drill. While 

drilling, the "blooey line" blew off at 
the diverter head/containment hose 

connection. The containment hose came 
apart from the coupling. A new hose was 
attached and drilling commenced. Water. 

and air samples were taken at 48.0'. 

During drilling (at 49.0') the air 

circulation through the rods and down 
the borehole became blocked. The rods 

were removed and the bottom of the bit 
was found to be plugged with cuttings. 

The cuttings were removed and drilling 
began again. At 1205 the "blooey" line 

blew off again, but came off at the 

containment box connection. It also 
came apa:~: from the coupling. James 
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Shelton was injured when the cuttings 

sprayed out of the "blooey" line, blew 

off his safety glasses and went into his 

eyes. He was taken to medical, treated 

and sent home. Rudy Williams was called 

and instructed everyone to leave things 

the way there were. Safety was called 

and an investigation was conducted. All 

drilling activities were cancelled for 

the day. A safety meeting was held at 

which time it was decided that each 

"blooey" line should have "c" clamps and 

additional safety lines attached. An 

accident report was filed by Duane Bias 

and sent to the DOE. 

8/4/89: The "blooey" lines were replaced and the 

"c" clamps and safety lines were 

attached and approved by R.C. Williams. 

The rig was set up and the boring was 

completed to a total depth of 73.0'. 

8/7/89: The water level was measured and found 

to be 8.4' below land surface. The 

boring was cleaned and the rods removed. 

While removing the rods a hydraulic hose 

developed a leak. The borehole was 

covered and the rig was moved to the 

steam cleaning area for repairs. The 

rig was then deconed and taken back to 

the site to set the 4.0" stainless steel 

screen and casing. The stainless steel 
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was installed to a depth of 72.8'. Sand 
was then tremied to 52.0' and bentonite 
poured to a level of 49.6'. 

8/8/89: James Lamb documented the grouting of 
the annulus. 

9/5/89: The well was tested with the "Go-NoGo" 
gauge and passed by R.C. Williams. 

This well W2 :ogged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologists 
Christopher Wallen and C. Allison Hodges. All 

well construction materials and supplies were from 
Martin Marietta Energy Systems approved batches. 
The batch origin of individual items is shown on 
the included Monitoring Well Materials 
Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

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

materials is included with this data package. 
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the annulus. 
The well was tested with the "Go-NoGo" 
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This well We :ogged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologists 
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The batch origin of individual items is shown on 
the included Monitoring Well Materials 
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Technical Information 

2.1 . Decontamination Procedures 

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

HElL No. 1075 

WAG 7 is located in Melton Valley which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 

siltstone, and limestone of the 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. These rocks 

have undergone extensive deformation and contain 

many folds and faults resulting in varying strike 

and dips. The average strike and dip appears to 

be consistent with the regional strike of 56° 

northeast and dips of about 30° to the southeast. 

2.3 Sample Collection 

One water sample was collected during drilling, 

placed in an I-CHEM specialty cleaned glass 

container, sealed and submitted to Sample 

Receiving, Analytical Chemistry Division, Bldg. 

45005, ORNL. This drill water sample, 1075W01, 

was collected from the water pump on the drill rig 

on 8/2/89. Analytical results for this sample can 

be obtained from the Remedial Action Program data 

base at ORNL. 
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2.4 Installation and Development 

2.4.1 Installation 

MONITOR/Nt; IIEl.J.. PRO&RAM 
IfEU DA TA NARRA TIllE' 

HEll. No. 1 075 

This was a type B well. A twenty two-inch 
diameter boring was augered from ground surface to 
4.0. A fifteen-inch diverter casing was installed 
from 0.0 feet to 4.0 feet below ground surface and 
grouted in place. A fourteen-inch diameter boring 
was augered from 4.0 feet to 4.3 feet or auger 
refusal depth. The boring was then extended past 

the refusal depth with a fourteen-inch air rotary 
tricone roller bit from 4.3 feet to 10.0 feet. A 
ten-inch diameter string of decontaminated steel 
surface casing was installed from 0.0 feet to 10.0 
feet, sealed with a 1.9 foot bentonite pellet 
layer from 8.0 feet to 10.0 feet, and tremie 
grouted in place. The surface casing minimizes 
potential cross contamination between the regolith 

and bedrock water bearing zones. After the 
surface casing was installed, the air rotary 
method was used again to drill an eight-inch 
diameter boring to a total depth of 73.0 feet. A 
four-inch diameter stainless steel screen with 
welded bottom cap was installed from 57.8 feet to 

72.8 feet. A four-inch diameter stainless steel 
casing was installed from the top of the screen at 

57.8 feet and extended 1.99 feet a~ove ground 
surface. A sandpack was then tremied into the 
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I+El.L No...l.Q25. 

annular space from 72.8 to 52.0 feet, with a 2.4 
foot bentonite pellet seal poured into the annular 
space above the sandpack from 49.6 to 52.0 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 1075 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 233 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 

final turbidity value measured 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 
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on 2/12/90 at a depth of 70.1 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. 

2.5 Hydraulic Conductivity Testing 

Well number 1075 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 6.46 x 10-7 cm/second (shown 

as permeability on the hydraulic conductivity 

calculations) 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~-DR/I.I./NG CH~t;.K/'lST FOR 
MONITORING HELLS 

COMPLIANCE 
PRE -DRILLING TASKS DATE INITIALS 

1. EXCA VA liON PERMIT OBTAINED. 6-22-89 (' M t.J 

2- ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 6-21-89 CI"'I ttJ 

30. SCREEN AND CASINGS HA If:" BEEN WASHED, SlFAMED, N/A 
RINSED WITH DE -IONIZED OR OISlIL1.£l) WA TER. RINSED 
I+fTH ISOPROP'tZ. ALCOHOt. IM?APPED _TH PROlFClIlf:" 
COVEHING AND STORED OFF THE GROUND. 

.:lb. PRE-PACKA(;£l) SCREENS. CASINGS AND CENTRAUZERS 
8-07-89 (l",,0 

W£R£ USED. 

4. WORK AREA FOR SAMPLE EXAMINA liON COVERED WITH 6-22-89 L{!dJ 
CLEAN POI. rETH'tlEN£. 

5. CLEAN KNIVES, Q.OIf:"s. SAMPLE JARS AND LAB£l..S 6-22-89 LrvtiL 
ON-HAND. , 

6. POI. rETH'tZ.£N£ COVER IN PLACE OIf:"R HOI.£. 6-22-89 CI'1 tJ 

ADDI7IONAL NOTE'S/OBSERVA liONS: 

OBSERVER SlGNA11JRE/bAlF ~ 4. tb~ 6-22-89 
Christopher M. Wallen 
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DECONTAMINA nON CHECKLIST . ' 

DRILLING EOUIPMENT 

ISOPROPYL D£lONIZE:O 

EQUIPMENT SCRAPE: STEAM S'T'£AM ALCOHOL WATER 
C/.£A}/ RINSE: RINSE RINSE: 

RIG X X x N/J4 N/J4 

AUGERS x X x x X 

BITS X X X X X 
, ~ 

ROOS X . X X X x 

I 
SAMPlERS X X X X X 

PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X x 

I~ 
OBSE:RVE:R SIGNATURE:/OA7F ~ ~ .#'~ 6-22-89 

Christopher M. Wallen 
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. 12.f:t;.QN [~M/N~ ll@ ~1:ic:.Q.KI.Is..T 
I2.RILLING EOUIPMENT 

ISOPROPYL DElONIZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N/.-1 N/.-1 

AlJ()£'RS X X X X X 

BITS X X X X X 
.. 
. 1 

RODS X . X X X X 

SAMPLERS X X X X X 

PIPES X X X X X 
~'. 

WORK TOOLS X X X X X 

AUG£'R PINS X X X X X 

08S£'RVE'R SIGNATUR£/DA7f: ~ ~ .tI~ 6-22-89 
Christopher M. Wallen 
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ORNL MONITORING KLL LOG PAGE' -L OC"-L 

LOCA110N: WAG 7 DATE.: START: 6-14-89 
Rick Herron/Larry Ledbetter FINISH: 8-08-89 

DRILLER: 
Lxa£l) BY: E~r!tHgB8rH~~g~§ 11 en/ Steve kirk/Rlck Rerron/ 

HELPER: Fr~dd~ DixsQnLJame~ SheltQn 
Mobile B-SO/Ingersol Rand T-4 

H£'Al. TH PH>'SIClST: W. Sh i mpaugh/ 
ORILL: C. E. Stooksbury 

T'tP£ DRIWNG: AugerLAir Rotar~ LUBRICANT TYP£,: GreeD Stuff 
No. SAAiPLES TAKEN: N/A TYP£,: NlA 

CON TAINAIENT T'tPE: Plastic, Pan, Containment Box 

THICKNESS OC" SOIL (REFlISAI. o£pTH): 4.S IJRIWNG FLI/IO SAMPLES: 

O£'PTH ORILLED IN ROCK: 68.5 TYPE: Water DATe: 8-02-89 

TOTAL DEPTH OF .EU: 73.0 

~'; SAiIPI.£ PERCENr 
(NI/MB£R.1 RECO'iERY SOII./I!I£DROQ( lJ£SCRIPl1ON 

FROM TO INTERVAL (SPUT SPO(JNS) 

0.0 4.5 Gravel (fill material), clay with roots. 
4.5 7.5 *Hard, rough, irregular drilling. Bit lockedlll 

up at 7.0 1
, 

7.5 8.0 Very hard drilling. 
8.0 43.0 Smooth regular drilling. Fast. 

43.0 48.0 Hard, irregular drilling. Slow. 
48.0 54.5 Hard, regular drilling, fast. 
54.5 58.0 Hard, irregular, rough drilling. 
58.0 60.0 Hard drilling, regular. 
60.0 63.5 Hard, irregular, rough, :slow drilling. 
63.5 73.0 Smooth, regular drilling, fast. 

73.0 Total Depth 

*No detailed lithologic log could be provided 
from 4.5 1 to 73.0 1 due to total containment. 
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O£PTH ORIU.£D IN ROCK: 68.5 T'tP£': Water OA TE: 8-02-89 

TOTAL DEPTH OF IilfU: 73.0 

~':5 SAiIPI.E PERC£IIT 
(NUIIB£R .. (s:tf.O~! .. SOII./lIEDROCK D£SCRlpnON 

IFNOII TO '-~VAl) "ffeft' 

0.0 4.5 Gravel (fill material), clay with roots. 
4.5 7.5 *Hard, rough, irregular drilling. Bit locked" 

upat7.0'. 

7.5 8.0 Very hard drilling. 
8.0 43.0 Smooth regular drilling. Fast. 

43.0 48.0 Hard, irregular drilling. Slow. 
48.0 54.5 Hard, regular drilling, fast. 
54.5 58.0 Hard, irregular, rough drilling. 
58.0 60.0 Hard drilling, regular. 
60.0 63.5 Hard, irregular, rough, :slow drilling. 
63.5 73.0 Smooth, regular drilling, fast. 

73.0 Total Depth 

*No detailed lithologic log could be provided 
from 4.5 1 to 73.0' due to total containment. 
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WELL INSTALLA TlON/COMPLETlON FORM . LOCA.,., WAG 7 
atNL _0 COOROINA T£S 
N 18,135.019 O.R.N.!. AlONITORING HeLL PROGRAM 

LOGGED Christopher M. Wallen~ 
BY: C. All j son Hodges BY: Michael L. Ebers 

F 25.697.460 
ELEV. GIfOtJNO 768.98 
£LEv. TrJI' STAINlESS 
STEEL CASING. 77 0 . 97 
ORIWNG OA lES: 
STAH1£D:: ~- M-~~ 

ORIWNG COMPANY: Ge.otek 
Ri c k He'~r~r~on';;;";7~";;";';'-------;::S-:-te-v-e--r;'K':""i r'"Tk-;/~Ja-mes She 1 toni 

DRIllER: Larry Ledbetter H£J.P£R: Freddy OJ xon 

ORlWNG M£7HOO: CJ 220 INo{ AlICER 4.0 LF. 
CJ /NO{ AlICER LF. 
CJ 14.0 INo{ R07M'£ b. U LF. 
CJ 8.0 INo{ R07MY 63.0 LF. 

MA TERlALS lIS£D 
EST. USED 

I«.. ~ • a POlJNDS OF B£N7ONI1E' PElJ.E7S (stIIIFACE CASING SEAl.) 

10 . 0 FT. OF ~ stIIIFAGr CASING 

~ -2.:.0 s.tGWS' OF' t:aIENT ~ACE CASING) 

.2.5.....01"CJUlll)$ OF' PDEf£l) /I£1fR)III/'/F (SIJIfFACE CA.SM:) 

40.0 t:AU.ONS OF _a (SlIIIFACE CASING) 

59. 8FT. OF' ~ a.... s'WUSS $1EEl. G:A.SM;' 

..!.§..:.. 0 FT. OF ..i:..Q,.,: lIrA. STAINl.£SS $1EEl. SCREEN 

~ -2.:.5 s.tGWS' OF S4IIC! 

JJL 5 0 • 01"CJUlll)$ OF' 1I£N1rJNI1E' PElJ.E7S 

7..:.L ~O s.tGWS' OF CEJlENT fJ!Ep.. CASlNC) 

40 . 01"CJUlll)$ OF PDEf£l) B£N7rJNI1C (JtEU G:A.SM;') 

..§.h 0 t:AU.DN$ OF' 1114 1ER (IIEZJ. CASING) 

-1:..2 FT. OF' ..JJL« $1I!Z. PW07EC11IE CA.SM: 

Il£A$ON FrJR IJtFFEIIIENCES IIIE7IIEEIf ES1ItIA TED IClUIIES 
AND iJSED IG.UIIES 
Spi 11 age. 

SlJlllFACE G:A.SM;' 1II£IIIE fillfCJQ1ED 

STIIN.ES$ $1I!Z. G:A.SM;' 
1RDIIE GIfOU1ED 

}£So 

}£SCI 

""ta 

""0 
lE.L CDI6I' iJSED EZJ LOCIflNt: S7m. ~ o fl.lISH IIOlJIIm1) E.t. COla' 

OOTNER 

".7 'fIIlAP iJSED }£S 0 NO [l 

MONITrRINt1 IIIEZ.L PUMP BASE SET AT 70.1 FEET. 

CENTRALIZERS A r 20 • a FEET. 
35.0 FEET. 

55.0 FEET. 

70.0 FEET 
NOTE: 
ALL DEPTHS ARE MEASlJR£D 
FROM GROUND SURFACE 
lINLESS 07H£RWSE NOTED: 

TYPE B WELL 

HOLE' CI.£ANED (JUT 

1rJ lL.8:ar 

110 1TDItI OF BORE 
HOLE n... O:m-

FINISHED:.. - -

..., LCJUfDIIIV CAP 

L -~ D'A. S1.IHFA(jE/ 
PROTEr:11IE CASIN(; ~ 
ABI?~ GROUND S1.IHFACE TD 
..lJl...DnzT BlELOW CROUND 
stIIIFACE 

ct:JNCRE1C PAD 

,/1- ~ D'A. BORE HOLE 
_4 •• U _ TO 7 .JJLD FEET 

--rAl ~ ~Q....L TD 'I:; 

[-:r~ . ~ STAINI.ESS STEEL 
~ABI?~CROUND 

stIIIFACE TO .5.Z-B FEET BlELOW I < 
(iR()I.JNf) stJRFACE 

~ft1M seAL 8.0" •. TD 

IIEDROCK LEt!Z. ~ V" 

1"=1- ~ D'A. BORE HOLE 

)l1li GIfOUT .'lE'Al. -1l..Jl TD 
.A9..ii FEET 

f.l. CEN'1RAI.J.lER 

,.:.~. ~M~ 

~PMX 52.0 TO 
IiII .lL.S FEET--

~ lIrA. S~ $1EEl. 
roil $LOTTED SCREEN ~ TO 

72..1L FEET 

~ JU.A..,.t DIA. $1;NU- $1EEl. 
51( T 711'AP,...t:4P '_ TO 
.lU.8.. FEET 

'," PAGE .1l. CT ..1l.. 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

WELL INSTALLA TlON/COMPLETlON FORM . 
QR.N.L. MONITORING WELL PROGRAM 

LOGGED Christopher M. Wal1en,PRoa:m 
BY: C. All j son Hodges BY: Mi chael L. Ebers 

~LL No. 1075 

L0a4b' WAG 7 
alNL _0 CtXJROINA 7FS 
N 18,135.019 
£ 25.697 460 
£1.£v. CIIOUNO 768,98 
£I.£v. 'T'fP STAINLESS 
S1EE1.. CASING. 770,97 

DRlWNC COMPANY: Ge.otek 
Ric k He=-r-r-o'::;n 7;=..:::.:.:.:-----SO;:-t:-e-v-e-;rK1'l""· r""l"k':""l/":;"Ja~me s Shelton / 

DRll.1.ER.' Larry Ledbetter HELPER: Freddy Djxon 
ORIWNG DA TEs" 
STARn §-M-~~ 

OR/WNC ME7HOO: Cl 220 INQI AUeER 4. a LF. 
Cl /NQI AUeER LF. 
[J 14, a /NQI ROTAR"'- 6, a LF. 
Cl 8. a INQI ROTARY 63. a LF. 

AlA TERlALS USED 
CST. lI!iED 

M:l. ~ , 0 POI.IND$ OF' BEN1fJNITE PEJ.J.E1S (SURFACE C4SM; SEAl.) 

10,0 n: OF' ~ .surFACE CASINC 

l:..Q... -2.:..0 SoIQG' OF' CEIIENT (SIIRFAtE CASINC) 

.25-.0~ OF' POIIIEII£D II£N'Tl'JNITI: (SU/fFACE C4SM;) 

40. a f.W.l.ONS OF' IIM1E1t (SIIRFAtE CASINC) 

59.8 n: OF' ~ ~ STAINI.£SS SIEE1. CA.SM' 

15 . 0 n: OF' ..i:....Q.. aA. STAINI..£SS 57m. S'CII!EEN 

5...:..Q... -2.:..5.5i4Q1'S' OF' .$4f4C 

~ 5 a , 0 ~ OF' BENTONflE PEJ.J.E1S 

7...:.L ~ 0 .5i4Q1'S' OF' CEIIENT f!!E.LL CASINC) 

4 a , a ~ OF' POfI/E1fED 1JEN1fJNITE (lEU CASIN(;) 

65 • a f.W.l.tN$ OF' .. TER (1IEl.L CASINC) 

~2 n: OF ~ 57&1 PMJ7EC71t£ Q4.SIW; 

R£A$DN FOfIf ~ IiI£7IIEEN CS1lllA1ED tatM:S' 
AND IJSED I42.lAIIES 
Spill age. 

NOCl 
fiZl LtJCI(IfI(; 57&1 ana 
Cl f1.U!JH 1tI()(IN1ED IIIEJ.L COtSI' 
ClO1HER 

a.r '/RAP IJSED )'f3" Cl NO []. 

AlONITr:RlNf1 fIf.Z.L PUMP BAse SET AT 7 a .1 FEET. 

CENTRALIZERS AT 20.0 FEET. 
35, a FEET. 

55, a FEET. 

70.0 FEET 
NOTE: 
AU. OEPTHS ARE MEASURED 
FROM GROIJND SURFACE 
UNLESS OTHERJllse NOTED: 

TYPE B WELL 

FlNISHElJ:.. - -

"" L'JWW..... CAP 

r.._---:::~:: DIA SURFAf)£/ 
PR07EC71t£ CA$IN(; ~ 
ABOI£ QROtINI) SURFACE ro 
.1.ll.....!R:rr BE1.0W fROUND 

SURFAtE 

' ........ ---14
601N. DIA /lOR£' HlU 

_, _ TO.JJLO FEET 

BM'~.5FAL 8.0~.TO 

iillllIiil!!t IIElJIfOCK i.ElIEl. !:...L 

r~---- JLJLw. DIA /lOR£' HlU 

GIfOUT .5E'Al. .JL..O.. TO ------.A9....6 FEET 

,.,..---- t:EN7IrAIJZER 

~~------~~~ 
!WID PMI( 52.0 TO -----.l..2...] FEET 

..1..:...Q..... aA. 5~ SIEE1. 
""-----7S1.0TTED S'CII!EEN ~ :TO 

2...8... FEET 

..f:l/.A.JN. aA. 5TA1N1.ES$ SIEE1. 
--~~~------- N1A~TO 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING ~LL AlA TERIALS 
C£RTlACA TlON 

I+E'LL No.~2-

OA lE: 7-31-89 

ITEU/MA TERIAL DA IE' USED BA TCH NUUBER 

SAND 
8-07-89 1 --
7-31-89 1 

BENTONiTe 

STAINI.£SS STCEL SCREEN (PREPACKAGED Il!I >£.S') 
ONO 8-07-89 1 

STAINI.£SS S7E£L CASING (PREPACKAGED ~ :!) 8-07-89 1 

STAINLESS S7E£L C£NTRAUZERS (PREPACKAGED 31 res) 
ONO 8-07-89 1 

STAINI.£SS S7E£L CAPS (PREPACKAGED liJ >£.S') 
ONO 8-07-89 1 

UONITORING ItEl.L PUUP (PREPACKAGED ~ :!) 2-12-90 4 

7-31-89 1 
GROOT 

8-08-89 

HElL COIlERS 8-07-89 1 
SI.IHFACI;- CASING 

COMMENTS: 

OBSCRII£R SlGNATURE,/bATE ~ a. 1f~ 7-31-89 

stopher M. Wallen 

PAGE .l! OF ~. 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING ~LL AlA TERIALS 
C£RTlACA TlON 

~LL No . .J.Q!~ 

OA T£': 7-31-89 

ITE:M/MA TE:I?IAL OA TE' USFD BA TCH NUl/BER 

SAND 
8-07-89 1 --
7-31-89 1 

BENTONITE 

STAINLESS S7F£L SCREEN (PREPACKAGED iii ~) 
CNO 8-07-89 1 

STAINLESS STEEl.. CASING (PREPACKAGED ~ :J) 8-07-89 1 

STAINLESS STEEl.. CENTRAUZERS (PREPACKAGED ~ res) CNO 8-07-89 1 

STAINLESS STEEl.. CAPS (PREPACKAGED iii ~) 
CNO 8-07-89 1 

MONITORING IIELL. PUMP ( PREPACKAG£]) ~ :J) 2-12-90 4 

7-31-89 
GROUT 

1 

8-08-89 

IIELL. COw;RS 8-07-89 1 
Sl.JRFACI:.- CASING 

COMMENTS: 

OSS£RII£R SlGNAT1.JR£/DATE: ~ a. 1Ig 7-31-89 
Christopher M. Wallen 

PAGE ..1.i. OF ~. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1075 

POST-WELL COMPLETION 
CHECKLIST 

POST-WELL COUPLE770N TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPlERS, AND All 
OTHER EQUIPAIENT. 

2. All MUD FROM RIC AND EQUIPMENT SCRAPINGS AND 
CUmNCS DISPOSED OF IN ACCORDANCE ItfTH THE 
SPEClFlCA TlON- PROVIDED. 

J. WEl..L D£l£LCPED IN ACCORDANCE ItfTH THE SPEClFlCA TlON­
PROVIDED AND DETAILS OF THE DE.'IIELOPMENT ACTIVITY 
RECORD£J). 

COMPLIANCE 
DA!F INITIALS 

8-07-89 

8-07-89 

2-12-90 

CA~ 

L¥\ t\ 

l)<=-'"-
4:· 

4. DRIWNC SITE PROPERL Y ClEANED UP AFTFR 
COIIPt.£TlON OF WEl..L INSTAllA TlON. 

8-08-89 ¢ A-\-\:. 

- RE1.£ASE SPEClFlC TEQiNICAL DIRECTIONS FOR REGtJLA TORY COMPLIANCE MONITORING WEl..LS 
PHASE I. OAK RlDCE NA TlONAL LABORA TORY. OAK RlOG£, It a K-4147, APRIL 1987. 

OBSERveR SIGNA nJRE./lJA TE (\ • ~ ~ c\~ 8-08-89 
C. Allison Hodges 

P._~c~.s~ 2-12-90 

D. Charles LytTe 

I't(' 

PAGE l2.... OF lL. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-WELL COMPLETION 
CHECKLIST 

POST-WELL COMPLETION TASKS 

1. MUD SCRAPED FROM AUGERS. SAMPlERS. AND All 
OTHER EOIJIPMENT. 

2. All MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
ClJmNGS DISPOSED OF'IN ACCORDANCE IIITH THE 
SPEC/FICA TlON- PROVIDED. 

J. lIEU DEV£l.CIPEJ) IN ACCORDANCE IIITH THE SPEC/FICA TlON­
PROVIDED AND O£TAlLS OF' THE O£V£l.OPMENT ACTIVITY 
RECOROED. 

4. DRIWNG SITE PROPEJiL Y ClEANED UP AFTER 
COUPLE1lON OF' lIEU INSTAllA TlON. 

WELL No. 1075 

COMPLIANCE 
DA !E INITIALS 

8-07-89 

8-07-89 

2-12-90 

8-08-89 

- R£lEASE SPEc/FIC TECHNICAL DIRECTIONS FOR REGtlLA TORY COMPUANCE MONITORING IlEUS 
PHASE I. OAK RIDGE NA TIONA! LABORA TORY, OAK RIDGE. w.a K-4147. APRIL 1987. 

OBSERVER SIGNA 17.IRE'/tJATE (\ . ~ ~d~ 8-08-89 
C. Allison Hodges . 

2-12-90 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF Surging and Pumping (lEVElOPIJf11.'C. 

Dnfl.OPAIENr 
2-06-90 8,.riNi. (l~ TE: 71M£: 

DEVElOPMENr 
2-12-89 ENDING DA TE: 

DEYELOPAIENr 
O. Charles Lytle OBSERI61 8n-

~ IfEl.J. l-a.UAI£: 63.4 GAJ.J.ONS 

TOrAl fJAli..ONS Pf.MIP£D: 233 TOrM. IIfU 1oQ:£IMf3' PUMPED: 3.7 

INITIAL pH: 7 . 5 F1NAL pH:-L.!! 
INI71AL CONDlJC71I1fTY (uS): 376 RNA! CONOUC71",TY (uS):--oL37"",O.L...-_ 

WELL No . ...l.Q.Z5 

L OCA 770N: WAG 

D£SCRIP71ON OF INl71AL TURBlDITY: __ C_lo_u_d..:.,Y _____________ _ 

~P"ONOFFJWAl TUR8ImT)':l_--=-Cl~e~a~r ________________ _ 

F1NAL ~R.£V ~T)':I ____ 5~.0 ________________ _ 

IfEl.J. AI¥WOloEZ) 8Y: R. C. Wi 11 i ams MMES 

(){)()ff 

OF WATER: 
WATER 
DlSQ(AR(;£D 
TO: 

None 
IX! (;R(XIN/) SURFACE 
[J STORM S£'WERS 
[J DfNJMS 

INl71AL PRE -t.Jn£l.a4I£Nr 

[J rANK TRUCK 
[J Si'?lIi'AGE rANKS 
[J OTHER 

WATER DEPTH: +1.99 feet above ground surface. 

DEVElOPMENT 08S£RVA 770NS 

08S£RJER STGNA J'l'.4Il£A)A 'IE » . (£<\:0.&;) s3~ 
D. Charles Lytle 

2-12-90 

PAG£~ OF~ 

ERe I EDGE 
Environmental 
and EnerlY 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

METHOD OF 
DD£l.OPMENr; Surging and Pumping 

WE'LL No. 1075 

L OCA TlON: WAG 

D£VELOPMENT 
~8£i~~~~~p.~~~re~: ____ 2_-_06_-_9_0 ___________________ "Me __________________ __ 

D£llELOPMENT 
ENDING DATE: 2-12-89 

DEVELOPMENT 
OBSERVED 8Y: D. Charles Lytle 

(IE IfEl.L t.Q.UM£.· 63.4 r;AJ.J.ONS 

TOTAL r;AJ.J.ONS PIIMPED: 233 TOTM. lIEU 1oaUM£.5' PUMPeD: 3.7 

INI"AJ. pH: 7. 5 RNAJ. pH: 7. 4 

INI"AJ. CONDucmfrY (uS): 3 Z 6 RNAL CONlJ(jc"~rY (u$}:_3"""Z..I.I.O __ 
D£SCRIP"ON OF INI"AL nJR8IOITY: ___ C_lo_u.....;dy=---______________________ __ 

D£SCR1P7ION OF RNA/.. TURBIDITY: __ ....;C;..:,l.;:;.ea:.;r ___________________ _ 

RNAL~~ ~TY: _______ 5.~O ___________________________ ___ 

IfEl.L ~lEZ) 8'1': . R. C. Wi 11 i ams MMES 

0f)()R 

OF WATDt 
WATER 
OISQ1ARGCD 
TO: 

None 

INI"A/.. PRe -OE"t£1..OPII£NT 

C TAItf( TRUCK 
C STrJlffAGC TANKS 
C OTHeR 

WATER /J£P7H: +1.99 feet above ground surface. 

OEVE'LOPUENT OBSERVA llONS 

O8S£R'BI SIGNA 1l/R£,I1)A 7C » . <:.'hc-",\&Q s3~ Sa 

D. Charles Lytle 

2-12-90 



ERe / EDGE IfEll. NQ J 015 
~ Environmental LOCA TlON:WAG 7· 

I..) and Energy 2-06-90 Services CO. DATE': 

MONITORING WElL DEVELOPMENT PROGRESS 

ONE IfEll. IoQ,UME = 63.4 GALLONS 
J 

tW.I.ON$ 0£SCRIP11ON JEASlIR£1) 
pH 

CCNOIJC- mrAi. tIIEl.l. 
COMMENTS I DAlE TlME PUMPED 

OF" 1fIRBIIlIrY ."."rY tW.I.ON$ Kl.VM£.S' 
1tIRJi1IIJIrY (NTU'S) ,,.s) PtlMPED PIJMPE1) 

2-06-90 1400 14 Cloudy -- 7.5 376 14 

2- 06- 90 1530 10 Cloudy -- 7.4 342 24 

2-06- 90 1700 12 Cloudy -- 7.4 336 36 .57 I 

2-07-90 1030 55 Cloudy -- 91 1.4 

2-08-90 0930 37 Cloudy -- 7.8 298 128 2.0 , 

2-08-90 1130 18 Cloudy -- 7.3 317 146 2.3 

2-08-90 1330 32 Cloudy -- 7.6 299 178 2.8 

2-12-90 1000 12 Cloudy -- 7.4 302 190 3.0 ... 

~2-12-90 1100 13 Cl ear 9.0 7.4 328 203 3.2 

2-12-90 1600 30 Clear 5.0 7.4 370 233 3.7 
. ~ .. •.. 

REStJL TS A T £Nt) Clear 5.0 7.4 370 233 3.7 OF Ofl£LOPMENT 

COMMENTS Poor producer finally cleared up, passed and moved off hole. 

, 
OBSERIIER SlGNAlUR£/bATE "b,~"\'rw~~ 2-12-90 

u. L.narles lY'\: Ie 

OAN.- 17 ,..,~ 21 

ERe / EDGE Itf1.L Na ] OZ5 
~ Environmental LOCA 11ON: WAG 7· ..,J and Energy 2-06-90 Services Co. DAlE: 

MONITORING WElL DEVELOPMENT PROGRESS 

ONE IfEZ.L HXUME = 63.4 GAllONS 

GAJ.l..ONS O£SCRJPTICN UI:",l. a /IN:1'J CCNDIJC-

~:: ;:= DAlE 11ME OF 11.IRBIDITY pH ll."TY COMMENTS PfJMIi"ED 1lIR8IDITY (NTlJ'S) ,-.S) 

2-06-90 1400 14 Cloudy -- 7.5 376 14 

2-06-90 1530 10 Cloudy -- 7.4 342 24 

2-06-90 1700 12 Cloudy -- 7.4 336 36 .57 

2-07-90 1030 55 Cloudy -- 91 1.4 

2-08-90 0930 37 Cloudy -- 7.8 298 128 2.0 

2-08-90 1130 18 Cloudy -- 7.3 317 146 2.3 

2-08-90 1330 32 Cloudy -- 7.6 299 178 2.8 

2-12-90 1000 12 Cloudy -- 7.4 302 190 3.0 , .. 

12-90 1100 13 Cl ear 9.0 7.4 328 203 3.2 

2-12-90 1600 30 Clear 5.0 7.4 370 233 3.7 
,~ .. 

RESlIL TS A T £NO Clear 5.0 7.4 370 233 3.7 OF DE't£LOPMENT 

COMMENTS Poor producer finally cleared up, passed and moved off hole. 

OBSERVER SIGNA T1JRE/bA 1£ l). ('\...r.." \ r,;:) ~ ~ 2-12-90 
U l.narles l.'{1:le 

o""r:- 17 .... 1:' 21 
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HYDRAULIC CONDUCTIVITY CALCULA TlONS 

"I" I i"IE: 
(!3EC 
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2(}\I (;(: 

3()" (){) 

'<''\.0,,00 
~'SO" 00 
lj(; /I t)~) 
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90.00 

105.00 
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150.00 
J, 8() a (:(i 

~'2~::lC) It (:!() 

:::::(;()01 (:() 

36::) It ()e> 

4:2t). (it) 
·q·E~()" (j{) 

540.00 
600nOO 
72() .. {)() 
8··;~·() II ()() 

'~(~.() If ()t) 

1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
ll::..8~)" c)~) 

1 E3()~) u (;i) 

:i. '9':~() II {)() 

2(i .. ;·~·C; II (){) 

21 tJ(i Il ()(; 

DEFT I,,! TD l!J(~ITEP 

(FEE1-) 

if·,. 2~1·() 
4 .. :2£t-i) 

,'-f. ::::,"10 
·4· It :2li·~) 

,4.2,"l0 
4 ~ 2L';·{) 

.:7"+ .. 21'.f() 

;!I. .. 24(j 

4.230 
·!.l·a 23t) 
·r.~11 :23() 
,<.1 1\ "2: :~:. !.) 
4.TSO 
4:1 2:3i) 
4u :22C) 

4.220 
-'1-. 22() 
4.22.0 
4. 22() 
!..~\f :2:2(J 
·411 2ie) 
·::fl.21() 
4.210 
4ft 21.() 
4.210 
4 .. 2:tt) 
" ,-,'I ,,-, 
-t- " .£.. J.. -,_.I 

4 p 2~)() 

4u200 
.c~ ., :'2(~(: 
4.2(;0 
i+ n 2{)C) 

HEAD 
(F·-EE:T) 

:::::n 3:l.C} 
~5"31(: 

:::;: n :".::: 1 () 
3" ~::'1t) 
311 ~31() 
3" 31(j 
:-3:" :3:1. t) 
3,,31(' 
~~; " ::: () ~) 
:~~" 3()(; 

3.3()\) 

:::'<l3()() 
-.: -:; ,'\,.-.. 
'_.' n -_.' .... :" .... 

3" :3{)() 

3.\ 2'=;'() 
~5 ~ 2 f ji) 

3.29() 
3 .. 2'=t() 
3u 2'=7'() 
3.2:?i(} 
3 .. ::~8(j 
3 .. 28(} 
:3: It ::::3 () 
3.28C; 
3,,28Ci 
:3" 2r~.c} 
3 .. 28C) 
:=::. 2~7(} 
~5 II :;;'~ 7' () 
3" :27'C) 
:;:" :~7() 
3« :2~7(} 

<t**** **~*****~************* *l **************************= 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

- r:. C";:;' b,d 1'= '\ 'I:: 'I' 'I }' "r V - '"";. ~ ''';';':' -" (".;:) F~' T ;' C: 1::',-, .. r '",-1,.1 ..... H, .. "lJ ....... t·, - .• :.. ••• J.kl_ ....... .) I.r ·ri,,'t.._t ..... 
= 6.46E-07 eM/SEC 

TRArJSMISSIVITY = 3. 18E-07 FT**2 SEC 
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HYDRAULIC CONDUCTIVITY CALCULA TlONS 
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30 .. 00 
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~::;() II ()() 

7:~) .. ()() 
90 .. 00 

120.00 
15C) tI eli) 

36()" ()() 
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J. ()E::(.' II ()() 

1 2t)Cl« ()() 
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18!)())I ()() 

:i. 92() II ()(j 

216(}11 ()(; 

if· n 24,() 
4,. 2L'i-(' 
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4.230 

if. :2"50 
4,. '23t) 

4. 22(j 
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4. 
4·. 22~) 
·4., 2:2(J 

4.210 

4.210 

4h2iC) 
4 p 2()(: 

4 .. 2Cie) 

METHOD OF BOUWER AND RICE 

HEAD 

311 31t) 

-:;* -:; ••.. \, ... , 
,_, l' ,_.' '"J"_" 

3 If 2'=j() 

3ft 29() 
311 29c) 
3" 29() 
:: .• 28() 
3., 28() 

3. 28() 

3n :2"7(: 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

e ILIT\-- = :2 .. l2r:::-··0f3 FT/·3E:C::: = 6. -46E--07 Clvl/SEC 

TRANSMISSIVITY - 3. 18E-07 FT**2!SEC 
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~ CHAIN OF CUSTODY RECORD .. SAMPLE' 
NUMBER 

'.. Engineering. Design & Geosclenc~s Group. In~. MAR77N MAR/£TT;o~N£RGY SYSTEMS 
725 PeW •• lpp. par~ '()~f • P.O. Box 23010 KDo e, 1'n 37833-1010 OAK RIDGE' NA 110NAL LADORA TORY 

HELL NO. LOCA110N: TYPE: 
(O-)S uJA0 -"1- WA-rE::~ 

SAMPLER:. \ SAMPLE INTERVAL: DATE: 11ME: 
C~ . C\!;.QSh ~ +! cd Ow''''' 

~-QZ-<2J9 lOSe u fSlt:NAIfJRC) 

RELINQUISHED BY: DATE: 11ME: • H17H: REc£/V£O BY: DATE: . 11ME: WllH: 
(SIGNA TlIRE) (SIGNA TlIRE) . 

0£2/!. : ) 
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(J U 

-
TYPE OF SAMPLE: o SPLIT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER ClJmNGS-ROCK i 
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HELL NO. LOCATION: TYPE: 

10"7S WAC? --:}- WA\E:::~ 

SAMPLER:. +\~({ SAMPLE INTERVAL: DATE: TIME' 
C--:.. (\k.aQ·U\~ '.~ 

~-g7-·e9 rOSe I,..J " 
RELINOUISHED BY: DATE: TIME: • WITH: RECEIVED BY: DATE: _ TIME' WITH: 

(SIGNA llJRE) (SIGNA llJRE) 

9[2~~, 
) 

Q . ~J..O ~ .£Il.....t \ ~ c:4J J " .. I. &-IS;~ i'.'6J. ~ ~1S-8' it'~';? ? 
(J U 

-

TYPE OF SAMPLE' D SPLIT SPOON CORES-SOIL D AUGER CUmNGS-SOIL D AUGER CUmNGS-ROCK 

D AIR ROTARY CUmNGS-ROCK • DRIll WA TER (NO AIR IN SAMPLE) o OTHER 
, 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORING IfEZL PROGRAM 
HELL DA TA NAMA"r,£" 

HElL No..l..Q.Z..§. 

Monitoring well number-l076 is located in WAG 7. 

It is located approximately 150' northwest of 
abandoned waste pit #2 and 350' west of abandoned 
waste pit #3. The location is shown on ORNL 
drawing number C3E20004 A075. Survey coordinates 
for this well are N 17882.744, E 25858.893 (X-10 

grid) or latitude 35° 54' 33.26" and longitude 84" 
19' 25.18". 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 1075 was drilled by Geotek Engineering 
Company. A Mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 
and Larry Ledbetter with the assistance of Freddy 
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1.2 Drilling Information 

Well number 1075 was drilled by Geotek Engineering 

Company. A Mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for monitor 
well installation under operation of Rick Herron 
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HElL DA TA NARRA lTVE' 

HEZ.L No. 10 7 6 

Dixon. Drilling commenced on 6/29/89 and was 

finished on 8/14/89. 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:* 

6/29/89: The auger rig, tools, and equipment 
necessary to sample with were deconed 
and mobilized to site. It was agreed 
upon by ERC, R.C. Williams and Mike 
McLoughlin to drill this well (type A) 
before 1077 (type B) because there was 
enough distance between the two that 
there should be no interference when 
drilling 1077. Plastic was placed over 
the drilling area and the rig was set 
up. Split spoGns were taken from 1.5' 
to 12.0' or auger refusal. Two soil 
samples and a bulk density sample were 
taken. Photovac readings are 0.1 ppm. 
No contamination detected. A six-inch 

boring was augered from ground surface 
to a refusal depth of 12.0'. This 
boring will have to be completed to 
total depth with the air rotary, 
therefore a diverter casing will have to 
be set. The six-inch augers were 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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HElL No. 1 0 7 6 

removed and a 22.0" boring was completed 

to 4.0'. A 15 1/4" di verter casing was 
then installed and grouted. The 
drilling area has been deregulated by 
Jerry Gray from a Class II to a Class I. 

8/11/89: The T-4 and drilling equipment were 
deconed. 

8/14/89: The rig and drilling equipment were 
mobilized to the site and set up along 

with the containment box. An 8.0" 
tricone bit was used to drill to a total 
depth of 20.0'. Photovac readings were 
negligible. Air and water samples were 
taken at 20.0'. The boring was cleaned 
and allowed to recharge for 1 hour after 

·which time the water level was measured 
and found to be 7.5' from surface. 
There is sufficient water so the well 
will be set at this depth. The boring 
was cleaned and the rods removed. A 
10.0' section of 2.0" stainless steel 
screen and a 12.0' section of 2.0" 
stainless steel casing were installed to 
a depth of 19.4'. The sandpack was 
tremied into the annulus thru 1.0" 
tremie line with water to a depth of 
7.8'. The bentonite was then poured to 
a.depth of 6.1'. There were 5 bags of 
sand and 1 bucket of bentonite used. 
The annulus was grouted with 5 bags of 
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cement and 25 lbs of bentonite. The air 
sample was checked under an ultra violet 
light and was found to have no 
detectable hydrocarbons. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologist C. 
Allison Hodges. 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 h~le tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 
Compliance Monitoring Wells Phase 1, Oak Ridge 
National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 
materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
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Tennessee. WAG 7'is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 

and dips. The average strike and dip appears to 
be consistent with the regional strike of 56 0 

northeast and dips of about 30 0 to the southeast. 

2.3 Sample Collection 

Four 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 1076501 was collected in the split spoon 

interval from 2.5' to 3.0' on 6/29/89, soil sample 
1076S02 was collected in the augered interval from 

9.0' to 9.5' on 6/29/89 and soil sample 1076S03 
was collected in the split spoon interval from 

11.5 1 to 12.0' on 6/29/89. A drill water sample 
1076W01 was collected from the water pump on the 
drill rig on 8/14/89. Analytical results for the 

four split spoon and drill water samples described 

above can be obtained from the Remedial Action 

Program data base at ORNL. 
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Tennessee. WAG 7is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 

and dips. The average strike and dip appears to 

be consistent with the regional strike of 56 0 

northeast and dips of about 30 0 to the southeast. 

2.3 Sample Collection 

Four 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 1076S01 was collected in the split spoon 

interval from 2.5' to 3.0' on 6/29/89, soil sample 
1076S02 was collected in the augered interval from 

9.0' to 9.5' on 6/29/89 and soil sample 1076S03 
was collected in the split spoon interval from 

11.5 1 to 12.0' on 6/29/89. A drill water sample 
1076W01 was collected from the water pump on the 

drill rig on 8/14/89. Analytical results for the 

four split spoon and drill water 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 8 1 2" to 8 1 5". 
The sample was measured, and weighed, and a bulk 

density of 2.39 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A six-inch diameter 

boring was split spooned/augered from ground 

surface to auger refusal (12.0 feet). The air 

rotary method was required to complete the boring 

to the specified total well depth. A twenty two­

inch diameter b~ring was augered from ground 
surface to 4.0 feet and a fifteen-inch diverter 

casing was installed and grouted. An eight-inch 
diameter boring was then drilled with an air 

rotary tricone roller bit from 12.0 to 20.0 feet .. 

A two-inch diameter stainless steel screen with 

welded bottom cap was installed from 9.4 to 19.4 

feet. A two-inch diameter stainless steel casing 

was installed above the screen at 9.4 feet and 

extended 2.06 feet above ground surface. A 

sandpack was then tremied into the annular space 

from 7.8 to 19.4 feet, with a 1.7-foot bentonite 
pellet seal poured into the annular space above 

the sandpack from 6.1 to 7.8 feet. The annular 

space from the top of the bentonite seal to the 

surface was tremie-grouted with a cement/bentonite 

slurry. A detail of the well is included on the 

well installation/completion form. 

PAGE _6 OF l:.!:...-

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING HELL PROGRAM 
JtELL OA TA NARRA 11',£ 

HELL No. 1 0 7 6 
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split spoon sample interval from 8 1 2" to 8 1 5". 
The sample was measured, and weighed, and a bulk 

density of 2.39 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A six-inch diameter 

boring was split spooned/augered from ground 

surface to auger refusal (12.0 feet). The air 

rotary method was required to complete the boring 

to the specified total well depth. A twenty two­

inch diameter b~ring was augered from ground 
surface to 4.0 feet and a fifteen-inch diverter 

casing was installed and grouted. An eight-inch 
diameter boring was then drilled with an air 

rotary tricone roller bit from 12.0 to 20.0 feet .. 

A two-inch diameter stainless steel screen with 

welded bottom cap was installed from 9.4 to 19.4 

feet. A two-inch diameter stainless steel casing 

was installed above the screen at 9.4 feet and 

extended 2.06 feet above ground surface. A 

sandpack was then tremied into the annular space 

from 7.8 to 19.4 feet, with a 1.7-foot bentonite 
pellet seal poured into the annular space above 

the sandpack from 6.1 to 7.8 feet. The annular 

space from the top of the bentonite seal to the 

surface was tremie-grouted with a cement/bentonite 

slurry. A detail of the well is included on the 

well installation/completion form. 
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2.4.2 Well Development 

Well number 1076 was developed to remove drill 
cuttings, silt, and other fines from the 
monitoring well. The monitor well was developed 
using a Geoguard 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 
mea~ured total of 612 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured was 20 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 17.2 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 1076 was tested for the determination 
of hydraulic conductivity of the aquifer in the 

. .. ~. 
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2.4.2 Well Development 

Well number 1076 was developed to remove drill 
cuttings, silt, and other fines from the 
monitoring well. The monitor well was developed 
using a Geoguard 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 612 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured was 20 NTU's. A 
development form showing the exact method of 
development and other pertinent data is appended. 

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 17.2 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 1076 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 3.52 x 10-5 cm/second (shown 

as permeability on the hydraulic conductivity 

calculations) was calculated using the Bouwer and 

Rice method. A computer printout of the hydraulic 

conductivity calculations is included in this data 

package. 

PAGE_8_ OF ~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING IfEl.L PROGRAM 
I+EZL OA TA NARRA TTl;£' 

HElL No. 1 0 7 6 

vicinity of the well screen. This was 
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time. The changing water levels were measured 

using a Druck 15 psig pressure transducer and an 

omnidata Datapod II data recorder. The hydraulic 
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PRE -DRILLING CHECKLIST FOR 
MONITORING Hf"LLS 

WELL No. 1076 

COMPLIANCE 
PRE -DRILLING TASKS DATE INITlAI..S 

1. EXCA VA TlON PERMIT OBTAINED. 6-29-89 <:::: A-.tJ. 
2. All EQ{)IPMENT HAS BEEN CLEANED BEFORE DRIWNG. 6-29-89 LA-l-t 

Ja. SCREEN AND CASINGS HA l.£ BEEN WASH£[)' STEAMED, 
N/A 

RINSED WTH DE-IONIZED OR DISTlJ..L£D WA TER. RINSED 
WTH ISOPROP'rl.. ALCOHOL. WRAPPED WTH PROTCCTll.£ • 
COIlER/NG AND STORED OFF' THE GROUND. 

3b. PIE-PACKA(;£[) SCREENS, CASINGS AND CENTRALIZERS 
8-14-89 C~\-\ 

H£R£ USED. 

4. MJl?K AREA FOR SAMPLE EXAMINATION COIlOlED ItfTH 6-29-89 c.A t\ 
CLEAN POl '1£1H'rl..£N£. 

5. CLEAN KNIVES, GlOVES, SAMPLE JARS AND LABELS 6-29-89 c..1t\-L 
ON-HAND. 

6. POI.. '1£7H'rl..£N£ COlIER IN PLACE OIlER HOI..£. 6-24-89 e:.-Atl.. 

ADDITIONAL NOTCS/a9$..Di'VATlONS: ____________________ _ 

OBSERIIER SIGNA n.JR£/bA TC0 <' ~ R ~D... -\\aJ.~ 8-14-89 
C. Allison Hodges 
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PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

WELL No. 1076 

COMPLIANCE 
PRE -DRILLING TASKS JMIE INI17AI.S 

1. EXCA VA llON PE.'RAIIT OBTAINED. 6-29-89 c. A-.\-\ 

2. All EQUIPAIENT HAS BEEN CLE.'AN£!) BEFORE DRIWNG, 6-29-89 LA-\-\-

Ja. SCREEN AND CASINGS HA 1.£ BEEN WASHED. STE'AAlED, 
N/A 

RINS£D ,.,TH DE -IONIZED OR OIS",.1.ED WA TER. RINs£[) 
,.,TH ISOPROPYl.. ALCOHOl. HtRAPP£() ,.,TH PROTE'Clll.£ • 
COlIER/Nt; AND STOR£!) OFF THE GROUND. 

Jb. PRE-PACKAG£l) SCREENS, CASINGS AND CENTRALIZERS 8-14-89 C !At: 1-\ 
H£R£ USED. 

4. IKJRK AREA FOR SAMPLE.' EXAAlINA llON COlER£!) tWTH 6-29-89 C~ +-\ 
CLEAN POI.. >£7HYI.£N£ 

5. CLEAN KNlVE'S. GLOI.£s, SAAiPlE JARS AND LABELS 6-29-89 c~ 
ON-HAND. 

6. POI.. >£7HYl.£NE COVER IN PLACE OVER HOl£ 6-24-89 cAt\, 

ADDlllONAL NOlE'S/OIJSERVAllONS: __________________ _ 

OIJSERVER SlGNAlURE/lJATE'0 <' ~ I AD... =\\cJ.'t'= 8-14-89 
C. Allison Hodges 
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12~t;.ON TAMINA llQtV '-HE:.t;.K/.I£r 
DRI/./.ING EQUIPMENT 

ISOPROPYl.. OOONIZ£O 

E'QlJIPMENT SCRAP£' STEAM STE'AM AlCOHOL WATE"R 
CI.EAN RINSE' RINSE' RINSE 

RIC X X X NA NA 

AUGERS X X X X X 

BITS X X X X X 

HODS X X X X X 

SAMPl.£.RS X X X X X 

PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

OIJS£"RV£R SICNATlJHE/Il4TE: C. ~ \\c;cl ~ 6- 29-89 
C. Allison Hodges 
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12£r;.ON TAMINA TlQ!V Q.HE:.r;.KI.15..l 
ORII.I./NG E:.QUlPMENT 

ISOPROPYl... DEIONIZED 

E(JlIIPMENT SCRAPE STFAM STE:AM ALCOHOl. WAl'FR 
CLEAN RINSE RINSE RINSE 

RIG X X X N,/,4 N,/,4 

AlIG£RS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

OBSDMR SIGNATZI~7F ~. ~-\:\.dJ~ 6-29-89 
C. Allison Hodges 
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ORNL MONITORING WELL LOG PAGE'_1_ OF-L 

LOCA170N: WAG 7 DAT£': START: 6-29-89 

DRILlER: Rick Herron/Larry Ledbetter RNISH: 8-14-89 

Freddy Di xon LOGGE'D BY: !:;. 8]] i :ion HQdge:i 
HELPER.: 

Mobile B-50/Ingersol Rand T-4 
HEALTH PHYSICIST: W. H. Shi npaugh/ 

DRILL: L. C. Johnson 

TYPE DRIWNG.· S~lit S~oonJ AugerJ Air Rotar~ LUBRICANT TYPE: Green Stuff 

. No. SAMPLES TAKEN: Two TYPE: Soil 

CONTAINMENT TYPE: ~]g:itjcs Pans Containment Box 

THICKNESS OF SOIL (REFlISAL DEPTH): 12.0 DHIWNG FLUID SAMPLES .. 

DEPTH DRILLED IN ROCK: 8.0 TYPE: Water DAT£': 8-14-89 

TO TAL DEPTH OF HELL: 20.0 

'lfft.'!!J SAMPLE' P£RcoJT 
(NUMBER • R£COVEJty SOIL/9EDROCK DESCRIPTION .'""q 

FROM TO INTERVAL) I (SPUT SPOONS) 

0.0 1.5 Gravel. (fill material) 

I 1.5 1.7 ~O~~~Ob 40% Gravel in spoon. (fill material) 

1.7 3.5 •..... Clay, mottled, dark yellowish orange and dark", 
yellowish brown, with some weathered shale frag-
ments. Also contains roots. Slightly moi~t. 
Very easu push. 

3.5 5.5 0% Nothing in spoon. 

5.5 7.5 100% Clay, mottled (spotted), light olive gray, 
greenish gray, dark yellowish orange, with 
a dark mineral (flakes) dusky yellowish brown. 
Clay is firm and moist. 

7.5 9.2 ~06~~O~ 100% Clay, mottled (spotted), light olive gray, 
greenish gray, dark yellowish orange, with a 
dark mineral (in flakes), dusky yellowish 

-

brown. Clay is very firm. 

9.2 9.5 Shale, dusky brown, weathered and brittle. 
Spoon is hard to push. 

I 9.5 11.5 100% Clay, mottled (spotted), light olive gray, 

I' greenish gray, dark yellowish orange, with a 
dark mineral (in flakes), dusky yellowish 
brown, and shale (30%), dusky bro~n, (cont. pg ~ 
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ORNL MONITORING WELL LOG PAGE' _1_ or-L 

LOCA770N: WAG 7 DATE: START: 6-29-89 

DRILLER: Rick Herron/Larry Ledbetter ANISH: 8-14-89 

Freddy Dixon LOC(;£,D BY: C. 81] j SOD HQdg~~ 
HELPER: 

Mobil e B-SO/Ingersol Rand T-4 
HEALTH PHYSICIST: W. H. Shin~au9h/ 

DRILL: L. C. Johnson 

TYPE DRIWNG: S~lit SQoon l AugerI Air Rotar~ LUBRICANT TYPE: Green Stuff 

. No. SAMPLES TAKEN: Two TYPE: Soil 

CONTAINAIENT TYPE: 2]gS:tj!:;3 Pgn 3 Containment Box 

THICKNess or SOIL (REFlISAL !)£P1H): 12,0 DRIWNG R.um SAMPLES: 

DEPTH DRILLED IN ROCK: 8.0 TYPE: Water DATE: 8-14-89 

TOTAL !)£P1H or 1fElL· 20.0 . 

~r; SAMPLE PERCENr 
(NUAIBER ,. RECO'Sty SOIL/IJEDROCK DESCRlP770N .. .,': 

IF1!OU TO IN'/E1III'AL) (sPUT -'AAli/~) 

0.0 1.5 Gravel. ( fi 11 ma teri a 1 ) 

1.5 1.7 ~O~~~oO 40% Gravel in spoon. (fill material) 

1.7 3.5 w'" • Clay~ mottled, dark yellowish orange and dark, .. 
yellowish brown~ with some weathered shale frag-
ments. Also contains roots. Slightly mo;~t. 
Very easu push. 

3.5 5.5 0% Nothing in spoon. 

5.5 7.5 100% Clay, mottled (spotted), light olive gray, 
greenish gray, dark yellowish orange, with 
a dark mineral (flakes) dusky yellowish brown. 
Clay is firm and moist. 

7.5 9.2 ~06~~0~ 100% Clay, mottled (spotted), light olive gray, 
greenish gray, dark yellowish orange, with a 
dark mineral (in flakes), dusky yellowish 
brown. Clay is very firm. 

9.2 9.5 Shale, dusky brown, weathered and brittle. 
Spoon is hard to push. 

9.5 11.5 100% Clay, mottled (spotted), light olive gray, 
greenish gray, dark yellowish orange, with a 
dark mineral (in flakes), dusky yellowish 
brown, and shale (30%), dusky bro\,!n~ {cant. pg 2 
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ORNL MONITORING WELL LOG II PAGE_2_ ~~ 

OEP~ SAUPLE PERCENT 
(FEET: (NUUBER ,. RECOVERY SOIL/1JEDROCK OESCRIPTlON 

FROM TO INTFRVAL) I (SPUT SPOONS) 

9.5 11. 5 (cont. from page 1 of 2) weathered and brittle, 

laminated larger fragments very moist from 

10.5 to 10.8. 

11.5 11.8 75% Clay, moderate olive brown with shale, dusky 

brown, weathered, and laminated. 

11.8 12.0 Shale, olive gray, laminated. Water in spoon. 

12.0 Split spoon refusal and auger refusal. 

12.0 13.5 *Uneven, semi-hard drilling. Fast. 

13.5 16.0 Hard drilling, rough and irregular at 14.5, bit 

locked up. 

16.0 18.0 Smooth, even, fast drilling. 

18.0 20.0 Hard, rough, irregular drilling. 

20.0 Total Depth • 
*No detaileg lithologic log could be provided 

from 12.0' to 20.0' because containment box 

was used. 

-
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~~'7; SAUPLE PERCENT 
(NUUBER ,. R£CO~>;"S) SOIL/11EDROCK OESCRIPTlON 

FROM TO INTFRVAL) I (SPUT _..".... 

9.5 11. 5 (cont. from page 1 of 2) weathered and brittle, 

laminated larger fragments very moist from 

10.5 to 10.8. 

11.5 11.8 75% Clay, moderate olive brown with shale, dusky 

brown, weathered, and laminated. 

11.8 12.0 Shale, olive gray, laminated. Water in spoon. 

12.0 Split spoon refusal and auger refusal. 

12.0 13.5 *Uneven, semi-hard drilling. Fast. 

13.5 16.0 Hard drilling, rough and irregular at 14.5, bit 

locked up. 

16.0 18.0 Smooth, even, fast drilling. 

18.0 20.0 Hard, rough, irregular drilling. 

20.0 Total Depth • 
*No detaileg 1 ithologic log could be provided 

from 12.0' to 20.0' because containment box 

was used. 
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Engineering, Design & Geosciences Group, Inc. 
725 PeWssippi Parlnray 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)988-9788 

aE"LL No. 1076 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOG(;£,[). PROQfU) 
8~ c. A 111 son Hodges 8~ M1 chael L. Ebers 

ORIWNG COMPANY:
b
: =G:-:e:-0r-t_e_k __________ _ 

Rick Herron! 
DRILLER: Larry Ledbetter H£LP£R.: Freddy Dixon 

LOCA 1Ivr«<---.:.:.:. .. ·..:..:·"'....::· __ 

r;:!N) f:faf.offfINA 7CS 

E' 75 858 893 
£LEV. riROUNO 779 09 
£LEV. TOP STAINLESS 
S7FEl. CASING. 78 J J 5 
DRILLING DA TES: 
STARTFD: 6-29-89 
FINISHED: 8-14-89 

J.()Q(JN(; STEEl. co '-£R EQVIPMENT IE 6 • 0 INCH AUGER 8. 0 LF. 

IE 22 • 0 INCH AUGER 4. 0 LF. II rIO INCH DIAMETER 
STEEl. PR07CC71'E CASING 
3 . 22fT. ABO'E GROUND 

TO 7 _ 0 fT. BELOW 
GROUND SURFAce 

IE 80 INCH ROTAR~ 8. 0 

MA TERIALS USED 

EST. USED 
VOL. VOL. 

...lQ...0 !FET OF 2.0 IN. s.s. SCRE& 

11: 46 !FET OF 2.0 IN. s.s. CASING 

U 5.0 SACKS OF SAND 

4.2 ~ 
~ 5.0 

25.0 
30.0 

POVNDS OF BENTONITE' P£LL£TS 

SACKS OF CEMENT 

POUNDS OF POMJ£RED 8ENTONITE' 

GALLONS OF WA 7p? (CEMENTING) 

REASON FOR DIFFFRENC£S 8ETW£& ESTIMA TFD 
VOLUMES AND USED VOLUMES 

Wash out zones. 

IfEL ana IISED [J LOQON(J STEEl. COla 
[J R.USH 1/OtJN7ED lIEU COla 
[JOTHER 

51.7 TRAP IISED )D' [J NO IXI 

MONITORING lIEU PUMP BASE SET AT 17.2 FEET. 

CENTRAUZERS AT 5 • 0 FEET. 
20.0 FEET. 

____ FEET. 

NOTE: 

CtJNafE7C PAD 

(;If'" 15 1 1Nt::H DI'-£RTER 
~J[JL FT. ABO'E 
t:IlOtJND SURFAce TO 
_~_L. \ u_ FT. BEl.OW GROlIND 

SURFAce 

22 INCH 8OR£HOI.E 

O.O~ 

-:'1 fiROtIr .5£AJ. ~ TO 
~FEET 

11 .. 8 • 0 INCH DIAMETER 
BORDfOlI 

~CH DIAMCTER srAlNiiss 

STEEl. CASING 2.06 f.T. ABO'E 

G'ROIIND SURFAce TO 94FT. 

:;3 .. 8ENTaNlTC PE1J.ET .5£AJ. 

....2.&.L TO 7.8 FEET 

. SAND PAQ( 
.. 1 ...L.JL TO 19 4 FEET 

2 . 0 /NQI DlAMt:7ER 

.. ~3' ~- :~ STAICDS STEEl. Jl.Ql.0 

SflTfD ~. 4 fUl 

ALL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UN/ISS OTHERMSE NOTED: 

HCZC aENED tvr Flil N/A - - srMCESSI TO~ ' .. :. ,.. ~5I.r1RAP~ 
: '.:.::.:.: .. :.:.':'. ..1U!... TO ~ 

BOT'TtIII OF' I1OII£HOtE 

~ 
NOT TO SCALE 

. ,!~G£ .1l OF lL. 

.';" 

.''1 

Engineering, Design & Geosciences Group, Inc. 
725 PeWssippi Parlnray 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)988-9788 

aE"LL No. 1076 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOG(;£,[). PROQfU) 
8~ c. A 111 son Hodges 8~ M1 chael L. Ebers 

ORIWNG COMPAN~ Geotek 
Rick H'~e~r~ro~n~7r------------------------------------

DRILLER: Larry Ledbetter H£LP£R.: Freddy Dixon 

EQUIPMENT IE 6. 0 INCH AUGER __ 8.;;.... 0 __ LF. 

IE 22 • 0 INCH AUGER 4. 0 LF. 

IE 80 INCH ROTAR~ ____ 8_. 0 __ 

MA TERIALS USED 

EST. USED 
VOL. VOL. 

...lQ...0 !FET OF 2.0 IN. s.s. SCRE& 

11: 46 !FET OF 2.0 IN. s.s. CASING 

U 5.0 SACKS OF SAND 

POUNDS OF BENTONITE' P£LL£TS 

SACKS OF CEMENT 

POUNDS OF POMJ£RED 8ENTONITE' 

GALLONS OF WA 7p? (CEMENTING) 

REASON FOR DIFFFRENC£S 8ETW£& ESTIMA TFD 
VOLUMES AND USED VOLUMES 

Wash out zones. 

IfEL ana IISED [J LOQON(J STEEl. COla 
[J R.USH 1/OtJN7ED lIEU COla 
[JOTHER 

51.7 TRAP IISED )D' [J NO IXI 

MONITORING lIEU PUMP BASE SET AT 17.2 FEET. 

CENTRAUZERS AT 5 • 0 FEET. 
20.0 ~ ____ r~/. 

____ FEET. 

NOTE: 

£LEV. GROUND 779 09 
£LEV. TOP STAINLESS 
S7FEl. CASING. 78 J J 5 
DRILLING DA TES: 
STARTFD: 6-29-89 
FINISHED: 8-14-89 

J.()Q(JN(; STEEl. co '-£R 

..-- 10 INCH DIAMETER 
STEEl. PR07CC71'E CASING 

...... -- 3. 22fT. ABO'E GROUND 
TO 2 _ 0 fT. BELOW 
GROUND SURFAce 

CtJNafE7C PAD 

~_ 15 1 1Nt::H DI'-£RTER 
~J[JL FT. ABO'E 
t:IlOtJND SURFAce TO 
_~L_. _ \U FT. BEl.OW GROlIND 

SURFAce 

fiROtIT .5£AJ. ~ TO 
..... -----~ FEET 

/1 ... 1----- 8. 0 INCH DIAMETER 
BORDfOlI 

~CH DIAMCTER srAiNiiss 

STEEl. CASING 2.06 f.T. ABO'E 

G'ROIIND SURFAce TO 94FT. 

::14--- 8ENTaNlTC PE1J.ET .5£AJ. 

....2.&..L TO 7.8 FEET 

SAND PAQ( 
.... ----...L.JL TO 1 9 4 FEET 

2 . 0 INQI DlAMt:7ER 

J~~I------ STAICDS STEEl. Jl.Ql.0 

Sfl'fD ~. 4 fUl 

ALL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS OTHERMSE NOTED: 

HOLE a.EANED OIIT N I A INQf DIAMCTER STMIVLc.S:51 

TO~ -_=::.;.;. .... ...;..I:= •• .:....;.~ •• ..:.. ..... ~ •• +. -_srfA5I.r,:rtr fEET 
BOT'TtIII OF' I1OII£HOtE 

~ vYPE DWELL NOT TO SCALE 

PAGE ..ll OF 1!.. . 
• ;=:!.": 



... ERe / EDGE 
WE'LL No._lo76 Environmental 

and Energy OA 7£: 8-14-89 
~ Services CO. 

MONITORIN(i ~I.L MA lE..RIALS 
CER TlRCA TlON 

lTEM/MA TERIAL 12~ l£. (l!i£lJ 6~ TCH tJ/./.WOf 

SAND 
8-14-89 1 --

BENTONITE 
8-14-89 1 

STAINLESS STEFL SCREEN (PREPACKAGED I3lJ I£S) o NO 8-14-89 1 

STAINLESS STEEL CASING (PREPACKAGED I2\J YES) o NO 8-14-89 1 

STAINLESS STEEL CENTRALIZERS (PREPACKAGED ~ ~) 8-14-89 1 

STAINLESS STEEL CAPS (PREPACKAGED IX! I£S) 
DNO 8-14-89 1 

MONITORING KLL PIJMP (PREPACKAC£D .~ YES) o NO 2-01-90 4 

~ 
(;ROIIT 

8-14-89 1 

HElL COVERS 8-14-89 1 

SlJRFACt.- CASING 

COMMENTS: • 

-

. 

OBSERVER SIGNA TURE,/IJA TE r ,~~~~ 8-14-89 ~ 

C. Allison Hodges 

PA'(;£ --1i OF .fL. 

~ 
ERe / EDGE 

~LL No._1072-Environmental 
and Energy DA TE: 8-14-89 

~ Services CO. 

M.,ONITORIN(L WE'-' AlA lE.RIA,S 
CERTlFlCA TlON 

ITEM/MA TERIAL fi.~ 7E. fJ.$I12 fi~ [<tI:I.. ti.l.!.41liFR 

SAND 
8-14-89 1 --

BENTONITE 
8-14-89 1 

STAINLESS STEEL SCREEN (PREPACKAG£TJ 6iJ )'f"S) 
o NO 8-14-89 1 

STAINLESS STEEL CASING (PREPACKAG£TJ ~ ~) 8-14-89 1 

STAINLESS STEEL CENTRAliZERS ( PliEPACKAG£TJ ~ rt:S) 
ONO 8-14-89 1 

STAINLESS STEEL CAPS ( PR£PACKAG£TJ !XI )'f"S) 
ONO 8-14-89 1 

AlONI TOfiING If£LL PUMP ( PREPACKAG£/) .~ rt:S) o NO 2-01-90 4 

GROIJT 
8-14-89 1 

HElL COVERS 8-14-89 1 

SlIRFACI:.- CASING 

COMMENTS: . 
-

-

OBSERVE'R SlGNATURE/tJATE r ,C'L<:&~~ 8-14-89 --C. Allison Hodges 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-Hf"LL COUPLETlON 
CHECKLIST 

KLL No. 1076 

COMPLIANCE 

POST-WELL COMPLETION TASKS 

1. AlUD SCRAPED FROM AU(;£RS, SAMPLERS, AND ALl 
o lHER EQUIPAIENT. 

2. ALL MUD FROM RIG AND EQt)IPMENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE twTH THE 
SPEClFlCA TlON- PROIlfDED. 

3. JtEl.1 DElELOPED IN ACCORDANCE HlTH THE SPEClFlCA TlON­
PROIlfO£D AND DETAILS OF THE DEl£LOPAIENT ACmfTY 
RECORO£D. 

4. DRIWNG SITE PROPERLY·CLEANED UP AFTER 
COMPlETION OF ftElJ. INSTALlA TlON. 

JlA.JI INI77ALS 

6-29-89 cA'4 

6-29-89 V-\ \.+ 

2-01-90 :DC:....k--

6-29-89 C-{t\-U 

.. RELE'ASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULA 70RY COMPUANCE MONI1r:JRING JtEl.1S 
PHASE I. OAK RIDGE NATIONAL LABORATORY, OAK RIOG£. W.O. K-4147, .APRIl. 1987. 

OBSERVUI SKtNAnlRE",/I)ATE c: . DC) (;), &h-tW~<" 6-29-89 
C. Allison Hodges . 

}) • ~c-,.~L-:,") .s..x~ 2-01-90 
~ D. Charles Lytle 

.::' 

PAGE 1.?.. OF 1.!.. 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-HELL COMPLE77ON 
CHECKLIST 

POST-WELL COMPLETION TASKS 

1. AlUO SCRAPED FROM AUGERS, SAMPLERS, ANO AlL 
OTHER EQUIPMENT. 

2. ALL AlUO FROM RIG ANO EQUIPMENT SCRAPINGS ANO 
CUroNGS DISPOSED OF IN ACCORDANCE _TH THE 
SPEC/RCA TlON" PRO'ADED. 

.J. ItEU. DEVELOP£/) IN ACCORDANCE _TH THE SPEC/F1CA TlON" 
PRO'ADED AND DETAILS OF THE O£IIELOPIrIENT ACTI'ATY 
RECORDED. 

4. ORIWNG SITE' PROPERL Y.CL£ANEO UP AFTER 
COUPLETION OF IfEl..L INSTALLA TlON. 

I+E"LL No. 1076 

COMPLIANCE 
12AI£ INI77ALS 

6-29-89 c- A \-\ 

6-29-89 C- ~ \-\-

2-01-90 "1)c:"'\..". 

6-29-89 e-tL\-U 

" R£lEASE SPECIFTC TE'CHNICAL DIRECTIONS FOR REGtJLA 'fORY COMPUANCE MONITORING WE1.J.S 
PHASE I, OAK RIDGE NA'RONAL LABORATORY. OAK RIDGE. w.a K-4147. APRIl. 1987. 

-

OBSERJ,£R SI(;NATVR£/IJATE' c:: . C),CJ \), A-~~.o 6-29-89 
C. Allison Hodges . 

2-01-90 

D. Charles Lytle 
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~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING WElL 
DEVELOPMENT FORM 

O£VEL OPMENT DETAILS 

M£7H(}{) OF Surging and Pumping {2flflOPMO!..T: 

DflflOPMENT 
1-30-90 TIME: BEf;AN f2.~ TE: 

DflflOPMENT 
2-01-90 ENOIII(; OA TE: 

On£LOPMENT D. Charles Lytle OBSERIofD 8~ 

GWE IIEI.J.. Ioa,UME.· 7 • 3 GAlLONS 

TOTAL GAlLONS PUMPED: 612 TOTAt tIElJ. 1it'XUAE.S' PUMP£D: 77.0 

INIT1AL pH: 7 • 2 FINAL pH:---2..:.1. 

INITIAL CONOUCTl~TY (uS): 912 FINAL CONOUCTI~TY (u$)..~ 

KLL 

[)£SCR/PTION OF !NITIAL TURBlDlTy: __ M_u_d....,:dy::.....-____________ _ 

[)£~TlON OFFlWAL 7U~~ __ C_l_e_ar ________________ __ 

FINAL M£ASIJR£l) 7URBIDI~ 20 NTU I s ------------------------

lIEU M¥WOIED 8Y: R. C. Will iams MMES 
(){)()fI 

OF WATER: 
WATER 
DISCHARGED 
TO: 

None 
IZ GROtJND SURFACE 
o ST'ORM SE'IIERS 
o DRUMS 

INITIAL PR£-D£YEl.OPIENT 

o TANK TRlJQ( 
o STORAGE TANKS 
o OTH£R 

WA 7E1f DEPTH: 2.5 feet from ground su rface. 

O£VELOPAENT OBSERVA TlONS 

OBSERII£R SIGNA TlJR£/bA TE' D ·S':.hccl Q r:sS, ~ U 2 - 01- 90 
D. Charles Lyt e 

PAGE....l2 OF ~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING WElL 
DEVELOPMENT FORM 

O£VEL OPMENT DETAILS 

M£7H(}{) OF 
Surging and Pumping DflflOPMENT: 

f)£VELOPMENT 
1-30-90 BEf;AN 12~~" TIME: 

f)£VELOPMENT 
2-01-90 END/II(; DA TE: 

Dn£LOPMENT D. Charl es Lytle OBSERIofD 8~ 

GWE ffE1.J.. Ioa.UME." __ 7_. 3 ___ GAlLONS 

TOTAL GAlLONS PUMPED: 612 TOTAt tIElJ. 1it'XUAE.S' PUMP£D: 77.0 

INIT1AL pH: 7 . 2 FINAL pH: 7. 1 

INITIAL CONOUCTl~TY (uS): 912 FINAL CONDUCTI~TY (uS): 825 

KLL 

[)£SCR/PTION OF !NITIAL TURBlDlTy: __ M_u_d.....::dy:......-____________ _ 

Clear D£SCRIPTION OF FINAL TURBIDITY: ________________ _ 

FlNAL~ TU~TY: ___ 20_N_T_U_'s ______________ _ 

lIEU M¥WOIED 8Y: R. C. Will iams MMES 

(){)()fI 

or WATDe-
WATER 
DISCHARGED 
TO: 

None 
IZ GROtJND SURFACE 
o ST'ORM SE'IIERS 
o DRUMS 

INITIAL PR£-D£YEl.OPIENT 

o TANK TRlJQ( 
o STORAGE TANKS 
o OTH£R 

WA 7E1f DEPTH: 2.5 feet from ground su rface. 

O£VELOPAENT OBSERVA TlONS 

OBSERIoO SIGNA 1ZIRf/t1A TE' D ·\:.hccl Q r:sS, ~ U 
D. Charles Lyt e 

2-01-90 

PAGE....l2 OF ~ 



ERe / EDGE IfEZ.l. NO. 
1076 

.. . Environmental LOCA 71ON: WAG 7 
and Energy 

DATE: 1-30-90 
~ Services CO. 

MONITORING WELL .DEVELOPMENT PROGRESS 

ONE HE1.L IaVME = 7.3 GAJ.LONS 

fJAI.I..GWS DESCRIPTION ItI£ASVRED 
pH 

CONDUC- TOrAL. tIE1./. 
DATf: 77A1E PUMI'fD 

OF 17JHI1ItNTY l1JJTY GALLONS KlVM£.S' COMMENTS 
nJRBIDITY (N17J'S) fftS) PtlMPE1J PtJIIPED 

1-30-90 1300 98 Muddy -- 7.2 912 98 13.4 

1-30-90 1600 58 Muddy -- 7.2 822 156 21.4 

1-31-90 1100 130 Muddy -- 7.1 887 286 39.2 

1-31-90 1500 56 Muddy -- 7.0 887 342 46.8 

2-01-90 1530 220 Clear 20 7.1 825 562 77 .0 

.. 

. ' 

",<, 

, 

,* 

R£S1.JL 15 A T END 220 Clear 20 7.1 825 562 77 .0 
OF D£J,£I.OPMENT 

fX'.'MIlIENTS Well was fast rechanger pumped more water than we could keep up 

with, passed and moved on. 

I OBSERVER SIGNA 7lJR£/tJA TE ""b. (' 1- ~\~'"'Id I.H....l 2-01-90 
~. '-liar It::::. ,j"\.lt:: 

o,,"c- 17 '>t:" 24 

ERe / EDGE lIEU Na 1076 

·0 . Environment&l LOCA lION: WAG 7 
and Energy 

DATE: 1-30-90 
~ Services CO. 

MONITORING WELL .DEVELOPMENT PROGRESS 

ON£' lIEU 'r'OlUM£' = 7.3 GAl.LONS 

QA/.J.f.WS D£SCRIP71ON 
pH 

CONDUC-

~:: 
IfE1.J.. 

DATE 17M£' PUMP£1) 
OF 1VRIlIDITY ."."TY 1.a.W£5' COMMENTS 

TlIRBIDlTY (NTU'S) (11.5) Pt/IIP£D 

1-30-90 1300 98 Muddy -- 7.2 912 98 13.4 

1-30-90 1600 58 Muddy -- 7.2 822 156 21.4 

1-31-90 1100 130 Muddy -- 7.1 887 286 39.2 

1-31-90 1500 56 Muddy -- 7.0 887 342 46.8 

2-01-90 1530 220 Clear 20 7.1 825 562 77 .0 

,. 

. .. 

RESUL rs AT £NO 220 Clear 20 7.1 825 562 77 .0 
OF O£YE1.OPMENT 

COMMENTS Well was fast rechanger pumped more water than we could keep up 

with~ passed and moved on. 

OBSER't£R SIGNA TlJR£/tJA T£ l:::>~ ~ \l~'"\ ~ lrl.i 2-01-90 
~ II (U It:::. ,.y'\.~ t: 



ERe / EDGE 

, and En.ergy HELL No. 1076 I ., Environmental 

~ Services Co. .' I 
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 f:.l F:: J. N I TE D I {'1~"IETEF 1,'.JEL.l... TO 1f:~N I I"'~BT f~~!\IT (.4NEOUE; 
CHAPGE OF L<J(.:':; TEf':;:" ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"(::) ~3:"_UI3 TEf,"!" FOF: DETEF:i'1 I I\j I :\1(3 HyDF.:t"UL. I C C[lt\IDUCT I '..j I r( 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
F'Ei"~E::-:-i:;;;~ T I r·m v.JEL.LS I! ) 

}.,J.J E:: L., 1._ t\1 i]" ~ :l () 7 .::::. DATE OF TE8T= 3/09/90 

PROJECT NO.: [221-002 CL lENT:: I"IMES 

SITE LOCATION: WAG 7 

EDGE~ INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

H·.1PUT Dr2jTr; Am::: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 16.16 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 
ESTIMATED POROSITY OF GRAVEL PACK = .20 

.. 9,~) F~EET 

F·i:';L_Lli\iG-r·tE!~)!) Ih!I)E>: ::::: 1 (filiI IF' Fi::iL.L .. Ir"'~13~tr~)'1 IF F;.~I~::;I!\iC:J) 

OF DEPTH-TIME DATA POINTS = 32 

-
HO WAS COMPUTED FROM INTERCEPT OF PLOT O~ LOSCH) VB. TIME 

SUCCESSIVE COMPUTED 
t,)AL..UES FOF: 1,,·iO 

(F'EET) 

1. II t:17't)~3 

111 :;)::)87 

; 

PAGE .ilL or a. 

• 

e 

WELL No. 1076 

ERe / EDGE ! ., Environmental 
~ and Energy 
~ .. Services Co. 

r-------------------~------~--__ ~eR 
HYDRAULIC CONDUCTIVITY CALCULA TfONS 

; PROGRAM BLUGT, VERSION 4.1, NOV. 1986 

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

(1) METHOD OF COOPER, 8REDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VDL.3, NO.1 OF WRR ENTITLED 
"RESPONSE 01:::' {:.i FIN I TE D I t-li"'IETER l,iJEL.L. TO ('~I\I I !"'~ST (')NT {fNEOLJS 
CHf".:;F:GE OF W(.::;TEr:.:") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"(:~l SLUt:::': TEST FOF~ DETEF:MII\~Ir-... ii3 H''r'L'F:~:,UL.IC COi'",IDUCTlt.JIT\' 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 

DATE OF TEST: 3/09/90 

PROJECT NO.= E221-002 

SITE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN - 16.16 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT - 1196 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 
NUMBER OF DEPTH-TIME DATA POINTS = 

-
HO WAS COMPUTED FROi1 INTERCEPT OF PLOT U~ LOSCH) VB. TIME 

SUCCESSIVE COMPUTED 
VAL"UES FOR 1"'iO 

t 11 87'~)~3 

PAGE..liL or .2.L. 

• 
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ERe / EDGE 
Environmental 
and Energy. 
Services Co. 

WELL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T II'1E 
6SEC; 

10.00 
:2(:n {)(i 

3(). c)() 

40 .. 00 
5C.in ()() 
(:10" 00 
75 c {)t) 

'?C) D (j(: 

:t (}~5 D ()~) 

1. 2i). ()(} 

15()>> ()(; 
1 :3~) It (::() 

24(::" 00 
3()C,,, ()(; 

3l:.,C:" ()~) 
.. ;+2~). (;() 
i.l8i) II (1(; 

5l.1(:., c!~) 
'-")()c~u (}~) 

72()" (>() 

·540 .. GO 
9,~(jll ()(} 

1080,,(10 
12(;0 .. 00 
132t) q ()() 

1440.00 
1560.00 
1680.00 
1800.00 
1920.00 
2040.00 
21·~{) " ~)() 

DEPTH TO vJATER 
(FEET) 

:3 .. 830 
~5 D ·!:.3() 
:3 .. 490 
3 .. 37() 
3. 26C) 
3 .. 1.!:,(j 

3., (iLl-i) 

~::. 93() 
2 .. 830 
~2 u 7 L'rt) 

:;'~. 59(; 
:~" Z:~'I:J() 

2" :25::) 
2.,. (}9() 

1. <;;4(: 
1.830 
t . "?"3C: 
1.660 
1.590 
1.490 
1.450 
1.400 
1'136() 
1. , 3'i·(j 
1.310 
1.29(> 
1., 2f() 
1. ..., ;:: ....... 
.L \I; .':-'--'~ .. ' 

1.25() 
1 11 2 .. ;:i,.C; 
:t .. 22t) 
1" :21t) 

HEAD 
(FEET) 

2.870 
2. 67~) 
2 .. ~3:::::() 

2.41.0 
2 It 3()i) 

210 2{)(: 

2. ~)8() 

1 II Ct-l() 

1." 8'70 
1 .. 7~30 
1. " 6~50 
1,. 5(}() 

1.29(:: 
til 1 ~:::(; 

.9BO 
• 87() 
ft 77() 
.700 
• ,.s::.:;() 
• 53i) 
.. 4'7'0 
.440 
.400 
.38(; 
Jt 35() 
• 33() 

'""::- ., r· 
...... 1.ll._} 

.300 
" ::I::y() 
a 28() 
» 2iS() 

'12:'sCl 

1076 

k****~******************************1***********************~ 
~ETHOD OF BOUWER AND RleE 

C:Oi'1FUTED F:ESULTS I.J~:; I j'"JG D I i'41'1ETEP OF DF:: I LLED HOLE ~ 

e PERMEABILITY = l.ISE-Ob FT/SEC 3.52E-O:'i CI'!lSEC 

TRANSMISSIVITY = 1.ISE-05 FT**2/SEC 

PAGe....l2. OF~. 

! ..., 
~ ~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

YS£LL No. 1076 

.~------------~--~ 

• 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T I t-1E 

10.00 
2(: n (:~) 

.q·0,,00 

9(} &I (:(: 

240 .. 00 
3C)() " C:(; 

·42(). (:~(; 
480.00 
54(: .. ()~) 

72() M (}{) 

840 .. (;0 

1080,,00 
12(;0,,00 
132() OJ ()() 

14"+0.00 
1560 .. 00 
1l::..8t) .. ~)() 
'18()(}. C)~) 

192(} u ('lei 

DEPTH TO l;JATER 
(FEET) 

:3 .. 830 

:3.490 
3" 37(; 
3 .. 26C) 

2,1 t~3C' 

2.590 

:1..940 
1 &I 83i) 
t 1i 73(: 
:1..6.::'0 
i.590 
1.49(; 
:1..450 
1.400 
1,1 3.~() 
1.340 
1.310 
1" 29f) 
1 .. 270 

1.25(j 

:1. ,. 22(; 

HEAD 
(FEET) 

2.870 
2. 67() 
2M 53() 
2.41.0 
2~ 3()() 

2" 2()() 

2.080 
1. ". \.?7() 
l~8·7() 

1 .. '78(1 
:I. .. 6~::;O 
1.500 
1.290 

.9BO 
• 87() 
.770 
.700 

r -to .... 

• i~ •• ~lt_J 

.53(: 

.490 

.440 

.400 
• 38i) 
M 35() 
• 33() 
.3:tc) 

a 28c) 
» 26() 

.-, 1.-_": t·~. 
" ,':"'_J"~; 

.. -

k************************************************************ 
~ETHOD OF BOUWER AND RICE 

C:DNFUTED F~ESULTf::l I)SIi'··IG DIAi'IETEP OF DRILLED HOLE: 

PERMEABILITY = 1. 15E-06 FT/SEC 3. :)2E-O~.:j CiVLlSEC 

TRANSMISSIVITY - 1. 15E-05 FT**2/SEC 
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ERe / EDGE 
... Environmental 

and EneI'JY 
~ Services Co. 

HElL 

HYDRAUUC CONDUCnVl[y CALCULA nONS 

2 3 4 7 8 9 10 II 

TIME IN MINUTES 
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ERe / EDGE 
., Ellvironmelltal 

and EneJ"IY 
~ Services Co. 

HYDRAUUC CONOUCn'dTY CALCULA nONS 

2 3 4 7 8 9 10 II 

TIME IN MINUTES 
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~Englneerlng, Design '" Geoscleilc~. Group, Inc. 
726 PeW.alppJ ParJrway . 

.: • P.O. Box 23010 Knoxville. 1'.11 37933-1010 

WE'LL NO. : LOCA110N: 
G. ~/ 

SAMPLE INTERVAL: 

.S' 

&HAIN OF CUSTODY RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDG£' NA 110NAL LABORA TORY 

S:c> 

NIJM8£'R 

ICf"S6\ 

s..o' 'D ':S:'" r 
. RELlNQIJISHED BY: 

(SIGNA TUR£') . 
DA TE.··I 11ME: I ,WlTH.·:;n. RECElvtO BY: 

(SIGNA 7VRE) 
DA TE.' I. 11ME: I+1TH: 

TYPE OF SAMPLE: FUT SPOON CORES-SOIL o AIJGER CIJmNCS-SOIL 0 AIJG£'R ClJmNCS-ROCK 

o AIR ROTARY CIJmNGS-ROCK o DRILL WA lFR (NO AIR IN SAMPLE) 0 OTHER ____ _ 

ALL SAMPLES ARE IMMEOIA TEl Y PLACED IN I-CH£,M SPECIAL TY CLEANED CONTAIN£'RS AND SEALED. 
. . "j 

REMARKS: .'.: 

~~~~ ~~:;~~;~: ,</:,:;.. 

.'j ,.,; 

: ~ ~ ;q~; '?~~7tZt'.'~K:~ ~t ~~:~':fi?'~~~;,~}~!F· 

-

~Englneerln& Desl&n & Geo.clenc~ GrouP. Inc. 
726 PelUa81ppi Parkwal . 

> P.O. Box 23010 KnoXVIlle. Tn 37933-1010 
" . 

HELL NO. LOCAllON: 

~HAIN OF CUSTOO Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA 710NAL LABORATORY 

TYPE: 
G:. -/ 

DA 
I -:> ' - .::::..0 

NlIMBER 

. RELINQlIlSHED BY: 
(SIGNA llIRE) . 

DA TE" 71ME: , W1TH.';;;;" RECEIVED BY: 
(SIGNA llIRE)· 

DA TE: . 71M£: Hl11I: 

TYPE OF SAMPLE: ;-SPUT SPOON CORES-SOIL [J AUGER CUmNGS-SOIL [J AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK [J DRILL WA TER (NO AIR IN SAMPLE) [J 011lER ____ _ 

ALL SAMPLES ARE IMMEDIA TE'L Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 
• oj 

REMARK~ ___________________________________________ '_' ____________________________ _ 
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FOR 
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DATE: SAMPLE INTERVAli 
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CHAIN OF CUSTODY RECORD 
FOR ~Englneering, Design ,. Geosclenc~. Group, Inc. 

725 PelU8s1ppl Parkway 
P.o. Box 23010 Knorri1le, Tn 37933-1010 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA llONAL LABORATORY 

HELL NO. 
\01(,... 

RELINQUISHED BY.'­
(SIGNA 7ZlRE) 

OCAllON: 

uJ¥\G:. - ~ 
SAMPLE INTERVAL: 

,,\. ~- r::J.·o 
OA T£: I llME: I ,MTH: RECEIVEO B~ 

(SIGNA 7ZlRE) 

.sC\\ 

lIs-'O 

OAT£: , llME: MTH: 

."'os-

T'rPE OF SAMPLE: .JfSPLlT SPOON CORES-SOIL o AUGER CUmNGS-SOIL 0 AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK o ORILL WA TER (NO AIR IN SAMPLE) 0 OTHER _____ _ 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-:-CHEM SPECIAL TY CLEANED CONTAINERS ANO SEALED. 

REMARKS: -----------------------------------------------------------------

I~ ~, ____________________________________________________________________________________________________ ~ 
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~Eng1neering. Design & Geoscienc~s Group. Inc. 
725 PeW.slppl Parkway 
P.O. Bolt 23010 Knoxvtne. Tn 37933-1010 

LOCATION: 

uJY\-C::. - ~ 
SAMPLE INTERVAL: 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA 7l0NAL LAOORATORY 

TYPE: 

-I· S--\'"d .. ·O 
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(SIGNA TlJRE) 

DA TE': TIME: , WITH: RECEIVED on 
(SIGNA TlJRE) 

DATE': .7lME: WITH: 

TYPE OF SAMPLE: J(SPlIT SPOON CORES-SOIL 0 AUGER CUmNGS-SOIL 0 AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK 0 DRILL WA TER (NO AIR IN SAMPLE) 0 OTHER ____ _ 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I~CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: ----------------------------------------------------------------

I~~----------------------------------------------------------------------------~ -



CHAIN OF CUSTODY RECORD SAMPLE 

.' iM., • FOR 
NUMBER .. ~ II Engineering, Design I( Geosciences Group, Inc. MARl1N MARIETTA ENERGY SYSTEMS I 725 PeW-am,1 par~ 

OAK RID(;£' NA 710NAL LABORA TORY l6"~ P.O. Box 2 010 Kno .0 1'Il 37833-1010 . 
WELL NO. LOCA710N: TYPE: 

J t:{)G:, WA-<C-~ v.Jt\~~ 
SAMPLER: 

~o<ttI\..A-
SAMPLE INTERVAL: DATE: 71M£: 

/' . "'(.~ .. ~/~ 6e,- ltf--&, e.~~ II 

RELINOUISHED B~ DATE: 71ME: • WITH: RECE/VElJ B~ DATE: ,71ME: WllH: 
(SIGNA TlIRE) (SIGNA TURE) 

: ' ~;J1A/1:A . 
t\oJea j'.-s) £t:bE' c ~ 0." 0 ~ X-\S~ P~t.r~ OYr' "$ 7 

U 

-

TYPE OF SAMPLE: o SPLIT SPOON CORES-SOIL o AUGER CUmNGS-SOIL D AUGER CUmNGS-ROCK 

D AIR ROTARY CUmNGS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) DOlHER 

ALL SAMPLES ARE IMMEDIA TEL r PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
'. 
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, 
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U 

-
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ALL SAMPLES ARE IMMEDIA TEL r PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
'. 

, 

, 
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Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORINt: IfELL PROGRAM 
IfELL DA TA NARRA me 

IfELL No. 1077 

Monitoring well number 1077 is located in WAG 7. 
It is located approximately 150' northwest of 
abandoned waste pit #2 and approximately 350' west 

of abandoned waste pit :/#3. The location is shown 

on ORNL drawing number C3E20004 A075. Survey 

coordinates for this well are N 17872.008, 

E 25815.088 (X-10 grid) or latitude 35 0 54' 32.93" 
and longitude 84# 19' 25.55". 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. 1I 

1.2 Drilling Information 

Well number 1077 was drilled by Geotek Engineering 

Company. A Mobile B-50 rig and an Ingersol Rand 

T-4 rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 
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1.0 General Information 

1.1 Well Location 

MONITORING HELL PROGRAM 
HELL OA TA NARRA"lIE 

HELL No. 1 077 

Monitoring well number 1077 is located in WAG 7. 
It is located approximately 150' northwest of 
abandoned waste pit #2 and approximately 350' west 
of abandoned waste pit #3. The location is shown 

on ORNL drawing number C3E20004 A075. Survey 

coordinates for this well are N 17872.008, 

E 25815.088 (X-10 grid) or latitude 35 0 54' 32.93" 

and longitude 84° 19' 25.55". 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 1077 was drilled by Geotek Engineering 

Company. A Mobile B-50 rig and an Ingersol Rand 

T-4 rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 
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MONITORING IfEU PHOGRAJI 
IfEU DA TA 'ft1ff 111£ 

HEU No.--::..;;;.:...:..7_ 

and Larry Ledbetter with the assistance of Freddy 
Dixon and James Shelton. Drilling commenced on 

6/21/89 and was finished on 8/8/89. 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:* 

6/19/89: Auger rig, tools and pan were deconed 
and mobilized to the site. Plastic was 
placed over work area and the rig was 
set up. A 22.0" auger was used to auger 
to 4.0' in order to set a 15 1/4" 
diverter casing. No radiation detected. 

HP says its o.k. and cuttings do not 
have to be contained. Photovac reading 

down borehole are 0.03 ppm. Auger 
cuttings read 0.01 ppm. The augers were 
removed and the diverter casing was 
installed and grouted. 

7/27/89: The T-4 and drilling equipment were 

deconed, mobilized to the site and set 
up. A containment box was hooked up and 

a 14.0" borehole was drilled from 4.0' 
to 11.5'. Drilling was stopped because 
the water pump broke. 

7/28/89: The water pump was repaired and the 
borehole was extended to a total depth 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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MONITORING HElL PROGRAM 
ItE1.I.. OA TA ~ TT~ 

HElL No.--",-,;..;....;...._ 

and Larry Ledbetter with the assistance of Freddy 

Dixon and James Shelton. Drilling commenced on 

6/21/89 and was finished on 8/8/89. 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:* 

6/19/89: Auger rig, tools and pan were deconed 

and mobilized to the site. Plastic was 

placed over work area and the rig was 

set up. A 22.0" auger was used to auger 

to 4.0' in order to set a 15 1/4" 
diverter casing. No radiation detected. 

HP says its o.k. and cuttings do not 

have to be contained. Photovac reading 

down borehole are 0.03 ppm. Auger 

cuttings read 0.01 ppm. The augers were 

removed and the diverter casing was 

installed and grouted. 

7/27/89: The T-4 and drilling equipment were 

deconed, mobilized to the site and set 

up. A containment box was hooked up and 

a 14.0" borehole was drilled from 4.0' 

to 11.5'. Drilling was stopped because 

the water pump broke. 
7/28/89: The water pump was repaired and the 

borehole was extended to a total depth 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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MONITORING IfEU PROCRAM 
Hfl.L DA TA NARRA lTV£' 

HElL No. 1077 

of 14.0'. The 10.0" surface casing was 
installed to a total depth of 14.0' with 

a bentonite seal to 11.1'. The 10.0" 

was then grouted using 6 bags of cement 

and 30 lbs. of bentonite. 

8/8/89: The rig and equipment were deconed, 
mobilized to the site and set up along 

with the containment box. An 8.0" 
tricone bit was used to drill with. 
While loading a rod during drilling, a 

leak developed in a hydraulic hose. The 

hose only leaks when the carousel is in 

motion. No fluid has leaked into the 
borehole. The hose was repair on site 

as per R.C. Williams. The hole was 
covered and the mast was let down so the 

hose could be repaired without 
jeopardizing tae integrity of the well. 
After the hose was repaired, drilling 
continued and the borehole was extended 

to a depth of 72.5'. Water and air 

samples were taken at 47.0'. The 
borehole was cleaned and allowed to 

recharge for 1 hour. When the water 

level was checked, no water was 
detected. As per ERe and R.C. Williams 
the boring was drilled 10.0' more to 
82.5'. After 30 minutes of recharge, 

the water level was at 36.0' below 

surface and rising. The borehole was 

cleaned and the rods removed. Mike 

Ebers was on site to complete the well. 
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MONITORING lIEU PROGRAM 
HEl.L DATA NAMA"VE 

lIEU No. IOZZ 

8/8/89: 

of 14.0'. The 10.0" surface casing was 
installed to a total depth of 14.0' with 

a bentonite seal to 11.1'. The 10.0" 

was then grouted using 6 bags of cement 

and 30 lbs. of bentonite. 

The rig and equipment were deconed, 
mobilized to the site and set up along 

with the containment box. An 8.0" 

tricone bit was used to drill with. 
While loading a rod during drilling, a 

leak developed in a hydraulic hose. The 

hose only leaks when the carousel is in 

motion. No fluid has leaked into the 
borehole. The hose was repair on site 

as per R.C. Williams. The hole was 

covered and the mast was let down so the 
hose could be repaired without 
jeopardizing the integrity of the well." 
After the hose was repaired, drilling 
continued and the borehole was extended 

to a depth of 72.5'. water and air 

samples were taken at 47.0'. The 

borehole was cleaned and allowed to 
recharge for 1 hour. When the water 

level was checked, no water was 
detected. As per ERC and R.C. Williams 
the boring was drilled 10.0' more to 

82.5'. After 30 minute~ of recharge, 

the water level was at 36.0' below 
surface and rising. The borehole was 

cleaned and the rods removed. Mike 

Ebers was on site to complete the well. 
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MONITORING JtEl.L PROGRAM 
HELL OA TA NARRA TT'r£ 

HEU No. 1077 

Fifteen feet of 4.0" stainless steel 

screen and 70.0' of 4.0" stainless steel 

casing were installed to a depth of 

82.60', centralizers were placed at 82, 

64, 44, 24 and 4.0'. The sand was 

tremied in with water to 63.3'. 

Bentonite was poured into a depth of 

60.3',4.3 sacks of sand and 1 bucket of 

bentonite were used. When the air 

sample was checked under the ultraviolet 

light, some possible oil stains were 

detected. J. Greene sent them to the 

lab to be analyzed. 

8/9/89: The borehole was tremied grouted under 

the supervision of James Lamb. Twelve 

bags of cement and 60 lbs. of bentonite 

were used. 

9/5/89: 

9/6/89 : 

The well was tested with the Go-NoGo" 

gauge. The gauge would not go past 

74.5' . 

The well was tested with a water pump to 

see if it would fit. The pump went to 

the total depth and was passed by R.C. 

Williams. 

This well was logged by ERC Environmental and 

Energy Services Co., Inc., hydrogeologi~t C. 

Allison Hodges. All well construction materials 

and supplies were from Martin Marietta Energy 

Systems approved batches. The batch origin of 

individual items is shown on the included 

Monitoring Well Materials certification form. 
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MONITORING JtEl.L PROGRAM 
HELL OA TA NARRA TT'r£ 

HEU No. 1077 

8/9/89: 

9/5/89: 

9/6/89 : 

Fifteen feet of 4.0" stainless steel 

screen and 70.0' of 4.0" stainless steel 

casing were installed to a depth of 

82.60', centralizers were placed at 82, 

64, 44, 24 and 4.0'. The sand was 

tremied in with water to 63.3'. 

Bentonite was poured into a depth of 

60.3',4.3 sacks of sand and 1 bucket of 

bentonite were used. When the air 

sample was checked under the ultraviolet 

light, some possible oil stains were 

detected. J. Greene sent them to the 

lab to be analyzed. 

The borehole was tremied grouted under 

the supervision of James Lamb. Twelve 

bags of cement and 60 lbs. of bentonite 

were used. 

The well was tested with the Go-NoGo" 

gauge. The gauge would not go past 

74.5' . 

The well was tested with a water pump to 

see if it would fit. The pump went to 

the total depth and was passed by R.C. 

Williams. 

This well was logged by ERC Environmental and 

Energy Services Co., Inc., hydrogeologi~t C. 

Allison Hodges. All well construction materials 

and supplies were from Martin Marietta Energy 

Systems approved batches. The batch origin of 

individual items is shown on the included 

Monitoring Well Materials certification form. 
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2.0 Technical Information 

2.1 Decontamination Procedures 

MONI1l'JHINt: IfEZ.i. PR()(;RAM 
HfZ1. DA TA NA8B.

O 
~ mE" 

HEl.L. No.--=1...:.07:..;:7_ 

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

2.2 Geology 

WAG 7 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 

have undergone extensive deformat~on and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56° 
northeast and dips of about 30° to the southeast. 
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2.0 Technical Information 

2.1 Decontamination Procedures 

MONlroRINt: IfEl.L PROGRAM 
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IfEl.L No. 1 077 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 
Compliance Monitoring Wells Phase I, 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 7 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56 0 

northeast and dips of about 30° to the southeast. 
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2.3. Sample Collection" 

MONITORING NEll PR()(';RAJI 
NEll OA TA IVAHRA 111,£' 

HElL No. 1077 

One 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. 
This drill water sample, 1077W01, was collected 

from the water pump on the drill rig on 8/8/89. 
Analytical results for the water 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 twenty two-inch 
diameter boring was augered from ground surface to 
4.0 feet. A fifteen-inch diverter casing was 
installed from surface to 4.0 feet below ground 
surface and grouted in place. The boring was then 
extended using a fourteen-inch air rotary tricone 
roller bit from 4.0 feet to 14.0 feet. A ten­
inch diameter string of decontaminated steel 
surface casing was installed from 0.0 feet to 14.0 
feet, sealed with a 2.9-foot bentonite pellet 
layer from 11.1 feet to 14.0 feet, and tremie 
grouted in place. The surface casing minimizes 
potential cross contamination between the regolith 
and bedrock water bearing zones. After the 
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4.0 feet. A fifteen-inch diverter casing was 
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HELL OA TA NARRA 77'1£ 

HEl.L No. 1077 

surface casing was installed, the air rotary 
method was used to drill an eight-inch diameter 
boring to a total depth of 82.6 feet. A four­
inch diameter stainless steel screen with welded 
bottom cap was installed from 67.6 feet to 82.6 
feet. A four-inch diameter stainless steel casing 
was installed from the top of the screen at 67.6 
feet and extended 2.27 feet above ground surface. 
A sandpack was tremied into the annular space from 
63.3 to 82.6 feet, with a 3.0-foot bentonite 
pellet seal poured into the annular space above 
the sandpack from 60.3 to 63.3 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 1077 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 240 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured was 4.0 NTU's. A 
development form showing the exact method of 

development and other pertinent data is appended. 
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surface casing was installed, the air rotary 
method was used to drill an eight-inch diameter 
boring to a total depth of 82.6 feet. A four­
inch diameter stainless steel screen with welded 
bottom cap was installed from 67.6 feet to 82.6 
feet. A four-inch diameter stainless steel casing 
was installed from the top of the screen at 67.6 

feet and extended 2.27 feet above ground surface. 
A sandpack was tremied into the annular space from 
63.3 to 82.6 feet, with a 3.0-foot bentonite 
pellet seal poured into the annular space above 

the sandpack from 60.3 to 63.3 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 1077 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 240 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured was 4.0 NTU's. A 
development form showing the exact method of 

development and other pertinent data is appended. 
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.., 
~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONf"f()RINC WEl.L. PROCRAM 
HEZ.L DA TA NAMA TlVE 

HELL. No. 1077 

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 2/8/90 at a depth of 80.1 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. 

2.5 Hydraulic Conductivity Testing 

Well number 1077 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously removing a known 
quantity of water from the monitoring well and 
measuring the recovery of the water level over 
time. The changing water levels were measured 
using a Druck 15 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 2.56 x 10.6 cm/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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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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 2/8/90 at a depth of 80.1 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. 

2.5 Hydraulic Conductivity Testing 

Well number 1077 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously removing a known 
quantity of water from the monitoring well and 
measuring the recovery of the water level over 
time. The changing water levels were measured 
using a Druck 15 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 2.56 X 10.6 cm/second (shown 
as permeability on the hydraulic conductivity 
calculations) 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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WELL No. 1077 

~ 

PRE -DRILLING CHECKLIST FOR 
MONITORING HELLS 

PRE -DRILLING TASKS 

1. £XCA VA 'DON PERMIT OBTAINED. 

2. ALL EQUIPMENT HAS B£EN CLEANED BEFORE DRIWNG. 

.](J. SCR££N AND CASINGS HA ~ B££N WASH£D. ST£AM£D. 
RINSED HlTH DE -IONIZED OR OIS'DLL£D WA T£R. RINSED 
WITH ISOPROP't! ALCOHot.. WRAPPED iWTH PROT£C'D~ 
COVERING AND STORED OFF THE (;Ro()NO. 

.]b. PRE'-PACKA(;£D SCR££N5. CASINGS AND CENlRAl.JZERS 
HfR£ USED. 

4. 

5. 

6. 

WORI( AR£A FOR SAAlPL.£ £XAMINA'DON COI,£'RED ItfTH 
CLEAN POi. '1'ETH't1.£N£. 

CLEAN KNlIlE5. GlO~ SAMPLE' JARS AND LABELS 
ON-HAND. 

POL '1'ETH'tl.£NE COI,£'R IN PLACE OI,£'R HOLE. 

COMPLIANCE 
DA TE INI TlALS 
6-21-89 Cf4 \-\-
6-19-89 c...A H 

N/A 

8-08-89 c...lA~ 

6-21-89 CAH 

6-21-89 ~JL. 

6-21-89 CA\~ 

AOOtnONAL NOTES/08SE'RVA'DONS: ____________________ _ 

O/JS£RI,£'R SlG'NATlJRE,/tJAT£ ~ . C'\\)~ .£:>:" 1\Od(\~-21-89 
C. Allison Hodges 

,'. i 

.. . 
, . 

.l' 
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and Energy 
Services Co. 

PRE -DRILLING CHECKLIST FOR 
MONITORING Uf"LLS 

WELL No. 1077 

COMPLIANCE 
PRE -DRILLING TASKS DATE INITlAI.~ 

1. EXCA VA TlON PERMIT OBTAINED. 6-21-89 CAt\-

2. ALL E()(jIPMENT HAS BEEN CLEANED BEFORE DRIWNr;. 6-19-89 c...AH 

Ja. SCREEN AND CASINGS HA Ii£" 8EEN WASHED. STE'AMED. N/A 
RINSE/} HfTH DE-IONIZED OR DISTILlED WA TER. RINSED 
WITH ISOPROPYL ALCOHOL., WRAPPED WTH PROTE'C711i£" 
COIlERING AND STORED OFF THE GROUND. 

Jb. PRE -PACKAGED SCREENS. CASINGS AND CENTRAliZERS 8-08-89 CrA\-\-
JfER£ us£/}. 

"-. WORK AREA FOR SAMPLE EXAMINA 7lON COVERED WITH 6-21-89 CAH 
CLEAN POi. 'tETHYl£N£. " ~ . 

5- CLEAN KNlIIES. GlOIi£"s. SAMPLE JARS AND LA8ELS 6-21-89 ~~ 
ON-HAND. 

6. POI.. 'tETHYl£NE COlIER IN PLACE OIlER HOt..£. 6-21-89 CA\~ 
- , , . 

ADDI7lONAL NOTE'S/OBSERVA TlONS: 
'..:' 

OBSERIIER SlGNATURE/bATE: ~. ~\\)1U ~ ±bct)~-21-89 
C. Allison Hodges 
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•• ERe / EDGE 
I Environmental WELL No 107 

! and Enero 
~ Services Co. 

.. 12~'Qti.[~MI}I~ 77QN ~Hf:.t;.KI.IS.T 
DRILLING EOUIPMENT 

ISOPROPYl.. DEIONIZED 

EQUIPMENT SCRAP£ STEAM STEAM ALCOHOL WA1'E'H 
ClEAN RINSE RINSE RINSE 

RIG X X x N,A N,A 

AUGERS X X X X X 

IJI1S X X X X X 

RODS X X X X X 

SAMPLERS X X X X X • PIPES X X X X X 

WORK TOOLS X X X X X 

AU(;£R PINS X X X X X 

OBSERVER Sl(;NATURE;/D47E ~ . ~ \\.~~-=- 6-19-89 
C. Allison Hodges 

PAGE.l.2. OF.1l. 

~o 
ERe / EDGE 

I Environmental 107 
and Enero WELL 

! ~ Services Co. 

, ' 
12E:t;.QN [~MIN~ TlQN 'I:f£t;.KI.Is.r 

1281LLING EQUIPMENT 

. ISOPROPYl.. roON/ZED 

E'QIJIPMENT SCRAP£' STEAM STEAM ALCOHOl.. WATER 
Ct.£AN INNS£' RlNS£' RINSE' 

RIC X X x NA NA 

AIJGERS x X x X X 

BITS X X X X X 

ROOS X X X X X 

SAMPLERS X X X X X • PIPES X X X X X 

WORK TOOLS X X X X X 

AIJGER PINS X X X X X 

OBSERVER SlGNATURE;/OATE ~ • ~ \\c:::ol~C> 6-19-89 

C. Allison Hodges 

PAGE' 10 OF 21 - -' 
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ERe / EDGE 
Environmental H£'LL No. 1077 and Enerc ,... Services Co. 

ORNL MONITORING WE'LL LOG PACE L Q'"---2-

LOCATION: WAG 7 DATE': START: 6-21-89 

DRILLER: Rick Herron/Larry Ledbetter FINISH: 8-08-89 

Freddy Di xon/ James Shelton LOCG£D BY: C. Allison Hodges 
HELPER: 

HEALTH PHYSICIST: W. H. Shinpaugh/ 
DRILL: Mobj]e B-50lIogerso] Band I-~ C. ~. Jonnson 

TYPE DRIWNG: Auger/Air Rotary LUBRICANT TYPE: Green Stuff 

No. SAMPLES TAKEN: None TYPE: N/A 

CONTAINMENT TYPE: Plastic, Pan, Containment Box 

THICKNESS Q'" SOIL (RE'FlISAL. DEPTH): 9.5 1 
DRIWNG FLUID SAMPLES: 

DEPTH DRILLE'D IN ROCK: 73.11 TYPE: Water DATE': 8-08-89 

TOTAL DEPTH Q'" liEU: 82.6' 

DEPTH SAMPLE PERCEllr 
(FEET) (NUMB£RJ i~ REcollEJ'lr i) SOIL/1JEDROQ( DESCRIPTION 

FROM TO INTE'RVAL 'SPLIT SPOONS I 

0.0 1.0 Gravel (fill material) and roots. 
I 1.0 3.0 Clay, mottled, dark yellowish brown and dark 

yellowish orange, moist - Augered. 

3.0 4.0 Clay, moderate yellowish brown, with shale "'\ 

fragments (shale), very moist. 

4.0 9.5 *Soft, regular, fast drilling. 

9.5 14.0 Hard, rough, slow drilling: limestone. Bit 
locked up at 11.0. 

14.0 20.0 Hard, regular, fast drilling. Limestone. 

20.0 31.5 Hard irregular drilling. Slower. 

31.5 32.5 Very hard drilling. Slow at 32.0', bit bouncing. 

32.5 47.0 Smooth, even, fast drilling. I 

47~0 59.0 Hard, even drilling, fast. 

59.0 62.0 Very hard, even drilling, slow. 

62.0 67.5 Hard, rough, uneven dr~lling. 

67.5 74.0 Hard, even, fast drilling. Bit locked up at 
74.0'. 

74.0 78.0 Hard, irregular, drilling. Slow. I 

~ 78.0 82.6 Hard, even drilling, fast. 

82.6 Total Depth 

; . ~ PACE .1.L Q'" ~ 

--; ERe / EDGE 

! Environmental HE'LL No. 1077 
and Enerc • ~ Services Co. 

ORNL MONITORING WELL LOG PAGE ..L OF---2-

LOCA71ON: WAG 7 DATE: START: 6-21-89 

DRILLER: Rick Herron/Larry Ledbetter FINISH: 8-08-89 

Freddy Dixon/ James Shel ton LOGGED BY: C. Allison Hodges 
HElPER: 

HEALTH PHYSICIST: W. H. Shinpaugh/ 
DRILL: Mobj]e B-5Qllngerso] Band I-~ L. C. JoFinson 

TYPE DRIWNG: Auser/Air Rotary LUBRICANT lYPE: Green Stuff 

No. SAMPLES TAKEN: None lYP£: N/A 

CONTAINMENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (REFlISAL DEPTH): 9.5 1 
ORIWNG FlUID SAMPLES: 

DEPTH DRILLED IN ROCK: 73.1' TYPE: Water DATE: 8-08-89 

TOTAL DEPTH OF lEU: 82.6 1 

~~~ SAlIPt..£ PERCOiT 
(NUMB£RJ its:tf.°!'!!! '~) saL/ElEDROCI( DESCRIP710N 

I FROM TO INTERVAL. , 

e 0.0 1.0 Gravel (fill material) and roots. 

1.0 3.0 Clay, mottled, dark yellowish brown and dark 

yellowish orange, moist - Augered. 

3.0 4.0 Clay, moderate yellowish brown, with shale ; .. \ 

fragments (shale), very moist. 

4.0 9.5 *Soft, regular, fast drilling. 

9.5 14.0 Hard, rough, slow drilling: limestone. Bit 

locked up at 11.0. 

14.0 20.0 Hard, regular, fast drilling. Limestone. 

20.0 31.5 Hard irregular drilling. Slower. 

31.5 32.5 Very hard drilling. Slow at 32.0 1
, bit bouncing. 

32.5 47.0 Smooth, even, fast drilling. 

47~0 59.0 Hard, even drilling, fast. 

[59.Of 62.0 Very hard, even drilling, slow. 

62.0 67.5 Hard, rough, uneven dri 11 i ng. 

67.5 74.0 Hard, even, fast drilling. Bit locked up at 

74.0'. 

e 74.0 78.0 Hard, irregular, drilling. Slow. 

78.0 82.6 Hard, even drilling, fast. 

82 6 Total Depth 

PAGE .1l. OF ~. 



., ERe / EDGE 
Environmental 

~LL No. 1077 and Energy e ~ Services CO. 

ORNL MONITORING WE'LL LOG II PAC'£'_2_ ~~ 

ljfit~ SAMPLE P£'RCENT 
(NUMBE'R[f R£'COVERY SOIL,/t1£'OROCK O£'SCRIP,"ON 

FROU TO INTERVAL I!SPUT SPOONS) 

*No detailed lithologic logs could be pro-
vided for the interval from 4.0' to 82.6' T. D.· 
due to the use of a containment box . 

. 

-

PAC'£' 12- ~ 2L. 

., ERe / EDGE 
Environmental 

~LL No. 1077 
and Eneru e ~ Services CO. 

ORNL MONITORING ~LL LOG II PAGE_2_ a-~ 

~f:c~ SAMPLE PERCENT 
(NUMBER J I?£COII£R't' SOIL,AJE'DROCK OESCRlP"ON 

f!?OM TO INTERVAL. i (sPt.IT -"'--7j 

*No detailed lithologic logs could be pro-
vided for the interval from 4.0' to 82.6' T. D. 

due to the use of a containment box . 

. 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

WELL No. 1077 

WELL INSTALLA TlON./COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

I.OCA JJt:W WAG 7 
ORNI. ~ COORDINA 7ES 
N 17 ,008 
£ 25.815.088 1.f..JGG£D PROOF'B) 

BY: C. All ison Hodges BY: Michael L. Ebers £l.£V. QIfOUNO 77 6 27 
£l.£V. TOP STAINLESS 
STEEL CASING. 778,54 

DRIlliNG COMPANY: Ge.otek 
Ric k H e:-:.:r:":::r':::'o::'nj-r---------,-J a::":m=-:e::":::s:--t""S~he::-ll"'%t=--=o":'n-r-J DRILLING OA TES: 

STAR~ 6- ~9-89 
F1NIsHED; 8- 9-89 0RIlJ.£R: Larry ledbetter HEJ.PER: EreddyOlxoo 

DRIlliNG METHOD: ClI 22. 0 INO! AUGER 4 0 I L.F. 
[) INO! AUGER L.F. 
IX! 8. a INO! HOTARr:.. 78. 6 L.F. 
[) ~~/No! HOTARY L.F. 

MA TERlAl.S USED 
EST. USED 

H1 2f::.D I POUNDS OF 11£N7tJNI1C PEUETS (SlJRFACE C4.SII'IC SEAL) 

14. 0 FT. OF ~ SlJRFACE CASING 

.l...:..:+ 6. 0 S4Q1r.S OF CEJIENT (SIJIIFACE CASING) 

30 • 0 POUNDS OF POIIE1fED I1£NTDNITE ($tJIfFACE t:4SIV6') 

45.0 GAU.ONS OF .. mr (SIJRFACE CASING) 

7 O. a n: OF ....L« aA,. STAHitESS STEll. CASINC 

15 . a FT. OF ~ aA. STAINI.ESS STEll. SCREEN 

..!.l3 4. 3 S4Q1r.S OF SAND 

5 Q.sJL 5 a . 0 POUNDS OF I1£N77JN/TE PEUETS' 

9 . 0 12. 0 S4Q1r.S OF CEllENT (rELL CASING) 

..Q!L POUNDS OF POttEJII£D /llEN77JN/1E (WlJ. CA.5iIW:) 

~ GALLONS OF IrA TER (rELL CASING) 

~ FT. OF ~ srm. f1II()1EC77VE' CASING 

REAStIN FrJIIf DIFFERENCES BEnIEEN £S7IIA TED HXIAIIE3' 
AND IJS£D HXlM'S 
Irregular boring diameter and spillage. 

SlJlllFACE C4.SII'IC 'lRDtE GMJtI7ED I'D' m NO [J 

STAIMESS STEll. ~ 
11t£ME G1IOtI7ED I'D'I!I NO[J 

III!U a:I~ USED !Sa L()CI(N(; STEll. c:1I:M'R 
[J I1IJ!JH MOUNTED tIf1.l. a:l1ElV' 
[JOTHER 

.51[7 TRAP USED I'D' [J NO fiZl 
MONITORING lIEU PUMP BASC SET AT 80.1 FEET. 

CENTRALIZERS AT 4. 0 FEET. 
24.0 FEET. 

44.0 FEET. 
64.0 FEET 

NOTC: 82.0 FEET 
AU. DEPTHS ARE MEASlJRED 
FROM GROUND SlIRFACC 
UNLESS OTH£RIIISC NOTED: 

TYPE B WELL :C'T2~= 

./ LQQf1NG CAP 

r... _-=..!Lw. aA. $tJRFAC£/ 
fI1R()1E'C77VE' CASTNt: ..3.....l.l.nu 
ABOif' G'ROUND SURFACE TO 
l..!....Q..nv 8I!l.OW GHOUN/) 

StJIIFACE 

,-

E-~ ~ STMII.ESS srm. 
-- ~ ABOif' GROt/ND 

SllllFACE TO JiZ.....6 FEET 8I!l.OW 
fiROUND SURFACE 

~m;~$4L.l.LJ TO 

/IE1JIfIOCI( lE'tQ L.L 

r:1- ~ aA. /lORE Ha.£ 

ti!IROIIT S!'AL ~ TO 
,. 60.3 FEET 

r-l. CEN71MIJZER 

TOm~ 
SAND PAOt"~ TO 

• 8L.6.. FEET 
..!Jl.,v. aA. S7AINL£SS STEll. 

f!ll Sl..OT7E1J SCREEN ..iJJ.J TO 
82...6.. FEET 

~ .1li..AJ". aA. STAINLESS STEll. 

·SII.T TRAP,IC4P.liLA.. 10 

..1:UA. FEET 

.. -1' PAGE .Jl. CF ..1l. 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

WELL No. 1077 

WELL INSTALLA TlON/COMPLETlON FORM LOCA J1CW WAG 7 
alIIL ~ coaiOINA 7ES 
N 17.008 O.R.N.!. MONITORING WELL PROGRAM 

LOGGED PROOFED 
8" C. Allison Hodges BY: Mi chael L. Ebers 

£ 25.815.088 
£/.EV. GI'IOIJND. 77 6 27 
£/.EV. 'fa' STAINlESS 
SlEEL CASING. 778.54 

ORIWNC COlIPAN" Gentek 
Rick He~r~r~o=nT7------------'J~am~e~s~S~he~lt~o~n~7 DRILLING OA TFS: 

STAR= 6-19-89 
fiNIsHED; 8-09-89 ORII.J.£R: Larry I edbetter HElPER: EreddyOixoo 

ORIWNG M£7HOO: [XI 22. 0 INOI AUGER 4. 0 I LF'. 
C INOI AUGER LF'. 
lEI 8.0 INOI ROTAR~ 78.6 LF'. 
C INOI ROTARY LF'. 

AlA TERlALS USED 
EST. lISE1J 

IIa. Z!::sJ I POtJNOS OF /JIEN1rJNI1C PElJ.£7S. (SlJRFACC t.:A.S'oWt; SEAl.) 

14. a n: OF ~ SUltFACC CASIWJ 

~ 6. a .5i4Ql'S OF CDIENT (SURFACC CASIWJ) 

30 • a POIJNDS OF POfIEJf£D IIEN7rJNflC (SIJRFACC CASIWJ) 

45. a t1ALLONS OF 1IM7l1f (SURFACC CASIWI) 

70. 0 n: OF ...!......M ~ STAINI.£SS S1EE1. CASiINC 

15 • 0 n: OF' ....!.......« DIA. STAINI.£SS S1EE1. SCREEN 

~ 4. 3 .5i4Ql'S OF'SAND 

5 Q...JL 50 • a POUNDS OF' /JIEN7CJNI7E PElJ.£7S' 

9. 0 12. 0 .5i4Ql'S OF' CEJlENT (JIELJ. CASIWJ) 

...6!L POUNDS OF' POfIE1f£D IIDITDNITE (lIEU. CA.SIN(;) 

J!!.. t:Al.LONS OF' 11M TER (IEJJ. CASIWJ) 

..l...l n: OF' ~ S1EB. PROT£'C71I£ CA.Sl¥t: 

REASON FOR DIFFERENCES /IETIIEEN ES7IIA'IED M:UM3' 
AM) lJSED !atAlIE'S . • 
Irregular boring diameter and spl11age. 

SURFACC C4.SIWO' 1R£JIIC GMJtJ7ED )E5' m NO C 

NOC 
JE.L COlEl\' lISE1J l:il LOf.:I(Nt; S1EB. COla' 

CJ F'LI/!JH 1iIOtM7lD JE.L COla' 
CJOTHER 

.5Il T TRAP lISE1J )E5' C NO EI 
AlONITrJRlNG IfE1.1. PUMP BASE SET AT 80.1 FEET. 

CENTRAUZERS AT 4.0 FEET. 
24.0 FEET. 

44 • a I!'r'r"'I" ---i:-!-;;"':-- r,....', 
64.0 FEET 

NOTE: 82.0 FEET 
AI.J. DEPTHS ARE M£ASIJR£D 
FROM GROtIND SURFACE 
UNlESS OTlERIllSE NOTED: 

TYPE B WELL 

HOlE a.£I/fIS} OUT 
10 CS_L •• b I'EET 

.,-L ........... '_ CAP 

~ DIA. SURFACC/ J...---- FROT£'C711£ CASING ~ 
ABOI£ tiIf(()(JN/) SURFACC ro 
l.!......Q...nu 8£1.0W GROI.INO 
SURFACC 

,. 

B~i Mr SCAL .ll.J ro 

b1!!IiI!!t /1fE1JROCI( J.nEl. ~:,. 

r ... ----~ DIA. SORE HOlE 

rJ----- CEN7RAU2ER 

SAND PA«6.1..1.. ro 
'.EIII----- 8.2.....6.. I'EET 

~ tvA. STA/IU'SS S1EE1. 
......-------- .sz.OT7ElJ SCREEN .JiL..6 ro 

82......6.. I'EET 

~rr---__ JJ.iJlJN. DIA. STAINI.£SS S7m 

.SilT 1RAP,/tAP 1UA.. ro 
..1::U..8.. I'EET 
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ERe / EDGE 
Environmental 
and Enero 
Services Co. 

WELL No. 1077 ----
DATE: 7-28-89 

MONITORING HELL AlA TERIALS 
CER TlACA TlON 

IT£M/MA T£RIAL DATE' USED BA TCH NUMBER 

SAND 
8-08-89 1 --

BENTONITE' 
7-28-89 1 

STAINLESS ST£E'L SCREEN (PREPACKAGED iii )£$) o NO 8-08-89 1 

STAINLESS STE'El. CASING (PREPACKAGED ~ ~) 8-08-89 1 

STAINLESS STE'EL CENTRAliZERS (PREPACKAGED ~ ~) 8-08-89 1 

STAINLESS STE'EL CAPS (PREPA CKAGED !XI 'f'ES) 
ONO 8-08-89 1 

MONITORING KLL PUMP ( PREPACKAG£IJ .~ ~) 2-08-90 4 

7-28-89 1 
GROUT 

8-09-89 1 

KLL COVERS 8-08-89 1 

SURFACC- CASING 7-28-89 1 

COMMENTS: . 

OBSERVER SlGNAlURF,/t)ATE'C ,6J:?DQ ~\\cd~8-09-89 
C Allison Hodges 

PA'G£~ OF~. 

ERe / EDGE 
Environmental 
and Enero 
Services Co. 

1077 WE'LL No. ___ _ 

DATE: 7-28-89 

MONITORING ftFLL AlA TERIALS 
C£R TlFlCA TlON 

lTEM/MA TERIAL DA 1F USED BA TCH NUU8D? 

SAND 
8-08-89 1 
--

BENTONI TE 
7-28-89 1 

STAINLESS STEEL SCR££N (PREPACKAGED iii l£S') o NO 8-08-89 1 

STAINLESS STEEL CASING (PREPACKAGED g ~) 8-08-89 1 

STAINLESS STEEL CENTRAliZERS (PREPACKAGED !lSI YES) 
OND 8-08-89 1 

STAINLESS STEEL CAPS (PREPACKAGED IXI l£S') 
OND 8-08-89 1 

MONITORING III£LL PUUP (PREPACKAGED .~ YES) 
OND 2-08-90 4 

7-28-89 1 
GROUT 

8-09-89 1 

III£LL COVERS 8-08-89 1 

SlJRFACI:.- CASING 7-28-89 1 

COMMENTS: 

OBSERVER SlGNAnJRE/lJATEC ,6..QQ~ ~~~8-09-89 
C Allison Hodges 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-HELL COMPLETION 
CHECKLIST 

i£LL No. 1077 

COMPLIANCE 

POST-WELL COMPLETION TASKS 

1. AlUD SCRAPED FRCMI AUGERS. SAAiPLERS. AND AJ.I.. 
OTHER EQI.IIPAIENT. 

2. All AlUD FRCMI RIG AND EQUIPMENT SCRAPINGS AND 
ClJroNGS DISPOSED OF IN ACCORDANCE IMTH THE 
SPEClFlCA 11ON- PROVIDED. 

J. I+EZ1. D£lIEl.OPED IN ACCORDANCE WTH THE SPEC/FlCA TlON­
PROVIDED AND DETAILS OF THE DEVELOPMENT AC71V1TY 
RECOROE:D. 

-I. DRlWNG Sl1F PROPERL Y ClEANED UP AF7EJ? 
COMPt.£71ON OF WE1..L INSTALLA 71ON. 

DATE INITlALS 

6-21-89 cAt\-

6-21-89 cAH-
2-08-90 ""bc \.. 

8-09-89 <:..IA:\:\-

- RElEASE' SPEClFlC 1FCHNICAL DIRECTIONS FOR REGULA TORY COMPUANCE MONITORING I+EZ1.S 
PHASE' I. OAK RIDGE NA 710NAL LASORA TORY, OAK RIDGE. w. a K-4147. APRIL 1987. 

OBSERVER SIGNA 7lIRE'/lJA C ". C:~.£hc.--~~8- 09-89 
C. Allison Hodges 

~,""h~~~o 2-08-90 
D. Charl es Lyfl e 

•• f'IJ ... ' 

'l 
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Elite / EDGE 
Environmental 
and Eneru 
Services Co. 

POST-WELL COMPLEnON 
CHECKLIST 

POST-WELL COMPLETION TASKS 

1. AlUD SCRAPED FROM AUGERS. SAAIPLERS, AND AJ.I.. 
OTHER EQUIPAIENT. 

2. AU AlUD FROM RIG AND EQUIPAIENT SCRAPINGS AND 
CUTT1NGS DISPOSED OF IN ACCORDANCE IMTH THE 
SPEClFlCA "ON'" PROIlfDED. 

3. HEll. DElELC1¥:D IN ACCORDANCE ttfTH THE' SPEClFlCA TlON'" 
PROVIDED AND DETAILS OF THE D£VEl.OPAlENT ACTlIlfTY 
R£CORO£tJ. 

-1-. DRlWNG SITE PROP£Rl. Y CL£ANED UP AFTE:R 
COMPLmON OF IfEl..L INSTAUA"ON. 

WELL No. 1077 

COMPLIANCE 
DATE INITIALS 

6-21-89 cAt\-

6-21-89 cAH-

2-08-90 DcL 

8-09-89 <:...~\:\-

'" RE1.£ASE SPECIFIC TECHNICAL DIRECTIONS FOR REGtJLA TORY COMPUANCE AlONITORING WElLS 
PHASE t. OAK RIDGE' NA"ONAL LABORATORY, OAK RIDGE. w.a K--I-147, APRIL 1987. 

OBSERVER SIGNA TlIR£/tJA C <' Q~~~~8-09-89 
C. Allison Hodges 

2-08-90 

", > u; 



·0 
ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

itE'LL No. 1077 

~ 

DEVELOPMENT DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

METHOD OF • 
D~QPM~~ Surglng and Pumping 

DEVEl..OPAIENT 

LOCA 

BEGAN DA 7£' 2 - 01- 90 71AIE: 
-----------------------------------------

DEVEl..OPAI~T 
ENDING DA TE: 2 - 08- 90 

D~OPAIENT 
OBSER'eJ BY: D. Charl es Lytl e 

ONE IfEU.. &.aUM£: 68. 8 GAJ..J.ONS 

roTAL GAJ..J.ONS PUMPED: 240 rorM. IftZ.L. ~UM£.S' PUMP£1):~ 

INl71AL pH: 8. 1 FINAL pH: 7 • 3 

INI11AL CONDtlC71'ArY (uS): 630 FINAL CONDUC71","'" (US):-..61~5~_ 
DESCRIP710N OF 1N171AJ.. TlJR8/1)/7Y:_--::;..Cl,;...;o;..,;;u:..;;:d~y __________________________________________ _ 

D£SCRIP71ON OF FINAL llIRB1D17Y: __ C;:;,.;1:..;;e:..;;:a.,:..r _____________ _ 

FINAL MCASlJR£D 71.IR8IDITY: 4 • 0 NTU I s 
---------------------------------------------------------------

IfEU.. AA'WOIED B'I': R.· C. Wi 11 i ams MMES 

ODOR 
OF WA'lFR! None 
WATER 
DlSCHARt::ED 
TO: 

Ii GROUND SlJRFACE 
o ST'CRJI S£JIERS 
o lJR(JM$ 

o rANK 7RtJC/( 
o S70IiAGC rANKS 
o OTHER 

INl71AL PRE -O£VEl.OPM£Nr 
WATER DEPTH: +2.2 feet above ground surface. 

DEVELOPMENT OBSERVA TlONS 

OBSERJDt SlGNAllIRE/lJA1C b ·Qroc§ll D cl~hs-­
D. Charles lytle 2-08-90 

PAGC~ OF~ 

ERe / EDGE 
Environmental 
and Eneru 
Services Co. 

~LL No. 1077 

DEVELOPMENT DETAILS 

"'£THOD OF Surging and Dn£l.OPMENr: 

DEVELOPMENT 
2-01-90 B'/i.AN D~ 7E': 

DEVELOPMENT 
2-08-90 ENDING DATE: 

DEVELOPMENT 
D. Charles OBSERlED BY: 

ONE IfEZ1. &.aUM£: 68.8 

MONITORING WELL 
DEVELOPMENT FORM 

Pumping 

TlItIE: 

Lytle 

GAl.LONS 

TOTAL. GAl.LONS PUMPED: 240 TOTAl. Iff2.L &a.UM£5' PUMP£/): 3.5 

INI7IAL. pH: 8. 1 FINAL. pH: 7 • 3 

INI11AL. CONDUCTIVITY (uS): 630 FINAL CONDUCTIVITY (uS):~61Ll:5~_ 

LOCA 

D£SCRIPTION OF' INITIAL 1lJRI/I{)/TY: __ C.:::..l:....::.o;.;;.u~dy'--___________ _ 

DE'SCRIPTION OF' FINAL. TURBlDlTY:_--:.C;..,;.l.,;:.ea::..:r _____________ _ 

FlNAL.~ ~TY: __ 4_._0_N_T_U_'S __________________ _ 

w:u. APPROlED B~:......-__ R ..... -_C ..... _W_i_'_l_i a .... m .... s_M .... M .... ES~ ________ _ 

WATER 
DlSQlARGED 
TO: 

None 
ISII t;ROtJN() SURFACE 
[J S'TORM SEWERS 
[J DRf./MS 

[J TANK 1RtJCI( 
[J STORAGE TANKS 
[J OTHER 

INITIAL. PRC-lJ£lIEI.CPII£NT 2 2 
WATER DEPTH: +. feet above ground surface. 

OEVELOPMENT 08S£RVA TlONS 

OBS£R'tER SlGNATf.IRE/IJA7E b .U:cNio D cl~ 
D. Charles Lytle 2-08-90 



ERe/ EDGE WElL NO. 1077 

~ 
Environmental I.OCATION: WAG 7 
and EnerlY 

1)47£. 02-01-90 
~ Services CO. 

MONITORING WELL ]}EVELOPMENT PROGRESS 

ONE' WElL IIrJLUM£'- 68 • 8 GAI.l..ONS 

GALJ.aIIS DESCRlP710N IEASVRE/) 
pH 

CONI)(JC- TrJ7i4/. /IIIEZJ. 
DATE: llUE PUMP£1) 

OF 1tJIII8ItKTY 
~ 

GALJ.aIIS IQ.l.IAIID" COUUENTS 
nJRIIIDITY (N'IV'S) PUItIPED PtIIIP£1) 

2-01-90 1530 24 Cloudy -- 8.1 630 24 

2- 02- 90 1405 84 Cloudy -- 7.3 671 108 1.6 

2- 05-90 0915 48 Cloudy -- 8.4 579 156 2.3 

2-06-90 1400 74 
Slightly 

7,5 756 230 3.3 r.lniirlv --
2-08-90 1500 10 Clear 3.0 7.3 615 240 3.5 

-

-.~.-. 

'" 

RESULTS AT £NO Clear 3.0 7.3 615 240 3.5 or Dfl£Z.OPM£NT 

COMMENTS Water cleared even after surging; passed and moved off hole. 

0BSE'fMR S1tIW41l1R!;/2l4TE ~:~s~~ 2-08-90 

01l,..C- 17 "'I::" 21 

ERe/ EDGE WE1.L NO • 1077 .. , Environmental lOCATION: WAG 7 
and Energy 

Ilt4T£': 02-01-90 
~ Services CO. 

MONITOBING WELL DEVELOPMENT PROGRESS 

ONE' WE1.L vtXlIME'- 68.8 GAJ..L.ONS 

GAl.i.ONS D€SCRIP71ON 1Jr4.!t;l1RF1J crNXJC-~ DATE 7lAlE' OF .. ~;;: pH mt1Y"'" 
.,... 

PlIMP£D 7lJRIIIDITY .~; 
(uS) 

2-01-90 1530 24 Cloudy -- 8.1 630 

2-02-90 1405 84 Cloudy -- 7.3 671 1 1.6 

2-05-90 0915 48 Cloudy -- ~.4 579 156 2.3 

2-06-90 1400 74 
Slightly 

7.5 756 230 3.3 r.loiirlv --
2-08-90 1500 10 Cl ear 3.0 7.3 .oJ 

-

-.~.-. 

'" 

RESULTS AT OlD Clear 3.0 7.3 615 240 3.5 
OF lJEVEI..0PMDIT 

COMMENTS Water cleared even after surging; passed and moved off hole. 

OBSERVER SIGNA'Tf.I'N" /fl47E 1> .~--&o ",? ~ 2-08-90 
LI. vllal n:::;::, 1...1 t. II;; 

, . 

OU'" 17 "" 21 
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ERe /.EDGE 
Environmental 
and Energy 
Services Co. 

WELL No . .LV" -I 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT 1 VERSION 4.1 1 NOV. 1986 

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

(1) METHOD OF COOPER 1 BREDEHOEFT AND PAPADOPULOS 1 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
uRESPONSE 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.: 1077 

PROJECT NO.: E221-002 

DATE OF TEST: 3/19/90 

CLIENT: MMES 

SITE LOCATION: WAG 7 

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 = 84.80 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 9.99 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 0 ("1" IF FALLING/IIO" 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) 

8.9696 
8.9706 

PAGE J~ OF ~1. 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL NO.-=-:...:....;...._-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, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
uRESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER It ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
IIA SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLSIt) 

WELL NO.: 1077 DATE OF TEST: 3/19/90 

PROJECT NO.: E221-002 CLIENT: MMES 

SITE LOCATION: WAG 7 

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 = 84.80 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 9.99 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 0 (U1 n 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) 

8.9696 
8.9706 

18 21 PACE' OF ~~. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

UELL No. ] Q7 7 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

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

10.00 1.000 8.990 
20.00 1.010 8.980 
30.00 1.010 8.980 
40.00 1.010 8.980 
50.00 1.020 8.970 
60.00 1.020 8.970 
75.00 1.030 8.960 
90.00 1.030 8.960 

105.00 1.040 8.950 
120.00 1.040 8.950 
150.00 1. 050 8.940 
180.00 1.060 8.930 
240.00 1. 080 8.910 
300.00 1.100 8.890 
360.00 1.100 8.890 
420.00 1.120 8.870 
480.00 1.140 8.850 

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

540.00 1.15'0 8.840 
600.00 1.160 '8.830 
720.00 1.180 8.810 
840.00 1.210 8.780 
960.00 1.240 8.750 

1080.00 1.260 8.730 
1200.00 1.280 8.710 
1320.00 1.300 8.690 
1440.00 1.320 8.670 
1560.00 1.350 8.640 
1680.00 1.370 8.620 

-1800.00 1.380 8.610 
1920.00 1.400 8.590 
2040.00 1.420 8.570 
2160.00 1.440 8.550 

k***************************************************** ******* 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 8.41E-08 FT/SEC = 2.56E-06 CM/SEC 

TRANSMISSIVITY = 1.26E-06 FT**2/SEC 

PACE ~ OF~. 

e 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1077 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
, 

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

10.00 1.000 8.990 
20.00 1.010 8.980 
30.00 1.010 8.980 
40.00 1.010 8.980 
50.00 1. 020 8.970 
60.00 1.020 8.970 
75.00 1. 030 8.960 
90.00 1. 030 8.960 , 

105.00 1.040 8.950 
120.00 1.040 8.950 
150.00 1. 050 8.940 
180.00 1.060 8.930 
240.00 1. 080 8.910 
300.00 1.100 8.890 
360.00 1.100 8.890 
420.00 1.120 8.870 
480.00 1.140 8.850 -

.. -,~ .. ~ -
540.00 1.15'0 8.840 , 

600.00 1.160 '8.830 
720.00 1.180 8.810 
840.00 1.210 8.780 
960.00 1. 240 8.750 

1080.00 1.260 8.730 
1200.00 1.280 8.710 
1320.00 1.300 8.690 
1440.00 1.320 8.670 
1560.00 1.350 8.640 
1680.00 1.370 8.620 

, 1800.00 1.380 8.610 
" 1920.00 1.400 8.590 

2040.00 1.420 8.570 
2160.00 1.440 8.550 

k***************************************************** ******* 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 8.41E-08 FT/SEC = 2.56E-06 CM/SEC 

TRANSMISSIVITY = 1.26E-06 FT**2/SEC 

PAG£~ OF~ 
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HEl./. 
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1.0 
ro 

N ...... 
o 
-t, 

N ...... 

~EngIDeeriD& Deal ... " GeoseleDc~. Group, In~. 
CHAIN OF CUSTOD Y RECORD SAMPLE' 

FOR 
NUMBER 

MAR17N MARIETTA ENERGY SYSTEMS 
725 P.l11I.~PI par~ OAK RIDGE' NA 710NAL LABORATORY {077{J.)01 • P.O. Boz 2 010 KDo ., 'I'D 97033-1010 

HELL Na LOCA710N: TYPE: 

107'7. uJAC? -- ~t- wA\"t'"g 
SAMPLER: SAMPLE INTERVAL: DATE: 71ME: 
C- . C'}... 0 \!..J..A9-- ~ (",.~ 

bR-08-SOf rS~ '-J (S1(;NA 1VfIC) 

RELINOUISHED BY.- DATE: 71M£' , WlTH.:_ RECEIVED BY.- DATE: 71M£' 111111: 
(SIGNA l1JRE) (SIGNA TURE) . 

rwf~ 
: -. 

~.~~ .. :e.-"~~ . 
OIs-Sr .~.-ISBf ~',3)' ED'.:-t= -r v. /IA.A1 c<6lJ 7 

\J V 

-

TYPE OF SAMPLE: o SPLIT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUroNCS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) D011lER 
, 

ALL SAMPLES ARE /It/MEDIA TEl. Y PLACED IN /-CHEM SPECIAL TY CLE'ANED CONTAINERS AND SEALED. 

REMARKS: 
. 

• 

, 
'.::.: "';,;: ;: " ... ·r..,... .i.,,~ 

... - -- -- ........ - .... --.~~.--- ... --... -.. --...... ---
I 

"'"" "-<1>·\1 -.~ _ . 

:,.. • ':0., 

<J.::,._4~·_" .-_ .~,~ '''(:' 

o .... 
N 
I-' . 

~Engtneerln .. Deslln '" Geo.clenc~. Group, In~. 
CHAIN OF CUSTOD Y RECORD SAMPLE 

FOR 
NUMBER 

MAR77N MARIETTA ENERGY SY!iTEMS 
725 P.ll1I'~PI P"'~ OAK RIDG£ NA 110NAL LABORA TORY /077WOl • P.O. Box 2 010 KIlo ., 'I'D 37933-1010 

HflL NQ LOCA110N: TYPE: 

107-; ~AC? --1- wA\t~ 
SAMPLER: 

\-\cd (11\\'-""" 

SAMPLE INTERVAL: DATE: 11ME: 
~ ·C'}..O 0 ]>-..<~:;, •• 

bR 'oB-80( rS~ '-J nI:Ir.N,/l rr, ~J 

REL/NOUISHED B~ DATE: 11M£' . HIm:. RECEIVED BY: DATE: .111.1£' H1TH: 
(SIGNA TURE) (SIGNA TURE) 

: .. 

(\e.GAAj :!... ('\ .. ~ Q .. ~ \'\~~ .~~ISBf 1~',3)' E:\)k . .,€ b7s-Str i/<6l37 
\J V 

-

TYPE OF SAMPLE: o SPLIT SPOON CORES-SOIL o AUGER curoNGS-SOIL D AUGER CUroNGS-ROCK 

D AIR ROTARY CUroNGS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) D01HER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEAl SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
. 

• 

, 
',:::: .. ;.,,~ ,::: ' <t,_ '{"'r. -i""",, 

I 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

AlONITORINe IfEZ..L PROGRAM 
IfEZ..L DA rA NARRA m£ 

IfEZ..L No. 1078 

Monitoring well number 1078 is located in WAG 7. 
It is located along the west side of WAG 7 

approximately 400' northwest of chemical waste pit 
#4. The location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well 

are N 17406.937, E 25613.68g (X-10 grid) or 

latitude 35" 54' 28.00" and longitude 84° 19' 
24.44". 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 1078 was drilled by Geotek Engineering 
Company. A Mobile B-50 rig and an Ingersol Rand 

rig were used to drill this boring for monitor 

well installation under operation of George Akins 

and Larry Ledbetter with the assistance of Rick 

Herron and Freddy Dixon. 

PAGE_1 OF~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONI7ORIN(; HELL PR()(;RAM 
HELL DA TA NARHA me 

IfEZ.L No. 1078 

Monitoring well number 1078 is located in WAG 7. 
It is located along the west side of WAG 7 

approximately 400' northwest of chemical waste pit 
#4. The location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well 
are N 17406.937, E 25613.68g (X-10 grid) or 

latitude 35 0 54' 28.00" and longitude 84° 19' 
24.44". 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. 1t 

1.2 Drilling Information 

Well number 1078 was drilled by Geotek Engineering 

Company. A Mobile B-50 rig and an Ingersol Rand 

rig were used to drill this boring for monitor 

well installation under operation of George Akins 

and Larry Ledbetter with the assistance of Rick 

Herron and Freddy Dixon. 

PAC£' _1 OF..E... 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORINt: lIEU PROGRAM 
HELJ. DATA NARRA17V£ 

lIEU No. 1078 

Drilling commenced on 7/10/89 and was finished on 
8/15/89. 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:* 

7/7/89: The auger rig, tools, pan, and sampling 

equipment were deconed. 

7/10/89: The rig was mobilized to the site, 
plastic placed on the ground over the 
work area. Split spoons were pushed 
from .5' to 16.5'. Three samples were 
taken from the spoons. No bulk density 
samples could be taken because the 
samples were not uniform enough. A six­

inch boring was then augered to 20.0' 
(total depth). While drilling L.C. 
Johnson detected higher background 
readings within the borehole on the left 
side (the side closest to the trench 

line). However, the soil readings 
showed nothing. The well cannot be 
installed at this date because the deep 
well (1079) has not been installed. 

There is a possibility that the air 
rotary drilling will interfere with this 
well if it is installed first. Borehole 
was covered with plastic. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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Drilling commenced on 7/10/89 and was finished on 

8/15/89. 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:* 

7/7/89: The auger rig, tools, pan, and sampling 

equipment were deconed. 

7/10/89: The rig was mobilized to the site, 
plastic placed on the ground over the 
work area. Split spoons were pushed 
from .5' to 16.5'. Three samples were 
taken from the spoons. No bulk density 
samples could be taken because the 
samples were not uniform enough. A six­
inch boring was then augered to 20.0' 

(total depth). While drilling L.C. 
Johnson detected higher background 
readings within the borehole on the left 
side (the side closest to the trench 

line). However, the soil readings 
showed nothing. The well cannot be 
installed at this date because the deep 
well (1079) has not been installed. 

There is a possibility that the air 
rotary drilling will interfere with this 
well if it is installed first. Borehole 
was covered with plastic. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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HELL No. 1078 

7/31/89: Auger rig and drilling equipment were 
deconed and mobilized to the site. The 

boring has caved and is filled with mud 
and water to 2.0' from surface. The 
boring needs to be cleaned before the 
well is set. Before the rig was set up, 
the boring was checked for 
contamination. Carl stooksbury checked 
the area and found 0.2 mR/Hr (at 1/2") 
levels of radionuciide contamination at 
the boring. Before drilling is allowed, 
the water must be sampled. When 
drilling is allowed all materials out of 
the boring must be contained. 

8/15/89: The T-4 and drilling equipment were 
mobilized to the site and set up. 
Boring has caved to 9.0' and the water 
level is 1.0' below surface. Most of 
the water in the borehole was removed hy 

using a pump. All the water was 
contained in 55-gallon drums. The 
cuttings and thick mud were removed by 
using a bailer. All of the mud and 
cuttings were also contained. The 
borehole was cleaned out to 19.0'. A 
10-ft. section of 2-inch stainless steel 
screen was then installed along with a 
10 ft. section of2-inch stainless steel 
casing to a depth of 18.75'. 
Centralizers were placed at 18.0' and 
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IfEl.L No. 1 078 

7/31/89: Auger rig and drilling equipment were 

deconed and mobilized to the site. The 

boring has caved and is filled with mud 
and water to 2.0 1 from surface. The 
boring needs to be cleaned before the 
well is set. Before the rig was set up, 

the boring was checked for 
contamination. Carl stooksbury checked 

the area and found 0.2 mR/Hr (at 1/2") 
levels of radionuclide contamination at 

the boring. Before drilling is allowed, 

the water must be sampled. When 

drilling is allowed all materials out of 
the boring must be contained. 

8/15/89: The T-4 and drilling equipment were 
mobilized to the site and set up. 
Boring has caved to 9.0' and the water 

level is 1.0' below surface. Most of 
the water in the borehole was removed hy 

using a pump. All the water was 

contained in 55-gallon drums. The 
cuttings and thick mud were removed by 

using a bailer. All of the mud and 

cuttings were also contained. The 

borehole was cleaned out to 19.0'. A 
10-ft. section of 2-inch stainless steel 

screen was then installed along with a 

10 ft. section of 2-inch stainless steel 

casing to a depth of 18.75'. 
Centralizers were placed at 18.0' and 
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5.0'. Sand was then tremied in with 
water to 7.50'. Beritonite was poured 
into the annulus to 5.50'. Five bags of 
sand and 50 lbs. of bentonite were used. 

8/16/89: The annulus was grouted to within 2.0' 
of the surface using 2 bags of cement 

and 10 lbs. of bentonite. James Lamb of 

ERC documented the activities. * The 
barrels were sampled and found to have 
Beta contamination. 

8/30/89: The 2-inch casing was cut and filed. 
Geotek and CAB were present. 

9/5/89: The well was tested with the "Go-NoGo" 
gauge and passed by R.C. Williams. 

This well was logged by ERC Environmental and 
Energy Services Co. I Inc., hydrogeologist C. 
Allison Hodges. 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 
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5.0'. Sand was then tremied in with 
water to 7.50'. Beritonite was poured 
into the annulus to 5.50'. Five bags of 
sand and 50 lbs. of bentonite were used. 

8/16/89: The annulus was grouted to within 2.0' 

of the surface using 2 bags of cement 

and 10 lbs. of bentonite. James Lamb of 

ERC documented the activities. * The 
barrels were sampled and found to have 
Beta contamination. 

8/30/89: The 2-inch casing was cut and filed. 
Geotek and CAH were present. 

9/5/89: The well was tested with the "Go-NoGo" 
gauge and passed by R.C. Williams. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologist C. 
Allison Hodges. 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 
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underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 

Compliance Monitoring Wells Phase 1, Oak Ridge 
National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 
materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley which is in the 

Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56° 
northeast and dips of about 30° to the southeast. 

2.3 Sample Collection 

Three soil samples were collected during drilling, 
placed in I-CHEM specialty cleaned glass 
containers, sealed and submitted to Sample 
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IfEU No. J 078 

underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 

Compliance Monitoring Wells Phase 1, Oak Ridge 
National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 
materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley which is in the 

Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56 0 

northeast and dips of about 30 0 to the southeast. 

2.3 Sample Collection 

Three soil samples were collected during drilling, 
placed in I-CHEM specialty cleaned glass 
containers, sealed and submitted to Sample 
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Receiving, Analytical Chemistry Division, Bldg. 
45005, ORNL. Chain of custody forms for these 

samples are included with this data package. Soil 
sample 1078501 was collected in the split spoon 
interval from .5' to 2.5' on 7/10/89, soil sample 
1078502 was collected in the split spoon interval 

from 12.0' to 14.0' on 7/10/89, and soil sample 
1078503 was collected in the split spoon interval 
from 14.0' to 16.0'. Analytical results for the 
three 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 six-inch diameter 
boring was split spooned and augered from ground. 
surface to a total depth of 20.0 feet. A two­
inch diameter stainless steel screen with welded 
bottom cap was installed from 8.75 feet to 18.75 

feet. A two-inch diameter stainless steel casing 
was installed above the screen from 8.75 feet to 
1.78 feet above ground surface. A sandpack was 
then tremied into the annular space from 7.50 to 
18.75 feet, with a 2.0-foot bentonite pellet seal 
poured into the annular space above the sandpack 
from 5.50 to 7.50 feet. The annular space from 
the top of the bentonite seal to the surface was 

PAGE_6_ OF.1L 

ERe / EDGE 
Environmental 
and Enerl1 
Services Co. 

MatIITOR/II('; IfEl.L PROtiRAM 
IfEl.L DA TA NARRA 11't1E' 

IfEl.L No. 1078 

Receiving, Analytical Chemistry Division, Bldg. 
4500S, ORNL. Chain of custody forms for these 
samples are included with this data package. Soil 

sample 1078S01 was collected in the split spoon 
interval from .5' to 2.5' on 7/10/89, soil sample 
1078S02 was collected in the split spoon interval 

from 12.0' to 14.0' on 7/10/89, and soil sample 
1078S03 was collected in the split spoon interval 

from 14.0' to 16.0'. Analytical results for the 
three 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 six-inch diameter 
boring was split spooned and augered from ground. 
surface to a total depth of 20.0 feet. A two­
inch diameter stainless steel screen with welded 
bottom cap was installed from 8.75 feet to 18.75 

feet. A two-inch diameter stainless steel casing 
was installed above the screen from 8.75 feet to 
1.78 feet above ground surface. A sandpack was 
then tremied into the annular space from 7.50 to 
18.75 feet, with a 2.0-foot bentonite pellet seal 
poured into the annular space above the sandpack 

-
from 5.50 to 7.50 feet. The annular space from 
the top of the bentonite seal to the surface was 
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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 1078 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 256 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved"by the company representative. The 
final turbidity value measured was 30 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 2/14/90 at a depth of 16.8 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. 
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lIEU No. 1078 

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 1078 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 256 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved" by the company representative. The 

final turbidity value measured was 30 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 2/14/90 at a depth of 16.8 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. 
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Well number 1078 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously removing a known 
quantity of water from the monitoring well and 
measuring the recovery of the water level over 
time. The changing water levels were measured 
using a Druck 15 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 1.23 x 10.5 cm/second 
(shown as permeability on the hydraulic 
conductivity calculatio~s) 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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Well number 1078 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously removing a known 
quantity of water from the monitoring well and 
measuring the recovery of the water level over 
time. The changing water levels were measured 
using a Druck 15 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 1.23 x 10-5 cm/second 
(shown as permeability on the hydraulic 
conductivity calculations) 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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WELL No. 1078 

COMPLIANCE 
PRE -DRILLING TASKS DATE INITIALS 

1. E'XCA VA 110N PERMIT OBTAINED. 7-10-89 LlA-\-\ 

2. ALL E(}(.IIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 7-09-89 c..A-t-\. 

Ja. SCREEN AND CASINGS HA 10£ BEEN WASHED. STEAMED. 
N/A 

RINSED HfTH DE-IONIZED OR OIS11l1£D WA l'E'R, RINSED 
HfTH ISOPROP'Yl.. ALCOHOf... WRAPPED ItfTH PROTEC1110£ 
COIIERING AND STORED OFF THE (;R()(JND. 

Jb. PRE-PACKA(J£l) SCREENS. CASINGS AND CENTRALIZERS 8-15-89 ~.A-~ 
J£RE USED. 

4. HfJRK AREA FOR SAAlPU EXAMINA 110N COVERED HfTH 7-10-89 CA.\\. 
CLEAN POt. 'l£THYl£NE. 

5. CLEAN KNIVES. Q.OI£.S: SAAlPLE JARS AND LA8£LS 7-10-89 C-~~ 
ON-HAND. 

6. POI.. 'l£THYl£NE CO~ IN fiLACE O~ HOI..£. 7-10-89 tA -t\ 
ADDI11ONALNO~/09~~l1ON~ ______________________________________ ___ 

~IO SQVAI!IiI'E,l2:lAIFC .' ~~~~o 8-15-89 
C. Allison Hodges 
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WELL No. 1078 

COMPLIANCE 
PRE -DRILLING TASKS .£MI£ INI77AI.S 

1. 

2-

Ja. 

.Jb. 

"-. 

5. 

6. 

E'XCA VA TlON PERMIT OBTAINE'D. 7-10-89 LlA-\-\ 

ALL E'QUIPMENT HAS BE'EN CLEANED BEFORE' DRIWNG. 7-09-89 c..A-~ 

SCRaN AND CASING'S HA J.£ BEEN WASHED. STEAMED. 
N/A 

RINSED tilTH DE-IONIZED OR o/STll1ElJ WA TER. RINSED 
WITH ISOPROP't1.. ALCOHot.. WRAPPED IttTH PROTECTlJ.£ 
COVERING AND STORED OFF THE' GROUND. 

PRE-PACKAGED SCREENS. CASINGS AND CENTRALIZERS 8-15-89 C ~-\-\ 
WER£ tlSED. 

WORK AREA FOR SAMPLE EXAMINA TlON COi£RED tilTH 7-10-89 L..A.~ 
CLEAN POl. 'YE'TH't1..£NE. 

CLEAN KNIJ.£S. QOI.£5. SAMPLE JARS AND LABELS 7-10-89 LJ'\~ 
ON-HAND. 

POL 'YE'TH't1..£N£ COJ,£!? IN rtACE OJ,£!? HOi.£. 7-10-89 c.A t\ 

~I€R 57QVA 1!IRf"/1JA IF C .' ~~9\:JcCi'~ 8-15-89 
C. Allison Hodges 
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D~CONTAM/NA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL D£/ONIZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N/A N/A 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

4 
PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

OBSERVER SIGNATlIRE/DATE:C ' eill Q~~ .... -,~~ ..... 7-07-89 

~ 

C. Allison Hodges 
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Dc..CONT~M/NA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL DEIONIZED 

EQUIPMENT SCRAPE ST'EAM ST£A/rI ALCOHOL WAlFR 
CLEAN RINSE RINSE RINSE 

RIG X X X N/A N/A 

AUG£/?S X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X 
. 

WORK TOOLS X X X X X 

AUG£/? PINS X X X X X 

,> 

. 

OBS£/?VER SIGNATURE/OATE:C ' eill Q~ Dc:;..." ~--7-07-89 
C. Allison Hodges 
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ORNL MONITORING WELL LOG PACE _1_ a'"-L- , 

LOCA"ON.- WAG 7 DATE': START: 7-10-89 

DRILLER: George Akin/Larr~ Ledbetter FINISH: 8-15-89 

Rick Herron/Freddy Dixon 
LOCG£/) BY: C. A 11 i son Hodges 

HE'LPER: 

Mobile B-50/Ingersol Rand T-4 
HE'ALTHPHYSlClST: L. C. Johnson/ 

DRILL: L. E. Stooksbury 

T'lPE' DRIWNG: Spl it Spoon and Auger LUBRICANT TYPE:: Green Stuff 

No. SAMPlES TAKEN: Three TYPE': Soil 

CONTAINMENT T'l'PE': Plastic, Pan, Containment Box, 55 Gallon Drums 

THICKNESS a'" SOH.. (REFUSAL DEPTH): 20.0 fJRIWNG FLUID SAMPLE'S: 

0EP1H DRIU.£1) IN ROCK: 0 TYPe: N/A DATE': M/A 

TOTAL OEPTH a'" IfCLL: 20.0 

~':5 SAMPI.E PeRCEIIT 
(NUMI/CR .. I(~ R£'CO~Y ;) SOII./I1EDROCK IJ£SCRIP"ON .$ 

FROM TO INTERVAl) 'SPLIT SPOONS 

0.0 0.5 Gravel. ( fi 11 materi a 1) 
~ 0.5 2.5 l~~~~~S 100% Clay, shaley. Clay is mottled dark yellowish 

1 

orange and light brown and firm. The shale 
is dusky brown and highly weathered. It also 
contains greenish gray mica. Brittle and damp. 

2.5 4.5 100% Shale, highly weathered, moderate brown and 
speckled dusky brown. Micaceous {green tint}. I 

Dry and brittle. 
4.5 5.0 100% Shale, clayey, dusky brown. 
5.0 5.6 Shale,highly weathered, crumbly, moderate 

brown, dark yellowish orange, and light olive 
gray, micaceous with silt lenses. Dry. 

5.6 6.0 Shale, highly weathered, moderate brown and 
light olive gray, micaceous. Dry. 
*Augered i nterv.a 1 . 

6.0 6.5 100% Clay, light brown and dark yellowish orange, 
with shale, dusky brown. 

• 6.5 7.8 Clay, light olive brown, firm with shale, dusky , 
brown, brittle (crumbly) with mica and silt 

- -- - ~ ----
lenses. Dry. 

PACE J.l. a'" .1l.. 

.~ 
ERe / EDGE 

! Environmental 1078 .P and EnerlY HELL No. 

Services Co. 

ORNL AlONITORING KLL LOG PAGE' _1_ (l""..1..- , 

LOCAnON: WAG 7 DATE: START: 7-10-89 

DRILlIR: George Akin/Larr~ Ledbetter fiNISH: 8-15-89 

Rick Herron/Freddy Dixon 
L()(;G£'l) B'f': C. Allison Hodges 

HELPER: 

Mobile B-50/Ingersol Rand T-4 
HEAL TH PH'tSfClST: L. C. Jo hnson/ 

DRILL: L. E. Stooksbury 

TYPE DRlWNG: Split Spoon and Auger LUBRICANT TYPE: Green Stuff 

ND. SAMPLES TAKEN: Three TYPE: Soil 

CONTAINMENT TYP£'.: Plastic, Pan, Containment Box, 55 Gallon Drums 

THICKNESS OF SOIL (REFUSAL OEP TH): 20.0 DRILLING FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 0 T'tPC: N/A DATE: N/A 

TO TAL DEPTH (l"" IfE1.L: 20.0 

~l:5 SAMPI.E PERCDlT 
(NUMBER tk I(sttf.°~r ., SOII./I!J£DROCK O£SCRIPnON .$ 

~ Tl) "INTERVAL) - ...... r;'J (- 0.0 0.5 Gravel. (fill materia1) 
0.5 2.5 l~~~~US 100% Clay, shaley. Clay is mottled dark yellowish 

orange and light brown and firm. The shale 
.. 

is dusky brown and highly weathered. It also 
contains greenish gray mica. Brittle and damp. 

2.5 4.5 100% Shale, highly weathered, moderate brown and 
speckled dusky brown. Micaceous (green tint). 
Dry and brittle. 

4.5 5.0 100% Shale, clayey, dusky brown. 
5.0 5.6 Shale,. highly weathered, crumbly, moderate 

brown, dark yellowish orange, and light olive 
gray, micaceous with silt lenses. Dry. 

5.6 6.0 Shale, highly weathered, moderate brown and 
light olive gray, micaceous. Dry. 
*Augered interval. 

6.0 6.5 100% Clay, light brown and dark yellowish orange, 
with shale, dusky brown. 

6.5 7.8 Clay, light olive brown, firm with shale, dusky 
brown, bri ttl e (crumbly) with mica and silt 
1 enses. Dry. 
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ORNL MONITORING WELL LOG II PAGE -L lY...l.-

O£PTH SAMPLE P£RCENT 
(FEET) (NtlM8£'R .t RECOI.£.RY SOIL/'BEDROCK DESCRIPnON 

FROM TO INTERVAL) (SPUT SPOONS) 

7.8 8.5 Clay, light brown, with shale, highly 
weathered dusky brown, micaceous. • 

*Augered interval. 
8.5 10.0 100% Clay, light brown and light olive brown with 

shale, dusky brown, bedded (breaking at 4_5 0 

angle), with silt and mica lenses, greenish 
gray. Dry. 

10.0 12.0 100% Clay, light olive brown, with hsale, dusky 
brown, brittle, bedded, with silt and mica 
lenses. Wet from 11.0' to 11.3 1

• 

12.0 14.0 t97~~?a 0 100% Clay, light olive brown, with shale, dusky 
brown, weathered, bedded with silt and mica 
lenses. Wet but not saturated. Some water ~ 
from 13.5 to 14.0 1

• Soft push on two split 
. ' 

spoons. 

14.0 16.0 1~7~~~~,0 30% Shale, dusky brown and olive gray, bedded, 
weathered, with silt and mica lenses. 
Saturated (water came out of tube) very soft 
to push. 

16.0 16.5 100% Shale, dusky brown and olive gray, bedded, 
weathered, with silt and mica lenses. 

16.5 20.0 Shale, olive gray, with silt and mica, also 
some clay, light olive brown. Wet. 
*Augered interval. 

20.0 Total Depth 

*While auge ing L. C. Johnson detected a higher background 

reading wi hin the borehole on the left side (the trench 
1 i ne runs long this side) but nothing was found on the~ 
sailor au ers. The boring (water and mud) was found to 

be contami ated on 7-31-89. The level of radionuclide 
com:.amlnat on was U.l mK per nour al:. ill lncn. 

- - --
PAGE"':':" lY_ 

., ERe / EDGE 
Environmental WELL No. 1078 
and EnerlY e ~ Services Co. 

ORNL MONITORING WELL LOG 

" 
PAG£' -L a"-L-

~f{r~ SAMPLE PERCENT 
(NUMBER tk (;[f.0IlERY 

'J 
SOIL/8EDROCK D£SCRlPT1ON 

FROM TO INTERVAL) 

7.8 8.5 Clay, light brown, with shale, highly 
weathered dusky brown, micaceous. 
*Augered interval. 

8.5 10.0 100% Clay, light brown and light olive brown with 
shale, dusky brown, bedded (breaking at 4_5 0 

angle), with silt and mica lenses, greenish 
gray. Dry. 

10.0 12.0 100% Clay, light olive brown, with hsale, dusky 
brown, brittle, bedded, with silt and mica 
lenses. Wet from 11.0' to 11.3'. 

12.0 14.0 t97~~?& 0 100% Clay, light olive brown, with shale, dusky 
brown, weathered, bedded with silt and mica 
lenses. Wet but not saturated. Some water .-from 13.5 to 14.0'. Soft push on two split 

.. 
spoons. 

14.0 16.0 1~7B~~~.o 30% Shale, dusky brown and olive gray, bedded, 
weathered, with silt and mica lenses. 
Saturated (water came out of tube) very soft 
to push. 

16.0 16.5 100% Shale, dusky brown and olive gray, bedded, 
weathered, with silt and mica lenses. 

16.5 20.0 Shale, olive gray, with silt and mica, also 

some clay, light olive brown. Wet. 
*Augered interval. 

20.0 Total Depth 

*Whi1e auge ing L. C. Johnson detected a higher background 

reading wi hin the borehole on the left side (the trench 

1 i ne runs long this side) but nothing was found on the~ 
soil or au Jers. The boring (water and mud) was found t 

be contami ated on 7-31-89. The level of radionuclide 
con"tamlnaT.. un was u.~ mK per nour a1: 1/~ lncn. 

12 23 PAG£'_ a"_ 



ERe / EDGE .0 Environmental 
and EnerlY 

~ Services Co. 

W£Z.L Nc. 1078 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L MONITORING WELL PROGRAM 

LOGG£1) PROOFED 
BY: C . All i son Hodges BY: Mi chae 1 L. Ebers 

DRIWNG COMPANY: Geotek 
Larry rLe~drib~e~t~te~r~7r---------~R~lc~k~H~e~rr~o~n~7--

DRillER: George Akins HELPER: Freddy Dixon 

EQUIPMENT [iJ §..JL INCH AUGER 20. 0 L.F. 

a INCH AIIGER L.F. 

A41117E1iIALS US£1) 

EST. lJSE'l) 
IIVL. H?L. 

10.0 FEET OF 2.0 IN. S.S. SCREEN 

10.0 FEET OF 2.0 IN. s.s. CASING 

1. 5 ~ S4CKS OF SAND 

-=.2. 5 a . a POIJNDS OF BENTONITE" P£LL£7S 
.5 2. a S4CKS OF CEMENT 

- 10. a POUNDS OF POWO£:R£1) BENTONITE 

15. 0 GAlLONS OF WATER (C£MEN1lNC) 

REASON FOR DIFFERENCES BETWEEN £S17MATED 
VOLUMES :AND USED K>LIJM£S 

Irregular boring diameter and 
caving. 

IIIEU Q:)J9 USED • L()CI(IN(; $Bl ~ 
a Fl.JAH IIfJIJIf7ElJ IIIEU CDJ9 a 01NE1t • 

aT 11tAP USED S CJ NO • 

MONITORING WEZ.J. PUMP BASE' SET AT 16. 8 

CENlRAL.JZERS AT 5 • 0 
18.0 

NOTE': 

FEET. . 

FEET. 

FEET. 

FEET. 

Al.L DEPTHS ARE" MEASlJR£1) 
FROM GROIJND SURFACE 
UNLESS OTHERW1S£ NOTED: 

HCII.£ a.£Mt£D 0lIT 

7r)~ .1 

Lot::I(N(; STm. Q:)~ 

1 0 INCH D/AIJIE7ER 

S7EEZ. PROTEClIlE C4.51M': 

3 • 2 9 n: ~lE f.iROUN/) 

, 7r) 2 • 0 n: 8I1.OW 

~fItOIJND .suFACF 

filKXJT .SFM. ~ m 
r .......... 1--- 5.50 FEET 

':I-
6 , 0 INCH D/AIJIE7ER 

I/t1IIfI£HCtE 

. :.:.< 

,,/ 

2 . 0 INCH D/AIJIE7ER STAN.ESS 

S7EEZ. CA..SM' 1. 78 n: ~lE 

I~'A fi1fOUIIrID .suFACF 7r) 8. 75n: 
I1E1.OW GIfOUIIl) .suFACE 

1 - CEN7IW.I2ER ('n'P.) 

1SI'1rJIrI7C PflJ.CT .SFM. 

I- 5.50 10 7,50 FEET 

. ., SAND iliA« . 7 50 18 75 ~ 10 • FEET 

2 • 0 INCH IJIAItE7ER 

·1=1· .. · 'J STMIlESS S7EEZ. 0.010 
£OT1ElJ s:t:1fIEEII 

...8.l..5. 1O.liLl.SFEET 

N I A INCH I/IMIE7E1f STAoN..£SSI 

.t=t ~'-:-1 STm. aT .... /f:4P 
S01TQll OF IIOfIEHOI.E .' -. -. -. ,.! NJA 10 NJA FEET 

NOT TO SCAlE TYPEA WELL ~ 

PAGC~ OF~. 

ERe / EDGE .0 Environmental 
and EnerlY 

~ Services Co. 

ftf"LL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAAI 

LOGGED PROOFED 
BY: C. Allison Hodges BY: Michael L. Ebers 

DRIWNG COMPANY: Geotek 
La rr y i-( e:::-:drib~e-i-t tr:e~r:-r7 ------n'R':!'":' c::Tk:-TTAe:::"':r::-::r:-:::'o::-n /,..-

DRILLER: George Akins H£i.P£R: Freddy Dixon 

WElL No. 1078 

£Z.£V. GROlINO 769 00 
E1.EV. TOP STAINLESS 
STEEL CASING. 77 0 . 78 
DRILLING OA TES: 
STARTED: 7-10-89 
fiNISHED· 8-16-89 

£()lIIPMENT OJ 6.0 INCH AUGER 20.0 L.r. LI'JCKN(; STEEl tX)1£R 
,.,.----." -- 10 NQ{ DIMI£7ER 

o ___ INCH AI.IGER ____ L.r. 

A404TERIALS USED 

EST. USeD 
/ItIL. 147L. 

10.0 FEET OF 2.0 IN. s.s. SCREEN 

1 O. 0 FEET OF 2. 0 IN. s.s. CASING 

1. 5 ...iJl S4CKS OF SAND 

O. 0 50. 0 POI./NDS OF BENTONITF PElLETS 

....:i...b..9 S4CKS OF C£JIOff.~ 
10. a POUNDS OF POWDERED BENTONITF 

15 . a GAl.J..ONS OF WATER (CDlENTlNG) 

REASON FOR DIFFERENCES 8£7WEEN E'SllUATEIJ 
VOLUME'S.AND USeD VOLUME'S 

Irregular boring diameter and 
caving. 

IIIE1J. tX)ta USED • Lct:I(JNf;.5'&Z ana o FlJJIH IItJIM7EIJ IIIE1J. CDta o O7HDI . 

SIl r 71fAP USED )C 0 NO • 

MONITORING WELL PUMP 8ASC SET AT 16.8 

CE'NTRALIZERS AT __ 5_*;..,.0__ FEET. . 
18.0 t:'r'rT ____ r,;;.t;;.'. 

____ FEET. 

NOTE'.: 

"""""-.....-

STEEl PII01FC7IIIE CASING 

3 • 29 n. AllOt£: GROiJN/) 

m 2 • 0 n. 8E1.OW 

ti'ItOUT .Sf'AC. ~ m 
rAo1--- 5.50 FEET 

6 . 0 INQI DIAMC/ER 

MJIIIDICItE 

,,' 

2 • 0 NQ{ DIAMC/ER STAI!I.ESS 

STEEl CA..SIM: 1. 78FT. ~t£: 

I4004I-- fi1ftJIJIWJ .5UIF'Aa" m 8 • 75FT. 

6I1fTOIfITC I'EU..CT .Sf'AC. 

-- 5.50 m 7.50 FEET 

SMiIJ PAQ( 

"'---..liQ. m 18.75 FEET 

2 • 0 NQ{ DIAIIII£7fR 

J===I'tI:-T--- STMtIDS STEEl O. 010 
SlO77ED st:1fIEE1I 

JLl..S. m 18.75m7 
ALL OEPTHS ARE' MEAStJR£/) 
FROM GROUND SIJRFAC£ 
UNLESS OTHERWISE NOTED: 

HtU a..£MED 0tIT N I A Nt:H /JIAIII£7EIf ST~lIIE.liSl 

m ~ --.r.' '.I;:~:+--- STEEl SIlT 71fAP/C4II' 
80""" OF IIOIf£HIOI.E _ ........... ..:..:...:..:.....;..;....;.:.1 N/A m N/A m7 

~ TYPE A WELL NOT TO SCALE 

.,..t: 



~ .... ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING ~LL AlA TERIALS 
CERTlFlCA TlON 

HE'LL No.J.078 

OA TE: 8-1~-89 

ITEM,/MA TERIAL DA 1F USED BA TCH NUAlB£R 

SAND 
8-15-89 1 
--

BENTONITE' 
8-15-89 1 

STAINLESS S1F£L SCREEN (PREPAat'AGEO El )6) 
o NO 8-15-89 1 

STAINLESS S1FEL CASING ( PREPAat'AGEO W 'rFS) 
ONO 8-15-89 1 

STAINLESS S1F£L CE'N'lRAUZERS ( PREPACKAGEO ESJ 'rFS) o NO 8-15-89 1 

STAINLESS STEEL CAPS ( PREPACKAGEO fa )6) 
ONO 

8-15-89 1 

MONITORING IffiL PUMP (PREPACKAGED IKI l'E5") o NO 2-14-89 4 

GROUT 
8-16-89 1 

HELL COIlERS 8-15-89 1 

SlJRFACI:.- CASING 

COMMENTS: • 

OBSER'r£R SIGNA TlIR£,/tJA TE'C '~S ~Eft-==8-16-89 
C. A11ison Hodges 

PA't;£ ~ OF ..fL. 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING ttFLL AlA TERIALS 
CERTlFlCA TlON 

WELL No.1- 0LL 
OAT£': 8-15-89 

lTEM/MA TERIAL DA 1F USED BA TCH NUIISn? 

SAND 
8-15-89 1 
--

BENTONITE' 
8-15-89 1 

STAINLESS S1F£L SCREEN ( PREPACKAG£D m )£5') 
o NO 8-15-89 1 

STAINLESS STFE'L CASING ( PREPACKAG£D m )£5') 
o NO 8-15-89 1 

STAINLESS S1F£L CENTRALIZERS (PREPACKAG£D ~ )£5') 
o NO 8-15-89 1 

STAINLESS STFE'L CAPS (PREPACKAG£D EZI )£5') 
ONO 

8-15-89 1 

IIONlroRlNG IlELL PUMP ( PREPACKAG£I) m )£5') 
o NO 2-14-89 4 

GROUT 
8-16-89 1 

IlELL COIlfRS 8-15-89 1 

StJRFAC/:." CASING 

. COMMENTS: 

OBSERVER SlaNA ruRE,/I)A TE'C ' ~ c ~Eft==8-16-89 
C. A1lison Hodges 



~ ,.. 
ERe / EDGE 
Environmental 
anll Enercy 
Services Co. 

POST-nf"LL COUPLETION 
CHECKLIST 

POST-HELL COA/PUnON TASKS 

1. MUD SCRAP£'/) FROU AUGER$. SAMPLER$. AND AlL 
OTHER EQUIPMENT. 

2 ALL MUD FROU RIG AND EQUIPMENT SCRAPINGS AND 
CUmNt;S DISPOs£!) OF IN ACCORDANCE MTH THE 
SPEClFlCA TlON- PROIl1DE:D. 

J. rtEl1 DEVflaPED IN AccomJANCE MTH THE SPEClFlCA 71ON­
PROVIOED AND DETAILS OF THE DEVEl.OPMENT ACTlltflY 
RECORO£IJ. 

-1-. DRlWNG SITE PROPERL Y CLEANE:D UP AFTER 
COMPLE71ON OF IfEl.L INSTALLA 71ON. 

I£LL No. 1078 

COMPLIANCE 
DA!E INI77ALS 

7-10-89 cAH-

7-10-89 C-A..M 

2-14-90 be...\-... 

8-16-89 CO\-t\-

- RElEASE SPEClFlC TECHNICAL DIREC710NS FOR REGtJLA TORY COMPLiANCE MONITORING ItElLS 
PHASE I, OAK RIDGE NA TlONAL LASORA TORY. OAK RIDGE. w.a K-414J; APRIL 1987. 

OBSERVER SIGNA 7lJRE/lJA c· Cio c.~ L~Q 8-16-89 
C. Allison Hodges 

D.~.;8,~kll... 
2-14-90 

D. Charles Lyt'e 

PAGE 15 OF 23 - -' 

ERe / EDGE 
Environmental 
an1i Enero 
Services Co. 

POST-Hf"LL COMPLETION 
CHECKLIST 

POST- nELL COA/PUllON TASKS 

1. AlUD SCRAPED FROM AUGERS. SAMPlERS. AND AU.. 
OTHER EQ(JIPM£NT. 

2. All MUD FROM RIG AND EQ(JIPAI£NT SCRAPINGS AND 
WroNGS DISPOSED OF IN ACCORDANCE HfTH THE 
SPEC/RCA 11ON- PRO lADED. 

J. WEll. D£V£LOPED IN ACCORDANCE »1lH THE SPEC/RCA 11ON~ 
PRO lADED AND DETAILS OF THE DEIIE:UJPAI£NT AC11J,fTY 
RECOROEO. 

4. DRlWNG SITE PROPERL Y CLEANED UP AFTER 
COMPL£11ON OF IfEl.L. INSTALlA 11ON. 

l+E'LL No. 1078 

COMPLIANCE 
.f2dZE INI77ALS 

7-10-89 cA~ 

7-10-89 C-A-r-\ 

2-14-90 be..\-

8-16-89 Ct2\-1j-

., RELEASE SPECIRC TECHNICAL DIRECTIONS FOR REGULA TORY COMPLIANCE AlONITORING WElLS 
PHASE I. OAK RlOG£ NA110NAL LABORATORY, OAK RIDGE'. w.o. K-4147. APRIL 1987. 

2-14-90 

PAGE' -12. OF .fL. 

.., . 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WElL 
DEVELOPMENT FORM 

METHOD OF 
DEJlELOPMENT: 

Surging and Pumping 

~LL No. 1078 

LOCA TlON: nnw" 

~OPMENT 2-13-90 "ME" __________________ __ 
fJ£YANDA7£: 

~OPMENT 
ENDING DA TE: 2-14-90 

~ClPAlENT 
OBSERVED BY: D. Charles Lytle 

ewe IIEZ.L I-Q,UAIC: 7 • 6 GALLONS 

TOTAl.. GALLONS PUMPED: 256 TOTM. lIEU IoQ.lIAI£3" PUIIP£D: 33.7 

1N171A1.. pH: 7 • 8 flI.!AL pH:--1.:.2. 
INI"AL CONOtJcmfTY (uS): 922 FINAL CONOUCTfVlTY (u$')..~ 
O£SCRIPT1QI( OF INI"AI.. 1lJRI1IOITY:_.....;M..;.;u;..;;;;d~d,"_y ________________________ _ 

O£SCRIP"ON OF FINAl. nJRBIOITY: Cloudy 
------~--------------------------

RNAI.. ~ ~TY:_~3~0~NT~U~'~S ____________________________ __ 

IIEU~~BY: R. C. Williams MMES 

(){)()R 

OF WATER: 
WATER 
DISCHARGED 
10: 

None 
m GROIJN() SURFACE 
o STORM SEWERS 
OORUMS 

o TANK TRUCK 
o S'TOfItAO£ TANKS 
o 01H£R 

"""AI.. PR£-/JE1IELCPMENT 
WA TER D£1ITH: 2.5 feet from ground surface. 

DEVE1.OPM£NT OBSCRVA TlONS 

OBS£R'Bt SIGNA 1lfRE'/DA 7E' 3:> G--:cO$s:)r$~ 
D. Charles Lytle 

2-14-90 

PAGE lL OF' n..... 

ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELl 
DEVELOPMENT FORM 

Surging and Pumping 

HE'LL No. 1078 

LOCATION:....::,::..:. ......... 

DEYE1..OPMENT 2-13- 90 Yful!". 

=~~~~~Q.=~~~-'----------------------------"~'--------------------
DEYE1..OPMENT 
ENDING DA 7F: 2-14-90 

DEVEJ..OPM£NT 
otIS£R'f£D B~ D. Charles Lytle 

CW£ lIEU 1oQ.1IAi£: ___ 7_. _6 ___ GAlLONS 

roTAI. GAlLONS PfAlP£D: 256 roTM. tIB.J. IoQ.tIM£.S' PUJIP£D: 33.7 

INl7IAI.. pH: 7 • 8 RIIAL pH: 7 • 6 

INI11AL CONDUC11~TY (uS): 922 RNAL CONDlIC11I1TY (uS;: 947 
IXSCRIP7'1(II OF 1NI7IAI.. 11.JR8IDIm_....;.M=u..;;;.dd;;;My~ ________________ _ 

D£SCRIP11ON OF RNAI. 1l1RB1D1m ___ Cl_o_u.....;dy:...._ _________________ _ 

RNA/.~ ~m_~3~0~N~T~U.....;'s:...._ ___________________ __ 

lIEU APPIfOIEZ1 B"~_R...;;.._C __ .~W_il_l_i _a m_s __ M_M_ES __________ __ 

(){)()R 

iT WATER: 
WATER 
D/SQIARGED 
TO: 

None 
fa GROtIND SURFACE 
[J STORM S£JIIERS 
[J DRUMS 

[J TANK 7RtICK 
[J STr:JRAGC TANKS 
[J 07H£R 

INl11A/. PII£-DEYELt'PltlENT 
WATER DEPTH: 2.5 feet from ground surface. 

DEV£l.OPItI£NT 08SERVA TlONS 

OBS£R~ SlGNA11./R(I1)A1C }") s;z..co'S:Sd.$~&; 
D. Charles Lytle 

2-14-90 

PAGE 1.L OF 1..L 



ERel EDGE WEZ.L NO. 1078 
~ En:vironmental LOCATION: WAG 7 ,..".' and EnerIY 

LMTE: 2-13-90 Services Co. 

NONITORING WELL IJEVELOPNENT PROGRESS 

ONE WEZ.L VOLUME- 7.6 GALLONS 

QAU.ONS tJ£SatJPTION MEASlJR£1) pH CCNDI.IC- 7OrAl. tIELL 
DATE 17ME (£ n.tfI/IIDITY 11r:J 

QAU.ONS H2.lM3' COMMENTS PUMP£D 11JIIIIIDIT'I' (N7V'S) F'tJWI£D PtIItIP£D 

2-13-90 1400 75 Muddy -- 7.8 922 75 9.8 

2-14-90 0830 90 Muddy -- 7.4 911 165 21.7 

2-14-90 1300 91 Cloudy 30 7.6 947 256 33.7 

• 
,r ' , 

RESULTS AT END Cloudy 30 7.6 947 256 33.7 
OF D£l.ROPMDIT 

COMMENTS Fast producer; water remained cloudy; had to pass and move off hole. 

III. , 
OIJS£RYER .s:.GV4TlJf6' /lUTE l:J. o--o.~::> J~ 2-14-90 

~. --,",!!ar es .V ,J e 

o,,""r:- 17 "'r:- 23 

ERe/ EDGE WEJ.L. NO. 1078 .., Environmental LOCA110N: WAG 7 
and EnerlY 

ll47!:' 2-13-90 
~ Services Co. 

NONITOBING WELL DEVELOPNENT PBOGRESS 

ONE WEll. IIOLIJM£ "'" 7.6 GAJ.LONS 

17M£' QAU.ONS D£SC/I!FTKM M£ASIJRE1) 
pH ~tlis ~ --DATC a:' TlIffIMtNTY '£'NTS PUIIP£l) ilIIfIIDTY (N77I'S) (uS) PtJMP£I) 

2-13-90 1400 75 Muddy -- 7.8 922 75 9.8 

2-14-90 0830 90 Muddy -- 7.4 911 165 21.7 

2-14-90 1300 91 Cloudy 30 7.6 947 256 33.7 

.r ~" , 

RESULTS AT END Cloudy 30 7.6 947 256 33.7 
OF DEVELOPMENT 

COMM£NTS Fast producer; water remained cloudy; had to pass and move off hole. 

OBS£RIIER -- .... -ttMTE 'N __ "_' u~~~~ 2-14-90 
1.1 • "'flcl.!'H~ s .V Ie 



~, 
ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1078 I 

~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, • l 9i~-3,~; 

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 
RESPONSE OF A FINITE DIAMETER WELL TO AN I 

CHARGE OF ~'H"HE:!::;;") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
.: PI E;1_iJt3 TE:~31" F'Of~! L:ETEF:!"'1 I t\~ I 1\1:::3 l-["{[;F:PilJi._ I C: CC}~\'[DL)C:T I \) I 1""\( 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
F:E~i\iEl"F~{:.'i -r I t'xff:i ~\.lE:'L_L..~);;) 

V.~E~I",,! ... , ~"~(J >t:i :t (:7F3 DATE OF TEST: 3/09/90 

PROJECT NO.: E221-002 CL I E~'"rT ~ tv1t1ES 

,:;1'"1""E l' nr01-rlr"\~,:· i.,l'~'F1 7 11_ 
~_.l. l .. _ .... _..11 • _,}''>I .. ,-1""_ " 'W' 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT Dr":UPl AF::E~ 

INNER CASING DIAMETER ~ 2.00 INCHES 
INNER tCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 6. 75 I NCI-IES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 19 .. 5:5 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 7.01 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = po.":; ... .. 

• ...:... .... # 

F ;:-:jL..l_ I j\f:::.;-"r~E{1I) T [,-·,:})E::)( =: () :i l!t I F:' F!:'~!LL I !\18!i t! (> 1! I !:: F~~ I S I r"~IC~) 
NUMBER OF DEPTH-TIME DATA POINTS = --::~ 

"-"-' 

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

I ()E;. COt'1PUTED 
r:."CJR 1-10 

(FEE"r) '. ~:; .. . ~j8·79 
:5 v (~)6.{:!·2 

PAGE' -1.8 OF .2.L 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOy. 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 

1078 

tl F:ESF:II]f\lt32 [rF A F I f\4 I TE D I AiYiE~Tr.:F\ lJ..JEi_I._. 1'[1 (~il··J I 1\(:;:·3T ;11\lT(~I\lEC)tJS 
CHAF:GE OF l.\.i(·i TEl::;:" ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 

OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 

DATE OF TEST~ 3/09/90 

PROJECT NO.: E221-002 

SITE LOCATION~ WAG 7 

EDGE ~ I hIe. FIELD I N\/EST I Gf:::' TOR ~ BRUCE t"!Cl"'iASTER 

INPUT DATPi ARE~ 

INNER CASING DIAMETER = 2. eli) I j\.ICHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2. 00 I hlCHES 
DIAMETER OF DRILLED HOLE = 6 u 75 I r'-../CHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN - 19.55 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL 8ELOW REF. POINT -
ESTIMATED POROSITY OF GRAVEL PACK = .20 

NUMBER OF DEPTH-TIME DATA POINTS = 

7 .. 0t FEET 

. ! .. ,-", 1'-' .... f"l I ~''- i- r,o r.,'::~ l{::,.', ',:.'. {,vi, '.'!. 1'\,,'1 '1,-1-_- -I",' I',~,' ~_. ,t:> '," fl,L-: F' ! f,"r\ . fJ l~·- L. r .. J G (t"i ) ~) S ;1 or I tvl (-: 
I",;() i(·,.jt~:=' L.,i., • .ii':r'"' ',~~ I f::-_!-.i _ _ .. ~ _'-J --

1\..'1::' COt'1PUTED 
!,)AUJES~ FDR H".; 

(FEE""!"· ) 

PA(;C ..JJ3 OF 2.l... 
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--

THiE 
( Sf::C: 

5" ()() 
1~) .. ()~) 
15.00 
~~:() .. £)(; 

:'25 .. ()() 
::(i .. (:() 
35" ()() 
'-10.00 
4~5. 00 
::S();a (}() 

~;5 .. ()~) 
\S() lot ()~) 

f'-C) •. Cr() 

tj() .. (:(; 

SIC) tl ()() 

1 t)() 4t <)C: 
1.10.00 
1 :'2() /I (;() 

150.00 
1 fae) u eli) 

210.00 
24() II i){) 

2:7 c) Q ()(} 

~soo. 00 
3::::;() '* c)(: 

31.S(; u ()(: 

420.00 
i.{·8() " ~)i) 

5 .. q·() " (:(:0 

6(> c) u Cr~:) 

6<:;()" 00 
7:2(: .. (::::) 
78~). ~)(; 

DEPHi TO ~t,!ATEF: 
(FEET) ! 

1.89() 
'1 7':':),"\ 
.L.J .... _~ 

1.700 
1 . . :S2() 
1.540 
1.480 
1.4·10 
1 .. 37(i 
1 .. ~~;1() 
1. .. ., ,ow ,'-', 
.\,,, . .::...,-..... , 
1 Ii 21 {) 
1 u 18(: 
i. .. J ()() 
1 Q ():2~) 

.970 

.900 
If 8S() 
.800 
.680 
It 59() 
.. 5t() 
,450 
400 
""!"'r:::,."l •. ":tw"'_· 

It 32{) 
29(; 

.240 
n 21 () 
.180 
. 1 t:' i) 

!! t ,4i) 

II 1:3() 
.. 120 

HEAD 
t t:',=c-r \ 
... I c:.t-. ) 

5.120 
5., ~22(j 
5.310 
5" 39() 
5.470-
5.530 
5.600 
5.640 
5.700 
5 .. :!5() 
~~5 h 8(H) 

5a S'3i) 
~5" S'le) 
5" : .. 'j'9() 

oJt (j·4C, 
t .. -1 (' • ., 

\ .. ') III l .l. .... 1 

t;. j. l;)(; 

6.21.() 
t.:~. ~53~) 

6. /-+:2~) 
6'J ~ ~5~)() 

6 n 5L~() 

6.6:·10 
6. (~l~(: 
6 .. I(:;.'S:~() 

6:. 72C; 
I~I u 7-;l() 

6;1 E{(j() 

6 .. 83() 
6 .. 85() 
6 ~ 8'7() 
6 .. ~-3f:3C) 

6.8t;1() 

1078 

:~**********************************************************~ 

METHOD OF BOUWER AND RICE 

I:CJiyiF:lJTE[i f-1ESJ . ...!l_ TS tJS II\H.':1 D I f~r"f1ETEF~~ fJF I)r-:: I l_Ll::D l·iDLE: 

- f-··- .... ····· l- ", - .,-. I -~. -_ .. ·.t:.r.:P .. h.::.f-LI31. i_ .. i \~ := 4.04E-07 FTiSEC 1 • Z~::E""'()5 Cl'-1/SEC 

TRANSMISSIVITY = 4.04E-06 FT**2/SEC 
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WELL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME 
iC r=" ..... \_1_\ .... 

1~) .. (:(: 
15.00 

25. ()() 

40.00 
4·5.00 

55 .. ()i) 

110.00 

150 .. 00 

210 .. UO 
241:) It ~){) 

27(). f)() 

Lt·::3 (j " ~) (j 
5··q·()" (;() 

600.00 
6(:;:.0.00 
7:2() .. ()::) 
78i). ~)(~ 

1.890 
1.79() 

:t.S40 
1" 4,8C) 
1"..:1·1~) 

1 « 37(i 
t .. :~:;l() 
'1 .. .., i_ ,-'; 
.1. ... .:..,_ ..... " 

1~21() 

1. 180 

.900 

.850 

.. b8e) 

.450 

~r.:::l·. 
11 ,,_,w,_,o 

• 29() 
,240 
.210 
. 180 

• 1:::;'0 
It 12() 

METHOD OF BOUWER AND RICE 

HEAD 
(FEET) 

5.120 

5 .. 31C) 
5 .. 39() 
5.470' 
5 .. 5~.)(j 

5~ t.{)() 

5 If :75() 

~~5. 8()() 

5 .. 83Ci 

;'::;.040 
\,{~ .. 1 :te; 
t;ll lf~C; 
6.210 

6.610 

.f::1 A 77 t') 

6 A f:3()() 
." .~-, -.. " . 
(:). b . .::·U 

6.890 

CfJi"iF'UTED F:ESULTS USING DH~i'lETEH OF DFULLED HOLE: 

ii·.04E-07 FT/:3EC 1. Z:-::E· ... 05 Cl'VSEC 

TRANSMISSIVITY - 4.04E-06 FT**2/SEC 
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CHAIN OF CUSTOD Y RECORD - SAMPLE: 

NUMBER 

.EnBlneerinlo DeolgD '" GeoocleDc~. Group, m,;. 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
126 P.w..~I' part;:L 

OAK RIDGE NA TlONAL LABORA TORY '\078£ , • P.o. Box 2 10 KDo t tb 37.33-1010 

HELL Na LOCA TlO~: .1 TYPE: 

(01'6 rAEr- Sc~\ 
SA':ftLf1t: (( " 

, SAMPLE INTERVAL: OAT£: 11ME: 
\ \ •. ; L· 

. t 

" •• # ~JIJ PQ .S ... "3..5 ol-IO-8q ,OCX") 

RELINQUISHED Br.- DATE: 11M£: • HlTN: RECEIVE:D Br.- DATE: ,11ME: HfTH: 
(SIGNA 11JRE) (SIGNA TURE) 

• 
: " o~NL • /}t~~ 7~r(@1 !o:zS Q, . Gi&l.J:~)., -, {\.<:.~,,\ LG---

. 
c::1)bC clrfA 0 1 -1"1-8", (0:24.- Ac J) 

'-.} 

-
TYPE OF SAMPL£: ~SPUT SPOON CORES-SOIL o AUG£R CUmNGS-SOIL D AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK D DRILL WA TER (NO AIR IN SAMPLE) D01HER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEAl SPECIAL TY ClEANED CONTAINERS AND SEALED. 

REMARKS: ,. 
I 

• 

.. . 
.;~. ~I. ::,,-. : 

-, ~ .... ~ ~ 

I 

• ') ,::: .:.>;"; \ •• <,," ' ~ ! ,,,~ ........ :..; " 

• • CHAIN OF CUSTOD Y RECORD SAMPLE 
NUMBER ~EnglneerID" Deal", " Geoooleno~o Group, In~. FOR 

MARllN MARIETTA ENERGY SYSTEMS 
7215 Pew..WI. PaJ'~ 

OAK RIDGE NA TlONAL LABORA TORY '\O}8S, • P.O. Box 2 10 KIlo • 'fD 8'7133-1010 

HeLL Na LOCATlO~, '1 TYPE: 

(Q/_~ iAEr- Sc~\ 
SA':fLf1t; (( I' \ \. SAMPLE INTERVAL: DAlE': 71ME: 

- I i. 
. , 

,..! ~JIJ "'J .5 +'3..5 01-10 -8 q Ir)CL") 

RELINQUISHED BY." DATE: 71M£: • HlTH: RECEIVED BY." DATE: _ 71ME: HfTH: 
(SIGNA llJRE) (SIGNA TURE) 

: ,- O~ Nt. . 
1t~~ 7Ar(gq IO:ZS C. , Gi&l.J:~)' .. L\.,Jv'J.c..-

. 
~1)bC- clrfA 101 ''''-8t; (0:14.- Ac P 

'-J 

-
TYPE OF SAMPL£: ~ .... -. SPOON CORES-SOIL o AUGER CUmNGS-SOIL D AUGER CUmNGS-ROCK 

- c;J AIR ROTARY CUmNGS-ROCK D DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA TEl Y PLACED IN I-CHEAl SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: . 

• 

. 
,~. : .... : .. -. ~ .... :,. 

'" 



I~ 
o 
.." 

~Enllneerin& Desllll " GeoscleDC~s Group, In~ 
721 P.w...lppl Pukwa, 

• P.O. Box 29010 KD.o:ntUe. Tn 31853-1010 

HE'll NO. 

.' ... , 

REllNQlIlSHED B~ 
(SIGNA lURE) 

. 
. , 6.1l0.l. [;),-- . 

.. 
, ' 

DA T£: TlME: • H11H: 

CHAIN OF CUSTODY RECORD 
FOR 

MAR77N MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAl lABORA TORY 

0' 0(-

SAMPLE 
NUMBER 

\0785 

RECEIVED BY: 
(SIGNA lURE) 

DATE: , TIME: "'111: 

nPE OF SAMPLE: SPLIT SPOON CORES-SOIL 0 AUGER CUroNGS-SOIL 0 AUGER CUmNGS-ROCK 

~ AIR ROTARY CVroNGS-ROCK 0 DRILL WATFR (NO AIR IN SAMPLE) 0 OTHER ____ _ 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL rr CLEANED CONTAINERS AND SEALED. 

REMARKS: c.... , \ ~ Sa 

• 

\~'----

I~ 
o 
-t) 

~Enllneerin& Desllll " GeoscleDC~s Group, In~ 
721 P.w...lppl Pukwa, 

• P.O. Box 29010 KD.o:ntUe. Tn 31853-1010 

HE'll NO. 

.' ... , 

REllNQlIlSHED B~ 
(SIGNA lURE) 

. 
. , 6.1l0.l. [;),-- . 

.. 
, ' 

DA T£: TlME: • H1TH: 

CHAIN OF CUSTODY RECORD 
FOR 

MAR77N MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAl lABORA TORY 

0' 0(-

SAMPLE 
NUMBER 

\0785 

RECEIVED BY: 
(SIGNA lURE) 

DATE: , TIME: "'111: 

nPE OF SAMPLE: SPLIT SPOON CORES-SOIL 0 AUGER CUroNGS-SOIL 0 AUGER CUmNGS-ROCK 

~ AIR ROTARY CVroNGS-ROCK 0 DRILL WATFR (NO AIR IN SAMPLE) 0 OTHER ____ _ 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL rr CLEANED CONTAINERS AND SEALED. 

REMARKS: c.... , \ ~ Sa 

• 

\~'----



-0 
P> 

c.o 
(!) 

I~ 
o 
-t) 

I~ 

~EngIDeerlng. Design & Geosciences Group, Inc. 

CHAIN OF CUSTOD Y RECORD • "SAMPLE 

FOR 
NUMBER 

MARTIN MARIETTA ENERGY SYSTEMS 
726 PeWa.~pl par~ 

OAK RIDGE NA TlONAL LABORA TORY \0 78,'j°3 • P.o. Box 2 010 Kno e, Tn 37939-1010 

HE'LL Na LOCATION: TYPE: 

\(:)/8 cuAG-i s..;..\/~~c 
SAMPLER: SAMp,LE INTERVAL: DATE: , TIME: 

C- . C'~(J ~ L ,., Cll ,\\0& lVJ...- ,\4.0 -\0 \ Cc, .. o' o7-0-2/i \\\6 \..l (SIGNA 1IJR£) 

RELINQUISHED BY: DATE: TIME: f WITH: RECEIVED BY: DATE: ' TIME: U1TH: 
(SIGNA TURE) (SIGNA TURE) . of' ,Vc.. : 

'1tU4v-e.- "'lff(~ . . It:~ y C. ~~u -! 'II °l~'" 10'.1.) ~ Ali) cAP~ 
~ 

, ' '-J 

-

TYPE OF SAMPLE: rf-sPLlT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

D AIR ROTARY CUmNGS-ROCK o DRilL WA TER (NO AIR IN SAMPLE) D07HER 
, 

ALL SAMPLES ARE IMMEOIATEL Y PLACED IN I-CHEM SPECIAL rr CLEANED CONTAINERS AND SEALED. 

REMARKS: s~~~' (Ave... 
. ('" c: ('-' ' ,,,/ ~ -___ 0 1 \ :...', ka ') (, v (J ( ~ :', (, , ", ''1,--;( 

. '., ' .. ',-I ~ n C-' i- '. _{-L." _ '\ c,;: .• l 

, 

• 

. 
~.-- ... ---- .. -- -~- ... ~-- .. ---.. --.. ----.-.. ----.---.-.--.... - .. ---.•.. _-_ ....... __ ._ ... _--_ .. _._--_ .... __ ...... _-_ ...... __ .... _-_._ .. _ ......... _ ....... __ ...... _-_ ........ -

~Englneering. Design Be Geoscienc~s Group. Inc. 
126 Pollla.lpp. Parlnra, 

• P.O. Bo:r. 28010 Kno:nl11e, Tn 31938-1010 

HE'LL NO. LOCATION: 
-I 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAL LASORA TORY 

Co .. O' 

SAMPLE 
NUMBER 

RELINQUISHED BY: 
(SIGNA lURE) 

DATE: 77ME: • WITH: RECEIVED BY: DAlE: . TIME: WllH: 
(SIGNA lURE) 

: 

"'hf(~ . 0 
, 

eD~ 
/~:'t y 

~'.1.) 

TYPE OF SAMPLE: IfsPLlT SPOON CORES-SOIL 0 AIJCER ClJmNGS-SOIL 0 AUGER ClJmNGS-ROCK 

'? AIR ROTARY ClJmNGS-ROCK 0 DRILL WA TER (NO AIR IN SAMPLE) 0 OlHER ____ _ 

ALL SAMPLES ARE IMMEDIATEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: <::>:::,. (Ave.... ::.;(~\\ ('-'0. ') (""(lid i~~; .\'.:-,;.1(:{ 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORINf.: ItEU PROGRAM 
ItEU DA TA NARRA 111,£ 

ItEU No. 1079 

Monitoring well number 1079 is located in WAG 7. 
It is located approximately 2500' southwest of the 
entrance to WAG 7 and 400' northwest of chemical 
waste pit #4. '.e location is shown on ORNL 
drawing number C3E20004 A075. Survey coordinates 
for this well are N 17389.589, E 25612.662 (X-I0 
grid) or latitude 35° 54' 27.85" and longitude 84° 
19' 24.33". 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 1079 was drilled by Geotek Engineering 
Company. A mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for .monitor 
well installation under operation of Larry 
Ledbetter with the assistance of Steve Kirk and 
Rick Herron. 
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1.0 General Information 

1.1 Well Location 

JICWI1tIIfJN(; IfEZJ.. PROGRAM 
IfEU DA TA NARRA 11'£ 

IfEU No. 1079 

Monitoring well number 1079 is located in WAG 7. 

It is located approximately 2500' southwest of the 
entrance to WAG 7 and 400' northwest of chemical 
waste pit #4. ".6 location is shown on ORNL 
drawing number ,'::::3E20004 A075. Survey coordinates 

for this well are N 17389.589, E 25612.662 (X-10 

grid) or latitude 35° 54' 27.85" and longitude 84° 
19' 24.33". 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 1079 was drilled by Geotek Engineering 
Company. A mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for.monitor 

well installation under operation of Larry 

Ledbetter with the assistance of steve Kirk and 

Rick Herron. 
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MONI"/"ORING IIE1J. PROGRAM 
IIE1J. DA TA NARRA 111£ 

If£l.J. No. 1 079 

Drilling commenced on 6/19/89 and was finished on 
7/20/89. 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 

. . * 
act~v1ty follows: 

6/19/89: steam cleaning auger rig and mobilizing 
to site. Auger to 4.0' with 22.0" auger 
to set 15 1/4" diverter casing. Covered 
with plastic. 

6/21/89: Borehole caved and needs to be 
reaugered. Mobile B-50 auger rig 
steamed cleaned along with equipment. 
Auger rig mobilized to site and diverter 

casing removed. The borehole was then 
reaugered with all cuttings and water 
being contained in 55 gallon drums as 
per Jerry Gray and labeled as 
contaminated until tested. The diverter 
casing was then placed into borehole and 
grouted. 

6/23/89: Air rotary rig steamed cleaned and 

mobilized to site. Begin augering with 
14.0" auger to depth of 6.9' where 
refusal was met at bedrock (limestone). 

6/26/89: Air rotary rig and equipment steamed 
cleaned and mobilized to site. A 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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JlOMTrJRfN(; If£1.J. PROGRAM 
If£1.J. DA TA NARRA 11~ 

If£1.J. No. 1 079 

Drilling commenced on 6/19/89 and was finished on 
7/20/89. 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: * 

6/19/89: steam cleaning auger rig and mobilizing 
to site. Auger to 4.0' with 22.0" auger 
to set 15 1/4" diverter casing. Covered 
with plastic. 

6/21/89: Borehole caved and needs to be 
reaugered. Mobile B-50 auger rig 
steamed cleaned along with equipment. 
Auger rig mobilized to site and diverter 
casing removed. The borehole was then. 
reaugered with all cuttings and water 
being contained in 55 gallon drums as 
per Jerry Gray and labeled as 
contaminated until tested. The diverter 
casing was then placed into borehole and 
grouted. 

6/23/89: Air rotary rig steamed cleaned and 

mobilized to site. Begin augering with 
14.0" auger to depth of 6.9' where 
refusal was met at bedrock (limestone). 

6/26/89: Air rotary rig and equipment steamed 
cleaned and mobilized to site. A 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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JIOIWTrJRJN(; IfQ.L 1'ROt'J:RAJ/ 
ItEU DATA NARRA 1111E 

lIEU No. 1079 

containment box was also taken. The 
hole was drilled with a 14.0" tricone 
bit to a d~pth of 12.0'. 

6/27/89: Overnight borehole partially collapsed. 

7/5/89 : 

Drillers cleaned out borehole and 
installed 11.9' of surface casing. 
Surface casing tremie grouted using 7 
sacks f cement and 45 gallons of water 
with 2~ ~.bs. of powdered bentonite. 
Mobiliz. ~',g rig and containment box to 
location. At 27.0' drilling 
discontinued due to mechanical problems. 

Rig moved from site for repairs. 
7/19/89: The Ingersol Rand T-4 and equipment 

necessary to drill with were steam 
cleaned. The rig and containment box 
were mobilized to the site. Drilling 
was delayed two hours due to a 
thunderstorm. When drilling commenced 

all cuttings and water were contained in 
a containment box. An air and drilling 
water sample were taken. The borehole 
was drilled to a total depth of 70.0'. 

The hole was cleaned and allowed to 
recharge. Ten and a half feet of water 
accumulated 'in the borehole after 1 

hour. The hole was allowed to recharge. 
The air sample was checked with an ultra 
violet light and was found to be free of 
oil. 
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containment box was also taken. The 
hole was drilled with a 14.0" tricone 
bit to a d~pth of 12.0'. 

6/27/89: Overnight borehole partially collapsed. 

7/5/89 : 

Drillers cleaned out borehole and 
installed 11.9' of surface casing_ 
Surface casing tremie grouted using 7 
sacks:::f cement and 45 gallons of water 
wi th 2 c ~_ bs _ of powdered bentonite. 
Mobiliz __ :-.g rig and containment box to 

location. At 27.0' drilling 
discontinued due to mechanical problems. 

Rig moved from site for repairs. 
7/19/89: The Ingersol Rand T-4 and equipment 

necessary to drill with were steam 
cleaned. The rig and containment box 
were mobilized to the site. Drilling 
was delayed two hours due to a 
thunderstorm. When drilling commenced 

all cuttings and water were contained in 
a containment box. An air and drilling 
water sample were taken. The borehole 
was drilled to a total depth of 70.0'. 
The hole was cleaned and allowed to 
recharge. Ten and a half feet of water 
accumulated "in the borehole after 1 

hour. The hole was allowed to recharge. 
The air sample was checked with an ultra 
violet light and was found to be free of 
oil. 
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lIEU DA TA NARRA 71't£ 

lIEU No. 1079 

7/20/89: Blew hole and check water level. Boring 

had 30.0' of water. The hole was 

cleaned and 15.0' of 4.0" screen and 
65.0' of 4.0" stainless steel casing 
were installed. Five bags of sand was 

tremied thru 1" PVC to a level of 48.5'. 
One 50 lb. bucket of bentonite was 

poured in borehole to a level of 44.6'. 
The well was grouted after allowing the 

bentonite to hydrate for four hours. 
Fifteen bags of cement and 75 lbs. of 
powdered bentonite were used. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologists 
Christopher M. Wallen and C. Allison Hodges. All 
well construction materials and supplies were from 
Martin Marietta Energy Systems approved batches. 

The batch origin of individual items is shown on 

the i:--.::luded 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 ~teel casing, 

centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
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MtJNI1'()RJN(; lIEU PROGRAM 
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HELL No. 1079 

7/20/89: Blew hole and check water level. Boring 

had 30.0' of water. The hole was 
cleaned and 15.0' of 4.0" screen and 
65.0' of 4.0" stainless steel casing 
were installed. Five bags of sand was 

tremied thru 1" PVC to a level of 48.5 1
• 

One 50 lb. bucket of bentonite was 

poured in borehole to a level of 44.6'. 

The well was grouted after allowing the 
bentonite to hydrate for four hours. 

Fifteen bags of cement and 75 lbs. of 
powdered bentonite were used. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologists 
Christopher M. Wallen and C. Allison Hodges.' All 
well construction materials and supplies were from 
Martin Marietta Energy systems approved batches. 

The batch origin of individual items is shown on 

the i:r.:luded 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 ~teel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
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MtW1TDR1Nt: lIEU PROGRAM 
lIEU DA TA IIARBA'RIIE' 

lIEU No. 1079 

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 7 is located in Melton Valley which is in the 

Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 

siltstone, and limestone of the 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, 

Roger~ville Shale, Maryville Limestone, Nolichucky 
Shale and the Maynardville Limestone. These rocks 
have undergone extensive deformation and contain. 

many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 

be consistent with the regional strike of 56 0 

northeast and dips of about 30° to the southeast. 

2.3 Sample Collection 

A drill water sample was collected from the water 

pump on the drill rig on 7/19/89. Analytical 
results for sample # 1079WOl can be obtained from 

the Remedial Action Program data base at ORNL. 
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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 7 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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, 

Roger~ville Shale, Maryville Limestone, Nolichucky 
Shale and the Maynardville Limestone. These rocks 
have undergone extensive deformation and contain. 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 

be consistent with the regional strike of 56° 
northeast and dips of about 30 0 to the southeast. 

2.3 Sample Collection 

A drill water sample was collected from the water 
pump on the drill rig on 7/19/89. Analytical 
results for sample # 1079W01 can be obtained from 
the Remedial Action Program data base at ORNL. 
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2.4 Installation and Development 

2.4.1 Installation 

JlONITrJRlNG MtE1.J. PROGRAII 
HElL. DATA NARHA 771E 

lIEU No. 1079 

This was a type B well. A twenty two-inch 

diameter boring was augered from ground surface to 
4.0 feet. A fifteen-inch diverter casing was 

installed and grouted. A fourteen-inch diameter 
boring was drilled with an auger and a tricone bit 
to 12.0'. 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 used to drill an eight­
inch diameter boring to a total depth of 70.0 

feet. A four-inch diameter stainless steel screen 
with welded bottom cap was installed from 55.0 

feet to 70.0 feet. A four-inch diameter stainle~s 
steel casing was installed from the top of the 
screen at 55.0 feet and extended 1.88 feet above 

ground surface. A sandpack was tremied into the 

annular space from 49.0 to 70.0 feet, with a 3.9-

foot bentonite pellet seal poured into the annular 
space above the sandpack from 45.1 to 49.0 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. 
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2.4 Installation and Development 

2.4.1 Installation 

MONITORING ItEU PROGRAM 
HElL OA TA NARRA 111£ 

IfELl. No. 1079 

This was a type B well. A twenty two-inch 

diameter boring was augered from ground surface to 
4.0 feet. A fifteen-inch diverter casing was 
installed and grouted. A fourteen-inch diameter 
boring was drilled with an auger and a tricone bit 
to 12.0'. 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 used to drill an eight­
inch diameter boring to a total depth of 70.0 

feet. A four-inch diameter stainless steel screen 
with welded bottom cap was installed from 55.0 
feet to 70.0 feet. A four-inch diameter stainle~s 
steel casing was installed from the top of the 
screen at 55.0 feet and extended 1.88 feet above 

ground surface. A sandpack was tremied into the 
annular space from 49.0 to 70.0 feet, with a 3.9-

foot bentonite pellet seal poured into the annular 

space above the sandpack from 45.1 to 49.0 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. 
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2.4.2 Well Development 

MONITrJRING IfEZ.L PROGRAM 
itE1.1 OA TA Nm~ nVE 

IfEZ.L No., __ _ 

Well number 1079 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 220 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured 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 68.6 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 1079 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
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2.4.2 Well Development 

MONITORING IfEl.L PR()(;RAM 
l+ELL DA TA Nt~1~ TlVE" HEZ.L. No. __ _ 

Well number 1079 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 220 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured 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 68.6 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 1079 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
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MON/TOR/Nt:: ItEl.L PROGRAM 
I+E1.L DA TA NARRA 1111E' 

HEl.1 No. 1079 

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 3.98 x 10-6 cm/second (shown 
as permeability on the hydraulic conductivity 
calculations) 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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IfEZ.L No. 1079 

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 3.98 X 10-6 cm/second (shown 
as permeability on the hydraulic conductivity 
calculations) 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 WFLLS 

ItE'LL No. 1079 

COMPLIANCE 
PRE -DRILLING TASKS MlE INITIA/.S 

1. £XCA VA llON PERMIT OBTAINED. 6-19-89 Cl'f~ 

2 ALL £C)(JIPM£NT HAS BEEN CLEANED BEFOR£ DRilliNG. 6-19-89 (,II/( uJ 

30. SCR£EN AND CASINGS HA &if" BEEN WASHED. S7E:AAlED, N/A 
RINSED HfTH D£ -IONIZE:!) OR OISlll.J.£l) WA TER, RINSED 
HfTH ISOPROP'Il.. ALCOHOL. WRAPPED IIITH PR07E:C71&if" 
COVE'RlNG AND STORED OFF TH£ GROUND. 

Jb. PRE-PACKA(;£lJ SCREENS, CASINGS AND C£NTRAUZERS 
7-20-89 CA1~ 

ItER£' USED. 

.,.. WORK AREA FOR SAMPlE £XAAlINA71ON CO'£R£l) .TH 6-19-89 (' J'I1';) 
CLEAN POt )£TH'Il..£N£. 

5. CLEAN KNI&if"s, GlO&£s, SAMPLE JARS AND LABELS 6-19-89 ~f11JJ1. 
ON-HAND. 

6. POl )£TH'Il..£N£ CO'4R IN PLACE OIlER HOI..£ 6-19-89 cm,j 

ADOI71OYAL NO~/Q9~~llON~ ______________________________________ ___ 

OBSERl€R SIGNA TURE/bA TE' ~dc~ 6-19-89 
Christopher M. Wallen 
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PRE -DRILLING CHECKLIST FOR 
MONITORING M"LLS 

WELL No. 1079 

COMPLIANCE 
PRE -DRILLING TASKS .oM£ INI77A!.$. 

1. EXCA VA 770N PERMIT OBTAINED. 6-19-89 (~tJ 

2. AU EQUIPMENT HAS 8£E.N CJ.£ANED BCFORE DRilliNG. 6-19-89 [111 uJ 
Ja. SCREEN AND CASINGS HA 1.£ 8EEN WASHED. STEAMED, N/A 

RINSED WTH DE-IONIZED OR OIS77U£l) WA TER, RINSED 
WTH ISOPROPYl. ALCOHOl... WRAPPED WTH PROTEC711.£ 
CO~/Nr; AND STORED OfT THE GROUND. 

Jb. PR£-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 
7-20-89 CMtP 

ItER£" USED. 

4. WOI?K AREA FOR SAMPLE £XAMINA 710N COIlO?ED WTH 6-19-89 (' /It,;) 
CJ.£AN POI.. YETH'tl.ENE. 

5. ct.£AN KNlI£S, (;£01,£5, SAMPLE JARS AND LA8ELS 6-19-89 ..!::....11t.kl. 
ON-HAND. 

6. POL YETH'tl.EN£ COIlO? IN PLACE OlIO? HOLE. 6-19-89 CrI11.,J 

OBS£RI,£R SIGNA TlJR£/bATE ~ ~c ~ 6-19-89 
Christopher M. Wallen 
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.. DECONTAMINA llON CHECKLIST 
DRILLING EOUIPMENT 

ISOPROPYl.. DeONIZ£lJ 

E.'QUIPMENT SCRAP£' STEAItI SrEAM AlCOHOL WATET;t 
CI.EAN RINSE RINSE RINSE 

RIG X X X NA NA 

AIJ(;£.'RS X X X X X 

8fTS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X t 
PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

. 

OBS£IMR SlCNATVM/lJATl: &:~ ~, j/16-19-S9 
4 

Christo er M. Wallen 

- - - -
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.. DECONTAMINA nON CHECKLIST 
DRILLING EQUIPMENT 

- ISOPROPYL D£10NIZElJ 

EQUIPMENT SCRAPE' S1EAJ,I STFAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X x N;41 N;41 

AVG£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 

WORK TOOI..S X X X X X 

AUGER PINS X X X X X 

. 

OBSERVER S/GNATVRE/OATE' ~ ~, JI.L 6-19-89 
Christo er M. Wallen 
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ORNL MONt TORtNG WE'LL LOG PAGeL (Y-L 
I 

LOCA"ON.' X":10 WAG 7 OAT£:: START: 6-19-89 

Rick Herron/Larrl Ledbetter fiNISH: 7-20-89 
DRILLER: 

George Akins/Steve Kirk LX(;£[) BY: Chri s:tQgher r·1. Wg 11 enL 
HElPER.: C. AltiS?n Hod~eg 

Mobil@ B-50 Allnpr RinlIR T.4 Ai 
HEALTH PH'tSIOST: ar Stop s uryL 

DRILL: Linton C. Johnson , ::11"\/ 

rtPE DRILLING.: Auger, Air Rotary LUBRICANT TYPE: Green Stuff 

No, SAMPI.£S TAKEN: NLA TYPE: NLA 

, CONTAINIIENT rtPE: Containment Box, Plastic, Auger Pan, 55 Gallon Drum 

THICKNESS (Y SOIL (R£FlJSAL IJE.'PTH): 6.9 1 DRILLING FLUID SAMPLES: 

DEPTH ORlI..I.£() IN ROCK: 63.1 TYPE.: Drill WaterDAl£' 7-19-89 

TO TAl. f)£P 1H OF tliCJ.J.: 70.0 

~!:5 SAMPI.E PeRCENT 
(NUIIIIER ~ RECOveRY SOIL/I1EDROCK DESCRIP"ON 

FROitl TO INTERVAL) l/9'Ur SPOONS} 

0.0 '0.9 Topso; 1 • 
J 0.9 6.9 Clay, silty, moderate brown, firm, damp. 

6.9 12.0 *Limestone, medium gray, massive with calcite, 
white. . ,'~ . 

12.0 14.0 Limestone, hard drilling. 
14.0 21.5 Limestone, medium hard. 
21.5 23.5 Limestone, hard. 
23.5 26.0 limestone, medium hard. 
26.0 27.0 Limestone, medium hard. 
27.0 31.0 *Hard, even drilling, bit locked up at 31.0 1

• 

31.0 35,0 Softer drilling. 
35.0 36.0 Soft spot, rod dropped, drilling fast. I 

36.0 37.0 Hard, irregular drilling. 
37.0 38.5 Smooth, regular drilling. 

-

38.5 59.5 Rough irregular drilling, bit locked up at 60.5 

59.5 60.5 Smooth, easy drilling. 

60.5 61.5 Rough, irregular drilling. 

• 61.5 70.0 Smooth, regular, fast drilling . 
I 

70.0 Total Depth 

*No detail ~d litholooic loos coul d be prov; ded due to use of conta i nment 
PAGE .lL (Y ..1Q.. 
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ORNL MONITORING HE'LL LOG PAGE -L OF:._1_ 

LOCAT10N: X..: 1 0 WAG 7 DATE': START: 6-19-89 

Rick Herron/larrl ledbetter fiNISH: 7-20-89 
DRILLER: 

George Akins/Steve Kirk LOG(;£[) BY: Christogher M. Wallenl 
HE1.PE'R: C. AltiS9n Hod~eg 

Mobil p B-50 Allnpr Ri nlIR T -4 Ai 
HEALTH PHYSICIST: ar Stoo s uryl 

DRILL; 
::I ¥'\J 

Linton C. Johnson 
v 

TYPE DRIlliNG: Auger, Air Rotary LlieRlCANT TYPE: Green Stuff 

No. SAMPLES TAKEN: NLA TYPE: NLA 

CONTAINMENT TYPE': Containment Box, Plastic, Auger Pan, 55 Gallon Drum 

THICKNESS OF SOIL (HEF'lISAL DEPTH): 6.9 1 DRIlliNG FLUID SAAlPl.ES: 

DEPTH DRlu.£O IN ROCK: 63.1 TYP£: Drill WaterDAJ'!:' 7-19-89 

TOTAL DEPTH OF ttEU: 70.0 

~~ SAMPLE PERCDlr 
(NUII8ER .. REcol!E1lY sat../llEDROQ( DCSCRIPT10N 

iFRCJl!. TO 'INTlRVAJ..) [(spur .) 

e 0.0 '0.9 Topsoil. 

0.9 6.9 " Cl ay, s i1 ty,_ moderate brown, firm, damp. 

6.9 12.0 *Limestone, medium gray, massive with calcite, 
white. .,'. . 

12.0 14.0 Limestone, hard drilling. 
14.0 21.5 Limestone, medium hard. 
21.5 23.5 Limestone, hard. 
23.5 26.0 Limestone, medium hard. 
26.0 27.0 Limestone, medium hard. 
27.0 31.0 *Hard, even drilling, bit locked up at 31. O· • 

31.0 35.0 Softer dri 11 i ng. 
35.0 36.0 Soft spot, rod dropped, drilling fast. 

36.0 37.0 Hard, irregular drilling. 
37.0 38.5 Smooth, regul ar dri 11 i ng. 

38.5 59.5 Rough irregular drilling, bit locked up at 60.5 

59.5 60.5 Smooth, easy drilling. 

60.5 61.5 Rough, ; rregul ar drill i ng. 

61. 5 70.0 Smooth, regular, fast drill i ng. 

70.0 Total Depth 

*No detail ~d lLtholoqic lOQS could be prov; ded due to use of conta i nment 
box. I, , 
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WELL No. 1079 

WELL INSTALLA TlON/COMPL£.TlON FORM 
aR.N.L. MONITORING WELL PROGRAM 

L oc::::4 "...,. n, • '" • 

:Wl ~~9c:rAlES 
~~612.662 

L~Christopher M. Wallen/fWocnD 
BY: C. Allison Hodges BY: Michael L. Ebers EL£V. GIfOtIND 768 40 

EZEV. TOP STAINlESS 
STEEL CASING. 770 28 

DRlWNG COMPANY: Geotek Engineering Company DRIWNG DA TE:S: 
DRI~: larry ledbetter H£LP£R: Steve Ki rk/Ri ck Herron STAR~ 6-19-89 

F7N/~ 6-27-89 
ORIWNG M£7HOO: 121 14 ! 0 INQ( AUGER 6 • 9 LF. 

t:l INQ( AUGER LF. 
!Xl 14! 0 INQ( ROTAR~ 5.1 LF. 
I!I 8. a INQ( ROTARY 58. a LF. 

MA TEHlALS USED 
EST. tISED 

a.a.. ItA. POUNDS OF" 1JEN7't:INI'IE P£lJ.E7'S (SURFACE CASiNC SEAI.) 

11. 9 FT. OF" ~ ~ACE CASiNC 

6 • 0 7. 0 S4Qr.S' OF" CEIIENT (~ACE CASiNC) 

20.0 Pf)(JM)$ OF" P()tIIE1fS) 1JI£NTDN1'IE (SURFACE G:otSI¥C) 

45.0 CALLONS OF" IINmr (SURFACE CASINC) 

57 • 3 FT. OF" ~ "'" STAINUS$ $TED. CASINC 

15. 0 FT. OF" ~ A'A. STAINUS$ S1ED. SCR£D( 

4. 5 _5 _ S4Qr.S' OF" SAND 

40 ML- POtJNOS OF" 1JEN7rJNI'IE P£lJ.E7'S 

U lL S4Qr.S' OF CEJl!NT (lEU. CASiNC) 

12- POtJNOS OF" P()tIIE1fS) BENTONITE (IiELL CASINC) 

l.L CALLONS OF" lIN TER (lEU. CA.S'M:) 

3 • 4 FT. OF" ~ S1ED. flIII07ECTM: CASINC 

REASDN FrIll DIFFEJIIENCES ~ ES1J/A TED IoQ'.UIiIE'S' 
AND lJS£D IoQ'.UIiIE'S' 
Irreoular borino diameter. 

StIIIF'ACE CA.S'M: TRDIE fi1fOtJTED lG Gi NO D 
STAINI.ESS S7m. CASINC 
11I£M£ CIlCIUTED lGl2! NOD 

IIIElJ. Q?1Ei\' lJS£D 12! LOCIfI/IIC S1EE1. GmfiIi' 
D I'Z.USH IIOlJNTED IIIElJ. "'lEi\' 
DOTHER 

... T 1IW' tISED >ES' 0 NO I!I 
MONITORING IIELl. PUMP SASE SET AT 68. 6 FEET. 

CENTRALiZERS A r 10. 0 FEET. 
30.0 FEET. 

50.0 FEET. 

70.0 Feet 
NOTE: 
AU. DEPTHS ARE A/EASIJR£D 
FROM GROlIND SURFACE 
UNl£SS 07H£RWfS£ NOTED: 

TYPE B WELL :U~f:~ 

/,LuurUK,l CAP 

r.. -~ A'A. SURFACE,/ 
PROTECTM: CAS1NC ~ 
~I< GffOI.IN() SURFACE ro 
~ BELOW GROUNO 
SURFACE 

CONCR£7E PAD 

"1- .l1.:..Qu.: A'A. /lORE Ha£ _u_,.U_ro , 12.0Fll7 

J:"" -f"JIfJ rfj ~ Jl...Q.. ro 

~ STMiI.£SS S1ED. 
,..." A :.l.....8..&Err ABO.c G1fOIINO 

StJIfFACE 10.5.5.-!l FEET 
CROtJND StJIfFACE 

:Jlfl Fll7 S£AI. .l!LA .. 10 

~ /IIE1JIIOQ(' I.flE1. ~ 

~. ~ aA. /lORE Hot.c 

,. GfItltIT SEAI...Q...Q. 10 
_4_ b •• _1 FEET 

to] • CENTRAI.I2ER 

J~:l· ~~~ W:~ 
SAND PAQ( 49,0 10 

l',_ .1.O.....Q Fll7 

1L...O..-« .ow. STNNI.£S:S S7m. 

kEfEfoiollt-----'31r:.55.....0 ro 

~ 1:!.L1L« .ow. STAINLESS 
. .sz. T 1NAP,IQ4P N..LA.- ro 

1UA... Fll7 
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ERe / EDGE 
Environmental 
and InerlY 
Services Co. 

I+E'LL No. 1079 

WELL INSTALLA TlON/COMPLETlON FORM . . 
l0Q4 MA'--.!!!.!.:::.....:. ____ 

:w'~~9~TES O.R.N.L. MONITORING J£LL PROGRAM £ 25.612.662 
L0GQ27 Chri stopher M. Wa' 1 en/PRoor:lD 
BY: C • All i son Hodges BY: Mi chae 1 L. Ebers £LEV. CROIJNO. 768 4Q 

£LEV. J7)p STAINlESS 
STEEL CASING. 770 28 

DRllliNC COMPANY: Geotek Engi neeri n9 Company 
DRIlliNG DA TE'S: 

DRlI..i.ER: Larry Ledbetter H£1.P£R: Steve Kirk/Rick Herron STARTEIk 6-19-8 9 
FINISHED:: 6- 2 7 -89 

DRllliNC METHOD: 1m 14 . 0 INOi AUGER 6 . 9 LF'. 
o INOi AUGER LF'. 
fa 1@:8 INOi ROTAR""- 5 .1 LF'. 
IXI INOi ROTARY 58. 0 LF'. 

MA TERlAJ..S USED 
EST. USED 

IG.. .l!A POtJNOS OF IJ£NTON17E P£U.£1S (SIJIlFACE CASINC SEN..) 

11 . 9 n: OF ~ stJIIIFACE CASM; 

6 . 0 7. 0 SCQlt'S OF CEMENT (SlJIIfFACE CASINC) 

20.0 POUNDS OF POIIEJIED 11£N7rJN17E (SURFACE CASINC) 

45.0 QALLONS OF' WAD (SURFACE CASM;) 

57 • 3 n: OF' ~ ~ STAINlESS S1EEl CASINC 

15 • 0 n: OF' ~ aA. STAINI.£SS S7E'E1. SCREEN 

4 • 5 _5 _ SCQlt'S OF' .s;.w, 

40 ~ POUNDS OF' IJ£NTON17E P£U.£1S 

hllL SCQlt'S OF CEJl!NT (WEJ.L CASM;) 

12- POUNDS OF POtIiEJII£D IJ£NTDNITE' (WEJ.L CASIIIC) 

12- CALJ.ONS OF WA 1ER (WEJ.L CASINC) 

3 • 4 n: OF l.Q.....w S7E'E1. fIIf01ECmE CASINC 

II£ASDN FrJIt IJREJII£NC£S B£1IIEEN 61J1A TED IoatAIID 
AND lJSED IoatAIID 
Irregular boring diameter. 

13 LfJCI(II(; S7m. COla' 
o FLlI!iH 1IOIM7ED IIIEZJ. COla' 
OOTIER 

... r 1ItAP USED )f:S 0 NO IXI 
MONITORINfJ IfEl.L PUMP BASE SET AT 68. 6 FEET. 

CENTRAliZERS AT 10. 0 FEET. 
30.0 FEET. -..;;..;;..;:...;;.- . 
50. a FEET. ---- . 
70.0 Feet -...:....:..:....:.....-NOTE: 

AU. DEPTHS ARC MEASIIR£D 
F'ROM CROUND SURFACE 
UNlESS 01H£RIlltSE NO"IED: 

...... Ll~J .... CAP 

~ aA. StJRFACE£ i---- PROTECmE CASlNC ~ 
~~ GROI.IND StJRFACE TO 
~ BElOW CROtJNO 
StJRFACE 

'A.---1.i:...QtA£ aA. BOI/£ Ha.E 
_U_,.U_TO , 12. 0 F!l7' 

;..;rJH-__ ~~Jl..JL TO 

~ STMiI.£SS S7E'E1. 
14r;11174----:..l......8.8=! ABOI£ tiROUND 

s:tJRFACE TO 5.5-.0. F!l7' 
GROIJNO SlJIIFACE 

::::fffl F!l7' SE:AL .liL.8.. TO 

_~ IiItEDROCIt t£lfZ ~ 

r~----~ aA. BOI/£ Hac 

~r .5FAt..Jl....Q. TO --------:.1 F!l7' 

1':14---- CEN7RAIJZER 

SAND PAQ( 49. 0 10 
·a_..._----1..O.....Q F!l7' 

.L.D...« £IIC. STAINl.ESS S7E'E1. 

L~;"f-----'81r ~.55...0 10 

n~--__ 'l:iL..li..N. £IIC. srNNI.ESS 
1RAP.;"C4P N.t.A- TO 

liLA... F!l7' 
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~ 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING Itf"LL AlA TERIALS 
CERTIACA TlON 

WE'LL No. 1079 

OA TE: 7-20-89 

ITEM/}.{A TERIAL DA'IF USED BA Tefl NUUBER 

SAND 

7-20-89 1 --
6-27-89 1 

BENTONI'IF 
7-20-89 1 

STAINLESS STEEL SCREEN (PREPACKAGED m l£S) aNO 7-20-89 1 
STAINLESS STEEL CASlNe (PREPACKAGED ~ :J) 7-20-89 1 

STAINLESS STEEL CENTRAliZERS (PREPACKAGED ~ :J) 7-20-89 1 

STAINLESS STEEL CAPS (PREPACKAGED m l£S) aNO 7-20-89 1 

MONITORINe IICLL PUMP ( PREPACKAC£/) I2i YeS) a NO' , 3-01-90 4 

6-27-89 1 
GROUT 

7-20-89 1 
" 

IICLL COVERS 7-20-89 1 
-----.. -.-- ........... -~--- -- ....... -.-~ ....... -.. -- , --

SlJRFACt." CASlNe 6-27-89 1 

COMMENTS: • 

OBSER'D SlCNATURE/tJA'lFC.Ci;l QO, Df::~ :M~i:20-89 
C. Allison Hodges 

PA'GE .12. OF 1..Q... 

ERe / EDGE 
Environmental 
and Enercy 
Services Co. 

MONITORING ~LL AlA TERIALS 
CERnACAnON 

WE'LL No. 1 07~ 

OA TE: 7-20-89 

ITEM/}.IA TERIAL DA TE US£D SA TCH NUAlSE'R 

SAND 

7-20-89 1 --
6-27-89 1 

BENTONITE 
7-20-89 1 

STAINLESS STEEL SCREEN (PREPACKAGED m }fi') 
ONO 7-20-89 1 

STAINLESS STEEl. CASING (PREPACKAGED ~ :J) 7-20-89 1 

STAINLESS STEEl. CENTRAliZERS ( PREPACKA()£[) g ;;J) 7-20-89 1 

STAINLESS STEEl. CAPS (PREPACKAGED C!l }fi') 
ONO 7-20-89 1 

MONITORING ltFLL PUMP ( PREPACKAG£D Il:I ~) o NO' ' 3-01-90 4 

6-27-89 1 
CROUT 

7-20-89 1 . 
ltFLL COVERS 7-20-89 1 

SURFACE CASING 6-27-89 1 

COMMENTS: 

OBSERJ,£R SlCNATlJRE/1JATEC.(,,\ QQ. AC) .. " ~I:20-89 
C. Allison Hodges 



~ ~ 
ERe / EDGE 
Environmental 
and Enero 
Services Co. 

POST-Hf"LL COMPLETION 
CHECKLIST 

POST - JtE'LL COMPLEllON TASKS 

1. MUD SCRAPED FROU AUGER$. SAMPLERS, AND ALL 
OTHER EQ(JIPMENT. 

2. ALL MUD FROU RIG AND EQUIPMENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE I+1TH THE 
SPECIRCA nON- PROVIDED. 

J. J£LL DEVElOP£/) IN ACCORDANCE I+1TH THE SPECIRCA nON­
PROII/[)£1) AND DETAILS OF THE DEVElCJPJ.IENT AClllfTY 
RECORDED. 

4. DRILLING SITE PROPERL Y CLEANED UP AF7'ER 
COMPL£71ON OF IfELL INSTALLA nON. 

HE'LL No. 1079, 

COMPLIANCE 
DA:c INITIALS 

7-20-89 

7-20-89 

3-01-90 

7-20-89 

CiAft 

CAt\ 

bLb. 

c.A±t 

.- RE1.£ASE SPECIRC TECHNICAL DIREcnONS FOR REGULATORY COlIPUANCE MONITORING WEUS 
PHASE I. OAK RIDGE NAllONAL LABORATORr; OAK RIDGE. w.a K-4147, APRIL 1987. 

OBSERVER SIGNA nJRE/lJA TE c.. .c)C>OQ ~~7-20-89 
C. Allison Hodges 

~,~~~).J~ 3-01-90 
D. Charl es Lyt~ e 

PAGE 14 OF 20 - -' 

ERe / EDGE 
Environmental 
and Enero 
Services Co. 

POST-WELL COMPLETION 
CHECKLIST 

POST -ItE"LL COAlPLE71ON TASKS 

1. ItIUD SCRAPED FROM AUGERS, SAJlPLERS, AND ALL 
OTHER E(}(JIPItIENT. 

2. ALL ItIUD FROM RIG AND E(}(JIPItIENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE ItfTH THE 
SPECIRCA TlON" PROVIDED. 

.J. IfE"LL DEI£LOPE'D IN ACCORDANCE ItfTH THE SPECIRCA TlON" 
PROVIDED AND DETAILS OF THE D£lI£l.OPItIENT ACTllfTY 
RECORDED. 

4. DRlWNG SITE PROPER! Y ClEANED UP AF7E'R 
COMPLETION OF IIELL INSTALLA TlON. 

WELL No. 1079 

COMPLIANCE 
DA!E INITIALS 

7-20-89 ClAt{ 

7-20-89 C At\ 

3-01-90 b c....b. 

7-20-89 cA+t 

" R£L£ASE SPEClRe TECHNICAL DIRECTlONS FOR REGULATORY COitIPLJANCE ItIONITORING IfE"LLS 
PHASE I. OAK Rlf)(;£' NATlONAL LABORATORY', OAK RIDGE. w.a K-4147, APRIL 1987. 

OBSERVER SlGNAnJRE/DATE Cc .c)C>OD ~~7-20-89 
C. Allison Hodges 

3-01-90 

PAG£~ OF~. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING WELL 
lJEVELOPMENT FORM 

DEVELOPMENT DETAILS 

AI£7HOO OF 
Surging and Pumping OflfiOPMENT: 

O£VELOPAIENT 
B,-r;.AN I2.A TE': 2-13-90 71M£: 

OflfiOPMENT 
ENOINe OA TE': 3-01-90 

OEVELOPMENT 
OBS£R~ BY: D. Cha rl es Lytl e 

ONE IIE/.1. Loa,UAE.- 55.7 GAlLONS 

TOTAL. GALLONS PUMP£O: 220 TOTM. tII£lJ. JoaUM£.S' PfMP£O: 4 -0 

INITIAL. pH: 7 -4 FINAL pH:....!..:!:. 
INI71AL. CONDtJC71lfTY (uS)- 436 FINAL CONOUC71lfTY (14)- 460 

Kli. No_ 1079 

LOCATION: WAG 7 

O£SCRIP71ON OF INl71AL. TURIIIOITY:........;...M;.;;;,u..;;;.,dd;;;.,oY""-____________ _ 

D€.S~71ON OF FINAL nI~TY: ____ C_le_a_r _______________________________ _ 

FINAL. ~ nI~TY: ____ 5_._0_N_T_U_'_s ______________________________ __ 

IIE/.1. APPRO~ B~ R. C. Williams MMES 
-------------------------------------------

ODOR 
OF WATER: 
WATER 
OISQfARGED 
TO: 

None 
m GROtJND SURFACE o TANK TRUCK 
o ST'ORM SE'IfERS o STORAGE TANKS 
o iJRfMs o OTHER 

1N/71M PRE -Ofl£1.OPftI£NT 
WATE1f O£PTH: 6.6 feet from ground surface. 

DEVELOPMENT OBS£RVA TlONS 

OBSERI£R SlGNATURE/lJATC Y>C;rcD);SO c:3'Jfr= 
D. Charles Ly le 3-01-90 

PAGE ...li... OF .2Q... 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING WELl 
lJEVELOPMENT FORAI 

DEVELOPMENT DETAILS 

AI£7HOO OF 
Surging and OflflOPMEHT: Pumpi ng 

O£VELOPAIENT 
B,-r;.AN I2.A TE': 2-13-90 71A1£: 

On£LOPAIENT 
ENDING OA TE': 3-01-90 

On£LOPAIENT 
OBS£R~ BY: D. Cha rl es Lytle 

ONE IIE/.1. Loa,UA/£' 55.7 GAlLONS 

TOTAL. GALLONS PUAlP£O: 220 TOTM. tII£lJ. JoaUM£.S' PfMP£O: 4.0 

INITIAL. pH: 7 . 4 FINAl. pH: 7. 2 

INI71AL. CONDtJC71lfTY (uS), 436 FINAl. CONOUC71lfTY (14)·----:...46:...:0::....-_ 

Kli. No. 1079 

LOCATION: WAG 7 

O£SCRIP71ON OF INl71AL. TURIIIOITY:........;,..M;.;;;,.ud.::..:d:..>/:y _____________ _ 

O£SCRlP71ON OF FINAl. TURBIDITY: __ Cl;...,;e;..;,;a..;...r _____________ _ 

FINAL. ~ TU~TY: __ 5._0_NT_U_'_s _____________ __ 

R. C. Williams MMES IIE/.1. APPRO~ B~ 
~-------------------

ODOR 
OF WATER: 
WATER 
OISQfARGED 
TO: 

None 
m GROtJND SURFACE o TANK TRUCK 
o ST'ORM SE'IfERS o STORAGE TANKS 
o iJRfMs o OTHER 

1N/71M PRE -Ofl£1.OPftI£NT 
WATE1f DEPTH: 6.6 feet from ground surface. 

DEVELOPMENT OBS£RVA TlONS 

OBSERI£R SlGNATURE/lJATC Y>C;rcD);SO c:3'Jfr= 
D. Charles Ly le 3-01-90 



ERe/ EDGE WEll. NO. 1079 

~ Environmental LOCATION: WAG 7 
and Energy 

lMTE: 2-1 3- 90 1 ~ Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS· 

ONE WEll. ~UM£- 55.7 GALJ..ONS 

GAJ.LONS D£SCRlPT1ON M£ASl.lRED 
pH 

CONDlIC- roTAL tI£I.L 
DATE TlM£ OF TlJIfIJIDITY T1'tfTY GA/.LONS .atAl£5" COMMENTS PUItIP£D 1lIIBDITY (NTU'S) (lIS) PUItIP£D PUlIP£1) 

2-13- 90 1400 51 Muddy -- 7.4 436 51 

2-13-90 1530 12 Muddy -- 7.5 484 63 1.1 
Very 

2-14-90 0830 22 Cloudv -- 7.4 463 85 1.5 

2-14-90 1300 24 Cloudy -- 7.4 495 109 1.9 

2-14- 90 1500 14 Cloudy -- 7.5 525 123 2.2 

2-15-90 1500 24 Cloudy -- 7.1 521 147 2.6 

2-15-90 1600 16 Cloudy -- 7.3 539 163 3.0 

2-16-90 1400 25 Cloudy -- 7.1 492 188 3.4 

2-20- 90 1530 12 Cloudy -- 7.1 481 200 3.6 

3-01-90 0930 20 Clear 5.0 7.2 460 220 4.0 

RESULTS AT £ND Cl ear 5.0 
OF D£VEl.OPMENT 

7.2 460 220 4.0 

COMMENTS Very poor producer, finally water cleared to 5.0 NTU's, passed and 

moved off hole. 

~ 
OBSOMR SQ44~7C D . c:.x.c.~;.) ~ ~ 3-01-90 

LJ. \" II a r It:::. Ly'f. I t: 

QA~. 16 ". 20 

ERe/ EDGE WEll. NO. 1079 

~ Environmental LOCATION: WAG 7 
and Energy 

~7E: 2-13-~ ~ Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS· 

ONE WEll. ~UM£- 55.7 GALJ..ONS 

GAJ.LONS /J£SCRlPT1ON M£ASl.lRED 
pH 

CONDlIC- rJ?!~ = DATE TlM£ OF TlJIfIJIDITY T1'tfTY COMMENTS PUItIP£D 1lIIBDITY (NTU'S) (lIS) PUItIP£D 

2-13- 90 1400 51 Muddy -- 7.4 436 51 

2-13-90 1530 12 Muddy -- 7.5 484 63 1.1 
Very 

2-14-90 0830 22 Cloudv -- 7 4 463 85 1 5 

2-14-90 1300 24 Cloudy -- 7.4 495 109 1.9 

2-14- 90 1500 14 Cloudy -- 7.5 525 123 2.2 

2-15-90 1500 24 Cloudy -- 7.1 521 147 2.6 

2-15-90 1600 16 Cloudy -- 7.3 539 163 3.0 

2-16-90 1400 25 Cloudy -- 7.1 492 188 3.4 

2-20- 90 1530 12 Cloudy -- 7.1 481 200 3.6 

3-01-90 0930 20 Clear 5.0 7.2 460 220 4.0 

RESULTS AT £ND Cl ear 5.0 
OF D£VEl.OPMENT 

7.2 460 220 4.0 

COMMENTS Very poor producer, finally water cleared to 5.0 NTU's, passed and 

moved off hole. 

OBSOMR _,~~ D, c:.x-c.~':) ~ ~ 3-01-90 
LJ. \" II a r It:::. Ly'f. I t: 
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:Ij WELL No. 1079 ' 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM BLUST, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
S!_tJG··- 'TE:3'''' !J;:~ TA E~i~~~3F:~r) O!\! l-t.t.jl] (::ii\ii~L \{'1'" I C:(~l_ AF1F'F~C1A{:t-lr::S ~ 

(1) METHOD OF COOPER, BREDEHDEFT AND PAPADOPULOS, 1967 
({;iF~T 1. eLE Ihl ~)OL. 3 5 NO" 1 OF !J..JF.~F~ ENT I TLED 
II F~ESf:l[:I~J!-3E: ~]F' (~I F I I'~ I 'Tt:: D I j~t"liE:TEF~ hlEL..l_ TO i:':lf'\i I l\~~3T t1f\{-r Pi 1\1 EtJ l.Jf.; 
[~l'''if~Rl3l::: ~JF t!.J("~T~::F~ II) 

(2} METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
~i t::: f:;L_lJf:) 'rES'T F[JF~ )JE:~TEF(J'T1 I ;\i I !\IG i-{"'(I)F~f~L!L, I!: i..::[i~\~I)lJC;·r I t.,) I 'T\/ 
OF UNCONFINED AQUI~ERS WITH COMPLETELY OR PARTIALLY 
F~Ef\~ETF~AT' I ~····,fG l"';ELL.:3!f) 

{A; ~:?~ i_ L_ \; [I it :: 1. C::"7 C/ DPITE DF :3.,/ .;'"1 / (i C: -rL-:r.::·T u 
J 1.- ... .: 1 II 

" \. \ .. H.. _,~ I , ' \,J»' c: . .:.. .c •. t. ..' l" ,';. 

•

'=' ';:-...... , "i '1::' r .. · .. r hi q , r-·",:, .",:,., - c' .")...., CL I ENT ~ l"'I!v;ES 

SITE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 
." ~,: a.> 

II\IF:LJT" [:AT r2, {::,F:E! 

I l\ll\IEF( C{:!~3 I 1\1(3 I) I (~r'f'lj:::l-EF~ :::: 4 II ()() I i\lCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4. (H) I r"·~Ct1ES 
DIAMETER OF DRILLED HOLE = 8 n 63 Il\fCi--lEE: 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN - 5 /71 

II CYl 5 ce':::''':" 
1 L..-I~_;' 

THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = " 2f) 

F--?:1i_L,:~h~~3-,-t··:E::{~ID Ii\II)F~X :::~ 1 (flilt IF FALL.lt'~G:, tIC)'1 IF F~ISII\i~3) 

NUMBER OF DEPTH-TIME DATA POINTS = 32 

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

• SUCCESSIVE COMPUTED 
VALJ..JEt:; 'FCJR HO 

(FEET) 

2~ 5(>51 
:2" ~50::.)4 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1079 ' 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM BLUGT, VERSION 4.1, NOV. 1986 

THIS P20GRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 

;" .---:: "'" 
... .t,,, _; 

(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 

METHOD OF POUWER AND RICE~ 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
tl ?:': f3L_IJC') 'rEf3T F[}F~ DETEF::f~1 I t\i I l\IC; l-{\/DF~f~LJL. I C C:Cit\~C!LJc:·r I !.,j I'T\t 
OF UNCONFINED AQUI~ERS ~ITH COMPLETELY OR PARTIALLY 

'. <.\ .. 11.. I_'~ I •. \.J.. .... • .:... ..... 1. ..' ..... " .. 

•
'=,'::-,(,~ "rl:::·"··" hiP , 1="·0· ... )·; -( .. (\.-) 

I SITE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

DIAMETER OF DRILLED HOLE = 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN - 59.95 FEET 
THICKNESS CF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT 1.00 FEET 
ESTIMATED PCROSITY O~ GRAVEL PACK = .20 

NUM8ER OF DEPTH-TIME DATA POINTS = 32 

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

• SUCCESSIVE COMPUTED 
',}ALUE:C; . FCJR HO 

(FEET) 

2.5(>5:1. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

HELL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

I CI:"_"'­... __ H_L ... 

TIi'1E 

1 i);, eli) 

2i) .. ()() 

3();1 ()~) 

4(i" ()() 

5Ci II ()(: 

<::,() Il (;() 

7~:5 .. ()() 
9(; .. !)() 

1 (:5" ()(; 
1:20 .. 00 
t :5() .. C)~) 

If::(i .. (::C) 

2"::}·(:' H (}{) 

:3(:£)" i)() 

3hO.00 
,q·2(j 'I {)~) 
l+S() II (.~() 

5·::),0.00 
6C)e). ()(; 
7':2~):t ()~) 

84. 1:) II c) {) 

17lt..~) .. (}() 
1 i)8t) Q c)() 

1. 2t)t)" ~)(; 

1:32(;.00 
t l+·4C:. ()(} 
1560 .. 00 
:l.l::.8(j .. t)() 

1 f:jt)() rI (::(: 

1. ;~ :'12 ().. c=~:) 

:2C;lf::) >I ()() 

21 <!:.() u ~)() 

I)EF1TH 1'0 Ll.JA l"EF:~ 
(FEET) 

:3u 52{) 
--:~ c: ; ;-.~ 
,_, u .~ 1.. -,_.f 

:::;:.510 
3. :.5:i.~) 
3"S1.t) 
3ft 5C!C) 
3" 5{)() 
--:; t:: ,. ... ;-', ....... . _.~J .. _$ 

3 .. ~:lS'~) 

3.490 
3~ 49t) 
''':'' [f'?O 
3. ··q·Ei() 
3 •.. ~~ 7e) 
3" 46{) 
3 .. Li·.6Ci 
3.4·50 
3. 45~) 
3., 4..:1{) 

3" ~13(: 
3.4·2;:) 
..,. t\I i .-. 
.,:\. ~ J. ~ .. J 

3"400 
3.39£) , 
3.380 
3u 37() 
3. 36() 
3 .. 35() 
3 .. 34~) 
::.33C: 
3.1 :::::::;::(J 
3.31{) 

HEAr) 
(FEET) 

2.52() 
2'151(i 
~2". 51 1:) 

2ft 51() 
2" 51() 
2'40 5(H) 

2ft 5(;f) 

2n 5(:() 

2" .(~. s:'() 

~:: d •• q.;1' (i 

2 .. ,~. \~.~ () 
2 II . .q.l~() 

~2 II l:I,:3() 
~2 II ':r 7() 
2.4.::='0 
2". l·lt:,(} 

2 .. 4·::~() 
2.450. 
2'. ,,::}'4() 

2. ·430 
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1.0 General Information 

1.1 Well Location 

MONITORING HElL PROGRAM 
If£Z./.. DA TA NAHNA 1111£: 

HEZ.L No. 1080 

Monitoring well number 1080 is located in WAG 7. 

It is located approximately 800' southwest of 
chemical waste pit 5 and approximately 400' due 
south from chemical waste pit #4. The location is 

shown on ORNL drawing number C3E20004 A075. 
Survey coordinates for this well are N 16854.853, 

E 25971.362 (X-10 grid) or latitude 35° 54' 25.43" 
and longitude 84· 19' 17.09". 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 "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 1080 was drilled by Geotek Engineering 
Company. A Mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 
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IIEl.L No. 1080 

Monitoring well number 1080 is located in WAG 7. 

It is located approximately 800' southwest of 
chemical waste pit 5 and approximately 400' due 

south from chemical waste pit #4. The location is 
shown on ORNL drawing number C3E20004 A075. 

Survey coordinates for this well are N 16854.853, 

E 25971.362 (X-10 grid) or latitude 35° 54' 25.43" 
and longitude 84° 19 1 17.09". Coordinate data 
were provided by Martin.Marietta Energy Systems. 
The method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came 

from the publication "Tennessee Valley Authority 

Data Services Branch and Mapping Services Branch, 

Oak Ridge, Tennessee, DOE Plant Control, November 

6, 1985, Field Book: ESS-3115, pp. 1-20. 11 The 
latitude and longitude were calculated by Adams 

Craft Herz Walker Engineering, Inc., using methods 
from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by 
Automatic Data Processing. 1I 

1.2 Drilling Information 

Well number 1080 was drilled by Geotek Engineering 
Company. A Mobile B-50 rig and an Ingersol Rand 
T-4 rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 
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HEl.L ND. 1080 

and Larry Ledbetter with the assistance of George 
Akins and James Shelton. Drilling commenced on 

6/26/89 and was finished on 7/28/89. Paragraph 
2.4.1 includes a detailed discussion of the well 
installation and a well schematic is included on 

the well installationl completion form. A 
synopsis of the drilling activity follows:* 

6/26/89: Mobilized B-50 auger rig to site, . 
covered area with plastic and set up 
equipment. Split spooned to refusal at 
5.3' sample 1080501 and 1080502 were 
taken. A bulk density was also taken. 
Augered with a 6.0" auger to refusal at 

10.0'. Sample 1080503 was taken from 
the auger. Because borehole could not 

be completed to specified total depth 

with an auger, the air rotary method was 
utilized. A 22.0" auger was used to 
auger 4.0' in order to install the 15 
1/4" diverter casing necessary for the 

air rotary method. The casing was 
installed and grouted. 

7/27/89: The air rotary rig and tools were steam 
cleaned and mobilized to the site along 

with the containment box. Mike Ebers 
supervised drilling activities. The 
borehole was drilled with an 8.0" 

* This information was typed directly from field notes 
and was edited only when necessary for clarifications. 
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HElL No. 1080 

and Larry Ledbetter with the assistance of George 
Akins and James Shelton. Drilling commenced on 

6/26/89 and was finished on 7/28/89. 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: * 

6/26/89: Mobilized 8-50 auger rig to site, . 

covered area with plastic and set up 
equipment. Split spooned to refusal at 
5.3' sample 1080501 and 1080502 were 
taken. A bulk density was also taken. 
Augered with a 6.0" auger to refusal at 

10.0'. Sample 1080503 was taken from 
the auger. Because borehole could not 

be completed to specified total depth 
with an auger, the air rotary method was 
utilized. A 22.0" auger was used to 
auger 4.0' in order to install the 15 

1/4" diverter casing necessary for the 
air rotary method. The casing was 
installed and grouted. 

7/27/89: The air rotary rig and tools were steam 
cleaned and mobilized to the site along 

with the containment box. Mike Ebers 
supervised drilling activities. The 
borehole was drilled with an 8.0" 

* This information was typed directly from field notes 
and was edited only when necessary for clarifications. 
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IfEl.L No. 1080 

tricone bit from 4.0' to a total depth 
of 20.0'. The boring was then cleaned. 

After a 1 hour recharge period, the 
borehole had 11.5' of water. The boring 

was then cleaned again. A 10.0' section 

of 2.0" stainless steel screen and a 
12.3' section of 2.0" stainless casing 
was then placed into the borehole. Nine 
sacks of sand were tremied using 1.0" 
PVC pipe and water. One bucket of 
bentonite was also used. A rag sample 

of the compressed air was taken and 
checked with a ultraviolet light. No 
signs of hydrocarbons were detected. A 

drill water sample was.also collected at 
15.0' • 

7/28/8Q: The borehole was tremie grouted using 3 
bags of cement and 15 lbs. of powdered 
bentonite. 

8/30/89 : 
9/5/89: 

casing filed; Geotek and ERC present. 

Passed the "Go-NoGo" gauge inspection 

R.C. Williams and Geotek present. 

This well was logged by ERC Environmental and 

Energy Services Co., Inc., hydrogeologists C. 
Allison Hodges and Michael L. Ebers. All well 
construction materials and supplies were from 
Martin Marietta Energy Systems ap~roved batches. 

The batch origin of individual items is shown on 

the included Monitoring Well Materials 
certification form. 
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tricone bit from 4.0' to a total depth 
of 20.0'. The boring was then cleaned. 

After a 1 hour recharge period, the 
borehole had 11.5' of water. The boring 

was then cleaned again. A 10.0' section 

of 2.0" stainless steel screen and a 
12.3' section of 2.0" stainless casing 
was then placed into the borehole. Nine 
sacks of sand were tremied using 1.0" 
PVC pipe and water. One bucket of 
bentonite was also used. A rag sample 

of the compressed air was taken and 
checked with a ultraviolet light. No 
signs of hydrocarbons were detected. A 

drill water sample was.also collected at 
15.0 1 • 

7/28/8~: The borehole was tremie grouted using 3 
bags of cement and 15 lbs. of powdered 
bentonite. 

8/30/89 : 
9/5/89: 

Casing filed; Geotek and ERC present. 

Passed the "Go-NoGo" gauge inspection 

R.C. Williams and Geotek present. 

This well was logged by ERC Environmental and 
Energy Services co., Inc., hydrogeologists C. 
Allison Hodges and Michael L. Ebers. All well 
construction materials and supplies were from 
Martin Marietta Energy Systems ap~roved batches. 

The batch origin of individual items is shown on 

the included Monitoring Well Materials 
certification form. 
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2.0 Technical Information 

2.1 Decontamination Procedures 

MONITORING IftEl.L PROGRAM 
ItEI.l. DA TA NAHRA 71'£ 

HEU. No. 1080 

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

National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 
materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley, which is in the 

Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56· 
northeast and dips of about 30· to the southeast. 
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The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 
Compliance Monitoring Wells Phase 1, Oak Ridge 

National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 
materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley, which is in the 

Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears 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 HEZ1. PROGRAM 
HEZ1. OA TA NARRA 11'1£ 

HEZ1. No. 1080 

Three soil samples (1080S01, 1080S02 and 1080S03) 

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 1080S01 was 
collected in the split spoon interval from 2.5 to 

2.9 on 6/26/89, soil sample 1080S02 was collected 

in the split spoon interval from 4.9 to 5.2 on 
6/26/89, and soil sample 1080803 was collected in 

the augered interval from 9.7 to 10.0' on 6/26/89. 
A drill water sample was collected from the water 

pump on the drill rig on 7/27/89. Analytical 
results for the three soil and one water 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 3.1' to 3.4'. 
The sample was measured, and weighed, and a bulk 

density of 2.1 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A six-inch diameter 

boring was augered from ground surface to auger 
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2.3 Sample Collection 
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HELL No. 1080 

Three soil samples (1080S01, 1080S02 and 1080S03) 

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 1080S01 was 
collected in the split spoon interval from 2.5 to 

2.9 on 6/26/89, soil sample 1080S02 was collected 

in the split spoon interval from 4.9 to 5.2 on 
6/26/89, and soil sample 1080S03 was collected in 

the augered interval from 9.7 to 10.0' on 6/26/89. 
A drill water sample was collected from the water 

pump on the drill rig on 7/27/89. Analytical 
results for the three soil and one water 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 3.1' to 3.4'. 

The sample was measured, and weighed, and a bulk 
density of 2.1 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A six-inch diameter 
boring was augered from ground surface to auger 
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refusal (10.0 feet). The air rotary method was 
required to complete the well because the augers 
refused before the specified total well depth was 
reached. Therefore a twenty two-inch diameter 
boring was augered from ground surface to 4.0' and 

a fifteen-inch diverter casing was installed and 
grouted. The air'rotary method was then used to 

drill an eight-inch diameter boring to a total 
depth of 20.0 feet. A two-inch diameter stainless 
steel screen with welded stainless steel cap was 
installed from 9.7 to 19.7 feet. A two-inch 
diameter stainless steel casing was installed 
above the screen at 9.7 feet and extended 2.04 
feet above ground surface. A sandpack was then 
poured into the annular space from 7.S to 19.7 

feet, with a 1.1-foot bentonite seal poured into 
the annular space above the sandpack from 6.7 to 
7.S 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 10S0 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 
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refusal (10.0 feet). The air rotary method was 
required to complete the well because the augers 
refused before the specified total well depth was 
reached. Therefore a twenty two-inch diameter 
boring was augered from ground surface to 4.0' and 
a fifteen-inch diverter casing was installed and 
grouted. The air' rotary method was then used to 

drill an eight-inch diameter boring to a total 
depth of 20.0 feet. A two-inch diameter stainless 
steel screen with welded stainless steel cap was 
installed from 9.7 to 19.7 feet. A two-inch 
diameter stainless steel casing was installed 
above the screen at 9.7 feet and extended 2.04 
feet above ground surface. A sandpack was then 
poured into the annular space from 7.8 to 19.7 

feet, with a 1.1-foot bentonite seal poured into 
the annular space above the sandpack from 6.7 to 

7.8 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 1080 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 
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measured total of" 760 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured was 3.0 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 1/30/90 at a depth of 17.9 feet below ground 
surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy 
of th~ pump certification is kept on file at ORNL. 

2.5 Hydraulic ~onductivity Testing 

Well number 1080 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 4.62 x 10-5 em/second (shown 

as permeability on the hydraulic conductivity 
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measured total of" 760 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured was 3.0 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 1/30/90 at a depth of 17.9 feet below ground 
surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy 
of th~ pump certification is kept on file at ORNL. 

2.5 Hydraulic ~onductivity Testing 

Well number 1080 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 4.62 X 10-5 cm/second (shown 

as permeability on the hydraulic conductivity 
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and Energy 
Services Co. 

MONITORING WEll PROCRAM 
H£Z.L. DA TA NARRA 17V£ 

H£Z.L. No. ] 080 

calculations) 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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MONITORING WE'LL PROGRAM 
WE'LL OA TA NARRA llllE' 

WE'LL No. 1080 

calculations) 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 Energy 
Services Co. 

PRE -DRILLING CHECKLIST FOR 
MONITORING HeLLS 

WE'LL No. 1080 

COMPLIANCE 
PRE -DRILLING TASKS IMlE INlnAI.~ 

1. EXCA VA llON PERMIT OBTAINED. 6-26-89 CAli 

2. ALL EQf.)IPM£NT HAS BEEN CLEANED BEFORE DRIWNG. 6-26-89 c...CA.tf 

30. SCREEN AND CASINGS HA ~ BEEN WASHED, STEAMED, N/A 
RINSED IrWTH DE-IONIZED OR OISllLLED WA'fER. RINSED 
IrWTH ISOPROPYl.. ALCOHOl.., HRAPPED IrWTH PROTECllVE' 
COVERING AND STORED OFF THE GROUNO. 

3b. PRE-PACKAGED SCREENS, CASINGS AND C£N~ALlZERS 7-27-89 cJtH-
KRE USED. 

4. ~K AREA FOR SAMPLE EXAMINA llON COVERED IrWTH 6-26-89 LA+\-
CLEAN POI. YETHYLENE. 

5. CLEAN KNIVES, GlOVES, SAMPLE ,JARS AND LABELS 6- 26-89 ~1L 
ON-HAND. 

6. POL YETHYl..£NE COVER IN PLACE OVE'R HOLE. 6- 26-89 Q~f..\. 

ADDIllONAL NOTES/OBSERVA llONS: ____________________ _ 

OBS£R~R SlGNA7lIRE/Z'ATEC,~ ~ ~Dd 7-28-89 
C. Allison Hodges 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

PRE-DRILLING CHECKLIST FOR 
MONITORING WELLS 

COMPLIANCE 
PRE -DRILLING TASKS 1MlE /N/17AI.~ 

1. EXCA VA llON PERMIT OBTAINED. 6-26-89 cAH 
2. ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6-26-89 c-~tf 

.Ja. SCREEN AND CASINGS HA 1£ BEEN WASHED, STEAMED, NLA 
RINSED IHTH DE -IONIZED OR OISllLL£D WA l'ER. RINSED 
IHTH ISOPROPYl. ALCOHOl., WRAPPED IHTH PROTEClll£ 
COVERING AND STORED OFF THE GROfJND. 

Jb. PRE-PACKACED SCREENS, CASINGS AND CEN-mAUZERS 7-27-89 c.AH-
WERE USED. 

"'. WORK AREA FOR SAMPLE EXAMINA llON COVERED IHTH 6-26-89 {.AA 
CLEAN POl. 'tE'TH'ILEN£. 

5. CLEAN KNII£S, G'LOI£S; SAMPLE JARS AND LABELS 6-26-89 ~1L 
ON-HAND. 

6. POL'tE'THYl.£NE COVER IN PLACE OVER HOI..£. 6-26-89 c.~ {A 

ADDIl10NAL NOTES/08SERVAllONS: __________________ _ 

OBSERVER SIGNA TlIRE/fJA TELt C3.....Q Qil ,cC:).".-. ~ D -< 7-28-89 
C. Allison Hodges 

PAGE _9_ OF ~. 



~ 
ERe / EDGE 
Environmental 

WELL NO._l08.Q.-4 and Energy 
~ Services Co. 

DECONT~MlNA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL OEIONIZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATCR 
CLEAN RINSE RINSE RINSE 

RIG X X X N/A N/A 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAAlPLERS X X X X X 
~ 

PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

~ 

OBSERVER SIGNATlIRE/OA~. ()~(LQ ~ ~6-26-89 
C. Allison Hodges ' 

PAGE J...2.. OF.E... 

.. ERe / EDGE 
Environmental WELL 1080 
and Energy 

~ Services Co. 

D~CONl~MlNA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL O£10NIZEO 

EQUIPMENT SCRAPE ST£AAI ST£AI,f ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N/A N/A 

AUGERS X X X X X 

BllS X X X X X 

ROOS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X 

. 
WORK TOOLS X X X X X 

AUGER PINS X X X X X 

-

OBS£RIIE'R SIGNATURE/OA~, ()~lli ~ ~6-26-89 
C. Allison Hodges ' 
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~. 
ERe / EDGE 
Environmental 1080 .) and Enera IELL No. 

Services CO. 

ORNL )JONI TORING WE'LL LOG PAGE' _1_ OF._1_ , 

LOCAT10N: WAG 7 DAlE: START: 6-26-89 

DRILLER.- Rick Herron/larr~ ledbetter fiNISH: 7-28-89 

George Akins/James Shelton LOG(;£'[) 8Y: C. A. Hodges/Mi chae 1 
HELPER: Ebers 

Mobile B-50/Ingersol Rand T-4 HE'ALTH PHYSICIST: W. H. Shi npaught 
DRIll: Carl Stooksbury 

TYPE' DRIWNG: Auger and Air Rotar~ LU8RICANT TYPE: Green Stuff 

No. SAMPLES TAKEN.: 2 TYPE: Soi 1 

CONTAINMENT TYPE: Plastic, Pan, Containment Box 

THICKNE'SS OF SOIL (REFlISAL DEPTH): 10.0' DRlWNG FlUID SAMPLES: 

DEPTH DRILLED IN ROCK: 10.0' T'YP£: Water DATE: 7-27-89 

TOTAL DEPTH OF WE'LL: 20.0' 

DEPTH SAMPLE P£RCDlT 
(FEET) (NUMBER ~ R£COVElty SOIL,/1J£DROCK O£SCRlPT1ON 

FROM TO INTERVAL) (SPUT SPOONS) . , 
0.0 0.5 Gravel. (fill material) 
0.5 2.5 0% Gravel obstructing split spoon opening. '. 
2.5 4.5 2~g~2~~ 90% Shale, highly weathered, mottled light olive 

gray and moderate olive brown, with silt. Dry. lii 

4.5 5.2 !U~~gU~ 100% Shale, highly weathered, light olive gray, with 
silt, dry. 

5.2 5.3 Shale, olive gray, hard, bedded split spoon 
refusal at 5.3' . 

5.3 10.0 9~~~IH:0 Shale, slightly weathered, olive gray, damp 
and clayey at 10.0' tough drilling. Auger 
refusal at 10.0'. (Possibly hit limestone) 

10.0 14.5 *Shale, soft, few thin hard streaks. 

14.5 16.0 *Limestone, fairly hard, ratty drilling. 

16.0 20.0 *Shale, soft, easy drilling. 

20.0 Total Depth -

*No detailed lithologic logs could be provided 

due to use of containment box for the interval 

from 10.0 to 20.0. 

'. PAGE' .1l.. OF ...Q... 

~. 
ERe / EDGE 

! Environmental 1080 .) and Enercy Hf"LL No. 

Services CO. 

ORNL MONITORING WELL LOG PAGE' _1_ OF._1_ . 
lOCAT10N: WAG 7 DATF: START: 6-26-89 

Rick Herron/Larr~ Ledbetter fiNISH: 7-28-89 
DRIllER: 

George Akins/James Shelton LOGGED BY: C. A. Hodges/Michael 
HELPER: Ebers 

Mobile B-50/Ingersol Rand T-4 H£ALTHPHYSlClST: W. H. Shinpaughl 
DRILL' Carl Stooksbury 

TYPE DRIlliNG: Auger and Air Rotar~ LUBRICANT TYPE: Green Stuff 

No. SAMPLES TAKEN: 2 TYPE: Soil 

CONTAINUENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (REFlISAL DEPTH): 10.0 1 
DRIlliNG Flll/O SAMPLES: 

DEPTH DRILLED IN ROCK: 10.0 1 

rtPC: Water DATF: 7-27-89 

TOTAL DEPTH OF WELL: 20.0 1 

~~ SAMPLE P£'RCDlT 
(NlIUBER ~ RECOl/EAy saL/8EDROCK DESCRIPT10N 

I FROM TO /I'IltJiVAL) (SPUT ...,. ......... ,,. 

0.0 0.5 Gravel. (fill material) 
0.5 2.5 0% Gravel obstructing split spoon opening. " 

2.5 4.5 2~g~2~~ 90% Shale, highly weathered, mottled light olive 
gray and moderate olive brown, with silt. Dry. 

4.5 5.2 ~~~~gU~ 100% Shale, highly weathered, light olive gray, with 
silt, dry. 

5.2 5.3 Shale, olive gray, hard, bedded spl it spoon 
refusal at 5.3' . 

5.3 10.0 9~~~r~:0 Shale, slightly weathered, olive gray, damp 
and clayey at 10.0' tough drilling. Auger 
refusal at 10.0 1

• (Possibly hit limestone) 
10.0 14.5 *Shale, soft, few thin hard streaks. 

14.5 16.0 *Limestone, fairly hard, ratty drilling. 

16.0 20.0 *Shale, soft, easy drilling. 

20.0 Total Depth -

*No detailed lithologic logs could be provided 

due to use of containment box for the i nterva 1 

from 10.0 to 20.0. 
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ERe / EDGE _0 Environmental 
and Energy 

~ Services Co. 

WELL No. 1080 

WELL INSTALLA TlON/COMPLETlON FORM , 
LOCAIIVf¥ nn\i! I 

ORNJ. GRID COORDINATE'S 
N 16,854.853 O.R.N.L. MONITORING WELL PROGRAM 

LOGGED PROOFED 
BY: Michael Ebers BY: C. Allison Hodges 

DRIUINGCOMP~~: __ ~Ge~o~t~e~k~ ____________________ _ 

DRIllER: W. Larry Ledbetter H£1.PER: James She' ton 

£ 25.971.362 
EL£V. GROUND. 75T.l51 
£L£V. TOP STAINLESS 
S~ ~/MG 759.65 
DRILLING OA rES: 
STARTF:D: 6-26-H~ 
f7NISHEO' 7-28-

I.()Q(IN!(; STEEL cor.a EQUIPMENT o 22. a INCH AUGER 4.0 

o !hL INCH AUGER 16. a 
LF. 

LF. 
j. .~ 10 INCH DIAM£7ER 

MATERIALS USED 

EST. USED 
WL. VOL. 

l..Q....0 FEET OF 2 IN. s.s. SCREEN 

12. 3 FEET OF 2 IN. s.s. CASING 

..3....5. --.!LO S4CKS OF S4ND 
50. 0 50. 0 POUNDS OF BEJirONITE' PEtJ..£TS 

2. 25 _3_ s.4CKS OF CEMENT 

..l.L POUNDS OF POWDERED BENTONITE' 

1.L G4LLONS OF WATER (C£M£NT7NG) 

REASON FOR OIFlTR£NC£S 8£TWEEN ES77A1ATED 
WLUMES AND USED VOLUMES 

Irregular boring diameter and 

spillage. 

lIE1./. COI6P USED • L(J(;I(IIIG S1II1 aHa" o R.tISH IiIOtJN7B) IIU Q;)16P o OTHER • 

stT 'TRAP IJS£D )£S 0 NO • 

MONffORlNG WElJ. PUMP BASE SET AT 17 • 9 FEET. 

CENTIW./ZERS AT 5 • 0 
19.0 

NOTE: 

FEET. ' 

FEET. 

FEET. 

STEEL PR01E'Cl1l£ CASfN(; 

3 . 33 n: AIIOI£ GROUND 

70 2 • 0 FT. 8£l.OW 

~ GRCItJND SURFACE' 

CONCR£lE PAD 

GROIIT .sE:AI. ..QJL 10 
r,.. ... 41-_-D-- m:r 

8 • 0 INCH DWrI£7ER '])..0 __ -

IICJIIIDIOLE 

2 INCH DWrI£7ER STAN.£SS 

STm. G\4.,!iIW; 204 FT. AIIOI£ 

lio"A GIfOUttfD SURFACE' 70 9 • 7 n: 
III1..OW t;ROt.INl) SURFACE' 

• CEN1RAlIZER (T'rP.) 

IltENTCN7F P£LJ.ET .sE:AI. 

6,. 7 7r) 7. 8 FEET" 

titl SAND PACK , -Z..JL 70 19. 7 FEET 

2 NQf DIAIIIE1ER 

J~:~',.:1 srAH.£SS STEEL ..Q...QJ..g 
SUJT1ED SCII£EN 
_______ 70~ 

ALL DEPTHS ARE ME'ASURED 
FROM GROUND SURFACE 
UNLESS 07H£RW1S£ NOTED: 

HfJI.E aEANED fJIJT ["13-:':') N/A INCH JJIMI£7ER 
70 ~ ~:,::~,:@,:: STm. sa, 7JWI'/C4P 

BOT7OII at' IIOJIItEH(Jt.£ • j , , , , ' I N/A 70~ 
20.0 FEET' WELL TYPE A NOT TO SCALE 

PAG£~ OF~. 

ERe / EDGE .0 Environmental 
and Enerc 

~ Services Co. 

WELL INSTALLA 770N/COMPLE770N FORM • 
O.R.N.L. MONITORING WELL PROGRAM 

LOGGED 
B~ Michael Ebers 

PROOFED 
BY: C. Allison Hodges 

DRILLING COMPANY: Geotek 
~~~~-------------

DRIlLER: W. Larry Ledbetter HE'LPER: James Shel ton 

WELL No. 1080 

L0Q4//Vr'~~"":-__ 

ORNL GRID COORDINATE'S 
N 16.85L1-,853 
£' 25.971. 362 
E'l.£V. GROUND. 757. 61 
E'l.£V. TOP STAINLESS 
S~ ~/~ 759.65 
DRILLING OATES: 
STARTED: 6-26-89 
f7NISHEO' 7-28-89 
LOCI(IN(; S1EEl COVER EOUIPMENT o 22.0 INCH AUGER 4.0 

o 8. 0 INCH AUGER 16 . 0 

LF. 

LF. 
r.----:"l.-_ 1 0 INCH IJIAME'IER 

Mo4TERIALS USE'[} 

EST. US£]) 
VOL. /.IOL. 

10. a FEET OF 2 IN. S.S. SCREEN 

12. 3 FEET OF 2 IN. s.s. CASING 

..3.....5. -La S4CKS OF SAND 
50. 0 50. a POUNDS OF BENTONITE' PEL.1.£7S 

2 • 25 S4CKS OF CEMENT 

l.L POUNOS OF POWDERED BENTONITE' 

.lL GALLONS OF WATER (CEMENlTNG) 

REASON FOR DIFFERENCES BETWEEN ESTTMATED 
VOLUMES AND US£]) Vl?LUM£> 

Irregular boring diameter and 

spillage. 

IIEl.L COla' USED • Lt:ICKI¥fJ S7IIl. COtSr o IUI5H ItKJtJIf1fD IIIIEU COI6' o OTHER ' 

sr. r T1W' I/SElJ 10 0 NO • 

MONffORlN(; WELl. PUMP 8AS£ SET AT 17 . 9 FEET. 

C£NT'RALIZE'RS AT 5 . a 
19.0 

FEET. " 
FEET. 

____ FE:ET. 

NOTE: 
AJ.J. DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS OTH£'RWIS£ NOTED: 

/1'::-""=""""'1_ 

S7EEl PROTE'Cl1VE CASINt: 

3 . 33 n: ABOVE QfOIIND 

1rJ 2 . 0 n: BELOW 

. .".,...~ GROUND SVRFACE 

filROtIT .S£A£ ~ ro 
fAo'l----D- FEET 

8 • 0 INCH DIAM£TER 
1'14--

8f.JIIl£HO/.E 

2 

S1EE1. CASIN(; 2.04 n: ABOVE 

t9'Jt--- G'IfOIJNl) SURFACE ro 9. 7 n: 
BELOW flROt.#ID SURFACE 

-- COIT1W.JZE1t (T'YP.) 

/IIDI'f'OftI7C I'ELJ.ET .S£A£ 

~=*:'lt---- _.....:.-7_ ro 7. 8 FEET 

SAND PACK " .... ---Z..JL 1rJ 19.7 FEET 

2 NOf DtME:7ER 

", "J=:::fII:-':I---- srMLESS S1EE1. QJll.Q 
Sl.011ED $CIIEEN 

2:L1rJ~ 

N I A INQ{ P1ME7ER 

"S;::::~f---- S1EE1. JIlr 7JItAP/t:4P 
8Orn::JII <F IIQIII£HOIL --"""""-'-''''';'''''''-'-'-1 .!iLL 1rJ~ 

WELL 20.0 fEET TYPE A NOT TO SCALE 
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~ .) 
ERe / EDGE 
Environmental 
and Eneru 
Services Co. 

MONITORING Hf"LL AlA lERIALS 
CERTlRCA T/ON 

~LL No. 1080 

DA TE: 7-27-~2 

IlEM/AIA TERIAL DA TE' uS£[) &ICHNUU8EB 

SAND 
7-27-89 1 --

BENTONITE' 
7-27-89 1 

STAINLESS STEFL SCREE'N ( PREPACKAG£D IXI tE» 
7-27-89 1 DNO 

STAINLESS STEFL CASING ( PREPACKAG£D ~ :;) 7-27-89 1 

STAINLESS STEEL CENTRAliZERS ( PREPACKAG£D ~ ~) 7-27-89 1 

STAINLESS ST£El CAPS ( PREPACKAG£D IX! 'fFS) 
DNO 7-27-89 1 

MONITORING lIEU PUMP (PREPACKAGED .~ :t) 1-31-90 4 

GROUT 
7-28-89 1 

lIEU co Ii£RS 
--- --~ --- --~ ............. -.-- ............. -.---......... -.---....... _._-_ ........ _._- ---

StJRFA a.- CASING 

. COMMENTS: • 

08S£R'.£R SlGNATUR£,/tJATE'C- ,DOOe ~ _ ~-28-89 
C. Allison Hodges 

PA~E OF..Q. 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING HELL AlA TERIALS 
CERllRCA llON 

~LL No. l08L 

OAT£': 7-27-89 

ITEM/AlA TFRIAL DA TE USED BA TCH NUAlB~ 

SAND 
7-27-89 1 --

BENTONITE 
7-27-89 1 

STAINLESS STEFL SCHEIN ( PREPACKA(J£1) IX! )£5') 
DNe 7-27-89 1 

STAINLESS STF£L CASING ( PREPACKA(J£1) ~ :f) 7-27-89 1 

STAINLESS STEFL CENTRAliZERS (PREPACKA(J£1) ~ :f) 7-27-89 1 

STAINLESS STEEl CAPS ( PREPACKA(J£1) 1m )£5') 
DNO 7-27-89 1 

MONITORING lIEU PfJAlP ( PREPACKAG£!) .~ J::) 1-31-90 4 

GROUT 
7-28-89 1 

KLl COVERS 

SlJRFA CI::: CASING 

. COA/A/EN TS: 

OBSERVER SlCNATlIRE/fJAlE'C' '. DOCe ~ ~ kA~-28-89 
C. Allison Hodges 



~ ~ 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-WELL COMPLETION 
CHECKLIST 

POST-WELL COMPLE71ON TASKS 

1. MUD SCRAPED FROM AUGERS. SAMPlERS. AND AI./. 
OTHER EQiJIPMENT. 

2. ALL MUD FROM RIC AND EQUIPMENT SCRAPINCS AND 
CUTllNCS DISPOSED OF IN ACCORDANCE WfTH THE 
SPEClflCA liON- PROIIIDED. 

J. HEll. DElIELOPED IN ACCORDANCE ,.,TH THE SPEClflCA liON­
PROIllOED AND DETAILS OF THE DEIlEZ.OPItIENT AClII!1TY 
RECORO£l). 

-I. DmWNC SITE PROPERL Y CLEANED UP AFTER 
COMPL.£l1ON OF II£/.L INSTAlLA liON. 

~LL No. 1080 

COMPLIANCE 
.t:2A.lE INITIALS 

6-26-89 

6-26-89 

1-31-90 

7-27-89 

ctl\-H­

cAt\-

J)c=L 

cAt\-

" RE.l£'ASE SPEClflC TECHNICAL DIR£ClIONS FOR R£ClJLA TORY COMPUANCE MONITORINC WElLS 
PHASE I. OAK mDC£' NAlIONAL LABORATORY, OAK RIDC£, w.a K-4147, APRIL 1987. 

OBSERVER SlCNATUR£/IJAlEC:-. Ct~Q~ ~7-27-89 
C. Allison Hodges 

b <::.h:.-&Q .~ 1-31-90 
D. Charles Lyt~e 

PACE 14 OF 23 - _. 
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." 
ERe / EDGE 

I Environmental tfE"LL No. 1080 and EnerlY I ~ Services Co. " 

POs..T - HIE!., COMPI.E:.TlON 
CHECKLIST 

COMPLIANCE 
1lA1I INITIALS 

PQ~T - WE!.L t;.QMPLEllQl'l TASKS 

1. MUD SCRAPED FHOM AUeERS. SAMPLERS. AND Ali. 6-26-89 CJ!\- H 
OTHER E(JUIPMENT.. 

cAt-\: 2- ALL MUD FROM RIC AND EQUIPMENT SCRAPINCS AND 
6-26-89 

CUT11NCS DISPOSED OF IN ACCORDANCE ItfTH THE 
SPEc/FlCA "ON- PROVIDED. 

J. WEll.. DEIIEl..CPED IN ACCORDANCE lttfTH THE SPEc/FlCA "ON- 1-31-90 J)~-L 
PROVIDED AND DETAILS OF THE DE'IIEl..OPMENT AC"IIITY 
RECORDED, 

-I. DRILL/NC SITE PROPERL Y Ct.£ANED UP AFTE'R 7-27-89 C-At\-
COMPL£71ON OF tI£L1. INSTALLA"ON. • 

- RE1.EASE' SPEClFlC TECHNICAL DIREC"ONS FOR REClJU TORY COMNANCE MONITORINC WELLS 
PHASE't OAK RlOC£' NA"ONAL LABORATORY, OAK RIDGE. w.a K-4147, APRIL 1987. 

-

OBSE'R'Im SlCNATlJRE/OATEC-. Ci~Q.LC _ ~7-27-89 
C. Allison Hodges 

~-~~~;~c, 1-31-90 e 
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~ ..J 
ERe / EDGE 
Environmental 
and EnerlY 

. Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

METHOD OF . 
OE~~G Surglng and Pumping 

I+E:LL No. 1080 

L OCA "ON: WAG 7 

~~~r 90 "MF: __________________ __ BEGAN DA g. 1- 30-

o~~~r 90 
ENDING DA lE': 1- 31-

O~OPMENr 
OBSERI£D BY: D. Charl es Lytl e 

CNV£' IfEU la:UAfE: 7 • 5 GAJ.J..ONS 

TOTAL (JALLONS PIAIP£D: 760 TOTM. IIIEl.J. la:lAItl3' PUMPED: 100.0 

ININA/. pH: 7 • 2 FINAL pH:....Lid. 
!NINA/. CONDlJCN"'TY (uS): 456 FINAL CONOIJC""'TY (US):....;3;..:.7~5 __ __ 
DE'scRIP"OV OF' /NINAI. roRBIDlTY:---.;.M.,;.;;u;.,;;;d..;;;,dy"--___________________ _ 

O£SCRIPNOV OF' FINAl. nJRBIDITY:_~C_l_ea_r---------------
FINAl. ~R!V ~TY:_~3~.~0 ___________________________ ___ 

lIEU AAI'ROIeJ BY: R. C. Wi 11 i ams MMES 

O/'XJR 
OF WATER: None 
WATER 
DlSCHAINitED 
TO: 

m GROIJNO SUiFACE 
[] STORM SDIERS 
CDRfMS 

INI"AI. PRC-D£lIELOPMENr 

[] rANI( TRtJCI( 

[] STrJRAGE rANKS 
[] OTHER 

WATER DEPTH: 2.7 feet from ground surface. 

DEVELOPMENT 08S£RVA 770NS 

OBSERIIER SIGNA 7lIR!/t'A 'IE' ];) I CbrS; 0 D ~\ ~' ;;. 
D. Charles Lytle 

2-01-90 
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ERe / EDGE 
Environmental 
and EnerlY 

. Services Co. 

DEVELOPMENT OETAILS 

.MONITORING WELl 
DEVELOPMENT FORM 

METHOD OF 
OE't£LOPMEHT: Surgi ng and Pumpi I1g 

ItE'LL No. 1080 

L OCA TlON: WAG 7 

O£'t£LOPMENT 
~8~~~~~~Q.~~~~~· ___ 1_-_3_0-_9_0 _____________________ HMr: __________________ ___ 

OE't£LOPAIENT 
ENDING DATE': 1- 31- 90 

OE:l£l.OPMENT 
OBSER".£l) 8Y: D. Charl es Lytl e 

C¥V£ IIEl.L ...all..,£: 7. 5 GAlLONS 

TOTAL GALLONS PlAIP£D: 760 TOTM. IftEZ.L ...atIAtG PtJMP£/): 100. 0 

INITIAL pH: 7 • 2 fiNAL pH: 7. 0 
IN/HAL CCWDllCHIlfTY (uS): 456 FINAL CONOllCHIlfTY (US)· ..... 3;..:.,7=5 __ __ 
IJE'S(';fmPHOV OF INIHAL 7lJRB1D1TY:---.;.M.;;;;u;.;;;.d..;;.,dy'--______________________ _ 

O£SCRlPl1OV OF fiNAL nJRtJIIJITY: __ C_l e_a_r ___________________ _ 

fiNAL~~ ~TY: __ ~3~.~0 ______________________________ _ 

lIEU. APA'lOe BY: R. C. Williams MMES 

0I.'JafI 
OF 1t'A7Z2t None 
WATER 
DlSQfARGED 
TO: 

13 GROIJNO SUFACE 
Cl STaiM SEJIERS 
Cl DRtJMS 

/Nll1AL PRE-DCVE1..OPII£NT 

Cl TANK TRt/Q( 
Cl STORAGe TANKS 
Cl OTHER 

WATER 1J£'P7H: 2.7 feet from ground surface. 

OEIt£LOPAIENT 08SERVA 770NS 

OBSER~ SIGNA 1UR£/DA 7E: ]). C.}:rv=:,\;e D is, i"' s.. 
D. Charles Lytle 

2-01-90 



ERe/ EDGE WElL NO. 1080 

~ Environmental LOCATION .. WAG 7 
and Energy 

DATE': 1-30-90·t ,... Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE' WElL IIOLUME' == 7.5 GALLONS 

GAl.i.ONS DESCRlP110N M£AStlRED pH CCNDUC- TOrA/. lIEU. 
DATE' 71ME' OF 7URI/IIJITY lIWTY GAl.J.ONS la.lIAE.5' COMME'NTS Pf.IMP£1) 11.IRIIIJITY (N1I.I"S) (1lS) PUltIP£l) Pf.IMPE1) 

1-30- 90 1500 414 Muddy -- 7.2 456 414 55.2 

1-31- 90 1400 336 Clear 3.0 7.0 375 760 100.0 

RESULTS AT £NO Clear 3.0 7.0 375 760 100.0 
OF D£VEI..0PMENr 

COMME'N7S Well was fast recharger. Passed. and moved on. 

, 

411 

0BS£1MR SQ44~1F ~ . ~~ll~:r,~k 2-01-90 
ar es v1$ e 

1")'''"'1:'" 16 .... 1:" 23 

ERe/ EDGE WElL NO. 1080 

~ 
Environmental LOCATION: WAG 7 
and Energy 

DA7E: l-30-~ . 
~ Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WElL VOLUME "'" 7.5 GALLONS 

CALLCWS DESCRJP11tN "'~<:I'JN:7'J 
pH I ct:HXIC- H%~ DAlE TIME PUMP£1) 

OF 
'~J ~:J COMMENTS 

T1JRSI:lITY 

1-30- 90 1500 414 Muddy -- 7.2 456 .2 

1-31- 90 1400 336 Clear 3.0 375 

. 

RESULTS A7 £NO Clear 3.0 
OF DEVE1.OPMENT 

7.0 375 760 100.0 

COMIIENlS Well was fast recharger. Passed and moved on. 

08S£R'IER =...:;:/~ 1)47E.'""b ~\: (\"~ ct~ ~ 2-01-90 
la r es . V 1:,J I e 

/"nl'"'C" 16 ""'t:" 23 



! 
WELL No. 1080 

ERe / EDGE 
~, Environmental 

and Energy 
,... ,.: Services Co. 

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 
C:i'-i(~F~GE 0:=" t~J{;l-EF! tr) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
I'A S~US TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
F'Ei\jE'TF:t~:'l";" J: 1\i(3 t!·.~ELLS;') 

l!)~~L.L.. r .. ~C; ~ ~ :J. ():~3C; DATE OF TEST: 2/28/90 

PROJECT NO.: E221-002 CLIEI\IT~ iv lt'1ES 
--

,~~. I ' ..... i'"'I·." T -l nL1,1" H " .. \-:-' "7 ~ !._l.1 ........ I . .... ,.1 'illl '¥ .. ~f-, _1 ./ 

EDGE, It-·.IC .. FIELD Ii'IVESTTG{iTm~:~ BnUCE i1G'rr~STEF: 

e 

H·JPUT D(~T(:; AFIE: 

INNER CASING DIAMETER = 2 a ()() I r··lCf-IES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DI OF DR!LLED HOLE = ·S p 75 I t\}::i-!ES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 13.85 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .9:.2 FEET 
ESTIMATE~ POROSITY O~ GRAVEL PACK = .20 
Fi:::'L.LI I\H3-i···iE:r-'d:' 11\IDEX:;:: 1 (Ii j," IF F;\L.Llj\IG~ "Oil IF FdSn··iG) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

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

SUCCESSIVE COMPUTED 
'V'(~jL..tJES F:' OF( :···f(; 

(F't::ET) 

.. i."(~,;,,.;:~3 

. 4T~;2 

. -, 

PA(;£ 17 a 23 _ 'F __ 

.... :1 

-:1 

\it 

WELL 1080 

ERe / EDGE 
~, Environmental 

and Energy 

!~~, ______ ~ _______ s_ern __ ·c_e_s __ c_o. ______ ~----------~--------~ 

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 
"REf3POI\ji.::::E:: OF A 1::- I !\i I TE D I ?~METER I/JELL. TO (:It-··.j INSTANT (:::,NEOUS 

(2) METHOD OF BoUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 

OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 

DATE OF TEST: 2/28/90 
. . 

PROJECT NC.: E221-002 

~.".~ ! n f"' i.l T I l'-ll',: u I 'J H''\ .7.; "7 ~ .. __ .""",J', • ""'It, \ .. 1 I 

Ir··JF'tJ"r D{i"rr':; AF<E: 

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 - 13.85 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .92 FEET 
ESTIMATE~ POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDE 1 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT ~r LOSCH) VB. TIME 

SUCCESSIVE COMPUTED 

(FEE::T) 

PA(;£~ OF~ 
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c: 
:II 
I 

;:: .. - ~ .. 
ERe / EDGE 
Environmental 
and Energy 
Services Co . 

WE'LL No. J 080. 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T I ['1E 
{:3EI: 

;:j I' ~)() 

l(}.(;() 

1.5 .. {)C; 
~2(j II (;() 

2!:5 .. ()() 
~:() .. ()() 

35 .. ()() 
'<'1-0 .. 00 
4:50 i)() 
:SCi " c)(~ 
~5~S .. (:() 
t..t) It (;::) 

7:':'5" C:{) 
'':; i) 10 () (; 

1 (::5 n (jf.) 

1 :2() 11 ()C: 

150.00 
18t) Of ()(i 

21 ()I$ i)() 

2·4~). (:ei 

27(/. ()() 
3t)~) Of (:c) 
33t) .. ()(:: 
~5t,S() II ()(; 

4~2{)11 ()C! 

48(';11 (;i) 

5 l f{) .. C)(; 

600.00 
t.. c.:. \) .. () (:. 
7::i);r z)() 

7f3() .. (jf) 
~··::14() .. (;::) 

DEPTH TO WATER 
(FEET) 

4'n 29(:! 
2,. 47C) 
1.680 
1.450 
1 p 38c) 
11l ~55{) 
1 .. 32i) 
1 v 31() 
1.300 
1 . :2130 
1 " ~27(; 
:[ ,,2·::·(; 
:t a :24·~) 
'f .-,-::- :~ .. 
.t. .q .:':....., ..... _' 

1.:210 
J ... 19C1 
1..170 
1.170 
1. 160_ 
1.150 
1 .. 150 
1.150 
1 .. 1. ,:Sf) 

1 '11:",-·, ............... 
1.150 
1.140 
1.140 
1. 150 
1" 140 
1 .. 130 
1" j, ~:() 

1. 130 

!"-lEAD 
(FEET) 

3 .. 37(; 
1 ~ 55C) 

.. 76Ci 
u 53() 

. u ,',.,SO 
.430 
.400 
3 3~:?() 

Ii 3<3(; 
u 3(S() 

1* :35() 
II 3..:..1-(i 

u :::::;':() 

.. .~):t () 
.. :~Ct~) 
.. :2~7Cj 

• :25~) 
• :25() 
.24-0 
.. :23<) 
:: :23() 
• 23i) 
.2,::10 
.. 23C} 
n 2~':::() 

• 2~2(j 
.. 22(i 
.. 23t) 
.220 
.210 
.210 
· 2t (; 

******************************~****************************** 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

f~·[:'F~f"1E(~F.~ I L. I 'r\/ == 1 .. 5:2E-'-Oh FT /SEC 4.62E--O:'.'5 Cl'"1/SEC 

TRANSMISSIVITY = 1.52E-05 FT**2/SEC 

PAr;E~ OF~ 

• 

e 

ERe / EDGE 
Environmental 
and Energy 
Servioes Co. 

WELL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T I ;vfE 

15. (H) 

:2(; II (::() 

35" !)t) 

4-0 .. 00 

5(; II (iei 

75 ~ (::(, 
~:j\ (1 :t () (; 

1 (;5 .. (if.) 

180.00 
21 () II c)() 

27() .. ()() 

420.00 

600 .. 00 

7:::!) " (:() 

DEF'H! TO 1,!.j?'iTER 
(FEET) 

2.470 
1.680 
1.450 
1" 38(j 
1 . ~550 

1 u 31 c) 

1 .. 28(; 
1 h 27e) 

1.210 
1..190 
1..170 
1.170 
1.160. 
1.150 
1 .. 150 
1.150 
1 u l,:Sf) 

1..150 
1. 150 
1.140 
1 n 140 
1. 150 
:l" 140 
1 .. 130 
t .. 13~) 
:1.. l3(: 

HEAD 
(FEET) 

3. 37() 
1 ",55C} 

.76(: 
g 53() 

-. -{1-60 
.430 
.400 

.-, -;r F .. 
II .. :- f "' •• # 

.. 25C) 
• :25() 

• :23i) 
:; 23() 

"""')-:r .. -·_ · .. :...._,' .. ' 
.240 

,. :22() 
.. 23(i 
.220 
.21(: 
.210 
.. 2l.() 

ln~o 

********************~~*************************************** 

MET~OD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

1 .. 52E .. -06 FT/SEC 4.62E-·0::.; Cr1/SEC 

TRANSMISSIVITY - 1.S2E-05 FT**2/SEC 

• 
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ERe / EDGE 
Environmental 
and Enercr 
Services Co. 

JWU 1080 

H>z?8AUUC CONDUCnkllY CALCULA nONS 

TIME IN MINUTES 
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ERe / EDGE 
Environmental 
and EllereY 
Services Co. 

H;t?8AUUC CQNDUCnl1D' CALCULA nONS 

TIME IN MINUTES 

1080 



~Englneering, Design Be Geoscienc~s Group, Inc. 
125 PelUaslppl Parkway 
P.O. 80:1: 23010 Knorrille. Tn 3'1933-1010 

HE'LL NO. 

\of!:O 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAL LABORA TORY 

TYPE: 

OIL 

DATE: 
-10 Z. 

SAMPLE 
NUMBER 

RELINQUISHED B>1' 
(SIGNA TURE) 

DA TE: llME: / WITH: RECEIVED BY: 
(SIGNA TURE) 

DATE: TIME: HlTH: 

TYPE OF SAMPLE: ~PLlT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) o OTHER ____ _ 

ALL SAMPLES ARE IIJMEDIA TEl Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: . 
--------------~---------------------------------------------------------

~Englneering, Design Be Geoscienc~s Group, Inc. 
125 PelUaslppl Parkway 
P.O. 80:1: 23010 Knorrille. Tn 3'1933-1010 

HE'LL NO. 

\of!:O 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAL LABORA TORY 

TYPE: 

OIL 

DATE: 
-10 Z. 

SAMPLE 
NUMBER 

RELINQUISHED B>1' 
(SIGNA TURE) 

DA TE: llME: / WITH: RECEIVED BY: 
(SIGNA TURE) 

DATE: TIME: HlTH: 

TYPE OF SAMPLE: ~PLlT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) o OTHER ____ _ 

ALL SAMPLES ARE IIJMEDIA TEl Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: . 
--------------~---------------------------------------------------------
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~Englneerlng. Design 8< Geosolenc~. Group. Inc. 
725 PeW.slppl Parknl 

-P.O. Boz 23010 Kno:nUle. Tn 37933-1010 
• 

i 

RELINOUISHED BY: 
(SIGNA lZIRE) 

LOCATlON: 

SAMPLE INTERVAL: 
·4.9 

OA T£: I 77ME: I . WlTH.~ 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAL LABORATORY 

, I 

S.d 

RECEIVED BY: 
(SIGNA lZIRE) 

TYPE: 
~\L-

DATE: 
be:, - -z <--

DA TE: I. 77ME: 

0"'\ 

I11TH: 

TYPE OF SAMPLE: -r;-SPLIT SPOON CORES-SOIL 0 AUGER CUmNGS-SOIL 0 AUGER ClJmNGS-ROCK 

AIR ROTARY CUmNGS-ROCK 0 DRILL WA TER (NO AIR IN SAMPLE) D077-lER _____ _ 

ALL SAMPLES ARE IMMEDIA TEl Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 
REMARK~ _______________________________________________________________________ _ 

... 

I~ 

~Engineering. Desi. gn Be Geoscienc~s Group, Inc_ 
7215 Pelllilslppi Puna,. 

-P.O. Dol: 23010 Kno:nille. Tn 37833-1010 . 
• 

»ELL Na . i 

O'C:O 

RELINQUISHED BY: 
(SIGNA llJRE) 

lOCA-nON: 

DA TE: 7lME- ,WITH: 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA -nONAl LABORATORY 

I 

G.<3 

. RECEIVED BY: 
(SIGNA llJRE) 

s::;,\ L--
DATE: -nME' 

bf.:::. - '2 (.". - 8 

DA TE: . 7lME- H?TH: 

TYPE OF SAMPLE: SPLIT SPOON CORES-SOIL 0 AUGER ClJmNGS-SOll 0 AUGER ClJmNGS-ROCK 

AIR ROTARY CUmNGS-ROCK 0 DRILL WATER (NO AIR IN SAMPLE) o OTHER ____ _ 

ALL SAMPLES ARE IMMEDIA TEl Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED, 
REMARK~~ ____________________________________________________________________ _ 

-



~Engineering. Design &: Geosoienc~s Group. Inc. 
725 PelUasippl Park1ray 
P.O. Box 23010 Kno:nUle. Tn 37933-1010 

Itf'LL Na 

RELINQUISHED Br: 
(SIGNA TURE) 

LOCATION: 

DA TE: TIME: • U?TH: 

CHAIN OF CUSTODY RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAL LABORA TORY 

TYPE: 

DA TIME: 
6Cc. - 2..G::. -9 

SAMPLE 
NUMBER 

RECEIVED Br: 
(SIGNA TURE) 

DA T£: . TIM£: U?TH: 

TYPE OF SAMPL£: 0 SPUT SPOON CORES-SOIL ~UGER CUmNGS-SOIL 0 AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK D DRILL WATER (NO AIR IN SAMPLE) DOlHER ____ _ 

AU SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: ------------------------------------------------------------------------

~Engineering. Design &: Geosoienc~s Group. Inc. 
725 PelUasippl Park1ray 
P.O. Box 23010 Kno:nUle. Tn 37933-1010 

Itf'LL Na 

RELINQUISHED Br: 
(SIGNA TURE) 

LOCATION: 

DA TE: TIME: • U?TH: 

CHAIN OF CUSTODY RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAL LABORA TORY 

TYPE: 

DA TIME: 
6Cc. - 2..G::. -9 

SAMPLE 
NUMBER 

RECEIVED Br: 
(SIGNA TURE) 

DA T£: . TIM£: U?TH: 

TYPE OF SAMPL£: 0 SPUT SPOON CORES-SOIL ~UGER CUmNGS-SOIL 0 AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK D DRILL WATER (NO AIR IN SAMPLE) DOlHER ____ _ 

AU SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: ------------------------------------------------------------------------
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CHAIN OF CUSTOOY RECORO ~MPLE' 

..... ...' ' .. Engineering. DestlD Ie Geosclenc~s Group, In~. FOR 
NUMBER 

MARllN MARIETTA ENERGY SYSTEMS 
726P.~IP"'~ OAK RIDCE' NA 110NAL LABORATORY rCi:bv.q P.o. Box 10 IDo 'fD 8'7833-1010 . 

HELL NO. LOCA11ON: TYPE: 

\Oe:,O uJAG:::.-, uJATei2.. 
S1!!LER: ~{)(J ..t \ ~(' k\ 

SAMPLE INTERVAL: DATE: TIME: 
~N tA~ tfA- ti7-~7i3~ I>~ 

J 

RELINQUISHED BY: DATE: TIME: • WITH: RECEIVED BY:· DATE: . 11ME: WITH: 
(SIGNA TlIRE) (SIGNA TlIRE) 

• 

C¥ff~: 
: 

C-. CU ~ \-\ocllU.1r- br'3l-'9~1 
! 

~ '?31-{4J /1/3t> . 
'-.J 

U 
-

-
.. 

-
TYPE OF SAMPLE: o spur SPOON CORES-SOIL o AUGER CUTTINGS-SOIL o AUGER CUTTINGS-ROCK 

Q AIR ROTARY CUTTINGS-ROCK • DRILL WA TEN (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IAIMEDIA TEL Y PLACED IN I-CHEAl SPECIAl TY ClEANED CONTAINERS AND, SEAlED. 

REMARKS: 
.-

, . .. 
. 

I . 
-

,'" 
-tt;MPI, ~ .. 

CHAIN OF CUSTODY RECORD 

.... '.",' Engineering. Destgn Ie Geosclenc~s Group. In~. FOR 
NUMBER 

MARTIN MARIETTA ENERGY SYSTEMS 
726 P.~I PU'''::L. OAK RIOC£ NA 110NAL LABORATORY rC8:>~ • P.o. Box 10 IrDo 'I"A S7l3S-tOl0 

HE'LL Na LOCA110N: TYPE: 
. \O~o L,0AG::.-, ~ei2-

S1!:!{LER: ~ \ LJrt. SAMPLE INlE~t DATE: 11M£: 
~ 0\.(\(j I A~ 

t;7-.;(J-8C) I>~ 
j 

RELINQUISHED BY: DAlE: 11M£: I HfTH: RECDteJ BY:· DAlE: ,l1ME.· WITH: 
(SIGNA TURE) (SIGNA TURE) 

: 

~~: c,cu~yl j 1'r.J.r-' 6)-3l-B~1 
! 

F§:~ 7'3/~ /1/:3[) ---'-J U 
-

-
..-

TYPE OF SAMPLE.- D SPUT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUroNGS-ROCK 

Q AIR ROTARY ctJroNGS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN /-CH£M SPEQAL TY CLEANED CONTAINERS AND, SEALED. 

REMARKS: 
'. 

, 

I~ • .. 

I~ 
, . 

t 

-
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORING lEU PROGRAM 
HEll. DA rA NARRA me 

lIEU NA 1081 

Monitoring well number 1081 is located in WAG 7. 

It is located approximately 400' southeast of 
chemical waste pit *4 and approximately 400' 
southwest of chemical waste pit #5. The location 
is shown on ORNL drawing number C3E20004 A075. 
Survey coordinates for this well are N 16919.8128, 

E 26322.6693 (X-10 grid) or latitude 35° 54' 
27.90" and longitude 84° 19' 13.98". 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 1081 was drilled by Geotek Engineering 

Company. An Ingersol Rand T-4 rig was used to 
drill this boring for monitor well installation 

under operation of Larry Ledbetter with the 
assistance of Freddy Dixon. Drilling commenced on 

PAG£_l OF~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITDRINt: HEl.L PR(}(;RAM 
HElL DATA NARRA me 

HEZ.L No. 1081 

Monitoring well number 1081 is located in WAG 7. 

It is located approximately 400' southeast of 
chemical waste pit #4 and approximately 400' 
southwest of chemical waste pit #5. The location 
is shown on ORNL drawing number C3E20004 A075. 
Survey coordinates for this well are N 16919.8128, 

E 26322.6693 (X-10 grid) or latitude 35° 54' 
27.90" and longitude 84° 19' 13.98". 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 1081 was drilled by Geotek Engineering 

Company. An Ingersol Rand T-4 rig was used to 
drill this boring for monitor well installation 

under operation of Larry Ledbetter with the 
assistance of Freddy Dixon. Drilling commenced on 
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8/16/89 and was finished on 8/21/89. 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:* 

8/16/89: The auger rig, augers, pan and equipment 
were deconed and mobilized to the site. 
Plastic was placed over the work area 
and the auger rig was set up. A 22.0" 

boring was augered to 4.0' and a 15 1/4" 
diverter casing was installed and 
grouted. 

8/17/89: The T-4 and tools were deconed, 
mobilized to the site and set up. A 
14.0" boring was augered to 9.65' at 
which point refusal was met on 
limestone. Photovac readings are 25.15 
ppm around outside of borehole and 161 
ppm inside, possibly the high reading 
are due to the "heat" that the augers 

are generating while trying to cut thru 
the soil. The boring needs to extend 
into the bedrock, therefore the air 
rotary method was used to extend the 
borehole to 12.75 1 • A containment box 
and 14.0" tricone bit were used during 
drilling. A 10.0" surface casing was 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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8/16/89 and was finished on 8/21/89. 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:* 

8/16/89: The auger rig, augers, pan and equipment 
were deconed and mobilized to the site. 
Plastic was placed over the work area 

. and the auger rig was set up. A 22.0" 
boring was augered to 4.0' and a 15 1/4" 
diverter casing was installed and 
grouted. 

8/17/89: The T-4 and tools were deconed, 
mobilized to the site and set up. A 
14.0" boring was augered to 9.65' at 
which point refusal was met on 
limestone. Photovac readings are 25.15 
ppm around outside of borehole and 161 
ppm inside, possibly the high reading 

are due to the IIheat" that the augers 
are generating while trying to cut thru 

the soil. The boring needs to extend 
into the bedrock, therefore the air 
rotary method was used to extend the 
borehole to 12.75'. A containment box 
and 14.0" tricone bit were used during 
drilling. A 10.0" surface casing was 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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installed to a depth of 12.75' and a 
bentonite seal was installed to a depth 

of 10.95'. 
8/18/89: The surface casing was grouted with 5 

sacks of cement and 25 lbs. of 

bentonite. 

8/21/89: The surface casing was cut and then 
drilling proceeded using an 8.0" tricone 
bit to drill to a total depth of 73.5'. 
Water and air samples were taken at 

44.0'. The boring was allowed to 
recharge for 1 hour. During this time 

Doug Connery asked CAH to check the 

containment boxes (used in 1081) so they 
could be cleared. The photovac gave 
unusually high readings of 81.0 ppm. 

Possible sources suspected were the 

rubbers used for the diverter 
attachment. I refused to let them dump 
it and called J. Greene to see what the 

limitations were. She said she would 
get back with me. The water level was 

checked and found to be 39.0 from 
surface. The boring was cleaned and the 

rods were removed. A 15.0' stainless 

steel 4.0" screen and 60.0' of 4.0" 

casing was installed to a depth of 

72.20'. The sand was tremied in with 
water to a depth of 53.20'. The 
bentonite seal was brought to a level of 

51.50'. Five bags of sand and 1 bucket 
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installed to a depth of 12.75' and a 
bentonite seal was installed to a depth 

of 10.95'. 

8/18/89: The surface casing was grouted with 5 
sacks of cement and 25 lbs. of 

bentonite. 

8/21/89: The surface casing was cut and then 
drilling proceeded using an 8.0" tricone 
bit to drill to a total depth of 73.5'. 
water and air samples were taken at 

44.0'. The boring was allowed to 
recharge for 1 hour. During this time 

Doug Connery asked CAH to check the 

containment boxes (used in 1081) so they 
could be cleared. The photovac gave 
unusually high readings of 81.0 ppm. 
Possible sources suspected were the 

rubbers used Lor the diverter 
attachment. I refused to let them dump 
it and called J. Greene to see what the 

limitations were. She said she would 

get back with me. The water level was 

checked and found to be 39.0 from 
surface. The boring was cleaned and the 

rods were removed. A 15.0' stainless 

steel 4.0" screen and 60.0' of 4.0" 

casing was installed to a depth of 

72.20'. The sand was tremied in with 
water to a depth of 53.20 t • The 
bentonite seal was brought to a level of 

51.50'. Five bags of sand and 1 bucket 
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of bentonite were used. The air sample 
was checked under the ultraviolet light, 
and no hydrocarbons were detected. The 
annulus was then tremied grouted after a 
4 hour hydration time for the bentonite. 
Nine bags of cement and 45 lbs. of 
bentonite were used. The previously 

mentioned containment box was checked at 
the decon area at which time only .5 ppm 

were detected. Volatiles possibly 
volitized? I contacted J. Greene. She 
said not to dump the box until she found 
out what the limitations were. She also 
might have them sampled. 

* The boxes were not sampled. They 
were allowed to be dumped and cleaned so 

they could be used for next well site. 
8/30/89: The casing was filed with Geotek and CAR 

present. 
9/5/89: The well passed the uGo-NoGofl gauge 

test. R.C. williams, Doug connery and 
1 

CAH present. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologist C. 
Allison Hodges. All well construction materials 
and supplies were from Martin Mari~tta Energy 
systems approved batches. The batch origin of 
individual items is shown on the included 
Monitoring Well Materials Certification form. 
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of bentonite were used. The air sample 
was checked under the ultraviolet light, 

and no hydrocarbons were detected. The 
annulus was then tremied grouted after a 
4 hour hydration time for the bentonite. 
Nine bags of cement and 45 lbs. of 
bentonite were used. The previously 

mentioned containment box was checked at 
the decon area at which time only .5 ppm 

were detected. Volatiles possibly 
volitized? I contacted J. Greene. She 
said not to dump the box until she found 
out what the limitations were. She also 
might have them sampled. 

* The boxes were not sampled. They 
were allowed to be dumped and cleaned so 

they could be used for next well site. 
8/30/89: The casing was filed with Geotek and CAH 

present. 
9/5/89: The well passed the "Go-NoGo" gauge 

test. R.C. Williams, Doug Connery and 
CAH present. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologist C. 
Allison Hodges. All well construction materials 
and supplies were from Martin Mari~tta Energy 
systems approved batches. The batch origin of 
individual items is shown on the included 
Monitoring Well Materials Certification form. 
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The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directiohs for Regulatory 
Compliance Monitoring Wells Phase 1, Oak Ridge 
National Laboratory, Oak Ridge, W.O., K-4l47, 
April 1987, pgs, 2-4). A checklist of the cleaned 
materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East . 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56 0 

northeast and dips of about 30 0 to the southeast. 
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The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directiohs 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 7 is located in Melton valley, which is in the 
Valley and Ridge Physiographic Province of East . 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56° 
northeast and dips of about 30° to the southeast. 

PAGE _5 OF.1..Q... 



.~ 

.. ' 
ERe / EDGE 
Environmental 
and Energy 
Services Co. 

2.3 Sample Collection 

MONITOR/Nt: ItEl.L PR()(;RAM 
HEl.L OA TA NAHNA 11VE' 

ItEl.L No. 1081 

One 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. 
This drill water sample, 1081WOl, was collected 
from the water pump on the drill rig on 8/21/89. 
Analytical results for the drill water 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 twenty two-inch 
diameter boring was augered from ground surface to 
4.0 feet. A fifteen-inch diverter casing was 
installed from surface to 4.0 feet below ground 
surface and grouted in place. A fourteen-inch 
diameter boring was augered from 4.0 feet to 9.65 
feet (auger refusal)~ The boring was then 
extended past the refusal depth with an eight­
inch air rotary tricone roller bit from 9.65 feet 
to 12.75 feet. A ten-inch diameter string of 
decontaminated steel surface casing was installed 
from 0.0 feet to 12.75 feet, sealed with a 1.8-
foot bentonite pellet layer from 10.95 feet to 
12.75 feet, and tremie grouted in place. The 
surface casing minimizes potential cross 
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One 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. 
This drill water sample, 1081W01, was collected 
from the water pump on the drill rig on 8/21/89. 
Analytical results for the drill water 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 twenty two-inch 
diameter boring was augered from ground surface to 
4.0 feet. A fifteen-inch diverter casing was 
installed from surface to 4.0 feet below ground 
surface and grouted in place. A fourteen-inch 
diameter boring was augered from 4.0 feet to 9.65 
feet (auger refusal)~ The boring was then 
extended past the refusal depth with an eight­
inch air rotary tricone roller bit from 9.65 feet 
to 12.75 feet. A ten-inch diameter string of 
decontaminated steel surface casing was installed 
from 0.0 feet to 12.75 feet, sealed with a 1.8-
foot bentonite pellet layer from 10.95 feet to 
12.75 feet, and tremie grouted in place. The 
surface casing minimizes potential cross 
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contamination between the regolith and bedrock 
water bearing zones. After the surface casing was 
installed, the air rotary method was used to drill 
an eight-inch diameter boring to a total depth of 
73.50 feet. A four-inch diameter stainless steel 
screen with welded bottom cap was installed from 
58.20 feet to 73.20 feet. A four-inch diameter 
stainless steel casing was installed from the top 
of the screen at 58.20 feet and extended 1.61 feet 
above ground surface. A sandpack was tremied into 
the annular space from 53.20 to 73.20 feet, with a 
1.70 foot bentonite pellet seal poured into the 
annular space above the sandpack from 53.20 to 
73.20 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 1081 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 223 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
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contamination between the regolith and bedrock 
water bearing zones. After the surface casing was 
installed, the air rotary method was used to drill 
an eight-inch diameter boring to a total depth of 
73.50 feet. A four-inch diameter stainless steel 
screen with welded bottom cap was installed from 
58.20 feet to 73.20 feet. A four-inch diameter 
stainless steel casing was installed from the top 
of the screen at 58.20 feet and extended 1.61 feet 
above ground surface. A sandpack was tremied into 
the annular space from 53.20 to 73.20 feet, with a 
1.70 foot bentonite pellet seal poured into the 
annular space above the sandpack from 53.20 to 
73.20 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 1081 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 223 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
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final turbidity value measured by completions 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 w&ll pump was installed 
on 2/2/90 at a depth of 71.2 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 1081 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 7.96 x 10-6 cm/second (shown 
as permeability on the hydraulic conductivity 
calculations) 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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final turbidity value measured by completions 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 w&ll pump was installed 
on 2/2/90 at a depth of 71.2 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 1081 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 7.96 x 10-6 cm/second (shown 
as permeability on the hydraulic conductivity 
calculations) 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 UELLS 

WELL No._1081_ 

COMPLIANCE 
PRE -DRILLING TASKS DATF INITlAl.,S 

1. £XCA VA TlON PERAIIT OBTAIN£D. 8-16-89 C-~l+ 

2. ALL £Q{lIPAI£NT HAS B£EN CLEAN£D BEFOR£ ORIWNG. 8-16-89 LfAlk 

.](1. SCR££N AND CASINGS HA liE' B££N WASH£D, STEAAI£D, N/A 
RINSED ,.,TH O£ -IONIZED OR OISTlLL£l) WA TEl?, RINSED 
WITH ISOPROPYL ALCOHOL. #tRAPPED WTH PROTECTlliE' 
COl£!?ING ANO STORED OFF TH£ GROl/ND. 

3b. PR£-PACKAGED SCREENS, CASINGS ANO C£NT'RAUZERS 8-21-89 UAU 
WERE USE~. 

if.. WORK AREA FOR SAAIPLE £XAAlINA TlON COl£!?EO WTH 8-16-89 rAi:t 
CLEAN POl. 't£THYLEN£. 

5- CLEAN KNIliE'S,. GLOt.£s, SAAIPLE .lARS ANO LABELS 8-17-89 L-A~ 
ON-HANO. 

6. POL't£TH'YlEN£ COl£!? IN PLACE Ot.£R HOLE. 8-21 .. 89 t~AI+ 

AOOI77ONAL NOTES/OBS£RVATlONS: ____________________ _ 

OBSO/IBI STCNATURE/IJAL. C)~ ~ 8-21-89 
C. Allison Hodges 
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PRE -DRILLING CHECKLIST FOR 
MONITORING HELLS 

WELL No._1081_ 

COMPLIANCE 
PRE -DRILLING TASKS DATE INI77AI..S 

1. EXCA VA "ON PERMIT OBTAINED. 8-16-89 CJ1.·H .. 
2. ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 8-16-89 c....1A:1k 

.](1. SCREEN ANO CASINCS HA 1£ BEEN WASHED, STEAMED, N/A 
RINSED WITH OE-IONIZED OR [)fS"l1.£!) WATER, RINSED 
WITH ISOPROPrt.. ALCOHOL, WRAPP£l) KIITH PROTECTlI£ 
COI£RINC ANO STOREO OFF THE GROUND. 

3b. PRE-PACKAC£'O SCREENS, CASlN(;s AND CENTRALIZERS 8-21-89 C-fAH-
WE'RE USEO. 

-#-. WORK AREA FOR SAMPLE' EXAMINA"ON COI£REO ,.,TH 8-16-89 CA~ 
CLEAN POl'tCTHrt..£NE'. 

5- CLEAN KNII£S,. G'LOI£S, SAMPLE' JARS ANO LABELS 8-17-89 t-{L\jL 
ON-HAND. 

6. POL'tCTHrt..ENE COVER IN PLACE' OIEl? HOlE. 8-21-89 !~AI+ 

AD[)fTlONALNOTES/ce~~TlON~ ______________________________________ ____ 

OBS£I?IO SIGNA TlJRE/DA TEC-. 0 ill~ k&~ 8-21-89 
C. Allison Hodges 
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DECONTAMINA 170N CHECKLIST 
DRILLING EQUIPMENT 

I 

ISOPROPYL DOON/ZED 

EQUIPMENT SCRAPE STE"AAI STE"AAI ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG 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 
t 

PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

I 
OBSERVER SIGNATlIRE/OATE'L ~ ~~ tAc:.-rt,~8-17-89 

C. Allison Hodges 
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DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

I 

ISOPROPYL DEIONIZED 

EQUIPMENT SCRAPE STEAM STE'AAI ALCOHOL WAT£!? 
CLEAN RINSE RINSE RINSE 

RIG 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 

SAMPLERS X X X X X 

PIPES X X X X X 

WORK TlJOLS X X X X X 

AUGER PINS X X X X X 

OBSERVER SIGNATURE/DAT£l ... ~~~ ~A~8-17-89 
C. Allison Hodges 
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ORNL MONITORING WELL LOG PAGE -1. OF.._1_ 

LOCAllON: WAG 7 DAT£': STARr: 8-16-89 

Larr.l:: Ledbetter fiNISH: 8-21-89 
DRILLER: 

Freddy Dixon LOGGED BY: C. Allison Hodges 
HELPER: 

Ingersol Rand T-4 
HEALTH PHYSlGsr: W. H. Shin2au9h 

DRILL: 

TYPE DRIWNG: Auger and Air Rotar~ LUBRICANT TYPE: Green Stuff 

No. SAMPLES TAKEN: N/A TYPE: N/A 

CONTAINMENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (R£F7.ISAL DEPTH): 9.50 DRIWNG FLUID SAMPLES: 

DEPTH DRILL£[) IN ROCK: 63.70 TYPE: Water DAT£': 8-21-89 

TOTAL DEPTH OF 1tCLL: 73.20 

DEPTH SAMPLE PERCENT 
(FEET) (NUllBERJ I~ RECOVE'/lY 'i) SOIL/tIEDROCK DESCRIPllON 

FRail TO INTERVAL 'SPI.fT SPOONS 

• 0.0 2.0 Gravel. (fill material) 
I 2.0 5.0 Topsoil, clay and roots. 

5.0 9.50 Clay, medium brown, with shale. 
,., .. 

Limestone, light gray, fine to medium grained, 9.50 9.65 
with shale, laminated, hard. 

9.65 *Auger refusal. 

9.65 15.0 Hard, uneven drilling (limestone). 

15.0 19.0 Hard, regular drilling, fast. 

19.0 21.5 Smooth, easy drilling, very fast. 

21.5 25.5 Rough,irregular drilling. 

25.5 31. 0 Smooth, even drilling. Slow. Bit locked up at 
30.5 1

• 

31. 0 36.5 Hard irregular drilling. Bit locked up at 36.0 1
• 

36.5 73.5 Very hard, rough, irregular drilling, slow. Bit 

locked up at 44.0. 
i 

73.5 Total Depth 

I' 
I *Lithologic description of rock drilled from 

9.65 1 to 73.5' not available due to the use of . 

a containment box. 
. 
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LOCA1l0N: WAG 7 DATE': START: 8-16-89 

Larr,l Ledbetter fiNISH: 8-21-89 
DRILLER: 

Freddy Dixon LOGGED BY: C. Allison Hodges 
HELPER: 

HEAL TH PH'YSIQST: W. H. Shin~augh 
DRILL: Ingersol Rand T-4 

TYPE' DRILLING: Auger and Air Rotar~ LUBRICANT TYPE': Green Stuff 

No. SAMPLES TAKEN: N/A TYPE: N/A 

CONTAINUENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (REFlISAL [)£'PTH): 9.50 ORILLING FLUID SAUPLES: 

DEPTH DRILLEO IN ROCK: 63.70 TYPE: Water DA 1E': 8-21-89 

TOTAL DEPTH OF WELL: 73.20 

~~ SAUPI.E PERCENT 

('!:=~ (s:tfO~Y •• SOIL/IJEDROCK DESCRIP1lON 
I FROM TO .;;p00tv~7 

0.0 2.0 Gravel. (fill material) 
2.0 5.0 Topsoil, clay and roots. 

5.0 9.50 Clay, medium brown, with shale. 
,',t, 

Limestone, light gray, fine to medium grained, 9.50 9.65 
with shale, laminated, hard. 

9.65 *Auger refusal. 

9.65 15.0 Hard, uneven drilling (limestone). 

15~0 19.0 Hard, regular drilling, fast. 

19.0 21. 5 Smooth, easy drilling, very fast. 

21. 5 25.5 Rough,irregular drilling. 

25.5 31. 0 Smooth, even drilling. Slow. Bit locked up at 

30.5 1 
• 

31. 0 36.5 Hard irregular drilling. Bit locked up at 36.0 1
• 

36.5 73.5 Very hard, rough, irregular drilling, slow. Bit 
-locked up at 44.0. 

73.5 Total Depth 

*lithologic description of rock drilled from 

9.65 1 to 73.5 1 not available due to the use of 

a containment box. 

PAGE lL OF~. 



~ ~ 
ERe I EDGE 
Environmental 
and Enerl1 
Services Co. 

ItE'LL No. 1081 

WELL INSTALLA TlON/COMPLETlON FORM 
o.R.N.L. MONITORING WE'LL PROGRAM 

LOGGED PROOFED 
8Y: C. Allison Hodges 8Y: r'1ichael L. Ebers 

DRlWNG COMPANY: Ge..otek 
~----------------------------

DRlI.I..£R: Larry Ledbetter HElPER: Freddy Di xon 

OR/WNG M£7H{X): all 22 . 0 INCH AUGER 4. 0 LF. 
m 14.0 INCH AUGER 5 65 LF. 
ll!I 8. 0 INCH R07AR~ 63: 55 LF. 
C INCH R07ARY LF. 

MA TERlALS USED 
EST. lISE/) 

IIa. l!L F'CI.INDS OF BENTCJNfIE PElJ.ETS (SURFACC ~ SEAl.) 

12 . 75 n: OF ...l.Q..J,H SlJIIIFACC CA.S1¥G 

3 . 3 5. 0 S4QG' OF CCJIENT ~ACC CASiNfi) 
POWDERED 

25 • 0 POUNDS OF ~ S£NTrJM1C (5/IIIIFACC ~) 

~ CALLONS OF WATER (SIIIIFACC CA!iINC) 

60 ,On: OF ...!Jlw. ""'" STAIIUSS S7EEl. CASMi' 

li....Q n: OF ~ ""'" STAINLESS $7EEl. SC1I£EN 

...2...:..Q 5. 0 S4QG' OF S4ND 

35...JL!iO......Q POUNDS OF BEN7r:1NI1C PElJ.ETS 

.L.l...9....Q S4QG' OF ~'Ef<frt CA.S1¥G) 

4i...Q POUNDS OF PfHIE1IIEB 1I£N1r)ft#1C (It/ElJ. ~) 

~ CALLONS OF IrA TER (It/ElJ. CASIftIC) 

3 • 2 FT. OF ~ S7EEl. Plft)TE'Cm£ CA.SI¥G 

R£A!JIJN n:JR lJIFF'EIfI/!NCE II£1JIIEEN £S1M41ED M:r.lAIIIE'S 
AlII:} U$iEI) M:r.tAIIE3' 
Irregylar Auger Borjng and Spillage 

SlJlllFACC CA!iINC 1REJIIE GIfOII1ED )f:5' C ND m 
STAINlLSS $7EEl. CA!iINC 
1If£JIIE tillKllJ1ED )f:5'Q1 NDC 

lEU CDWR IJ5ED C LDCI(JN(; S1!l1. CD'4JIf 
iii IZIJSH 1tIfJUt1ED lEU CDIifJI' 
C07HER 

.sIl T TRAP U$iEI) )f:5' C NO JO 
MONITrNWN(J lIEU. PUMP BASE SET A 7 71 . 2 FEET. 

CENTRAUZERS A 7 30. 0 FEET. 
50,0 FEET. 

70.0 FEET. 

NOT£,' 
AU.. fJ£FITHS ARE MEASlJR£D 
FROM GROUND SURFACE' 
UNlESS 01H£RJIISC NOTED: 

LOCI(IN(; CAP 

. .J..Q.....D,.: aA. SURFACC/ 
L.. PROTE'Cm£ CASfN(; ~ 

A80~ (i,'/{(J(/Nf) SlIRF'ACE ro 
-~1~ BD..OW G1tOt/ND 

SURFACC 

~. tia..Y...tA£ aA. BORE HOLE 
m12.75FEET 

.f'~ l~ ~ -.!hQ. ro 
~ SrAINI.£SS $7EEl. 

J:ifll.;::;tt;.;:;p7'41----:....L..8.m"T .§Oliff ~G1tOt/ND 
SURFACE nXUi....L!} FEET 
GROUND SURFACC 

Bentonite 5l'AL 10.95ro 
- 12.7SFEET --
~ IIEDIfOCK LEl6. 9. 65 

t.l • JLJl...ut aA. BORE HOLE 

~ro 

fl • CEN11lALIZER 

rom~ 
~ PAQt'53. 20 ro .. l.J.....2.O FEET--

....4......Q... aA. STAINLESS S1EEl. 
'-i .... ~---ff.77frj /::fEN5Ji..2f) ro ' 

TYPE B WELL 

HOLE a..EANI!D ()IJT 
rou....ztm-r 
~ JJ!...!l..JN. aA. STAINI.£S$ 

. .silT TRAP~~ ro SOrtr1ltl OF' BORE 
HCU73.5 JU.8.. FEET 

PAGE' .J1.. OF 2.Q.. 

ERe / EDGE 
Environmental 
and EnerQ 
Services Co. 

WELL No. 1081 

WELL INSTALLA TlON/COMPLETION FORM 
o.R.N.L MONITORING M:LL PROGRAM 

L~fIIlAlt.....!~~ __ 

ORNL .0 COOROINA 7E'S 
N 16,919.8128 
£. 26,322.6693 

LOGGED PROOFED 
BY: C. Allison Hodges BY: 1'1ichael L. Ebers 

~NCCQWPANy:~,_=G~~o~t~e~k ____________________ __ 

EI.EV. GROUND. 758. 33 
EI.EV. TrP STAINLESS 
S1EEI. CASING. 759. 94 
DRILLING OA TES: 

ORIL/.£R,' Larry Ledbetter HaP£R: Freddy Dixon STARTED::. 8-16- 81 
FIN/sHEik 8-21-81 

ORIL1JNC M£7H(X): 0lI 22 . 0 /NQ-I AUGER 4. 0 LF. 
tl!I 148: 0 JNQ-I AUGER 5: 65 LF. 
tl!I __ Q /NQ-I ROTARY- 63 55 LF. 
[] JNQi ROTARY LF. 

MA 1EHIALS USED 
EST. IJSE1) 

Kl.. ~ POUNDS OF 1IDi'1fJlill7'E I'El.J.E7S (SlJRFACE Q4..SM; SEAl.) 

12. 75 n: OF ~ SlJRFACE CASNG 

3 . 3 5. 0 .s4ar.5' OF CEII£NT ~AtE CASifNfJ.) 
- - POWDERED v 

2 5 • 0 POUNDS OF I'¥IfIIDfI!I) IIDI1rJII1E' (SIJItFAtE CA.SfIIG) 

.!!L tw.J..ONS OF .. 'Tl1t (StJRFAtE CASIJN(;) 

60. 0 n: OF .-!..JJw. 1.¥4. STAINl.£SS STm. CASNG 

li...Jl n: OF ...!....1lrt a.c. STNNl.ESS STm. SCREEN 

M 5. 0 .s4ar.5' OF SAND 

35...JL.!iQ....Q POUNDS OF IlDiTrN1E I'El.J.E7S 

.L1...i....Q .s4ar.5' OF ~t~ CASNG) 

4..5..a..Q. POUNDS OF fiI9IIIE1I!B} 1lDi7DNf1E (WJ.J. Q4..SM;) 

~ tw.J..ONS OF "14 'Tl1t (WJ.J. CASIJN(;) 

3. 2 n: OF ~ S1ED.. JIIfI01FCm£ CA.SfIIG 

II£ASDN FOR IJIFFE1IIENCES I1IE1WEN ES7IIA TED IG.IAIIES 
AND IJSE1) HXIAIIES 
Irregular Auger Boring and Spillage 

SUlFAtE CA..S:N: 1RDI1E Qlt(JlJTED )f3' [] NO lID 

lIEU COVER USED [] LOOtJN(; S1ED.. COVER 
121 I'UJ!.IH MtIIIITED lIEU CO_ 
[]07HER 

.5Il T TRAP IJSE1) )£5' [] NO il 
MONITrKtlNf1 IfEl.L PUMP BASE SET AT 71 , 2 FEET. 

CENTHALIZERS AT __ 3:::,.:0::..: • ..:::0_ FEET. 
__ :::,.:50::..:.~0_ FEET. 

70.0 ~ ____ r~/. 

NOTE: 
AU.. DEPTHS ARE MCASlJIl£D 
FROM CROUNO SURFACE 
UNlESS 01H£RJltSE NOTED: 

B 

Lt:JCK1NG CAP 

...l.O.......D1 /)fA. StJRFAtE/ 
'----PR07FC11'IE CASlNC ~ 

ABt)'IE G'ROtJNI) Sl.JfiFACC TO 

......... ~~_12..:L5..J:EEr EOW 6ROtJNO 
SIIIlFACE 

/t-------.l!t...JJ....IN. /)fA. BORC Ha.£ 
1012.75FEET 

~ -1''AY------+I'i''Cjl:;' SFAL .JL..Q ro 
FEET 

~ STAINl.£SS STm. 
~A-----~~~~G'ROtJNI) 

SlJRFACC ~ FEET 
QII()(INf) SlJRFAtE 

L-__ ~B~en]jtt:01ntit~ei7 SFAL 10. 95,v ~ 12. 75FEET --
&limit_ II£DII!OQ( /.£lIE 9, 65 

r ... ----~ /)fA. BORC Ha.£ 

TOm~ 
~PAQf53,20 TO 

--------l..l.:.2..OFEET--

..!.JLrt DfA. STNNl.ESS STm. 
:..I------ff.TIffJ:5B...2.JJ TO . 

..Ji!..!l.N. a.c. STA/Nl.£SS 
't±;~----.5Il T TRAP,It:4P 1:U.8... TO 

Ji&FEET 

PACE K OF ..1..Q... 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

HE'LL No._ 1081 

DArE: 8-17-89 

MONITORING HeLL AlA TERIALS 
C£R77RCA 770N 

ITEAI/MA TERIAL DA TF USED 8A TCH NUMBEB 

SAND 
8-21-89 1 --

8£NTONITE' 
8-17-89 1 

8-21-89 1 

STAINLESS STEEl. SCREEN (PREPACKAGED IXI )6) o NO 8-21-89 1 
STAINLESS STEEl. CASING (PREPACKAGED ~ ~) 8-21-89 1 

STAINLESS STE'EL CENTRAI.lZERS (PREPACKAGED ~ ~) 8-21-89 1 

STAINLESS STEEl. CAPS (PREPACKAGED 1m )6) 
OND 8-21-89 1 

MONITORING I!fEl.l. PUMP (PREPACKAGED .~ "'5) 
OND 2-02-90 4 

8-17-89 1 
GROUT 

8-21-89 1 

I!fEl.l. COVERS 8-21-89 1 

SURFACE CASING 8-17-89 1 

COAlAlEN TS: , 

OBSERVER SlGNATlJR£,/bATE'L. ~ krl~ 8-21-89 
C. Allison Hodges 

PA·G£ 13 20 _OF_. 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

Hf:LL No._1081 

DATE: 8-17-89 

MONITORING HeLL AlA TERIALS 
C£R77F1CA 770N 

lTEM/MA 'fERIAL DA TE USED BA TCH NUMBFH 

SAND 
8-21-89 1 --

BENTONITE 
8-17-89 1 

8-21-89 1 

STAINLESS STEIL SCREEN (PREPACKAG£D I2J )£5') 
ONO 8-21-89 1 

STAINLESS STEIL CASING (PREPACKAG£D ~ ;,s) 8-21-89 1 

STAINLESS STEEL C£'N'lRAUZERS (PREPACKAG£D ~ ~) 8-21-89 1 

STAINLESS STEIL CAPS (PREPACKAG£D II )£5') 
ONa 8-21-89 1 

MONITORING WELL PUMP ( PREPACKAG£D ~ TtS) 
ONO 2-02-90 4 

8-17-89 1 
GROlIT 

. 8-21-89 1 

WEU COIlERS 8-21-89 1 

SURFACE CASING 8-17-89 1 

COMMENTS: 

08SERIIER SlfJNAntHE,/tJATEC. ~ kA~ 8-21-89 
C. Allison Hodges 



~ ... 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-WELL COMPLETION 
CHECKLIST 

WELL No. 1081 

COMPLIANCE 
DA!E INITlALS 

POST-WELL COMPL£nON TASKS 

1. 

2. 

3. 

./.. 

MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 
OTHER EQUIPMENT. 

ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
wroNGS DISPOSED OF IN ACCORDANCE HlTH THE 
SPEc/FlCA nON- PROVIDED. 

HEZ.L D£V£l.OPED IN ACCORDANCE HlTH THE SPEClFlCA 71ON­
PROVIDED AND DETAILS OF THE DEIlELOPUENT AC71V1TY 
RECORDOJ. 

DRIWNG SITE PROPERl Y CLEANED UP AFTER 
COIIPLE71ON OF fIEl.l INSTAilA 71ON. 

8-21-89 

8-21-89 

2-02-90 

8-21-89 

CJU-\. 

c4{\ 

h<:...L.. 

CJ2lJk 

- R£L£ASE SPECIRC TECHNICAL OIREcnONS FOR REGULA TORY COMPUANCE MONITORING HEZ.LS 
PHASE I, OAK RIDGE NA710NAl LABORATORY, OAK RlDG£. w.a K-4147, APRIL 1987. 

OBS£R~ SIGNA TlIR£/tJAT£ C .~W~ 8-21-89 
C. Allison Hodges 

",~t~,.....,,,,,,~.r~1,l 2-02-90 
D. Charl es e 

PAGE~ OF~. 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-HELL COMPLETION 
CHECKLIST 

WELL No. 1081 

COMPLIANCE 

POST- weLL COMPLEllON TASKS 

1. MlID SCRAPED FROM AlIGERS. SAMPLERS. AND AU 
OTHeR EQlJIPM£NT. 

2. All. MlID FROM RIG AND E()I.JIPM£NT SCRAPINGS AND 
ClImNGS DISPOSED OF IN ACCORDANCE t+fTH THE 
SPECIRCA 77ON- PROVlD£l). 

.J. HEZ.L D£lIEZ.OPED IN ACCORDANCE ttfTH THE SPECIRCA 77ON" 
PROVIOED AND DETAILS OF THE DE'IEl.OPAI£NT AC77V1TY 
RECORO£O. 

4. DRIWNG SITE PRCJP£RL Y CJ£AN£l) liP AFTER 
COMPLE77ON OF 1fCLl. INSTAllA 77ON. 

DA!E INITlALS 

8-21-89 c.A.t\ 
8-21-89 cl4~ 

2-02-90 be....\-

8-21-89 

- RElEASE SPECIRC TECHNICAL DIRE'C77ONS FOR REGlJLA TORY COMPliANCE MONITORING HEZ.LS 
PHASE I, OAK RIDGE' NA770NAL LABORATORY, OAK RIDGE; w.a K-4147, APRIL 1987. 

OBSERVER SlGNATURE/lJATE C .~W~ 8-21-89 
C. Allison Hodges 

2-02-90 

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

J+E'Ll No. 1081 

LOCAl70N: WAG 7 

MONITORING WELl 
DEVELOPJlENT FORA! 

DEVELOPMENT DETAILS 

M~QO ~ Surging and Pumping On£LOPMENT: 

OElIELOPMENT 2-01-90 TlME': _________ _ BEGAN 0..1 It-

OElIELOPMENT 90 
ENO/Nt; OAlt- 2-02-

OElELOPMENT 
OSSERftED BY: D. Char' es Lyt' e 

ONE' lIEU ~UM£: 61.3 GAl.i.ONS 

roTAl GAJ.J.ONS PUMPED: 22 • 3 roTM. tIElL 1.a.UMa' PUMPED:---1:..2. 

INITIAL pH: 7 • 4 FINAl pH:--Z..:1 

INlTIAJ. CONDUCTIVITY (uS): 641 FINAl. CONOIICTlVlrY (u$)..~ 
O£'SCRIPTltlY ~ INITIAl 7lJRBIOIrY: __ C_r..:::,.y_s_ta_'_C_' e_a_r _________ _ 

O£'SCRIPTltlY~nNAL ~7Y.. ___ ~C~r~y~st~a~'~C~le~a~r _____________ __ 

~Al ~R.EV ~rY: ___ 2~._0 _______________ ____ 

MIEU. ARI'ROIe1 BY: R. C. Wi 11 i ams MMES 

otJOIft 
CF'WATER: 
WATER 
O/SQfARGED 
ro: 

None 
IX! GROtJN() SlJRFACE 
C STall/ S£'WERS 
C /JIICJMS 

INITIAl PRE-O£lIE1.OPII£NT 

C TANK TRUCK 
C STORAGE TANKS 
C OTHER 

WATER DCPTH: .1 feet from ground surface. 

DEVELOPMENT OBSERVA l70NS 

OSSERIER SlGNA7lIR£/TJA1E 'b c'bg.<'»s'" ~'-~k- 2-02-90 
D. Charles Lyt e 

~ 

PAGE 2 OF .f.Q..... 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING WELL 
DEVELOPMENT FORM 

DE'II£LOPAIENT DETAILS 

ME:7HOD OF 
On£l.OPMENTj Surging and Pumping 

D£lIE1.OPMENT 
2-01-90 fl£€AN I!~~' TIM£: 

D£lIE1.OPMENT 
2-02-90 ENDING OA 7E: 

OE1£LOPMENT D. Charles Lytle 08S£R~ B~ 

ON£' lIEU ~UME: 61.3 GAJ.J.ONS 

TOTA/. GALLONS PtJIIP£D: 22.3 7r)TM. IIEl.J. j,Q,lIM£.S" PUMPED: 3.6 

INITIAL pH: 7 • 4 f7NAL pH: 7 • 3 

INITIAL CONOUCTlIATY (uS): 641 f7NAI. CONOUCl1lATY (uS): 532 

HE"LL No. 1081 

LOCAllON: WAG 7 

DESCRIPTlCW OF INll1AL TURBlDlm __ C_r..:::.,.y_s t_a_l_C_l_e_a_r _________ _ 

DESCRIPTTCW OF FlNA/. 7URBIDIm_--::;C.:..rYL:;s:...,::t:.;:"a l.:.......::C;..:.l~ea::.:.r _________ _ 

f7NAL~~ ~m ___ 2_.0 _______________ _ 

lIEU. M¥'RO~ BY: R. C. Wi 11; ams MMES 

WATER 
OISCHA/IG£D 
TO: 

None 
IXl GROtJND Sl.JRF'ACE 
[J STORII S£lI£RS 
[J DRUMS 

INiTTA/.. PRE -D£l£LOPItENT 

[J TANK TRfJCK 
[J S1'r.WAGE TANKS 
[J 07H£R 

WATER D£'PTH: .1 feet from ground surface. 

DEVELOPMENT OBSERVA llONS 

OBS£RI£R SKJNA ~ 7E 'b C "egos, s ("\ ~~ll.. 
D. Charles Lyt e 

2-02-90 



ERe/ EDGE WE'll. NO • 10Sl ... Environmental LOCATION: WAG 7 
and EnerlY 

D4TE': 2-01-90 t ~ Services Co. 

NONITORING WELL IJEVELOPNENT PROGRESS 

ONE WEll. VOLUME'- 61.3 GAJ..l.ONS 

GAUONS IJ£'SCfI(fPTION MEAStIfI£D 
pH 

CONDtIC- TOTAL lIEU 
DATE' TlAl£ OF' 1UfI&lITY 1I1tTY GALLONS HXUIiIE> COMMENTS PVIH'£1) 7URIIIJITY f'i/1V"S) (uS) PUiIP£1) PUIIP£D 

2- 01- 90 1530 86 Crystal 
Clear 2.0 7.4 641 86 1.4 

2-02-90 1405 87 Crystal 3.0 7.2 549 173 2.S Clear 
2-02-90 1530 50 Crystal 

Clear 2.0 7.3 532 223 3.6 

-t 

RESULTS AT END crystal 2.0 7.3 532 223 3.6 
OF DEVELOPIIENT Clear 

COIrIM£N7S Water remained crystal clear even after surging and pumping with work 
over rig pumped a couple of days to get 3 well volumes and passed. 

) 

"' , 

OBS£RYER SlGNATTJII1I:"//lA7E' b .Q-.n·"".'XI'D ~~~, 
U L,narlet.; VT /!l ?_n?_q(] 

OM"I:" 16 "'I:" 2 0 

ERe/ EDGE WELL HO • 1081 ., Environmental LOCATION: WAG 7 
and Energy 

2-01-90 
~ Services CO. D4TE:: 

MONITORING WELl DEVELOPMENT PROGRESS 

ONE WE1..L VOLUME- 61.3 GAJ.LONS 

GALLONS D£SCRfFITION ItIEASlIR£l) 
pH 

CONDtIC- ~n'.~ IIIEI.J. 
DATE 77A1£ OF 7UIlBIlIfT'l 1fWTY HXtAIIE3' COAlM£NTS PUIIP£l) 7lIIfIIDTY (N1VS) PUItIF£D PUIIP£l) 

2- 01- 90 1530 86 ~l e~;al 7.4 641 86 1.4 

2-02-90 1405 87 ~~~!;al 173 2.8 

2-02-90 1530 50 ~rystal 
Clear 2 0 223 3.6 

RESULTS AT £NO g,ystal 2.0 7.3 532 223 3.6 
OF 0£l.£l0Pl/£NT ear 

COMMENTS Water remained crystal clear e~n after surqinq and pumping with work 
over rig pumped a couple of days to get 3 well volumes an-d passed. 

) 

"-.. 

0IIS£I!n£R -~ 71J111:' /lJATE b _~""'\ \[lD .,3~~ t 
U l.narle<:; VT /!l ?_n? ,qn 



ERe lEDGE 
., Environmental 

and Energy 
~ Services Co. 

WELL No_ 1081 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM 8LU8T~ VERsrON 4.1, NOV. 1986 

THIS PROGRAI""I CALCULATES rl/EAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

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

<2> METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. lZ~, NO .. 3 OF WRR ENTITLED 
';~1 SLUG -fEST FOR DETERI'·lINING HYDRAULIC CONDUCT!'y'rfY 
OFUNCONFINEn AOUIFERS wITH COMPLETELY aR PARTIALLY 
PE::NETR':-rT!N8 WELLS" > 

WELL NO.: 1<181 DATE OF TEST: 3/14/90 

PROJECT NO .. : E:.221-002 CL lENT: r"lMES 

e 
SITE LOCATION: WAG 7 

EDGE., INC. FIELD INVESTlSATQR: £-{RUCE MCIYlASTER 

• 

INPUT DATA ARE: 

INNER CASINS DIArt1ETER == 4. ex. INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.<)<) INCHES 

.. . ...... -" . 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN or~ INTAI<E PORTION = is. <)0 FEET 
DEPTH FRDr4 STAT IC LEVEL TO E)OTTGr'i OF SCREEN = 69.20 FEET 
THICKNESS OF SATURATED AOUIFER ZONE = 1S. <10 FEET 
DEPTH TO STATiC WATER LEVEL BELOW REF. POINT = .92 FEET 
ESTIMATED PORosrrv OF GRAVEL PACK = .2<1 
FALLING-HEAD INDEX.= 1 <"1" 1F FALLING, "0" 1F RISING} 
NUMBER OF DEP-rH·-TIME DA-rA POINTS = 30 

HO WAS COMPUTED FROl"i INTERCEPT OF PLOT OF LOG (H) VB. TH"IE 

SUCCESS I VE CO!'t-1PUTED 
VALUES FOR HO 

<FEET) 

4.f.:597 
4.2528 

, 

, 

PAGE .!2.... OF -1.Q.. 

ERe lEDGE 
M"LL 1081 ! ., Environmental 

and Energy 
!UIt~ ______ ~ __ ~ ___ s_er_v_i_ce_s __ c_o_. __________________ ~ ________ ~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROORAI">1 CALCUL~nES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

< 1} METHOD ot=" COOPER, !~REDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL .. 3, NO.1 OF 1,.lRR 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 
"P! SLUG -fEST FOR DETERI',lINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITt., COMPLETELY OR PARTIAU_Y 
PENETRAT!NG WELLS"} 

WELL NO.:: 1(181 DAT£ OF TE8T~ 3/14/90 

&:<ROJE:.CT NO.: E'::21-<)o2 CLIEN-f; rr:MES 

SITE LOCATION: WAG 7 

EDGE" INC. FIELD IN\'ESTISATqR: BRUCE MCi~ASTER 

INPUT DATA ARE~ 

INNER CABINS DIAr-1ETER -- 4.O<t INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4. (1<) INCHES 

.-... .",-.-.,,~~. ~.' - ..... -~ .. _" .... 

• 

DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OF~ INTARE PORTION = 1S.00 FEET 
DEPTH FRDrJt STAT IC LEVEL TO £lOT Tor..; OF SCREEN = 69. £0 FEET 
THICKNESS OF SATURATED AQUIFER ZONE =: 1S. (to FEET 
DE~'n~ TO STAT!C WATER LEVEL BELOW REF. POINT = .9£ FEET 
ESTIMATED POROSITY OF GRAVEL PACK.:; .2(t 
FALLING-HEAD INDEX = 1 <"1" IF FALLING,"O" IF RISING) 
NUMBER OF DEP-rH--TIME DA-fA POINTS = 30 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. THt1E 

SUCCESSIVE CQ/I"lPUTED 
VALUES FOR HO 

<FEET) 

4.2597 
4.2628 

! 

i 
; 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

~LL No. 1081 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME nEPTH TO WATER HEAD 
<SEC ) <FEET) (FEET) 

30.00 5. e2~) 4.30<) 
4().00 5.23<) 4.310 
5(t.OO 5.a10 4.a90 
60.00 5.210 4.2'3<) 
75.00 s.aoo 4.aSO 
9<).00 5.190 4.27<) 

105.00 5.180 .it.a60 
lE<).OO 5.160 4.240 
15<).00 5. 140 4. 22~} 
180. <)<) 5. 120 4.20<) 
a4<).00 5. <}80 4 .. 160 
300.00 5.060 4.140 
3b<). <)<} S.04(J 4.120 
420. <)<) 5.010 4.090 
480. (X) 4.990 4.070 
540. ~)<) 4.970 4.050 
60<).00 4.940 4.020 
720.0(1 4. 92() 4.0(}<.) , 
8/<{·0.00 4. 88~) 3. 96<} 
960.00 4.830 3.910 

1080. <to 4.810 3.89<) 
1200.00 4.79<,) 3.87<) 
1320. (;0 4.760 3.84(.) 
1440.00 4.730 3.810 
15£0.00 4.710 3. 79(J 
1680.00 4.690 3.770 
1800.00 4.660 3. 74<} 
1920.00 4.650 3.730 
204<).00 4.630 3.710 
2160.00 4.600 3.680 

11""** ** ... * *'I( .. /t *·It it·/t ** *.* *'IHt * *· .. ·It·li'·**·/t·IHI'·/tifd't*·**·**·!t·IE-**·!t·jt ***.** * 'fI"** ** * **'" 

I"IETHOD OF BOUWSR AND RI CE 

COPIPUTED RESULTS USH-i8 DrAi'>lETER OF DRrLLED HOLE: 

PERI'~EABILITV::: 2. 62E--07 FT/SEC = 7.97E-06 eM/SEC 

TRANSMISSIVITY = 3.S2E-OS FT**2/SEC 

PACE' ~ Of" 1Q... 

e 

. 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

HYDRAULIC CONDUCTIVITY 

WELL No. 1081 

CALCULA TlONS 

TIME [}EPTH TO WATER HEAD 
<SEC ) <FEET} <FEET) 

3('.00 5. i22~) 4.300 
40.00 5.230 4.310 
50.00 5.210 4.290 
60.00 5.210 4.2'30 
75.00 5. C:OO 4.28<) 
9<).00 5 .. 190 4.27<) 

105.00 5. 180 -4.2GO 
12<).00 5. 16<) 4.240 
15<).00 5.140 4 ":''':'1''' • ",""",\;;".J 

; 

180.00 5. 120 4.200 , 

240.00 5. <)80 4.160 
: 
: 

30<) .. 00 5.060 4.140 
360. <><) 5.040 4.120 
420.00 5.010 4.090 , 
480.00 4.990 4.070 

. 54<). ()<) 4.970 4.050 
GOO. 00 4.940 4.020 
720.00 4.92<) 4.00<".) , 
8' ... -0.00 4 .. 8B~) 3.960 
960.00 4.830 3.910 

1080.00 4.810 3.890 
1200.00 4.790 3.870 
1320. (K, 4.760 3.840 
1440.0<) 4.730 3.810 
156e).OO 4.710 3.7':10 
1680.'00 4.690 3.770 
18(t<). ~)O 4.660 3.740-
192<). <"..to 4.650 3.73<) 
204<).00 4.630 3.710 
2160.00 4.6<)0 3.680 

tl1E1'HOD Of:- BDUWSR AND RICE 

COl>lPIJTED RESULTS USING Dl:AMETE~ OF DRILLED HOLE: 

::::: 7. '37E--06 eM/SEC 

TRANSMISSIVITY = 3.92E-06 FT**2/SEC 

PACE'1.!L OF 12--
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CHAIN OF CUSTOD Y RECORD SAMPLE 

~Englneerlng. De.lan Ie Geo.clenc~. Group, Inc. 
FOR 

NUMBER 

MARTIN MARIETTA ENERGY SYSTEMS 
725 PeW.slppl par~ 

OAK RIDGE NA 110NAL LABORATORY • P.o. Box 23010 Kno e, ..... 8793S-1010 \OS I (..(:.t) i 
HELL NO. LOCATlON: TYP£: 

lORI ()JA.G-i- uJA-~ 
-c; A-'~c:Ji.tli: 

Rc:cQcJ.,t,., ___ SAMPLE INTERVAL: DATE: TlME: C r 
['\() () I I'\~\ ~/A- 9- )..{\ .~ lo~g '-..\ 

RELINOUISHED BY: DATE: 11ME: , MTH: RECEIVED BY: DAl£: 17M£: 11111-1: 
(SIGNA TlIR£) (SIGNA TlIR£) 

: . 
.\~~-Iq~l-gl ct4-O fh I 9-.b.-l.' AAJ\.-. '1-f-lr't (~-/ \:,\\)Ot '''~ ~ I:"; () 

u 0 
-

-

TYP£ OF SAMPl£: o SPLIT SPOON COR£S-SOIL o AUGER CUroNGS-SOIL DAUGER CUroNGS-ROCK-

a AIR ROTARY CUroNGS-ROCK • DRilL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA T£L Y PLACED IN I-CHEAl SPECIAL TY ClEANED CONTAINERS AND SEALED. 

REMARKS: 
-. 

, 

• - -

. 

=-=---

• I 
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CHAIN OF CUSTOD Y RECORD SAMPLE 

~Englneerlng. De.lan Ie Geo.clenc~. Group, Inc. 
FOR 

NUMBER 

MARTIN MARIETTA ENERGY SYSTEMS 
725 PeW.slppl par~ 

OAK RIDGE NA 110NAL LABORATORY • P.o. Box 23010 Kno e, ..... 8793S-1010 \OS I (..(:.t) i 
HELL NO. LOCATlON: TYP£: 

lORI ()JA.G-i- uJA-~ 
-c; A-'~c:Ji.tli: 

Rc:cQcJ.,t,., ___ SAMPLE INTERVAL: DATE: TlME: C r 
['\() () I I'\~\ ~/A- 9- )..{\ .~ lo~g '-..\ 

RELINOUISHED BY: DATE: 11ME: , MTH: RECEIVED BY: DAl£: 17M£: 11111-1: 
(SIGNA TlIR£) (SIGNA TlIR£) 

: . 
.\~~-Iq~l-gl ct4-O fh I 9-.b.-l.' AAJ\.-. '1-f-lr't (~-/ \:,\\)Ot '''~ ~ I:"; () 

u 0 
-

-

TYP£ OF SAMPl£: o SPLIT SPOON COR£S-SOIL o AUGER CUroNGS-SOIL DAUGER CUroNGS-ROCK-

a AIR ROTARY CUroNGS-ROCK • DRilL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA T£L Y PLACED IN I-CHEAl SPECIAL TY ClEANED CONTAINERS AND SEALED. 

REMARKS: 
-. 

, 

• - -

. 

=-=---

• I 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

IIONITORING HEZL PR()(;HAAI 
HELL DA TA NAI1!1A l1VF 

HEZ.L No.,--::1.,;::.O.:::,:8:2=-

Monitoring well number 1082 is located in WAG 7. 

It is located approximately 400' southeast of 
chemical waste pit #4 and approximately 400' 
southwest of chemical waste pit #5. The location 

is shown on ORNL drawing number C3E20004 A075. 

Survey coordinates for this well are N 16911.0372, 
E 26347.5839 (X-10 grid) or latitude 35 0 54' 

27.96" and longitude 84 0 19' 13.67"~ 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 1082 was drilled by Geotek Engineering 

Company. An Ingersol Rand T-4 Air-Rotary rig was 

used to drill this boring for monitor well 
installation under operation of Larry Ledbetter 
with the assistance of Freddy Dixon and Rick 
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1.0 General Information 

1.1 Well Location 

MONITORINt: HEl.L. PROGRAM 
ltEZ.L DA TA NAHHA l1VE 

HEZ.L. No.--:1::.,;O::.,:'B;,:;: 2;... 

Monitoring well number 1082 is located in WAG 7. 

It is located approximately 400' southeast of 
chemical waste pit #4 and approximately 400' 
southwest of chemical waste pit #5. The location 

is shown on ORNL drawing number C3E20004 A075. 

Survey coordinates for this well are N 16911.0372, 
E 26347.5839 (X-10 grid) or latitude 35 0 54' 

27.96" and longitude 84 0 19' 13.67"; 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 1082 was drilled by Geotek Engineering 

Company. An Ingersol Rand T-4 Air-Rotary rig was 

used to drill this boring for monitor well 
installation under operation of Larry Ledbetter 
with the assistance of Freddy Dixon and Rick 

PAGE' _1_ OF .33.-
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITOHING IfEl.i. PROGRAM 
IfEl.i. bA TA NARRA TlVE 

HEZ.L No. 1082 

Herron. Drilling commenced on 8/23/89 and was 
finished on 8/25/89. 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:* 

8/23/89: The rig and equipment necessary to 
sample and drill with were deconed and 
mobilized to the site. Plastic was 
layed down and the T-4 was set up_ 
Split spoon samples were taken from 2.0' 
to 9.3' (split spoon refusal). One 
split spoon soil sample was taken. A 
bulk density sample was also calculated. 
A 6.0" auger was then used to drill to 
11.5' or auger refusal. Because the 
boring cannot be completed to total 
depth, the air rotary method will have 
to be used. Therefore a 14.0" auger was 

used to drill to 5.0' for the purpose of 
installing a 10.0" diverter casing. The 
casing was installed and grouted. 

8/24/89: The diverter head and containment box 
were attached and the boring was 

extended from 11.5' to 15.0' with an 8-
inch tricone bit. Air and water samples 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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AlONlTOHINt: ItEl.L PROCRAJI 
HElL DA TA NARRA TTlIE' 

HE'LL No. 1082 

Herron. Drilling commenced on 8/23/89 and was 
finished on 8/25/89. 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 

. . * dr1111ng activity follows: 

8/23/89: The rig and equipment necessary to 

sample and drill with were deconed and 
mobilized to the site. Plastic was 
layed down and the T-4 was set up. 
Split spoon samples were taken from 2.0' 
to 9.3' (split spoon refusal). One 
split spoon soil sample was taken. A 
bulk density sample was also calculated. 
A 6.0" auger was then used to drill to 
11.5' or auger refusal. Because the 
boring cannot be completed to total 
depth, the air rotary method will have 

to be used. Therefore a 14.0" auger was 
used to drill to 5.0' for the purpose of 

installing a 10.0" diverter casing. The 
casing was installed and grouted. 

8/24/89: The diverter head and containment box 
were attached and the boring was 
extended from 11.5' to 15.0' with an 8-
inch tricone bit. Air and water samples 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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MONITORING IffZ.L PROGRAM 
ItEl..L OA TA NARRA TlVE 

HEU No. ] 082 

were taken at lS.0'. The boring was 

allowed to recharge 30 minutes. When 
trying to check the water level, ,the 

probe on the water level meter would not 
go down the borehole. It was decided to 

blow the hole again and try to remove 
the blockage. Upon doing this the 
containment hose became blocked and the 

borehole began to cave in around the 
diverter head pad.' The containment hose 

was cleaned out. The boring was cleaned 

out by using as little water and air as 
possible to prevent further caving. The 

water level was checked after 10 minutes 
and found to be 9.S2 feet below surface. 

Due to caving problems, the decision was 
made to set the well even though the 

boring only ha~ S.48' of water. The 
decision was based on the water level in 

the well 1081 (2.0' below surface) and 

the location which is next to a creek. 

The rods were removed and a 10.0' 

section of 2.0" stainless steel screen 
and a 10.0' section of 2.0" stainless 
steel casing were installed to a depth 

of lS.0'. A centralizer was placed at 
10.0'. Sand was tremied with water to a 

level of 4.0', and bentonite was poured 

to a level of 2.9'. Four and one half 

bags of sand and 3/4 bucket bentonite 

PACE_3_ OF~ 
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MONITOHING Iff1.L PROGRAM 
I+EZ..l. DATA NANRA me 

HEU No. ] 082 

were taken at 15.0'. The boring was 

allowed to recharge 30 minutes. When 

trying to check the water level, .the 

probe on the water level meter would not 
go down the borehole. It was decided to 

blow the hole again and try to remove 

the blockage. Upon doing this the 
containment hose became blocked and the 
borehole began to cave in around the 

diverter head pad." The containment hose 
was cleaned out. The boring was cleaned 

out by using as little water and air as 

possible to prevent further caving. The 
water level was checked after 10 minutes 
and found to be 9.52 feet below surface. 

Due to caving problems, the decision was 
made to set the well even though the 

boring only ha~ 5.48' of water. The 
decision was based on the water level in 

the well 1081 (2.0' below surface) and 

the location which is next to a creek. 

The rods were removed and a 10.0' 

section of 2.0" stainless steel screen 
and a 10.0' section of 2.0" stainless 
steel casing were installed to a depth 

of 15.0'. A centralizer was placed at 
10.0'. Sand was tremied with water to a 

level of 4.0', and bentonite was poured 

to a level of 2.9'. Four and one half 

bags of sand and 3/4 bucket bentonite 

PAGE' _3_ OF ~ 
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and Energy 
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MONITORING HElL PR()(;RAAI 
WELL OA TA NARRA 71VE' 

HElL No. 1082 

were used. The air sample was checked 
under a ultraviolet light and had no 
detectable hydrocarbons. 

8/25/89: The annulus was grouted with 1 sack of 
cement and 5 lbs. of bentonite. No 
photovac readings could be taken due to 
the rain. 

8/30/89: The casing was filed to remove the rough 
edges. Geotek and CAH. were present. 

9/5/89: The well was checked with the "Go-NoGo" 
gauge. The gauge went to total depth 

but encountered a tight fit near the 
bottom. R.C. Williams, Geotek and ERC 
present. 

9/6/89: R.C. Williams passed the well after it 

was determined that the pump could go 
doWn the casing. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologist C. 
Allison Hodges. 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 Procedure$ 

The drilling rig, down hole tools, surface casing, 

stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 

4 22 PAGE'_ OF"_ 
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HEl.i. No. 1 082 

were used. The air sample was checked 
under a ultraviolet light and had no 
detectable hydrocarbons. 

8/25/89: The annulus was grouted with 1 sack of 
cement and 5 lbs. of bentonite. No 
photovac readings could be taken due to 
the rain. 

8/30/89: The casing was filed to remove the rough 
edges. Geotek and CAH. were present. 

9/5/89: The well was checked with the ttGo-NoGo" 
gauge. The gauge went to total depth 

but encountered a tight fit near the 
bottom. R.C. Williams, Geotek and ERC 
present. 

9/6/89: R.C. Williams passed the well after it 
was determined that the pump could go 

doWn the casing. 

This well was logged by ERC Environmental and 
Energy Services co., Inc., hydrogeologist C. 
Allison Hodges. 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 Procedure? 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
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AlONI'TORING IfEl.L PROGRAM 
WEU DA TA NARHA TTVE' 

HEZ.L No. 1082 

underwent the cleaning decontamination procedures 

outlined in the drilling specifications (Release 

Specific Technical Directions for Regulatory 
Compliance Monitoring Wells Phase 1, Oak Ridge 
National Laboratory, Oak Ridge, w.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 

materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley, which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 

have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 

and dips. The average strike and dip appears 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 (1082S01) was collected during 
drilling, placed in an I-CHEM specialty cleaned 

glass container, sealed and submitted to Sample 

Receiving, Analytical Chemistry Division, Bldg. 

, PAGe _5 OF..£ 
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MONITORING If£l.L PROGRAM 
IfEZ.L DA TA NARR.l 0 ~2 TTlIE' 

HEl.L No. 8 

underwent the cleaning decontamination procedures 

outlined in the drilling specifications (Release 

Specific Technical Directions for Regulatory 
Compliance Monitoring Wells Phase 1, Oak Ridge 
National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 
materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley, which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 

and dips. The average strike and dip appears to 
be consistent with the regional strike of 56 0 

northeast and dips of about 30· to the southeast. 

2.3 Sample Collection 

One soil sample (1082S01) was collected during 
drilling, placed in an I-CHEM specialty cleaned 

glass container, sealed and submitted to Sample 

Receiving, Analytical Chemistry Division, Bldg. 
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MONITORINt: ItEl.I. PROGRAM 
HElL DATA NARRA 111£ 

IIEZL No. 1082 

4S00S, ORNL. A chain of custody form for this 
sample is included with this data package. This 
soil sample was collected in the split spoon 

interval from 9.0 to 9.3 feet on 8/23/89. A drill 
water sample (1082W01) was collected from the 

water pump on the drill rig on 8/24/89. 
Analytical results for the soil and drill water 
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 8.0' to 8.15'. 
The sample was measured, and weighed, and a bulk 

density of 2.1 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type 0 well. A six-inch diameter 
boring was augered from ground surface to auger 
refusal (11.5 feet). The air rotary method was 
required to complete the boring to the specified 

total well depth. A fourteen-inch diameter boring 
was augered from ground surface to 5.0 feet and a 

ten-inch diverter casing was installed and 
grouted. An eight-inch diameter boring was then 
drilled with an air rotary tricone roller bit from 
11.5 to 15.0 feet. A two-inch diameter stainless 
steel screen with welded stainless steel cap was 
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MONITORINt: WELL PROGRAM 
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HEl.L No. 1082 

4500S, ORNL. A chain of custody form for this 
sample is included with this data package. This 
soil sample was collected in the split spoon 
interval from 9.0 to 9.3 feet on 8/23/89. A drill 
water sample (1082W01) was collected from the 
water pump on the drill rig on 8/24/89. 

Analytical results for the soil and drill water 
samples described above can be obtained from the 
Remedial Action Program data base at ORNL. 

A bulk density s01l sample was collected from the 
split spoon sample interval from 8.0' to 8.15'. 

The sample was measured, and weighed, and a bulk 
density of 2.1 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A six-inch diameter 
boring was augered from ground surface to auger 
refusal (11.5 feet). The air rotary method was 
required to complete the boring to the specified 
total well depth. A fourteen-inch diameter boring 
was augered from ground surface to 5.0 feet and a 
ten-inch diverter casing was installed and 
grouted. An eight-inch diameter boring was then 
drilled with an air rotary tricone roller bit from 
11.5 to 15.0 feet. A two-inch diameter stainless 
steel screen with welded stainless steel cap was 

PAGE_6_ OF....E.. 
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installed from 5.0 to 15.0 feet. A two-inch 
diameter stainless steel casing was installed 
above the screen at 5.0 feet and extended 1.84 
feet above ground surface. A sandpack was then 
poured into the annular space from 4.0 to 15.0 
feet, with a 1.1-foot bentonite seal poured into 
the annular space above the sandpack from 2.9 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 1082 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 271 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured by completions was 
5.0 NTU's. A development form showing the exact 
method of development and other pertinent data is 
appended. 

.+ 
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installed from 5.0 to 15.0 feet. A two-inch 
diameter stainless steel casing was installed 
above the screen at 5.0 feet and extended 1.84 
feet above ground surface. A sandpack was then 
poured into the annular space from 4.0 to 15.0 
feet, with a l.l-foot bentonite seal poured into 
the annular space above the sandpack from 2.9 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 1082 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 271 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured by completions was 
5.0 NTU's. A development form showing the exact 
method of development and other pertinent data is 
appended. 
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2.4.3 Installation of Dedicated Monitoring 
Well Pump 

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

on 2/5/90 at a depth of 13.6 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 1082 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously removing a known 
quantity of water from the monitoring well and 
measuring the recovery o~ 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 3.70 X 10.4 cm/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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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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 2/5/90 at a depth of 13.6 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 1082 was tested for the determination 

of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
accomplished by instantaneously removing a known 
quantity of water from the monitoring well and 
measuring the recovery o~ 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 3.70 X 10.4 cm/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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 -ORILLING CHECKLIST FOR 
MONITORING WELLS 

WELL No. 1082 

COMPLIANCE 
PRE -DRILLING TASKS J:ME INIllALS 

1. £XCA VA 770N PERMIT OBTAIN£D. 8-23-89 c-tA-~ 

2- ALL £(J(JIPAI£NT HAS B££N CLEANED BEFOR£ DRIWNG. 
8-23-89 c..¢... A 

Ja. SCR££N AND CASINGS HA 1£ BEEN WASHED, STEAMED, N/A 
RINSED »IlH DE -IONIZED OR DlS77LL£l) WA TER. RINSED 
»ITH ISOPROP'I'1.. ALCOHOL. WRAPPED *llH PROTEC711£ 
COVERING AND STOR£/) OFF THE GROUND. 

3b. PRE-PACKA(;£{) SCR££N5, CASINGS AND CENTRALIZERS 8-24-89 c--~A 
HER£' us£[). 

4. HO'i'K AREA FOR SAMPLE EXAMINA 770N COI£!?£D »ITH 8-23-89 tfl, A 
CLEAN POl 'lClH'I'1..£N£. 

5. CLEAN KNIVES, (;lOVES, SAMPLE JARS AND LA8£l.S 8-23-89 c.rAL 
ON-HAND. 

6. POL 'lClH'lL£NE COl£!? IN PLACE Ol£!? HOI..E. 8-23-89 c.JA {-\ 

ADDI710NAL NOT£S/OBSERVA 71ONS: 

-
OBSERI£!? SIGNA TlJR£,/tJA TEe <' ~\ .£)Q J. ~ ~~ 8- 24-89 

C. Allison Hodges 

PAGE' _9_ OF E-. 

~ 

'i; 

.0 .,. 

,,, .. 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

WELL No. 1082 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

PRE -DRILLING TASKS 

1. £,XCA VA TlON P£'RAIIT OBTAINED. 

2. ALL EC)(JIPAIENT HAS BEEN CLEAN£'[) BUORE DRilliNG. 

30. SCREEN AND CASINGS HA ~ BEEN WASH£'[), STE'AM£'D, 
RINSED IMTH DE-IONIZED OR DlSTlLJ.£l) WA TER. RlNSEO 
WITH ISOPROP'tI.. ALCOHOL., /MiAPP£'[) ItfTH PROTECTI~ 
CO'r£RING AND STOR£'/) OFF' THE (;ROUND. 

Jb. PRE-PACKA(;£'[) SCR£'£'NS. CASINGS AND CENTRALIZERS 
HE1?£ USED. 

4. HQli'K AREA FOR SAMPLE' EXAMINA TlON COJ,£!?£'/) IMTH 
CLEAN POI. 'tE."TH'I1..ENE. 

5. CLEAN KNIVES. (;lO~s. SAMPLE JARS AND LABELS 
ON-HAND. 

6. POl'tE."TH'I1..£NE COJ,£!? IN PLACE OJ,£!? HOlE. 

COMPLIANCE 
DA TE INlllALS 

8-23-89 c...cA- ~ 
8-23-89 c.JA. A 

N/A 

8-24-89 k~!\ 

8-23-89 c A t\ 

8-23-89 c.rAL 

8-23-89 c.JA '-\ 

ADDITIONAL NOTES/OBSERVATlONS: __________________ _ 

OSSERJ,£!? SIGNA nJRE/bA TE'C <' c::-\ £>Q .!. ~ ~~ 8- 24-89 
C. Allison Hodges 
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DECONTAMINA TlON' CHECKLIST 
DRILLING EOUIPMENT 

ISOPROPYl. DeONIZED 

EQUIPMENT SCRAPE STFAM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N/J4 N/J4 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X tl 
PIPES X X X X X 

WORK TOOLS X X X X X 

AIIGER PINS X X X X X 

-

OBSERVER SIGNATlJRC/OAC -~ ~~ "...8-23-89 

~I 

C. Allison Hodges 

PAGE.l.2. OF E.. 
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DECONTAMINA TlON- CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL DEIONIZED 

EQUIPMENT SCRAPE STEAAI STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N/A N/A 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

-

OBSERVER SIGNATlJRE/OAC -~ ~~.L) ~8- 23-89 
C. Allison Hodges 
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ORNL MONITORING WELL LOG PAGE -L ar:--,-

LOCATlON: WAG 7 DATE': START: 8-23-89 
Larry Ledbetter FINISH: 8-24-89 

DRILLER: 

Fred Dixon LOGG£D BY: C. Allison Hodges 
HELPER.· 

Ingersol Rand T-4 HEALTH PHYSICIST: W. H. Shinpaugh 
DRILL: 

TYPE DRILJ.1NG: SElit SEoon/Auger/Air Rotary LtlBRICANT TYPE': Green Stuff 

No. SAMPLES TAKEN: 1 TYPE: Soil 

CONTAINMENT TYPE: Plastic~ Pan~ Containment Box 

THICKNE'SS ar:- SOIL (RUlISAL DEPTH): 9.3 1 
DRILJ.1NG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 5.7 1 
TYPE: Water DATE': 8-24-89 

TOTAL DEPTH ar:- ttE1.L. 15. O' 

DEP~ SAMPLE PERCENT 
(FEE (NUMBER ~ RECOVERY SOIL/I!I£t)ROCI( DESCHIPTlON 

FROU TO INTFRVAL) (SPUT SPOONS) 
-; ~ 

I 0.0 2.0 Gravel. (fill material) 
I' 2.0 3.0 90% Clay, light brown, with shale (2°10), highly 

.; . 

weathered, dusky brown and light olive gray. 
.. ' . 

Also contai~s roots. 

3.0 4.0 Clay, mottled, light olive gray and pale 
brown, with shale, slightly weathered, dusky 
brown. Damp. 

4.0 5.0 75% Clay, mottled, moderate yellowish brown and 
olive gray. Clay is plastic and moist. 

5.0 5.2 Clay, mottled, moderate yellowish brown and 
dark yellowish orange. Also contains limestone 
fragments, light gray, also roots. 

5.2 6.0 Clay, mottled, dark yellowish orange and olive 
gray, with shale, dusky brown and dark yellow-
ish brown. The shale ;s thinly bedded and 

fragmented. The clay is hard and moist. 

5.6 6.0 Clay, olive gray, with shale, dusky brown. 

I~ 
The clay and shale are weathered and inter-

i 

bedded in thin beds. The sample is wet. 

6.0 7.6 50% Clay, mottled, dark yellowish brown and olive 

gray. Moi st. ! 

PAGE -ll. ar:- lL. 
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ORNL MONITORING WELL LOG PACE' -L cl"'-'-
LOCATlON: WAG 7 DATF: START: 8-23-89 

Larry Ledbetter FINISH: 8-24-89 
DRILLER: 

Fred Dixon LOGGED BY: C. Allison Hodges 
HELPER: 

Ingersol Rand T-4 HEALTH PH'ISIaST: W. H. Shinpaugh 
DRILL: 

TYPE ORIWNG.· SEl it SEoon/Auger/Air Rotary LUBRICANT T'tP£: Green Stuff 

No. SAMPLES TAKEN: 1 T'tPE: Soil 

CONTAINMENT TYPE: Plastic~ Pan z Containment Box 

THICKNESS' OF SOIL (REFUSAL DEPTH): 9.3 1 
DRIWNG RIIID SAMPLES: 

DEPTH DRILLEO IN ROCK: 5.7 1 
T'tPE: Water DATE.: 8-24-89 

TOTAL DEPTH OF "El.l.: 15. o· 

~':; SAMPLE ,",=,lru!'!.1, 
(NIIMBER tt (sPt/;vYUfr .. SOIL/l!:lEDROCK DESCRIPTlON 

. FROM TO INTERVAL) 

0.0 2.0 Gravel. (fill material) 

2.0 3.0 90% Clay, light brown, with shale (2°10), highly 
oJ. ' 

weathered, dusk'y brown and li9ht olive gray. 
" Also contai~s roots. 

3.0 4.0 Clay, mottled, light olive gray and pale 
brown, with shale, slightly weathered, dusky 
brown. Damp. 

4.0 5.0 75% Clay, mottled, moderate yellowish brown and 
olive gray. Clay is ~lastic and moist. 

5.0 5.2 Clay, mottled, moderate yellowish brown and 
dark yellowish orange. Also contains limestone 
fragments, light gray, also roots. 

5.2 6.0 Clay, mottled, dark yellowish orange and olive 
gray, with shale, dusky brown and dark yellow-

ish brown. The shale is thinly bedded and 

fragmented. The clay is hard and moist. 

5.6 6.0 Clay, olive gray, with shale, dusky brown. 
The clay and shale are weathered and inter-

bedded in thin beds. The sample is wet. 

6.0 7.6 50% Clay, mottled, dark yellowish brown and olive 

gray. Moist. 

PACE' --ll. OF R. 
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ORNL MONITORING M:LL LOG II PAGE' _2 IT-L 

DEPTH SAMPLE PERCENT 
(FEET) (NUMBER .. RECOVE'RY SOIL,/tJEOROCK OESCRIP 170N 

FROAI TO INTE:RVAL) I (SPUT SPOONS) 

7.6! 8.0 Limestone, light gray. Large fragments, 
medium grained. Moist. 

8.0 8.8 40% Clay~ mottled, dark yellowish brown and light 
olive gray. 

8.8 9.0 Clay~ light olive gray, shale, highly 
weathered, dusky brown, and limestone, light 
gray. The clay and shale are laminated and 
are interbedded with the limestone. The sample 
is wet. 

9.0 9.2 1082S01 75% Clay, mottled, light olive gray and light olive 
brown. 

9.2 9.3 Limestone, light gray, with shale, highly 
weathered, light olive gray. Saturated. 

9.3 Split Spoon Refusal. 
9.3 11.5 Interbedded clay, shale and limestone. 

11.5 15.0 Hard, even drilling (limestone). 

15.0 Total Depth 

PAGE' ...l2.. OF -22.. 
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ORNL MONITORING WELL LOG II PAGE'_2 OF~ 

~~~ SAMPLE PERCENT 
(NUUBER tt . RECOl£RY SOIL/8EOROCK DESCRIP 110N 

!FROAI TO fNTFRVAL) I(SPUT SPOONS) 

7.6 8.0 Limestone, light gray. Large fragments, 
medium grained. Moist. 

8.0 8.8 40% Clay, mottled, dark yellowish brown and light 
olive gray. 

8.8 9.0 Clay, light olive gray, shale, highly 
weathered, dusky brown, and limestone, light 

gray. The clay and shale are laminated and 
are interbedded with the limestone. The sample 
is wet. 

9.0 9.2 1082501 75% Clay, mottled, light olive gray and light olive 
brown. 

9.2 9.3 Limestone, light gray, with shale, highly 
weathered, light olive gray. Saturated. 

9.3 Split Spoon Refusal. 
9.3 11.5 Interbedded clay, shale. and limestone. 

11. 5 15.0 Hard, even drilling (1 imestone) • 

15.0 Total Depth 

-
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Engineering. Design & Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)968-9788 

WELL No. 1082 

WELL INSTALLA TlON/COMPLETlON FORM LOCA 710N WAG 7 
r;tN'J. f,Wi fCf:f!ff'A TE'S • 

O.R.N.L. MONITORING WELL PROGRAM 
lOGCED, PROOFED, 
BY: C. All1 son Hodges BY: r·11 chael L. Ebers 

ORIWNG COMPANr::...: ---'lG:=..::e:..::::o;..:::t~e.!:::.k __________ _ 

ORILUfR.' Larry Ledbetter HELP£R: Freddy Di xon 
Rick Herron 

E' 26.347.5839 
ElEV. GROUND. 758 22 
ElEV. TOP STAINJ.£SS 
STEEL CASING. 760.06 
DRILLING DA lES: 
STAR7CO: 8-23-89 
FlNISHEO: 8-25-89 

E'QI/IPMENT IX! 6 . 0 INCH AI/GER 11. 5 L.F. LOCKING S1EEL COI£7i' 
II I~ 10 

AlA TERIALS USED 

E'ST. US£D 
VOL. VOL. 

IX! 14.0 

iii 8.0 

INCH AI/GER -.2.:.Q 

INCH ROTARY 3. 5 

10.0 fE'ET OF 2.0 IN. s.s. SCRE'E'N 

6. 84 FE'ET OF 2. 0 IN. S. S. CASING 

3.5 ~ SACKS OF SANO 

30.0 40:0 POI/NOS OF BENTONITE PE'LLETS 

SACKS OF CEMENT 

...5.-0 POUNOS OF POWlJ£R£D BE'NTONITE 

8.0 GALLONS OF WA TER,,(CEMENTlNG) 

REASON FOR OIFFE'RE'NCES BE7JI£E'N E'STlMA TEO 
VOLI/ME'S ANO US£O VOll/AiES 

Irregular boring diameter due to 
caving. 

IffZ.L COIof1i' VS'ED lXI' LOQ(!~ S1EEL COIE7I' 

LF. 

o FZ.lJSH IIOIINTED lIQL COIof1i' 
OOTH£R 

S1L r TRAP USED )!3' 0 NO (]J 

AlONITORING WE'LL PI/UP BASE S£T AT 13 . 6 FEET. 

CENTRAliZERS AT 10. 0 FEET. 
____ FEET. 

_~ __ FEET. 

NOTC: 

INCH DIAMETER 
TEC711r£ CASING 
: A/JOIr£ GROf.INO 

ro I II n: mow 
GROf.INO SVRF'ACE 

~ CONCRETE PAD 

~~~/1r. 8'~~1r£ 
(;/iOJlNO SVRFACE TO 
_~ "_' u_ n: mow GROIINO 
SVRFACE 

~/NCH 80REH0I.£ 

Q..JLm.5..JLm7 

r~ GROtIr SFAL. ~ 1"0 
.2....lL FEE'T 

~NCH OIAMETER 

BOREHOLE 

2 . 0 INCH DIAMETER ST'AINt.eSS 

S1EEL CASING 1 • 84 n: ABOIr£ 

GROf.INO SVRF'ACE ro ....5...JLn: 

C£N7RALJZER (nP.) 

':.:.1 .. BENTONITE PEl.LET SCAl. 

...2....L ro 4. 0 FEET 

, , SAl{!) PACK .1 __ 4 .• 0_ ro 15.0 FEET 

£.JL..tNCH DIAMETER 

J3'~ :i srAINLESS S1EEL .010 

~.1f ~ .0 FEET 

ALL OEPTHS ARE UEAstJREO 
FROM GROUNO stJRFACE 
I/NLESS OTH£RWlSE NOTED: ... _ ---['=!. !Y.h...- '" ~.....,... -, ... 211 swtA'JII.',. "'1((;; ''''''''''''' -,--'F'£E'T 

HOlE a.EAN£D Of.Ir 

ro~ -t. 

WELL NOT TO SCAlI 
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Engineering, Design Be Geosciences Group, Inc. 
725 PeWssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

WELL No. 1082 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N. L. MONITORING WELL PROGRAM 

LOCA TlON WAG 7 
C:N'J. ~ flffff!"A TES 

£' 26,347.5839 
LOGCE.lJ. PROOFEl). 
BY: C. All 1 son Hodges BY: t·11 chael L. Ebers 

ORIWNG COMPANY::.,,: -...:G::.::e:.:::o~t:.:::;e~k __________ _ 

DR/~: Larry Ledbetter HE1.PE'R.: Freddy Di xon 
Rick Herron 

£l.£v. GROUND. 758 22 
£LEV. TOP STAINJ.£SS 
STEEL CASING. 760 . 06 
DRILLING DA lES: 
START£D: 8-23-89 
fiNISH£[): 8- 25-89 

EQUIPMENT 1X!----:6::..:.~0~/NCH AUGE'R 11. 5 LF. r.----~_ LOCKING STEEl. COVER 

1 0 INCH DIAMETER 
STEEl. PHOTEC711E' CASING 

l'1li--- 3. 13 FT. ABOIE' GROI./ND 

MA TERIALS US£1) 

EST. USED 
VOL. VOL 

IX! 14.0 

8.0 

INCH AUG£/? 5 • 0 

INCH ROTARY 3. 5 

10. 0 FEET OF 2 . 0 IN. s.s. SCREEN 

6.84 FEET OF 2.0 IN. s.s. CASING 

3. 5 .!h? SACKS OF SAND 

30.0 40:0 POUNDS OF BENTONITE PELLETS 

_1_ SACKS OF CEMENT 

....5.....D POUNDS OF POWDERED BENTONITE 

8.0 GALLONS OF WA TER.JCEMENTlNG) 

REASON FOR DIFFERENCES BETWEEN ESllMA TED 
VOLUMES AND USE'D VOLUMES 

Irregular boring diameter due to 
caving. 

If£U COVER tISE'D IX! Lot:K1NG STEEl. CO~ 

LF. 

o FLtISH MOUNTED ItE.U. COVER 
007H£R 

SIL T TRAP "SED )!3' 0 NO IJl 

MONITORING ItEZ.L PUMP BASE" SET AT 13 . 6 FEET. 

CENTRAUZERS AT 10. 0 FEET. 
____ FEET. 

____ FEET. 

NOTE: 
AU. DEPTHS ARE MEASVR£/) 
FROM GROUND Sl.JRFACE 
UNLESS OTHERWISE' N07EO: 

77) 20FT. 8El.OW 
GROUND stlRF'ACE 

/W,&:I.oaliI::--- CONCR£7F PAD 

~~~ 10, 0 INJ;H j)lVERTER 
CASING _u_ .• u_ FT. ABOIE' 
(;ROVND stlRF'ACE ro 

......... --

_:, ,_ U FT. 8£J.Ow GROUND 

stlRF'ACC 

~/NCH 80REHOLE 

Q...JL ro...5.......(Lfm' 

GROUT SEAL ~ TO 

.....2......9.. FEET 

8 . 0 INCH DIAMETER 

8OR£Hot.£ 

2 • 0 INCH DIAMETER STAINLEiiS 

STEEl. CASING 1.84 FT. ABOIE' 

GROUND stlRF'ACE TO .2Jl.....n: 

... ;.-::::1.,1....--- 8£NWNlTE PEl..l£T SEAL 

.2....2.... TO 4. 0 FEET 

...... __ SAI{D PACK 
__ 4 .• 0_ ro 15.0 FEET 

2 • 0 INCH DIAMETER 

'J=~I---- srAlNl.£SS STEEl. ,010 

~.1ffV ~ .0 FEET 

N I A INCH DIAMETER STAJ./fI.l!J;sJ 

.~~---S~ASlLT~~ 
80nrM OF 8OR£HOt£' _ ....... ~.;,.;,.;.,:.....;...;J -- ro FEET 

~ 
NOT TO SCALE 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING HELL AlA TERIALS 
CER 77ACA 770N 

WE'LL No._l O~L 

OA T£': 8-23-89 

ITE'M/MA TE'RIAL DA'IF USED BATCH NUMB£R 

SAND 
8-24-89 1 --

BENTONITE' 

8-24-89 1 

STAINLESS STFEL SCREEN (PREPACKAGED m >£$) o NO 8-24-89 1 

STAINLESS S'lFEL CASING (PREPACKAGED ~ )£.5') 
DNa 8-24-89 1 

STAINLESS STE'EL CENTRAliZERS (PREPACKAGED £m )£.5') 
o NO 8-24-89 1 

STAINLESS STE'EL CAPS (PREPACKAGED lEI >£$) 
DNa 8-24-89 1 

MONITORING WEZ.L PUMP (PREPACKAGED £m )£.5') 
o NO 2-05-90 4 

8-23-89 1 
GROUT 

8-24-89 1 

WEZ.L COIlERS . , 

SlJRFACt.' CASING 

COMMENTS: . 

08S£R't£!? SlQVA7lIRE,/t)A7EL. ~O!,)'(\ , .... ~&'(JA, .... 8-24-89 
C. Allison Hodges 

PAGE 14 OF 22 - -' 

ERe / EDGE 
Environmental 
and Enercy 
Services Co. 

MONITORING M"LL AlA TERIALS 
CER 77F1CA 770N 

KLL No._108L 

OA TE: 8-23-89 

lTEM/MA TERIAL OA TF USED BA Tefl NUUB£'R 

SAND 
8-24-89 1 --

BENTONITE 
8-24-89 1 

STAINLESS STEEL SCRa:N (PREPACKAGED ~ )£5) 
D NO 8-24-89 1 

STAINLESS STFEL CASING (PREPACKAGED ~ ~) 8-24-89 1 

STAINLESS STEEL CENTRAliZERS (PREPACKAGED Il!I )6) 
D NO 8-24-89 1 

STAINLESS STEEL CAPS (PREPACKAGED lEI )£5) 
DNO 8-24-89 1 

MONITORING HE'LL PUMP (PREPACKAGED Il!I )£$) 
DNO 2-05-90 4 

8-23-89 1 
GROUT 

8-24-89 1 

H£LL COVERS . 
SURFACE CASING 

COMMENTS: 

OBSERVER SlQVA7lIRF,AJA7EC.... CloOu(\ 'c:~cC~A -< 8-24-89 
C. Allison Hodges 



~ 
.) 

ERe / EDGE 
Environmental 
and Eneru 
Services Co. 

POST-HELL COMPLE770N 
CHECKLIST 

WE'LL No. 1082 

COMPLIANCE 

POST-HELL COMPLETION TASKS 

1. MUD SCRAPED Fl?OM AUGERS, SAMPl.£RS, AND AlL 
OTHER £(){jIPMENT. 

2. ALL MlID Fl?OM RIG AND £OI.IIPMENT SCRAPINGS AND 
CUroNGS DISPOS£1) OF IN ACCORDANCE IMTH THE 
SP£ClFlCA nON- PROVIDED. 

3. ttEU D£IIEL(P£D IN ACCORDANCE IMTH THE SPEc/FlCA nON­
PROVlO£l) AND DErAILS OF THE O£I,£1.OPMENr ACmlTY 
RECORDE/). 

4. DRIlLING SITE' PROPERL Y CLEANED UP AFTER 
COMPf.EnON OF IfEl.L INSrALLA nON. 

12.AIE 

8-24-89 

8-24-89 

2-05-90 

8-24-89 

INITIALS 

c..A"-

c...C(.\~ 

'be..\-

C fAt+ 

.. RE1.£AS£ SP£ClFlC TE'CHNICAL DIR£cnONS FOR R£GtJLA TORY COMPUANCE MONITORING ttEUS 
PHASE: /, OAK RIDGE NAnONAL LABORATORY; OAK RIDGE" w.o. K-4147. APRIL 1987. 

OBSERt£!? SlGNATUR£/DA7!C 'D~~ ~ 8-24-89 
C. Allison Hodges 

'\:::,. c:s--.c.~ ~~ 2-05-90 
~ 

D. Charles Lytle 

PAGE 15 OF 22 - -
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ERe / EDGE 
Environmental 
and Enere,y 
Services Co. 

POST - E+f"LL COMPLETlON 
CHECKLIST 

POST-WELL COUPLETION TASKS 

1. AiUD SCRAPED FROM AUGERS. SMlPI..£RS. AND ALL 
OTHER ECilJIPMENT. 

2. ALL MUD FROM RIG AND E()lJIPMENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE HfTH THE 
SPECIRCA 11CN- PROVIDED. 

.:J. IfEZ1.. DEVELOPED IN ACCORDANCE HfTH THE' SPEC/FICA 11ON­
PROVlD£1) AND DETAILS OF THE DEVElOPMENT AC11't1TY 
RECORDED. 

-I. DRlWNG SITE PROPERL Y CLEANED UP AFTER 
COMPLE11CN OF IfE1.i. INSTAI.LA 11ON. 

I+E"LL No. 1082 

COMPLIANCE 
DATE INITIALS 

8-24-89 c..A~ 

8-24-89 C-C!:\\-t 

2-05-90 ~c..,,--

8-24-89 L fAt! 

- RELEASE SPECIFIC TECHNICAL DIREC110NS FOR REGlJLA TORY COMPliANCE AiCNITORING IfEZ1..S 
PHASE /, OAK RIDGE NA110NAL LABORATORY. OAK RIDGE. w.a K-.f.1.f.7, APRIL 1987. 

OBSERve? SIGNA TlJRE/IJA llC: ' D t ~ k~ 8- 24-89 

C. Allison Hodges 

'0. \.bo.~ ~~ 2-05-90 
D. Charles Lytle 

" 



~, 
~ 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELl 
DEVELOPMENT FORM 

M£1HOO OF • 
OE~QPM£N~ Surglng and Pumping 

KLL 

LOCA770N.~ 

OEVELQPMENT 1 31-90 71M£: __________ _ 8EGAN DA 7E: -

O~OPM£NT 9 
ENDING OATE: 2-05- 0 

O~OPM£NT 
OBSERV£D 8Y: D. Charl es Lytl e 

CWE lIEU. VOlUM£' 6. 2 GALLCWS 

TOTAL. GALLONS PUMPED: 271 TOTM. lIEU VOlUAl£.5' PUMPED: 43.7 

INI7IAL. pH: 7. 2 RNAL. pH: 7 • 3 

INI71At CONDUC71I11TY (uS): 616 RNAL. CONOUC71I11TY {uS}: 613 
O£'SC:ifIPTlCW OF INI7IAt TURBIOITY:_.;;..;.Mu,;;;.,d;;;...d..¥oy _____________ _ 

O£SCRlPTlCW OF RNA./. TUR8lDlTY: __ C_'_e_a_r ______________ _ 

RNAt~~ ~TY: ___ ~5~.0~ ____________________ _ 

lIEU. APPROV£D BY: R. C. Wi l' i ams MMES 

ODOR 
OF WA TER: None 
WATER 
Dl5afARGED 
TO: 

m GROtJND SlJRFACE 
[J STORM SE'ltlERS 
[J DRUMS 

IM7IAL. PRE-DEVELOPMENT 

[J TANK TRfJQ( 
[J STOtRAGE TANKS 
[J 01H£R 

WATER DEPTH: 3.7 feet from ground surface. 

DEVElOPMENT OBSERVA 770NS 

OBSERJ£R SIGNA TURC,I1)A 7E' );;,. C}:(};>\9 ~ .8~ 

D. Charles Lytle 
2-05-90 

PAGE ~ OF E. 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

M£1HOD OF 
O£HZQAU£N~ Surging and Pumping 

KLL No. 1082 

LOCA llON.J.AAG 7 

OE'VELOPMENT 
~B~~~~~~p.~~~~~· __ ~1-_3~1_-9_0 _____________________ nM~ __________________ __ 

OEllELOPMENT 
ENDING OATE: 2-05-90 

OEllELOPII£NT 
OBSERVED BY: D. Charl es Lyt' e 

alE IfE1.L Iia,UM£- 6. 2 GAlLONS 

TOTAl. GAlJ.ONS PUMP£/): 271 TOTAL tIIEl.L 'tfX.UMES PUMPED: 43.7 

INI71Al. pH: 7. 2 RNAl. pH: 7 • 3 

INlnAl. CONDUCTI'ArY (uS):_6=1...;;;..6__ FINAL CONOUC71'ArY {uS}: 613 
DEscRIPTION OF 1N/71Al. TUR8/DITY: __ ;..;..Mu;.;",;d;..;..d~y _______________ _ 

DCSCRlPnON OF RNA/. TURBIDITY: ___ C_'_e_ar ________________ _ 

RNAL~~ ~TY: ___ 5;..;...~0 __________________________ __ 

IfE1.L APPROID) BY: R. C. Wi 11 i ams MMES 

ODOR 
(T WATER: 
WATER 
DISCHARGED 
TO: 

None 
[3 GROlIND SURF'ACE 
[J SlOR'M SElt£RS 
[J DRUMS 

INlnAl. PRE -O£VE1.CAl£NT 

[J TANK TRUCK 
[J STORAGE: TANKS 
[J OTHER 

WATER DEPTH: 3.7 feet from ground surface. 

DEVElOPMENT OBSERVA llONS 

2-05-90 

PAGE: ~ OF.E.. 



ERe / EDGE IiIElL Na 1082 .. , Environmental LOCA 11ON: WAG 7 
and Enerc;y 

OAT£': 1-31-90 
~ Services Co. 

MONITORING WELL .DEVELOPMENT PROGRESS 

ON£' IfEl.L. IIOl.UM£'- 6.2 GALLONS 

GAl.l..ONS /J£SCRIP71ON M£ASIIRED 
pH 

CONDtIC- TOTAL. IIE1.L 
DATE TlM£' (T nJlWXTY l1",TY GM.J..ONS 1Q:.UM.a COMU£NlS PfMP£D 17.IfIIIIDITY (NllI's) (filS) PtIMPED PtJMP£1) 

1-31-90 1430 32 Muddy -- 7.2 616 32 

2-01-90 49 81 

2-02-90 1405 80 Cloudy -- 7.2 660 161 25.9 

2-02-90 1530 69 Slightly 
Cloudy -- 7.3 644 230 37.1 

2-05-90 0915 21 
Slightly 

7.3 602 251 40.5 Cloudy --
2-05-90 1100 20 Clear 5.0 7.3 613 271 43.7 

.. , .. 

REStlL TS AT END Clear 5.0 7.3 613 271 43.7 OF Dfl£l.OPMENT 

COMMENTS Water cleared at 43.7 well volumes passed and moved on. 

! 

! 
i 

! OBSERw:R SIGNA Tl/R£.;1JA 1E 11.' Wa·~~~ ~vm 2-05-90 
! 

0>41"1:" 17 "..,/:" 22 

ERe / EDGE IfEU NO. 1082 

~ Environmental LOOIl1ON: WAG 7 
and Energy 

DATE': 1-31-90 
~ Services Co. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE' IIEZ.L IItXlIME'- 6.2 GALLONS 

l1ME GA/.LCWS D£SCRIP71ON 
pH ~~ Ia~ OATE PCIMP£D 

OF" 1V1RNT'Y COMMENTS 
7lIlIBIDIT'Y (NTlJ's) IIiI.S) PUMPED PtIMP£D 

1-31-90 1430 32 Muddy -- 7.2 616 32 

2-01-90 49 81 

2-02-90 1405 80 Cloudy -- 7.2 660 161 25.9 

2-02-90 1530 69 ~i63~~lY -- 7.3 644 230 37.1 

2-05-90 0915 21 ~1~3~~lY -- 7.3 602 251 40.5 

2-05-90 1100 20 Clear 5.0 7.3 613 271 43.7 

_. . .. 

R£SIJl. 7S A r END Clear 5.0 7.3 613 271 43.7 OF on£LOPMEN7 

COMMENTS Water cleared at 43.7 well volumes passed and moved on. 

OIISERVER SIGNA TUllE" AlA 7E 'D Ltt",S.:.w ~ ,--,tll 2-05-90 
U L.narl es L.Vt I e 

OA""C' 17 "'C' 22 



ERe / EDGE 

I and Energy weLL No. 1082 I 
~ Environmental 

I ~ Services Co. ,_ 

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: 

(i) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
II F:ESF'ONSE OF A F HH TE D Ir-iMETER ~\JEL.L TO (-'"if'~ I 
C~-l{::if;:GE DF ~lJj~ n:.:r.:;: " ) 

(:2) j-:1ETt"IC]I) C)F::-
1~');Jt_ .. i 2 ~I I\.i() II 3 

AND RICE, 1976 (ARTICLE IN 
WRR ENTITLED 

"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PEI'··jETFi:i~:::IT I 1\IG ~\lEI._L.EJ") 

1 .. \;r~i._L_ ~\'!(J u:: t n·~]:2 DP:"T"E ~JF:· "rr=:~'7" 11 :'2 ./ ~"2::3 / I:i () 1 1._"_' i II 

PROJECT NO.: E221-002 C:L_ I Er~l'r: i\/1i--r[[.:,S 

SITE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATOR: B~UCE MCMASTER 

Ii'-.IF'UT DAT{'~ AF~:E: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVE~ TO BOTTOM OF SCREEN - 9 a Jl5 f=EE'T 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT -
ESTIMATED POROSITY OF GRAVEL PACK = .20 

'7 ~ ~;() FEE'T 

FALLING-HEAD INDE \) (.tt ill IF~ F";'iL_LI!\iG, :r(;1l IF F:ISIf\i[i) 
NUMBER OF DEPTH-TIME DATA POINTS = 26 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOSCH) 

SUCCESSIVE COMPUTED 
V{.'iLUES FOF: He, 

( r-= E·~ F~ -r ) 

v 7'~J6() 

7C,jI:'~I=' 
... " ,., I ' .. oJ 

! !r", 
\,1 .. ::; • .. T Ii'IE 

PACE'~ OFE 

e· 

--

ERe / EDGE 

WELL No. 1082 ! ~ Environmental 
I and Energy 
~r-_________ ~ _______ s_er_v_n_c_es __ c_o_· ______ ~ __________ ~ __________ ~tt 

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 
"r-::~ESF'ONf~)E OF ~; FINITE DUiMETEF~ (,'JEL.L TO P;i\~ II\!STAl\jTANEDUE.; 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
tJ?~ SL.L!G l-E~E;"r F:-OG~ DE1-EF:ti ! I r\I I i\iG t .. I'·'{)JFt:(;LI!_.I C L~Or·,~r)!"'Jc:·r I \) I T\{ 

OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 

PROJECT NO.: E221-002 

stTE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATDR: B~UCE MCMASTER 

I r~i~~EF~ [:AS I f···.lt3 INCHES 2. t)() . 

"rc'e::,:.·y u 
t 1.-.....,,1, It 

INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION 10.00 FEET 
DEPTH FROM STATIC LEVE~ TO BOTTOM OF SCREEN -
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT -
ESTIMATED POROSITY OF GRAVEL PACK = .20 

7.50 FEET 

FALLING-HEAD INDE () 

NUMBER OF DEPTH-TIME DATA POINTS = 26 

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

SUCCESSIVE COMPUTED 
W:)LUES FOF: HO 

(f·7 EET) 

/1:::iC:;O 
.... I I ........ 

PAGE ~ OF ..1£. 



ERe / EDGE 
~ Environmental 

and Energy 
I it ~ Services Co. 

ItE"LL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

e 

T I~"'''fE 
(SEC 

5. (jf) 
t(: .. (~~) 
15.00 
20 .. 00 
25 .. ()~) 
::-:::i) .. (i(i 

:3;~5 .. (l() 
"::"r(: ~ (:(; 

.~. !.:j u ~){) 

5() .. (If) 

~S5 t: f)() 

~"J c~ ,~ (J~) 

7t~) .. C±~) 

fj~) " f:)~) 

9~) .. ()() 

1. C)(l • ()() 

110 .. 00 
1. 2C) • (}() 
150 .. 00 
18::) .. ()(> 

210 .. 
2 .~~;. () ~ () () 
3()() n ()(; 

3,~(: ... (jC! 

4~2~)n(j() 

,i~,8C; .. (}Cf 

[)EF'-ri··' TO t.l.J(:j 'rEFo~ 
(cr-r=T "", 
\ I c.i.._ I .r 

6 n 3S() 
6" 5 t:. (:! 
(:S" 66() 
t-;I" 71e) 
6 .. :74() 

{::t" "77(> 
t'..:, .. 7i.71

() 

,b 11 !3,:)() 

6"830 
'!i .. 84·(j 
'~1l8,~,() 

'~'" ~3'?i:) 

t;.J • E: '::;' 1:) 

(~ .. 92~) 
tj .. 9:3f) 
6" 95~) 
t ... ':;?7(j 

,f:. .• 99C) 
7' .. (~4·~) 

7 .. (J7'Cj 

7.100 
'?' " 1 :3() 
'7 sa 1 
7 u 2~)() 

7.23(; 
7.:250 

HE{~D 

(FEET) 

1., 15{) 
., 9::+C} 

" 84·c) 
.7Cj() 

" 7'f::..(j 
• 73() 
.. 7JO 
• :7~)i) 

ul=..7"() 
.. 6'~1(; 

" .:S4() 
t. "=!' ,'~'. 

.. 1._; .... ' .. ~, 

~ t..::L () 
.. 58C: 
a 5·7~) 

• !.5~5t) 
u ~j:3;() 

.51(; 

.460 
• ~43t) 
.. 400 
# :37() 
• 3::::: i) 

• 3£) i) 

.270 
• 2~5() 

109, 

'************************************************************ 
METHOD OF BOUWER AND RICE 

COMPUT~D RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.21E-05 FT/SEC = 3.70E-04 eM/SEC 

I I ··.f,r···i·.::Ji ..... 1.. ,;,:..;:,:..1.. v.!. ! Y .-
• 

ore, .~" he';>" or ,~.~ '!"! ! T T" 1.21E-04 FT**2/SEC 

PA C£' ..l2.. Or 1.f... 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

JllELL NO'~~-I 

HYDRAULIC CONDUCTIVITY CALCULA T/ONS 

(SEC 

15.00 

8() .. (ii) 

110 .. 00 
1.20.00 
150.00 
18::) .. ()() 
210. 

DEPT!""! TD t"J(.7:i"rE:=:~ 

(FEET) 

,.~ .. 66(j 

6.740 

(::o .. 92() 
.' :-'.'_.-. 

0 .. ~i.'::l\j 

,oS u 95(: 

6.990 
-;r, (;4.C) 

7 .. ()~"() 
7.100 

7 .. 2t)() 

7.23C) 
7 n 25i) 

HE{~D 

(FEET) 

1" 150 
.. I~ .. q.() 

11 73C: i 

,. ,f::4() 

.3(Ji) 

.270 
• 2~5() 

(**************t************************************** ******* 
METHDD OF BOUWER AND RICE 

COMPUT~D RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.21E-05 FT/SEC = 3.70E-04 eM/SEC 

1.21E-04 FT**2!SEC 

PACE: .12... OF 1£.. 
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ERe / EDGE 
.... Environmental 
. and EnerJY 
~ Services Co. 

itEU. No. Iv" ... 

HYDRAUliC CONOUCnVITY CALCULA nONS 

234 

TIME IN MINUTES 
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ERe / EDGE 
~ Environmental 
. and Enera 
~ Services Co. 

HYDRAUliC CONDUCnVlrr CALCULA llONS 

2 3 4 5MIN. 

TIME IN MINUTES 
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~Englneerlns. Design" Geoscience. Group, Inc. 

... 
rt'SAMPLE CHAIN OF CUSTOD Y RECORD 

FOR 
NUMBER 

MARTlN MARIETTA ENERGY SYSTEMS 
}68;)::1)/ 726 PeW.slppl par~ OAK RIDGE NA 170NAL LABORA TORY • P.o. Bos 23010 KIlo e. 1'a 87933-1010 

HELL NO. LOCA170N: TYPE: 
~6«( (09) u-JAG - --=to 

SAMPLER: SAMPLE INTERVAL: DATE: 17ME-
C . t1S\~, LO~~ AMrV\.A- ccc~q.'S S -~'3'-3~ \ 117 , 

l\ ($1fiNA 1URC) 

RELINOUISHED BY: DATE: 17ME: , WITH:· RECEIVED BY: DAlE: 17ME: WI 711: 
(SIGNA TlJRE) (SIGNA 7lIRE) . 

.. " . 

C" ~.Y--M9rL-- R-I-8t 
. /(), t f-/-!, 1 1'~() CR40 . ~ ~ 

\J 
U 

-

-
TYPE OF SAMPLE: • SPLIT SPOON CORES-SOIL D AUGER CUmNGS-SOIL D AUGER CUmNGS-ROCK 

D AIR ROTARY CUroNGS-ROCK D DRILL WA TER (NO AIR IN SAMPLE) DOlHER 
I 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
.. 

• 

. 
"' : .'- .. 

... 

-~"~::'l;;'~'-:tl....·.l&.Z~ 

~Englneerln" Desl", " Geoscience. Group. Inc. 

CHAIN OF CUSTOD Y RECORD SAMPL£' 

FOR 
NUMBER 

MARTlN MARIETTA ENERGY SYSTEMS 
}68;)S()/ 726 PelUl.~PI par~ OAK RIOGE NA 170NAL LABORA TORY • P.O. So:&: 2 010 Kno e. 1'a 87833-1010 

I+f:LL NO. LOCA170N: TYPE: 
~D(L (09?--_ uJAG -+ 

S~PL~'r'\ti Q ru~ Ak:d.cvtA-
SAMPLE INTERVAL: DAlE: 17M£': 

L1.G ---q. 'S S '~'3--39 \! !7 
l\ 1"SIGNA1U :) 

RELINOUISH£'O BY: DATE: 17M£': I HfTH:· R£'C£IVE:O BY: DATE: 17ME: HflH: 
(SIGNA TURE) (SIGNA TUR£') . 

: .' ~ , 

C-_ 
. 

~-&CYL-
, 

Ill, 1-,,(A~ If-I -01 _ r\ \) C L5-{J. R-I-8t ..r.", . ~ 1'~() .J1'1'-' 
\J 

U 
-

-

TYPE OF SAMPLE: • SPLIT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK o DRILL WA lER (NO AIR IN SAMPLE) DOlHER , 

ALL SAMPLES ARE IMMEOIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
. 

• 

. 
I~ "" 

: .'. 

.., 



CHAIN OF CUSTODY RECORD SAMPLE 
NUMBER ~ Engineering. Design " Geosclenc~. Group. Inc. 

FOR 
MAR77N MARIETTA ENERGY SYSTEMS 

725 P.W..lppl par~ 
OAK RIDGE NA 110NAL LABORA TORY ro~lcl • P.o. Box 23010 KIlo TIl 97933-1010 ( 

WELL Na LOCA710N: TYP£: 

()7\::;r. vJ tA. C::. -, WPtTSR.. 
SAMPLER: .u -l SAMPLE INTERVAL: DATE: TIM£: 

Q C"").t\ 6.1 /Q. '" .-, M..... 
NIA- Z~+_-kq [::'0'\ II (SIGNARI 'til 

RELINOUISHED BY." DATE: TIME: • WITH: RECEIVED BY." DATE: . 11M£: WlT1f: 
(SIGNA TURE) (SIGNA 7lJRE) 

: 

('\ (\~ \) .. ~C\ .. tt.A- • 
-tY6C fI),}~ 9-I-Y, 9,'$Co '\-\-~ Ci40 . 

\J U 

-
. 

TYPE OF SAMPLE: D SPLIT SPOON CORES-SOIL D AUGER CUroNGS-SOIL D AUGER CUmNGS-ROCK 

o AIR ROTARY WroNGS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) DOTHER. , 

AU SAMPLES ARE IMMEOIA TEl. Y PLACED IN I-CHEM SPECIAL TY ClEANED CONTAINERS AND SEAlED. 

REMARKS: 
. 

• . . 

. 
-e. ! .= 

CHAIN OF CUSTODY RECORD SAMPLE 
NUMBER ~ Engineering. Design " Geosclenc~. Group. Inc. 

FOR 
MAR77N MARIETTA ENERGY SYSTEMS 

725 P.W..lppl par~ 
OAK RIDGE NA 110NAL LABORA TORY ro~lcl • P.o. Box 23010 KIlo TIl 97933-1010 ( 

WELL Na LOCA710N: TYP£: 

()7\::;r. vJ tA. C::. -, WPtTSR.. 
SAMPLER: .u -l SAMPLE INTERVAL: DATE: TIM£: 

Q C"").t\ 6.1 /Q. '" .-, M..... 
NIA- Z~+_-kq [::'0'\ II (SIGNARI 'til 

RELINOUISHED BY." DATE: TIME: • WITH: RECEIVED BY." DATE: . 11M£: WlT1f: 
(SIGNA TURE) (SIGNA 7lJRE) 

: 

('\ (\~ \) .. ~C\ .. tt.A- • 
-tY6C fI),}~ 9-I-Y, 9,'$Co '\-\-~ Ci40 . 

\J U 

-
. 

TYPE OF SAMPLE: D SPLIT SPOON CORES-SOIL D AUGER CUroNGS-SOIL D AUGER CUmNGS-ROCK 

o AIR ROTARY WroNGS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) DOTHER. , 

AU SAMPLES ARE IMMEOIA TEl. Y PLACED IN I-CHEM SPECIAL TY ClEANED CONTAINERS AND SEAlED. 

REMARKS: 
. 

• . . 

. 
-e. ! .= 
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1.0 General Information 

1.1 Well Location 

MONITORING I+ElL PROGRAM 
Hf11 OA TA N.Ali'RA 111£ 

HEl.L. No. 1083 

Monitoring well number 1083 is located in WAG 7. 
It is along the southern boundary of WAG 7, 
approximately 500' southwest of chemical waste pit 
#7. The location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well 

are N 16997.5168, E 27175.9250 (X-IO grid) or 
latitude 35° 54' 33.23" and longitude 84° 19' 

05.89". Coordinate data were provided by Martin 

Marietta Energy Systems. The method used for 
conversion from X-IO 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, Novemb~r 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 1083 was drilled by Geotek Engineering 

Company. An Mobile B-50 and an Ingersol Rand T-4 
rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

and Larry Ledbetter with the assistance of Freddy 

Dixon and Steve Kirk. 
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Well number 1083 was drilled by Geotek Engineering 

Company. An Mobile B-50 and an Ingersol Rand T-4 
rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

and Larry Ledbetter with the assistance of Freddy 
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Drilling commenced on 6/27/89 and was finished on 

8/11/89. 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 

. . * act1v1ty follows: 

6/26/89: The augering rig, augers, pan and 

sampling equipment were deconed. 

6/27/89: The rig and equipment were mobilized to 
the site, plastic was placed on the 

ground over the work area and the rig 

was set up. Split spoons were taken 

from 1.4 to 5.7' or refusal. Two soil 
samples were taken. No bulk density 

sample could be taken because the soil 

was not uniform enough. A 6-inch 

borehole was a~gered from 0.0' to 5.7' 
to auger refusal, water was encountered 

at this depth with the augers and the 

borehole began to fill with water. The 
HP detected high background readings and 

recommended that we stay on the plastic. 

No reading were detected in the soil. 
Photovac readings were less than 1 ppm. 

Because the boring cannot be completed 

with the augers the air rotary method 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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will be used. A 22.0" boring was 
augered to 4.0' and a 15 1/4" diverter 

casing was installed and grouted. 

7/21/89: The T-4 and equipment were deconed, 

mobilized to the site and set up. The 

diverter head was attached and the 

containment box hooked up. An 8-inch 
boring was advanced to 15.0'. While 
drilling, smoke began coming out the top 
of the HEPA filter on the containment 
box. The photovac detected 25 ppm. The 

rig was shut down until the situation 

could be evaluated. The smoke is 

probably coming from the rubbers that 
are used with the diverter attachment. 
HP C.E. stooksbury says to continue 

drilling. After waiting 1-hour for 

recharge the water level was at 5.5' 
below surface. The boring was then 
cleaned again due to the remaining thick 

mud and cuttings. While cleaning the 
boring, the diverter casing pad broke 

and the cuttings began to blowout of 

the broken seal. Activities were halted 

until a decision could be made on how to 
complete the well. 

7/24/89: Decision made to remove cuttings by 
bailing. The bailer was deconed and 
taken to the site. The bailer however 
did not work because the boring had 

caved to 9.0' and it could not remove 

the blockage. The air rotary method was 
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will be used. A 22.0" boring was 
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diverter head was attached and the 
containment box hooked up. An 8-inch 
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drilling, smoke began coming out the top 
of the HEPA filter on the containment 

box. The photovac detected 25 ppm. The 
rig was shut down until the situation 

could be evaluated. The smoke is 
probably coming from the rubbers that 
are used with the diverter attachment. 

HP C.E. stooksbury says to continue 

drilling. After waiting 1-hour for 
recharge the water level was at 5.5' 
below surface. The boring was then 
cleaned again due to the remaining thick 

mud and cuttings. While cleaning the 

boring, the diverter casing pad broke 

and the cuttings began to blowout of 
the broken seal. Activities were halted 

until a decision could be made on how to 

complete the well. 
7/24/89: Decision made to remove cuttings by 

bailing. The bailer was deconed and 
taken to the site. The bailer however 
did not work because the boring had 

caved to 9.0' and it could not remove 

the blockage. The air rotary method was 
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tried again, but too much material came 
out of the broken seal. Activities were 
halted again. 

8/10/89: Decision was made to try and remove mud 
with a pump. The boring was pumped with 

a 1-inch centrifical pump. All the 
material was pumped into 55 gallon 
drums. The well was recharging as fast 
as the material was being pumped out. 
Most of the water'was removed but the 
cuttings remained. The boring is still 
blocked at 9.0'. Augering with 6-inch 
augers was tried next, but failed 
because cuttings are too fine and 
saturated. Both bailing and pumping 

were tried again but neither method 
worked. The boring remains blocked at 
9.0'. A meeting to discuss the problem 
was called by R.C. Williams and will be 

held tomorrow. 
8/11/89: R.C. Williams, Mike Ebers, J. Greene, 

Doug Connery, Bill McMaster and C.A. 

Hodges present for meeting. McMaster 
says that boring needs to be completed 
to 15.0'. It was decided to blow the 
borehole with the air rotary, but J. 

Greene will have to receive permission. 
Permission was given, but respirators 
will have to be worn, air samples will 
have to be taken and fabric and plastic 
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says that boring needs to be completed 
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will have to be placed over existing 

plastic. Respirators were worn by the 

drillers and the borehole was blown with 

the air rotary. No contamination was 
detected and after drilling activities 
were completed the respirators were 

removed. The boring was cleaned out to 

a depth of 13.15' and the 2-inch 
stainless steel and screen were set. 

Sand was then poured in and a bentonite 
seal set. The annulus was then grouted. 

8/30/89: The 2-inch casing was cut to the 
specified height and filed to remove the 

rough edges. Geotek and C.A.H. were 
present. 

9/5/89: The. well was tested with the "Go-NoGo" 
gauge and passed by R.C. Williams. 

This well was logged by ERC Environmental and 

Energy Services Co., Inc., hydrogeologist c. 
Allison Hodges. All well construction materials 

and supplies were from Martin Marietta Energy 
Systems approved batches. The batch origin of 

individual items is shown on the included 
Monitoring Well Materials Certification form. 
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will have to be placed over existing 

plastic. Respirators were worn by the 

drillers and the borehole was blown with 

the air rotary. No contamination was 
detected and after drilling activities 
were completed the respirators were 

removed. The boring was cleaned out to 

a depth of 13.15' and the 2-inch 
stainless steel and screen were set. 
Sand was then poured in and a bentonite 

seal set. The annulus was then grouted. 

8/30/89: The 2-inch casing was cut to the 
specified height and filed to remove the 

rough edges. Geotek and C.A.H. were 
present. 

9/5/89: The well was tested with the "Go-NoGo" 
gauge and passed by R.C. Williams. 

This well was logged by ERC Environmental and 

Energy Services Co., Inc., hydrogeologist C. 

Allison Hodges. All well construction materials 

and supplies were from Martin Marietta Energy 
Systems approved batches. The batch origin of 

individual items is shown on the included 
Monitoring Well Materials certification form. 
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2.0 Teqhnical Information 

2.1 Decontamination Procedures 

MONITORINt: #fEU PROGRAM 

~A;~N1~1m£ 

The drilling rig, down hole tools, surface casing, 

stainless steel screen, stainless steel casing, 

centralizers, and stainless steel silt trap 

underwent the cleaning decontamination procedures 

outlined in the drilling specifications (Release 

Specific Technical Directions for Regulatory 

Compliance Monitoring Wells Phase 1, Oak Ridge 
National Laboratory, Oak Ridge, W.O., K-4147, 

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

2.2 Geology 

WAG 7 is located in MeltQn Valley, which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 

siltstone, and limestone of the 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. These rocks 

have undergone extensive deformation and contain 

many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 

be consistent with the regional strike of 56~ 

northeast and dips of about 30° to the southeast. 
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HEll. No. 1083 

Two samples were collected during drilling, placed 

in I-CHEM speqialty 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 
1083S01 was collected in the split spoon interval 

from 1.4 to 1.8 on 6/27/89 and soil sample 1082S02 
was collected in the split spoon interval from 5.4 
to 5.7 on 6/27/89. 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 D well. A six-inch diameter 
boring was augered from ground surface to auger 

refusal (5.7 feet). The air rotary method was 
required to complete the boring because the augers 

refused before the specified total well depth was 
reached. Therefore, a twenty two-inch diameter 
boring was augered from ground surface to 4.0 feet 

and fifteen-inch diverter casing was installed and 
grouted. An eight-inch diameter boring was then 

drilled with an air rotary tricone roller bit from 

5.7 to 15.0 feet. A two-inch diameter stainless 

steel silt trap was installed from 12.91 to 13.15 
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Two samples 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 
1083501 was collected in the split spoon interval 
from 1.4 to 1.8 on 6/27/89 and soil sample 1082502 

was collected in the split spoon interval from 5.4 
to 5.7 on 6/27/89. 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 0 well. A six-inch diameter 
boring was augered from ground surface to auger 

refusal (5.7 feet). The air rotary method was 
required to complete the boring because the augers 

refused before the specified total well depth was 

reached. Therefore, a twenty two-inch diameter 
boring was augered from ground surface to 4.0 feet 

and fifteen-inch diverter casing was installed and 

grouted. An eight-inch diameter boring was then 
drilled with an air rotary tricone roller bit from 

5.7 to 15.0 feet. A two-inch diameter stainless 

steel silt trap was installed from 12.91 to 13.15 
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feet. Above the silt trap a two-inch diameter 

stainless steel screen was installed from 2.27 to 

12.91 feet. A two-inch diameter stainless steel 

casing was installed above the screen at 2.27 feet 

and extended 2.12 feet above ground surface. A 

sandpack was then poured into the annular space 

from 1.95 to 13.15 feet, with a .45 foot bentonite 

pellet seal poured into the annular space above 

the sandpack from 1.5 to 1.95 feet. The annular 

space from the top of the bentonite seal to the 

surface was tremie-grouted with a cement/bentonite 

slurry. A detail of the well is included on the 

well installation/completion form. 

2.4.2 Well Development 

Well number 1083 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 239 gallons of water had been 

evacuated and the clarity of the discharge water 
was approved by the company representative. The 

final turbidity value measured was 10 NTU's. A 

development form showing the exact method of 

development and other pertinent data is appended. 
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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 239 gallons of water had been 

evacuated and the clarity of the discharge water 
was approved by the company representative. The 

final turbidity value measured was 10 NTU's. A 

development form showing the exact method of 

development and other pertinent data is appended. 
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Installation of Dedicated Monitoring 
Well Pump 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed 
on 2/5/90 at a depth of 11.2 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 1083 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 3.61 x 10-3 cm/second (shown 
as permeability on the hydraulic conductivity 
calculations) 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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IfEZ.L No. 108: 

Installation of Dedicated Monitoring 
Well Pump 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed 
on 2/5/90 at a depth of 11.2 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 1083 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 3.61 X 10.3 em/second (shown 
as permeability on the hydraulic conductivity 
calculations) 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 l1£LLS 

WELL No. 1083 

COMPLIANCE 
PRE -DRILLING TASKS DA TE INIllALS 

1. EXCA VA TlON PERMIT OBTAINED. 

2. ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRIWNG 

.Ja. 

.]b. 

4. 

5. 

6. 

SCREEN AND CASINGS HA j.£ BEEN WASHED. STE:AMEl), 
RINSED WTH DE -IONIZED OR DISTILLED WA TER. RINSED 
WTH ISOPROPYl.. ALCOHOL. ItRAPPED HfTH PROTE:Cl1/IE 
COVERING AND STORED OFF THE GROfJND. 

PRE-PACKA(;£() SCREENS. CASINGS AND CENTRALIZERS 
IfER£ liS£!). 

HQi?K AREA FOR SAMPLE EXAAlINA l10N COVERED WTH 
CLEAN POI. 'fE'TH'tlEN£. 

CLEAN KNIIIES, GlOIIES, SAMPLE JARS AND LABELS 
ON-HAND. 

POI. 'fE'TH'I1..EN£ COVER IN PLACE O&£R HOI.£. 

6-27-89 e-C- \-\ 
6-27-89 ~ 

N/A 

8-11-89 LeA-- \~ 

6-27-89 c.. ~ t\ 

6-27-89 ~~~ 

8-10-89 ~~\~ 

AODlT1ONALNOTE:S/09~~l1ON~ ________________________________________ _ 

09SERVER SIGNA nJRE,/tJA TE: ~ . ~l &::1,.. ~ 8-11- 89 
C. Allison Hodges 

PAGE ...1Jl. OF .23.. 

ERe / EDGE 
Environmental 
and Enercy 
Services Co. 

PRE -DRILLING CHECKLIST FOR 
MONITORING KLLS 

WE'LL No. 1083 

COMPLIANCE 
PRE -DRILLING TASKS DA TE INI77ALS 

1. EXCA VA 110N PERMIT OBTAIN£!). 

2. ALL EQUIPMENT HAS BEEN CLEANED 8EFOHE DRIWNG. 

Ja. 

3D. 

4. 

5. 

6. 

SCREEN AND CASINGS HA 1£ 8EEN WASHED. STE:AM£!), 
RINSED WTH DE-IONIZED OH OIS11LL£l) WATE:R, RINSED 
WTH ISOPROP'tL ALCOHOl.. WRAPP£!) WTH PROTEC111£ 
COVERING AND STOR£!) OFF THE (;I?OtIND. 

PRE -PACKA(;£!) SCHE£NS, CASINGS AND CENTRAl.lZERS 
WERE uS£/). 

MJRK AREA FOH SAMPLE EXAMINA liON COVER£!) WTH 
CLEAN POt. rE'THYl.£N£ 

ClEAN KNIVES, (;lOVES, SAMPlE JARS AND LA8£l.S 
ON-HAND. 

POI. rE'THYl.£N£ COVER IN PLACE' OI£R HOL£. 

6-27-89 c< t).. \-\ 

6-27-89 ~ 

N/A 

8-11-89 L{l\.(-\ 

6-27-89 c.. v::.., t\ . 

6-27-89 ~~~ 

8-10-89 c...~ \4. 

ADOIlIONAL NOTE:S/aesoPVA 11ONS: __________________ _ 

OBS£RIIE'R SlQVATI.IRE/tJATE: ~ . ~l ~~ 8-11-89 
C. Allison Hodges 

PAGE" ..JJl. OF ..2.3.. 



·0 
ERe / EDGE 
Environmental WELL No.J.~8~_ and Energy 

~ Services Co. 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL oeONIZED 

EQtJlPAlENT SCRAPE STEAM STFAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N/A N/A 

AtJGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X 

-. - . 

WORK TOOLS X X X X X 

AtJGEI? PINS X X X X X 

-

OBSERVER SIGNArURE/OATEC, ~Q.LoS-'y\_)'~~c:Y'~r~ 6- 27 -89 
C. Allison Hodges 

PAGE~ OF~. 

•• 
ERe / EDGE 
Environmental WELL No 1083 
and Energy ,,-----

~ Services Co. 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL oeONIZED 

EQlIlPMENT SCRAPE STEAM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE' 

RIG X X X NA NA 

AlIG£RS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X 

.. c. 

WORK TOOLS X X X X X 

AlIGER PIN.S X X X X X 

-

OBSERVER SIGNArURE/OAlFC, C:'~Qh.d:=~-v\._J~~::r~ . .r~ 6-27-89 
C. Allison Hodges 

PAGE --.!.!. OF~. 



.. ERe / EDGE 
Environmental 

~LL No. 1083 
and EnerlY II ~ Services Co. 

ORNL· MONITORING WELL LOG PAGE 1 ~ 2 . - --
LOCATION: WAG 7 OATE: START: 6-27-89 

Rick HerronLLarr~ Ledbetter fiNISH: 8-11-89 
ORILLER: 

Freddx Dixon/Steve Kirk 
LOGGEO SY: C. A 11 i son Hodges 

HELPER: 
HEAL TH PHYSICIST: W. H. Shi npaugh/ 

Mobile B-50/IR T-4 ORILL: L. C. Johnson 

TYPE OHIWNG: Split Spoon, Auger, Air Rotary L(JSRICANT T'rPE: Green Stuff 

No. SAMPLES TAKEN: Two TYPE: Soil 

CONTAINUENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (HER/SAL OEPTH): 5.7' OHIWNG f7..(JIO SAUPLES: . 
DEPTH ORILLED IN HOCK: 9.3' TYPE: OATE: 

TOTAL DEPTH OF HE'LL: 15.0' 

DEPTH SAUPt.E PERCEllr 
fFE'f"n (NUUSER '* HECoVElty SOIL/SEDROCK DESCRIPTION 

FROM TO INTERVAL) i(SPUT SPOONS) 

0.0 1.4 Gravel. (fill material) ~ 

1.4 3.4 15% Clay, moderate yellowish brown, slightly mois 
Contains gravel and roots. 

3.4 5.3 1083S01 75% Clay, mottled, pale yellowish brown, moderate 
yellowish brown, and medium gray. Contains 
some weathered shale, medium gray. Clay is 
moist. 

5.3 5.4 Shale, moderate olive brown. Hi ghl y 
weathered, hard, fractured. 

5.4 5.6 1083S02 100% Clay, light brown, with weathered shale, medium 
gray. 

5.6 5.7 Limestone, light gray, fine grained, wet. 
5.7 Split spoon/Auger refusal. Encountered water 

with auger at 5.7'. 
5.7 7.0 *Smooth, even drilling. Fast. 
7.0 10.5 Hard, even drilling. 

10.5 15.0 Hard, uneven, rough, drilling. 

15.0 Total Depth -. 
PAGE l.L OF 1.L 

., ERe / EDGE 
! Environmental 

HeLL No. 1083 
• and Enero • ~ Services Co. 

ORNL MONITORING WELL LOG PAGE _1_ OC"---L I 

LOCA770N: WAG 7 DATE:; START: 6-27-89 

Rick HerronLLarr~ Ledbetter fiNISH: 8-11-89 
DRILLER: 

Freddx Dixon/Steve Kirk 
LOGGED BY: C. Allison Hodges 

HELPER: 

Mobile B-50/IR T-4 
HEALTH PHYSICIST: W. H. Shinpaugh/ 

DRILL: L. C. Johnson 

TYPE ORIWNG: Split Spoon, Auger, Air Rotary LUBRICANT TYPE:: Green Stuff 

No. SAMPLES TAKEN: Two TYPE: Soi 1 

CONTAINUENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (REFlJSAL DEPTH): 5.7 1 
DRIWNG fl.UID SAMPLES: . 

DEPTH ORiLlED IN ROCK: 9.3 1 

TYPE: DATE: 

TOTAL DEPTH OC" ItCLI..: 15.0 1 

~';; SAUPL£ PERCEIIT 
(NlIUBER '* RECOVEJty SOIL/ll£DROCK D£SCHIP77ON 

iFROU TO INTERVAL) i(SPUT r~/ 

0.0 1.4 Gravel. (fill material) ~ 

1.4 3.4 15% Clay, moderate yellowish brown, slightly mois 
Contains gravel and roots. 

3.4 5.3 1083S01 75% Clay, mottled, pale yellowish brown, moderate 
yellowish brown, and medium gray. Contains 
some weathered shale, medium gray. Clay is 
moist. 

5.3 5.4 Shale, moderate olive brown. Hi ghl y 
weathered, hard, fractured. 

5.4 5.6 1083S02 100% Clay, light brown, with weathered shale, medium 
gray. 

5.6 5.7 Limestone, light gray, fine grained, wet. 
5.7 Split spoon/Auger refusal. Encountered water 

with auger at 5.7 1
• 

5.7 7.0 *Smooth, even drilling. Fast. 
7.0 10.5 Hard, even dri 11 i ng. 

10.5 15.0 Hard, uneven, rough, drilling. 

15.0 Total Depth 

PAGE lL OF R. 



~ 
ERe / EDGE 
Environmental WE'LL No. 1083 
and Eneru 

~ Services Co. 
I 

ORNL iriON! TORING WE'LL LOG II PAGE _2 IT--L 

~';; SAMPLE PERCENT 
(NUMB£R. RECOVERY SOIL/llEDROCK DESCRIPl10N 

FROM TO INTERVAL) (SPLIT SPOONS) 

Notes: 

*Lithologic description of rock drilled from 
5.7 1 to 15.0' not available due to the use of 
a containment box. 

Bulk density not determined due to poor 
quality of split spoon samples. 

" ' 

~ 

,-

-. "". 

-

PAGE -1l OF .fL. 

~ 
ERe / EDGE 

! Environmental KLL No. 1083 
and EnerIY ... Services Co. 

ORNL MONITORING KLL LOG II PAGE 2 OF.. 2 - -
~"IJ SAMPLE PERCENT 

(NUMBER ,. 
I (s:Jf.oJIER 

Y 
SG¥L/llEDROCK D£SCRIPl1ON 

iFROM TO INIERVAL) """''''''''IS) .- . ...,....' 

Notes: 

*Lithologic description of rock drilled from 
5.7' to 15.0' not available due to the use of 
a containment box. 

Bulk density not determined due to poor 
quality of split spoon samples. 

" ' 

.-
" 

., <'."' '" 

-

PAGE .-ll OF 1l.... 



Engineering, Design & Geosciences Group, Inc. 
725 Pellissippi Parlnray 
P.O. Box 23010 Knon:i.lle. Tn 37933-1010 (615)966-9788 

WELL No. 1083 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGG£D PROOFED 
BY: C. Allison Hodges BY: r~ichael L. Ebers 

DmUUNGCOMPANy:~:_G~e~o~t~e_k ______________________ __ 

DRILlER: Larry Ledbetter HELPER: Freddy Di xon/ 
Rick Herron 

EQUIPMENT all 6 INCH AUGER 1.7 LF. 

all 22 INCH AUGER 4 LF. 

I2!l 8 INCH ROTAR>'- 9.3 

MA T£RIALS US£[) 

EST. USED 
VOL. VOL. 

10.1 FEET OF 2.0 IN. s.s. SCREEN 

...i.:,..4 FEET OF 2.0 IN. s.s. CASING 

_3 __ 6__ SACKS OF SAND 

_1_.2.Q. POUNDS OF BENTONITE PELLETS 

1....lL4--L1/~ACKS OF CEMENT 

6 1/4 POUNDS OF POMJERED BENTONITE 

1 O. 0 GALLONS OF WA TER (CEMENllNG) 

REASON FOR DIFFERENCES BETWEEN ESllMA TEO 
VOLUMES AND USED VOLUMES 

Wash out zones and spillage. 

It£l..L COJei' VS£D 0 LOCKINt; STEEL COJei' 
OJ Fl.1.ISH MOUNTED lIEU COJei' 
DOTH£R 

S1L r TRAP lISED )f3" 0 NO 12!1 

MONITORING ItEl.L PUMP BASE SET AT 11 . 2 FEET. 

C£N7l?AUZERS AT 8. 0 FEET. 

LOCA "ON WAG 7 
C:N'J. ~fosrf?!,A TES 
~7 .. J 75.9250 
£LEV. GROUND 75D 7 
£LEV. TOP STAINLESS 
STEEL CASING. 756 . 39 
DRILLING DA TES: 
STARTED: 6-27-89 
ANISHED: 8-11-89 

LOCKINt; STEEl. COlIER 

~NQIf DIAMETER 
i"'I S~ PROTE'CTI'E CASlNt; 

3:--1 ~ 1f ABO'E GROUND 
ro • FT. eaow 
GROUND Sl.JRFACC 

~ CONCRETE' PAD 

bIIF d" 1 / 4 INCH DIIlERTER 
CASlNt;....Q......Q... FT. MOlE" 
GRPtlIIP Sl.JRFACC ro 
_£!._ -. _u FT. 8£1.0w CROlIND 

Sl.JRFACC 

..E.....JNCH eOROfOt£ 

_u_-._Uro'~ 

rAt GRour SEAL ~ ro 
....l.......2.. FEEr 

~NCH DIAMETER 
eOROfOt£ 

~NCH DIAMETER SrAlNLESS 

STEEl. CASlNt; 2.12 FT. ABO'E 

GROUND stlRFACC ro 2 _ 27FT. 
e£l.OW GROUND stlRFACC 

.. 8£NT'ON/TE' P£U.ET ~ 
...1.2.... ro 1. 95 fEU 

.·1 sr.o9~~ 13. 15 fEU 

, ~NCH DIAM£7ER ____ FEET. 

____ FEET. 
~=l"~ :i srAINLESS STEEl. ...Q...Ql0 

NOTE: 
ALL DEPTHS ARE MEASUR£[) 
FROM (;ROUND SURFACE 
UNLESS OTHERWISE NOTED: 

TYPE 0 WELL 

f.oW~.9m 

HaC CUNiED our IWlAl ~ 0:;:::-::: 
ro ..ll..l5cErr : .. :.::.:.: .. :.: .. :.: 12 . 91 ro ~ 

8OrTOM OF 8OR£H0t£ 

~ 

PAG£~ OF~. 

Engineering, Design & Geosciences Group, Inc. 
725 Pellissippi Parlnray 
P.O. Box 23010 Knon:i.lle. Tn 37933-1010 (615)966-9788 

WELL No. 1083 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGG£D PROOFED 
BY: C. Allison Hodges BY: r~ichael L. Ebers 

DRIWNG COMPANY: Geote k 
~~---------------------------

DRILLER: Larry Ledbetter HELPER: Freddy Di xon/ 
Rick Herron 

EQUIPMENT alI---...;6"---__ INCH AUGER 1.7 LF. 

all 22 INCH AUGER _.....:4 __ LF. 

I2!l 8 INCH ROTAR>'- 9.3 

MA T£RIALS USED 

EST. USED 
VOL. VOL. 

10.1 FEET OF 2.0 IN. s.s. SCREEN 

...i.:,..4 FEET OF 2.0 IN. s.s. CASING 

_3 __ 6__ SACKS OF SAND 

_1_.2.Q. POUNDS OF BENTONITE PELLETS 

1....lL4--L1/~ACKS OF CEMENT 

6 1/4 POUNDS OF POMJERED BENTONITE 

1 O. 0 GALLONS OF WA TER (C£MENllNG) 

REASON FOR DIFFERENCES BETWEEN ESllMA TED 
VOLUMES AND USED VOLUMES 

Wash out zones and spillage. 

It£l..L COJei' VS£D 0 LOCKINt; STEEL COJei' 
OJ FZ.I.ISH MOUNTED lIEU COJei' 
DOTH£R 

S1L r TRAP lISED )f3" 0 NO 12!1 

MONITORING ItEl.L PUMP BASE SET AT 11 . 2 FEET. 

C£N7l?AUZERS AT 8. 0 FEET. 
____ FEET. 

____ FEET. 

NOTE: 
ALL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS OTHERWISE NOTED: 

TYPE 0 WELL 

£LEV. GROUND 7 4. 27 
REV. TOP STAINLESS 
STEEL CASING. 756 . 39 
DRILLING DA TES: 
STARTED: 6-27-89 
ANiSHED: 8-11-89 

LOCKINt; STEEl. COlIER 

10 INCH DIAMETER 
14--- STEEL PROTE'CTI'E CASlNt; 

3':: 1 9 FT.
O
' ABO'E GROUND 

ro 2 • FT. eaow 
GROUND Sl.JRFACC 

AM.~::'-- CONCRETE' PAD 

~--".- 1 / 4 INCH DIIlERTER 
CASlNt;....Q......Q... FT. MOlE" 
GRPtlIIP Sl.JRFACC ro 
_£!._ •• _U FT. 8£1.0w CROlIND 

Sl.JRFACC 

..E.....JNCH eOROfOt£ 
_u_ .• _Uro'~ 

8 • 0 INCH DIAMETER 
eOROfOt£ 

2 • 0 iNCH DIAMETER SrAlNLESS 

STEEl. CASlNt; 2.12 FT. ABO'E 

GROUND stlRFACC ro 2. 27FT. 
e£l.OW GROUND stlRFACC 

---- 8£NT'ON/TE' P£U.ET ~ ...1.2.... ro 1. 95 fEU 

SAND e,ACK 
..... --~ ro 13.15 fEU 

, 2. 0 INCH DIAM£7ER 

J=I~t----- srAINLESS STEEl. ...Q...Ql0 

f.oW~.9m 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING IfFLL AlA T£RIALS 
CERTlFlCA TlON 

WELL No._1083 ---
DA TE: 8-11-89 

ITEM/MA TERIAL DA TE USED BA TCH NUMBe? 

SANO 
8-11-89 Stores --

BENTONITE 
8-11-89 Stores 

STAINLESS STEEL SCREEN (PREPACKAGED • )£5) o NO 8-11-89 Stores 

STAINLESS STEEL CASING (PREPACKAGED ~ ~) 8-11-89 Stores 

STAINLESS S7ff:L CENTRALIZERS (PREPACKAGED ~ ~) 8-11-89 Stores 

STAINLESS S7ff:L CAPS (PREPACKAGED • )£5) 
ONO 8-11-89 Stores 

MONITORING IfEl.1. PUMP (PREPACKAGED .~ ~) 2-05-90 4 

GROUT 
8-11-89 1 

HeLL COVERS 8-11-89 1 
--- ------ ------ --~ 

SURFACI:.- CASING 

COMMENTS: . 

OBSERveR SlGNATlIRE/tJATEL-~4.n~ 8-11-89 
C. Allison Hodges 

PA'G£ 15 OF 23 - --

..., ERe / EDGE 
WELL No._108~_ 

I Environmental 
and Energy DA T£': 8-11-89 

~ Services CO. 

MQNITORING iff'1.' AlA ~RIA'S 
CERTlFlCA TlON 

ITE'M/MA TE'RIAL Q~ lE. fI..$£Il Ii.~ TCH t.1.lJ.4J/JE"R 

SAND 
8-11-89 Stores --

BENTONITE" 
8-11-89 Stores 

STAINLESS STEFL SCREEN (PREPACKAGED • >6) C NO 8-11-89 Stores 

STAINLESS STEEl. CASING (PREPACKAGED ~ ~) 8-11-89 Stores 

STAINLESS STEEl. CENTRAliZERS (PREPACKAGED ~ ~) 8-11-89 Stores 

STAINLESS STEEl. CAPS (PREPACKAGED • >6) CNO 8-11-89 Stores 

MONITORING lIEU PUMP (PREPACKAGED • YES) CNO 2-05-90 4 

GROlJT 
8-11-89 1 

IfE"LL CO~S 8-11-89 1 

SURFACI:: CASING 

COMMENTS: . 
-

-

. 

• OBSER'D SIGNA TURE/l>A TE" C· cio..Q~ ~ ef"== 8-11-89 

C. Allison Hodges 



•• ~ 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-itE"LL COAlPL£TlON 
CHECKLIST 

~LL No.~ 

COMPLIANCE 
DA TE INITIALS 

POST-WELL COUPLETION TASKS 

1. MUD SCRAPED FROM AUGEHS, SAMPLERS, AND All 
6-27-89 L~H-

OTHER F()tIIPAIENT. 

2. ALL MlID FROM Rlt; AND E'()tIIPAIENT SCRAPINGS AND 6-27-89 CJA 4 
CUTT7NGS DISPOSBJ OF IN ACCORDANCE IffTH THE 
SPFClflCA TTON - PRO'v1DED. 

J. W£L1 O£l£l.OP£O IN ACCORDANCE IffTH THE SPECIFICATION" 2-05-90 DCJL 
PR0'v10ED AND DETAILS OF THE' DEIIE1.OPItIENT ACTT'v1TY 
RECOROED. 

4- DRlWNt; SlTc PROPERL Y CLEANED liP AFTER 8-11-89 r tA-l:\-
CCMlPLETTON OF IfEl.J. INSTAlJ.A TTON. 

" RElEASE' SPECIfiC TECHNICAL OIRECllONS FOR RE(Jt.ILA TORY COIiIPUANCE MONITORINt; W£L1S 
PHASE I, OAK RIOt;£' NATTONAL LABORATORY, OAK RID(;£. W.O. K-4147, APRIL 1987. 

OBSE'RI;ER SIGNA TlJRE/OA ~ , ru Q ~~ == 8-11-89 
c. Allison Hodges 

'b.~,:,~ 2-05-90 
D. Charl es Ly\l e 

PAt;£' ~ OF ~ 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-Hf"LL COMPL£TlON 
CHECKLIST 

I+f:LL No. 1083 

COMPLIANCE 
DA TE INITIALS 

PQST-WEI.I. CQAlPI.ETlON T~SK~ 

1. MUD SCRAP£'{) FROM AUGERS, SAMPLERS, AND All 
6-27-89 t-l6r H-

OTHER E()(JIPMENT. 

2. All MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 6-27-89 c..L44 
CUTllN(;s DISPOSED OF IN ACCORDANCE' HtTH THE 
SPEC/RCA TlON" PRO'tlD£,{). 

J. KLL D£IIEl.OPEO IN ACCORDANCE HtTH THE SPEc/FlCA TlON" 
2-05-90 D(.L 

PRO'tlDEO AND DETAILS OF THE D£IIEl.OPIIENT ACTI'tITY 
RECORO£l). 

.f.. DRlWNG SITE' PROPER! Y CLEANED UP AF7E'R 8-11-89 C. @;~ 
COMPLETION OF IfEZ.L INSTALLA TlON. 

" RElEASE SPEc/FlC TECHNICAL DIREC7IONS FOR REGtJLATORY COMPUANCE' MONITORING ~LLS 
PHASE I. OAK RIDGE NATIONAL LABORATORY. OAK RIDGE. w.o. K-4147, APRIL 1987. 

OBSERI,£R SIGNA TlJRE,/tJA ~ , c:).1) Q .t...D:::. ~ xC'" 8-11-89 
C. Allison Hodges 

2-05-90 

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

DEVELOPMENT DETAILS 

NONITORING WElL 
DEVELOPMENT FORM 

ME1HOO OF 
DElfLaPM~ Surging and Pumping 

ItE'LL No 1083 '--
LOCA TlON: WAG 7 

DElfLOPMENr 2-02-90 11M£: _________ _ BEGAN DATE: 

D£1IE1..OPMENr 
ENDING DATE: 2-05-90 

DElfLOPMENr 
OBS£RIIE'D 8Y: D. Charl es Lytl e 

ewE lIEU !lQ.VME.· 6. 3 CAJ.LONS 

TOrAL GALLONS PVMP£/): 239 TOrM. lIEU. J,Q.lJME.S PtJMP£D: 38.0 

INI11AL pH: 7.0 FINAL pH: ~ 
INI11AL COND£lC11~'TY (uS): 545 FINAL CONDVC11~'TY (u$):.....;;.5.;;.;03~_ 
D£SCRIP11ON OF INl11AL nJRBlDI'TY:_M_u_d....;dy:..-____________ _ 

D£SCR1P11ON OF RNAL nJRBlDITY:_..;;.Se.;;.;.m;.;..;i;.....;..C.;..;l e;;..;a;.;.r ___________ _ 

RNAL ~~ ~TY: __ 1_0 ________________ _ 

IIEZ.L API'WOIEV BY: R. C. Wi 11 ; ams MMES 

CXJOR 
OF WATER: 
WATER 
DISCHARGED 
TO: 

None 
[]I GROtJND SURFACE 
a STOIiM SEJIERS 
a IJRtAIS 

INl11AL PRC-DEl£J..OPItI£Nr 

a rANK TRtJCI( 
. a STORAtE rANKS 
a OTHER 

WATER DEPTH: 1.8 feet from ground surface. 

DEVElOPMENT OBSERVA TlONS 

08S£R~ SIGNA 1'lIIfE/1JA 1E 't>. Ut-£o\ 10 oS \ ~\ L 2 - 05 - 90 
D. Charles Lyt e 

PAtE ..1L OF ..1L 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

ME7HOO OF 
oEl£ZOfMEN6 Surging and Pumping 

~Ll No. 1083 

LOCA TlOM,WAG 7 

OE.1lELOPMENT 
=B£i~~=~~D.~~=re_: ____ 2_-_02_-_9_0 ______________________ ~Me __________________ __ 

OE.1lELOPMENT 
ENDING DATE: 

OE.1lELOPMENT 
OBSER/,£/) BY: 

2-05-90 

D. Charles Lytle 

ONE IfEZ.L HXUM£.· 6. 3 GALLONS 

TOTAL. GAlLONS PUMPED: 239 TOTM. IIf1.J. HXlAII£.S PUMPED: 38.0 

INll1Al. pH: 7. 0 RNAl. pH: 7. 0 
INITlAl. CONOUCm,fTY (uS): 545 RNAL CONOUC~IIfTY (uS):--.;;..;50;;..;.3 __ 
OESCRIP~ON OF INIT1AI.. TURSlo/TY: __ M_u_dd...;;Y ___________________ _ 

O£SCRIP~ON OF FINAl. TURBlo/TY: __ ..;;..Se=m~i.......;..Cl;...;e_a.;...r ___________________ _ 

FINAL ~~ ~TY: ____ 1_0 ________________________________ _ 

lIEU APPROIEP BY:. ___ ...;.;R.,::.. • ....;:C~,_W:,:..i:...:l..:..l...;.;i a:::.::m.:.;::s---..:.M.::,.M:.:,E.;;:..S _______________ _ 

fXJOR 

OF WATER: 
WATER 
OISQIARGEl) 
TO: 

None 

IN/~AI. PRE-OO'El.OPIIENT 

[J TANK TRUCK 
. [J STORAGE TANKS 

[J OTHER 

WATER DEPTH: 1.8 feet from ground surface. 

DEVELOPMENT OBS£RVA TlONS 

2-05-90 

PAGE..lL OF A 



ERe/ EDGE WElL NO • 1083 ., Environmental Lt:X:AT10N: WAG 7 
and EnerlY 

L)t7E' 2-02- 90 
~ Services Co. 

MONITORING 1fELL DEVELOPMENT PROGRESS 

ONE WElL IIOLUAIE- 6.3 GAJ..1..0NS 

GALLONS D£SCRJP71ON MEASlJR£D 
pH 

CfMDI./C- Tr:>1"AI. /fEU 
DAlE llAiE OF' 'ftJIaJITY 

~:J 
GALLONS HXlAiE.S COMMENTS 

I'UItIP£D TI.IRIIIDITY (irI'RfS) PtJIIIII£D I'UItIP£D 

2-02-90 1405 123 Muddy -- 7.0 545 123 19.5 

2-02-90 1530 55 Muddy -- 7.4 527 178 28.3 

2-05-90 0915 31 Cloudy -- 7.3 441 209 33.2 

2-05-90 1030 10 
Slightly 

30 7.2 461 219 34.8 Cloudy 

2-05-90 1100 20 
Semi 

10 7.0 503 239 38.0 Clear 

J 

RESULTS Ar END Semi 10 7.0 503 239 38.0 
OF DflEOPM£NT' Clear 

COMMENTS Water wouldn1t clear up completely. After 38 well volumes, 
passed and moved on. 

0IIS£Rt£R stiW4~1l" 'b. Ch't'-, ~ <.-. ';',\, ,.,...~ • 2-05-90 
U Chrlrl..e..s I \ltl t:l 

I')AI"C" 18 "C" 23 

ERe/ EDGE WEU NO . 1083 

.. Environmental LOCATION: WAG 7 
and Enercy 

Ll47c:. 2-02-90 
~ Services Co. 

NONITOBING JfELL DEVELOPMENT PROGRESS 

ONE WELL VOLUME- 6.3 GALJ..ONS 

fJAU.0NS' lJ£SC1tIP11ON UiJ'L<:1JM'tJ CDNDIIC- TOTAL ttEJ.L. 
DAlE llME OF 

'~; 
pH rz: fJAU.0NS' IQ.lIIES COMMENTS PfJM1t£1) Tl.lRfJDTY I"UIttIIfI'£1J PfJM1t£1) 

2-02-90 1405 123 ~ -- 7.0 545 123 19.5 

2-02-90 1530 55 -- 7.4 527 178 28.3 

2-05-90 0915 31 -- 7.3 441 209 33.2 

2-05-90 1030 10 Cl~~d 30 7.2 461 219 34.8 

2-05-90 1100 20 sec~ 10 7.0 503 239 38.0 

RESULTS AT END se
c
{ 10 7.0 503 239 38.0 

OF MJ;EOPMENT ear 

COMJI£N1S Water wouldn1t clear up completely. After 38 well volumes, 
passed and moved on. 

0SSERfIER SIt;NA~TE 'b ~"'" ~ .~ ...... ,\, ,+~ a 2-05-90 
U .nri r PC: 1 lit 1 (:l 



ERe / EDGE 
~ Environmental 
. and Energy 

I __ ~ Services Co. 

WELL 

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 

1083 

"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CI-IPd:';.:DE OF IJ4i4TEF~") 

(2) METHOD OF 80UWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"(.~ f:,UY3 -rE;'::)"! FOP CETE:::::iV! I 1\1 I NG HYDF(P-IUL I C I \) I Ty' 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
F:Er·'~E·Tr:~{:I-r;:i\.if3 l/ • .!Ei_L,S!i) 

~lt~:L.L_ ~\JC! '. ~ :J. (::3~~:: DATE OF TEST: 3/05/90 

?ROJEST NO.: E221-0C5 CL I Er·'·.i-r: i\.i~·iEE; 

.-, _'.. 1 •• 1 __ "_,,-1 ) .L W,\!. I.i-'<::J _ .:=,-•. ';i .. ~,.···TTt"\r.'. !,;-",-:, 7 

EDGE,' INC. FIELD INVESTIGATOR~ BRUCE MCMASTER 

I NF'UT D(~ TA (~iRE ~ 

INNER CASING DIAMETER = 2.00 INCHES 
H-H\iEP SC}-;~EEI\I OF! OPEN··-HOLE DIAI·"1ETER::::: 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.63 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 10.55 FEET 
THICKNESS OF SATURATED AQUIFER ZONE::::: 10.63 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT - 8.3() FEE'r 
ES~IMATED POROSITY OF GRAVEL PACK = ... ':'t<-., 

.tt ~.'.~" 

F(:·!L~.L.I:\!Ei-l"·!Ef~r:) T!\J[:I!;:'~< :;;;: () (JI1!1 IF F?:IL..L,Ir'·.!f3 5
lf

()11 IF F:ISIl\l~~i) 

NUMBER OF DEPTH-TIME DATA POINTS = 21 

f'~() ;.l~i~lF~ C~C~~''''ir':)LJurf::r: F~-r':;-:;Jivi I r\iTf~f~C::::F'''r iJF F'L,{JT !JF L.C)C:; (;-'1) t.)~::; ~ '1" I l'i!E~ 

SUCCESSIVE COMPUTED 
\)P:!L_tjf~S I=OF< t'1(j 

(FEET) 

e .. 5·"~~13 '? 
ft 5()~::r3 

• 4f-j!34 

I ." •. 
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HELL No. 1083 

ERe / EDGE 
~. , Environmental 

and Energy 
-.; Services Co. l ___ :.....--______ --'-_~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

, PROGRAM BLUGT, 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 
"f;:ESF'DNSE OF I~ FINITE DIAMETEP i}')EL.L TO AN INST~d··.iTP:;NEOUS 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"f~ ElL.UG TEST FOF' DETEni· ... lINlhIG HYDF;:{iULIC CO!'./DLJCTI\!ITV· 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 

DATE OF TEST: 3/05/90 

?ROJEST NO.: E221-005 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INNER CASING DIAMETER = 2.00 INCHES 
H·JI'.IEF': SCF:EEl'1 or.:;: OPEN .. -HOLE DIAI·'1ETER:.::: 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.63 FEET 
DEDTH FROM STATIC LEVEL TO BOTTOM OF SCREEN - 10.55 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.63 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT -
E3~IKATED POROSITY OF GRAVEL PACK = "':'("', 

n ~"_,, 

NUMBER OF DEPTH-TIME DATA POINTS = 21 

'JP:,L_ljES 1=OF< ~1(: 

(FEET) 

8.3(,) FEET 

t ,:c­
y '~.J "I TIi"lE 

; 

! 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1083 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

THIE 
(BEi: 

~~ It ()() 

:l (; " ()~:) 

1:::5" UO 
~2(; It t)() 

25 It (>() 

3() II (~~) 

::::5 OJ ~)C} 

L1C:~ II (i!) 

·4!5 .. ()C: 

5() 11 ()C: 

55 .. t)(: 

(;;0 .. 0:) 

t:.5 l; ()() 

70 .. 00 
75;00 
8()" (;() 

85~. i)C, 
:?it) _ ::)() 

95 Q f.)t) 

1 t)i) Il c)() 

105 .. 00 

DEPTH TO iiJi'-"1TER 
(r-"t:E-r) 

711 82() 
7 .. 950 
E: ft <)2() 
8. i).gt) 

811 
fJ .. 11 () 
~'3" 1 ::::;() 
~3 .. 1·4(1 
8 .. l6t) 
:~L 11:30 
~:3" 1 c;:() 

f:3u21e) 
8. :::?i') 
8 .. 2 1+(i 

8.2,·,+0 
8.260. 
8,. :2.::'() 
8u ~27(J 
8. ~28() 
8 .. 2:3t) 
8. :29() 

HEAD 
(FEET) 

It L1-Ei() 
• 3~5() 
.2E:() 
lJ 22(> 
n 21 () 

1 0;-, 
'" •• z ...... 

/I tiC) 
o 1 \~J() 
u 1.4·() 
· 1 :~~l:) 
• 1 j,O 
• ()9C) 

u (::8() 

• ()I~() 

.. ().f;j() 

a (),{1() 

.0,,10 

.030 
Q (i2(: 

.. ~)2(~ 

.OiO 

****************t******************************************** 
METHOD OF BOUWER AND RICE 

COMPUTED RE8UL~S USrNG DIAMETER OF DRILLED HOLE: 

PERMEABILiTY = 1. 18E-04 FT/SEC = 3.61E-03 CM/SEC 

TRANSMISSIVITY = 1.26E-03 FT**2/SEC 

PAGE -1Q. OF .1l. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1083 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

5 q ()() 

1e):I ()C; 

1 ~.:.::i 01 ~) () 

25 u ~){) 

t;.·5 u e)() 

75 ~ C:() 
8() .. (jl:) 

8511 i)(, 

9C). ::)(; 
95 .. (){) 

105 .. 00 

DEPTH TO !"..lATER 
(r--EE"r) 

8 n ()2C~ 

8. ():3() 

8 ~ ()I=tC) 

8 .. l10 

8. ::::~::f) 

8.2.{+O 
8.260. 

8 u :27() 
8. 28C; 

8. :29() 

METHOD OF BOUWER AND RICE 

HEAD 
(FEET) 

• 3~.S() 
.2S() 
., 22(i 

.. 170 

.. 1:2() 
,! ; .... ·1 

d 4- J. ">_,' 

• (;9£) 

u ()i3'() 

• !)I~J() 

.060 

.040 

.040 

.030 

• c)2(: 

COMPUTED RESUL~S USING DIAMETER OF DRILLED HOLE: 

PERMEABILiTY = 1.18E-04 FT/SEC = 3.61E-03 CM/SEC 

TRANSMISSIVITY - 1.26E-03 FT**2/SEC 
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ERe / EDGE 
~ Environmental 
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~ Services Co. 

Jtf'U. 

HYDRAUliC CONDUCTIVITY CALCULAnONS 

2 4 5MIN. 

TIME IN MINUTES 
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H>Z28AUUC CONDUCTlI1TY CALCULA no~ 

TIME IN MINUTES 
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~Engineering. Design & Geoscienc~s Group. Inc. 
7215 PeUJaslppl Parlnray 
P.o. Box 23010 KnoxvUle. Tn 57933-1010 

LOCAllON: 
AG-r 

SAMPLE INTERVAL: 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA llONAL LABORATORY 

TYPE: 
SOIl 

DATE: 
1·.4 I rD I. e \ O~-7-7- oC\ 

SAMPLE 
. NUMBER 

RELINQUISHED BY: 
(SIGNA TURE) 

DA TE: llME: I M111: RECEIVED BY: 
(SIGNA TURE) 

DATE: 17M£.· U?711: 

TYPE OF SAMPLE: 0 AUGER CUmNGS-SOIL 0 AUGER CUmNGS-ROCK 

AIR ROTARY CUmNGS-ROCK 0 DRILL WA TER (NO AIR IN SAMPLE) 0 OlJlER _____ _ 

ALL SAMPLES ARE IMMEOIA TELY PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: --------------------------------------------------------------------

-

I~ 
o 
-h 

~Engineering. Design & Geoscienc~s Group. Inc. 
7215 PeUJaslppl Parlnray 
P.o. Box 23010 KnoxvUle. Tn 57933-1010 

LOCAllON: 
AG-r 

SAMPLE INTERVAL: 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA llONAL LABORATORY 

TYPE: 
SOIl 

DATE: 
1·.4 I rD I. e \ O~-7-7- oC\ 

SAMPLE 
. NUMBER 

RELINQUISHED BY: 
(SIGNA TURE) 

DA TE: llME: I M111: RECEIVED BY: 
(SIGNA TURE) 

DATE: 17M£.· U?711: 

TYPE OF SAMPLE: 0 AUGER CUmNGS-SOIL 0 AUGER CUmNGS-ROCK 

AIR ROTARY CUmNGS-ROCK 0 DRILL WA TER (NO AIR IN SAMPLE) 0 OlJlER _____ _ 

ALL SAMPLES ARE IMMEOIA TELY PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: --------------------------------------------------------------------

-



-0 
QI 

c.c 
(\) 

I~ 
o 
-t) 

I~ 

~. Engineering. Design & Geoscienc~s Group, Inc. 
726 Pe1U.nlppl Parkway 

• P.o. Box 23010 lCnoxvUle. Tn 37989-1010 

CHAIN OF CUSTODY RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE' NA TlONAL LABORA TORY 

HELL NO. 

SAMPL{R: 
C-. 

.l.) 1\ C· - 'i-
SAMPLE' INTERVAL: 

\ t 
-to S·I 

11M£: 

o9S-0 

NUMBER 

1007,. :=,oz. 

RELINQUISHED BY: 
(SIGNA TVRE) 

DA TE.' 111M£: I . WITH: RE'CEIVEO BY: 
(SIGNA TVRE) 

WIlli: 

TYPE OF SAMPL£: !SPLIT SPOON CORES-SOIL 

o AIR ROTARY CUmNGS-ROCK 

o AUGER CUmNGS-SOIL 

o ORILL WA TER (NO AIR IN SAMPL£) 

o AUGE'R CUmNGS-ROCK 
o OlliER ____ _ 

ALL SAMPLE'S ARE IMMEOIA TEL Y PLACED IN I-CHE'M SPECIAL TY CLEANE'O CONTAINERS AND SEALED. 

REMARK~ ______________________________________________________________________ _ 

., 

-

I~ 

I~ 

~Engineering. Design & Geoscienc~s Group, Inc. 
72& PeWulppl Parkway 

• P.o. Box 29010 Knoxville, Tn 97939-1010 

WELL Na 

SAMPL{R: 
C-. 

RELINQUISHED BY: 
(SIGNA TURE) 

LOCA770N: 

DA TE: 77ME: • WITH: 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA 770NAL LABORA TORY 

TYPE: 

DATE: 77ME: 

o9S"""O 

NUMBER 

100-;;':;'02-

RECEIVED BY: 
(SIGNA TURE) 

WITH: 

TYPE OF SAMPLE: EtSPLlT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

rt AIR ROTARY CUmNGS-ROCK o DRIU WA TER (NO AIR IN SAMPLE) o OTHER _____ __ 

. AU SAMPLES ARE IMMEDIA TEl Y PLACED IN I-CHEAl SPECIAL TY CLEANED CONTAINERS AND SEALED. 

R£MARK~ _____________________________________________________________ _ 

~---------------------------------------------------------------------------~ -
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORING WE1J.. PROGRAM 
WE1J.. DA TA NARRA 111£ 

HEll. No. 1084 

Monitoring well number 1084 is located in WAG 7. 
It is in the southeast corner of WAG 7, 
approximately 300' east of chemical waste pit #7. 
The location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well 

are N 17282.3522, E 27852.1449 (X-l0 grid) or 

latitude 35° 54' 39.29" and longitude 84° 19' 
00.99". 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 1084 was drilled by Geotek Engineering 

Company. A Mobile B-50 and an Ingersol Rand T-4 

rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

and Larry Ledbetter with the assistance of Freddy 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITORING WEl.L PROGRAM 
HE1.L OA TA NARNA 111,£ 

HEZ.L No. 1084 

Monitoring well number 1084 is located in WAG 7. 
It is in the southeast corner of WAG 7, 
approximately 300' east of chemical waste pit #7. 
The location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well 

are N 17282.3522, E 27852.1449 (X-10 grid) or 

latitude 35' 54' 39.29" and longitude 84° 19' 

00.99". 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 1084 was drilled by Geotek Engineering 

Company. A Mobile B-50 and an Ingersol Rand T-4 

rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

and Larry Ledbetter with the assistance of Freddy 

PAtE _1_ OF' .n...... 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

AlONlTORING HELl. PRO(;RAAI 
HElL DA TA NARRA lTV£' 

ItEZ.L No. 1084 

Dixon. Drilling 'commenced on 6/27/89 and was 

finished on 8/11/89. 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:* 

7/6/89: 

8/9/89: 

The auger rig and the equipment 

necessary to drill and sample with were 

deconed. The rig-and equipment were 

mobilized to the site, plastic was layed 

down over the work area and the rig was 

set up. Split spoons were taken from 

.5' to 9.5' or refusal. Two soil 
samples and a bulk density sample were 

taken. A 6-inch boring was augered to 

10.0' or refusal. Photovac readings 

were less than 1 ppm inside and outside 
the borehole. The air rotary method 

will be required to complete the boring. 

A 22.0" borehole was augered to 4.0' and 

a 15 1/4" diverter casing was installed 

and grouted. 

The T-4 was deconed along with the 
drilling equipment and mobilized to the 

site. The diverter head was attached 

and a containment box was connected. 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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MONITORING HEZ1. PROGRAM 
WEU DA TA NAHRA lTV£' 

HEZ1. No. 1 084 

Dixon. Drilling 'commenced on 6/27/89 and was 

finished on 8/11/89. 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:* 

7/6/89 : 

8/9/89: 

The auger rig and the equipment 

necessary to drill and sample with were 

deconed. The rig"and equipment were 

mobilized to the site, plastic was layed 

down over the work area and the rig was 

set up. Split spoons were taken from 

.5' to 9.5' or refusal. Two soil 
samples and a bulk density sample were 

taken. A 6-inch boring was augered to 

10.0' or refusal. Photovac readings 

were less than I ppm inside and outside 
the borehole. The air rotary method 

will be required to complete the boring. 

A 22.0" borehole was augered to 4.0' and 

a 15 1/4" diverter casing was installed 

and grouted. 

The T-4 was deconed along with the 

drilling equipment and mobilized to the 

site. The diverter head was attached 

and a containment box was connected. 

-
* 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. 

MONITORINt) HELL PROGRAM 
HELL 014 TA NAHRA TTlIE' 

HE1./. No. 1084 

The boring was completed to 15.10' with 
an 8.0" tricone bit. An air and water 

sample were taken at 15.0'. After 

waiting 1 hour for recharge, the water 
was measured at'4.10 feet below surface. 

The boring was cleaned, the rods removed 

and the rig moved off the hole. The 
2.0" stainless steel screen and casing 

were installed to a depth of 15.08'. 

Sand was then tremied in with water to 
7.75' and a bentonite seal was poured 
into a level of 5.53'. Three bags of 

sand and 50 lbs. of bentonite were used. 
The annulus was grouted using 1 bag of 

cement and_5 lbs of bentonite. Grouting 

procedures were documented by James Lamb 

of ERC. The air sample was checked 

under an ultraviolet light. No 
hydrocarbons were detected . 

. 8/30/89: The 2.0" casing was cut to the specified 

height and filed to remove the rough 

edges. Geotek and C.A.H. were present. 

9/5/89: The well was tested with the "Go-NoGo" 

gauge and passed by R.C. Williams. 
Geotek and C.A.H. were also present. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologist C. 
Allison Hodges. All well construction materials 
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MONITORING I!fEZ.L PROGRAM 
I!fEZ.L OA TA NARRA 7711£ 

Hf1.L No. 1084 

The boring was completed to 15.10' with 
an 8.0" tricone bit. An air and water 

sample were taken at 15.0'. After 

waiting 1 hour for recharge, the water 
was measured at'4.10 feet below surface. 

The boring was cleaned, the rods removed 
and the rig moved off the hole. The 

2.0" stainless steel screen and casing 

were installed to a depth of 15.08'. 
Sand was then tremied in with water to 
7.75' and a bentonite seal was poured 
into a level of 5.53'. Three bags of 

sand and 50 lbs. of bentonite were used. 
The annulus was grouted using 1 bag of 

cement and_5 lbs of bentonite. Grouting 

procedures were documented by James Lamb 

of ERC. The air sample was checked 

under an ultraviolet light. No 
hydrocarbons were detected . 

. 8/30/89: The 2.0" casing was cut to the specified 

height and filed to remove the rough 

edges. Geotek and C.A.H. were present. 

9/5/89: The well was tested with the IGo-NoGo" 

gauge and passed by R.C. Williams. 
Geotek and C.A.H. were also present. 

This well was logged by ERC Environmental and 

Energy Services Co., Inc., hydrogeologist C. 
Allison Hodges. All well construction materials 
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MONITORINt: IfEZ.l. PROGRAM 
IfEZ.l. DA TA NARRA TlVE' 

HE1.L Na. 1084 

and supplies were·from Martin Marietta Energy 
Systems approved batches. The batch origin of 

individual items is shown on the included 

Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 

stainless steel screen, stainless steel casing, 

centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 

outlined in the drilling specifications (Release 

Specific Technical Directions for Regulatory 

Compliance Monitoring Wells 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 7 is located in Melton Valley, which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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, 
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and supplies were "from Martin Marietta Energy 

Systems approved batches. The batch origin of 

individual items is shown on the included 

Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 

centralizers, and stainless steel silt trap 

underwent the cleaning decontamination procedures 

outlined in the drilling specifications (Release 

Specific Technical Directions for Regulatory 

Compliance Monitoring Wells 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 7 is located in Melton Valley, which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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, 
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MONITORING HflL PR()(;RAM 
HflL OA TA NARRA 71VE' 

#IE1.1. Na..J..Q.8.A 

Rogersville Shale, Maryville Limestone, Nolichucky 
Shale and the Maynardville Limestone. These rocks 
have undergone extensive deformation and contain 

many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56° 

northeast and dips of about 30° to the southeast. 

2.3 Sample Collection 

Three samples were collected during drilling, 
placed in I-CHEM specialty cleaned glass 

containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 
4-500S, ORNL. Chain of custody forms for these 
samples are included with this data package. Soil 

sample 1084501 was collected in the split spoon 

interval from .5 to 2.5 on 7/7/89, soil sample 
1084S02 was collected in the split spoon interval 

from 8.5 to 9.5 on 7/7/89 and drill water sample 
1084W01 was collected from the water pump on the 

drill rig on 8/9/89. Analytical results for the 
soil and drill water 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 ~.7 to 7.3. The 
sample was measured, and weighed, and a bulk 

density of 2.02 grams/cm3 was calculated. 
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WEZ.L No. 1 084 

Rogersville Shale, Maryville Limestone, Nolichucky 
Shale and the Maynardville Limestone. These rocks 
have undergone extensive deformation and contain 

many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56° 

northeast and dips of about 30° to the southeast. 

2.3 Sample Collection 

Three samples were collected during drilling, 
placed in I-CHEM specialty cleaned glass 

containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 
4.5005, ORNL. Chain of custody forms for these 
samples are included with this data package. Soil 

sample 1084S01 was collected in the split spoon 

interval from .5 to 2.5 on 7/7/89, soil sample 
1084S02 was collected in the split spoon interval 
from 8.5 to 9.5 on 7/7/89 and drill water sample 

1084W01 was collected from the water pump on the 

drill rig on 8/9/89. Analytical results for the 
soil and drill water 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 6.7 to 7.3. The 

sample was measured, and weighed, and a bulk 

density of 2.02 grams/cm3 was calculated. 
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2.4 Installation and Development 

2.4.1 . Installation 

MONITORINt: WElL PROGRAM 
ItEL1. DA TA NARRA TTL£' 

WELL No. 1084 

This was a type D well. A six-inch diameter 
boring was augered from ground surface to auger 
refusal (10.0 feet). The air rotary method was 
required to complete the boring because the augers 
refused before the specified total well depth was 
reached. Therefore, a twenty two-inch diameter 

boring was augered from ground surface to 4.0 feet 
and fifteen-inch diverter casing was installed and 
grouted. An eight-inch diameter boring was then 
drilled with an air rotary tricone roller bit from 
10.0 to 15.10 feet. A two-inch diameter stainless 
steel silt trap was installed from 14.83 to 15.08 
feet. Above the silt trap a two-inch diameter 
stainless steel screen was installed from 9.53 to 
14.83 feet. A two-inch diameter stainless steel 
casing was installed above the screen at 9.53 feet 

and extended 1.91 feet above ground surface. A 
sandpack wa~ then poured into the annular space 
from 7.75 to 15.08 feet, with a 2.22-foot 
bentonite pellet seal poured into the annular 
space above the sandpack from 5.53 to 7.75 feet. 
The annular space from the top of the bentonite 

seal to the surface was tremie grouted with a 
cement/bentonite slurry. A detail of the well is 
included on the well installation/completion form. 
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2.4 Installation and Development 

2.4.1 Installation 

MONITORING II£l.L PROGRAM 
HELL I)A TA NARRA"~ 

ItEZ.L. No. 1084 

This was a type 0 well. A six-inch diameter 
boring was augered from ground surface to auger 
refusal (10.0 feet). The air rotary method was 
required to complete the boring because the augers 
refused before the specified total well depth was 
reached. Therefore, a twenty two-inch diameter 

boring was augered from ground surface to 4.0 feet 
and fifteen-inch diverter casing was installed and 

grouted. An eight-inch diameter boring was then 
drilled with an air rotary tricone roller bit from 
10.0 to 15.10 feet. A two-inch diameter stainless 
steel silt trap was installed from 14.83 to 15.08 
feet. Above the silt trap a two-inch diameter 
stainless steel screen was installed from 9.53 to 
14.83 feet. A two-inch diameter stainless steel 
casing was installed above the screen at 9.53 feet 

and extended 1.91 feet above ground surface. A 
sandpack wap then poured into the annular space 

from 7.75 to 15.08 feet, with a 2.22-foot 
bentonite pellet seal poured into the annular 
space above the sandpack from 5.53 to 7.75 feet. 
The annular space from the top of the bentonite 

seal to the surface was tremie grouted with a 
cement/bentonite slurry. A detail of the well is 
included on the well installation/completion form. 
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2.4.2 Well Development 

MONITORING lfEl..L PROGRAM 
H£l.L. DA TA NARRA 7TVE' 

lfEl..L No. 1084 

Well number 1084 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 152 gallons of water had been 

evacuated and the clarity of the discharge water 
was approved by the company representative. The 

final turbidity value measured was 80 NTUts. 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 2/8/90 at a depth of 12.6 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 1084 was tested for the determination 
of hydraulic conductivity of the aquifer in the 

vicinity of the well screen. This was 
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2.4.2 Well Development 
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HEZ.L No. 1 084 

Well number 1084 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 152 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 
final turbidity value measured was 80 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 2/8/90 at a depth of 12.6 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 1084 was tested for the determination 
of hydraulic conductivity of the aquifer in the 
vicinity of the well screen. This was 
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HE1.L No. 1084 

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 2.87 x 10-5 cm/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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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MONITORING HELL PR()(;RAM 
ItfZ.L [)A TA NARRA 17V£ 

HE1.L No. 1084 

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 2.87 x 10-5 cm/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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 ftFLLS 

WELL No. 1084 

COMPLIANCE 
PRE -DRILLING TASKS .I2M£ INI77AI..S 

1. EXCA VA nON PERMIT OBTAINED. 7-07-89 cArt\-

2. ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 7-06-89 c-p<t\ 

Ja. SCR££N AND CASINGS HA 1£ BEEN WASHED. STEAMED. N/A 
RINSED WTH DE-IONIZED OR DlSnLLED WA TER, RINSED 
WTH ISOPROPYl.. ALCOHot.. WRAPPED WTN PROTE'Cnl£ 
COVERING AND STORED OFF THE GROUND. 

..]'b. PRE-PACKA(;£[) SCREENS. CASINGS AND CENTRALIZERS 8-09-89 C' A:- t\ 
WERE USED. 

4. HtWK AREA FOR SAMPLE EXAMINA nON COIlERED WTH 7-07-89 CAt\ 
CLEAN POI. 'tE'TH"YI.£NE. 

5. ClEAN KNII£S. (;£01£S. SAMPLE JARS AND LABELS 7-07-89 CA+\ 
ON-HAND. 

6. POl'tE'TNrLENE COlIER IN PLACE O~ HOt£. 7-07-89 r AH 
ADDInONALNo~/~~nONS ________________________________________ _ 

08SER>FR """*' 7Ui\'Jf",AM?EC:-. ~ Cl vO-,~-09-89 
C. Allison Hodges 
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PRE -DRILLING CHECKLIST FOR 
MONITORING HELLS 

WELL No. 1084 

COMPLIANCE 
PRE -DRILLING TASKS .I2dl£ INlllAI.S 

1. EXCA VA "ON PERMIT OBTAIN£l). 7-07-89 c.J\-t\-

2. AU EQUIPMENT HAS BEEN CLEAN£l) BEFORE DRilliNG. 7-06-89 c...A-t\ 

.10. SCREEN AND CASINGS HA 1£ BEEN WASHED. STEAM£l), N/A 
RINSED IfITH DE-IONIZED OR OIS"UED WA 1ER. RINSED 
IffTH ISOPROP)'t ALCOHot. WRAPPED IfITH PROTE'C"I£ 
COI,£RING AND STOR£tJ OFF" THE Q1()(JND. 

.l'6. PRE-PACKA(;£!) SCREENS. CASINGS AND CENTRAlIZERS 8-09-89 (' P\- ~ 
HERE USED. 

4. HtWK AREA FOR SAMPLE EXAAlINA"ON COVERED IffTH 7-07-89 U\!j 
CLEAN POI. 'lE:THYL£NE. 

5. CLEAN KNII£,s: GlOI£,s: SAAIPLE JARS AND LABELS 7-07-89 CAB 
ON-HAND. 

6. POI. 'lE:THYl.£N£ COI£R IN PLACE OVER HOt£. 7-07-89 C A \-\ 

A~"ONALNO~/~~"OW~ ____________________________________ _ 

aBS£R1If:R S7Q\1A1lIRf"/DA~. Cl-Sl. Cl ~-09-89 
C. Allison Hodges 
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DECONTA&//NA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPrL nElON/ZED 

EOtJlPMENT SCRAPE STFAM STE'AM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N/;4 N/;4 

AtJGERS X X X X X 

BITS X X X X X 

RO/)S X X X X X 

SAMPLERS X X X X X t 
PIPES X X X X X 

WORK TOOLS X X X X X 

AtJGER PINS X X X X X 

~ 

OBSERVER SIGNATVRE/DA~. ~ ~~ Q 7.-06-89 
C. Allison Hodges 

L..--. --- ---~ 
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DECONTAM(NA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL oeONIZ£O 

E'()I.IIPAI£NT SCRAP£ ST£AN Sl'E:AM ALCOHOL WATER 
CLEAN RINS£ RINS£ RINSE' 

RIG X X X N/A N/A 

AI.IGE'RS X X X X X 

BITS X X X X X 

ROOS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

-

OBS£RVER SIGNATVR£/OA~. ~~~Q 7.-06-89 
C. Allison Hodges 
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~ Services CO. 

ORNL MONITORING WELL LOG PAGE ___ a:--L , 

LOCATION: WAG 7 DATE; START: 7-07-89 

Rick Herron/Larry Ledbetter fiNISH: 8-09-89 
DRILLER; 

Freddy Di xon LOGGED BY: C. Allison Hodges 
HELPER: 

Mobile B-50/Ingersol Rand T-4 
HEAL TH PHYSICIST: L. C. Johnson 

DRILL: Jerry Gray 

TYPE DRIWNG: SQl it SQoonLAuger/ Ai r Rotar~ LUBRICANT TYPE: Green Stuff 

No. SAMPLES TAKEN: Two T'I'P£' Soil 

CONTAINMENT T'I'P£- Plastic, Pan. Containment Box 

THICKNCSS OF SOIL (REFlISAL DEPTH): 10.0' DRlWNG Fl.UID SMlPLES: 

DEPTH DRILL£[) IN ROCK: 5.11 T'I'P£: Water DA TE.' 8-09-89 

TOTAL DEPTH a:- I££!: 
15.11 

~':5 SMlPLE PERCENT 
(NUMBER ,. RECOVElfy SCNL,/SEDROCK D£SCRIPTION 

FROM TO INTERVAL) (SPUT SPOONS) 

0.0 • 5 Gravel • (fil1 material) 
~ .5 2.5 l~~~~~g 70% Clay, light brown, with roots and gravel, also " 

some shale. Moist. Firm to soft. 
2.5 4.5 90% Clay, mottled, medium bluish gray, brownish 

gray and light brown. Contains shale, 
weathered, dusky brown and dark yellowish 
orange, with mica. Hard, firm clay from 3.5 
to 4.5. 

4.5 6.5 100% Clay, mottled, medium dark, gray, brownish 
gray, and light brown. Contains shale, dusky 
brown and bluish green with mica. ~loi st. 

6.5 8.5 100% Clay, medium dark gray, with shale, highly 
weathered and fragmented, greenish gray to blue l 

that contains mica. Moi st and hard. 
8.5 9.5 a~~~~Os Clay, shaley, medium dark gray with silt and 

mica lenses. Contains some pebbles. Saturated. 
9.5 Split spoon refusal. 

• 9.5 10.0 Clay, shaley, medium dark gray, with silt and 

• mica lenses. Contains some pebbles. Saturated. 
Limestone (fizzes with acid) on bottom of 
augers. *Augered interval. 

PAGE -1L a:-
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ORNL MONITORING WELL LOG PAGE' ___ QC"~ . 
LOCATlON; WAG 7 DATE: START: 7-07-89 

Rick Herron/Larry Ledbetter fiNISH: 8-09-89 
DRILLER: 

Freddy Di xon L(){;G£'D BY: C. Allison Hodges 
HELP£R: 

HEAL TH PHYSICIST: L. C. Johnson 
DRILL: Mobile B-50/Ingersol Rand T-4 Jerry Gray 

rtPE DRILL/NG; S p 1 it Spoon/AugerlAir Rotar~ LUBRICANT rtPE: Green Stuff 

No. SAMPLES TAKEN: Two rtPE' Soil 

CONTAINMENT rtPE' Pl asti c, Pan. Containment Box 

THICKNESS QC" SOIL (REFUSAL DEPTH): 10.0' DRILLING FlUID SAMPLES: 

DEPTH DRILLED IN ROCK: 5.1' TYPE: Water OAT£:: 8-09-89 

TOTAL DEPTH QC" WELL: 
15.1' 

~':5 SAMPlE PERCEIIT 
(NUMBER Ik RECOVElty SOIL/I!1£DROCK O£SCRIPTlON 

FROM TO INTERVAL) (SPUT 

e 0.0 .5 Gravel. (fill material) 
.5 2.5 1~~~~?§ 70% Clay, light brown, with roots and gravel, also " 

some shale. Moist. Firm to soft. 

~ 90% Clay, mottled, medium bluish gray, brownish 
gray and light brown. Contains shale, 
weathered, dusky brown and dark yellowish 
orange, with mica. Hard, firm clay from 3.5 
to 4.5. 

4.5 6.5 100% Clay, mottled, medium dark, gray, brownish 
gray, and light brown. Contains shale, dusky 
brown and bluish green with mica. ~'oi st. 

6.5 8.5 100% Clay, medium dark gray, with shale, highly 
weathered and fragmented, greenish gray to blue 

that contains mica. Moist and hard. 
8.5 9.5 a~~~9U~ Clay, shaley, medium dark gray with silt and 

mica lenses. Contains some pebbles. Saturated. 
9.5 Split spoon refusal. 

9.5 10.0 Clay, shaley, medium dark gray, with silt and 
mica lenses. Contains some pebbles. Saturated. 
Limestone (fizzes with acid) on bottom of 
augers. *Augered interval. 

PAGE ..lL QC" 
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ORNL ).IONI TORING WE'LL LOG IJ PAGE _2_ OF.._2_ 

DEPTH SAMPLE PERCENT 
(FEET) (NUMBER .t RECO~Y SOIL/IJ£DROCK DESCRIPl10N 

FROM TO INTFRVAL) (SPUT SPOONS) 

10.0 Auger refusal. 

10.0 11.5 *Hard, irregular, uneven drilling 
11.5 IS.I( Very hard, irregular drilling. 

IS.I( Total Depth 

*Oetailed lithologic logs could not be pro-
vided due to use of containment box. 
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ORNL MONITORING WELL LOG II PAGE' _2_ OF._2_ 

~~~ SAMPLE PERCENT 
(NUMBER ~ rst£f.°VERY 

'J 
SOIL/'I!1£lJROCK DESCRIPTION 

~ 
INTFRVAL) 

Auger refusal. 

10. • *Hard, irregular, uneven drilling 
11.5 15.1C Very hard, irregular drilling. 

15.1C Total Depth 

*Detailed lithologic logs could not be pro-
vided due to use of containment box. 
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Engineering. Design & Geosciences Group. Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (815)988-9788 

WELL No. 1084 

WELL INSTALLA TlON/COMPL£TlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGGED. PROOFED 
B~ C. A 11 , son Hodges BY: Mi chae 1 L. Ebers 

DRIUUNGC~PANH~~:~~Ge~o~t~e~k ___________________________ __ 
Rl ck t erranT 

DRILLER: Larry Ledbetter HElPER: Freddy Dixon 

LOCA TlONL..........:.=-...:.--=-

'/f'f.'? ,~~. ~~O,ffINA TES 

F 27.852.1449 
£l.£V. GROI.INO 758 40 
El£V. TOP STAINL£SS 
STEEL CASING 760·31 
ORILUNG OA TES: 
STARTED: 7-07-89 
ANISHED: 8-09-89 

L OCKI/II(; STEEL co l£I\' EQIlIPMENT [3 22.0 INCH AUGER 4.0 

[3 ~/NCH AUGER 6.0 

LF. 

LF. 
II rIO INCH DIAM£7ER 

s:rm
6

PRo1E:cTI'£ CAS/Nt: 
~O' ABO'£ t;R()(JND 
ro L. U n: BELOW 
(;R()(JND SURFACE 

OJ ~/NCH ROTARY 9.1 

MA TERIALS 1IS£'D 

EST. IISED 
VOL. VOL. 

5.3 
11. 6 

FEET OF 2. 0 IN. s.s. SCREEN 

FEET OF 2. 0 IN. S. S. CASING 

2.10 3.0 SACKS OF SAND 

35...JL50.0 POUNDS OF BENTONITE' PELLETS 

.2......Q 1.......Q SACKS OF CEMENT 

J.Q... POUNDS OF POWlJERED BENTONITE' 

15. 0 GALLONS OF WA TEl!.. (CEMENTING) 

REASON FOR DIFFERENCES BETWEEN ESTIMA TE'D 
VOLIlMES AND USED VOLIIME'S 

Irregular bore e diameter. 

ItELL CO~ IJSE1) 

SIL r 1RAP USCIJ 

IX! l.oaaNG STEEl. COI£JIi' o FLUSH IIOVNTED If£f.I. CO~ 
OO'/H£R 

I'f3' IXI· NO 0 

MONITORINt; W&J. PI.JMP BASE S£T AT 12.6 FEET. 

CENTRAUZE"RS AT 5 . 0 FEET. 
14.0 FEET. 

____ FEET. 

NOTE: 

~ CONCRETF PAD 

27 • GlvCH J)/l£I\'TER 
Ciiiiii' tL u n. ABO'£ 
(;IW(I1dJ SVRFACE: TO 
__ 4 •• _ IU n. 8E1.0W (;R()(JNO 

SVRFACE 

22 • 0 INCH 8OREJIOtE 

O.O~ 

SEAl. ~ TO 

;;;...;;....;_ FEET 

~NCH DIAMETER 
BOREHOlE 

2 • 0 INCH OIAMETER srAlNl.£'SS 

STEEL CAS/Nt: 1. 91n. ABO'£ 

GROtIND StJRFACE TO JL..Wr. 

~~ .. lI£NTlNTF: PE1.J.ET SEAl. 

5.53 TO 7.75 FEET 

.1 ~5A~15.08 FEET 

f.JL...tNCH OIAMETER 

.'~3~ :i S1i4INI.ESS STEEL 0.010 
St.OTTED 
~TO 

AI.!. DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS OTHERWISE N01FD: 

HOlE CI.EAN£D OtIr :':':'. ':':'.:. STEEl. SIL r 'f1W>. , , , '1 2 . 0 """ DiAIIE7ER ",-

It>~ :I'ffl, 14.83 It> 1 r.-tf>a , 
8Om:M OF 8OR£HOt.£ 

15.19m-
NOT TO SCALE 
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Engineering, Design & Geosciences Group, Inc. 
725 Pelllssippi ParklRly 
P.O. Bo'%. 23010 Kno'%.ville, Tn 37933-1010 (615)968-9788 

WELL No. 1084 

WELL INSTALLA TlON/COMPLETION FORM 
O.R.N.L MONITORING WELL PROGRAM 

L OGGEIl. PROOFEf) 
BY: C. Alllson Hodges BY: Michael L. Ebers 

DRIWNG C9MP~NY..' ~eotek 
R1C Herron 

DRIlJ..ER: Larr!L Ledbetter HELPER: Fredd~ Di xon 

EQUIPMENT 

MA TERIALS USED 

EST. USED 
VOL. VOL. 

[3 

[3 

[! 

22.0 INCH AUGER 

6.0 INCH AUGER 

8.0 INCH ROTARY 

5 . 3 FEET Of" 2. 0 IN. S. S. SCREEN 

11. 6 FEET OF 2. 0 IN. S. S. CASING 

2.10 3.0 SACKS OF SAND 

35..Jl50.0 POUNDS OF BENTONITE PEL1.£TS 

2..s.Q 2. 0 SACKS OF CEMENT 

10 POUNDS OF POWDERED BENTONITE 

15. a GALLONS OF WA TFR (CEMEN71NG) 

REASON FOR DIFFERENCES BErw£EN ES71MA TEO 
VOLUMES AND USED VOLUMES 

Irregular bore hole diameter. 

4.0 

6.0 

9.1 

/ItElJ. COlE1\' /.ISED IKI l()Ql(lfrl(; STEEL COlei' 

LF. 

LF. 

o FLllSH MOI/NTED IfflL COlei' o 01H£R 

5Il. T TIi'AP /.ISED >D" r;gj NO 0 

MONITORING ItEl.1. PUliP BASE S£:T AT 12.6 FEET. 

CENTl?AUZERS AT 5 • a FEET. 
14.0 r::-rr:-r ____ r,;;,t;;I. 

____ FEET. 

NOTE: 

LOCA T/ON,---.;..;..;...;.;;;;......;. __ 

r:!1.'-; ,~~ . CfsOffINA TES 

E 27,852.1449 
£l.£v. GROt/NO. 758 40 
£l.£v. TOP STAINlESS 
STEEL CASING 760. 3] 
ORILUNG OA lES: 
STARTED: 7-07-89 
FINISHED: 8-09-89 

lOCK/Nt: srm COl<ER 

~ 10 UVCH DIAMETER 
1"1-__ s:rE!].,PffOTCCTI'£ CAS/Nt: 

j • L b a
O

' ABOI£' GROUND 
ro 2. n: mow 
GROUND SURFACE 

/wq.""jiI:;--- CONCRETE: PAD 

~~~ 27. OvlW..(J/l<ERrER 
'C.iiiiii_. U":. u_ n: ABOI£ 
GRtJ(IND S(JRFACE TO 
_'1:_"_ IU n: 8£1.OW GRO(JND 

StJRFACE 

22 • 0 UVCH BOREHOt.£ 

....Q.JL~ 

GROUT SCAL ~ ro ""'--5. 53 FEET 

8 • 0 INCH DlAMErER 
BOREHOt.£ 

2 • 0 UVCH DlAME'rER SrAUVLESS 

srm CASlNt: 1 . 91n: ABOI£ 

GROUND StJRFACE TO 9. 53 n: 

.-+--- sr.'7 5A~ 15 • 08 FEET 

2 • 0 INCH DlAMErER 

J::::j~I---- STAINl.ESS srm O. 010 
stOTrED st:R£EN 

....2.....21TO~ 

AlL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNlESS OTHERMSE NOTED: 

HOlE C'I.£AN£J) OUT 2 • 0 INCH DlAMErER ~rllfjvLn;::5J 
ro ~ ----.;110{ t;::~H--- srm 5Il.T TIi'AP~ 

-
--tII,t...;.' •. .:-. •. ..:..... • • .,.:... .....:.1.. 14 . 83 ro 15. 08:m-BOTTOM OF IJf.)R£]I«£ . . . . 

IS. 19m-
NOT TO SCALE 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING Jtf"LL AlA TERIALS 
CER TlRCA T/ON 

~LL No. 1084 -----
DA TF: 8-vJ-vJ -I 

lTE'M/MA TERIAL DA TF USED BATCH NUUBER 

SAND 

8-09-89 1 --

BENTONITE' 
8-09-89 Stores 

STAINLESS STEEL SCREEN (PREPACKAGED 129 )£S) 
DNO 8-09-89 Stores 

STAINLESS STEEL CASING (PREPACKAGED 129 YES) o NO 8-09-89 Stores 

STAINLESS STE'EL CENTRAliZERS (PREPACKAGED 13" ~) 
DNa 8-09-89 Stores 

STAINLESS STCEL CAPS (PREPACKAGED I» 'fES) 
0110 8-09-89 Stores 

MONITORING #fELL PUMP ( PREPACKA(J£f) I» >£5) 
DNa 2-08-89 4 

GROUT 
8-10-89 1 

Hf"LL COVERS 8-09-89 Stores 
SURFACE CASING 

COMMENTS: 

08S£R1,£R SlGNA~RE/bATE' Co C\g9 t E):> ~ 8-10-89 
C. Allison Hodges 

PAGE ~ OF..2..l... 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING Jtf"LL AlA TERIALS 
CER TlRCA T/ON 

~LL No._108~_ 

DA TF:~8-~~::.~ 

lTE'M/MA TERIAL DA TF uS£!) BATCH NUUBER 

SAND 

8-09-89 1 --
BENTONITE' 

8-09-89 Stores 

STAINLESS STEEL SCREEN (PREPACKAGED 129 )£S) 
DNO 8-09-89 Stores 

STAINLESS STEEL CASING (PREPACKAGED 129 YES) o NO 8-09-89 Stores 

STAINLESS STE'EL CENTRAliZERS (PREPACKAGED 13" ~) 
DNa 8-09-89 Stores 

STAINLESS STCEL CAPS (PREPACKAGED I» 'fES) 
0110 8-09-89 Stores 

MONITORING #fELL PUMP ( PREPACKA(J£f) I» >£5) 
DNa 2-08-89 4 

GROUT 
8-10-89 1 

Hf"LL COVERS 8-09-89 Stores 
SURFACE CASING 

COMMENTS: 

PAGE ~ OF..2..l... 
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ERe / EDGE 
Environmental 
and Enerl,Y 
Services Co. 

POST-ft£LL COMPLE770N 
CHECKLIST 

HE'LL No. 1084 

COMPLIANCE 
OA 7E INITIALS 

POST- U£LL CQUPL£170N TASKS 

1. 

2. 

.J. 

4. 

UUD SCRAP£D FROM AUGERS. SAMPlERS. AND AI..l.. 
OTH£H E(J{JIPUENT. 

ALL UUD FROU RIG AND £(J{JIPUENT SCRAPINGS AND 
ClJTl1NGS DISPOSED OF IN ACCORDANCE' iffTH THE 
SPEc/FlCA nON- PROVlD£D. 

fEll DEIIEl..OtP£D IN ACCORDANCE' iffTH THE SPEClFlCA 7l0N­
PROVIDED AND DETAILS OF TH£ DEIIEl..OPMENT AC71",TY 
RECORDED. 

DRIWNG SITE PROP£Hl Y Cl.£AN£D UP AFTER 
COMPL£71ON OF lIEU /NSTALlA nON. 

7-07-89 

7-07-89 

2-08-90 

·8-09-89 

cAli 

c..LA t+ 
"'"DeL-

C A J..\ 

.. R£lEASE SPEClFlC TECHNICAL DIR£cnONS FOR REGULATORY COAIPUANCE'MONITORING W£l.LS 
PHASE I. OAK RIDGE NAnONAL LABORATORY, OAK RIDGE. w.a K-4147, APRIL 1987. 

OBSERl£R SIGNA TlJRE/lJATEC • DOQ, (C;~-:-~Q 8-09-89 
C. Allison Hodges 

1) ~:A--#& 2-08-90 
D. Charles Lyt1e 

PAGE 15 OF 23 - -' 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-It£LL COMPLETION 
CHECKLIST 

POST- Uf"LL COUPL£nON TASKS 

1. AlUD SCRAPED FROM AUGERS, SAAlPl.£RS, AND AlL 
OTHER EQUIPAIENT. 

2. ALL AlUD FRau RIG AND EQUIPAIENT SCRAPINGS AND 
curoNGS DISPOSED OF IN ACCORDANCE WTH THE 
SPEClFlCA TlON- PROVIDED. 

J. I£LL DEVEl.OPEO IN ACCORDANCE WfTH THE SPEC/FICA TlON­
PROVl[)£f) AND DETAILS OF THE DEVELOPAIENT ACTIVITY 
RECORtJED. 

4. DRIWNG SITE PROPERL Y CLEANED UP AFTF:R 
COMPLETION OF IfEZJ.. INSTALLA TlON. 

HE'LL No. 1084 

COMPLIANCE 
OA!E INITIALS 

7-07-89 c..414 

7-07-89 LLAl+ 

2-08-90 DeL. 

·8-09-89 C AJ.\ 

- REl.£ASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULA TORY COMPUANCE AlONITORING ;t£US 
PHASE I. OAK RIDGE' NATIONAL LABORATORY, OAK RIDGE; w.a K-4147, APRIL 1987. 

'\:). ~yS=#-£-. 2-08-90 
D. Charles Lyt1e 

PAGE J.§... OF ~. 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

ME7HOO OF" 
DEIIE1..OI'JIENT: Surging and Pumping 

KLL No. 1084 

L OCA llON: WAG 7 

DE'VELOPMENT 2-08-90 l1ME: _________ _ BEGAN DA7Ci 

DEIIE1..OPMENT 90 
ENDING DATE'.: 2-08-

DEIIE1..OPMENT 
OBSERIEJ BY: D. C ha r 1 es Lyt 1 e 

alE IfELL Ila.UME.· 4.8 fJALLONS 

TOTAL. fJALLONS PUMPED: 152 TOTM. lIEU 1la.UME.S' PUMPED: 31.6 

INITIAL pH: 7. 3 fiNAL pH: ~ 
INll1AL CONOUC11I11TY (us): 647 fiNAL CONDUCl1l11TY (uS):......;;;.8=31=--_ 
DESCRIPl1ClV OF INl11AL 11IRB1D17Y: __ M_i _' ...::ky:...--____________ _ 

DESCRIPl10N OF fiNA/. 11IRB1017Y:_~C'.:..:o:..::u:.::dJ...y ________ _ 

fi~ ~ ~7Y:_~8~O~N~T~U_IS~ ________________ _ 

IIfl..l. ~Ie) 8'1': R. C. Wi 11 i ams 

()()()R 

OF WATER: 
WATER 
DISCHARGED 
TO: 

None 
G'I GROIJNO 5U'if'ACE 
C STORII SEllERS 
C DRUMS 

INll1AL. PR£ -DEYELOPIIENT 

C TANK 1RtJQ( 
C STORAGe TANKS 
C 01H£R 

WATER DEPTH: 2.8 feet below ground surface. 

DEVELOPMENT OBS£RVA llONS 

OBSER~ SlGNAT'lIRE'/tJA7E D. (' bn")!\)p ~'-'te:,. 
D. Charles Lytle 

2-08-90 

PAGe!.L OF E 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

ME7HOO OF 
DE~OPMENr: Surgi ng and Pumpi ng 

KLL No. 1084 

LOCA 770N:WAG 7 

DEVELOPMENT 
~8fj~~~~~Q.~~a~~· ___ 2_-_0_8-_9_0 ____________________ ~Me __________________ __ 

DEVELOPMENT 
ENDING DATE': 2-08-90 

D£1IEl.OiPMENT 
OBSERIIEJ) 8Y: D. Charl es Lytl e 

OY£' IfEl.L WJl.UME: 4.8 GALLONS 

TOTAL. GALLONS PlIMPED: 152 TOTM tIIU WJl.UMf3' PUMPED: 31.6 

INl71AL pH: 7. 3 fiNAL pH: 7. 4 

INI71AJ.. CONOI.IC71'4TY (uS): 647 fiNAL CONOUC~'4TY (4):---...83;;.::,1 __ 
IXSCRIPT/aY OF INI~AL. TURBlDlTY: ___ M_i l_k...::..y ________________________ _ 

DESCRIPT/aY OF fiNAL. nJRBIOITY: ___ C;:;..;l;..:o.=,ud=...yt......-__________________ _ 

fi~~ ~TY: __ ~80~N~TU~'~S __________________________ ___ 

IfEl.L M¥'R'O~ 8Y: R. C. Wi 11 ; ams 

WATER 
OISQ{ARG£D 
TO: 

None 

1I11~AL. PRE-O£VEl.OPM£NT 

o TANK TRlJQ( 
o S'TOIiAGE TANKS 
o OTHER 

WATER DEPTH: 2.8 feet below ground surface. 

DEVElOPMENT OBSERVA 770NS 

OBSER.et SIGNA TlJ/IE',/1)A TE D. C be, ") va.;::> ~ >.$ S;, 

D. Charles Lytle 

2-08-90 



ERe/ EDGE WElL NO. 1084 

~ Environmental LOCATION: WAG 7 1_.",' and Energy 
D4TE: 2-08-90 Services Co. 

MONITOBING WELL f)EVELOPMENT PBOGRESS 

ONE WElL VOLlIMe- 4.8 GALLONS 

OAI.LONS D£SC1IIP TION MEASlIREIJ 
pH 

CONDlIC- mTAI.. IffU 
DATE' 77ME (7' TlIfIIIDITY 

~:::J 
GA/J..ONS I«,~ COMMENTS NIIP£D '1tJRtMJfTY (N1V:S) I'tJItIPE'D Pf.IMPB) 

2-08-90 0930 85 Milky -- 7.3 647 85 17.7 

2-08-90 1130 22 Cloudy -- 7.3 863 107 22.3 

2-08-90 1500 30 Cloudy -- 7.3 831 137 28.5 

2-08-90 1615 15 Cloudy 80 7.4 831 152 31.6 

I~ 

RESULTS AT £NO Cloudy 80 7.4 831 152 31.6 
OF 0£VEl..OPM£NT 

COMMENTS Water remained cloudy after 30 well volumes. Had to pass and move 

off hal e. 

l 
~ SAiN41l1R(/7.)41F 1:> • GAr, . ~/} ~ ,;i:-U. 2-08-90 

'h::tY'~ ~ 

!:1U"t:"' 17 "t:"' 23 

ERe/ EDGE WElL NO. 1084 

~. Environmental LOCATTON: WAG 7 
and Energy 

D4TF: 2-08-90 ~ Services CO. 

MONITORING WELL .DEVELOPMENT PROGRESS 

ONE WELL VOLUIE- 4.8 GALLONS 

GAl.i.ONS D£SCIflF71ON ur~c~ fIIEl.J. 
OAT£' 77ME PtIMP£D 

(T 

'~; 
pH IalAlilES COMMENTS 

TIIRIIIDITY (uS) PUMP£]) 

2-08-90 0930 85 Milky -- 7.3 647 85 17.7 

2-08-90 1130 22 Cloudy -- 7.3 863 107 22.3 

2-08-9~ 30 Cloudy -- 7.3 831 137 28.5 

2-08-90 1615 15 Cloudy 80 7.4 831 152 31. 6 

RESULTS AT END Cloudy 80 7.4 831 152 31. 6 
OF OEVELOPM£NT 

COMM£NTS Water remained cloudy after 30 well volumes. Had to pass and. move 
off hole • 

• 
OBS£JM:R .~77.JM"MTE' 1:> Grv, ,~/") ~ ,~ 2-08-90 

rh::l ... ·o~ ~ 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL 1084 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM 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: 
;:;"1P,F~C3E OF ~·.Jf:~-rt:F~ I: ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 WRR ENTITLED 
iJ (:, E:L.i.JC:' l"EE\T FOF~: :DETE:::F.:tr't I 1'~~ I i\jf3 H \tJ)F: Pi I.J L. I C C~C)h~I>LJC"r I t .. / I TV' 
OF UNCONFINED AQUIFERS WITH COMPLETELY DR PARTIALLY 
P::'::l\!E'TI~:l~':l-r I f~(3 t-\JE:L..L .. E~ 1t ) 

il·J t:~~ l_ !_ !~"1 [1 It! 1 () f3 ·4 [: (.':i l~ r=: C) F' 'r ;::: ~:j -r ~ ~~~ /f :( :3; .l' 9 () 

PROJECT NO.: E22i-002 C:L.. I Ei\l'r ~ i'v1ME~3 

SITE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

n>,JPUT D{-='lTA (-iRE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 5.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 9.95 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 5.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .9E:; F'EET 
ESTIMATED POROSITY OF GRAVEL " 2::) 
FALLING-HEAD INDEX = '1 

,l. (Ill Ii IF F{1f_L.li'JC3, n~)11 IF F~I:3Ii\!(3) 

NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG 

SUCCESSIVE COMPUTED 
l·H:d ..• UES FOR HO 

(FEET) 

1 • 
.J. .. J. 

1. :l 

t •.• / ~::. .# 'r I r""'! E 

PAGE lJL. OF 23.-
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM BLUGT, VERSION 4.1, NOV. 1986 

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

1084 

(i) METHOD OF COOPER, AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 

OF UNCONFINED AQUIFERS WITH COMPLETELY DR PARTIALLY 
PENETRATING WELLS ) 

PROJECT NO.: E221-002 

SITE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 5.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN - 9.95 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 5.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 

FALLING-HEAD INDEX = 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOGfH VB. TIME 

SUCCESSIVE COMPUTED 
')P"IL.UES FOR HO 

(FEET) 

1 • 
-l- .. J. 

1.i 

PAGE lL OF.2.L. 
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ERe / EDGE, 
Environmental 
and Energy 
Services Co. 

WE'LL No. 1Q84 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

e 

T I t~'iE 
( :::;EC~ 

1 (). ()et 

2C)u ()!) 
3() n (i(j 

40.00 
5(~ A ()(; 

(:, (:f Of () () 

75 n ()~) 

l=t() ~ (:() 

105.00 
120.00 
150.00 
180.00 
2··Q·() .. ()~) 

3{)(: .1 (}(:. 

3.~j() u ()() 

420.00 
.Io18t.) " (H) 

540.00 
6 (){) " ()!) 

720.00 
8· .. ~·() .. (jC~ 
Cjt·s (: u (}() 

1080.00 
1200.CO 
1320.00 
1440000 
1560.00 
l68e)" (it) 
j~ 8(lt) ~ ()!) 

1 C;:2(~:s {)() 
20·40 .. 00 
2 J. ,S c) iI ~)(; 

DEPTH TO \.~() TEF;: 
(FEET) 

::::;.44() 
3,. (;8() 

2Q 82t) 
2_ 6{)(i 

2.480 
2" 37(, 
2 II :2i)() 

2 .. J.3() 
2" t:)4,~) 

24 {)(J(:! 

1.900 
1. n ::31 t) 

:1. .. 731) 

l 11 1.~'./ ~_, 

1 .. 6:~() 
l.:,;stC) 
1.5(SO 
1. .. 52() 
1.510 
1.500 
1.500 
1.500 
1..490 
1. ·':F10 
1.490 
1 .. 48(i 
1.480 
1.480 
1.470 
1.470 
1.470 
1.460 

l'-' ~ I 

,·'!t::.~lj) ! 
(FEET) I 

2 • .£1,60 I 
") 1'-- I 4:". !.)() : 

1 II 8 l f() 1 

1 '''''''''J I 
Q 0 .. ::.'·.. I 

i "'" e' '-', I ~ • ....! -"-' I 
1 ~ 3::?() i 

L 
1 • 1. !.50 
1." 060 
1" 020 

u 92;:) 
.. 83() 
.. 75() 

• /;:;1:;;.:) 
• 65(j 
II 63() 
II 58!) 
u 5l.~(} 

It 53() 
v 52() 
10 52() 
• 5~2() 

t:::" "I ("\ 
III ,_I J. ',,1 

.51.0 
w 51 () 
.500 
II 5i)() 

• 5(j() 

.490 

.490 
... 4.S:'() i 

4' ·q·8 1:) 

'************************************************************~ 

METHOD OF BOUWER AND RICE 

C8MPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

... r • ...- C'j1','.'-.T; ,'-r'\f 
• j'" i:: .. "". v C:";-i~;:I.4. i. ... ..:. j r .:.;' I' ~l2E--'C;'7 FT .lEiEC 2.87E-05 Ci"I/SEC 

TRANSMISSIVITY = 4.71E-06 FT**2/SEC 

PAC£" 19 OF 23 - -" 

ERe / EDGE. 
Environmental 
and Energy 
Services Co. 

WELL No. 1084 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIi"iE 

j, () - (~() 

:2~)n i)t) 

3() u (;{) 

l':~C~ .. (J() 

5(~ II ()(; 

90~OO 

lO'."'.i.OO 

150.00 
180.00 
2i~.()" (;~) 

3c~() u Cr() 

42(j .. ()() 
l~80. 00 
540.00 
600.00 
7:2() II ()(j 
8 1:).0.00 
9.~(: Il (>(; 

1080.00 
12c)(i,. t)(J 

1440.00 
156(j,,()~) 

1.~8() II ~)C} 

1 '-:;2(~ :I {)(j 

DEPTH TD \." .. i{YTEF< 
(FEET) 

:::::. ·44·l) 
3. (i8() 

:2118:2i) 
2" l:J()() 

::u 48() 
2., 37() 
2. :2:()() 

2 .. 13(i 

1" 900 

:~, .. /'3::) 

1.630 

1. • 52() 
1 " 51 () 
1:1 5(H) 

1,. 5 f:)() 

1.500 
1. • "'190 
1.4'7'0 
1 .. 490 
1 .. 48() 
1 .. 480 
1.480 
1.470 
1 • . c~ 70 

METHOD OF BOUWER AND RICE 

HE{\D 
(FEET) 

2.100 
1 II 8 11·C) 
1.620 
1 .. SCi() 

1.. :22() 
1. 1. ~50 
1.060 

II 83() 

.. 65(j 
• 63() 
.. 58e) 

" 53() 
• 52() 

It 5:2(i 
.. SiC) 
.51.0 
It 5iC) 
.500 
n 5i)(j 

II 5()Ci 

.490 

.490 

.4'7'0 
II ·-q·8(1 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

2.87E--05 Ci'''llSEC 

TRANSMISSIVITY - 4.71E-06 FT**2/SEC 
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ERe / EDGE .0 Environmental 
and EllereY 

~ Services Co. 

HElL 

HYDRAUliC CONOUCll'dTY CALCULA llONS 

TIME IN MINUTES 

PAGe .1Q. OF .1l. 
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1084 HEl.L NO. __ -I 

HYDRAUliC CONOUCUVlTY CALCULA llONS 

TIME IN MINUTES 
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~ Engineering. D •• lgn " G.O.CI.nc~. Group. Inc. 

CHAIN OF CUSTOD Y RECORD 'S-AMh,£ 

FOR 
NUMBER 

MARTIN MARIETTA ENERGY SYSTEMS 
72& Pew.s~pt Park1ray 
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1.0 General Information 

1.1 Well Location 

AlONITORINt: HEl.L PROGRAM 
ItfZ.L OA TA NARRA 7T't£ 

HEl.L No. 1085 

Monitoring well number 1085 is located in WAG 7. 

It is in the southeast corner of WAG 7, 
approximately 300' east of chemical waste pit #7. 
The location is shown on ORNL drawing number 

C3E20004 A07S. Survey coordinates for this well 
are N 17299.1224, E 27858.7171 (X-10 grid) or 

latitude 35° 54' 39.46" and longitude 84" 19' 

01.03". 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 1085 was drilled by Geotek Engineering 
Company. A Mobile B-SO and an Ingersol Rand T-4 
rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

and Larry Ledbetter with the assistance of Steve 

Kirk, George Akins, Freddy Dixon and James 
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1.0 General Information 

1.1 Well Location 

MONITORINt: HEZ.L PROGRAM 
I+E1..1.. OA TA NARRA lTV£' 

HEZ.L No. 1085 

Monitoring well number 1085 is located in WAG 7. 

It is in the southeast corner of WAG 7, 
approximately 300' east of chemical waste pit #7. 
The location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well 
are N 17299.1224, E 27858.7171 (X-10 grid) or 

latitude 35° 54' 39.46" and longitude 84° 19' 

01.03". Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for 

conversion from X-10 grid to Tennessee-Lambert 
State Plane Coordinates came from the publication 

"Tennessee Valley Authority Data services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, 
DOE Plant Control, November 6, 1985, Field Book: 

ESS-3115, pp. 1-20. 11 The latitude and longitude 
were calculated by Adams Craft Herz Walker 

Engineering, Inc., using methods from the U.S. 

Coast and Geodetic Survey Publication 62-4, "State 

Plane Coordinates by Automatic Data Processing." 

1.2 Drilling Information 

Well number 1085 was drilled by Geotek Engineering 
Company. A Mobile B-50 and an Ingersol Rand T-4 

-

rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

and Larry Ledbetter with the assistance of Steve 

Rirk, George Akins, Freddy Dixon and James 
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MONI]'()RING ItEZ.L PROGRAM 
IfEZ.L IJA TA NARRA T1V£ 

lIEU No. 1085 

Shelton. Drilling commenced ori 6/19/89 and was 

finished on 8/8/89. 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:* 

6/19/89: The auger rig, augers, and tools were 

deconed. The rig was mobilized to the 

site and set up. A 22.0 inch boring was 
completed to 4.0' and a 15 1/4" diverter 

casing installed. 

6/23/89: The air rotary and drilling equipment 
were deconed and mobilized to the site. 

The boring was extended to a depth of 

10.5' with a 14.0" auger. 
7/26/89: The air rotary rig and tools were 

deconed and mobilized to the site. The 

rig was set up and the containment box 

and water truck connected. A 14.0" 

tricone was used to extend the boring to 

15.0'. A 10.0" surface casing was cut, 

deconed and installed to a depth of 
14.60'. A bentonite seal was then 

installed. 

7/27/89: 

8/7/89: 

The annulus was grouted. 

The air rotary and tools were deconed, 
mobilized to the site and set up along 

with the containment box. An 8.0" 
tricone was used to drill to a total 

* This information was typed directly from field notes 

and was edited only when necessary for clarification. 
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MONITORINt: IfEZ.L PROGRAM 
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IfEZ.i. No. 1085 

Shelton. Drilling commenced on 6/19/89 and was 

finished on 8/8/89. 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:· 

6/19/89: The auger rig, augers, and tools were 

deconed. The rig was mobilized to the 

site and set up. A 22.0 inch boring was 
completed to 4.0' and a 15 1/4" diverter 

casing installed. 

6/23/89: The air rotary and drilling equipment 
were deconed and mobilized to the site. 

The boring was extended to a depth of 

10.5' with a 14.0" auger. 
7/26/89: The air rotary rig and tools were 

deconed and mobilized to the site. The 

rig was set up and the containment box 

and water truck connected. A 14.0" 

tricone was used to extend the boring to 

15.0'. A 10.0" surface casing was cut, 

deconed and installed to a depth of 
14.60'. A bentonite seal was then 

installed. 

7/27/89: 

8/7/89: 

The annulus was grouted. 

The air rotary and tools were deconed, 

mobilized to the site and set up along 

with the containment box. An 8.0" 

tricone was used to drill to a total 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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depth of 72.8 ft. 

MONITORINt: H£l.L PROGRAM 
I+E1.L OA TA NANNA "1£ 

HElL No. 1085 

Drill water and air 

samples were taken at 48.0'. After a 1 

hour recharge period, the water level 

was at 9.1' below surface. An empty 
containment box was attached before the 
boring was cleaned. (The other was 
full). While changing the box, Freddy 
Dixon cut his wrist on a wire protruding 

from the "blooey" line. Carl stooksbury 

took him to medical where his wound was 

cleaned. He was released back to work. 

The boring was cleaned and the rods 

removed. A 4.0" screen and stainless 
s~eel casing was installed to a depth of 
72.8'. The sand was tremied to 52.6' 
and bentonite was poured to a level of 

49.35 ft. The air sample was checked 

8/8/89: 

"under an ultraviolet light. No 
hydrocarbons were detected. 

James Lamb documented the tremie 
grouting of the annulus. 

9/5/89: The well was checked with the "Go-NoGo" 
gauge and passed by R.C. Williams. 

This well was logged by ERC Environmental and 
Energy Services Co., Inc., hydrogeologists 

Christopher M. Wallen and C. Allison Hodges. All 
well construction materials and supplies were from 

Martin Marietta Energy Systems approved batches. 
The batch origin of individual items is shown on 

the included Monitoring Well Materials 

certification form. 
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MONITORINt; I+EZ.L PROGRAM 
I+EU OA TA NARRA"'r£ 

IfEZL No. 1085 

8/8/89: 

9/5/89: 

depth of 72.8 ft. Drill water and air 

samples were taken at 48.0'. After a 1 
hour recharge period, the water level 

was at 9.1' below surface. An empty 
containment box was attached before the 
boring was cleaned. (The other was 
full). While changing the box, Freddy 
Dixon cut his wrist on a wire protruding 

from the "blooey" line. Carl stooksbury 

took him to medical where his wound was 

cleaned. He was released back to work. 

The boring was cleaned and the rods 

removed. A 4.0" screen and stainless 
s~eel casing was installed to a depth of 
72.8'. The sand was tremied to 52.6' 
and bentonite was poured to a level of 

49.35 ft. The air sample was checked 

.under an ultraviolet light. No 
hydrocarbons were detected. 

James Lamb documented the tremie 
grouting of the annulus. 

The well was checked with the "Go-NoGo" 
gauge and passed by R.C. Williams. 

This well was logged by ERe Environmental and 

Energy Services Co., Inc., hydrogeologists 

Christopher M. Wallen and C. Allison Hodges. All 
well construction materials and supplies were from 

Martin Marietta Energy Systems approved batches. 
The batch origin of individual items is shown on 

the included Monitoring Well Materials 

Certification form. 
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2.0 Teqhnical Information' 

2.1 Decontamination Procedures 

MONIrr:JRING lEU. PROCRAM 
WELL OA TA NAHRA 7111£ 

HELL. No. 1 08 5 

The drilling rig, down hole tools, surface casing, 

stainless steel screen, stainless steel casing, 

centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 

outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 
Compliance Monitoring Wells Phase 1, Oak Ridge 
National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 

materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 

be consistent with the regional strike of 56° 
northeast and dips of about 30° to the southeast. 
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2.0 Teqhnical Information' 

2.1 Decontamination Procedures 

MONITORING HE1.L PROGRAM 
HEI..J. OA TA NARRA ll'yf' 

HEI..J. No. 1 085 

The drilling rig, down hole tools, surface casing, 

stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 

underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 

Specific Technical Directions for Regulatory 
Compliance Monitoring Wells Phase 1, Oak Ridge 
National Laboratory, Oak Ridge, W.O., K-4147, 
April 1987, pgs, 2-4). A checklist of the cleaned 

materials is included with this data package. 

2.2 Geology 

WAG 7 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
siltstone, and limestone of the 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears 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 

MONITORINt: HElL PROGRAM 
HfU DATA NARRA me 

HElL No. 1085 

One drill water 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 the 
sample is included with this data package. This 
sample (1085W01) was collected from the water pump 

on the drill rig on 8/7/89. Analytical results 
for the water 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 twenty two-inch 
diameter boring was augered from ground surface to 

4.0 feet. A fifteen-inch diverter casing was 

installed from surface to 4.0 feet below ground 

surface and grouted in place. A fourteen-inch 
diameter boring was augered from 4.0 feet to 10.5 

feet (auger refusal). .The boring was then 

extended past the refusal depth with a 14.0 inch 
air rotary tricone roller bit from 10.5 feet to 
15.0 feet. A ten-inch diameter string of 
decontaminated steel surface casing was installed 

from 0.0 feet to 14.60 feet, sealed with a 
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2.3 Sample Collection 

MONITORING If£ZL PR()(;RAM 
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Hf1.L No. 1085 

One drill water sample was collected Quring 

drilling, placed in an I-CHEM specialty cleaned 

glass container, sealed and submitted to Sample 
Receiving, Analytical Ch~mistry Division, Bldg. 

45005, ORNL. A chain of custody form for the 
sample is included with this data package. This 
sample (1085W01) was collected from the water pump 

on the drill rig on 8/7/89. Analytical results 
for the water 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 twenty two-inch 
diameter boring was augered from ground surface to 

4.0 feet. A fifteen-inch diverter casing was 

installed from surface to 4.0 feet below ground 

surface and grouted in place. A fourteen-inch 
diameter boring was augered from 4.0 feet to 10.5 

feet (auger refusal). .The boring was then 

extended past the refusal depth with a 14.0 inch 
air rotary tricone roller bit from 10.5 feet to 
15.0 feet. A ten-inch diameter string of 
decontaminated steel surface casing was installed 

from 0.0 feet to 14.60 feet, sealed with a 
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MONITORING IfElJ.. PROGRAM 
WEZJ. DA TA NAMA 11VE' 

HEU No. 1085 

2.7-foot bentonite pellet layer from 11.90 feet to 

14.60 feet, and tremie grouted in place. The 
surface casing minimizes potential cross 

contamination between the regolith and bedrock 
water bearing zones. After the surface casing was 

installed, the air rotary method was used to drill 
an eight-inch diameter boring to a total depth of 
72.8 feet. A four-inch diameter stainless steel 
casing was installed from the top of the screen at 
57.8 feet and extended 2.13 feet above ground 
surface. A sandpack was then tremied into the 
annular space from 52.6 to 72.8 feet, with a 3.25 

foot bentonite pellet seal poured into the annular 
space above the sandpack from 49.35 to 52.60 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 1085 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 deveioped until a 
measured total of 215 gallons of water had been 
evacuated and the clarity of the discharge water 
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HElL No..--=.l.;:;.. OB8:::.,:55::....-

2.7-foot bentonite pellet layer from 11.90 feet to 

14.60 feet, and tremie grouted in place. The 
surface casing minimizes potential cross 
contamination between the regolith and bedrock 

water bearing zones. After the surface casing was 

installed, the air rotary method was used to drill 
an eight-inch diameter boring to a total depth of 
72.8 feet. A four-inch diameter stainless steel 

casing was installed from the top of the screen at 
57.8 feet and extended 2.13 feet above ground 
surface. A sandpack was then tremied into the 
annular space from 52.6 to 72.8 feet, with a 3.25 

foot bentonite pellet seal poured into the annular 
space above the sandpack from 49.35 to 52.60 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 1085 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 deveioped until a 
measured total of 215 gallons of water had been 
evacuated and the clarity of the discharge water 

PAGE_6 OF~ 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING HEU. PROGRAM 
HfZ.L DATA 'r~ TT'IE: 

HEZ.L No.,.....;;;,.;;;..;:..;:._ 

was approved by the company representative. The 
final turbidity value measured was 4.0 NTU's. A 
development form showing the exact method of 
development and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring 
Well Pump 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed 
on 2/8/90 at a depth of 68.1 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. 

2.5 Hydraulic conductivity Testing 

Well number 1085 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 
qmnidata Datapod II data recorder. The hydraulic 
conductivity value of 6.86 x 10-5 cm/second (shown 
as permeability on the hydraulic conductivity 
calculations) 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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MONITORINt; IfEZ.I.. PRCXlRAM 
Hf1..L OA TA 'Y~ lTV£' 

IfEZ.I.. No..~~_ 

was approved by the company representative. The 
final turbidity value measured was 4.0 NTU's. A 
development form showing the exact method of 
development and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring 
Well Pump 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed 
on 2/8/90 at a depth of 68.1 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. 

2.5 Hydraulic Conductivity Testing 

Well number 1085 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 
qmnidata Oatapod II data recorder. The hydraulic 
conductivity value of 6.86 x 10'5 em/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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 Energy 
Services Co. 

PRE-DRILLING CHECKLIST FOR 
MONITORING Iff"LLS 

WELL No. 1085 

COMPLIANCE 
PRE -DRILLINC TASKS DATE INI77A/.S 

1. EXCA VA TlON PERMIT OBTAINED. 6-19-89 CMW 

2- ALL EOUIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 6-19-89 (!.tl:!.uJ 

Ja. SCREEN AND CASINGS HA ~ BEEN WASH£{). STEAMED. 1'/ r\ (" JII1/~ 
RINSED IHTH DE-IONIZED OR DlSTlLL£D WA TE'R. RINSED 
IHTH ISOPROP'tL ALCOHOl., WRAPP£{) HfTH PR07E'CTl~ 
CO't£RING AND STORED OFF' THE GROUND. 

.:Jb. PRE-PACKAG£{) SCREENS. CASINGS AND CENTRAliZERS 
8-07-89 ~tjttlu2 

HERE USED. 

4. HtWK AREA FOR SAMPLE EXAAlINA TlON COI£/?ED HfTH 
6-19-89 CII1 uJ 

CLEAN POl )£TH'tLEN£. 

5. CLEAN KNll,£S. GlOl£S. SAMPLE JARS AND LABELS 6-1.9-89 £d!j~ 
ON-HAND. 

6. POl. )£TH'tl£NE COl£/? IN PLACE Olei' HOLE 6-19-89 Ct/lJ 

ADDITIONAL NOTES/OBSERVATlONS: _______ ---:' ____________ _ 

OBSERItER SIGNA TUffE,/tJA TE ~A 1tt. 11~ 6019-
Christopher M. Wallen 

PAGE -.JL OF~. 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

PRE-DRILLING CHECKLIST FOR 
MONITORING HeLLS 

WELL No. 1085 

COMPLIANCE 
PRE -DRILLING TASKS DATE IN/77A/.S 

1. EXCA VA TlON P£RMIT OBTAINEO. 6-19-89 eM ,,,,, 
2- ALL EQUIPMENT HAS BErN CLE'ANElJ BEFORE lJRIWNG. 6-19-89 C-l!1.uJ 

Ja. SCR££N ANlJ CASINGS HA ~ BEEN WASHED. ST'£AM£'lJ, 
N/A LJf4t.J 

RINSED IHTH lJ£ -IONIZED OR lJISTlLL£!) WA TE1? RINSED 
IHTH ISOPROP'IL ALCOHOl.. WRAPP£]) IMTH PROT'£CTl~ 
CO't£RING ANlJ STOR£]) OFF THE GROlINlJ. 

Jb. PRE-PACKAGEJ) SCR££NS, CASINGS ANlJ CENT7?AUZ£RS 
8-07-89 (! tjN /L2 

HERE USElJ. 

4. HCWK AREA FOR SAMPLE EXAAlINA TlON COVER£]) HfTH 
6-19-89 ('J11 uJ 

CLEAN PO/.. 'l£'TH'ILEN£. 

5. CLEAN KNIVFS, GtOl£S; SAMPLE' JARS ANlJ LABRS 6-19-89 .f2!j.W 
ON-HAND. 

C.v1J 6. POL'I£'TH'lLENE COVER IN PLACE OVER HOLE. 6-19-89 

/J'; ~7 I? P7_ ~~ 6019-
OBSERVER SIGNA nJRE,/tJA TE' ~,c..~M~ ........ '£Z1.c:...::...s....:..---..Zt~A..~~_;:...:::;:..=~~ 

Christopher M. Wallen 

PA6i£ --L OF ~. 
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eQUIPMENT 

RIG 

AUGE'RS 

81TS 

RODS 

~ 
SAMPLERS 

PIPES 

WORK TOOLS 

AUGER PINS 

-

~ 
ERe / EDGE 
Environmental WELL No_l 085 .. ' and EnerlY 
Services Co. 

O~CONTAM.lNA TlON CH~CKI./s..T 
DRILLING EQUIPMENT 

ISOPROPYl. DeONIZED 

SCRAPE' STEAM STEAM ALCOHOL WA7FI? 
CLEAN RINSE RINSE' RINSE' 

X X X N/A N/A 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X " X X X X '" 

X X X X X 

-

08S£RVER SIGNATURf/ZMTE: ~ ~ ?J~ 6/19/89 

Christopher M. Wallen 
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~ 
ERe / EDGE 
Environmental WELL No._!085 ... ' and Enera 
Services Co. 

D~CONTAMlNA TlON '-H~CKI./S.T 
DRILLING EOUIPMENT 

ISOPROPYl. oeON/ZEo 

eQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATEJ? 
CLEAN RINSE RINSE R/NSE 

RIG X X X N/A N/A 

AUGeRS X X X X X 

BITS X X X X X 

RODS X X X X X .1 

SAMPLERS X X X X X 

PIPES X X X X X 

WORK TOOLS X . 
X X X X .-

AUGER PINS X X X X X 

-

OBSERVER SIGNATURE/DATE' ~~ ?!~ 6/19/89 

Christopher M. Wallen 
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ERe / EDGE 

! Environmental 
HE'LL No. lO85e and EnerlY 

~ ~ Services CO. 

ORNL MONITORING WELL LOG PAGE 1 OF. 1 - --
LOCATION: X-10 WAG 7 OATE': START: 6-19-89 

ORILLER: Ri ck Herron/Larry Ledbetter FINISH: 8-08-89 
Ehrir Qal~e~/ Geor~e Akins/Steve Kirk/ LOGGED 8'1': _. __ ]]:L __ Qdg~s 

HELPER: Ered Y.. Dixson Bi 11 Shi n~aUgh/ 
Auger Rig, Air Rotary T-4 HEAL TH PH'Y'SIClST.· Carl Stoo sbury/ 

ORILL: L. C. Johnson 

TYPE ORIWNG: AUger, Air Rotary LUBRICANT TYPE: Green Stuff 

. No. SAMPLES TAKEN: N/A TYPE: N/A 

CONTAINMENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (REFUSAL DEPTH): 10.5 DRlWNG FLUID SAMPLES: 

O£PTH ORILLED IN ROCK: 62.3 TYPE: 1 DATE': 8-07-89 

TOTAL OEPTH OF 1t£l.L. 72.8 

DEPTH SAMPI.£ PERCENT 
(FE'ETJ (NUU8ER ~ RECOllE!ty SOIL/lJ£DROCK DESCRlP710N 

FROM TO INTERVAL) ! (SPUT SPOONS) 

0.0 0.8 Topsoil • 
0.8 6.3 Clay, silty, light olive brown, firm, damp. 

6.3 8.5 Clay, light olive gray, soft, wet. 

8.5 10.5 Weathered shale and clay. 

10.5 11. 0 *Soft, fast, easy drilling. 

11. 0 12.5 Hard drilling. Fast. 

12.5 18.0 Very hard, rough, irregular drilling. Slow. 
(Limestone) 

18.0 22.0 Smooth, regular fast drilling. 

22.0 24.0 Hard, irregular, rough drilling. Fast. 
24.0 33.0 Very hard, rough, irregular drilling. Slow. 

33.0 38.5 Hard, rough, fast drilling. 

38.5 40.5 Very hard rough drilling. Slow. Bit locked up 
at 40.0'. 

40.5 60.0 Hard, even drilling. -Fast. Bit locked up at 

44. O' • Encountered soft spot at 53.5 1
• 

60.0 65.0 Soft, smooth, regular drilling, fast. 

65.0 72.8 Hard, regular drilling. Slow. --72.8 Total Depth 
*Deta il ed 1 "thologic logs could not be provided from 10.5 

to 72.8 du ~ to total containment. 

PAGE J..Q.. OF 1.L. 

..., ERe / EDGE 
! Environmental 10aS , and EnerlY WE'LL 

~ Services CO. 

ORNL MONITORING WELL LOG PAGE' _1_ OF:_1_ 

LOCATlON: X-10 WAG 7 OA7F: START: 6-19-89 

DRILLER: Ri ck Herron/Larry Ledbetter F1NISH: 8-08-89 
Ehrir tilal1e~7 Geor~e Akins/Steve Kirk/ LOGG£D BY: _0 __ ]]SOI] _cdges 

HELPER: Ered Y.. Dixson Bill Shin~augh/ 
Auger Rig, Air Rotary T-4 HEALTH PHYSICIST: Carl Stoo sburyl 

DRILL: L. C. Johnson 

TYPE DRIWNG: Auger, Air Rotary LUBRICANT TYPE: Green Stuff 

No. SAMPLES TAKEN: N/A TYPE: N/A 

CONTAINAIENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (R£FlJSAL DEPTH)." 10.5 OHIWNG RlIlD SAMPLES: 

DEPTH DRlLL£D IN ROCK: 62.3 TYPE: 1 DAlE.' 8-07-89 

TOTAL OEPTH OF WElL: 72.8 

~frc~ SAMPI.E L">~:"'-~'" (NlIAiBER ~ 1(~~UytJf' -\ 
SOIL/I1EDHOCK DESCRlPTlON 

IFROII TO INTERVA1..) 

0.0 0.8 Topsoil • 
0.8 6.3 Clay, silty, light olive brown, firm, damp. 

6.3 8.5 Clay, light olive gray, soft, wet. 

8.5 10.5 Weathered shale and clay. 

10.5 11.0 *Soft, fast, easy drilling. 

11. 0 12.5 Hard drilling. Fast. 

12.5 18.0 Very hard, rough, irregular drilling. Slow. 

(Limestone) 
18.0 22.0 Smooth, regular fast drilling. 

22.0 24.0 Hard, irregular, rough drilling. Fast. 
24.0 33.0 Very hard, rough, irregular drilling. Slow. 

33.0 38.5 Hard, rough, fast drilling. 

38.5 40.5 Very hard rough drilling. Slow. Bit locked up 

at 40.0'. 
40.5 60.0 Hard, even drilling. -Fast. Bit locked up at 

44. 0' • Encountered soft spot at 53.5 1
• 

60.0 65.0 Soft, smooth, regular drilling, fast. 

65.0 72.8 Hard, regular drilling. Slow. --72.8 Total Depth 
*Detailed 1 thologic logs could not be provided from 10.5 

to 72.8 du ~ to total containment. 

PAGE' J:.Q.. OF!.L. 
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ERe / EDGE 
Environmental 
and EnerlY 
Semoes Co. 

HE"LL No. 1085 

WELL INSTALLA TlON/COMPLETION FORM tOCA 1ltW WAG 7 
r:1.~ ~ .4fffl'INA rES . 

O.R.N.L. MONITORING HE"LL PROGRAM £ 27.858.7171 
LOGGED PRlXJFED 
BY: C. Allison Hodges BY: ~1ichael L. Ebers EZ.£V. CROf./ND. 758 8 a 

EZ.£V. TOP STAINlESS 
S1EEl.. CASING. 760 . 93 

DRIlliNG COMPANY: Geotek 
Rick He~r-ro~n~7~~----------J~a-m-e-s~S~h-e~1~to-n~1 

DRIllER: Larry Ledbetter H£ZPER: Freddy OlXon 
DRIWNG DA lES: 
STAR1E1I:. 6-19-89 
FINISHED:. 8-08-89 

DRIlliNG M£7HOO: iii 22.0 INa-! AUGER 4
t
O LF:. 

!XI 14.0 INa-! AlIGER 1.0 LF:. 
IXI 8,0 INa-! ROTARY- 61.8 LF:. 
[J INa-! ROTARY LF:. 

AlA TFRIALS USED 
EST. IJSE1) 

Ia. ~ POtJND$ ()If' 1!JtEN7CJNI7E ~ (SURFAC£ QtSIIW; SEAl.) 

1..2...25FT. ()If' ~ $!WAC!" t.:.4SIVt: 

LJL...2.....Q .54OtS ()If' CEJIE'NT (SUIfFAC£ t.:.4SIVt:) 

45 • 0 JfItJINJS ()If' PDIIIIE1I£D II£1I1'lN1'E ($IJIIfFAC£ a4,SM;) 

7 O. a QM.lfiNS ()If' IIM1E1P (YllJRFAC£ t.:.4SIVt:) 

6iL.O FT. ()If' .!....Q.w LIrA. S7.A11US$ S1EE1. t.:.4SIVt: 

l..5......Q FT. ()If' ~ LIrA. S7A1Nl.£SS $"/EE1. SCREEN 

~ 2....Q SACKS ()If' .SW? 

~...2QQ POUNDS ()If' 1!JtEN7rNl7E ~ 

LA.:..JLO SACKS ()If' aJlENT (1IELJ. t.:.4SIVt:) 

45. 0 POUND$ ()If' fIOfIEJlI£D IJI£NTONI7E (1IELJ. t.:.4SIVt:) 

70. 0 QM.lt:JN$ ()If' IIM7ER (1IELJ. a4.5WC) 
3 • 2 FT. ()If' ...!.Q...w. S1EE1. PlflDTECTIVE t.:.4SIVt: 

R£ASDN FrJIIf IJIFFEIIIENC£'$ II£7WEN ES7IIA TED H'XlM3" 
AND IISED 1G.lM3" 

So;llaoe 
stJIfF'AC!" C4.SJIlIII:: 11I!DIE filltCtlTED 

STAINI.£SS S7EE1. C4.SJIlIII:: 
11I!DIE Ii1RDII1ED 

lGl2\I 

lGgg 

M?D 

NOD 
JEL COlei' IISED m LOCKJItI(; $1£E1. ~ 

[J n.1JSH IIOlINTED JEL Q'.)1a' 
[JOTHER 

.. T '/RAP IISED lG [J NOI!SI 
AlONITORIN(J lIEU PUMP BASC seT AT 68.1 FEET. 

CENTRALIZERS AT 17 . 0 FEET. 
37.0 FEET. 

57.0 FEET. 
72.0 FEET 

NOTE: 
All t::IEP1HS ARE MEASURED 
FROM GROtIND SURFACE 
UNLESS OTHERIIISE NOTED: 

TYPE B WELL BOTTrM ()If' IIOIIE 
Ha.E 72 , 8 FEET 

r.. _-=-=--.nt. DfA. StJRFAC£/ 
PROTECTIVE CASINC .3.22m; 
ABIOI£ GROUND StJRFAC£ TO 
~ BELOW GIROUND 
SlJllFAC£ 

E-~ ~ S7MilLSS $"IEE1. 
- ~ A4lQ,1£ ~G'ROtJND 

SlJIIfFAC£ TO .JJ.L..Jj FEET BELOW 
QfOIJNf) stJIfFAC£ 

Bentonite .SFAL ~ T!J 
14.60 FEET 

~ IEDffOCII I.£lEl. .lL..O 

r4. ..JhQ.p.,: DfA. BORE' Ha.E 

5E"AL .Jh.Q TO 
FEET 

~ • CE1I11W.JZER 

fi. .4~'W5~ 
.sw? PAQrS 2 . 6 TO 

.-----ZLlL FEET 

~ DfA. S~ $"/EE1. 

~------'-lf1F~~TO 

~ ..l:!L.!i.tN. DfA. STNNt.£S$ STED. 
. SIl T J7IlAP /t:4P.liLA. TO 

.1iL8. FEET 
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, ERe / EDGE 
~ Environmental 

and EnerlY 
~ Services Co. 

HELL No. 1085 

WELL INSTALLA TlON/COMPLETlON FORM 1..000bI WAG 7 
~ ~ .1'ffl'INA TES • 
£' 27,858.7171 O.R.N.L. MONITORING HELL PROGRAM 

LOGGED PRtxJF'ED 
BY: C. Allison Hodges BY: t·1ichael L. Ebers 

ORIWNC COMPANY:.:.,.. ---.,;G=.:e:;.::o:..::t~e:.:.k ------:;-----;::-;--:-:;-e;---:-;-
Rick Herron/ James Sheltonl 

E1.£V. GROUND 758 80 
EZEV. TOP STAINlESS 
S1EEl. CASING. 760.93 
DRILUNG OA TES: 

ORII.J.£R.: Larry Ledbetter HELPF:R: Freddy 01xon STAR~ ~-19-~9 
FTNtsHEik - 08- 9 

DRlWNC M£7HOO: iii 22. 0 tNo( AUC£R 4.0 LF:. 
I!J 14. 0 /NQ( AUC£R 11. 0 LF:. 
I2IJ 8.0 tNo( ROTARY- 61. 8 LF:. 
[J ___ tNo( ROTARY ____ LF:. 

AlA TFRIAJ..S USED 
EST. tJSED 

loa. ~ POUNDS OF' II£NTONffE PfJ.J.E1S (Sl.lllFACC Q4.SIW; $CAl.) 

l.§...25n: OF' ~ Sl.lllFACC CASW<: 

L..a......2.a..Q S4QI'S OF' C£JIENT (5U/IFAeE CASW<:) 

45 • 0 POt#IJS OF' POIIIEJ1IED I/ItEJITDII1C (Sl.lllFAeE CASM') 

70. 0 f.W.L(J¥$ OF' WA1E1l (StIRF'AeE CASJN(;) 

6..O.J) n: (II' ~ .l.rA. srNNt.ES$ S1EEl. CA.SJW; 

1.W n: OF' ~ aA. srMll.£SS S1EEl. SCIIEEN 

~.2......Q $4QrS OF' SAND 

~...5QQ POtIItf)$ OF' II£NTONffE PfJ.J.E1S 

z....&..JLO $4QrS OF' CSlENT (JIIU CASINC) 

45. 0 POt#IJS OF' POfIIE1I£D IIDITONITC f!EU CA.SJW;) 

70. 0 f.W.L(J¥$ OF' WA 1E1l (JIIU CA.SJW;) 

3 • 2 n: (II' ~ $1EEl. PIfOTEC71VE C4.StW; 

R£A$ON FrJIt DIFFDfENC£$ BtE1rIIIE1fN ESTItIA TED H:lUlln" 
AND lJS£D lQ.UIIn" 

Spill age 
Sl.lllFAeE a.tSJW; 1REItIE fIIfOIJTED I£S 12!1 NO 0 
srAl1C.E5$ $TED. QdM;' 
1REItIE IiIRf.It.f1E1I I£S I2!J NO 0 

121 LOCKIt(; $1EEl. t:I7ta 
o I1I.JSH MOUNTED lIEU ""' .. o OTHER 

sr. T 'IR.N' lJS£D I£S 0 NO Qg 

AlONITORINtI lIEU. PUMP BASE SET AT 68. 1 FEET. 

CENTRAUZERS AT 17 . 0 FEeT. 
37.0 ~ __ ~_r~,. 

_~5 7~ • ...;;;0_ FEeT. 
72.0 FEET ----

NOTC: 
AI.J. DEPTHS NfE ItI£ASlJRED 
FROM CROUND SlJRFACE 
UNlESS 07H£RIllSE NOTED: 

TYPE B WELL 

r.._---~~~: aA. SURFACC/ 
PROTEC71VE CASING 3...22.J:EEr 
ABO~ GROUND SURFACE TO 
lA......2...m7 8£LOW GIROUND 
stJIIFACE 

f------:::=j~~~1'EJJ.i71 S!'AL .l..LJ! 1!J 
iiBDl!!fifl!St /IEDIfOCI( l.EWJ1. .lLJ) 

r-+-----~ aA. BI7I£ HOI.E 

10 
FEET 

~ aA. $1W£Sjf S1EEl. 

~~-----tr1F~~1O 

~r-___ .JiL..8..,,:. aA. srAINt.ESS STEEl. 

--- sa: T l7tAP,It:4P liLA. TO 
.1U..8.. FEET 

" 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING ftFLL AlA TERIALS 
cm TlACA T/ON 

~LL NO.-=.:::t.~-J 

OA TE: 7-26-89 

ITEM/MA TERIAL OA IF USED BOCH NUMBER 

SANO 
8-07-89 1 
--

8£NTONllF 
7-26-89 1 

STAINLESS S'TEFL SCR££N (PREPAQ(AG£D • )£.5') aNO 8-07-89 1 

STAINLESS STEEL CASING (PREPAQ(AG£D ~ ~) 8-07-89 1 

STAINLESS S7E'£L CENTRALIZERS ( PREPAQ(AG£D ~ ~) 8-07-89 1 

STAINLESS STEEL CAPS (PREPAQ(AG£D • )£.5') aNO 8-07-89 1 

MONITORING WELL PUMP ( PREPAQ(A(;£l) .~ tf:5") a NO 2-08-90 4 

7-27-89 1 
()ROOT 

8-08-89 1 

WELL COI;£RS 8-07-89 1 

SI.IRFACt." CASING 

COMMENTS: . 

OBSERI;£R SIGNA 7lIRE/fJA TEC;.,c Q.Q.1) Q ~k~8- 08-89 
C. Allison Hodges 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

MONITORING M"LL AlA TERIALS 
CER TlACA TlQN 

~LL No . .JO~ 

DATE: 7-26-89 

ITEM/MA TERIAL DA TF UsrtJ BA TCH NUUB£R 

SAND 
8-07-89 1 
--

BENTONITE 
7-26-89 1 

STAINLESS STEIL SCREIN (PREPACKAGED • tFS) o NO 8-07-89 1 

STAINLESS STEEL CASING (PREPACKAGED ~ :;S) 8-07-89 1 

STAINLESS S1F£L CENTRAUZERS (PREPACKAGED ~ ~) 8-07-89 1 

STAINLESS S1F£L CAPS (PREPACKAGED • tFS) 
ONO 8-07-89 1 

MONI TORING WE'LL PUUP (PREPACKAGED !III ~) o NO 2-08-90 4 

7-27-89 1 
GROUT 

8-08-89 1 

WE'LL CO'-£RS 8-07-89 1 

SURFACl:: CASING 

COMMENTS: 

OBSERJ,£R SlGNA7UR£,/tJA1'E.C---:. MQQ tCb-k~8-08-89 
C. Al1ison Hodges 
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ERe / EDGE 
Environmental 
and Enerc 
Services Co. 

POST-ftf"LL COMPLETION 
CHECKLIST 

WELL No. 1085 

COMPLIANCE 

POST-WELL COMPLETION TASKS 

1. AlUD SCRAPED FROM AUGERS. SAMPL.£RS. AND AU. 
OTHER EQl.JIPMENT. 

2 ALl. MUD FROM RIG AND EQlJIPAIENT SCRAPINGS AND 
wroNGS DISPOSED OF IN ACCORDANCE ItfTH THE 
SPECIRCA l1CW· PROVIDED. 

J. WEU DEIIElOPED IN ACCORDANCE HfTH THE SPECIRCA 7lON" 
PROVlO£'O AND DETAILS OF THE O£'IIEl.OPAIENT ACl1l1fTY 
RECOROElJ. 

-I. DRlWNG SITE PROPERL Y CLEANED UP Af7£R 
COMPL£'7lON OF IfEl.L INSTAll..A 11ON. 

. 

DATE INITIALS 

8-08-89 ~ 

8-08-89 Lt.\~ 

2-08-90 bLb. 

8-09-89 C:.-Arlf 

" R£l£ASE SPECIRC TECHNICAL DIREC7lONS FOR REGl.JLATORY COMPUANCE AlONITORING WEUS 
PHASE I. OAK RIDGE NA l10NAL LADORA TORY, OAK RIDGE. w.a K-4'47, APRIL '987. 

OBSERV£R SlGNATURE,/IJATC' ' DJ)Q-G ~ -\\C~-09-89 
C. Allison Hodges 

b.~c.n.£~ 2-08-90 
D. Charles Lyt~e 

PAGE Jl.. OF .J:.!. 
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ERe / EDGE 
Environmental 
and Eneru 
Services Co. 

POST-Itf"LL COMPLE710N 
CHECKLIST 

POST- WELL COUPLEllON TASKS 

1. AlLlD SCRAPED FROM AUGERS. SAJlPI.ERs. AND ALI.. 
07H£H EOlIIPMENT. 

2. AU MUD FROM RIG AND EOlIIPAlENT SCRAPINGS AND 
Cl.JT71NGS DISPOSED OF IN ACCORDANCE .. "TH THE 
SPEClFlCA TlON- PROIt1DED. 

3. HElL DEI£LOPED IN ACCORDANCE HfTH THE SPEClFlCA TlON­
PROIt1O£D AND DETAILS OF THE O£V£l.OPMENT ACTlIt1TY 
RECORO£D. 

4. DRIWNG SITE' PROPERL Y CLEANED UP AFTER 
COMPU"."ON OF HEU INSTALLA TlON. 

. 

WELL No. 1085 

COMPLIANCE 
DA?F INITIALS 

8-08-89 

8-08-89 

2-08-90 

8-09-89 

- RElEASE SPEClFlC TECHNICAL DIRECTlC/NS FOR REGllLA TORY COMPUANCE MONITORING WElLS 
PHASE I. OAK RIDGE NATlONAL LABORATORY, OAK RlDG£, w.a K-4147, APRIL 1987. 

2-08-90 
o. Charles Lyt e 



•• ~ 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELl 
DEVELOPMENT FORM 

METHOD OF 
D£YE1..OPAlENr: Surging and Pumping 

WE'LL No. ... VU:{ 

l 
LOCA 

D£VELOPAIENT 2-08-90 TlME:' _________ _ BEGAN 0,4 lEi 

D£VELOPAIENT 
ENDING OA TE: 

DE1IEJ.OtPM£NT 

2-08-90 

OBSERVED BY: D. Charl es Lytl e 
CWE IfEU l<a.VM£· 58.8 QAlJ..ONS 

roTAI. GAl.J.ONS PUMPED: 215 roTM. IIItU l<a.UIi£.5' PlJMP£D:-1...l. 

INI71A1. pH: 7. 2 FINAL pH: 7 • 6 

INI71A1.. CONOllCTlJ,fTY (uS): 754 FINAl. CONOVCTlJ,fTY (14):_6.:..,.;6:..,:0:.-_ 
OE'Si:RIPl1ON OF INITIAl. 7l/R8lDlrn __ M_i_'_k.;;..Y _____________ _ 

D!.S~Pl1ONOFfiNAI. 7l/R8IOIT"r. ____ C_'_e_ar ____________________________ _ 

fiNAl.. ~R£V ~rn _____ 4~._0_N~T~U_'~s ____________________________ __ 

IfEU AAI'ROIED BY: R. C. Wi 11 i ams MME S 

ODOR 
OF WATER: 
WATER 
DlsafAR(;£l) 
TO: 

None 
t!I QROUND SURFACE 
[J S7r.JIlM SE1iIERS 
[J 0RtJMS 

INITIAL PRE -O£lI£l.a:w£NT 

[J TANK 1RtJCI( 
[J STORACC TANKS 
[J OTHER 

WATER O£PTH: 3.8 feet below qround level. 

DEVELOPMENT OBSERVA 7IONS 

OBSER'rER SlGNA7T.IRE,/tJA7E: 1) ,<;booS's:>;;),~ 
D. Charles Lytle 

2-08-90 

PAGE ..ll.... OF ..l.9... 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

DEVE'LOPAIENT DETAILS 

MONITORING WELl 
DEVELOPJlENT FORM 

METHOD OF' 
OEVEl.QPM£NT: Surging and Pumping 

WE'LL No.-..:::f.~ 

LOCA 

O£YE1..OPMENT 
~8~~WW~~D.~~~~~· ___ 2_-_0_8-_9_0 ____________________ ~ME: __________________ __ 

OE1lEl.OPMENT 
ENDlHe OA TE: 

OE1lEl.OPMENT 

2-08-90 

OBSERVED 8Y: D. Charl es Lytl e 

ONE IfEI.L H:l.lIME.' 58.8 GAJ.l..ONS 

TOTAl. GAJ.J..ONS PlIMP£D: 215 TOTAl. WlJ. &a.l/M£.5' PtJMP£1): 3.7 

INI11AL pH: 7. 2 FTNAL pH: 7 • 6 

IN/~AL CONOlJC~""TY (uS): 754 FTNAI. CONOlJC~""TY (u$)._6;;:;..;6;.:O~_ 
O£Si:RJP~ON OF' IN/~AL TURB/OITY: __ M_i_l....;ky~ ____________ __ 

O£SCRIP~ON OF'RNAL TURB/QlTY: __ Cl_e_a_r ____________ _ 

RNAL~~ ~TY: _____ 4~.O~NT_U~'~S ________________ ____ 

IfEI.L APJIWOVED BY: R. C. Will i ams MMES 

ODOR 
<T WATER: 
WATER 
DISCHARGED 
TO: 

None 

""'~AI. PRE -O£VEI..OPM£NT 

D TANK TRf.ICI( 
D SlDVAGC TANKS 
D OTHER 

WATER O£PTH: 3.8 feet below ground level. 

DEVELOPMENT OBSl'RVA TlONS 

OBSERVER SIGNA '!1.IIiC/DA 1E 1) , <;.booS's D sS, f'L 
D. Charles Lytle 

2-08-90 

PAGE ..l!. OF' ..1.9... 



ERe/ EDGE WElL NO. 1085 

~ Environmental L0C4T1ON..WAG 7 .:.,.' and EnerIY 
DATE:' 2- 08- 90 Services Co. 

, 

MONITORING WELL J)EVELOPMENT PROGRESS 

ONE WEl.L VOLUAlE- 58.8 GAI.1..0NS 

GAl.LONS tJ£St::!RP71ON 1E'A$lIR£D 
pH 

C()N()(IC- TrJTi4I. tIEZ.L 
DATE TIME OF' TlJ1lIIIDITY 

~~ 
&ALLONS 1Q:iM£$ COMMENTS PUMP£]) TlJIIIIIIIDITY (NTI/'S) PUfIP£1) PfMI1£1) 

2-08-90 0930 40 Mil ky -- 7.2 754 40 

2-08-90 1130 65 Slightly 
Cloudy -- 7.5 619 105 1.8 

2-08-90 1500 110 Clear 4.0 7.6 660 215 3.7 

• ,-

RESULT'S Ar EN/) Clear 4.0 7.6 660 215 3.7 
OF D£lIEZ.OPM£NT 

COItIMEN7S Nice recharger; water cl eare~ pretty fast; passed and moved off 
-

hol e. 

08SERY£R ~1ZIRf;i'ZM7E D.(h~ r~, Ji 2-08-90 
LJ. l,lId U t:!::. LYt. I t:! 

PAGE ~ OF lL. 

Elle/ EDGE WEll NO, 1085 

~ Environmental LOO4TlON.,WAG 7 
and Enerc 

~ DATE": 2-08-90 Services CO. 

MONITORING WELL J)EVELOPMENT PROGRESS 

ON£' WEU VOlUA/£'- 58.8 GAlLONS 

DAlf: 1 __ 
GALLONS lJCSCIIF110N 

~ pH 
CONf)(IC- s:I~ IIElL 

PUMPED 
OF' 

~:JJ 
HXlAIIII£3' 'OITS 

11.IRIIDTY PUMP£1) Pf.IItIIJI£l) 

2-08- 40 Mil ky -- 7.2 754 40 

2-08-90 1130 65 ~ii~~tlY -- 7.5 619 105 Hoa .oulv 

2-08-90 1500 Clear 4.0 7.6 660 215 .7 

.. 

RESULTS AT END Clear 4.0 7.6 660 215 3.7 OF /J£VEl.OPMENT 

COMMENTS Nice recharger; water cleared pretty fast; passed and moved off 
-

hole. 

OBSERVER =~:::'~TF ):::::dJ·x:.~ ..s:r~~ 2-08-90 
u. I.,lIdr·!t!::, Lj"LIt: 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL No. 108~ 

~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM , VERSION 4.1~ NOV. 1986 

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

(1) METHOD OF COOPER, BREDEHOtFT AND PAPADOPULOS, 1967 
(ARTICLE IN VGL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CH(.~lPEIE OF !",J(.·nER") 

(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 
FENETRA"rII\IG l;·JELLS") 

l!;EL~ L. [\!C} ... ~ 1 ()t3~S I){::!'rr:: iJF' "TC':::'l'" 
; l_ ..... 1 1,1 

PROJECT NO. ~ E221-002 C:LIEt"'~T; Mi'1ES 

SITE LOCATION: WAG 7 

~DGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DAT(~ AF~E: 

INNER CASING DIAM~TER = 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 

2/ t ..::, . ./ ~7'C) 

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 66.05 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .92 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
Fi:::l!._L..I~\t!3-~··!Ef:::lD IhiT.)E::X = 1. (ii l!t IF F{..)LL.I~·~t3~! tl~)il IF RISIi\.iE"t) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

.. 

HO WAS COMPUTED FROM INTERCEPT OF PLOT [iF t_C)\3 ( :-j) I../G" T I r"!i::: 

SUCCESSIVE COMPUTED 
\) Pi L..lJE":S FOr:: He) 

(r:'EET) 

1. BiJ.:33 
1 I. 8~::'C}.~. 

PAG£' ~ OF .l!. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 1085 

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, BREDEHO~FT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
11 A SLLJG l-EST F~]I:i I)ETEFt~~·! I i\~ I ~\i13 l-~~{j)S~AL3L I~: C::Clj\i))LJC::T I \/ I -r'y' 

OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
F1Ej\IE~-rF~AT I i\if3 t·\iE:!'_J_~;!') 

DATE OF TEST: 2/14/90 

PROJECT NO. ~ E221-002 

SITE LOCATION: WAG 7 

~DGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

INPUT DATA ARE: 

INNER CASING DIAM~TER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4-.00 INCHES 
DIAMETER OF DRILLED HOLE = B .. 63 INCHES 
LENGTH O~ SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FF:011 STI~4TIC LE\/EL TO BOTTOM OF SC~:EEN::::: 66.05 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .92 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
F(:1U .. Il\IG-HEJ .. U) I!\lDEl::::: :l. ("1!l IF Ft'4LLING~, "0" IF FUSING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

.. ' 

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

SUCCESSIVE COMPUTED 
\)PiL.L.1ES F[IG: i-iC> 

PACE~ OF~. 

• 



,e 
ERe / EDGE 

~, Environmental 
, and Energy 

~ Services Co. 

MIL No. 1085 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

e 

T I r'1E 
(SEC 

10.00 
2() It ~)() 

3C) II C)() 

40.00 
50.00 
60 .. 00 
7~'5 .. ()() 
9C} .. ()i) 

~. ()~5 r. ()(; 

1 ::?:i) It !.)() 

1~SOn 00 
1 :3() tI (){) 

:: i~. (; u () (:: 

3()() ti (:C: 

3~~1() u t)i) 

420.00 
48~)" ()(} 
540.00 
600,,00 
72(}. (}c) 

840.00 
96()" t)() 

1 ()8() .. (;() 

12(:() tt (:(J 

132() It ()() 
1.440.00 
1560.00 
1 <:)8::) b r.)() 

180()" 00 
1 (720 .. 00 
:2 c) l:;. t) n ~)~) 

:',21 ,be) 01 (:.(; 

DEF'Tl-'1 TO W?"~ TER 
(FEET) 

:2~ D .!:4() 
2,* 65() 
:2;, l:.)4(: 
:2. ,:S4(} 

2 f> .~2(j 

2u .~3C) 
2., 62(: 
2 tl c:,:2() 
:,2 tI ~;9() t., r .. o::.:::; ...... 
• .:. 11 .....J ! "w' 

2 n S8e) 
2 .. 55Cj 
:2 .. 490 
:2 .. .!4·5(j 
::? l}'2C) 

2.35(: 
2 11 :::()C~ 

2. 27() 
2u 23(> . 
2.:l20 
:: D ()()() 

1.940 
1.840 
1.790 
1.700 
1.650 
1.640 
1 ~~n 
~.~~V 

1,. "l6t) 
1.410 
1" 33() 
1> :260 

HEr'~D 
(FEET) 

1 .. 7::~() 
1 ~ 73i) 
l1l 7:2c) 
1.7:2() 
1. 'l00 
1. 7:t~) 
l.700 
1 .7()() 

t a t,,7C) 

1 . ,~70 
1.660 
:t" .:S3(j 
:1 n !:,;7C) 
~l .. ~3:::::i) 

i" 5{)() 

1.430 
1 II 38i)' 
1.350 
1.3)0 
1. D 2(}(: 

1 .. ~)8t) 

1" ()2() 

Q 92i) 
0-'·-· 

M "_':t I '-_: 

.780 

.730 
.720 
• 6i)() 

It 5 l t(> 
.490 
It 41, () 
340 

'***************~*************************~******************* 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USTNG DIAMETER OF DRILLED HOLE: 

.. F,··t-:-r;"'v·'j::'r.,r.:, I , '!'~V -- ~:; '":'"~it:'-Ci.; F'T /qr'"c' • c_. ,I i ..... ,t--I.',_' 1.,_. J. I l ..- ... :. ..... ,:",-, f.... ." ..... I I ..... c. ~ = 6.86E-05 eM/SEC 

TRANSMISSIVITY 3.38E-05 FT**2/SEC 

PAGE' ~ OF~. 

ERe / EDGE 
., Environmental 

. and Energy 
~ Services Co. 

WELL No. 1085 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T I l'1E 

10.00 
2() '* ()() 

40.00 
50.00 
6(1,,00 
7511 (lei 

l~:;O. 00 

48~)u (;() 
540.00 
600 .. 00 
72(: .. i)() 

840.00 
9<::.t) II (:i) 

1 (>E:(> .. (;() 
12(:() tl elf) 

1320.00 
1440.00 
1560.00 

DEF'TI-·j TO W?; TES: 
(FEE:T) 

2 .. 65C) 
2.640 

2 ,t 5Cf'() 

2 II 59(~ 

2.35(: 
2. :;(i() 

.-, '""7''"'''!'!'' ...... . 
"'" '" k,_t'\_."" 

2. :l2(j 

1.940 
1.840 
1 ta 79(l 
1. n 700 
1" 65() 
1.640 
1 .. 52() 
1 • -'I·.:SO 
1.410 
'i "",:!,,~£", 
.L ., "_.'"_'''_'" 

1:. :2,~,() 

HEf.m 
(FEET) 

1 " 7::2(, 
1.730 
1. u 7:2() 
1.720 
1:0 "7i)i) 

1.7l() 
1. D 7()() 

1 .7()(i 

1., 66() 

1 " ~33t) 
1.,5c)(; 

1.430 
1.380 
1.350 
1.3-10 
:t n 2(:(: 
1.0(;30 
1,. ()2() 

.. 92i) 
0-"" • -..':i I I. .. : 

tl 78t) 
., 73() 
.. 72(> 
.600 

11 4 :i.(: 
.. 340 

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

D T {.::'11·1ETEP OF DRILLED HOLE: 

= 6.86E-05 CM/~EC 

TRANSMISSIVITY - 3.38E-05 FT**2!SEC 

PAGE 22.. OF ~. 
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ERC / EDGE 
~. Environmental 

and EneI"IY 
~ Senic •• Co. 

HEI.J. 

HYDRAUliC cONWCnVllY CALCULA llONS 

2 3 4 7 8 9 10 II 

TIME IN MINUTES 
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¥ • CHAIN OF CUSTODY RECORD 'AMPLE 

FOR 
NUMBER 

.. . Engineering. Destgn Ie Geoscienc~s Group. In~. MAR77N MARIETTA ENERGY SYSTEMS 
125 P.Waslppl par~ 

OAK RIDGE NA TlONAL LABORA TORY \08:s'u..bl • P.o. Box 23010 KIlo ., Tn 81833-1010 

UfLL NO. LOCATION: TYPE: 
OC) --\ () '.::) ~J-.J A. G - '1. WA-r-cK I 

SAMPLER: SAMPLE INTERVAL: DATE: 11ME: 
c.!- . ( 'A.~ ~.IA:)... ...... \~ ... dLA ' .. JL 

rc6-on-S<l 15'"30 , I (S1fJNA1U :) 

RELINOUISHED BY." OAT£': TIME: • Hl11I: R£'CEIVED BY." DATE: . TIME: Hl11I: 
(SIGNA lURE) (SIGNA lUR£') I . 

~k2P . I . 
~ .. ~~tJr1-- g -IS' 't!J:.j • 

C~-;t: K-3l 1 .' ,(L,LA'/ '?f-IS-r;o, 1K31 ... 
U 

1 

I 

-
TYPE OF SAMPLE: o SPLIT SPOON CORES-SOIL o AUGER CUmNGS-SOIL o AUGER CUmNGS-ROCK 

o AIR ROTARY CUmNGS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) D011lER , 

ALL SAMPLES ARE IMMEDIA TEl Y PLACED IN I-CHEAl SPECIAL TY ClEANED CONTAINERS AND SEALED. 

REMARKS: 
. 

• 

. 
L-.~_. ___ II 

I ---

¥ • CHAIN OF CUSTOD Y RECORD 
NUMBER 

, . Engineering. Destgn Ie: Geoscienc~s Group. In~. 
FOR 

MAR77N MARIETTA ENERGY SYSTEMS 
725 P.W..~PI part;:fi 

OAK RIDGE NA TlONAL LABORATORY \O&:s-WJI P.O. Box 2 010 Kuo ., 'I'D. 97833-1010 . 
HELL NO. LOCATION: TYPE: 

I 0 F~, '.S""- UjA.,G -? W~I Gf2.., 
SAMPLER: SAMPLE INTERVAL: DATE: 71ME: 

L.!.. . ( l) •. 1 ~ .. ,5:)..., \~-..dl r A 1.1./ 
reB-or- -SCl I~3<J , I 

RELINOUISHED 8~ DATE: 17ME: • H1TH: RECEIVED B~ DATE: . TIME' MTH: 
(SIGNA llIRE) (SIGNA llIRE) 

~ .. ~~C/r1- 1& ~t".)- 't!~ 8"3~ E~?t ;k2i~,(A/ '?$fS-{!<!Y t:1S--a1 
" U 

-

TYPE OF SAMPLE: D SPLIT SPOON CORES-SOIL D AUGER CUmNGS-SOIL D AUGER CUmNGS-ROCK 

D AIR ROTARY CUmNGS-ROCK • DRILL WA T£R (NO AIR IN SAMPLE) D01HER 
, 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
. 

• 

, 

I 
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ERe / EDGE 
Environmental 
and Enerey 
Services Co. 

1.0 General Information 

1.1 Well Location 

MONITrJRIN(; ItEZL PROGRAM 

~DA;! N~~71,£ 

Monitoring well number 1086 is located in WAG 7. 
It is located approximately 600' northeast of 
chemical waste pit #7 and approximately 600' 
northwest of the shale fracturing batch plant. 

The location is shown on ORNL drawing number 

C3E20004 A075. Survey coordinates for this well 

are N 17454.7736, E 28117.0075 (X-10 grid) or 

latitude 35 0 54' 42.16" and longitude 84" 18' 
59.48". 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 1086 was drilled by Geotek Engineering 

Company. A Mobile B-50 and an Ingersol Rand T-4 
rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 

PAGE _1 QI=".1.L 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

1.0 General Information 

1.1 Well Location 

Monitoring well number 1086 is located in WAG 7. 
It is located approximately 600' northeast of 
chemical waste pit #7 and approximately 600' 
northwest of the shale fracturing batch plant. 

The location is shown on ORNL drawing number 

C3E20004 A075. Survey coordinates for this well 

are N 17454.7736, E 28117.0075 (X-10 grid) or 

latitude 35 0 54' 42.16" and longitude 84 0 18' 
59.48". 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 1086 was drilled by Geotek Engineering 

Company. A Mobile B-50 and an Ingersol Rand T-4 
rig were used to drill this boring for monitor 

well installation under operation of Rick Herron 



ERe / EDGE 
., EnvironmenW 

and Energy 
~ Services Co. 

MONITORING WElJ. PROGRAM 
WElJ. DA TA NA98A 111£ 

WElJ. No. 108 6 

and Larry Ledbetter with the assistance of George 
Akins and Rick Herron. Drilling commenced on 

6/27/89 and was finished on 7/27/89. 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:* 

6/27/89: Steam cleaning auger rig, pan and tools. 
Mobilize to site. Lay plastic. 

6/28/89: Split spoon from 2:0' to 4.3'. Auger 
with 6.0" auger to 5.0'. Split spoon 
from 5.0' to 5.4'. Auger to 6.6' or 
auger refusal. Bulk density taken from 

2.6' to 2.9' equaled 1.94 grams/em3
• 

Cannot complete well with augers. Must 
use air rotary method. Auger from 0.0' 
to 4.0' with 22.0" auger to install 

diverter casing (15 1/4"). Install and 
grouted di verter casing. Hole covered . 
with plastic. Two split spoon samples 

were taken. (1086S01 and 1086S02). 
7/25/89: Steam cleaning air rotary rig and 

containment box. Mobilized to site and 

setting up. Drill with an 8.0" tricone 
bit. contained all cuttings in 
containment box. Hard rock at 10.0'. 
Drilled to 15.0' and check for water. 
After recharge of 1 hour, water at 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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and Larry Ledbetter with the assistance of George 
Akins and Rick Herron. Drillirig commenced on 

6/27/89 and was finished on 7/27/89. 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:* 

6/27/89: steam cleaning auger rig, pan and tools. 
Mobilize to site. Lay plastic • . 

6/28/89: Split spoon from 2.0' to 4.3'. Auger 
with 6.0" auger to 5.0'. Split spoon 
from 5.0' to 5.4'. Auger to 6.6' or 
auger refusal. Bulk density taken from 

2.6' to 2.9' equaled 1.94 grams/cm3
• 

Cannot complete well with augers. Must 
use air rotary method. Auger from 0.0' 
to 4.0' with 22.0" auger to install 

diverter casing (15 1/4"). Install and 
grouted diverter casing. Hole covered 
with plastic. Two split spoon samples 

were taken. (1086S01 and 1086S02). 
7/25/89: Steam cleaning air rotary rig and 

containment box. Mobilized to site and 

setting up. Drill with an 8.0" tricone 
bit. Contained all cuttings in 
containment box. Hard rock at 10.0'. 
Drilled to 15.0' and check for water. 
After recharge of 1 hour, water at 

* This information was typed directly from field notes 
and was edited only when necessary for clarification. 
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10.0'. Drill to 20.0' as per steve 
Laman. After 1 hour recharge water was 
at 15.0' from surface. Drilled to 25.0' 

as per R. Williams. Allowed well to 

recharge. Water level at 18.0'. Drill 

to 30.0' as per R. Williams, checked for 
water. Water level at 29.95'. Allowed 

well to recharge overnight. Compressed 
air sample and drill water sample taken. 
No signs of hydrocarbon from air under 
ultraviolet light. 

7/26/89: Meeting with Bill McMaster, Mike Ebers, 

R. Williams, Jill Greene and Doug 
Connery. As per meeting 1086 borehole 

filled in with sand (13.0') to level of 

17.0' and bentonite (2.0') to level of 
15.0' to make the borehole depth only 

15.0' (zone actually wanted to monitor). 
Borehole was filled in with 4.5 bags of 
sand to a level of 18.0' and 1 bucket of 

bentonite to a level of 15.0'. After 

bentonite was allowed to hydrate for 4 

hours, the well was set. A 10.6' 

section of 2.0" stainless steel screen, 

cap and 10.0' section of 2.0" casing was 

installed to a depth of 14.75'. 
Centralizer was placed at 9.0'. Four 
bags of sand were poured into borehole 
to a depth of 3.75' and 1 bucket of 

bentonite to a depth of 3.0'. 
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10.0'. Drill to 20.0' as per Steve 
Laman. After 1 hour recharge water was 
at 15.0' from surface. Drilled to 25.0' 

as per R. Williams. Allowed well to 

recharge. Water level at 18.0'. Drill 

to 30.0' as per R. Williams, checked for 
water. Water level at 29.95'. Allowed 

well to recharge overnight. Compressed 
air sample and drill water sample taken. 
No signs of hydrocarbon from air under 
ultraviolet light. 

7/26/89: Meeting with Bill McMaster, Mike Ebers, 

R. Williams, Jill Greene and Doug 
Connery. As per meeting 1086 borehole 

filled in with sand (13.0') to level of 

17.0' and bentonite (2.0') to level of 
15.0' to make the borehole depth only 

15.0' (zone actually wanted to monitor). 
Borehole was filled in with 4.5 bags of 
sand to a level of 18.0' and 1 bucket of 

bentonite to a level of 15.0'. After 

bentonite was allowed to hydrate for 4 
hours, the well was set. A 10.6' 

section of 2.0" stainless steel screen, 

cap and 10.0' section of 2.0" casing was 

installed to a depth of 14.75'. 
Centralizer was placed at 9.0'. Four 
bags of sand were poured into borehole 

to a depth of 3.75' and 1 bucket of 
bentonite to a depth of 3.0'. 
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7/27/89: The hole was grouted using 5 bags of 
cement and 25 lbs. of powdered 
bentonite. 

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

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 
Compliance Monitoring Wells 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 7 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
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7/27/89: The hole was grouted using 5 bags of 
cement and 25 lbs. of powdered 

bentonite. 

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

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap 
underwent the cleaning decontamination procedures 
outlined in the drilling specifications (Release 
Specific Technical Directions for Regulatory 
Compliance Monitoring Wells 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 7 is located in Melton Valley, which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 7 is underlain by shale, 
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siltstone, and limestone of the Conasauga Group. 
The Conasauga Group in the OakRidge 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears to 
be consistent with the regional strike of 56 0 

northeast and dips of about 30 0 to the southeast. 

2.3 Sample Collection 

Two soil samples (1086S01 and 1086S02) were 
collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and 

submitted to Sample Rece~ving, Analytical 

Chemistry Division, Bldg. 4500S, ORNL. Chain of 
custody forms for these samples are included with 

this data package. Soil sample 1086S01 was 
collected in the split spoon interval from 2.1 to 
2.6 on 6/28/89, and soil sample 1086S02 was 
collected in the augered interval from 6.0 to 6.6 

on 6/28/89. Sample 1086S02 included clay (soil) 

as well as weathered shale (rock) and was 
collected directly from the auger stem. A drill 

water sample was collected from t~e water pump on 
the drill rig on 7/25/89. Analytical results for 
these samples can be obtained from the Remedial 

Action Program data base at ORNL. 
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siltstone, and limestone of the Conasauga Group. 
The Conasauga Group in the OakRidge 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. These rocks 
have undergone extensive deformation and contain 
many folds and faults resulting in varying strike 
and dips. The average strike and dip appears 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 (1086501 and 1086502) were 
collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and 
submitted to Sample Rece~ving, Analytical 

Chemistry Division, Bldg. 45005, ORNL. Chain of 

custody forms for these samples are included with 

this data package. Soil sample 1086501 was 
collected in the split spoon interval from 2.1 to 
2.6 on 6/28/89, and soil sample 1086502 was 
collected in the augered interval from 6.0 to 6.6 

on 6/28/89. Sample 1086502 included clay (soil) 

as well as weathered shale (rock) and was 
collected directly from the auger stem. A drill 

water sample was collected from t~e water pump on 
the drill rig on 7/25/89. Analytical results for 
these samples 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 2.6 to 2.9. The 
sample was measured, and weighed, and a bulk 
density of 1.94 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type 0 well. A six-inch diameter 
boring was augered from ground surface to auger 
refusal (6.6 feet). The air rotary method was 
required to complete the well because the augers 
refused before the specified total well depth was 
reached. Therefore a twenty two-inch diameter 
boring was augered from ground surface to 4.0' and 
a fifteen-inch divertercasing was installed and 
grouted. The air rotary method was then used to 
drill an eight-inch diameter boring to a total 
depth of 30.0 feet. The boring was filled in with 
4.5 bags of sand from 30.0' up to 18.0' and 50 

lbs. of bentonite pellets were used to fill the 
boring from 18.0' up to 15.0'. A two-inch 
diameter stainless steel screen was installed from 
14.55 feet to 4.15 feet. A two-inch diameter 
stainless steel casing was installed above the 
screen at 4.15 feet and extended 1.92 feet above 
ground surface. A sandpack was then poured into 
the annular space from 3.75 to 14.75 feet, with a 
.75 foot bentonite seal poured into the annular 
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A bulk density soil sample was collected from the 
split spoon sample interval from 2.6 to 2.9. The 
sample was measured, and weighed, and a bulk 
density of 1.94 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type D well. A six-inch diameter 
boring was augered from ground surface to auger 
refusal (6.6 feet). The air rotary method was 
required to complete the well because the augers 
refused before the specified total well depth was 
reached. Therefore a twenty two-inch diameter 
boring was augered from ground surface to 4.0' and 
a fifteen-inch divertercasing was installed and 

grouted. The air rotary method was then used to 
drill an eight-inch diameter boring to a total 
depth of 30.0 feet. The boring was filled in with 
4.5 bags of sand from 30.0' up to 18.0' and 50 
lbs. of bentonite pellets were used to fill the 
boring from 18.0' up to 15.0'. A two-inch 
diameter stainless steel screen was installed from 
14.55 feet to 4.15 feet. A two-inch diameter 
stainless steel casing was installed above the 
screen at 4.15 feet and extended 1.92 feet above 
ground surface. A sandpack was then poured into 
the annular space from 3.75 to 14.75 feet, with a 
.75 foot bentonite seal poured into the annular 
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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 1086 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 207 gallons of water had been 
evacuated and the clarity of the discharge water 
was approved by the company representative. The 

final turbidity value measured was 20 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 2/12/90 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. 
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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 1086 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 207 gallons of water had been 
evacuated and the clarity of the discharge water 

was approved by the company representative. The 
final turbidity value measured was 20 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 2/12/90 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. 
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Well number 1086 was tested for the determination 

of hydraulic conductivity of the aquifer in the 

vicinity of the well screen. This was 
accomplished by instantaneously removing a known 
quantity of water from the monitoring well and 
measuring the recovery of the water level over 
time. The changing water levels were measured 
using a Druck 15 psig pressure transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 2.81 x 10.3 em/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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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Well number 1086 was tested for the determination 

of hydraulic conductivity of the aquifer in the 

vicinity of the well screen. This was 
accomplished by instantaneously removing a known 
quantity of water from the monitoring well and 
measuring the recovery of the water level over 
time. The changing water levels were measured 
using a Druck 15 psig pressu~e transducer and an 
Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 2.81 x 10.3 em/second (shown 

as permeability on the hydraulic conductivity 
calculations) 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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WELL No. 1086 ---

COMPLIANCE 
PRE -DRILLING TASKS DATE INI77AI..S 

1. £XCA VA 7lON P£RAlIT OBTAIN£D. 6-27-89 ( ti. H-
Z ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRilliNG. 6-27-89 Lt<\- ft-

30. SCREEN AND CASINGS HA 1£ BEEN WASHED, ST£AAI£D. N/A 
RINSED ,.,TH DE-IONIZED OR f)IS7llLED WA~ RINS£D 
WITH ISOPROP'It.. ALCOHOl.. /fRAPPED IMTH PROT£C7l1£ 
COI£RlNG AND STORED OFF THE GROUND. 

Jb. PRE-PACKAGED SCREENS. CASINGS ANO CENTRAliZERS 7-26-89 CJA-t\ 
WERE USED. 

4. Ht::WK AREA FOR SAMPLE EXAMINA 7lON COVER£!) IMTH 6-27-89 c:...lA-t( 
CLEAN POI. 'ff:TH'lt..£NE. 

5. CLEAN KNII£S. GlOt.£S; SAMPLE JARS AND LABElS 6-27-89 -.£::-0\ (.{-
ON-HAND. 

6. POL 'ff:TH'lt..£NE COVER IN PLACE OVER HOLE. 6-28-89 C[A;tt 

ADOI7lONAL NOT£S/OBSERVA7lONS: ____________________ _ 

OBSERI£R SlGNA7VR£~An-C...o...cQl). .A-.-. ~~ __ 7-27-89 
C. Allison Hodges 
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COMPLIANCE 
PRE -DRILLING TASKS DATE INITIALS 

1. EXCA VA llON PERAIIT OBTAINE'D. 6-27-89 ( It\ t\-
2. ALL EQUIPAIENT HAS BEEN CLEANE'D BEFORE DRilliNG. 6-27-89 CiA- t\-

30. SCREEN AND CASINGS HA 10£ BEEN WASHED. STEAAlEIJ. N/A 
RINSED ItfTH DE-IONlZE'D OR DlSTlLLED WA TER, RINSED 
WITH ISOPROPYl.. ALCOHOL. ifRAPPED WITH PROTEClllo£ 
COVEHING AND STORE'D Off THE CROOND. 

31>. PRE-PACKAGED SCREENS, CASINGS AND CENTRAliZERS 7-26-89 eJA-t\ 
WERE USED. 

4. Ht7RK AREA FOR SAAIPLE EXAAlINA llON COVERED WITH 6-27-89 c...lA-t{ 
CLEAN POL YCTHYlEN£. 

S. CLEAN KNIIo£S, CLOIlf"S, SAAIPLE JARS AND LABELS 6-27-89 ~(A.H· 
ON-HAND. 

6. POL YCTHYlENE COVER IN PLACE OJ.£R HOL£. 6-28-89 ClA:-tt 

AODI7lONAL NOTES/OBSERVAllONS: __________________ _ 

OBSERVER SIGNA 11JRE/DA ~ 0->.CQIt ,:A....-. ~t3'" --,7- 27 -89 
C. Allison Hodges 
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DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYl. DeONIZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATEl? 
CLEAN RINSE RINSE RINSE 

Rf(; X X X N/A N/A 

AUGERS X X X X X 

BITS X X X X X 

ROOS X X X X X 

S-WPLERS X X X X X 4 
PIPES X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

~ 

OBSERVER SIGNATURE/OATFC ' ~ ~ ~'\r4~7-25-89 
c. Allison Hodges 
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DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYl. O£lONIZED 

EQUIPM£NT SCRAPE STEAM STEAM ALCOHOL WATFR 
ClIAN RINSE RINSE RINSE 

RIG X X X N/A N/A 

AUGERS 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 
. 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

-

OBSERVER SIGNATlIRE/OATF C ' ~: ~ ~v-4~7-25-89 
C. Allison Hodges 
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ORNL AlONITORING WELL LOG PAGE' -L OF--L-

LOCATlON: WAG 7 DATF: START: 6-28-89 

DRILLER: Ri ck Herron/Larry Ledbetter ANISH: 7-27-89 

HELPER.- George Akins/Rick Herron 
LOGGED SY: C. Allison Hodges 

HEAL TH PHYSICIST: W. H. Shi npaugh 
DRILL: 8-50 Mobile Drill, Ingersol Rand T-4 

T'tPE DRIWNG: Auger/Ai r Rotar.:: LUSRICANT T'tPE: Green Stuff 

No. SAMPlES TAKEN: N/A T'tPE: N/A 

CONTAINMENT T'tPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (R£FUSAL DEPTH): 6.6' DRlWNG R.UID SAMPlES: 

DEPTH DRILL£O IN ROCK: 23.4' TYP£: Water DATF: 7-25-89 

TOTAL DEPTH OF HElL: 30.0' 

~~r;; SAMPI.£ PERCENT 
(NUMBER • R£COIlE'/tY SOIL/!1£DROCK DCSCRIPTlON 

FROM TO INTERVAL) (SPUT SPOONS) : 

0.0 2.0 Gravel. (fi 11 materi a 1 ) 
2.0 3.4 ~~~~2~G 100% Clay, mottled, light brown and dark yellowish ..... ). 

orange, firm. Bulk Density @ 2.6-2.9 1 = 1.94 

grams/cm3• " . r, .. 

3.4 3.5 Shale, very brittle, dusky brown. 
3.5 4.0 10% Clay, mottled, light brown and dark yellowish 

orange, with some gravel, fill material' fall in. 
4.0 4.3 Shale, very brittle, dusky brown. 

I 

4.3 5.0 Shale, very brittle, dusky brown - Augered 
interval. 

5.0 5.4 10% Shale, very brittle, dusky brown and olive gray, 
with some clay, dark yellowish orange. 

5.4 6.6 ~~8~~0~ Shale, hard, brittle, olive gray. 

6.6 10.0 *Smooth, regular drilling. 

10.0 11.0 Smooth, regular drilling encountered. Hard rock 
at 10.0 1 (limestone). 

11.0 12.0 Rough, hard, slow drilling. 

12.0 18.0 Smooth, fast drilling. 

18.0 20.0 Rough, hard drilling. 

20.0 25.0 Rough, hard, irregular drilling, lots of rock 
passing through containment tube. 
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LOCA770N: WAG 7 OAT£': START: 6-28-89 

Rick Herron/Larry Ledbetter fiNISH: 7-27-89 
DRILLER: 

George Akins/Rick Herron 
LOGG£[) SY; C. Allison Hodges 

HELPER: 
W. H. Shinpaugh 

B-50 Mobile Drill, Ingersol Rand T-4 
HEAL TH PH'tSIClST: 

DRILL: 

TYPE DRIWNG.· Auger/Air Rotar~ LUSRICANT TYP£.' Green Stuff 

No. SAMPLE'S TAKEN: N/A TYPE: N/A 

CONTAINMENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (REFlISAL DEPTH): 6.6 1 
fJR/WNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 23.4' TYP£.' Water OAT£: 7-25-89 

TO TAL DEPTH OF JtEl.L. 30.0' 

'Jf:c"/; SAilPI.£ PERCENT 
(NUMBER ~ rs:tf.°i-£A! .\ SOIL,/tJEDROCK DESCRIP770N 

FR{)j/ TO 'INTERVAL) .:>rvvN::i./ 
, 

0.0 2.0 Gravel. (fi 11 material) 

2.0 3.4 2~~~~US 100% Clay, mottled, 1 i ght brown and dark yellowish 
orange, fi rm. Bulk Density @ 2.6-2.9' = 1. 94 

grams/cm3• " . 
3.4 3.5 Shale, very brittle, dusky brown. 

3.5 4.0 10% Clay, mottled, light brown and dark yellowish 
orange, with some gravel, fill material fall in. 

4.0 4.3 Shale, very brittl e, dusky brown. 

4.3 5.0 Shale, very brittle, dusky brown - Augered 

interval. 

5.0 5.4 10% Shal e, very brittle, dusky brown and olive gray, 
with some clay, dark yellowish orange. 

5.4 6.6 ~~8~~~~ Shale, hard, brittle, olive gray. 

6.6 10.0 *Smooth, regular drilling. 

10.0 11.0 Smooth, regul a r dri 11 i rig encountered. Hard rock 

at 10. A' (1 imestone). 
11.0 12.0 Rough, hard, slow drilling. 

12.0 18.0 Smooth, fast drilling. 

18.0 20.0 Rough, hard drilling. 

20.0 25.0 Rough, hard, irregular drilling, lots of rock 
passing through containment tube. 

PAGE' ...!!.. OF .11... 



--; ERe lEDGE 
Environmental 

ltE'LL No. 10. and Enercy 
~ Services CO. 

ORNL MONITORING ltE'LL LOG II PAGC _2_ £Y-L 
DEPTH SAMPLE PERCENT 
(FE'E'TJ (NUMBER Ie R£COI£RY SOIL/SEDROCK DESCRlpnON 

FROU TO INTE'RVAL) I(SPUT SPOONS) 

25.0 30.0 Smoother drilling. Drilling still hard. 

30.0 Total Depth 

*No detailed lithologic logs could be provided 
due to use of containment box for the interval 

from 6.6 1 to 30.0 feet. 

--
. 

-

• 
PAGC 1L £y lL 

., ERe / EDGE 
Environmental lELL No. 1086 
and Enercy --.... Services Co. 

ORNL MONITORING ~LL LOG II PAGE _2_ G¥!"---L 

~~~ SAMPLE PERCENT 
(NUMBER .. RECOVERY SOIL/l!JEDROCK OESCRIPl1ON 

FROM TO INTERVAL) i(SPLlT _ ... _- :7) 

25.0 30.0 Smoother drilling. Drill ing still hard. 

30.0 Total Depth 

*No detailed lithologic logs could be provided 

due to use of containment box for the ; nterva 1 

from 6.6 1 to 30.0 feet. 

e· 
. 

-

• 
PAGE lL G¥!" 1l.... 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

WELL No. 1086 

~LL INSTALLA llON/COMPLEllON FORM 
O.R.N.L MONITORING WELL PROGRAM 

ORNL GRfO COORDINATCS 
N 17,454,7736 
£ 28.117, 0075 

LOGGED PROOFED 
BY: C. All ison Hodges BY: Michael L. Ebers 

DRIWNG COMPANY: Geotek 
Rick H~e~rr~o~n~7~~--------~G~e-o-r-ge-'ATk~in-s-7~ 

DRI/.i.£R: Larry Ledbetter HELPER: Rick Herron 

E:LE:V. (;ROUI//') 762. 37 
E:LE:V. TOP STAINlESS 
S~ ~/~ 764.29 
DRILLING OA T£'S: 
STARTED: 6-27-89 
FINISHED- 7 - 27 - 89 

L()Q(JfII(; $1EEl. COliER EQUIPMENT t!t 22 

1XI __ 8 
INCH AUGER 4. 0 LF. 

INCH AUGER 11. 0 LF. 
I, ,..-- 10 NQI DINtIE7ER 

M4TERW..S USED 

EST. USED 
ICL H:1L 

10, 4 FEE'T OF 2 IN. s.s. SCREEN 

...2.:.l FEET OF 2 IN. s.s. CASING 

3 ..2.2.. 4. 0 S4CKS OF SAND 

O. 0 50. 0 POUNDS OF BENTONITE PE1.1..ETS 
3. 0 5. 0 S4CKS OF CEMENT 

25. 0 POUNDS OF POWO£R£I) BENTONITE 

30. 0 GALLONS OF .. TEl? (C£JI£N11NG) 

REASON FOR t:JIFFERENC£S 8£7'WEEN ESTIMATED 
Ia.UMES AND US£1) K)LlM'S 

Irregular boring diameter and 
spill age. 

IfU ~ lJISIEIJ 0 LfJC!ItI1I(; nIB. QHIJf 
IJ I'UISH IIt1lI/It8 .u QMIt o D1NDI . 

.5(7 '1IfIA1I IJ:SED 10' Cl Nt:J 0 

MONITORING WE1.L PUMP IJASC SET AT 13 . 0 FEET. 

CENTRALIZERS AT 9 • 0 FEET.. 

FEET. 
_____ FEET. 

NOTE: 

Nt:IIS t::I..£M!IBJ DtIT 

'~ 

$1EEl. PR07E'Cm£ CASIN(; 

3 • 2 n; ABOIE' G'ROIN) 

70 2, 0 n; II£LOW 

SUlfF'ACE 

(lIIf(XJr .SI'M. .lh.Q... 70 

rAo1 ..2.:..Q.. FEET 

8 • 0 ItICH DIAII£"1'ER /.1,....--
MiIfIlHCt.C ',;' 

2 • 0 ItICH DIAMETEJIt ~TAfllfUf~ 

S7EEL CASIN(; 1. 92 n; AB\11E' 

,.,"" GIftJtIIIID SUlFACE ", 4 . 15 n; 

_ow GIftJtIIIID SUlfF'ACE 

• CD/71WJZDt ('7"1'1'.) 

6Df7'DIrt17E' PEU.ET .SI'M. 

I • .l.JL 70 3. 70 FEET 

~"Aat' 
.... --_:'3_ .. _/0_ ", 14.75 FEET 

2 ItICH IX4IIIE'7IJl' 

'J::::=!'.'- 'f - STMtlDS $7EEL ....QlQ... 
.sr.DTlD satIEEII 
4.15 70~ 

2 ItICH IJIMIC7DI ~1~ 
AI.J.. DEPTHS ARC M£ASlIR£I) 
f'ROM GROtJNI) SURFACE 
I.JNt.£SS OTH£RWlS£ NOTED: .t;="')oiI •. J S7EEL .5(T ~.A:*I' 

14.55 ",~ .0;:' 4;:=U:t-... :.E4 

TYPE D' WELL ~- Filled with sand 
and bentonite from 30.0 up NOT TO SCA/.£ 

. PAGC J1.. OF.Q... 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

M'LL INSTALLA llON/COMPLEllON FORM 
O.R.N.!. MONITORING WELL PROGRAM 

LOGG£[) PROOFED 
BY: C. All ison Hodges BY: Michael L. Ebers 

DmLU~coMP~~:~~G~eo~t~e~k ________ ~ ____ ~ __ ~ 
Rick Herron! George Akins! 

DRIt..J..£R: Larry Ledbetter HELPER: Rick Herron 

WELL No 1086 

ORNL GIIIO COORDINATES 
N 17,454.7736 
{" 28.117. 0075 
£LEV. GROUND 762. 37 
£LEV. TOP STAINI.£SS 
STEEL CASING 764.29 
DRILLING OATES: 
STARTED: 6-27-89 
fiNISHED' 7-27-89 

Lot::IfING S7m. co"", 
..:------:"1.._- 10 INCH DIAM£7ER 

£()UIPMENT III 22 INCH AUGER 4. a LF. 

III 8 INCH AI.J(;£R 11. 0 LF. 

Mi4TER1A1..S USED 

EST. US£[) 
\IOL. 1i'Ot. 

10.4 fF£T OF 2 IN. s.s. SCREEN 

~ 
3..2.2.., ..!J1 
0.0 50.0 
3.0 5.0 

25.0 
30.0 

fF£T OF 2 IN. s.s. CASING 

S4CKS OF SAND 

POtJNI)S OF B£NTr:)N1TE' P£LL£1S 

S4CKS OF CEMENT 
POUNDS OF POWO£R£1) 8£NTON1TE' 

GAl.J.ONS OF 1fI41ER (C£M£N11NG) 

REASON FOR 0fFFER£NC£S B£1'WIEEN ESflMATED 
~UM£5' AN{) US£l) 1IOLl.M'3' 

Irregular boring diameter and 

spillage. 

III!Z.L 1%1_ USED C LtJCItINtI SlIR t»tIJr 
C!I IW!IH IItJUIfID EL Q:1IO' 
C 01NDlf • 

.. , .".." USED 10 a NO C 

MONffORING WELL PUMP BASE SET AT 13 . 0 FEET. 

C£NTRAI.JZERS AT 9 • 0 FEET. , 
____ FEET. 

______ FEET. 

NOTE: 

.;r.'""~_ 

S7m. PROTECnw: CASfN(; 

3 • 2 n: ABOW: tiIROIM) 

.", 2. a n: II£J.OW 

(llll(XJr .st'Al...2..:..Q... .", 
r.....--~FEET 

8 , a INCH DIAMC'IER 

.:JIIIIIlHCI.E ";" 

2 , a INCH DlAItfE7E1t srAN.£SS 

S7m. CASfN(J 1. 92 n: MOW: 

...,..,.-- GIIC/UIII1 SUfllFACE .", 4 . 15 n: 

."" fiIIfOUNt) .szIIIJI"ACE 

-- C£N71W.IZE1t (T1'P.) 

MJnfJII#7E' PEU.CT .st'Al. 

--l..:.Q......", 3.70 FEET 

~PAQ/( 
...---_j_ -, _ 10_ .", 14. 75 FEET 

2 INCH l»UtIIE7!JP 

'J:::::::=!~~- STMCDS S7I!Z. ........QlQ.. 
SLOT7ED .st:IflEN 
4.15 .",14.55n.u 

ALL O£PTHS ARC M£ASIJR£D 
f'R'OM GROUND SIJRF'ACE 
UNt.£SS oTH£RWlS£ NOTED: 

Nt:II.E CI.l:NtBJ «IT 2 INCH IJIMI£1I:1I :HMIIIU3:51 

TYPE D' WELL 

.", 14. 75,.., --of. '.t;:~.-t--- 51&Z. .. , ... ..;CI/I' 

IIOnrw QI! IIf::JM'HtD/,L - ....... .....:.....:...:........:......!.I 

~- Filled with sand 
and bentonite from 30.0 up 

14.55 .",~ 

NOT TO SCAJ.£ 



~ 
ERe / EDGE 
Environmental 
and Enercy 
Services Co. 

WELL No. 1086 ---

~ 
OA lE: 7/26/89 

MONITORING MZL AlA TERIALS 
CERTlFlCA TlON 

ITEM/AIA TENIAL DA 1F USED BA TCH NUMBER --- -

SAND 
7-26-89 1 
--

BENTONITE: 
7-26-89 Stores 

STAINl.£SS STE'EL SCREEN (PREPACKAGED D l'FS) 
DNO 7-26-89 Stores 

STAINl.£SS STFEl. CASING (PREPACKAGED g ~) 7-26-89 Stores 

STAINlESS STFEl. CEN7RAUZERS (PREPACKAGED g :;) 7-26-89 Stores 

STAINlESS STFEl. CAPS (PREPACKAGED D l'FS) 
D NO 

7-26-89 Stores 

"'ONITaRING KU. PUMP (PREPACKAGED g >'!3') 
DNO 2-12-90 4 

GROUT 
7-27-89 1 

. 
WELL COIlf1il'S 7-27-89 1 

SlJRFACI:.- CASING 7-26-89 1 

COMMENTS: • 

08SERIIf1iI' SlGNAnJH£/tJATE:~~ ~~7-89 
C. Allison Hodges 

~ 

PA'G£ .l±. OF~. 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

HE'LL No._l 08~ 

OA TE: 7/26/89 

MONITORING well AlA TERIAlS 
CERllFiCA llON 

lTEM/MA TENIAL DA T£ USED SA TCH NUusER 

SAND 
7-26-89 1 --

BENTONITE 
7-26-89 Stores 

STAINLESS STEEL SCREEN (PREPACKAGED o )£.5') 
ONO 7-26-89 Stores 

STAINLESS ST££L CASING (PREPACKAGED g :J) 7-26-89 Stores 

STAINlESS STEIL CENTRALiZERS (PREPACKAGED o l'ES") 
ONO 7-26-89 Stores 

STAINLESS ST££L CAPS (PREPACKAGED o )£.5') 
o NO 

7-26-89 Stores 

MONITORING WELL puuP (PREPACKAGED g :J) 2-12-90 4 

GROUT 
7-27-89 1 

WELL COVERS 7-27-89 1 

SURFAa· CASING 7-26-89 1 

COMMENTS: 



~ ~ 
ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-HELL COMPLETION 
CHECKLIST 

I+E'LL No. 1086 

COMPLIANCE 
.!2AI£ INlllALS 

POST-HELL COMPLETlQN TASKS 

1. 

2. 

J. 

-I. 

MUD SCRAP£[) FROM AUGERS, SAMPLERS, AND Ali. 
OTHER £()(JIPMENT. 

ALL MUD FROM RIG AND £()(JIPMENT SCRAPINGS AND 
CUroNGS DISPOS£[) OF IN ACCORDANCE HlTH 1H£ 
SP£ClFlCA l1ON" PROIADEO. 

WEll D£VEl.OPEO IN ACCORDANCE Wf1H 1H£ SP£ClFlCA l1ON" 
MOIADEO AND D£TAILS OF TH£ D£VEl.OPM£NT ACl1WTY 
R£CORDED. 

DRIWNG SITE MOPERL Y CL£ANEO liP AFTER 
COMPI.£l1ON OF IIELL INSTALLA 11ON. 

6-28-89 

7-26-89 

2-12-90 

7-27-89 

t-t1.J·\ 

C .. J~ l-\ 

"'bC'L 

LU\\\-

" R£L£AS£ SP£ClFlC TE:CHNICA! DIR£CllONS FOR R£Gt.lLATORY COMPUANCE MONITORING l+fiLS 
PHASE'I. OAK RIDGE NA l1ONA! LASORA TORY; OAK RIDGE, w.a K-4147, APRIL 1987. 

08S£R1ICR SlGNATUR£/OATE: L i'~ ~ 7-27-89 
..,J 

C. Allison Hodges 

1J.~QD~~ 
iJ 

D. Charles Lyt1e 
2-12-90 

PAG£~ OF£. 

.;;: 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

POST-HELL COMPLETION 
CHECKLIST 

POST - Hf'"LL COMPLETION TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND A/..J.. 
OTHER £OlJIPAlENT. 

2. All MUD FROM HIG AND £OlJIPAlENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE" I+fTH TH£ 
SP£anCA 71ON" PHOVIDED. 

J. HEll. D£IIE1.OP£D IN ACCORDANCE" ,.,TH TH£ SP£anCA 71ON" 
PHOVlD£[) AND D£TAlLS OF TH£ OB£Z.OPAIENT AC71V1TY 
H£COHO£D. 

4. DHlWNG SITE: PROPERL Y CLEANED UP AFTE'R 
COMPL£71ON OF #lIEU INSTALLA 71ON. 

l+E'LL No. 1086 

COMPLIANCE 
.!2AI£ INITIALS 

6-28-89 

7-26-89 

2-12-90 

7-27-89 

" H£L£ASE SP£aRC TE:CHNICAL DIH£CTlONS FOR HEGf.lLA TORY COMPliANCE" UONITORING KELLS 
PHASE" I. OAK HlDGE NA710NAL LABORATORY" OAK HIDGE. w.a K-4147, APHIL 1987. 

OBSERVER SlGNATlJH£/bATE:L ~~ ~ 7-27-89 

C. Allison Hodges 

2-12-90 

D. Charles Lytle 
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ERe / EDGE 
Environmental 
and Enerc 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELl 
DEVELOPMENT FORM 

AlE7HOO OF 
D~QPAI£NT: Surging and Pumping 

HE'LL 

D£l£1.QPAlENT 
BEGAN DAlE: 2-08-90 7111£: __________ _ 

DEVD..OPMENT 
£NO/Nt: DAlE: 2-12-90 

DEVELOPMENT 
OBSERIIED BY: D. Charl es Lytl e 

~£ lIEU &.a.UME.· 6.1 GAL1.ONS 

roTAL GAL1.ONS PUMP£/): 207 roTM. IIt1.J. &.a.UI£5' PUMP£/): 34.0 

INl71A/. pH: 7 • 5 RNA/. pH: ~ 
INI71A/. CONOUC71",TY (uS): 359 fiNAL CONOIICTT'ATY (u$):....;2::..:2:.;:1~_ 
OESCRlP71t:N OF INITTA/. 7t.JRBI0/TY:_:...:.M'.:..,:·1'-!:k:.t.v _____________ _ 

~S~TTt:NOFRNA.L ro~TY: ___ S_l_i~gh_t_l~y_C~l~o~u~dy~ _____________ ___ 

RWA/. ~~ ~TY: __ ~2~0....;N~T~U~'~S __________________ _ 

lIEU AA"ROIIED BY: R. C. Wi 11 i ams MMES 

ODOR 
OF WATER: None 
WA TER I2J GROtJNO SliRFACE o TANK 1RtJQ( 
OISCHARG£D 0 S'TORII SEIItERS o STORAGE TANKS 
TO: 0 DRtMS o 01H£R 

INITTA/. PRE -OEVELOPIENT 
WA TER DEPTH: 5.1 feet from ground surface. 

DEVElOPMENT OBSERVA TlONS 

OIJS£RI£R 9QVA~1F n· ~?\s os-S\JfU- 2-12-90 
D. Charles Lytle 

PAGE ~ OF.E. 

ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

DEVELOPMENT DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

METHOD OF 
OEWgae~n Surging and Pumping 

O£1IEZ.OPMENT 
~B~~~~~~a~~wre~· ___ 2~-~0~8_-9~0~ ___________________ ~M£: __________________ ___ 

O£l,£LOPMENT 
£NO/NG OATE: 2-12-90 

OEIIELOPMENT 
OBS£R~ BY: D •. Charl es Lytl e 

ONE IfEZl. r,.aUM£· 6. 1 GAlLONS 

TOTAl.. GAlLONS PUMPED: 207 TOTM. tIElL. lQ.tM:5' PUMPED: 34.0 

INl71AL pH: 7 . 5 RNAl pH: 7. 3 

IN/~AL CONOUC~VlTY (uS): 359 RNAL CONDUC~VlTY (11$):....;2::..:2::..::1'---__ 
O£SCHlP~ON OF IN/~A/. TVRBlO/TY:-....:M:..;,.i:..:,l.,l.'::k.t..v ______________ _ 

D£SCHlP~ON OF'RNA/. nJR8IOITY: __ ....;S_'_i g~h....;t_l y~C_l....;ou_d..::.y __________ _ 

RNAI..~ ~TY: ____ ~2~0~N~T~U~'S~ _________________ _ 

IfEZl. AA'WOIED BY: R. C. Wi 11 i ams MMES 

()()()R 

q:= WATr8; 
WATER 
DlSCHARG£l) 
TO: 

None 
1m GROtINO St./RFACE 
o STORIJ S£tI£R$ 
o DfftIMS 

INI~A/. PR£-OEYELt:JPMENT 

o TANK TRtJQ( 
o STORAGC TANKS 
o 07H£R 

WATER DEPTH: 5.1 feet from ground surface. 

DEVElOPUENT OBSERVA TlONS 

OIISERJER SIGNA ~A1E JJ. dxo'S;s os-SYf1..?L 
D. Charles Lytle 

2-12-90 



ERe / EDGE IfEI.L NO. 1086 

~ Environmental LOCA 71ON: WAG 7 

I • .) and Energy 
2-12-90 Services CO. DATE: 

MONITORING WELL .DEVELOPMENT PROGRESS 

OlE lIEU '4.UM£'- 6.1 GALLONS 

GAU.ONS D£SCRIPTTON MCASlIRED 
pH 

C(JN(J(JC- TOTAl. /fEU.. 
DAlE" 17ME PWPEIJ 

OF TlIRBIDITY 1M~ GAU.ONS H::lUAl£.S' COMM£'NTS 
TlIRIJIDITY (N1VS) tfl.s: PlJIIPED Pt/IIP£1) 

2-08-90 1300 30 Mil ky -- 7.5 359 30 4.9 

2-08-90 1615 57 Milky -- 7.6 254 87 14.3 

2-12-90 1000 110 Cloudy -- 7.3 352 197 32.3 

2-12-90 1030 10 Sllghtly 20 7.3 221 . 207 34.0 Cloudy 

l 
.. 

• 

I 

• 

R£SUL TS A T £'NO Sllghtly 20 7.3 221 207 34.0 
(y O£:VELOPMENT Cloudy 

COItIM£NTS Water cleared up somewhat after surging but remains slightly cloudy. 

We hdd 34.0 well volumes . Passed and moved off hole. 

• 
I 0f/SERr,£R SIGNA 7ZlRf/'fJA TE b· ~~:) <S~. 2-12-90 

u. \.;narles LY'tle 

Oll~r:- 17 "'1:" 23 

ERe / EDGE IIELL NG 1086 

~ Environmental LOCA 71ON: WAG 7 
and Energy 

DATE": 2-12-90 
~ Services Co. 

NONITORING 1YELL .DEVELOPMENT PROGRESS 

ON£: IIELL Io-aUM£.- 6.1 GA/.LONS 

QAU..ONS D£SCRIP71ON J6'.Il.t:llIIIm 

.. ~ ~ DATE 77M£ PfAIPED 
OF 'r;:;,;.'i; pH COMMENTS 

TlJRBIDITY I.S) 

2-08-90 1300 30 Milky -- 7.5 359 30 4.9 

2-08-90 1615 57 Mil ky -- 7.6 254 87 14.3 

2-12-90 1000 no Cloudy -- 7.3 352 197 32.3 

2-12-90 1030 10 S~~9~~lY ou Iv 20 7.3 221 207 34.0 

• 
-, 

R£StJL TS A T END s~~~~~~y 20 7.3 221 207 34.0 
OF DEl£Z.OPIIENT 

COMMENTS Water cleared up somewhat after surging but remains sli~htly cloudy. 

We hdd 34.0 well volumes Passed and moved off hole . 

• 
I ~tIER SIGNA 7lI./lCA'A TE" b. ~~~ cS<,;.,rl g 2-12-90 

U I.,rlarles L.\t-1: Ie 

OA~~ 17 ""1:" 23 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

U£LL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.~, NOV. 1986 

THIS PROGRAM CALCULATES 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 
"r:;:ESF'i]!',1!3E OF A FHHTE DIAt1ETER lAiELL TO Pd\1 1 
Cf-1f~F:r3E OF: ~'JA 'r~:::F\ H ) , 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"Pi SU . .J3 TE~3T FOR DETERi"1 I N INC; H'{DRr:'::JUL I C Cm·.lDUCT I 'j I TY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
F:Er\~E";~:{1 T I l\l[~ ~\lELL .. ;3!1) 

;/\:El_L. t··l~] ,l:i :t (;;3.::· DATE OF TEST: 2/28/90 

PROJECT NO.: E221-002 t-:L I Et··~T : t1ivIES 

SITE LOCATION: WAG 7 

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER 

IN}";'UT DAH4 f~RE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.40 FEET 
DEPT~i FROM STATIC LEVEL TO BOTTOM OF SCREEN = 7.30 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.40 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 7.40 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLIN8-HE~D INDEX = ~ H 1. n 'IF FALL.Ii\JG, tf(}u IF F.~ISIi\}Cf) ,'\ ,_." 

NUMBER OF DEPTH-TIME DATA POINTS = 32 

HO WAS FROM INTERCEPT OF PLOT OF LOSCH) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

.. (~,#.q·~29 

n t:i3:::5 

"~ 

PAGE..liL OF~. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL No. 1 flRf.. 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
.... , ...... -

PROGRAM SLUGT, VERSION 4.l, NOV. 1986 

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 
";':;:ESFm'iSE OF I:':' FII\!ITE DIAMETEr;~ lAJELL TD Pd\! Ir\I~3Ti'\i\lTPIi',IEOLJS 
CI'11:::;Rf3E OF ~\U,HEF;: l!) , 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
II PI SU,J3 TEST FeR DETEF:t'1 I N I NG j .. f'{DR{'iUL I C CONDUCT I V I r{ 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 

DATE OF TEST: 2/28/90 

PROJECT NO.: E221-002 

SITE LOCATION: WAG 7 

,-.! ",I-hl-'-" 
~""l- .!. r:..t , I .. 

EDGE, INC. FIELD INVESTIGATOR~ BRUCE MCMASTER 

H~PUT DATI:::' r~F~E: 

INNER CASING DIAMETER = 2 .. 00 I hlCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.40 FEET 
DEPTH FFCH'1 ST{:lTIC LE\}EL TO BOTTOi'1 OF SCFEEN - 7.30 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.40 FEET 
DEPTH TO STATIC WATER LEVEL BELOW FEF. POINT = 7.40 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = """'t-, 

•. o!- '.~.' 

FALLING-HEAD INDEX = 
NUMBER OF DEPTH-TIME DATA POINTS = 

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

SUCCESSIVE COMPUTED 
V{lLUES FOF: HO 

(FEET) 

n6335 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. I 0 8 6 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

(:3EC 

TTh-1C 
I "Lll ...... 

5 .. ()(J 

l()II()(i 

15.00 
2(: u C)~) 

:25" ()(j 
3(1 ,~ ()() 

:::;5 .. (ii) 

l.i·(). e)f) 

4·5 .. C:() 
~:() d ()i) 

5511 i)(} 

t~~":. (} ,. (i~) 

,b~5 .. ~)C' 
7'(::t ~)i) 
7'Su (>C: 
8::) 'I ~)1:) 

85u ()() 
'=7(; A ()C: 

95. ()(:: 
1 ()(i Of ()(j 

105.00 
110.00 
115.00 
1 :2(: .. ()(l 
125 .. (H) 

1 ::-:::C; .. ()(j 

1 ~55 II ()() 
1 J.."i-f) a () () 

1·45" (H) 

15(:" (it) 
1 !:.i5 jl t)() 

1..:::.0.00 

DEPTH TO 
(FEET) 

6.150 
6 .. 53(: 
6 .. 7'8(:' 
6 93() 
7 .. ()-4() 

7 .. 1 t)(: 
7. 140 . 
7" 1 7() 
7 tl 2C)::) 
7 II 22t) 
""7 '-:'l.D..(j i .. ...:..... • _ 

7 u-25(; 
7 It :2:7() 
7 .. 2·7() 
7"" 28i) 
7 A 2'7>') . 
7.300 
7.31(i 
7',,3i(i 
"7 -=!'".-,; .. " 
I ... _' .. ;... .. """ 

7 a. 33i) 
7 II 33£) 
7.330 
7 .. 34(> 
7.340 
7,. 35t) 
7 .. 35() 
7.3.:St) 
'7 .. 36~) 
7 n 3(,:·(} 

7 co 37(; 
7.38i) 

HEAD 
(FEET) 

1.25() 
.870 
• t:f2C; 
.470 
u ~:)\S(: 

• 3()~) 

.260 
n 23(j 
\I :::~)() 

.180 

.160 
.. 1 ~:;() 
" 1:3C) 
• 1:30 
" 1 ::() 
• 1 l. () 
.100 
.090 
.090 
.080 
.070 
.070 
.070 
.060 
.060 
.050 
.050 
.040 
.040 
• ()·4() 

• ()3t) i 

• ()2() 

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

RESULTS USING DIAMETER OF DRILLED HOLE: 

• FEF:ivil::::r~EIL.ITY = '7'. FT /SEC = 2.81E-03 CM/SEC 

ISSIVITY = 9.59E-04 FT**2/SEC 
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HYDRAULIC CONDUCTIVITY CALCULA T/ONS 

15 .. C;() 
2(: u ~)() 

.. "; r't(· .. 

. .:... \,J '" -, .. ,,\.' 

If·() • (it) 

55u (1(: 

85.00 
'=7()". ()(: 

95.00 

1.0'S.00 
110.00 
115.00 
120 .. 00 
125., ()i) 

1~55 .. 00 
14f) II ()() 
145. (H) 

15~)" ()() 

DEPTH TO t.{Jr,lTEF 
(FEET) 

b.150 
6.53(: 
6. '780 
6;;< 93() 

7 .. 100 
7. i 4£) . 

7 .. 170 
7 n 2(J::) 

7» 22(: 
7.240 
~ ·.-.t- .... 
,.. :J ,,::':::::il_; 

7.2'7() 
7 u 28() 
7.290 . 
7$t 3C)() 
7.31() 
-i ""':"'.; ;-. 
I''':''.I.,_J 

7" 32{) 
7 k 33{) 
7.330 
7.330 
7.340 
7.340 
7 It 35~) 

7" 35() 
~, • 3.:St) 

'7" 36(} 

7 .. 37(; 
7.380 

HEAD 
(FEET) 

1.25() 
.8';:'() 

.470 

.3()(> 

• 26~) 
n 23{) 

" 1:;:10 

" 130 
· 120 
• 11. () 
.100 
.090 
.090 
.080 
• ()7() 

.070 

.. 070 

.060 

.060 

.050 
• C)5(J 

.040 

.. (}3£) 

• i):2() 

********************************************~***************l 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

= 2.BIE-03 eM/SEC 

TRANSMISSIVITY - 9.59E-04 FT**2/SEC 
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Engineering. Design Be Geosciences Group. Inc. 
725 PelUllslppl Parkway 
P.O. Boll: 23010 KnortUle. Tn 37933-1010 

lOCATlON: 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA TlONAl lABORA TORY 

TYPE: 

NUMBER 

IO~So\ 

WEll Na 

\O~b ~ t.J..) f\ <S ~ -=t SOL\ 
SAMPLE't-, ~-t\ccC.9f:::; ____ .I SAMPL~ IN~V1L: 

2-. cr' 
RELINQUISHED BY: 

(SIGNA TUR£) 

TYPE OF SAMPLE: 

DA 1£: I TlME: I I WITH: 

SPOON CORES-SOIL 

RECEIVED BY: 
(SIGNA TURE) 

o AUGER CUmNGS-SOIL 

DATE: 
-Be; O~40 

DA TE: I, TlME: Wl7H: 

o AUGER CUroNGS-ROCK 

q AIR ROTARY CUroNGS-ROCK 0 DRILL WA 1ER (NO AIR IN SAMPLE) 0 OTHER ____ _ 

ALL SAMPLES AR.E IMMEDIA TEL Y PLACED IN I-CHEM SPECIAL TY CLEANED, CONTAINERS AND SEALED. 

REMARKS: -------------------------------------------------------------------------

'. \ 

I~ 

I~ 

~Englneering. Design &: Geoscienc~s Group, Inc. 
'125 PeJ.Uaalppl Parkny 
P.O. Dol: 23010 lCnorfllle, Tn 87933-1010 

LOCA110N: 

CHAIN OF CUSTODY RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA 110NAL LABORATORY 

TYPE: 

NUMBER 

WELL NO. 

\OcaG ...£;- ~ b - -=t 
SAMPLEFt-. SAMPLE INTERVAL: 
_-f:::::::...S::~~~~~~=1 2. I 

RELINQUISHED BY: 
(SIGNA TUR£) 

DA TE: TIME: , WITH: RECEIVED BY: 
(SIGNA TURE) 

TYPE OF SAMPL£: T SPOON CORES-SOIL o AUGER CUmNGS-SOIL 

DAlE: TIME: 
O~40 

DA T£: . 11M£: . WITH: 

o AUGER CUmNGS-ROCK 

q AIR ROTARY CUmN(;S-ROCK 0 DRILL WA TER (NO AIR IN SAMPLE) 0 OTHER ____ _ 

ALL SAMPLES ARE IMMEOIA TEL Y PLACED IN I-CHEIJ SPECIAL TY CLEANED. CONTAINERS AND SEALED. 

REMARKS: -----------------------------------------------------------------------

\ 



~Englneering. Design & Geosclenc~sGroUPt Inc. 
726 Pelllsslppi ParJcway 
P.O. Doz 23010 Kno:nllle. Tn. 37933-1010 

CHAIN OF CUSTOD Y RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDG£ NA llONAl lABORATORY . 

ItEll Na lOCAllON: 
c.....J 1\ G,. - -:t-

SAMPLE INTERVAL: \ 

- (p. ~ 

" 

SAMPL£ 
NIJMB£R 
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o AIR ROTARY ClJmNGS-ROCK , o DRILL WA TER (NO AIR IN SAMPL£) o 01H£R .,.j" l cl--:-zo=~t...-. 

ALL SAMPL£S AR£ IMM£DIA TEL Y PLAC£D IN I-CH£M SP£ClAL TY CL£AN£D CONTAIN£RS AND S£AL£D. 

R£MARKS: -r-~. ~ 501\ i?:~c-L tV\~-eN.(cu:e.. 

I~ ...... _-

\ 
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HE'LL Na 

RELINOUISHED BY: 
(SIGNA TlIR£) 

lOCA"ON: 
v.)A;-G::, 

DA TE': I "ME: I . "'TN.: 

CHAIN OF CUSTODY RECORD 
FOR 

NUMBER 

MAR71N MARIETTA ENERGY SYSTE:MS 
OAK RIDC€ NA "ONAl lABORATORY I ('8;, o.:lQ ) 

RECEIVED BY: . 
(S1(;NA TlIRE) 

DA 

eJ 

\\-'T t:: '\.2.. 

DA T£: I. "ME: 

\ 4s- S) 

MTH: 

-j-8' I: J ~ 1 \\-{~.£r ~J! 17:>1 

TYPE OF SAMPLE: 0 SPUT SPOON CORES-SOIL 0 AUt;£R CUT11NCS-SOIL [J AUGER CUT11NGS-ROCK 

a AIR ROTARY CUT11NGS-ROCK • DRILL WA 1ER (NO AIR IN SAMPLE) [J OTHER ____ _ 

AU SAMPLES ARE IMMEDIA TEL Y PLACED IN./-CHEM SPECIAL TYaEANEO CONTAINERS ANa SEALED. 

REMARKS: -------------------------------------------------------------------------
• 

-

I~ 

I~ 

ItfU NO. , 
SAMPLE 

~~~~~~~4k~~===1 ~ 

RELINQUISHED BY: 
(SIGNA 1lIRE) 

DA 1F: "ME: • ",TH: 

nPE OF SAMPLE: 0 SPUT SPOON CORES-SOil 

CHAIN OF CUSTODY RECORD 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NA "ONAl lABORA TORY 

DATE: 
C) 

NUMBER 

RECEIVED BY: 
(SIGNA 1lIRE) 

DA TE: . 11ME: H1111: 

o AUGER CUroNCS-SOll o AUGER CUroNGS-ROCK 

a AIR ROTARY WroNGS-ROCK • DRill WA TER (NO AIR IN SAMPLE) 0 OTHER ____ _ 

All SAMPLES ARE IMMEDIA TEL Y PLACED IN./-CHEM SPECIAl TY ·a.EANED CONTAINERS AND SEALED. 

REMARKS: --------------------------------------------------------------------
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AppendixB 

• Operating Instructions for Handling Cuttings and Water From Well 

• 

Drilling and Development of the Groundwater Quality 
Monitoring Wells 

• 

AppendixB 

• Operating Instructions for Handling Cuttings and Water From Wen 
Drilling and Development of the Groundwater Quality 

Monitoring Wells 
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OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND WATER FROM 
FROM WELL DR.ILLING AND DEVELOPKENT OF THE 

GROUNDWATER QUALITY MONITOR.ING 'WELLS 

Prepared by 
J. A. Greene 

• 

• 

OPERATING INSTRUCTIONS FOR HANDLINC CUTTINCS AND WATER FROM 
FROM Wu. DRILLING AND DEVELOPHENT OF THE 

GROUNDWATER QUALITY MONITORING WELLS 

Prepared by 
J. A. Greene 
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PROCEDURE REVIEW AND APPROVAL Form I 
Environmental and Health Protection Division 

Procedure Title gfi1aD;~~li~:t~~dt~!~:l~~~e~~n~J:~~e CG~~~~~~a~~~ ~~;iitsrom 
~onitoring Wells 

Procedure No. Hev. No. ~ Date ______ _ 

Author 
I 

REVIEW AND APPROVALA. a minimum. procedu'l' ar. approvld by the manage, of tllei 
Implem.ntlng vnlt and till n.z. II',"e, 1,,,.1 mana,er. SOPI mUlt be rlv'lwld by QA Ita" '0 I 
a •• ur •• lIa' QA rl"ulrlment, are mIt and to verlf., tllat appllclble ,tandareS. It, sp,cill,d. 
Signaturl. o. t"e approve,. MUST apPlar on til. lin' paoe of laclI IPprove" proCldllre. ! 

Tile requlrl" approven ,,,d t"e QA rlvlewar muat ,Ig" bllow. 
Appro.ld by: Dat. 

....... , . •• ~ ••••• u., u." 
Date 

R •• llw.d by: "~~~ Oall I ;/~/~c!!'> 
~--

0 ..... ' •••• , •••• 

In the .pacl. below Indlc,'e additional 'fYlewI (R) or approvall (.1.). All flvllWe,. and 
.ppro"e" mVI' IlgII and date tllia .orm bltore tile procldur. can be finally approvld. 
If mote t"an 0'" proclvdte I, bllng revllwld, attacll lilt. 

RIA 
R ..,.,._ L::'. • 

4ulllh Ue .. e...... ..It.~ .... ee.t."'~ 

Enylronm.nt" Prot.ctlo" O.flcar 

SI'e.y OffiCI' 

Of lice of Op.ratlonal S,'aty 

;.~ ~~t?~ ~~~':I 
Hult" PII.,.fCI 

Indu.'rlal Hnllnl 

Dlvilioll Director 
1 

AI.oclate Dlvl .. lo" Dlractor 

.>. ~ .biLECN~ J. CI.~ IP1/J »fa I. I 

c.t. tV;" Ceo Lt~(j)/'-/I'11 
~ I C.8 • .sc"tf- 1/ b Iff: 
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PROCEDURE REVIEW AND APPROVAL Form 
Environmental and Health Protection Division 

Operating Instructions for Handling Cuttings and wafer from 
Procedure Title Well Drilling and Development of the Ground~ater Qualitv 

~onitoring Wells 
Procedure No. Hev. No. ' 0 Date 

Author 

! REVIEW AND APPROVALAt • minimum. procedur ... rl .pprovad by tlla mlnaga, o. tl'lal 
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1.0 

OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND VATER FROM 
FROM YELL DRILLING AND DEVELOPMENT OF THE 

GROUNDYATER QUALITY MONITORING WELLS 

PURPOSE 

The purpose of this document is to cite the steps that are followed to 
handle water and soil produced during the installation and development 
of wells. 

2.0 SCOPE 

This document applies to well drilling and development associated with 
the Groundwater Quality Monitoring Yells Installation Program at Oak 
Ridge National Laboratory. 

3 . 0 REFERENCE 

4.0 

• 

Health, Safety, and Environmental Protection Procedures for Excavating 
Operations, ORNL/M-116fRl, Oak Ridge National Laboratory. March 3, 1988. 

DEFINITIONS 

Vell 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 two designations are 
interchangeable.) Protective measures required for the three categories 
are stated in Table I, "Excavation-classification categories," in 
ORNL/M-116fRl. The categories for soil handling are stated in Appendix 
B, "Radiological Soil Handling Criteria," in ORNL/M-116fRl. 

RP Category 1. A rating assigned by RP which indicates that the 
probability of encountering radioactive contamination is low and that 
intermittent monitoring is required by RP. 

IK Category 1. A rating assigned by IH which indicates that the 
probability of encountering chemical contamination (i.e., organics) is 
low and that monitoring is not required by IH. An IH and/or 
Environmental Monitoring and Compliance (EH&C) representative will 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 will 
determine the necessary level of protective clothing to be worn . 

•• 

\ ; IH Category 2. A rating assigned b~which indicates that the 
probability of encountering chemical contamination is moderate and that 
respirators muse be on-site and ready for use by ehe workers when 
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OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND WATER FROM 
FROM WELL DRILLING AND DEVELOPMENT OF THE 

GROUNDWATER QUALITY MONITORING WELLS 

PURPOSE 

The purpose of this document is to cite the steps that are followed to 
handle water and soil produced during the installation and development 
of wells. 

2.0 SCOPE 

This document applies to well drilling and development associated with 
the Groundwater Quality Monitoring Yells Installation Program at Oak 
Ridge National Laboratory. 

3.0 REFERENCE 

4.0 

• 

• 

Health. Safety, and Environmental Protection Procedures for Excavating 
Operations. ORNL/M·116/Rl, Oak Ridge National Laboratory. March 3, 1988. 

DEFINITIONS 

Yell 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 
t'HP" for "Health Physics." The two designations are 
interchangeable.) Protective measures required for the three categories 
are stated in Table 1, "Excavation-classification categories," in 
ORNL/M-ll6/Rl. The categories for soil handling are stated in Appendix 
B, "Radiological Soil Handling Criteria," in ORNL/M-ll6/Rl. 

RP Category 1. A rating assigned by RP which indicates that the 
probability of encountering radioactive contamination is low 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 
low and that monitoring is not required by IH. An IH and/or 
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RP Category 2. A rating assigned by RP which indicates that the 
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indicated by the 1H or RP representative on-site. Location will be 
checked periodically with an 1H 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. 

IN Category 3. A rating assigned by IH 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 1H 
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 box. 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 5-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 Yaste Operations. However. 
Category-2-level soil may be used on site as backfill in remote areas 
when covered by 1 ft of noncontaminated soil as stipulated in ORNL/M-
116/Rl. The CE will specify to the drillers when a well location has 
been approved by EM&C for on-site dis~qsal of contaminated soil. This 
definition is intended wherever this term is used in this procedure. 
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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. 

IH Category 3. A rating assigned by IH 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 £&UP 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 box. 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 5-to-9 
range before releasing. This precise definition is intended wherever 
this term is used in this procedure. 

Proper Contaminated Yaste Disposal. Generally. radioactively 
contaminated soil will be packaged in drums and tagged by the RP 
representative for disposal by ORNL Yaste Operations. However. 
Category-2-1evel soil may be used on site as backfill in remote areas 
when covered by 1 ft of noncontaminated soil as stipulated in ORNL/K­
llG/Rl. The CE will specify to the drillers when a well location has 
been approved by EM&C for on-site dis~q$al of contaminated soil. This 
definition is intended wherever this term is used in this procedure. 
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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., 1H Category 2 and 3 locations) 
will have been checked with an 1H 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., 1H Category 2 and 3 locations) will have been checked 
with an 1H 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 Yell-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 Hydrogeologists 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 Engineer serves as the field contact and provides 
guidance to the drillers during field activities. 

6.0 PROCEDURE •' ... 

\ , 
6.1 EXPlANATION OF THE WELL RATING SYSTEM 

Each well is assigned a rating by RP and IH before drilling 
begins. Because additional information is gained during drilling. 
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equipment, referred to as the steam cleaning area. 
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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 
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a silt fence. Contents that have a potential for containing hazardous 
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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 Yell-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 Hydrogeolosists 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 Engineer serves as the field contact and provides 
guidance to the drillers during field activities. 

6.0 PROCEDURE •'. I I 

6.1 EXPLANATION OF THE YELL RATING SYSTEM 

Each well is assigned a rating by RP and IH before drilling 
begins. Because additional information is gained during drilling. 



~ 

4 

well ratings may be changed by RP and 1M as the york progresses. 
A lower RP Category rating Yill be changed to a Category 3 rating 
upon encountering radioactive contamination yithin the Category 3 
range defined in ORNL/M·ll6/Rl. Likeyise. an 1H Category 3 may 
result if chemical contamination is detected in a well with a 
loyer rating. The RP and/or 1M 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 yell data package and as soon as possible by 
the RP and/or 1H 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 1H representative to the Construction Engineer (CE) 
for filing with the original excavation permit. A copy will be 
sent to the RAP Yell Installation Manager by the CEo 

A well category also may be changed from a higher rating to a 
loyer rating. For example. if no contamination is encountered 
while drilling a Category 2 or 3 yell. 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 YELLS CRP OR 1H) 

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 yill 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. Yhen the containment box is full, one of the folloYing 
yill be done to empty cuttings and/or decant water 
from the containm~Jbox: 

(1) proper on-site disposal. 

• 
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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/M-lI6/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 IN 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 IN representative to the Construction Engineer (CE) 
for filing with the original excavation permit. A copy will be 
sent to the RAP Yell 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 YELLS (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 ~ater 
from the contairua~Jbox: 

(1) proper on-site disposal. 

• 
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(2) disposal ae the containment box holding pit. 

6.2.2 Caeegory I Yell Developmene 

6.2.2.1 

6.2.2.2 

6.2.2.3 

Yater removed from the well will be contained in 
drums. 

!he pH of the water will be measured and will be 
adjuseed to be becween 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 WEllS (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 the cuttings 
continuously to check for radioactive contamination. 
Cuttings will be inspected for any unusual 
discoloration or odor and tested with a Photovac or 
OVA by the hydrogeologist for presence of 
RCRA materials. 

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 Yaste 
Operations. 

Category 2 Air Rotary Drilling 

Rock cuttings and drill water will be collected in a 
containment box. 

When the containment box becomes full, the RP 
representaeive 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 ·~~geologist. 

~ 
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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 YELLS (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 the cuttings 
continuously to check for radioactive contamination. 
Cuttings will be inspected for any unusual 
discoloration or odor and tested with a Photovac or 
OVA by the hydrogeo1ogist 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 Yaste 
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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c. If no contamination is detected, one of the following 
will be done to empty cuttings 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 from the well will be contained in 
drums. 

When the drums are ready to be emptied, the RP 
representative will perform a wet towel smear to 
detect the presence of radioactive contamination. An 
inspection for unusual discoloration or odor and tests 
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 is detected by the tests. 
arrangements will be made by Martin Marietta Energy 
Systems to properly dispose of the water. Further 
laboratory testing may be done. 

6.4 CATEGORY 3 YELLS (RP AND 1H) 

6.4.1 Category 3 Drilling 

6.4.1.1 

a. 

Category 3 Augering 

When a well is classified as an RP C~tegory 3 or an IH 
Category 3, continuous monitoring will be required by 
RP and IH. Wearing 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 with 
IH field instruments by an IH representative for IH 
Category 3 wells. ~cially trained personnel will be 
requited to do the drilling. 
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c. If no contamination is detected, one of the follo~ing 
will be done to empty cuttings 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 from the well will be contained in 
drums. 

When the drums are ready to be emptied. the RP 
representative will perform a wet towel smear to 
detect the presence of radioactive contamination. An 
inspection for unusual discoloration or odor and tests 
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 1s detected by the tests, 
arrangements will be made by Martin Marietta Energy 
Systems to .properly dispose of the water. Further 
laboratory testing may be done. 

6.4 CATEGORY 3 YELLS (RP AND 1H) 

6.4.1 Category 3 Drilling 

6.4.1.1 

a. 

Category 3 Augering 

When a well is classified as an RP C~tegory 3 or an IH 
Category 3, continuous monitoring will be required by 
RP and 1H. 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 with 
1H field instruments by an IH representative for 1H 
Category 3 wells.-~cially trained personnel will be 
required to do the drilling. 

• 

• 
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6.4.1.2 

a. 

b. 
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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 Martin Marietta 
Energy Systems. 

Category 3 Air Rotary Drilling 

Rock cuttings and drill water will be collected in a 
containment box. 

When the containment box becomes filled with water 
and/or cuttings, a sample will be collected by EK&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. 

c. Proper disposition of the containment box contents 
will be decided by consensus of E&HP, the IH or RP 
representative, EK&C. and the CE, based on the results 
from Analytical Chemistry Division of the above tests. 

6.4.2 Category 3 Development 

6.4.2.1 

6.4.2.2 

Water pumped from Category 3 wells will be contained 
in drums. Samples will be collected by EK&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 1M representatives 
for the presence of RCRA materials. 

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 accumulated 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 made between the RP and/or IH 
representatives whether the s~&.e and water from the borehole 
must be contained in a drum. ~ater arid sludge from a Category 2 
well will be drummed, and a wet towel smear will be .done by RP to 
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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 Martin Marietta 
Energy Systems. 

Category 3 Air Rotary Drilling 

Rock cuttings and drill water will be collected in a 
containment box. 

Yhen 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 1M 
representative on-site will determine which (if any) 
laboratory testing is necessary for chemical 
contaminants. 

c. Proper disposition of the containment box contents 
will be decided by consensus of E&HP, the 1H or RP 
representative, EM&C, and the CE, based on the results 
from Analytical Chemistry Division of the above tests. 

6.4.2 Category 3 Development 

6.4.2.1 

6.4.2.2 

Water pumped from Category 3 wells will be contained 
in drums. Samples will be collected by EM&C and will 
be tested by Analytical Chem~stry Division for gross 
alpha, gross beta, tritium*, and pH. It will be 
tested with 1H field instruments by 1H representatives 
for the presence of RCRA materials .. 

A decision based on the test results will be made 
between E&HP and Engineering whether to continue 
development. 

BOREHOLE CLEANING 

Yhen sludge and water have accumulated 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 made between the RP and/or IH 
representatives whether the s~&.e and water from the borehole 
must be contained in a drum. ~ater 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. ~ater 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. EM&C will be consulted 
to determine proper disposal based on the test results. Further 
laboratory testing to determine actual contaminants will be done 
if recommended by EM&c. 

·Testing for trithA wi II ~ done for wells located in areas where tritiUD contamination is suspected. 
This decision will ~ IIIIIde between RP and EM&C. . 
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de~ermine 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 1H 
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. EM&C will be consulted 
to determine proper disposal based on the ~est results. Further 
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