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EXECUTIVE SUMMARY 

This report documents the drilling and installation of 15 groundwater quality monitoring 
(GQM) wells on the perimeter of Waste Area Grouping (WAG) 3. WAG 3 is located in 
Melton Valley, approximately 3000 ft west of the west gate of Oak Ridge National 
Laboratory, and consists of an estimated 22 acres. The subject site contains three solid waste 
management units: the Contractors' Landfill, the Oosed Scrap Metal Area, and Solid Waste 
Storage Area 3. The wells at WAG 3 were drilled and developed between September 1987 
and August 1990. These wells were installed to characterize and assess the WAG in 
accordance with applicable Department of Energy, state, and Environmental Protection 
Agency regulatory requirements. 

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

The wells at WAG 3 were drilled with auger or air rotary rigs. Depending upon 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 3. Data packages produced during installation activities by the 
ERCE hydrogeologists are an important product of the program. These packages document 
the well drilling, installation, and development activities and provide valuable data for well 
sampling and WAG characterization. The forms contained in the packages include predrilling 
and postdrilling checklists, drilling and construction logs, development and hydraulic 
conductivity records, and quality control-related documents. 
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1. INTRODUCflON 

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) 3. 
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 first 
eight wells installed in WAG 3 were drilled by AL. Oark Drilling Services from 
September 1987 to January 1988. Five additional wells were drilled by Geotek Engineering 
Company in November 1989. These 13 wells were developed from April to May 1990. Two 
additional monitoring wells were drilled by Geotek in May 1990 and developed in 
August 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 DESCRIPTION OF WAG 3 

WAG 3 is located in Melton Valley, approximately 3000 ft west of the west gate of 
ORNL, and consists of an estimated 22 acres [Fig. 1, map pocket (MMES map 
#C3E20004A082, Rev. C)J. The subject site contains three SWMUs, the Contractors' 
Landfill, the Oosed Scrap Metal Area, and SWSA 3. Fifteen monitoring wells were drilled 
around the perimeter of WAG 3 (Fig. 1, map pocket). 

The Contractor's Landfill is located about 130 ft west of SWSA 3 and consists of about 
7 acres. This SWMU has been in operation since 1975 and continues to be used for the 
disposal of construction debris. 

The Oosed Scrap Metal Area consists of approximately 4 acres of graded fill maintained 
in grass. Its general location is southeast of SWSA 3, although its exact boundaries are not 
known. This SWMU opened in the early 19508 as a contractors' landfill and was operated as 
such for an estimated 15 years; then the fill area was reportedly used for storage of scrap 
metal. SWSA 3 consists of approximately 7 acres; it appears in plan view as two offset 
rectangles with a triangular protrusion on the southeastern side. This SWMU is located 
northeast of the Oosed Scrap Metal Area and is currently planted in grass and enclosed by 
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a chain-link fence. SWSA 3 was used for the disposal of contaminated trash and laboratory 
equipment and was operational from 1946 to 1951. • 
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2. INSTAUATION MEIHODS 

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. These four types 
(A, B, C, and D) were all used at WAG 3, and they are described in Sects. 4.1 through 4.4. 
The specific details of each well installation are included in the monitoring well narratives 
(Appendix A). The specifications for drilling and well installation were provided in 
Construction Specifications for Monitoring Wells Installation Construction Project, K-4491G
G1.1 The proposed well design criteria for the WAG 3 wells can be found in the report 
Preliminary Geohydrologic Site Characterization and Proposed Water Quality Well Locations 
for WAG 4, 5, 3, and SWSA 1, ORNLIRAPlSub-86n2139/1.2 Actual completion data for 
WAG 3 are listed in Table 1. 

21 TYPE A WElL 

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

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

23 TYPE eWElL 

A 14-in.-diam boring is augered, and a 10-in.-diam steel casing is set in the same manner 
as in type B wells. The boring is deepened with an s..in.-diam tricone air rotary bit to a 
predetermined depth. Four-in.-diam open-ended stainless steel casing is set from the drilled 
depth to the surface and grouted into place with a tremie pipe. Below the casing, an 
open-hole interval is drilled with a 3-7/8-in.-diam tricone air rotary bit. This section of the 
boring is left open to serve as the sample interval 
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Fig. 2 The folB' types of weD construction used during the Groundwater Quality 
Monitoring WeD Installation Program at Oak Ridge National Laboratory. e 
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23 TYPE D WELL 

e 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 triconeair 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. 

Table 1. Actual completion data for WAG 3 

Depth SST casing Well Screened Water 
Well clean to level 

(ft)8 diam (in.) type interval (ft) 
(ft)b 

985 35.0 2 D 20.0-35.0 -6.9 

986 62.0 4 B 41.1-61.7 -9.2 

987 48.2 4 B 27.1-47.9 -23.5 

988 46.0 2 D 30.8-45.8 -23.6 

990 40.8 4 B 25.5-40.5 -29.0 

991 85.0 4 B 70.0-85.0 -45.6 

992 52.0 2 A 33.0-48.0 -36.0 

e 993 45.0 4 B 23.9-44.7 -21.6 

994 SO.5 4 C 59.1-80.5 -22.0 

995 47.84 2 D 32.84-47.84 -21.5 
.. 

996 61.76 4 B 41.13-61.49 -14.6 
1, 

997 33.0 2 D 13.82-29.68 -6.5 

998 20.0 2 A 4.7-19.7 +0.2 

1247 22.7 2 D 7.5-22.5 -18.2 

1248 72.5 4 B 52.3-72.3 -34.2 

*fatal drilled depth may vary from clean-out 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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3. ENVIRONMENTAL, HEALlli, AND SAFEfY 
REQUIREMENTS 

All well drilling at WAG 3 was conducted in accordance with procedures outlined in 
Health, Safety, and Environmental Protection Procedures for Excavating Operations, ORNIJM-
116!R13. 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. 
This rating determined the level of personnel training required and health and safety coverage 
to be used during drilling. 

The Superfund Amendment Reauthorization Act required still more stringent health and 
safety measures for personnel working in waste areas. These workers were required to have 
40 h of training for hazardous duty through an ORNl.rapproved course, 8 h of refresher 
training each year, 8 h of supervisor's training for field supervisors, a whole-body count, 
baseline urinalysis, respirator testing and fitting, and medical monitoring. Personnel were also 
required to take a construction-worker training course covering the fundamentals of 
radioactivity and other types of contamination as wen 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 e 
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 S()()..gal, 
trailer-mounted tank with demister elements andhigh-efficiency particulate air filters at the 
air exhaust. In order that appropriate methods of disposal could be determined, the tank 
contents were checked by the HP for radioactive contamination and by the site hydrogeologist 
for volatile organics. The operating instructions that were followed for determining disposition 
of the cuttings and water produced during drilling and development are included in 
Appendix B. 
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4. FIELD SUPPORT 

The construction contractor Geotek Engineering Company, whose contract began in 
May 1989, installed the GQM wells in WAG 3 during the period from September 1987 to 
August 1990. ORNL Engineering administered the drilling contract through Energy Systems 
Procurement. The management organization chart for the project can be found in the report 
Task Management Plan for Groundwater Quality Monitoring Well Installation, 
ORNLIRAP/L TR-88/28.4 

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 provided HP and industrial hygiene support. 

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

A complete data package has been compiled for each of the 15 GQM wells drilled in 
WAG 3. These data packages are presented in numerical order in Appendix A All original 
records are retained in the Environmental Restoration (ER) Division Records Control Data 
Base. The forms included in each well data package are listed here in the order in which they 
appear in the package: 

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

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

Three additional forms used in the field by the site hydrogeologist but not included in 
the published data packages are the monitoring well progress form, the. hydraulic conductivity 

• 

test field sheet, and the containment box checklist. These forms are kept in the ER Division e 
Records Control Data Base. 
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6. WEu.., DEVELOPMENT 

Welm 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 
N11Js 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 15 wells in WAG 3, 11 had turbidity ratings of less than or equal to 5 NTUs. The 
number of well volumes removed ranged from 9.0 to 34.4, with an average of 22.0 for the 13 
monitor wells numbered 985 through 988 and 990 through 998. The remaining two 
GQM welm, 1247 and 1248, each yielded less than 10 gal during development. The procedure 
for measuring turbidity described in ORNL!RAPILTR-88/284 was replaced with a more 
accurate method. While the previously used method depended on a visual comparison of the 
sample with prepared standards, the new method employs the Cole-Parmer turbidimeter, . 
which measures NTUs by passing a lens-focused light beam .. through a test tube filled with a 
water sample. A photosensor detects the intensity of the exiting light beam, and an analog 
scale on the instrument displays the turbidity of the sample. 

, .. ~~ 

, :1 
.".:1 

. ~1 



10 

7. SAMPLING DURING INSTALlATION 

The ERCE hydrogeologist took samples of soil, rock, and drilling water during well 
installation and submitted them to the ORNL Analytical Chemistry Division for chemical 
analyses. Soil and rock samples were taken from the unsaturated and saturated zones. 
Samples of drilling water were collected from the water pump discharge on the drill rig during 
drilling with the air rotary. All samples were transferred using chain-of-custody forms, which 
are included in the data packages. The sampling procedures' are explained in 
ORNL/RAP/LTR.-88/28.4 Soil samples were collected from each single well and from one 
well of each well pair. A drilling-water sample was collected from each air-rotary-drilled 
boring. 

Analyses for 31 chemical elements, gross alpha, gross beta, and 4OJ( were routinely 
performed on the soil and water samples. The results from these analyses are contained in 
the ER Division Records Control Data Base. 
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8. SPECIAL NOTES ON INSTAllATION AND DEVELOPMENT 

The following special events took place during the drilling of the GQM wells in WAG 3. 

8.1 CONTAMINATION DETECI'ED 

• An alcohol odor was detected during the drilling and completion of well 996. 

• A sulfur smell was detected during the development of well 997, but it disappeared after 
a couple of days. 

8.2 DEVIATIONS FROM TIlE SPECIF1CATIONS 

• Well 988 was drilled to 100 ft and then plugged back to 47.5 ft before the well was 
completed. 

• Well 989 was a dry hole. It was drilled to a total depth of 100 ft and was plugged and 
abandoned by grouting the borehole from a depth of 100 feet up to the surface. 

• Two nonconformities were documented during the installation of well 991. The first 
nonconformity was the installation of too many centralizers. The second nonconformity 
was a bentonite bridge in the annular space at 35 ft and the resulting open zone in the 
annulus from 35 to 60 ft. 

8.3 HYDRAULIC FLUID SPll.J...S 

A hydraulic hose break occurred at well 995. No wellbore contamination occurred, and 
all hydraulic fluid was cleaned from the equipment before drilling continued. 
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ERe / EDGE 
~ Environmental 

and Energy 
~ Services Co. 

1.0 GaDara1 IDformatioD 

1e1 .a11 LocatioD 

MONITORING ftEl.L PR()(;RAM 
ftEl.L OA TA N-4RRA TlV£' 

HE1..L No • ...!lB.5. 

Monitoring well number 985 is located in WAG 3. It is 
in the northeast comer of WAG 3. The location is 
shown on ORNL drawing number C3E20004 A075. Survey 
coordinates for this well are N 21,833.8123, 
E 26,675.6115 (X-10 grid) or latitude 35°-55'-10.22" 
and longitude 84--19'-43.65". Coordinate data were 
provided by Martin Marietta Enerqy Systems. The 
method used for conversion from X-10 grid to 
Tennessee-Lambert State Plane Coordinates came from 
the publication "Tennessee Valley Authority Data 
Services Branch and Mapping Services Branch, Oak 
Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker 
Engineering, Inc., using methods from the U.S. Coast 
and Geodetic Survey Publication 62-4, "State Plane 
Coordinates by Automatic Data Processing." 

1.2 DrilliDq IDformatioD 

Well number 985 was drilled by Geotek Engineering 
Company. An Ingersoll-Rand Air Rotary rig was used to 
drill this boring for monitor well installation under 
operation of Larry Ledbetter with the assistance of 
Fred Dixon. Drilling commenced on 11-20-89 and was 
finished on 11-29-89. 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 

PA (;£' -L or..lJL. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING HEZ.L PR()('.;RAM 
WEU OA TA NARRA 77'0£' 

HE1..LNo.-2.B.5. 

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

11-20-89 The Ingersoll-Rand was decontaminated along 
with the equipment and mobilizet;l to the 
site. Plastic was layed down. and the 
equipment set up. A 14.0" boring was 
augered to 7.0' and a 10.0-inch diverter 
casing was insta~led and grouted in place. 

11-27-89 The Ingersoll-Rand and equipment were 
decontaminated. 

11-28-89 All drilling equipment was mobilized to the 
site and set up. An 8.0-inchboring 'was 
then advanced to 20.0' with a tricone bit.·, 
The boring was cleaned and after a 30 
minute recharge no water 
borehole. A water sample 
was taken at 20.0'. 

was found in the 
and an air sample 
The boring was 

advanced to 30.5', cleaned, and after a 45 
minute recharge period, the water level was 
at 28.5'. The boring was then drilled to a 
depth of 35.0', and after a 45 minute 
recharge period the water level was at 
31.5' • The rods were removed and the 2-
inch stainless steel screen and casing were 
installed to a depth of 35.0'. The sand 
was tremied and a bentonite seal poured. 

11-29-89 The remaining annulus was tremie grouted. 

PAGE' -2- OF .-l.8.. 
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ERe / EDGE 
~ Environmental 

and EnerlY 
~ Services Co. 

MONITORINe I+EZ.L PROCRAM 
If£1.1 014 TA NARRA TlVE' 

HEZ.L No...9.8.5. 

This well was logged by ERC Environmental and Energy 

Services Co., Inc., hydrogeologist C. Allison Bailey. 

All well construction materials and supplies were from 

Martin Marietta Energy Systems approved batches. The 

batch origin of individual items is shown on the 

included Monitoring Well Materials certification form. 

2.0 ~echnical Information 

2.1 Decontamination Proce4ure. 

The drilling rig, down hole tools, surface casing, 

stainless steel screen, stainless steel casing, 

centralizers, and stainless steel silt trap underwent 

the cleaning decontam-ination 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 aeology 

WAG 3 is located in Mel ton Valley which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 3 is underlain by limestone, siltstone 

and shale of the Middle Ordovician Chickamauga Group. 

The Chickamauga Group consists of eight units, 

designated by letters "A" to "H" (stockdale, 1951) • 

. WAG 3 is underlain by units E, F, G and H. These 

units consist of thin bedded nodular limestone with 

clay and shale partings. A portion of unit Hand unit 
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MONITORING I+fiI.. PROCRAAI 
HEZ1. OA TA NARRA TlV£ 

I+fiI.. No.~ 

F consists of calcareous siltstone alternating with 
beds of olive gray to maroon shale. strike and dip 
varies from N 45· E to N 55· E and 25° to 35° 
southeast, respectively. 

2.3 Sample Collection 

A drill water sample was collected from the water pump 
on the drill rig on 11-28-89. Analytical results for 
this sample described above can be obtained from the 
Remedial Action Program data base at ORNL. 

The Ingersoll-Rand Air Rotary Rig's compressed air was 
sampled with a cloth filter inserted between drill 
rods on 11-28-89. The sample was examined with an 
ultraviolet light for the.presenceof hydrocarbons.· 
The filter indicated no detectable evidence of 
hydrocarbons. 

2.4 Installation and Development 

2.4.1 Installation 

This was a "Type D" well. The air rotary method was 
required to complete the boring to the specified total 
well depth. Therefore, a 14.0-inch diameter boring 
was augered from ground surface to 7.0 feet and a 
10.0-inch diameter diverter casing was installed and 
grouted. An 8-inch diameter boring was then drilled 
with an air rotary tricone roller bit from 7.0 to 35.0 
feet. A 2-inch diameter stainless steel screen with 
welded bottom cap was installed from 35.0 to 20.0 
feet. A 2-inch diameter stainless steel casing was 

PA(;£ ~ OF ..1&.-
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HEZ.L No....ss.s 

installed above the screen at 20.0 feet and extended 
1.93 feet above ground surface. A sandpack was then 
tremied into the annular space from 35.0 to 16.55 
feet, with a 2.68-foot bentonite pellet seal poured 
into the annular space above the sandpack from 16.55 
to 13.87 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 • all Davalopmant 

Well number 985 was developed to remove drill 
cuttings, silt, and other fines. The monitoring well 
was developed using a Geoquard pump wi th 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 100 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 2.0 NTU's. 
A development form showing the exact method of 
development and other pertinent data is appended. 

2.4.3 In8tallation of Da4icata4 Monitoring .all 
PUmp 

After the well was' developed, a Geoquard Model 
No. 5614 dedicated monitoring well pump was installed 
on 4-17-90 at a depth of 33.4 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. 

5 18 
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2.5 By4raulic Con4uctivity Tasting 

Well number 985 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 1.01 x 10.5 em/second (shown as 
permeability on the hydraulic conductivity 
calculations printout attached) was calculated using 
the Bouwer and Rice method. A computer printout of 

. the hydraulic conductivity calculations is included in 
this data package. 
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ERe / EDGE 
Environmental HElL No. 985 
and Eneru 

~ Service. CO. 

ERE:. -{2RILLING Ctl..EC.KLlS.T EQR 
MONITORING HELLS 

COMPliANCE 

eBf..-QB/WIJ.v. l~.9(S JJ£IE INIUAlS 

1. EXCA V110N PERMIT OBTAINED 11-20-89 cl\£> 
2. ALL EQlIIPMENT HAS BEEN ClEANED BEFORE DRILLING. 11-20-89 cAts 

Ja. SCREeN AND CASING HA 1.£ BEEN WASHED. ST£AMED. N/A 
RINSED MTH DE -IONIZED OR DISl1LLED WA TER. RINSED 
WITH ISOPROPn. ALCOHOl.. I+RAPPED WITH PROTECl1l.£ 
COVERING AND STORED OFF' THE GROUND. 

Jb. PRE-PACKAGED SCREENS. CASING AND CENTRAUZERS 11-28-89 c.j~~ 
WERE USED. 

4. WORK AREA FOR SAMPLE EXAMINAl10N COVERED MTH 11-20-89 c..f\~L' 
ct.EAN POL 'l'E'TH'tI.£NE. 

~ 

e 5. CLEAN KNIVES. CLOl£.5; SAMPLE JARS AND LABELS 11-20-89 c..A;B 
ON HAND. 

6. POL 'I'E'TH'lLENE COVER IN PLACE Olei'_ HOLE. 11-28-89 c-~B 

7. AIR ROTARY COMPRESSED AIR SAMPLED. 
11-28-89 CA{) 

RESULTS: Nohldrocarbons detected on fil ter under ul traviolet 1 i9ht. 

ADDll10NAL N07F.5"/OB..5'&VA l1ONS: 

e fJilSERVER SlGNAIUIIE/OA~ .~Q~ 11/20/89 
C. Allison Bailey 
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-. ERe / EDGE 
Environmental 

WELL No . ..?~_ and EnerlY 
! ~ Services Co. • 

I2~CQNTAMINA nON CH~c..KI.Is..T 
DRILLING EQUIPMENT 

ISOPROPYL OEJONIZ£O 
EQI.IIPMENT SCRAPE STFAM steAM ALCOHOL WATE'H 

CLEAN RINSE RINSE RINSE 

RIC X X X N/A N~ 

AI.IGERS X X X X X 

eITS X X X X X 

, 

RODS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X e 
WORK TOOLS X X X X X 

.. 

AI.IGER PINS X X X X X 

_ ,SlI;'AM~~ • QQg; ~ 11/20/90 
• Jt I-son -aa 1 ey e 
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~LL No. 985 , and Energy ,.. Services Co.' 

• ORNL MONITORING WELL LOG PAGE L OF--L-

LOCA110N: WAG-3 DATE: START: 11-2Q..;a~ 

DRII.J.ER: Larry Ledbetter FINISH: 11-29-89 

Fred Dixon 1..0(;(;£1) BY: C. Allison Bailex 
HELPER: 

HEAL TH PH't'SIClST: W. H. Shi npaugh Ingersoll Rand T-4 DRILL' 

TYPE DRIL1.JN(;: Augering, Air Rotary LfJBRICANT TYPE:: Green stuff 

No. SAMPLE'S TAKEN: None T'rPE: 

CONTAINMENT TYPE: Plastic, Auger Pan, Containment Box 

'THICKNE'SS OF SOIL (RE'RISAl DEPTH): 9.5 , DRIL1.JN(; FLUID SAMPI.ES: 

DEP TH DRIl.l.£D IN ROCK: 25.5' TYPE: Water DArE: 11-28-89 

TO TAL DEPTH OF ft£U.: 35.0' 

DEPTH SAAlPI..£ PERCENT 
(FE'ETJ (NfJAlBERJ ~ RECO~Y 'i) SOIL/IIEDROCK DE'SCRIPl1ON 

FROM TO IN'/FRVAL "SPUT SPOONS -
0.0 1.0 Gravel, fill material with clay, liQht brown 

e and roots .. < 
,." ... 

1.0 7.0 Clay, dark green gray to olive gray, with 
chert fragments, contains dark mineral', hard, . 
moist. 

<, 

7.0 9.5 *Fast, smooth, easy drilling. 
9.5 35.0 Hard, slow, rough drilling, rock - limestone. 

35.0 Total Depth 

* Nd detailed litholoQic lOQ could be Drovided 
due to use of containment box. 

e 
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ERe / EDGE 
.. , Environmental 

and EnerlY 
~ Services Co. 

WELL INSTALLA nON/COMPL£nQN FORM 
o.R.N.L. MONITORING WELL PROGRAM 

lOGQ£D. PROOFED 
BY: C. Alllson Bailey BY: Michael L. Ebers 

~/LUNG CQWPANY: Geotek 
~-------------------------------------

~/~: Larry Ledbetter H~: Fred Dixon 

~LL No. 985 

LOCA "ON Wf\G-3 

r~~~fNA7FS 
E1.£v. GROUND. 82997 
El.£v. TOP STAINlESS 90 
STEEl. CAS/Nt:. 8"'31 • 
ORILUNG OA TES: 
srARTED: 11-2ll-89 
fJV/~£D; 11-29-89 

EQUIPMENr II 14. 0 
INCH AUGER 7.0 LF. IlJ bf=--1.()QI(JNCSSrm. :;:AMETER 

0 ______ INCH AUGER LF. SJ!!t.I!R07£C"l€ CASIN(; 
l: • ts4 n A801€ GROUND 

lID 8.0 INCH R01i4R~ 28.0 LF. 10 2. r FT. mow 
GROUND S'I.JIIFACE 

MA 1ERIAI.S USED 

EST. USED 
&iOl. IIOl. 

15.0 FE'E'T OF 2.0 1N..s:.s: SCREEN 

22 • 5 FE'E'T OF 2. 0 1N..s:.s: CASING 

Q...2-..2..t..Q. SACKS OF SAND 
50 50;0 POUNDS OF BENTONITE' PE1.I..E'7S 

U 2.25 SACKS OF CEMENT 

12.0 POUNDS OF POMJE'R£D BENTONITE' 

12.50 GALl.ONS OF WA 1ER (CEMEN"NG) 

REASON FOR DIFFERENCES B£1ltEEN ES"MA TED 
VOLUMES AND USED &iOlUMES 

Irregular boring diameter. 

lEU COla II5ED III /.t:Jt:DI(; nm. COla o RoUSH 1tKJtIN1ED lEU COla 
D01HEll 

.Sl T TRAP II5ED )!3' 0 NO II 

MONITrJRlNG lIEU PUMP BASE SET A r 33.4 FEET. 

CENTRAUZERS A r 15.0 FEET. 
35.0 FEET. 

_~ __ FEET. 

NOTE: 
Al.l. DEPTHS ARE MEASVRED 
FROM GROUND SVRFAC£ 
UNI.£SS 07HERIIISC NOTED: 

HfJI.E t:I.EANED OlIT 

10 35.0RET .t 

CtJNaf£7C PAD 

.... ~ DlllERrtR 
CA.s:wr.;' ...l-.O FT. A801€ 
'1JOII1ID SlJltFACE 7D 
..L..ll.. n: S£LOW fiROtJND 
S'I.JIIFACE 

1.!:.Q...wc.w BaIEHOI.E 

..Q.JL niLJLFEET 

"64 ~.SFAL ..Q.JL 7D 
1d:J!Z.. FEET 

"A • 8 • 0 INCH DfAM£7ER 

I!IfJREHOI£ 

2 . 0 iNCH lJI.4ME1F.F STAINlESS 
srm. CASIN(; 1. ~ j FT. A801€ 

GROUND SURFACE 10 20.0 FT. 

JE:~::~ • I1EN1r:JMTC J!I£lJ.ET .SFAL 
13.87 10 16.55FEET 

. .~ SAND ,J1.ACK 
• li..2.2 10 35.0 FEET 

2 . 0 INCH DIAM£TER 

.J3·i ( :~ STMUSS nm. Jl....Q.ll) 

'6'?ff ~. 0 FEET 

N / A INCH DIMI£1ER S" 

1If)77rJtII OF 8OR£HCII,E • [ •. ' . • •• •. , 
'WfA.Sl~~ 

~ TYPE DWELL NOT TO SCAJ.£ 

PACE ..lQ.. OF ...ML 
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• .... ERe / EDGE 
IELL No. 985 Environmental 

and EnerlY 
OA TE': 11-28-89 

~ Services Co . 

M.QNlTQR/N~ f:t£1.' M~ lE8/~'S 
CERTlACA nQN 

ITE'M,/UA TE'RIAl Qd lE. (lS£IJ Il~ TCH /JlIMIJEi! 

SAND 
11-28-89 1 --

BENTONITE' 
11-28-89 Stores* 

STAINLESS STEEL SCREEN (PREPACKAGED • )'f3') 
ONO 11-28~ Stor~~ * 

STAINLESS STEEL CASlNt: (PREPACKAGED ~ ~) 11-28-89 Stores * 
STAINLESS STEEL CENTRAI.IZERS (PREPACKAGED ~ :J) 11-28-89 Stores 2t 

STAINLESS STEEL CAPS (PREPACKAGED • )'f3') 
OND 11:'28-89 Stores * 

MONITORING tIEU. PlJIIP (PREPACKACED .~ rES) 4-17-89 5 OND 1 . -, 
11-29-89 3 e GROUT 

. 
lIEU CO~S 11-28-89 Stores* 
SlJHFACI:.· CASING N/A N/A 

COMM£NTS: • 

-
* Surplus well completion suppl.ies that were purchased but 

not used in the first monitor well drilling and installa-

tion phase (1987-1988) • 

. 

e OBSERWR SlGNA1lJRE/tJATE'L '~~~8 11-29-89 
. ~. ~"ison Bal ey 

PAGE --1! OF ..!!... 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-HELL COAIPLEnON 
CHECKLIST 

~LL No. 985 

COMPLIANCE 
.I2dlE INI71ALS 

POST-t£LL COMPLEUQN TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPl.£RS, AND ALI. 
OTHER EQUIPMENT. 

2. ALI. MUD FROM RIG AND EQUIPIIENT SCRAPINGS AND 
CVT71NGS DISPOSED OF IN ACCORDANCE ""TH 7H£ 
SPECIFICA "ON- PROIADED. 

.I lIEU DE1IEl.OP£D IN ACCORDANCE ""TH THE SP£'ClFlCA l1ON
PROIADED AND DCTAll.S OF 7H£ DE1IEl.OPMENT ACmllTY 
ReCORD£/). 

4.. DRII.J./IrIG SITE PROPER! Y CLEANED liP Af7ER 
COMPt.£71ON OF IIflL INSTAI.1..A"ON. 

11-20-89 

11-20-89 

4-17-90 

11-28-89 

C-A£ 

c..A~ 

l>c. L 

c.A,S 

- REicASE SP£'QFIC TECHNICAl DlREC"ONS FOR REGULA TORY COMPUANCE MONI7ORING IlEUS 
PHASE I, OAK RfD(;£ NA71ONAI. LABORATORY, OAK RIDG£. w.a K-4147. APRIL 1987. 

OBSERVER SlCNA TLIR£/DA£ ' 69 QJ/),~ 
C. Allison Bailey . 

11-28-89 

l'~~ 4-17-90 
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~ 
ERCE 
Environmental WELL No. 985 and Energy 

~ Services Co. LOCA TlON: WAG-3 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
Sur2ing and Pumping Qf]:f'<' Qf!M~t:J.'[;. 

DEVE'LOPMENT 
4/04/90 BEGAN DATE: 11ME: 

OElIElOPMENT 
ENDING DA TE: 4/17/90 

DEVELOPMENT 
OBSERVED BY: D. Charles l,l!tle 
ONE WELL VOLUME: 1l.B GALLONS 

roTAL GALLONS PUMPED: 100 roTAL IfElL VOLUMES PUMPED: 8.5 
INmAL pH: 7.4 RNAL pH: 7.4 

INmAL CONDUCTTVlTY (JI, s/cm): 076 . FINAL CONDUC11V1TY ( JI, s/cm): 069 
DESCRIPTTON OF INI11AL TURBIDITY: Slightl~ Cloud~ 

DESCRIPTTON OF FINAL TURBIDITY: Clear 

FINAL MEASURED TUIiBIDITY: 2.D lilli's 
;1 

WEU APPROVED BY: R. C. Wi 11 iams MMES 

ODOR 
(}£ W~TER: 
WATER • GROUND SURFACE C TANK TRUCK 
DISCHARGED C STORM SEWERS C STORAGE TANKS 
TO: CDRUMS COTHER 

INITTAL PRE-OElIElOPMENT . 
WA 1FR DEPTH: 6.9 feet from ground surface. 

DEVELOPMENT OBSERVA 710NS 

OBSERVER SIGNA TURE/DA TE b. C Mea lQ[)3.f;!t 4/17 /90 
D. Charles lyt e 

PAGE .J1. OF .!.!L 

·.1 

• ~J~ 
~~ 



ERCE WE'LL Na 985 

~, Environmental 
LOCA 11c.w.·WAG- 3 

and Energy 
DATE: 4/04/90 ~ Services CO. • 

MONITOBING WELL DEVELOPMENT PROGRESS 

ONE HaL VOLUME == 11.8 GALLONS 

-
GALLONS DDiiCRlP110N MCAStJIII£D 

pH 
t:fJMJIJC- roTA! lIEU 

DATF TlAiE OF 1IIRI1IIJITY TlWTY GALLONS Kl.t.M!S COMMENTS PtJIIPED 1IJIiSIDITY (NTtf'S) llJIs)~J PtAII'ED PtJIIPED 

4-04-90 1100 41 ~J l'g~tly 
Cloudy 7.4 76 41 

4-17-90 1430 59 Clear 2.0 7.4 .69 100 

e' 

RESUL TS A T END Clear 2.0 7.4 100 8.5 OF DEVELOPMENT 

COMMENTS Nice producer, remained clean even after surging. Passed and moved 
to another hole. 

.-

OBSERII£R SIGNA TtlRE,/t)A T£ 'l>. cA.~J'c.,J-:I.L 4-17-90 

e 
u. ""IClrl~:::' Lyl.lt: 

-.-. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL 985 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

-r I r1E 
i~ SE~i:(]t)I) 

1. (:! I. i)::) 

2(:, 01 (H) 

, ::::(::r ,. ()(i 

4::)" ()() 
::;() 10 C)(~i 

c,() 01 ~)() 

75 .. i.!' 

~,> f):1 :') () 

:1. C)::;" l. .. .lu 
:t 2 t) I- :.~.' ,:) 

1 ~;C: II ~)(j 

::. Ei(:; .. ~.)(~ 

:-2..::;·(;.: t)::) 

::;c}() .. C~(_~ 

;::::6(::1. (J() 

.:.~. ::: () I' t) (f 

~.:?:(i II ()O 

=.;i.j.(i. (}ei 

'~:I<)() ~ (j(i 

7 2~ () e (iel 

8 L1() 1\ ()(j 

9e:;t(;" ()f) 

10BO.OO 
1 :: !),:). C}~) 

132{) II ~)~) 
1 Lt·L[,() n ()l) 

1560.00 
i t.::.l8C: u CJ(f 

l8C)() r. (){) 

1 \~)~2() .• ~:::(f 

2()k1f) a: 

2 t c:,(} II (J(l 

[:'E~:>T~"i TC) lAh:::';TEi=/ 

4." 97'0 
£1. 1. ::; (::(; 

Ll·., 3::;() 
" :2t:jO 

.:.:' ::·,::.c' 
Lr ::. '7() 

,G." j, :?::> 
LL ')8() 

4 ,/ ~)5Ci 
.i~" ., () 1 () 
::; I, 9~;C! 

::: " ~3S:'O 
3" '78(:: 
3 c ·~ .. 2(; 
3.61(; 
3 II 5~~::(1 

3,,460 
~;" ::::7'(~ 

::;:" ~'::~4C) 

:; 01 1 t;.i() 
3 if f)7() 

2 .. 9S:'(j 
2.B80 
-i "7~~(1 2: 70{:) 
2.610 
2,. 56{) 
21151:,) 
2,,440 
2.410 
2. 37() 
::.32(i 

HE;'tI> 
< FE-:E1":: 

::;" r.;;-7'C' 
:~ 40 ~;l:)(> 

~~; II :~:~~:;~) 

::~ r= 261.~1 
-:;; .;:: •. J. 

:: .. 7(:i 
-;:' .j 1-)("1 
' .. :" .; • .a .... ~. 

:3" ()E:t(~ 

~~:' .. (:5(: 

~ (~ 
--;. c. r.:::: ;-', 
... .., ... • _i " .. 

:~ '" St:.1() 

:~ :?8() 

::0: ,~·8() 
;~~ .. '~i :!. (:; 
::? ~I 5~:(). 

::I,4c}() 
2 .. 37() 
2 I: :::.t;lC) 
2r: 9() 
:2 u ()"?'C; 
1.990 
l ,. 88(; 
:l..780 
1 " 700 
ic;!bit) 
1. ~;60 
1.5 t(l 
1.440 
1"Lj·l(:' 
1. It 37~) 

:t .~ 32 i') 

-************************************************************* 

METHOD OF BDUWEP AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 3.31E-07 FT/SECOND ill C;lE-'()5 C''1lSEC 

. TRANSMISSIVITY = 4.97E-06 FT**2!SECOND 
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CHAIN OF CUSTOD Y RECORD SAMPL~ 

~Engln •• riD" D •• lan Ie C.o.clenc~. ·crouP. Ina. 
FOR NlIMB£; 

UAR17N MARIETTA ENERGY SYSTEMS 
'26 ,.malm" ,ut;;:L 

OAK RIDGE NA TlONAL LABORA TORY Q~c;1,l..h . '.0. Box 2 010 ItDo • ... 1'7.3S-1010 

HaL NO. LOCATION: TYPE: 
qgS- vJAG::,-~ '1.-'" \ \'i. I, 'Ir .,\ r-r 

S~~~~.r-\ ~_\.L. SAMPLE INTERVAL: DATE: TIM£.' 
~r/O. t\, -Z,,-- Bcr r().:1.-O " \ 

flIIGWAlUfCJ 

RELlNOllISH£D B)1 DATE: TIME: • ,KITH: RECElt.£D B~ DATE: . TlM£.- M1H: 
(SIGNA TlJRE) A (SIGNA TlJRE) . 

C WA~ (~.~~·l, 
: 

d-ISollb • 
~pG::»e /Sl)1J /Yj 1"1 150«:) / /-/s-ijtJ . -

U 
, 

-
TYPE OF SAMPLE': [] SPLIT SPOON CORES-SOIL D AlIGER ClImNGS-SOIL D AlIGER ClImNCS-ROCK 

[] AIR ROTARY CUroNGS-ROCK • DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA TEl. Y PLACED IN /-CHE'M SPECIAL TY CLEANED CONTAINERS AND SEALED. 

REMARKS: . 
. 

• 

'" I 
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~ Environmental 

and Energy 
~ Services Co. 

1.0 Genaral Infor.aation 

1.1 Wall Location 

MONITORING JtClJ.. PROGRAM 
HE1.L OA TA NARRA llV£' 

WEl.1 No. 986 

Monitoring well number 986 is located in WAG 3. It is 
along the eastern perimeter of WAG 3. The location is 
shown on ORNL drawing number C3E20004 A075. Survey 
coordinates for this well are N 21,813.1583, 
E 26,674.6725 (X-10 grid) or latitude 35°-55'-10.04" 
and longitude 84·-19·-43.5~". 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, ~nc., using methods from the u.S. coast 
and Geodetic Survey Publication 62-4, "State Plane 
Coordinates by Automatic Data Processing." 

1.2 Drilling Infor.aatioD 

Well number 986 was drilled by Geotek Engineering 
Company. An Ingersoll-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 Fred Dixon. Drilling commenced on 
11-9-89 and was finished on 11-20-89. 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 
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HEZ.L No. 9 8 6 

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

11-9-89 The Ingersoll-Rand T-4 and tools were 
decontaminated. 

11-10-89 The equipment was loaded and all drilling 
equipment was mobilized to the site. 
Plastic was layed down and the rig and 
equipment were set up. An 8-inch boring 
was split-spooned and augered to a refusal 
depth of 11.0'. Split spoon sample 986S01 
and a bulk density sample were taken. A 
22.0" borehole was augered to a completion 
depth of 7.0' and a 15 1/4" diverter casing 
set. 

11-13-89 Tbe Ingersoll-Rand and equipment were, 
deconed. 

11-14-89 The equipment was loaded and all drilling, 
equipment mobilized to the site. The 
equipment was rigged up and a 14.0" tricone 
was used to extend the borehole to 14.0'. 
A 10-inch surface casing was installed, a 
bentonite seal poured and the annulus 
grouted. 

11-16-89 The Ingersoll-Rand and equipment were 
cleaned, mobilized to the site and set up. 
The borehole was advanced to 18.5' with an 
8-inch tricone bit: the borehole was 
cleaned. 

11-17-89 The borehole was advanced to 40.0'. The 
borehole was cleaned. After 30 minutes 
recharge, the water level was at 37.0'. 

PAGE L OF.2.L 



e 

e 

e 

., 
~ 

11-20-89 

ERe / EDGE 
Environmental 
and Enerey 
Services Co. 

Mt:wITORING ftEU. PROCRAAI 
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HEU. No._ 

The boring was then advanced to 50.0' and 
after a 15 minute wait, the water level was 
at 46.5', and after 30 minutes, the water 
level was at 42.5'. The boring was then 
advanced to 62.5'. A drill water sample 
was taken at 51.0' and an air sample taken 
at 60.0'. After a 5 minute wait the water 
level was at 47.5'. 
The 4-inch stainless 
screen was installed. 
into place with water 

steel casing and 
The sand was tremied 
and a bentonite seal 

poured. The annulus of the boring was then 
grouted through 1-inch tremie. 

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

2.0 ~.chDioal Infor-mation 

2.1 Decont .. ination Prooe4ur •• 

The drilling riq, 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 drillinq specifications (Release Specific 
Technical Directions for Requlatory compl iance 
Moni torinq Wells Phase 1, Oak Ridqe National 
La.borato~, Oak Ridqe, W.O. K-4147, April 1987 I 
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pgs. 2-4). A checklist of the cleaned materials is 
included with this data package. 

2.2 aeology 

WAG 3 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauga Group. 
The Chickamauga Group consists of eight units, 
designated by letters "A" to "H" (Stockdale, 1951). 
WAG 3 is underlain by units E, P, G and H. These 
units consist of thin bedded nodular limestone with 
clay and shale partings. A portion of unit Hand unit 
F consists of calcareous siltstone alternating with 
beds of olive gray to maroon shale. Strike and dip 
varies from N 45° E to N 55° E and 25° to 35° 
southeast, respectively. 

2.3 Sample Collection 

One soil sample was collected during drilling, placed 
in an I -CHEM specialty cleaned glass container, sealed 
and submitted to Sample Receiving, Analytical 
Chemistry Division, Bldg. 45008 I ORNL. A chain of 
custody form for this sample is included with this 
data package. 80il sample 986801 was collected in the 
split spoon interval from 9.0' to 11.0' on 11-10-89. 

A drill water sample was collected from the water pump 
on the drill rig on 11-17-89. Analytical results for 
the soil and drill water samples. described above can 
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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 502' to 5.5'. The 
sample was measured and weighed, and a bulk density of 
2.17 grams/~ was calculated. 

The Ingersoll-Rand T-4's compressed air was sampled 
with a cloth filter inserted between drill rods on 
11-17-89. The sample was examined with an ultraviolet 
light for the presence of hydrocarbons. The filter 
showed no detectable evidence of hydrocarbons. 

2.4 Installation and Development ... 
I 

2.4.1 Installation. 

This was a "Type B" well. An a-inch boring was point 
split spooned and augered from 0.0' to a refusal depth 
of 11.0'. A 22.0-inch diameter boring was augered 
,from ground surface to 7.0 feet. A 15 1/4-inch 
di verter casinq was installed from surface to 7.0 feet 
below ground surface and qrouted in place. The boring 
was then extended past the refusal depth with a,14.0-
inch air rotary tricone roller bit from 7.0 feet to 
14.0 feet. A 10.0-inch diameter string of 
decontaminated steel surface casinq was installed from 
0.0 feet to 14.0 feet, sealed with a 2.0-foot 
bentonite pellet layer from 12.0 feet to 14.0 feet, 
and tremie qrouted in place. The surface casing 
minimizes potential cross contamination between the 
regolith and bedrock water bearing zones. After the 
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surface casing was installed, the air rotary method 
was used to drill an 8-inch diameter boring to a total 
depth of 62.5 feet. A 4-inch diameter stainless steel 
screen with a silt trap was installed from 62.0 feet 
to 41.70 feet. A 4-inch diameter stainless steel 
casing was installed from the top of the screen at 
41.70 feet and extended 1.87 feet above ground 
surface. A sandpack was then tremied into the annular 
space from 62.0 to 39.15 feet, with a 2.44-foot 
bentonite pellet seal poured into the annular space 
above the sandpack from 39.15 to 36.71 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 .... 2 Well Development . 

Well number 986 was developed'to' remove drill 
cuttings, silt, and other fines. The monitoring well 
was developed using a Geoguard pump with an air 
compressor. All pumps were cleaned prior to use 
according to specified cleaning procedures (see 
Paragraph 2.1). The well was developed until a 
measured total of 653 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 2.0 NTU's. 
A development form showing the exact method of 
development and other pertinent data is appended. 

PAGE ~ OF--2.2 



• 

e 

e 

• I 
i ~ ~ 

2.4.3 

ERe / EDGE 
Environmental 
and Energy 
Services Co . 

MONITORING WEl.1. PROGRAM 
WELL DA TA NARRA671VE' 

HElL No.--2.!!. 

%DstallatioD of Dedioated Monitoring Well 
Pump 

After the well was developed, a Geoquard Model 
No. 5614 dedicated monitoring well pump was installed 
on 5-17-90 at a depth of 61.3 feet below ground 
surface. These pumps are decontaminated at American 
Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulio Conductivity ~estinq 

Well number 986 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 1.40 x 10-5 em/second (shown as . ' 

permeability on the hydraulic conductivity 
calculations printout attached), was calculated using 
the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in 
this data packaqe. 
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.., ERe / EDGE 
Environmental fffiL No. 986 
and EnerC 

~ Service. Co. • 
PRE.. -D8JLLlNG C/i.£CKLlST F08 

MONITORING WELLS 

COMPUANCE 
elJ.E.. -QBJlJ.tl:i.v. ~.5l(.s' 1J4/E m 1. EXCA VT10N PERMIT OBTAINED 11-10-89 

2. ALL EQUIPMENT HAS BEEN ClEANED BEFOR£ DRIlliNG. 11-09-89 <:A!2 
.1a. SCREEN AND CASING HA lIF BEEN WASHED, STEAMED. NLA 

RINSED MTH DE -IONIZED OR DIS71lJ.EO WA 7E'R. RINSED 
,.,TH ISOPROP'I1. ALCOHOL. MAPPED ,.,TH PROTEC71l1F 
COVERING AND STORED OFF' THE GROUND. 

J/). PR£-PACKAGED SCREENS, CASING AND CENTRALIZERS 11-20-89 c.A~. 
WERE USED. 

4. WORK AREA FOR SAMPLE EXAMINA 710N COVERED ,.,TH 11-10-89 c,,~ 
ClEAN POL YETH'tLENE. 

5. ClEAN KNllIFS. GLOllFS. SAMPLE JARS AND LABELS 11-10-89 L~€> 
ON HAND. e 

6. POL YETH'tLENE COVER IN PLACE OVER HOLE. 11-10-89 ~~ 

7. AIR ROTARY COMPRESSED AIR SAMPLED. 11-17-89 c..J\~ 

RESlJl.1S: No hydrocarbons detected under ultraviolet light. 

ADDI710NAL NOTES/OBSERVA 71ON$: 

OBSERVER SlGNATIIRE/tJA IE c... . c:)p~ 11-20-89 
C. Allison Bailey e 

PAGeL OF~ 



e ~o 
ERe / EDGE 
Environmental WELL No 986 
and EnerlY ----

~ Services Co. 

f2.~CQlVTAMINA TlQIV CH~c..KI./s..T 
DRlI.I.ING EQUIPMENT 

ISOPROPYl. DEIONIZED 
EQIJIPMENT SCRAPE STFAM STFAM ALCOHOL WATER 

CLEAN RINSE RINSE RINSE 

RIC X X X NA NA 

AIJGERS X X X X X 

SITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X ' 

e PIPES X X X X X 

. 
X X X -

WORK TOOLS X X " 

AIJGER PINS X X X X X 

e 0IJS£1MR SlCNATIIIlE/D<Irfd • Q.~ Q ~ "Q. . ~.Q '(j 11/10/89 
C. Allison Bailey 
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ORNL MONITORING WELL LOG PAGE 1 . 3 OF_ 

LOCATION: liAG-J DATE: START: 11-10-89 
DRILLER: Larr}! Ledbetter FINISH: 11-20-89 

Fred Dixon LOG(;£'/) SY: C. Allison Bailey 
HELPER: 

DRILL: Ingersoll &anc I-~ 
HEALTH PHYSlaST: W. H. Shinpaugh 

TYPE DRlWNG: SI2] H speen. Auger. Ai r &c:ta r~ l.USRICANT TYPE: Green stllf!. 
No. SAMPI.ES TAKEN: One (986-501) TYPE: Soil 

CONTAINMENT TYPE: Plastic, Pan, Containment Box 

THICKNESS OF SOIL (RERlSAl. DEPTH): 11.0 . DRIWNG nUID SAMPI.ES: 

DEPTH DRlLL£O IN ROCK: 51.5 TYPE: Dri 11 Water DA]F,' 11-17-89 

roTAl. DEPTH OF HEZL: 67.5 

~~ SAAlPI.£ PERCOIT 
(NUMBER.1 I(~ RECOVERY j) SOIL/I1£DROCK DESCRIPTION 

FROAI ro INTERVAl. "SPUT SPOONS. 

0.0 1.4 50% Clay, light brown, with roots, gravel and chert 
Chert is white, brittle, and has iron stains. 
Clay is moist. 

1.4 2.0 Clay, dark green gray to olive gray. Contains . 
some chert fragments. Cl ay i's firm and 
moist. 

2.0 3.0 90% Clay, dark gray to dark greenish gray. Clay 
is firm to crumbly and damp. Contains some 
roots and decayed organic material. 

3.0 4.0 Clay, dark yellowish brown to brownish gray, 
firm to crumbly, damp, consolidated. 
Contains some roots. 

4.0 6.0 80% Clay, mottled, light brown and olive gray with 
dark mineral specks. Cl a-'y is hard, fi rm and 
cold. Bulk density taken from 5.2 to 5.5 1 = 
2.2 grams/cm3. 

6.0 7.0 100% Clay, mottled, light brown, olive CJray and 
medium gray, s~eckled wi th dark mineral 
(grayish black). Hard, firm and damo. 

7.0 7.8 100% Clay, mottled. liCJht brown. olive arav and 
medium gray, speckled with dark mineral 

PAGE .uL OF 22. 
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e ORNL MONITORING WE'LL LOG II PAGE' ..L ()C"-L 

~~~ SAMPLE PERCENT 
(NlIMB£R ,. I (~ RECOVER Y ;) SOIL/SEDROCI( D£'SCRIPnON 

FROM TO INTERVALI SPUT SPOONS 

7.0 7.8 100% (continued from page 1) (grayish black). 
Hard, firm and damp. 

7.8 9.0 100% Clay, light brown, dark yellowish brown, and 
medium gray. Hard, firm, slightly damp. 
Clay is filled with alluvial/collovial 
material, pebbles, chips of rock, sand and 
silt. Pebbles are a sandy siltstone, pale 
red to maroon, brittle and weathered, 
medium to fine grained. Rock fragments are 
chert, milky, iron stained. Some of the 
chert is sandy, light brownish gray and 
weathered. The sand is pale yellowish orange 

9.0 9.8 986501. 70% Clay, mottled, light brown, olive gray and 

e " medium gr:aY".sp~ckled with dark mineral 
{grayish black}. Hard, firm and damp. 

" 

.. Contains some alluvial/colluvial material. '4 

Siltstone, chert, sand and silt. .., 

9.8 10.8 Clay, mottled, light gray, medium gray, dark 
greenish gray, dark yellowish orange with 
grayish black, mineral specks. Contains some 
siltstone, maroon. Clay is hard and firm. 

10.8 11.0 Clay, olive gray, with dark yellowish orange to 
light brown and greenish gray streaks. 
Contains black mineral specks. Firm and 
moist. In the bottom of the split spoon, 
there are limestone fragments and a coating 
of crushed, powdered limestone forming a 
paste like substance. Wet. 

11.0 Split spoon refusal. 
11.0 14.0 * Fairly hard drilling. 

e 14.0 62.5 Hard, slow, rough drilling. 
62.5 Total Depth 

PAGE' --1.l. ()C" .22... 
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ORNL MONITORING WELL LOG II PAGE _3_ at"..l- .. 
DEPTH SAMPLE PERCENT 

LFE'Ell (NUMBER ,. R£CO~Y SOIL/SE"OROCK OESCRIP"ON 
FROU TO INTERVAL) (SPUT SPOONS) 

{continued from page 21 

* No detailed lithologic log could be 
provided from 11.0 to 62.5 1 due to use of 
containment box . 

. 
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WELL INSTALLA TlON/COMPLETlON FORM • 
tOOl aw WAG- 3 

QIIWL ~~ ~1ES , ~6 :l;~~ O.R.N.L. MONITORING ItEZL PROGRAM 
tt:JGC£D PROOFED 
8~ C. Allison Bailey BY: Michael L. Ebers £LEV. ~ 830 56 

£LEV. n::P STAINJ.£SS43 
S1EEL Q4.51Y(;, 832 • 

DR/U.JNG CGV'AN~ Geatek 
~------...------------...----------...----------- DRIWNG IJA TE'S: 

ORII.J.ER: Larry Ledbetter HElPER: Fred Dixon 

DRlWNG 1I£7H(X): [l 22 . Q /NQI AIJGER 7 Q LF. 
D IVQI AIK:£R LF. 
[l 14.0 /NQIIfOTARY- 7.0 L.F. 
[l 8 0 INCH 1f07:MY-48. 5 LF. 

MA 1ERIALS lJSEI) 
1ST. lISED 
MX. MX. 

5.O...D POIJ/ItIJ$ tIF I/Di7f:II#1C JIIEU.EIS (SIJItFAf% cc.swr;!J!'I:M.) . 

l.5...D n: tIF .lJl.1l..« "'MZ' cc.swr; 

4 . 5 ....§.J) .sear.s Dr t:DIDfT ($UIF'MZ' CA.WtIII') 

J.Q...O I'tIUNII/tS Dr MHEU 6DI7DNI7E (SUIfFMZ CA.WtIII') 

35. Q QALLtJIt$ Dr _. (SUIfFMZ CUlM':) 

45 . 0 n: Dr!:..Q.. 1.114. STAIIUSS $7Dl cc.swr; 

20 . 0 n: tIF!:.Q.. 1.114. STAIIUSS $7Dl st:IIIEDI 

5 • 0 5. 25 .sear.s Dr !WiD 

500 50 . 0 I'tIUNII/tS tIF 6DI7DNI7E JIIEU.EIS 

U ~ .sear.s Dr t:DIDfT (imJ. cc.swr;) 

18. 0 I'tIUNII/tS tIF PDEfB)' 6DI7DNI7E (rID.I. CUM') 

36.0 QALLtJII$ tIF _. (rID.I. CA.WtIII') 

___ n: Dr ---IN. .s-. 1'IIIfTII"C1ItI£ CdW: 

AII!'A5II:W FrIIf .Dll+1MJW2S ..,.., DJIIMB M:lUIiD' 
AND lJSiS) ta.IM:'S 
Irregylar boring djameter . 
..... MI' CUM' ,....alB ID'ID 
STMU:!.I:$ $JI!l ~ 
"....wa all 

ItItJC 

ItItJC 
E.L ""Ja IISII1I .11 I.tJt::IItIC S7II1 QMIr 

C 1UJ!JH IIfJIIIIfID EI. QMIP 
CD1NI/l1t 

.T ... IISII1I a iii ItItJ C 
1/OItI'IfIIIII(J EL PUMP IIAS£ SET AT 6 1 • 3 FEET. 

CEN'IRALIZEIIS AT 15 . 0 FEET. 
40.0 FEET. 

61.5 FEET. 

N01E.-
AU. /JDI1HS ME ~ 
FROM GROIJND' surFACE 
IN.£SS D1HERIIIS£ NO1m.' 

TYPE B WELL 

HtJI.C t:I.£IMII fJI/T 
ID O~. UJIIT 

IIDTIrJIII tIF IItJIIE 
HtJU' fi2...SJIIT 

~~ H:~n:H~ 
/I.DQl11tI(; CAP 

p _10 . 0 I( aA. .5UFAGE;!' 
1.J.----IIfItD7Ef:TM.' c::A.5IM': .l...ll..m7 

~ QIIItJUIIID .5UFAf% ro 
l.!i....Qnu 1111011 QIfOIM) 

...... Af% 

/t" a '+ ;, V I( 1.114. .. HIlL 
m .l.4.Jl RET 

F -TAl rf[ ~ JlJL 10 

.i:..Q... STA/IICESS nm. 
f1Iipa;:fi;:;P;~,""'---~ ~'CfIMJUND. 

.5UFMZ' lD~nrr 1111011 
QIIItJUIIID .5UFMZ 

U"M;.s£At 12. Q m 

~ ~UIQ.J.L]I ., 

r .. - ~ 1.114. .. HIlL 

.IFA£ ..Q.JL m 
... ~RCf' 

r:J II e:DI'IIfAUZIII 

4....0.....« 1M ~ $7Dl 
... .lIlDl7m st:IIIBI ~ ID 

RCf' 

. 4 0 I( 1.114. STAIIILI:SS $7Dl 

~ --- -.- -·-2.l..lOm 
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M.Qti/TQR/N~ ~I.L M~ 7Ilil~LS 

CERTlRCA T/ON 

ITE'U/MA TE'RIAl Il~ lE. US£12 Ii~ TCH /i/JItJIJEB 

SAND 
11-20-89 l' 

8£NT'ONITE 
11-14-89 1 
11-20-89 Stores· 

STAINLESS S7££l. SCREEN (PREPACKAGED • )£5') 
CNO 11-20-89 Stores • 

STAINLESS S7££l. CASING (PREPACKAGED ~ ;;) 11-20-89 Stores • 
STAINLESS STEEl. C£N1RAlIZERS (PREPACKAGED ~ ;;) 11-20-89 Stores .,. 
STAINLESS S7££l. CAPS (PREPACKAGED • )£5') 

CNO 11-20-89 Stores .,. 
MONITORIN(; lIEU PUMP (PREPACKAGED .~ ;;) 5-17-90 5 

GROUT 11-14-89 3 

11-20-89 3 e 
lIEU COVENS 11-20-89 Stores .,. 

SlJRFA~- CASING 11-14-89 3 

. COUUENTS: ) 

.,. Sur~lus well completion supplies that were purchased but 

not used in the first monitor well drilling and installa-

tion ~hase (1987-1988). 

, 
OBSERII£R SlQYA1lIRE,I1)A1FC-~Q- ~~ ... ~ 11-20-89 

C. Allison Bailey e 
PA'(;£ .l.! OF ~ 
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and EnerlY I e ~ Services Co. 

WE'LL No. 986 

e 

e 

POST-KLL COMPLERON 
CHECKLIST 

COMPLIANCE 
.I2dlI {NlllALS 

POST-KLL CQAfPL£VQN TASKS 

1. MIlD SCRAPED F'ROII AIJOER$. SMfPI.£R$. AND ALI. 
OTHER EQUIPMENT. 

2. ALL MUD F'ROII RIG AND EQUIPMENT SCRAPINGS AND 
Ct.IrTlNGS DISPOSED OF IN ACCORDANCC tilTH THE 
SPEaf7CA "ON- PRO'ADED. 

J: 

4. 

II£Z.J.. D£JIE1.a:£D IN ACCORDANC£ tilTH THE SF£aF/CA "ON
PRO'AD£'D AND DETAILS OF THE DEVEZOPIIENT ACmA7Y 
RECORDED. 

DRlU.JNG SITE PROPERL Y CLEANED UP AFTER 
~ON OF IIfl.L INSTA/.J.A"ON. 

11-10-89 c..-A:~ 

11-10-89 ~B> 

5-17-90 »,L 

11-20-89 C IA- 0-; 

_ R£l.EASE SPEaf7C TECHNICAl. DIRECTIONS FOR REGULA TORY COIIPI.IANCE 1ION/1'ORING WE'LLS ·1 
PHASE I. OAK RIDGE NATIONAL LABORATORY, OAK RIDG£ w.a K-4147, APRIl.. 1!N17. 

.< 

OBSERVER S1QVA1lIR'E.AJAn:c. GpSH A e~t\Q- 11-20-89 
• Allison Bailey 2J 

l:> .Cj,~~lC1J..... 5-17-90 
D. Charles LytJOe 

PAGE ..l.2.. OF ..ll. 
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~ 
ERCE 
Environmental 

WE'LL No. 986 and Energy 
LOCA TlON:WAG-3 ~ Services CO. • MONITOBING WELL 

DEVELOPMENT FOBM 

DEVELOPMENT DETAILS 

MeTHOD OF' S· d P . 
1J.'-'r£I,.OPMC~'[;, urgmg an umpl n9 

DeVELOPMENT 
BeGAN DA'lr:.' 5/07/90 "ME: 

DeVELOPMENT 
ENDING DATE: 5/17/90 

DCVE:LOPMeNT 
OBSERVED BY: D. Charles Lytle 

ONE JE"LL VOLUME.' 50.0 GALLONS 

TOTAL GALLONS PUMPED: 653 TOTAL WE'LL VOLUMES PUMPED: 13.1 

INmAL pH: 7.5 RNAL pH: 7.7 

INmAL CONDUCmlfTY (J.i s/cm): 209 RNAL CONDUCmllTY ( J.i s/cm): 169 

O£'SCRIP"ON OF'INmAL TURBIDITY: Mi 1 ky 

DeSCRIP"ON OF'RNAL TURBIDITY: 
Clear 

RNAL MeASURE:/) TURBIDITY: 2.0 NTU's 
e 

JE"LL APPROVED BY: R. C. Williams MMES 

ODOR 
None {}£ W~lD1; 

WATER • GROUND SURFACE C TANK TRUCK 
DISCHARGED C STORM sntERS C STORAGE TANKS 
TO: C DRUMS COTHER 

INI"AL PRe-O£'VEl.OPMENT 
WATER DCPTH: 9:2 feet from ground surface. 

DEVELOPMENT 08SERVA TlONS 

I 
OBSERVER SlGNATURE/DATE ~ .CA:la~~.Qc£.'f.b 51..17/90 

D. Charles Lytle e 
PAGE ..l.2. OF' -ll 



• 
ERCE If£Z1. NQ 986 

~ Environmental LOCA TlON: WAG-3 and . Energy 
DATE: 5/17/90 ,.. Services Co. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE HEl.L VOLUUE I:: 50.0 GALLONS 

-
fJA/.l..fIIS fJ£'!i(;1IP1NJN A/£A.SU1iISI 

pH 
COIrDtIC- "'TAL IIElL 

OATF 'TIUE PtIIIP£D 
or nIRBI/Df7Y 1/::z.. fJA/.l..fIIS .a.UM!'S COUUENTS 

17JR/J!IIJITY (N71I'S) PIJMP£D PIJMP£D 

5-07-90 1100 156 Milky -- 7.5 209 156 3.1 

5-07-90 1300 14 ISllghtly -- 7.6 243 170 3.4 C1 nlICiv 
5-08-90 1300 65 Milky -- 7.5 234 235 4.7 

5-11-90 0900 164 Cloudy -- 7.9 211 399 8.0 

5-15-90 0900 116 I ~ I 1 gnt IY 7.6 179 515 10.3 Cloudy --
5-15-90 1100 26 Sllghtly -- 7.4 181 541 11.0 

C10luiv 

5-15-90 1400 18 Sli~~~ly -- 7.5 182 559 11.2 C1nu 

5-16-90 1400 62 Slightly -- 7.2 219 621 12.4 ('1n1~"'\1 , 
5-17-90 0900 32 Clear 2.0 7.7 169 653 13.1 

'j 
~'l 

e , 

,., , ,~ 

RESUL 1'5 A T END Clear 2.0 7.7 169 653 13.1 OF D£VEJ..OPUENT 

COUUENTS Nice producer, water finally cleared, passed with 2.0 NTU's and moved 

to another hole. 

-
e 

OBSERVER SlGNATUREt!2.ATE' ~.~;.~ 507190 • lal es y e --
PAGE ...J:l OF .lL 



ERe / EDGE 
Environmen tal 
and Energy 
Services Co. 

WELL No. 986 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
F'F~C;C3F:'~~?~i~! :3L_L.1(';-;" ~I lvJEf?:=~ J CJI"',,\ ~:;"':" !\lc; ..... !.< J C?:::~~; .. 

THIS PROGRAM MEAN TRANSMISSIVITIES cROM 
~3l_UG'''''T[~~:'r [)(.::;.,.'Pi E';A~:;EI) Cl1\! T\t'·JO At\iAL\/TIC(:·IL. 

(1) METHOD OF COOPER, BREDEHOEFT AND lq67 
(ARTICLE IN VDL.3. NO.1 OF WRR ENTIT~ED 
'I F~:ESF'Qt\!:~E OF ~'l F'::: t··~ I nrE I) I {·1~1ElNE!:·:: l.AJEL_L. Te: PI 1\.; I r\!~~'T (.it··.iT ;~r·\.IE01J~; 
C!-li-!F.:GE [iF i,h.J?~ l'[F~: ti ) 

(2) METHOD OF BOUWER AND RICE. 1976 (ARTICLE IN 
\,J (, L.. .. J, ..::. ': "\1 (: :1:' [1 f.::' tJ.J !::~: F·? ::::: r··lT J: 1- 1..., E [t 

Ii f~':: SL..UG TE::;rr 1:'- C}F7' [}E:TE~F:t ... ! I I\I I r)C::i !"'l\/I)F:~::::L..iL_ J c' c~cn\lDL!c:-r I \) I T\/ 
OF UNCON~INED AQUI~ERS WITH COMPLETEL OR PARTIALLY 
F~El\!ET~:?:'jT I ~\\[, t~.\E.L_L, ':::; I! '; 

lfJELL_ j-·.lD,,:: 9El6 DATE n~ T~~7: 6/6/90 

PROJECT NO.: E22~-OOl t: L .. I E~ l\i or :~ !vl jvl E: ~. 

SITE LOCATION: X-10 

EDGE. INC. FIELD INVEST:GATOR: BRUCE McMASTER 

INPUT D~~TA ?-)PE~ 

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 = 20.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 45.30 FEET 

ICKNESS OF SATURATED AQUIFER ZONE = 20.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT::::: .84 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = " 3C 
F ?',LL ~~ \\!G-+'lEAD INDEX::::: 1 ( " 1" IFF ;:iLL I NG:, "0" IFF: E; I :\![;) 
NUMBER OF DEPTH-TIME DATA POINTS = 31 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOSCH) VB. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1.4453 
1 *" 453() 

PACE -18 OF R. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 986 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
'T I l"1L 

( SECO!'\.1I)::, 

.;, () '" c~() 

~::c' to ()~_, 

..... ' .. " ~_f"'.· 

f~. () ,: () (i 

:':5 f) " ()~) 

t;:.O .. 0(> 

7~;1l ()C' 

':~:' (i I' I:) () 

:1. ~)5 h C:() 

1 :?(, " 0(" 
~. 5::)" (;::) 
18C) t. (;() 

7·Q·(} .. C~() 

~;CICI;. ()Ct 

3t)'\)..: i.)i) 

"~l· 2(:" ()(: 

48()" ()O 

::';4(:,,, {)C) 

,6~)()" ()c: 

/ .. :~c} .. ()() 
84,{) b ()(; 

96()" ()(~ 
1 (;f.~CI u ()f) 

l2t)::) t. (){) 

1320.00 
1440.00 
1560.00 
1. 6 Ef,(i p l)() 

l800.00 
l'?::C.OO 
2i)[~{);. ()(J 

I:Er:~r~1 ~-O 1.:\J(,::';"r!::::r-::· 
(FEC:T 

2 .. '::;;'4;) 
2 .. 6()C= 
:: .. ij·2(} 

::: li :::'1,(:, 
~~:: ., :~: C? ,:) 
1'"', 1""','; r" 
...:.:,,, .. :.. :. 

:'? t. ::: () () 

..;:. •. .:. C:1:(:' 

~2, :~ ~::.() 

:: 110 
2,: ::)8() 

2 •. C!Lj·i,)· 

3..1 '7~'C1 
:L II C?4() 

1 II :~:'::(j~) 

1 fI E~3C! 

:t I> 7E'~() 

1 ~ 73<) 
-I 
J, .. 

1 62(:-
1 II 56() 
1.,58C) 
1.450 
1.390 
1 u 39(} 
J. 11 37~) 

i ~ 29() 
1.330 
1 b 31 () 
111 2i(} 
1 u 22::) 

t-!EPif) 
(F'EE'T) 

.,:: .. .:. (H) 

::. I. ,/ .~;(,) 

:i. ,', ~:, E:~::) 

: ... ::,~()c! 

:t /; £}~:.;C: 

.L I •• :.:: ,l~) 

i " ::::~~.() 
• -'I' ...... (-, 

::. '1 ",:-, -h ..... . 

J. n ::: .~) (\ 

:L ': ~~: /" () 
111 :~4(~ 
.,." ::Or) 
:L. i'SO 

, lOU 
:L " ::)::JO 

h .:.~;;,?C) 

II '.-;ll.:,;:) 

•• E'f\:i(i 

., E4f..~.!() 

II 7·!3C~ 

:; 72{) 
.740 
,610 
550 

II 55() 
.. 530 
,ll-50 
,,4·90 
" 47(~ 
" 37(j 
.380 

,******t**************************************************** 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 4.60E-07 FT/SECONDS l .40E-OS C!'1/SEC 

TRANSMISSIVITY = 9.20E-06 FT**2/SECONDS 

PACE' ...l.9. or --2.2. 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

HEl.LlYo. ;;7UV I 

HYDRAULIC CONDUCnVlTY CALCULA nONS 

v.v v--- I I t • 

o 2 3 4 7 8 

TIME IN MINUTES 
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CHAIN OF CUSTOD Y RECORD SAAlPl~ 

~EuIIOeerID" DelllO Ie GeosCI_~GroUP. Inc. 
FOR \ NUMDEI 

I 

MAR17N MARIETTA ENERGY SYSTEMS q~"'QJ{'J 128 P.W.~PI Part;:L I 
P.O. Bot: 010 I.ao • fa S113S-101D OAK RIDGE NA 110NAl lADORA TORY . 

Iff"Ll Na lOCA110N: TYPE: I 

C{~ v,.) A~-~ Dv"t\\ l" I~ 
~p~~() D., ~ __ 12 .~ SAMP/..E INTERVAL: DATE: 11ME: ;.:,. r-y, 

1\ \17 554::f \4 -:.0 
.", ~ , 

'--
i 

RELINOUISHED 8~ DATE': 11M£: ; WITH: . RECEIVED D~ DATE: . 11M£: HllH: 
(SIGNA 1lIRE') (SIGNA lYRE') 

• 

9~PAAA1 
: 

c.. . c\OOt'.A ""12- . ~ • 
I-/)-~{) I/~~J /'1 M· ~l-ts-q() 1500 ~ 

~ V I 
I 

! 
, 
, 
I 

., 
! -,. 

i 

I 
I 

11'PE OF SAMPL£: (] SPLIT SPOON CORES-SOIL o AUCE'R CVroNGS-SOll o AUGER cumNCS-ROCK 
I 

(] AIR ROTARY ClJmNGS-ROCl( • DRILL WA TFR (NO AIR IN SAMPLE) DOTHER 
; 

All SAMPLES ARE IMMEDIA TEl. Y PlACED IN /-CHEM SPEQAl TY CLEANED CONTAINERS AND SEALED. 

REMARKS: 
'- : . 

. 
• 

$"" . , . .,. .• .'- ,'. 

.~,.t..~.~~~Ot~~<'" :'~;.~(;IA.!>i).:"",...1'~..h.~ 
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CHAIN OF CUSTOD Y RECORD SAMP~ 

~En'JneerIDl' Design Ie GeoscJenc~. ·Group, Ino. 
FOR NUM8l 

MART1N MARIETTA ENERGY SYSTEMS 
1~1"S '12& PeW-.rc" P&I'~ OAK RIDGE NA 110NAl lASORA TORY P.O. Boa 2 010 lao fa nilS-i01O . 

H£Z.l NO. LOCA110N: nP£: 
Cl<i(Cr uJt\(O.-S So(\ 

i~P~~()l ,,~~#' .. 4. 
SAMp("£ INTERVAL: OAT£: 11ME: 

9.0 - (\·0 \ \- \ <';> - 'i::P1 oct \ 3::> '-'IIIIIIt.oI1U 

RELINQUISHED B~ OAT£: 11M£: • Hl111: R£C£1VEV BY: OAT£: . 11ME: I11TH: 
(SICNA TURE) (SlG~TURE) 

: 

~ 
J 

~.~~~jL ~ -lS40 \ :SO:> tOCSe V~~ /-/Y}() /~(/O /'1) fiJl 
(..J 

l 
-

TYPE OF SAMPLE: • SPLIT SPOON CORES-SOIL o AUGER CUmNCS-SOll o AUCER cumNCS-ROCK 

a AIR ROTARY ClJroNCS-ROCK o DRILL WA TER (NO AIR IN SAMPLE) DOlHER 

ALL SAMPLES ARE IMMEDIA TEl Y PLACED IN I-CH£JI SPECIAL rr ClIANED CONTAINERS AND SEALED. 

REMARKS: . 
. 

• 

. 
... I 
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ERe / EDGE 
~ Environmental 

and Energy 
~ Services Co. 

1.0 General Information 

1.1 .ell Location 

UONI'TORINC HIEl.1 PROCRAAI 
JELL. DA TA NARRA mE' 

IfEl..L No. 9 8 7 

Monitoring well number 987 is located in WAG .3. It is 
approximately 250 feet west of the SWSA 3 perimeter 
fence. The location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well are 
N 21,650.1399, E 25,857,8905 (X-I0 grid) or latitude 
35--55'-04.21" and longitude 84°-19'-50.67". 
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, Oa"k 
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 987 was drilled by A. L. Clark Drilling 
services, Inc. A Gus Pech and a Schramm rig wer~ used 
to drill this boring for monitor well installation 
under operation of A. L. Clark, II and A. L. Clark, 
III with the assistance of Leo Johnson. Drilling 
commenced on 11-3-87 and was finished on 11-18-87. 
Paragraph 2.4. 1 includes a detailed discussion of the 
well "installation and· a well schematic ,is included on 
the well installation/completion form. A synopsis of 
the drilling activity follows. This information was 

PAGE ..L OF lSL 
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ERe / EDGE 
~ Environmental 

and Energy 
~ Services Co. 

MONITORING WElL PROGRAM 
HELL OA TA NANNA "'IE' 

WElL No. 987 

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

11-3-87-11-4-87 The Gus Pech was steamcleaned. 
11-5-87 The drill rig was mobilized to the staked 

location and set up. The boring was 
drilled from 0.0' to 1.4' with 14" augers. 
The boring was split spooned from 1.4 feet 
to 9.4 feet. 

11-6-87 

11-9-87 

The boring was spl it spooned from 9.4 to 
13.3 feet, and augered to 14.3 feet with 
14" augers. 
Ten-inch surface casing was set from the 
surface to 14.3 feet and the casing 
grouted. 

11-11-87 The Schramm air rotary was steamcleaned and 
the boring advanced to a total depth of 
48.2 feet. 

11-17-87 The well was set with 4-inch stainless 
steel screen and casing. The sand pack and 
bentonite seal were installed. 

11-18-87 The annular space was tremie grouted. 

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

PAGE ...2..... OF 20 
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ERe / EDGE 
~ Environmental 

and Energy 
~ Services Co. 

2.0 Technical Infor.mation 

2.1 Decontamination Procedure. 

MONITORINC It£Z1 PR()(;RAM 
WELL OA TA NARRA"IIE' 

HE1.L No. 987 

The drillinq riq, down hole tools, surface casinq, 
stainless steel screen, stainless steel casinq, 
centralizers, and stainless steel silt trap underwent 
the cleaninq decontamination procedures outlined in 
the drillinq specifications (Release Specific 
Technical Directions for Requlatory Compliance 
Monitorinq Wells Phase 1, Oak Ridqe National 
Laboratory, Oak Ridqe, w.O. K-4l47, April 1987, 
pqs. 2-4). A checklist of the cleaned materials is 
included with this data packaqe. 

2.2 Geology 

WAG 3 is located in Mel ton Valley which is in the 
Valley and Ridqe Physioqraphic Province of Ea~t 

Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauqa Group. 
The Chickamauqa Group consists of eiqht units, 
desiqnated by letters "A" to "Htt (Stockdale, 1951). 
WAG 3 is underlain by units E, F, G and H. These 
units consist of thin bedded nodular limestone with 
clay and· shale partinqs. A portion of unit Hand . unit 
F consists of calcareous siltstone alternatinq with 
beds of olive qray to maroon shale. Strike and dip 
varies from N 45° E to N Sso E and 2S0 to 3S0 

southeast, respectively. 

PACE ...:L OF .2.0.... 
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ERe / EDGE 
~ Environmental 

and Energy 
~ Services Co. 

2.3 sample Collection 

MONITORING I+E11.. PROGRAM 
HaL DA TA NARRA"IIE" 

HEZ.L No. 987 

One soil sample and one drill water sample were 
collected during drilling, placed in an I-CHEM 
specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, ORNL. Chain of custody forms 
for these samples are included with this data package. 
Soil sample 987S01 was collected in the split spoon 
interval from 2.1 feet to 2.2 feet on 11-5-87. 

A drill water sample was collected from the water pump 
on the drill rig on 11-11-87. Analytical results for 
the soil and water samples described above can be 
obtained from the Remedial Action Program data base at 
ORNL. 

2.4 Installation aDd Develop.ent 

2.4.1 Installation 

This was a "Type B" well. A 14-inch diameter boring 
was augered from ground surface to bedrock (14 • 3 
feet). A lO-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 8-inch diameter boring to a total 
depth of 48.2 feet. A 4-inch diameter stainless steel 
sil t trap was installed from 47.9 to 48.2 feet. Above 

PAGE -L OF .1.Q... 



I , 
i • 

e 

e 

ERe / EDGE 
..., Environmental 
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~ Services Co . 

MONITORING I+EZ.L PROCRAU 
I+El.L DATA NARRAnvc 

HEU. No. 987 

the silt trap, a 4-inch diameter stainless steel 
screen was installed from 27 .1 feet and extending 2.12 
feet above ground surface. A sandpack was then poured 
into the annular space from 25.4 to 48.2 feet, with a 
2.3-foot bentonite seal poured into the annular space 
above the sandpack from 23.1 to 25.4 feet. The 
annular space from the top of the bentonite seal to 
the surface was tremie grouted with a cement/bentonite 
slurry. A detailed schematic of the well is included 
on the well installation/completion form. 

2.4.2 Well Development 

Well number 987 was developed to remove drill 
cuttings, silt, and other fines. The monitoring well 
was developed using a Geoguard pump with an air 
compressor. All pumps were cleaned prior to use 
according to specified cleaning procedures (see 
Paragraph 2. 1) • The well was developed until a 
measured total of 404 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value m.easured at completion was >100 NTU's. 
A development form showing the exact method of 
development and other pertinent data is appended. 

2.4.3 In8~allation of Dediaated Monitoring W.ll 
~p 

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

PAGE' .-5.... OF ..2jL 
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ERe / EDGE 
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and EnerlY 
~ Services Co. 

MONITORINr; Irtfi1 PROGRAM 
HELl. OA TA NARRA "'tIE 

HElL No. 9 8 7 

on 5-4-90 at a depth of 45.7 feet below ground 
surface. These pumps are decontaminated at American 
Siqma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 987 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 4.97 x 10-s em/second (shown as 
permeability on the hydraulic conductivity 
calculations printout attached) was calculated using 
the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in 
this data package. 

PAGE: -6-. OF ..2..0-



... , ERe / EDGE 
Environmental 

WELL No. 987 
and Energy 

~ Services Co. • 
PR~ -DRILLING CH~CKI:/ST FOR 

MONITORING WELLS 

COMPLIANCE 
PRE -DRILLING TASKS 1M1E INITlALS 

1. EXCA VA 110N PERMIT OBTAIN£[). 11-05-87 J4u; 

2. ALL EQUIPAIENT HAS BEEN CLEAN£[) BEFORE DRIlliNG. 11-05-87 JJI.I:t? 

30. SCREEN AND CASINGS HA 10£ BffN WASH£[), STFAAI£[), ~l8 
RINSED HlTH DE-IONIZED OR DIS11LL£[) WA TEl?, RINSED 
I+fTH ISOPROP'tL ALCOHOL. /+RAPPED HfTH PROTFC11~ 
COVERING AND STOR£[) OFF" THE (;ROUND. 

Jb. PRE-PACKA(;£/) SCREENS, CASINGS AND CENTRAliZERS 11-17-87 BP» 
ttO?E USED. 

4. HORK AREA FOR SAAiPLE EXAMINA 110N COI£R£l) I+fTH 11-06-87 Ut.e 
CLEAN POl. ~TH'tL£N£. 

5. CLEAN KNIVFS. (;lO~s, SAMPLE JARS AND LABELS 11-05-87 ~- 'I 
I 

ON-HAND. 

e 6. POI. ~THYl.ENE COI£R IN PLACE OI£R HOLE. 11-05-87 Pfe 

ADDI110NAL N01l:S'/08SDi'VA 11ONS: 
., .; 

t,~ 

e ~~UQiA~AIF L1*,'~' 11/05/87 

M~ '1).e~ 1107/87 
Bryn . Aowze 

PAGE ...:L OF .2Q.... 



... ERe / EDGE 
Environmental WELL No 987 and Energy ----

~ Services CO. 

/2~r;.ONTAM/NA TlON C/i.ECKI.IST 
DRlLI.ING EQUIPMENT 

ISOPROPYl. DEIONIZED 
E(JtJIPM£Nr SCRAPE STEAM STEAM ALCOHOL WA7FR 

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 

AtJGER PINS X X X X X 

OBSERVER SIGNA7lIR(/J.M7F 0
1 

"At -Ci~~ 
Mi chae 1 L.\ Ebers 

11/05/87 

PAGE -L OF 20 . 



~, 
ERe / EDGE 

! Environmental 
HE'LL No. 

987 
and Energy ~I 

~ Services Co.' 

e ORNL MONI TORING WELL LOG PAGE --L 01'"2-

LOCAnON: SWSA 3 DATE: START: 11-05-87 
DRILLER: A. L. Cl ark, II 1/ A. L. Cl ark, II FINISH: 11/18/87 

HELPER: Danny Julian/Leo Johnson LOGG£l) BY: Bryn D. Howze/ 
Mlchael L. Ebers 

H£AL TH PH'tSIClST: ~L8 
DRILL: Gus P,ech and Schramm Air Rotar~ 

T'r'P£ DRIWNG: Auger and Ai r Rotar~ LUBRICANT T'tP£: Gr~~D stuff 
No. SAMPLES TAKEN:. 2 (two) T'tP£.- 1 soil/l water 

CONTAINUENT T'r'PE: Auger Pan, Plastic, Containment Box 

THICKNESS OF SOIL (RUlISAL DePTH): 13.3
1 

. DRIWNG flUID SAUPLES: 

DePTH DRILLED IN ROCK: 34.9 1 
T'tPE: Wgt~r DATE.- llLllLBZ 

TOTAL DEPTH 01'" 1fFLL· 48.21 

DEPTH SAMPLE P£RCENT 
(FEET) (NUItI8£R ~f RECOl£,qy SOIL/BEDROCK DESCRIPnON 

FROU TO INTFRVAL (SPUT SPOONS) ., 

0.0 0.2 1411 Auger Gravels 

e 0.2 1.4 1411 Auger Clay, light to moderate brown, slightly silty, 
medium dense, damp, medium soft-plastic, 
abundant tree roots. 

1.4 2.1 100% Clay, moderate reddish brown, silty, fe~ roots 
and fine chert gravels, damp. 

2.1 9.4 0987S01 100% Clay, distinctly mottled, moderate reddish 
@2.1-2.21 brown and yellowish orange, fine silty, 

medium stiff, slightly damp, few roots. 
9.4 9.8 100% Clay, silty, reddish brown, mottled, orange, 

yellow, black, minor roots, stiff. 
9.8 11.4 100% Silt, clayey, highly weathered shaley limestone, 

light brown, mottled orange, black, greenish 
gray, firm to stiff. 

11.4 13.3 100% Silt, slightly clayey, highly weathered shaley 
limestone, light brown, mottled orange black, 

greenish gray, with relict bedding, damp, 
sti ff. 

e Split spoon refusal at 13.3 1
• 

13.3 14.3 Limestone, weathered, light gray. 
14.3 48.2 No detailed lithologic description available 

PAGE ....L 01'" 2 O. 



~ 
ERe / EDGE 
Environmental 

WELL No. 987 and Enerl,Y 
~ Services CO. 

ORNL MONI rORING WELL LOG 11 PAGE' 2- ~...2- 1 
f)£'PTH SAMPLE PERCENT 
(FFETJ (NUMBER .. RECOVERY SOIL/11£DROCK OESCRIP"ON 

FROM TO INTERVAL) (SPUT SPOONS) 

14.3 48.2 (continued from page 1) from 14.31 to 48.21 
due to use of containment box. 

48.2 Tota 1 Depth. 

11 

~ 

J 
J 

PAGE' -1.0 OF' .....2.D 
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ERe / EDGE 
Inmonmental 
and her", 
Senices Co. 

ItE'LL No 987 '-

WELL INSTALLA TlON/cOMPLETlON FORM 
O.R.N.L. MONITORING WE'LL PROGRAM 

LOCo4b'~~~_ 

rn~~~:r7ES 
LOGt.:£D Mi chae 1 L. Ebers/ PROOFED 
8Y: Bryn Howze 8Y: Mi chae 1 L. Ebers 

DRlWNt: COMPANY: A.. L. Cl ark 

DRlI.J.ER.: Avery L. Cl ark, I I I H£1.P£It: Leo Johnson 

DRlWNt: M£7HOD: riD 14 /NQ-I AIJGER 14,3 L.F. 
C INQ-I AIJGER I..F. 
m 8 5/S /NQ-IROTARY- 33,9 I..F. 
C INQI ROTARY- I..F. 

AlA TERlALS USED 
EST. USED 
IQ. IQ. 

...5LL 1'f1UNDS D1' 1I£N'1IJI+fnC /IUJ.E1S (S/UIIFAlE CA.SM: SEAl) 

..l.fi- FT. D1' ...J..O.......a surACE CA.SM: 

i _6_ .s.ar.s D1' fZJIENT (JIJIIFAlE CASINf;) 

..l.l- 1'f1UNDS D1' I'OIIiElfI:D II£N'IrJM1C (S/UIIFAlE C4.S1M;') 

~ "-LDN$ D1' aI. ($/IIIIFACE CASINf;) 

3.Q....Q. FT. D1' .-!.It lIt4 STAIItI.£SS mn CA.SM: 

220; 8 FT. D1' --h _ STAIItI.£SS nm. $ICIIDN 

'Z....i...JL .s.ar.s D1' .$4111) 

..£L 2.Q.Q 1'f1UNDS D1' II£N'1IJI+fnC /IUJ.E1S 

1....3.....l!.... .s.ar.s D1' fZJIENT (Im.L C4.S1M;') 

26..- 1'f1UNDS D1' POrIDfIlD II£N'IrJM1C (-.u CA.SM:) 

84 "-LD/II$ D1' aI. (Im.L CA.SM:) 

2 FT. D1' ~ .s1lJ1 IWtJ7EC'I1IIE C4.tM' 

IIEASJDN n:tI/ft,lJIfn1II.1rIt:t ..,.." D'1IIWD I4IV.lAIID" 
AND ~ MZl.M:Sd f 
~av'tles an ractures. 

5UFAlE CUlM: 1JIPIF fIffJII7III 

.srA/llll.D$ mn CISIW: 
,.... GPtlIIIJIID 

JlS'I8I 

JlS'II 

MJC 

MJC 
EL COla IISD I!iI Ltx:IIt/IIM mn COla 

8 IW!IIIIItIIIID -.u COla 
D1NI1t 

.. T 1IfAII1ISD JlS'IIB IItJ C 
1I000TOR1Nt1 lIEU Pf.IIt/P 8AS£ S£T AT 45. 7 FEET. 

CENTRALIZERS AT 3.0 FEET. 
12.0 FEET. 

27.0 FEET. 
48.0 FEET -NOTE: 

AJJ. DEPTHS ARE MEASUII£D 
FROM Gf!IOIJND StJRFACE 
IJNLE'SS 07H£R1tIS£ NOTED: 

TYPE B WELL 

HtJlE~tJVT 
ntt~nrr 

:;~:: 

£LEV. QfOIJND. 257 11 
£LEV. 1'C¥I STAlNJ.£SS23 
S7E£I. CASING. 859. 
ORILUNG OA TE'S: 

~~ ii:£s:S~ 
LDC1fIIII(; eN' 

10 L _--=.:::...IN. - .srNAa/:4 
PIf07Er:71!£ CA.5IW; ~ 
ABOW fIKJtJND SUFACF 10 
.l!....Jn:rr «LOW fIKJtJND 
SUFACF 

"i. ~ _ IItJIII£ HOt£ 
.1L.1L 10...l!-3 FEET 

L-..1I] ~ STMII..£S:j'mn C4 
~""WfIKJtJND 

SUFACF 10 .2l.,..rFEET II£1.OW 
fIIIOIJNI) SUFACE 

Benton; te $CAL 13.0'10 
-lLl: FEET 

IrIJIIiI!It .mttItXX LnG. ~ . 

r~. 8~ __ HfU 

tIIK1UT .trAL JhQ. 7D -..-----..2.J...j FEET 

r.J. atN71MUZIE1t 

1:::1- ~~~J.'4~ 

• ~25.47D 

--2....Jt _ ST~ mn 
J4rlll----m,::-U-1 7D 

""'.J...I'III' ......2..-« _ STAIItI.£SS nm. 
~ -aT 1JI'Mt~.!Z....9. 7D 

48.2 ncr 

PA(il£ ....l.l " ..2Jl.., 



~ 
ERe / EDGE 

IK'LL No._ 987 
Environmental 
and Enerey DATE': llL17 L87 

~ Services Co. 

e-
M.QNI[08lN~ !ff'1.' M~ !ElilA,S 

CERTIRCA TlQN 

IT£M/UA T£RIAL Qd lE.. fL5EIl fi~ TCH til,l41.1iUJ 

SAND 11-09-87 . 2 

11-17-87 -3 

BENTONITE 
11-09-87 3 

11-17-87 3 
STAINLISS STEEL SCREEN (PREPACKAGED • )f"S) 

C NO 11-17-87 5 

STAINLISS STEEl. CASING (PREPACKAGED ~ ;J) 11-17-87 5 

STAINLISS STEEl. CENTRALIZERS (PREPACKAGED ~ ;J) 11-17-87 5 
STAINLISS STEEl. CAPS (PREPACKAGED • )f"S) 

CNO 11-17-87 5 
MONITORING tfEU PUMP (PREPACKAt:£1J ~ ;J) 5-04-90 5 

11-09-87 14 
GROUT 

11-18-87 14 --tfEU COIlERS 

SlJRFACt.- CASING 11-09-87 2 

COMMEN TS: 

-

0IJS£R.ei SlGNATlJRE,l/:JATE ~ t!:.. ~11-17-87 
Bryn . Howze e 

PAGe ...l2. OF ....2..0. 
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ERe / EDGE 
Environmental 
and Eneru 
Services Co. 

POST-KLL COMPL£nON 
CH£CKLIST . 

HELL No.~ 

COMPLIANCE 

eoST-ftFLL COMPL£nON TASKS 

1. MUD SCRAPED !ROM AUGER$, SAMPLERS. AND AU. 
OTHER EQUIPMENT. 

.... 
Z AU. MUD !ROM RIG AND CQlJlPll£NT SCRAPINGS AND 

CtI'171NCS DlSPOS£/) OF' IN ACCORDANCE .TH 1HC 
SPECIFICATION- PROtID£D. 

3: NELL one.OP£D IN ACCORDANCe .TH 1H£ SPCaF1CA 11ON
PROfIID£D AND D£TAILS OF' 1HC D£Y£l.QPII£NT ACTlW'TY 
RCCORD£D. 

4. DR1U.JN(; SITe PROP£RJ. Y Cl.£AN£D UP AFTER 
COMPL£7ION OF' IfEU. INSTAUA lION. 

12d7E INITIALS 

11/18/87 B/lJL 

11118/87 APH 

5/04/90 ~L 

11/18/87 B/)II~ 
, i~':' 

• R£l.£ASE SP£CIFIC Tea-INICAI.. DlR£C1ItJNS FOR RCGU.A TORY ctMIPI.JANCE M(JNITORfN(; WELLS 
PHASE t OAK RIDGC NA1ItJNAI. LA8(;WATORY. OAK RIDGC. irQ K-4'47, APRJt ,.7. 

OIISERWER SIfiINA~Te ~ 1;. ~. 11/18/87 
Bryn D. Howze 

. ::t>.Q:oJap s&~ G S D. Charles Ly~e 5/04/90 

, 
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~ 
EReE 
Environmental 

WELL No. 987 
and Energy 

~ Services Co. LoeA llON: WAG-3 • MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
af]£~ QPM~IJ.l1 Surging and Pum~ing 

DEVELOPMENT 
4/27/90 BEGAN DA TF: TIME: 

DEVELOPMENT 
5/04/90 ENDING DA TF: 

DEVELOPMENT 
OBSERVED BY: D. Charles Lytle 

ONE MZ.L. VOLUME: 13.0 GAUONS 

TOTAL GALLONS PUMPED: 404 TOTAL M"U VOLUMes PUMPED: 31.1 

INITIAL pH: 7.7 FINAL pH: 7.6 
INITIAL CONDUCTIVITY (JI. s/cm): 674 F1NAL CONDUCTIVITY (JIS/cm): 651 
DESCRIPTION OF INITIAL TURBIDITY: Cloudy 

DESCRIPTION OF F1NAL TURBIDITY: Mi 1 ky e 
F1NAL MEASURED TURBIDITY: Greater than 100 NTU's 

WELL APPROVED BY: R. C. Will i ams MMES 

OOOR None ~ W~TFR: 

WATER CI GROUND SURFACE' o TANK TRUCK 
DISCHARGED o STORM SEWERS o STORAGE' TANKS 
TO: CDRUMS o OTHER 

INITIAL PRE-DEVELOPMENT 
WA TER DEPTH: 23.5 feet from ground surface. 

DEVELOPMENT OBSERVA TlONS 

I 
OBSERVER SlGNATURE/lJATE :t:> . <!1ptJ fID¥ 5/04/90 

D. Charles L~t1e e 
PAGE ..l..4... OF ~. 



• 
ERCE ItEl..L NO. 987 

~ 
Environmental LOCA TlON: WAG- 3 
and Energy 

~ Services Co. DATE: 4-27-90 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE ItEl..L I47LUME = 13.0 GALLONS 

-
GAlJ.(JN5 D£SCHJPnON ME'ASUR£IJ 

pH 
CONDIIC- roTAI. lIEU 

DATE TIME PUI/PD) OF '1'lIRJWD(rr n'Arr tfWJ.(JN5 H:lllAllD' COMMENTS 
TlJRJIIDfrr (N1l/'S) IfliS/em) fiJIt.IMFIED PflMP£D 

5-01-90 1400 175 Cloudy -- 7.7 674 175 13.5 
5-02-90 0930 72 Muddy -- 7.8 447 247 19.0 

5-03-90 0900 56 Muddy -- 7.4 574 303 23.3 

5-03-90 1100 20 ::>eml- 7.7 597 323 24.8 r-1uddv --
5-03-90 1330 10 Milky -- 7.6 664 333 25.6 

5-04-90 0900 25 Milky -- 7.6 627 358 27.5 

5-04-90 1330 46 Milky * 7.6 651 404 31.1 
" ~ 

,.or 
, 

" 

e " 

.1; 

" 

HESUL TS A r END Milky * 7.6 651 404 31.1 
OF DEVELOPMENT 

COMMENTS Good producer, water would not clean up at all, remained cloudy. 
Passed because of the 31.1 well volumes and moved to another hole. 
* Greater than 100 NTU's. 

-e 
OBSERVER SlGNAT1.IHE/l}ATE' ~ .~~ 5/04/90 

• lar' es 

PAGE' 15 OF 20. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL No. 987 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SL.UG-TEST DATA BAE';ED ON Tl"'D ANAL YT I CAL. APPHOACHES: 

(1) METHOD OF COOPER, BREDE HOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
II REf.::PoNSE OF ~:~I FIN I 'IE D I At'IETER WELL TO AN I NSTAh!TANEOUS 
CHARGE OF l'JATEF:") 

(2) METHOD OF BOUWER AND RICE~ 1976 (ARTICLE IN 
VOL. 12, N0.3 OF WRR ENTITLED 

I.I-JELL NO.: 0987 

"A SLUG TEST FOF: DETERI'lI N I NG HYDF~AUL I C CONDUCT I \J I TY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETR~'i"n NG WEL.Lf:;") 

DATE OF TEST: 5/16/90 

PROJECT NO.: E221-002 CL lENT: !"n1ES 

• 

SITE LOCATION: WAG-3 ~ 

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 = 20.50 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 19.60 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 20.50 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX =1 ("1" IF FALLING,"Q)" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

H0 WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOF< H!2l 

(FEET) 

1.7612 
1..7741 

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

WELL 987 

H>1IRAULIC CONDUCTlI4TY CALCULA TlONS 

TIFIE DEPTH TCJ vJATEF( HEAD 
( E;E:C (FEET) (FEET) 

10.00 1.93Q:: 1 • 9~;(2) 
20.00 1.810 1,,810 
::;::0. fZl0 1<780 1.780 
40. IZJ0 1.780 1 .. 780 
50. mel 1.770 1. T70 
60.00 1." 760 1.760 
7::i,.00 1.7SQ) l A 7~.0 

9Q). Q'.(0 l.7213 1.72m 
105.0(2) 1.7vJ0 1.700 
120.00 1.690 1 • 690 
1:::i0.00 1.640 1.64eJ 
1.80.00 1 .. 580 1..580 
24·0.00 1.440 1.4.llr0 
:::::~:HZ). 00 1 ~-0 . " .~:1.~:- J 1..330 
::;: 6171. Q)fZ) 1. .240 1.24·0 
420.Qi0 1.170 L 170 
480 .. 00 1.160 1.160 
5·4(ij .. 00 1..080 1.080 
600. ~m :1..010 1.010 
720.00 .900 .900 
B4lZJ.00 .820 .820 
960.00 .730 .730 

1080.lZJ0 .680 .680 
1.200.00 .620 • 62flJ 
1320.00 .580 .580 
1440.00 .550 ., 5~j0 
:\.560.00 .480 .480 
1.680.00 .450 .450 
1.800.00 .430 • 4:"50 
1920.00 .400 .400 
2040. fll0 .400 .400 
21.60.00 .370 .370 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.63E-06 FT/SEC 4.97E-·05 eM/SEC 

TRANSMISSIVITY = 3.34E-05 FT**2JSEC 

PA(;£ 17 or.l.Q.. 
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Elite / EDGE 
_. Envtromnenta). 

and Enera:r 
~ Seme •• . Co. 

II£I.J. No. 987 

HYDRAUliC CONOUCn'dlY CALCULA nONS 

~~~~~~~~§~~~~~~~~~~§~~~~~~~~~~~~§~~~~~~~§~~~~~~~§~~~~~~§~~§~~§~~~~~~~~ 
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e e e 
. CHAIN OF CUSTODY RECORD SAMPLE I> MCIIC·ONSULTING ENGINEERS, INC. 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE 
()~~7 ~I (615)966-9788 . OAK RIDGE NATIONAL LABORATORY 

WEll NO.: LOCATION: TYPE: 

<t~7 I 5W5A :3 SO; / 
SAMPLER:~ ~ 

, I DATE: TIME: 
l . I ~,,. J.. :l.- nl,/'J7 '1:).6 PM v 51eNATURE I 

, 

RELINQUISHED BY: 
041'£: TIME: WITH: 

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

~'f~ }",flll/a7 9:17AM ft1 G.L /}(,;;A LI' .A, \ ~ '2,"/'-{.-81 ~ :(1 O~kJL 
(J v 

tJ 
" . 

, 

f 

REMARKS: 4 

. 

., co' . " 
:. '" • I' :: 

-. 
, 

~~~k~~~~~jj~.\:·)i,. . :;.;~::.,:.: r:~; ~!1"", f".,. 
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CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSULTING ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS .u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE 
0'187 W l (615)966-9788 ' OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

187 ·51../54 .3 PI" i 1/ i h IA I../afer 
SAMPLER: ~~ DATE: .../ TIME: 

II/JI/17 I:IS-I'M v v 

RELINQUISHED BY: 
041£: TIME: WITH: 

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

~~ ~Jlf/f7 '1. '/lAM f1 L .I- ;~~ 11.. i1 ~1 or :,'1 ot.-rJL 
v (/ U 

. 

REMARKS: 

. 

, 

I 
i 

. 
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ERe / EDGE 
~ Environmental 

and Ener,y 
~ Services Co. 

1.0 General Infozmation 

1.1 .ell Location 

MONITORING IEl..L PROCRAAI 
H£U.. OA TA NA88A 17VF 

If£LL No. 9 8 8 

Monitoring well number 988 is located in WAG 3. It is 
located in the southeastern corner of the contractors 
landfill. The location is shown on ORNL drawing 
number C3E20004 A075. Survey coordinates for this 
well are N 21,075.7290, E 25,471.2850 (X-10 grid) or 
latitude 35°-54 1-57.37" and longitude 84 °-19 '-50.69". 
Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion from 
X-10 qrid 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 Infozmation 

Well number 988 was drilled by A. L. ,Clark Drilling 
Services, Inc. A Gus Pech rig was used to drill this 
boring for monitor well installation under operation 
of A. L. Clark III with the assistance of Leo Johnson. 
Drilling commenced on 9-28-87 and was finished on 
11-2-87. Paragraph 2.4.1 includes a detailed 
discussion of the well installation and a well 
schematic is included on the well installation/ 
completion form. A synopsis of the drilling activity 

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

MONITOR/Nt; HELL PROCRAM 
HEl.L OA TA NARRA 111.£ 

HELL No. 988 

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

9-28-87 

9-29-87 
9-30-87 
10-1-87 

10-2-87 
10-5-87 
10-6-87 

10-7-87 

Set up and started drillinq - split spoons, 
then auqerinq. 
Auqerinq. 
Auqered to 39.0' and started bailinq. 
Drilled/auqered to 46.6' with 6 3/4" auqers 
and started bailinq. 
Bailinq. 
Bailinq. 
Decision made by Martin Marietta to convert 
hole from A to D. 
Auqered to 20.0' with 14" auqer. 

10-8-87 Set 8" surface casing to 20.0'. 
10-9-87-10-20-87 Modifyinq fittings to Gus Pech and 

containment boxes, moving to new staqinq 
. area. 

10-20-87-10-21-87 Steam cleaning rods, bit, tooling 
for air rotary (at SWSA 5 shed); took 
tooling to Gus Pech. 

10-22-87 Took head off riq to check seals. 
10-23-87 Replaced seals, put head back on rig. 
10-26-87 Drilled w/air to 60.0', checked recovery. 
10-27-87 Drilled w/air to 80.0', checked recovery. 
10-28-87 Drilled w/air to 100.0', checked recovery. 
10-29-87 Grouted from 100.0' to 53'. 
10-30-87 Circulated hole w/water to clean out any 

possible grout in screened interval, added 
bentonite 47.5' in afternoon, pulled rig 
off, cleaned up. 
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11-2-87 

11/5/87 

11-6-87 
11-9-87 

ERe / EDGE 
Environmental 
and Enerey 
Services Co. 

MONITORING WELL PROGRAM 
H£LL DA TA NARRA "lIE' 

HElL No.~ 

Added 1/2 bag sand onto top of bentonite -
filled up to 46', could not set well due to 
lack of bottom cap. 
set well and put sand into well, brought 
sand up to AlO.O'. 

PUt sand and bentonite in well. 
Grouted up to surface. 

This well was loqged by ERC Environmental and Energy 
Services Co., Inc., hydrogeo.logist Bryn D. Howze. All 
well construction materials and supplies were from 
Martin Marietta Energy Systems approved batches. The 
batch origin of individual items is shown on the 
included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 .. DacoDtaaination Proce4ures 

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 Requlatory Compliance 
Monitoring Wells Phase 1, Oak Ridge National 
Laboratory, Oak Ridge, W.O. K-4147, April 1987, 
pqs. 2-4). A checklist of the cleaned materials is 
included with this data package. 
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2.2 Geology 

MONITORINt; HElL PROGRAM 
HElL DA TA NARRA llV£ 

HElL No. 988 

WAG 3 is located in Mel ton Valley which is in the 
Valley and Ridqe Physioqraphic Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauqa Group. 
The Chickamauqa Group consists of eiqht units, 
desiqnated by letters "A" to "H" (stockdale, 1951). 
WAG 3 is underlain by units E, F, G and H. These 
units consist of thin bedded nodular limestone with 
clay and shale partinqs. A portion of unit H and unit 
F consists of calcareous siltstone alternatinq with 
beds of olive qray to maroon shale. strike and dip 
varies from N 45· E to N 55° E and 25° to 35° 
southeast, respectively. 

2.3 Sample CollectioD 

One soil and two rock samples were collected durinq 
drillinq, placed in I-CHEM specialty cleaned qlass 
containers, sealed and submitted to Sample Receivinq, 
Analytical Chemistry Division, Bldq. 4500S, ORNL. 
Chain of custody forms for these samples are included 
with this data packaqe. Soil sample 988S01 was 
collected in the' split spoon interval from 0.3 feet to 
0.5 feet on 9/28/87, and rock sample 988Rl was 
collected in the auqered interval from 15.2 feet to 
15.5 feet on 9/28/87 and rock sample 988R2 was 
collected in the drilled interval at 45.0 feet. 
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MONITORINe Iffl.L PROGRAM 
I+El.L DA TA NARRA TTlIE' 

HEZ..L No. 9 8 8 

Analytical results for the three samples described 
above can be obtained from the Remedial Action Program 
data base at ORNL. 

2.4 znstallation an4 Develop.ent 

2.4.1 ZnstallatioD 

This was a "Type D" well. A 14-inch diameter boring 
was augered from qround surface to bedrock (20.0 
feet). An 8-inch diameter strinq of decontaminated 
steel surface casinq was installed and tremie qrouted 
in place. The surface casing minimizes potential 
cross contamination between the reqolith and bedrock 
water bearinq zones. The air rotary method was then 
used to drill a 6-inch diameter boring to a total 
depth of 98.3 feet. The boring was qrouted from 53.0 
feet to 98.3 feet, bentonite pellets were poured in 
the borinq up to 47.5' and sand was poured in up to' 
46.0 feet. A 2-inch diameter stainless steel silt 
trap was installed from 45.8 to 46.0 feet. Above the 
silt trap, 2-inch diameter stainless steel screen was 
installed from 30.8 feet to 45.8 feet. A 2-inch 
diameter stainless steel casinq was installed above 
the screen at 30.8 feet and extended 2.09 feet above 
qround surface. A sandpack was then poured into the 
annular space from 27.7 to 46.0 feet, with a 2.7-foot 
bentonite seal poured into the a~ular space above the 
sandpack from 25.0 to 27.7 feet. The annular space 
from the top of the bentonite seal to the surface was 
tremie qrouted with a cement/bentonite slurry. A 
detailed schematic of the well is included on the well 
installation/completion form. 
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JtEU No. 988 

Well number 988 was developed to remove drill 
cuttinqs, silt, and other fines. The monitorinq" well 
was developed usinq a Geoquard pump wi th an air 
compressor. All pumps were cleaned prior to use 
accordinq to specified cleaninq procedures (see 
Paraqraph 2. 1) • The well was developed until a 
measured total of 328 qallons of water had been 
evacuated and the clarity of the discharqe water was 
approved by the company representative. The final 
turbidity value measured at completion was 3.0 NTU's. 
A development form showinq the exact method of 
development and other pertinent data is appended. 

2.4.3 Installation of Dedicated Konitorinq Well 
PUmp 

After the well was developed, a Geoquard Model 
No. 5614 dedicated monitorinq well pump was installed 
on 5-17-90 at a depth of 42.5 feet below qround 
surface. These pumps are decontaminated at American 
8iqma and are sent prepackaqed. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic conductivity Testinq 

Well number 988 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity 
of the well screen. This was accomplished by 
instantaneously addinq a known quantity of water to 
the monitorinq well and measurinq the recovery of the 
water level over time. The chanqinq water levels were 
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HEl.L No. 988 

measured using a Druck 15 psig pressure transducer 
and an omnidata Datapod II data recorder. The 
hydraulic conductivity value of 4.95 x 10-6 em/second 
(shown as permeability on the hydraulic conductivity 
calculations printout attached)was calculated using 
the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in 
this data package. 
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PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

WE'LL No. 988 

COMPLIANCE 
PRE -DRILLING TASKS 12dI£ INIllAI.S 

1. EXCA VA TlON PERMIT OBTAINED. 9-28-87 81N 
2- ALL E(JI.JIPMENT HAS BEEN Cl..EANED BEFORE DRIWNG. 9-28-87 8011 

:Sa. SCREEN AND CASINGS HA a.£ BEEN WASHED. STEAMED. N/A 
RINSED WITH DE-IONIZED OR DISTIl1.£[) WA TE'R, RINSED 
WITH ISOPROP'I1. ALCOHOl... WRAPPED HfTH PROTECTlItE' 
COII£'RING AND STORED OFF THE GROiJND. 

.Jb. PRE-PACKA(;£]) SCREENS, CASINGS ANO CENTRALIZERS 11-05-87 BbH 
IttE'RE USED. 

4. HQ4i'K AREA FOR SAMPLE EXAMINA TlON COllCRED HlTH 9-28-87 DPN 
CLEAN POl 'J£TH'l't.£NE. 

5. Cl..EAN KNIVES, (;lOItE's, SAMPLE JARS AND LAB£'LS 9-28-87 --1iI1L-
ON-HAND. 

8- POI. 'J£7H'l't.£NE COllCR IN PLACE OllCR HOLE. 9-28-87 /JbH 

ADmTlONALNO~/08~~TlOW~ ______________________________________________________ __ 

OBS£RJ,£R SlGNATURE/bA7E ~ a,~ 9-28-87 
Bryn . Howze 

PAGE .-!.. OF 22 . 



• .... ERe / EDGE 
! Environmental 

WELL No._2.88_ 
i 

and Energy ,.. Services CO. 

I2E,-ONTAMINA TlON Cti.!:.CKLIST 
DRILLING EQUIPMENT 

ISOPROPYL oeONIZED 
EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WAT£!? 

CL£AN RINSE RINSE RINSE' 

RIG X X X N/.4 N/A 

AUG£!?S X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPL£RS X X X X XI 

e PIPES X X X X X 

WORK TOOLS .X X X X X: 

AUG£!? PINS X X X X X 

e·· OBS£RVEH SI(;NATUR£/DATE ~ 1). {jrlrvjv S/28/87 
Bry D. Howze 
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H£l.L No. 988 

ORNL AlONI TORING WE'LL LOG PAGE'...L OF.. 2 

LOCA 11ON: SWSA 3 

~~. Avery L. Clark III 
DATE: START: --:..:.9.....;-2:.:8::...-~87~ ___ _ 

F.7N/~· 11-09-87 

H£LP~' Leo Johnson 

ORILL: Gus Pech 

1..0(;(;£1) 8'1": Bryn Howze 
HCAJ.TH PH'fS1aST: Paul E1 dridge 

rtPC DRlWNG: Auger, Ai r Rotary LIIBRlCANT T'YPC: Mol ykote 1000/Green 

No. SAMPI..ES TAKEN: 3 (Three) Type: 1 Soil/2 Rock stuff 
CONTAINIIENT TYPE: Auger Pan, Pl asti c, Containment Box 

THICKNESS OF SOIL (REFUSAL DEPTH): __ 20_._0 __ _ DRII..I.JN(; ftlJlD SAIIPL£S: 

DEPTH DRILJ.£D IN ROCK: __ ...;;2;,;;6..:...0;...-____ _ ~. DA~' _____ _ 

TrJTAJ. D£1'TH OF tELL: 46. 0 

I D£1'TH I ~ I PeRCENr (NIIMBER It RCCOw:1lY -'f'h, INTERVAl) (SPUT !jp,_ .... _. 
~ lJ£SCRIP11ON 

0.01 1.21 0988 S1 I 100% Silt, slightly clayey, light brown, mottled 
0.'3 1 .;..0.5' nr~nno, black, with abundant rock fragments 

(weathered shale, limestone), roots. very 
stiff. 

1.21 6.6 100% " very s i 1 ty, reddi sh orange! mottled 
yellow, black, ~ith some rock fragments. some 
roots, very sttff. 

6.61 9.7 100% .Silt/highly weathered shaley limestone. light 
brown. mottled greenish gray, black. orange. 
stiff. 

9.7113.0 100% Silt/highly weathered shaley limestone. maroon 
to greenish gray. moist at 11.0i. 

13.0113.4 Limestone. shaley. weathered, greenish arav 
and maroon gray. 

13.4120.01 0988 Rl Silt/weathered shaley limestone. liaht brown 
15.21-15.5 1 to olive gray. mottled black, orange. stiff. 

moist to 14.0 1
• 

20.0146.01 0988 R2 *Limestone, shaley, light gray, fine-grained. 
at 45.0 1 21.5 1 Hard drilling 

33.0' Soft drilling 
34.0' Hard drilling 
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• ORNL MONITORING ~LL LOG II PAGE' ...L. iT--L-

~~';; SAMPLE PERCENT 
(NUMBE'R~r I~ RECOVERY,;) SOII./IJE'DROCK OESCRIP"ON 

FROM TO INTERVAL 'SPUT SPOON$. 

20.0 46.( (continued from page 1) 
35.0 1 Soft drilling 
38.5 1 Hard drilling 

46.( Total Depth 

* A detailed lithologic log could not be pro-
vided from 20.0 1 to 46.0' due to the use of 
a containment box. 

.. 

e 
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WE'LL No.~ 

WELL /NSTALLA TlON,/COMPLETION FORM 
O.R.N.L. MONIT08ING_WE'LL P80G8AM 

LOCA 11ON~~~-=-
r:"h ~.~ATES 
E.. 25.47L2850 LOGG£!) PROOFED 

BY: Bryn D. Howze BY: Mi chae 1 L. Ebers 

DRIWNG COMPANY::.... ___ A.;..' ...;;L;..;. • .....;..Cl.;..;a;;.;.r..;..;k ________ _ 

E1.EV. GROIJND 91 0 97 
E1.EV. TOP STAlNL£SS06 
STEEL CASING. 913 • 
D81LLING DA TES,' 
STARTED.. 9-28-87 
FINISHED: ] 1-09-87 

DRII.J.£R: Avery L. Clark, III HELPER: Leo Johnson 

DRIWNG METHOD: lID 14 INCH AUGER 20, 8 LF. 
o WCHAUGER LF. 
~ 6 5/8 INCH ROTARY- 26 0 LF. 
o 'INQf ROTARY LF. 

MA TERIALS USED 

~ ~ 2 bags of sand and 
....;uL fi'(J(lNf)S OF /JEN7rJNl1E 1¥lJ.E7'.S ($UIIFACE CtSIW: SEM.) 

..z.2- n: OF ~ SUllJllll"ACI" CtSIW: 

2... _9_ .$4Q'$ OF C£IIENT ($UIIFACE CtSIW:) 

..l.L POtJNIJ$ OF POIIIIIJDIIB) /JEN7rJNl1E ($UIIFACE ~) 

2!... ff.AUDNS OF .. 7E1t ($UIIFACE CtSIW:) 

.1L n: OF ~ """ ST'AICESS S1EII QUM; 

15 n: OF ~ lM STAINl.E!IS S1EII SCIfEEN 

~ i. .$4Q'$ OF SAND 

'!!L. ~ POtJNIJ$ OF .""",,1E 1¥lJ.E7'.S 

_6 __ 6_ .$4Q'$ OF C£IIENT (lIEU. ~) 

.lL POtJNIJ$ OF POIIIIIJDIIB) .""",,1E (lIEU. ~) 

1.L (f.AUfJNS OF .. 7E1t (lIEU. ~) 
2. 1 n: OF ..JLw S7m. IWOJR'N" ~ 

/IICMIlJN Ft1If.lW1EIIDIfZS .:1fII!EN DlllMD IQ.LtIG' 
AND IISB1 IQ.LtIG' 

...... ACE ~ 1JIDIF fIIIItJtI1EIJ )£fBI _0 

STAINl.E!IS S1EII CtSIW: 
1JIDIF fIIIItJtI1EIJ )£fllil -0 

IIz.t. aMJr IISB1 EI LtJt:II1/II(} SJII1 QMJlt o FLUSH IItJtIII7f1J IIz.t. c:oa 
OO7NDt 

.T ntAP IISB1 ,.,. B - 0 
MONITORING fIEl.J.' PUMP BASE SET AT 42. 5 FEE:r. 
CENTRALIZERS AT 2.0 FEET. 

10.5 FEET. 
30.5 FEET. 

45.5 FEET 
NOT£' 
AU.. DEPTHS ARE MEASIJR£D 
FROM GROIJNO StJRFACE 
UNlESS OTHERWSE NOTED: 

TYPE DWELL 

_/~CAP 

8 IN. lM .szAIIlC"ACZ/ 

1W01E'C1I11E ~ 3. 24 FEET 

SURFACE 

~PAD 

........ ___ 14 IN. lM IItJIIC HIJI.E 

~ 1D 20.0 FEET 

fiIIIOtIT Z4L ~ 7D 
18---- 18.8 nET 

.....2....J.: STAINl.E!IS S1EII c.:4,SM;' 

FIIPf'71-------.!~ AllOW fiROUNI) 

SUllJllll"ME 1D 30.8 FEET 1I£l._ 

fiII/ICIUIII) SUllJllll"ACE 
Sand & Bentonith 18.8 1D 

I. 20.0 FEET 

~LnQ 20.0 

t~ - !J 5/8 IN. lM IIOItIE HIJI.E 

fiIIIOtIT Z4L ~ 7D 
.. 25.0 RIT 

P!I. tzIt1IrMJZER 

IIEN7D1It1E PEI.I.ET .srA£ 

2~ 1D 27 •7 FEET 
f,it------

SAItD PACK 27 • 7 ", 
IiII 46.0 FEET 

2 1/1. lM STAINl.E!IS S1EZI. 

',8'. SLOT1ED S!tI&It 30. 8 1D 

45.8 /'lET 

~ _ _..f....-IN. lM STA/IIIlES.S S1EZI. 

"f6 .r: 45. 8 
1D 
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M.ONITORING ~I.' M~ lE8/~'S 
CER llFlCA llON 

lTEM/MA TERIAL 12~ lE.. fI..m2 fl~ TCH tJ/.L4II1EB 

10-08-87 2 
SAND 

t6:g~~~~-05 2 

11-08-87 2 
BENTONITE 

10-30-87, 
11-06-87 2 

STAINLESS STE£L SCREEN (PREPACKAGED • >6) o NO 11-05-87 5 
STAINLESS STE£L CASING (PREPACKAGED ~ ~) 11-05-87 5 

STAINLESS STE£L CENTRAliZERS (PREPACKAGED ~ ;f) 11-05-87 5 
STAINLESS STE£L CAPS (PREPACKAGED • >6) o NO 11-05-87 5 

MONITORING HELL PUMP (PREPACKAGEIJ ~ ~) 5-17-90 5 

e 
10-08-87 11 

GROUT 

il:09:SJ' 11 

HELL COVERS 

SURFACE CASING 10-08-87 2 

COMM£N TS: , 

-

~ 

e 
OBS£R~ SlGNATURE/bA.TE' h-o ~. ~ 11L09L87 

Bry . owze 
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and EnerlY 
WE'LL No. 988 ~ •• Environmental I 

~ Services Co. • 

POST-KLL COAIPLEnON 
CH£CKLIST 

POST- ftf"LL COUPLEnON TASKS 

1. MUD SCRAPED mOM AUGER$. SAMPLER$. AND AU. 
OTHER EQUIPMENT. 

2. AU. MUD mOM RIG AND EQIJIPMDIT SCRAPINGS AND 
CUTT1NGS DISPOSED OF' IN ACCORDANCE tilTH THE 
SP£QF1CA 11ON- PROWD£D. 

.1 lIEU D£l£LOP£D IN ACCORDANCE WTH 7H£ SP£ClilCAT1ON
PROWO£D AND DeTAILS OF' THE D£1£J.OPII£NT ACT1ttTY 
R£'CORD£D. 

4. DRIU.ING SITE' PROP£RL Y ClEANeD UP AFTER 
COIIPt£71ON OF' lIEU INSTAU.A 11ON. 

COMPLIANCE 
JMIE INlllALS 

11-09-87 

11-09-87 

5-17-90 

11-09-87 

Bf}H 

IJpJI 

J:?GL 

HPJ! 

_ R£J.EASE SPEaF1C TE'QlN/CAI. DIRECTIONS F'OIt REGULA TORY COMPtJANC£ MONITORIN(; IlEUS 
PHASE I. OAK RIDGE NA11ONAJ.. LABGWATORY, OAK RIDGE. 1«0. K-4147. APRIl 1967. 

OBSERtER SIGNA TlJRC,lDA TE' ~ l ( ~ 11-09-87 
Bryn D. Howze 

l?.G!tr"w~ . ~ies ~~ 5-17-90 
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Environmental 

JtE"LL No. 988 
and Energy 

~ Services Co. LOCA llON: WAG-3 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
Surgin~ and Pum~ing Qf]:£~ae.M.Oi.T.i: 

DEVELOPMENT 
5-11-90 BEGAN DA TE': 111.1£: 

DEIlE'LOPMENT 
5-17-90 ENDING DA TE': 

DEIIElOPMENT 
OBSERVED BY: D. Charles L~tle 
ONE K£U VOLUME: 10.7 GAU(JNS 

roTAL GAUONS PUMPED: 328 roTAL WEll VOLUMES PUMPED: 30.6 

INll1AL pH: 7.8 FINAL pH: 7.8 

INI1lAL CONDUCTIVITY (Ji s/cm): 671 FINAL CONOUCl1V1TY ( Jis/cm): 683 
DESCRIPTION OF INll1AL T1JR8IDITY:' Cl oud~ 

DESCRIPTION OF FINAL T1JRBIDlTY: Clear 

FINAL MEASURED T1JR8IDITY: 3.0 NTU·s 

.' .. 

WEll APPROVED BY: R. C. Williams MMES 
ODOR 
(,)£ W~ lE'R: 
WATE'R [l GROUND SURFACE C TANK TRUCK 
DISCHARG£D C STORM SE'WE'RS C STrJRAGE TANKS 
TO: CDRUMS COTHER 

INll1AL PRE-OEIIEl.OPMENT 
WA TE'R DEPTH: 23.6 feet from ground surface. 

DEVELOPMENT OBSERVA 770NS 

OBSERVER SIGNA T1JRE/lJA 1E' 1>. OM R !It>s:S~ Q 
5/17/90 

D. Charles Ly le 

PAGE 15 OF..f1. 
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ERCE ItELJ.. NO • 988 . , Environmental LOCA TION.JNAG-3 
and Energy 

DATE': 5/11/90 ~ Services Co. • MONITORING WELL DEVELOPMENT PROGRESS 

ONE I+EZ.L VOLUME == 10. 7 GALLONS 

-
GA/.LONS D£SCRfP71ON MEASlJR£l) 

pH 
CONDUC- TOTAL /fEU 

DATE' TlME OF' 7lJRIIIDITY '::;:"J GA/.LONS IQ.lIMES COMMENTS Pf.IIIP£D TlJRBDITY (NTII'S) PIJIIP£D PIJIIP£D 

5-11-90 1300 165 Cloudy -- 7.8 671 165 15.4 
5-15-90 0900 118 Cloudy -- 8.1 723 253 23.6 

5-15-90 1100 10 Cloudy -- 7 .~ 779 263 25.0 
5-16-90 1400 45 Cloudy -- 8.1 758 308 28.8 

5-17-90 1300 20 Clear 3.0 7.8 683 328 30.6 

e 

RESUL TS A T END Clear 3.0 7.8 683 328 30.6 OF DEVELOPMENT 

COMMENTS Poor producer, slow recharger, water cleared. Passed with 30. NTU's, 

moved to another hole. 

.-

OBSERVER SIGNA TURE/DA FE' 1:> ~ ~~ "' 5/17/90 
e 

LJ. vrrcrr I t:::> L.Y'" I t: --
PAGE ....!.§. OF 22 . 
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WELL 988 

~ 

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 
If Fi.ESPONSE OF A FIN I TE D I AI'1ETER i·IELL. TO AN H~STANTANEOUS 
CHARGE OF WATEFi.") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 

<: Q198f:l 

1I A SLUG TEST FOR DETEF,:1'1 I 1\\ I NG HYDR.(4UL I C CONDUCT I V I T\' 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PEr.IETRAl I NG t1JELL.~;") 

DATE OF TEST: 5/7/90 

",';' 

PROJECT NO.: E221~m02 CL lENT: Mr'IES 

SITE LOCATION: WAG-3 

EDGE, INC. FIELD INVESTIGATOR; Bruce McCaster 

INPUT DATPI ARE: 

INNER CASING DIAMETER 2.00 INCHES 
INNER SCREEN OR OPEN-~OLE 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 = 17.30 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING--HEAD INDEX::: 1 (" 1" IF FALL.ING,"fZ)" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS ~ 32 

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

SUCCESSIVE COMPUTED 
VALUES FOR Hili 

(FEET) 

3.1567 
3.1616 

,,',)0; 

PA(;£' ..l1.. or ..2.2.. 
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WELL No. 988 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T II'1E DEPTH TO W?HEP HEAD 
(sec. (FEET) (FEET) 

10.{;%-:: 3. 39{?) :::::.390 
20.00 ::~ n 260 3;.260 
:::;:0.0fZ1 3. 19~1 :::1: 19~ 
40. (%:1 3.21l7.! 3.210 
50.00 :~;b ::2eJ :::;;u 220 
60 .. t!H~ ~; u 160 3.160 
75.00 :::::. 190 ~;. :l cl fl 
9t!1. 0t.~ ::.. 130 3,,1.30 

105. Ijj0 3.100 ~2;. 100 
120.00 3.0B0 3.0.80 
1 !;50. 012J ~). 040 :::;:.040 
1.80.00 3.000 3. 00Ql 
240. ('l0 2.970 ::::.970 
300.00 2.860 2.860 
360.00 2.81eJ 2,.810 
420.00 2.740 2. 74~.:'l 
480 • .00 2.7!z!0 2.70eJ 
560.00 ~~4 750 2.750 
,~:,8Q) u 00 2.710 2.710 
720"O0 2.670 2., Cl j"'e,t 
840.00 2.550 2.550 
96(1.00 2.440 2.440 

1080.00 2.38(1 2.380 
1200.00 2 .. 380 2.380 
1 ~~20. 00 2.320 2 .. 320 
1.440.00 2u320 2.32(£1 
1560.00 2.280 2.280 
1680.00 2.1.90 2.190 
1800.00 2.190 2. 19121 
1.920.00 2,,120. 2. 1. 20 
212140.00 2.020 2.020 
21.60.00 2.030 2.030 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.62E-07 FT/sec = 4.95E-06 eM/sec 

TRANSMISSIVITY = 2.44E-06 FT**2/sec 

I 
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HYDRAUliC CQNOUCn'd[y CALCULA nONS 
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CHAIN OF CUSTODY RECORD SAMPLE 

•• NUMBER: 
T MCIICONSUrnNG 'ENGINEERS, INC. FOR 

f .• U..t NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
O~lj8 51 (615)966-9788 . . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: ~ 
~ca~ 

SAMPLER ~ IfJ.I.. SVSA 3 
/ I DATE: TIME: 

r uuiJ\P- 0.3 - o. f 9/" ) /37 /: oj PM v ' 1 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: I SIGNATURE} C SIGNATURE J 

~~~ 13/1'1/88 IO:.J7A~ Nc...I lftpihA ~ ,..- yt1 I::{ty(<a ~ 10;:y1 ol2NL 
v (7 v 

. 

REMARKS: 
. 

, 
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CHAIN OF CUSTODY RECORD SAMPLE o· . NUMBER: 

T MCIIC'ONSUlTING 'ENGINEERS, INC. 
' FOR 

f..u. , NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
(J 118 Ii I (615)966-9788 . , OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

o/8~ , .' S1,/.sA :), I? oc.k 
SAMPLER~ 

~, ' I I DATE: TIME: ",,. - /,.) '1/2-3/87 I::J() 1'/1 u (SIGNATURE} 

RELINQUISHED BY: 
DATE: TIME: WITH: 

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

~~ VJ¥/gg ID:~7AI1 Mc....X. ~~ ~(11 ~~ (0',31 O?pL-
v (I V 

-
. 

REMARKS: 
. 

. 
-
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CHAIN OF CUSTODY RECORD SAMPLE 

•• NUMBER: . . 

T MCI/CONSULTING ENGINEERS, INC. FOR 

1.,u.1 NASHVILLE KNOXVILLE. HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
ot:j~8 IJ.J-(615)966-9788 . . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

q$8 . SV 64 .3 Roe-/<{ 
SAMPLER:~ 4S"'.O 

I DATE: TIME: -.. ~ . tV<:' 10/,117 /I:/5';1M J''llIlW~ 

(/ ( ~ J 

RELINQUISHED BY: 
DATE: TIME: WITH: 

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

~~~ WJIJ/f8 I/o;,Q1}1 Mc..:t: ~-~ 121ft 't~ (0',3>, o~t-J( 
71 <7 U 

. 

REMARKS: 
. 

: ~' 

. 

, 
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~, Environmental 

and Energy , 
~ Services Co. 

1.0 GaDaral IDformation 

1.1 Wall Location 

MONITORINe I+EZ.L PROCRAM 
HElL DA TA NAR/?A me 

I+EZ.L No. 9 9 0 

Monitoring well number 990 is located in WAG 3. It is 
located in the northwest corner of the contractors 
landfill. The location is shown on ORNL drawing 
number C3E20004 A075. Survey coordinates for this 
well are N 21,657.3446, E 24,723.6199 (X-10 grid) or 
latitude 35°-54'-58.03" and ~ongitude 84°-20'-02.17". 
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 DrilliDg InformatioD 

Well number 990 was drilled by A. L. Clark Drilling 
Services, Inc. A Schramm Rotadrill rig was used to 
drill this boring for monitor well installation under 
operation of Rick Pickel with the assistance of Danny 
Julian. Drilling commenced on 12-10-87 and was 
finished on 12-31-87. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a 
well schematic is included on the well installation/ 
completion form.. A synopsis of the drilling activity 

PAGE: _1_ OF ~ 



..., 
~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING WEll PROCRAM 
WEI.L OA TA NARRA llVE' 

IfEl.L No. 9 9 0 

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

12-10-87 The rig was mobilized to the staked 
location and set up. The boring was split 
spooned from 0' to 20.8'. 

12-11-87 Augered from O· to 8.0 feet with 14-inch 
augers. 

12-16-87 Augered from 8 feet to 24.2 feet. 
12-18-87 cut and steam cleaned 26.0 feet of surface 

casing. 
12-21 .... 87 Ran in surface casing, had 2.2 feet of 

stickup. Grouted surface casing with 20 
feet of 1-inch tremie pipe. 

12-29-87 Drilled with 8 5/8" air rotary tricone and 
containment from 23.8 feet to 41.0 feet. 

12-30-87 Ran in 15 feet of 4-inch stainless steel 
screen, 27 feet of stainless steel casing, 
sand pack and pellet bentonite seal. 

12-31-87 Grouted annulus from the surface to 22 feet 
through 20 feet of 1-inch PVC tremie pipe. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Bryn D. Howze and 

. Michael L. Ebers. All well construction materials and 
supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual 
items is shown on the included Monitoring Well 
Materials certification form. 

PACE~ orE 
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2.0 Technical Information 

2.1 Decontamination Procedure. 

MONITORINe HEZ.L PROCRAM 
Jt£Z.i. DA TA NARRA"VE' 

HEZ.L No. 990 

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 
Moni toring 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 3 is located in Mel ton Valley which is in the' 
Valley and Ridge Physiographic' Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauga Group. 
The Chickamauga Group consists of eight units, 
designated by letters "A" to "H" (Stockdale, 1951). 
WAG 3 is underlain by units E, F, Gand H. These 
units consist of thin bedded nodular limestone with 
clay and shale partings. A portion of unit H and unit 
F consists of calcareous siltstone alternating with 
beds of olive gray tO,maroon shale. strike and dip 
varies from N 45· E to N 55· E and 25° to 35· 
southeast, respectively. 
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2.3 Sample Co11ect1oD 

AlONITORINe ~ PROGRAM 
H!U..afA £~ NAfg~ nVE' 

Two soil samples were collected during drilling, 
placed in I-CHEM specialty cleaned glass containers, 
sealed and submitted to Sample Receiving, Analytical 
Chemistry Division, Bldg. 45005, ORNL. Chain of 
custody forms for these samples are included with this 
data package. Soil sample 990501 was collected in the, 
spli t spoon interval from 0.6 feet to 0.8 feet on 
12-10-87 and soil sample 990502 was collected in the 
split spoon interval from 15.8 feet to 16.0 feet on 
12-10-87. 

A drill water sample was collected from the water pump 
on the drill rig on 12-29-87. Analytical results for 
the three samples described above can be obtained from 
the Remedial Action Program data base at ORNL. 

2.4 ID8ta11at1oD &D4 DevelopmeDt 

2.4.1 ID8ta11at1oD 

This was a "Type B" well. A 14-inch diameter boring 
was augered from ground surface to bedrock (24.0 
feet). A 10-inch diameter string of decontam~nated 
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 8-inch diameter boring to a total 
depth of 40.8 feet. A 4-inch diameter stainless steel 
silt trap was installed from 40.5 to 40.8 feet. Above 
the silt trap, a 4-inch diameter .stainless steel 
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WE1..L No. 990 

screen was installed from 25.5 feet to 40.5 feet. A 
4-inch diameter stainless steel casing was installed 
from the top of the screen at 25.5 feet and extending 
1.12 feet above ground surface. A sandpack was then 
poured into the annular space from 24.0 to 40.8 feet, 
with a 2.0-foot bentonite seal poured into the annular 
space above the sandpack from 22.0 to 24.0 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 •• 11 Development 

Well number 990 was developed 
cuttings, silt, and other fines. 

to remove drill 
The monitoring well 

was developed using a Geoquard pump with an air 
compressor. All pumps were cleaned prior to use 
according to specified cleaning procedures (see 
paragraph 2.1). The well was developed until a 
measured total of 440 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. 

2.4.3 Installation of De4icate4 Monitoring .e11 
Pump 

After the well was developed, a Geoquard Model 
. . 
No. 5614 dedicated monitoring well pump was installed 
on 5-7-90 at a depth of 39.1 feet below ground 
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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 COD4uctivity Te.tiDg 

Well number 990 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 quanti ty 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 3.57 X 10-5 

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

PAGE' -L OF ~ 
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PRt.. -DRIL/.ING CHf:,CKI.IST FOR 
'MONITORING HELLS 

COMPLIANCE 
PRE -DRILLING TASKS 1MlE INIllALS 

1. EXCA VA TlON PERU" OBTAINED. 12-10-87 JJIJ2. 

2- AU EQUIPUENT HAS saN CLEANED SUORE DRIWNG. 12-10-87 ~ 

Ja. SCREEN AND CASINGS HA ~ SEEN WASHED. STEAUED. NLA 
RINSED I+fTH DE-IONIZE'D OR DISTlI.1£D WA mt RINSED 
I+fTH ISOPROP'11. ALCOHOl., WRAPPED tilTH PROTECTI~ 
COIICRING AND STORED OFF THE GROUND. 

.]b. PRE -PACKAGED SCREENS. CASINGS AND CENTRALIZERS 12-30-87 J,IuE 
IfE'R£' USED. 

4. WORK AREA FOR SAUPLE EXAUINA TlON COIICRED I+fTH 12-10-87' I,(,I..I!£ 

CL£AN POI.. 'tE'TH'tI.£NE. 

5. CL£AN KNIVES. GLOVES. SAUPLE JARS AND LABELS 12-10-87 ~, ~i: 

ON-HAND. 

e 6. POI. 'tE'TH'I1..ENE COVER IN PLAC£' OVER HOI.£. 12-10-87 /I1J.6 

ADDITIONAL NOTES/OIISERVA TlONS: 

e OBSER<£R SGYA1!IRC,4IA~'~' <0' 
12/10/87 

lC ae • E5'ers 

PAt;£' ~ OF 22. 



EQIJIPIIENT 

RIG 

AIJGERS 

BITS 

RODS 

SAMPLERS 

PIPES 

WORK rooLS 

AIJGER PINS 

ERe / EDGE 
~, Environmental 

and Energy 
~ Services Co. 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYl. 

SCRAPE STEAM STEAM ALCOHOL 
CLEAN RINSE RINSE 

I X I X X N./.-4 

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 

WELL No. 990 -----

O£70NIZ£O 
WATER 
RINSE 

N./.-4 

X 

I X 

X 

X 

X 

X 

X 

OBS£R'IER S&lV41l1RQ1.l41E" ~L.~stL. 12/10/87 
Michael L. bers 

PAGE -1L OF.-2.2. 
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ORNL MONITORING HElL LOG PAGe _1_ or--L-
LOCAl1ON: Sl:iS8 J DATE': START: 12-10-87 
DRILLER: A. L. C1 ark II FINISH: 12-30-87 

HELPER: Rick Pickel/Dann~ Julian L()(;(;£lJ BY: Br~n HowzelMichae1 L. 
Ebers 

DRILL: Schramm Rotadrill H£'AI.TH PH'tSIQST: pay 1 El drj dge 

TYPE DRILLING: Selit Sooons z Auger z Air Rotar~ L~CANT ~ Mol~kot~ lQQQ 
No. SAMPLES TAKEN: Two rtP£: Soil 

CONTAINMENT TYPE: Auger PgD gDg e]g~tj, 

THICKNCSS or SOIL (R£FlJSAJ. DEPTH): ~Q.al DR'ILL/NG F1..1J1D SMIPt.£S: 

DEPTH DRIU.ED IN ROCK: 20.0' rtPC: DRi 11 Water DATE': 12-29-87 

TOTAL DEPTH or tIIEl.L: 40.8' 
.. 

~~ SMII'I.E PeRCENT 
(NUIII1£1t '* RCCOVDtr ~ D£SCRIP11ON 

"FROM Tf1 IN7F1tVAJJ I (SF'UT SPOONS) .. 
0.0 0.4 100% Clay, slightly silty, reddish oranae, with 

e rock fragments, very stiff. (Fi 11 for road.) 
OA 1.5 0990 S1 100% Topsoil, silt, medium to dark brown. mottled 

0.6 1 -0.8 1 orange, black, with roots and some rock 
fragments, stiff. 

1.5 4.4 90% Silt, slightly clayey. oranQe brown. mottled 
black, yellow with some roots at too. 
rock fragments, very stiff to hard. 

4.4 7.7 80% Silt, slightly clayey,. reddish brown. mottled 
yellow, oranae.black. with abundant rock 
fragments, very stiff to hard. 

7.7 12.6 100% Silt, clayey, becoming more clavey. downward. 
reddish brown. mottled vel low. orance. black. 
very stiff to hard. 

12.6 16.4 0990 S2 100% Clay, slightly silty. reddish brown. mottled 
15.8'-16.0' light brown, orange. black. verv stiff. 

16.4 20.7 100% Silt, clayey, reddish brown. mottled oranae. 
liaht brown. black. with a few rock fraaments. 

e very stiff. sliahtlv moist at 20 7' 
20.7 20.8 100% limestone. weathered 1i aht arav finp-(]r~ined. 

20.8 Split spoon refusal. 

PAGE' .JL OF --2.2 
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ORNL MONITORING WELL LOG II PAGe -1- QI="--L 

DEPTH SAMPLE PERCENT 
(FEETJ (NUM8£R~r If.! RECOVERY ';) SOIL/BEDROCK DESCRIPl10N 

FROM TO INTFRVAL "SPUT SPOONS 

20.8 23.5 Clay, reddish brown, silty. 
23.5 40.8 Limestone, olive gray, fine grained, massive, 

few very thin shale lenses, hard drilling 
throughout. 

40.8 Total Depth 

~ I 

~I 

PAGe .lJL QI=" ~ 
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H£U No.~ 

WELL INSTALLA TlON/COMPLETlON FORM . LOCA JIIt:Ir( n f'\U-

~~~1ES 
, 24:723.6199 O.R.N.L. MONITORING WELL PROGRAM 

LOGGED , PROOtF'ED 
B'r: M, chael L. Ebers B'r: James Caruthers 

DRlWNG CtlW'AN'r: A,_ L. Cl a rk Dr; 11 in 9 Co. 

DRlI.I.ER: A. L. Clark, II HELPER: Danny Julian 
DRlUlNG M£7HOD: D!I 14 /NOI AI./GDf 24,4 L.F. 

o 1N00AI./GDf L.F. 
D!I 8!.ii INQI ROTARY- 16.4 LF. 
o INQI ROTAR~ LF. 

Total .. x 
AlA 1ERIALS USED 
£S1: IJSED 
IG.. ...a.' 
~ I'OIJND$ OF' .:N7rN1E Ml.I.ETS (SIJIIIFACE t:A.SM: SE'M) 

23.8 n: OF'-1!L"c SlJlllFACEt:A.SM:(surface down) 
7 • 2 8. 0 ~ OF' CIDtIDI7' (S/lJIfFACE t:A.SM:) 

l.6......O I't1IJND$ OF' I¥RBf£I) .:N1rJI1#1C (SIJIIIFACE c::'ASIIC') 

48.0 t:AU.t1NS OF' .1111' (S/lJIfFACE ~) 
27 • 1 n: OF' ...!.Jv. "'" STAIItI..£$S S7IZ1 CASIMO' 

15 . 0 n: OF' ...!.Jv. .. STAIItI..£$S S7IZ1 SICIfED( 

U...1J. S4C1t'S' OF' .$oWl') 

4Q.Jl.. 5.0.....0 I't1IJND$ OF' 6DI7r1II/I'/E Ml.I.ETS 

__ ..:z....s S4C1t'S' OF' CIDtIDI7' (WlJ. t:A.SM:) 

15 • 0 I't1IJND$ OF' /fItJIWJIIl1 .,,7rN1E (WJJ. t:A.SM:) 

45. 0 t:AU.t1NS OF';'1I1I' (WlJ. CASM;) 

2. 2 n: OF' .J..Q... sat /fIIID7rr:7M c.SM; 

IIEASIJN 1fJIr·1JIII1lI'/ID!If 6E"IIIZN n¥f 'IB1 MIUAIID 
AN/) IIS£D MZlAIID 

SlJlllFACE ctSM; ,.... tIIIftIII'IB) 

STAINlESS $7I!l. ctSM; 
,.... fIlMIIJ'IB1 

DEl -0 

DEl _0 
.." c:t7IIJI' liliiii m l.Dt:It1III{; $7I!l. CIIMlf 

8 IW!IH MtJUN'IB1 El. CIIMlf 
D1NI/t 

• T 1IIAI' liliiii D Cl lID 0 
MOAVTrNfINtI lEU. PtJMP BAS£ S£T AT 39, 1 FEET. 

C£N1RALIZE1tS AT 3, 0 FEET. 
25,0 FEET. 

40,0 FEET. 

N01E' 
ALL DEPTHS ARE M£ASlJII£D 
FROM t:ROtJND .srMFACE 
IJAf.ESS 07HER1IIS£ NOTED: 

TYPE B WELL 

HDlEaaNIlIfJIIT 
1t:J~RET 

/lD17rJIIo tI1'811t111E 
~JIaT 

£J..Ev. t1IfOIJND. 853 91 
£J..Ev. TOP STAlNI.£SS 
S1EEJ. CASING. 855,03 
ORIWNG OA TFS,S' 7 
STAR_ r2':'W:" 
FINISHED:. 12-31-87 

...".. LCIQICIMij CAP 

r.. --=-. aA. .stfIIII"Af"/Q9h..-
1'ff07FC71I£ ~ ~ 
.NIDfI: fJIfOUND SUFAa 10 
~ mow fJIfOUND 
SlJlllFAa 

~ aA. IItJIIE HtU 
..l.La...!L 10 Z!..!. RET 

--7"""----- ___ 5!'AL 0,0 10 
--.-----"" '" JIaT 

~ ~== SlJlllFACE 10 ..2.5..-5 RET mow 
fJIfOUND SlJlllFACE 

Bentonite 5!'AL 22.5 10 
, 24,4 RET ' --

...... !lilltlil.. ISIIftJt:K £nil 2!.Jl. 

r-t. ~ .. IItJIIE HtU 

.~rCr°'O 10 

r,a. t:BI1ItAI.UBr 

101f(~~ 

.....i.....M. lM STttJICP$ $1IIZ. 

~~-------~D~~~1t:J 

:;r---~.~ at STNItI.DIS $1IIZ. 

~ ~: r: AO....S 10 

PAfZ ...ll. ar -22. 
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WE'LL No. 990 Environmental 

and Enercy OA TF: 12/21/87 
~ Services Co. • 

. M.Q!V/T08/N~ 11£1.1. M~ 1I8I~LS 
CcRTlRCA TlON 

ITEM/MA TERIAL Q~lE.IL~ 6~ TCH tfl,l41IiEB 

SAND 
12-30-87 3 

BENTONITE 
12-18-87 3 

12-30-87 3 
STAINLESS STEEL SCREEN (PREPACKAGCD • tf'S) o NO 12-30-87 5 
STAINLESS STEEL CASING ( PREPACKAGCD ~ ~) 12-30-87 5 
STAINLESS STEEL CENTRAliZERS ( PREPACKAGCD ~ ~) 12-30-87 5 
STAINLESS STEEL CAPS ( PREPACKAGCD • tf'S) 

ONO 12-30-87 5 

MONITORING ff£LL PUMP ( PREPACKAGCD ~ ~) 5-07-90 5 
12-21-87 15 

GROUT 
12-31-87 15 e 

ff£LL COIiDi'S 12;.30-87 1 
SlIRFACt- CASING 12-21-87 2 

COMMENTS: 

-

-~~~:cl;_. 12/21/87 
lC ae .. ers e 
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ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-KLL COMPLEnON 
CHECKLIST 

WELL No. 990 

COMPLIANCE 

POST';"KLL CQMPLEnON TASKS 

,. MUD SCRAPED FROM AIJG£R$, SAMPlER$, AND AI.J.. 
OTHER £Ql.l/PM£Nr. 

2. AI.J. MUD F1IOII RIG AND £t:ltllPll£Nr SCRAPINGS AND 
CtJ171NGS DISPOSED OF' IN ACCORDANCE' WITH 7H£. 
SPE'anCA l1ON- PROIII/J£D. 

.I lIEU lJ£IIE1.t:JIIIED IN ACCORDANCE WITH 7H£ SPE'CIFICA 11ON
PROIIID£D AND DCrAILS OF' 7H£ D£1IEl.OPII£Nr ACl1tfTY 
R£CORD£D. 

4. IJRII..LIIW: SITE PROP£RI. Y CLEAN£/) UP AF7ER 
COIIPI.£71ON OF' IfEl.J. INsrAU.A 11ON. 

JMJE INlllALS 

12-31-87 JtIt;6 

12-31-87 /Ul.6 

5-07-90 :I>c.L 

12-31-87 JI,JI.;e 

- R£U:ASC SPE'anc "·TEQINICAL DlR£C1IONS FOR RCQ.(A TORY ctJWII.JANCC MONITORING IlEUS 
PHASE't OAK RIDG£ NATIONAL LABORATORY. OAK ~ w.a K-4'47. APRIl.. '967. 

DBSERIiER _~IC ~/31/87 
Michael l. bers 

~ 'e?a'r~~tf1t= 5/07/90 
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~ 
ERCE 
Environmental WE'LL No. 990 and Energy 

~ Services Co. LOCA T/ON:WAG-3 • MONITORING WELL 
DEVELOPMENT FORM. 

DEVELOPMENT DETAILS 

METHOD OF 
Surging and PumEing Q£:~QPMEIi.,[; 

D£lI£LOPME'NT 4-18-90 BEGAN DA TF: 71ME: 

DEVElOPMENT 
5-07-90 ENDING DA TF: 

DElI£'lOPMENT 
OBSE'RII£'D BY: D. Charles L~tle 
ONE WEl.L VOLUME: 15.8 GALLONS 

TOTAL GALLONS PUMPED: 444 TOTAL WEl.L VOLUME'S PUMP£'O: 28.1 

INI71Al pH: 7.5 fiNAL pH: 7. 9 
INI71Al CONDUC71I11TY (Ii S/em): 675 fiNAL CONDUCl1l11TY (liS/em): 769 

DE'SCRIP71ON OF INI71Al TURBIDITY: Slightl~ Cloud~ 

DE'SCRlP71ON OF fiNAL TURBIDITY: Clear --fiNAL MEASURED TURBIDITY: 3.0 NTU·s 

WEl.L APPROVE'O BY: R. C. Williams MMES 

ODOR 
{}£ W-!1 TEli: None 
WATER 6D GROUND SURFACE C TANK TRUCK 
DISCHARGCD C STORM SEI+fRS C STORAGE TANKS 
TO: CORUMS CaTHER 

INI71Al PRE-DEVElOPMENT 
WA TER DEPTH: 29.0 feet from ground surface. 

DEVELOPMENT OBSERVA 770NS 

I 
OBSE'RII£'R SIGNA TURE'/IJA 7F n .Q, .. , lia~>fLl 5/07/90 

D. Charles Lytle e 
PAGE..ll OF ~ 



• 
ERCE WElL NO. 990 

~ 
Environmental 

LOCATlON: WAG-3 and EnerlY 
DATE'.' 4/18/90 ~ Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE' WElL VOLUME'..." 15~'8 GAl.J.ONS 

-
GALLONS DESt:/ll/P7ION II£AStJR£D 

pH 
CINJIJC- TOTAl. If!U 

DATE' 17ME PUMfIII£D 
fJF' 1lJRBIDfTY mtTY GALLONS I«l/.IiID' COMMENTS 

7lIRI!JItJI1Y (N1U'$) I/llShmJ Pt.IIIP£D Pt.IIIP£D 

4-19-90 1330 16 ::, 11 gnt Iy 
Cloudy -- 7.5 675 16 1.0 

4-23-90 1430 110 Sli~~tlY 
Col nt Iv -- 7.6 712 126 8.0 

5-02-90 0930 118 Sli~~tlY r', .... , 1\1 -- 7.9 688 244 15.4 

5-03-90 0900 73 ~l~~~~lY -- 7.8 619 317 20.1 

5-03-90 1100 30 ~~~~~~ly -- 8.2 714 347 22.0 
5-03-'90 1330 15 ::'l1gntly -- 7.8 714 362 23.0 Cloudv 
5-04-90 0900 16 Sli~~elY Clnl. -- 7.9 681 378 24.0 

5-04-90 1330 10 Sli~~tlY 
Col nI Iv -- 8.1 732 388 24.6 

5-07-90 1100 40 ::'ll~~~lY 7.8 675 428 27.1 
. 

Clou --
e 5-07-90 1300 16 Clear 3.0 7.9 769 444 28.1 

HE'SUL TS AT END Clear 3.0 7.9 769 444 28.1 OF'DEVELOPMENT 

COMMENTS Fair oroducer Water cleared staved r.lf:'iU" f:'Vf:'n aftf:'Y' ~urainn 

Passed and moved to another hole. 

-e 
::Ib. b . Ch~~t.ru. 5/07/90 OBSERVER SIGNA T1JR£. !A TE ~ 1\. 

LJ. "lIane:> L.Yl.le --
PAGE'15 OF 22 - -' 
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.:;.n,,,,c. 
Environmental 
and Energy 
Services Co. 

WE'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: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 

990 

"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

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

WELL NO.: 990 

PROJECT NO.: E221-002 

DATE OF TEST: 9/4/90 

CLIENT: MMES 

SITE LOCATION: WAG-3 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.25 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 10.73 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 11.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX -= 0 (Ill" IF FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS -= 32 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1.1288 
1.1337 

PAGE 16 OF'.1£.. 
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&::''''''1;. 
Environmental 
and Energy 
Services Co . 

WELL No. 990 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

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

10.00 9.560 1.440 
20.00 9.690 1.310 
30.00 9.760 1.240 
40.00 9.790 1.210 
50.00 9.830 1.170 
60.00 9.850 1.150 
75.00 9.870 1.130 
90.00 9.890 1.110 

105.00 9.910 1.090 
120.00 9.920 1.080 
150.00 9.930 1.070 
180.00 9.960 1.040 
240.00 9.980 1.020 
300.00 10.000 1.000 
360.00 10.030 .970 
420.00 10.040 .960 
480.00 10.060 .940 
540.00 10.070 .930 
600.00 10.080 .920 
720.00 10.100 .900 
840.00 10.120 .880 
960.00 10.140 .860 

1080.00 10.150 .850 
1200.00 10.170 .830 
1320.00 10.170 .830 
1440.00 10.180 .820 
1560.00 10.190 .810 
1680.00 10.190 .810 
1800.00 10.200 .800 
1920.00 10.200 .800 
2040.00 10.210 .790 
2160.00 10.210 .790 

PACE 17 OF 22. 



~ 
<l 

~ 
§ 

~, 
~ 

1:."'-'1:. 
Environmental 
and Energy 
Services Co. 

WELL No. 990 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

**************************************************************** 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.17E-06 FT/SEC 

TRANSMISSIVITY = 1.76E-OS FT**2/SEC 

= 3.S7E-OS CM/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 8.90E-07 FT/SEC 

TRANSMISSIVITY = 1.33E-OS FT**2/SEC 

= 2.71E-OS CM/SEC 

PAGE 18 OF ~ 
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• MCI/CONSULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u. . NASHVILLE KNOXVILLE HUNTSVILL~LOUISVILLE 
0'l..90 5/ (615)966-9788' . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

. Q90 SWSA 3' So; I 
SAMPLER:~ ~ I I DATE: ' TIME: 

0,6 - D. 8 r:J, lID /er7 ]::1-0 PM v v f Rf,:: J 

RELINQUISHED BY: D4TE: TIME: WITH: RECIEVED BY : 
DATE: TIME: WITH: ( SIGNATURE) ( SIGNATURE) 

~~.~ It/I'll!] ,.'1{'Af1 MC-L ~~ 17.'1 '+!1 '.'t~ O~NL 
V , d 

. 

REMARKS: 
. 



~ 
tv 
J-I 

o 
't'lj 

tv 
tv 

e e • 
CHAIN OF CUSTODY RECORD SAMPLE 48 MCI/CONSULTING ENGINEERS, INC. 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ...u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE ()'lfO S;J-(615)966-9788 . ' OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 
)()i / 1190 ',lKSA J 

SAMPLER: ~ '~ I / DATE: TIME: 
/r.8 -1'.0 I'], IN) / S7 1:40 PI1 v ... (SIGNATURE J 

RELINQUISHED BY: DAn:: TIME: WITH: 
RECIEVED BY : DAn: : TIME: WITH: ( SIGNATURE) ( SIGNATURE J 

~~o-- ,'-11,,/1,7 9:" AM MeL I~k l"t /1'f-61 1·.(~ OiN l-
(J r:7 L 

. 

REMARKS: -
.- . 

, 

. 
I 

-.-... - -----



CHAIN OF CUSTOD Y RECORD SAMPLE 
NUMBER ~Engineerlng. Design " Geosciences Group. 

FOR 
Inc. MARTIN MARIETTA ENERGY SYSTEMS 

oq<\OWOI 

726 Pelllsslppi Parkway 
OAK RIDGE NA 110NAl LABORA TORY P.o. BOll: 23010 KDorrille. Tn 37833-1010 

Jff'LL Na LOCA110N: 
Cc.~CTOII:I.$ 

TYPE' 
Oqqo SNSA-!! .::!:)I:t1l .. I.. . W.o\"'I'I!!:~ 

f\ ~"'I-

SAMP4Z~ . ,\. JlR.~, SAMPLE INTERVAL: h DAlE: 11ME' 
- N,.. 1%/:z.q/8"{ 1'O:40A.""" • , r.<:tr.N~ TfJR 

REUNOUISHED BY: DATE: 11M£: WITH: RECIEVEO BY: DATE: 11ME' WITH: 
(SIGNA TURE) • (SIGNA TURE) (\ • 

( \~ ~~~ C\ Ih~: 
,. 

l. ~ h/&g ',4&"" "£!.:I::>Gy eo J'7-n I <!~ 
~ G 

'JI 

TYPE OF SAMPLE' D SPUT SPOON CORES-SOIL D AUGER CUroNGS-SOIL o AUGER CUroNGS-ROCK 

o AIR ROTARY WroNGS-ROCK Ji!{.DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE' IMM£I)IA TEL Y PLACED IN I-CH£M SPECIAL TY CLEANED CONTAINERS AND SEALED. 
" . ," 

; \ 

REMARKS: 
, " . "." __ '. ',;:~t::: ' 

, .. ' ; 
" . 

.. 
, ~:i" }~.~ .~:,: .. ; j 

, . . . ' .. , 
" i' ~» ." '.Sf::H i ,. .. . 

·<·.>~';~:'~.::·;·7\ "~~~'T~~ 
.. 

e ! 
'" ;j~ ~~i~~~,tlr}~j , . '·'"i ,::'.'(,f,·.. +~i .' 

", ,::,(:~;.'~~~':'.; ": "',' ': :~:> ;' , 

---------.-._--.- -'-. 
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ERe / EDGE 
~ Environmental 

and Energy 
~ Services Co. 

1.0 General Information 

1.1 •• 11 Location 

MONITORING HELL PROGRAM 
WE1.L DA TA NARRA T1V£: 

HEZl. No...,.:9:;..::,..: 91:.-

Monitoring well number 991 is located in WAG 3. It is 
located on the north side of the contractors landfill. 
The location is shown on ORNL drawing number C3E20004 
A075. Survey coordinates for this well are 
N 21,736.6362, E 25,051.4880 (X-10 grid) or latitude 
35· -55' -00.48" and longitude 84· -19' -59.40". 
Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion from 
X-10 qrid 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 ~y Automatic Data Processing." 

1.2 Drillinq Information 

Well number 991 was drilled by A. L. Clark Dr~lling 
services, Inc. A Schramm Rotadrill rig was used to 
drill this boring for monitor well installation under 
operation of Rick Pickel with the assistance of Leo 
Johnson. Drilling commenced on 10-26-87 and was 
finished on 11-24-87. paragraph 2.4.1 includes a 
detailed discussion of the well installation and a 
well schematic is included on the well installation/ 
completion form. A synopsis of the drilling activity 

PAG€_l_ OF B 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MON/TOR/NC *El.L PROGRAM 
*El.L DA TA NARRA 11VE' 

HEl.L No. 9 91 

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

10-26-87 Mobilized drill riq to staked location and 
set up. Auqered from 0.0 feet to 25.3 feet 
with 14-inch auqers. 

10-27-87 Ran in 25.3 feet of 10-inch surface casinq 
and qrouted. 

10-28-87 Riqqed up containment box and drilled with 
8 5/8- inch tricone from 25.3 feet to 35 
feet. 

10-29-87 Repairs to diverter head. 
10-30-87 Drilled with 8 5/8" tricone from 35.0 feet 

to 60.5 feet. 
11-2-87 Blowinq out hole. 
11-3-87 Reamed borinq from 25.3 feet to 60.0 feet 

with 9- inch bit. 
11-4-87 Ran a 6 5/8-inch steel casinq from 0.0 feet 

to 60.5 feet. 
11-11-87 Drilled with 6-inch tricone from 60.5 feet 

to 85.0 feet. 
11-13-87 Completed well with 15 feet of 2-inch 

stainless steel screen and 70.0 feet of 2-
inch stainless steel casinq. 
sand and pelleted bentonite. 
bridqed at 35.0 feet. 

Poured in 
Bentonite 

11-16-87 steam cleaninq 3/4" iron pipe at SWSA 6. 
Ran 3/4" pipe into #991 in an attempt to 
wash out bridqed bentonite. Bentonite 
bridqe was located at 35'. Washed pipe 
throuqh bridqe at 35' but most of bentonite 
still, in place at bridqe.< Taped throuqh 

PACE L OF~ 
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11-19-87 

ERe I EDGE 
Environmental 
and Energy 
Services Co . 

MONITORIHe HE'LL PROGRAM 
Hf1.L DA TA NANNA 171tE' 

HEZ.L No. 991 

bentonite bridge to top of bentonite pellet 
seal at 60.5'. Put tremie pipe down to 55' 
and grouted through with grout - put in 10 
bags - pulled pipe, only lower l' of pipe 
had grout on it. No visible sign of grout 
in annulus. 
Bryn Houze checked Well 1992 for 
presence of grout and pH of water. 
bailer dropped without obstruction 
47.1', pH of water was 8.3. 

the 
Hand 

to 

11-24-87 Steamed cleaned 5 joints (53') of 3/4" iron 
pipe, rinsed wi th alcohol and deionized 
water. Wrapped in plastic and took to Well 
1991. A.L. Clark ran in four joints of 
3/4" tremie pipe. Pipe stopped at 
bentonite bridge at 35'. Tried to wash 
pipe through bridge. Disconnected water 
and made two attempts to push tremie pipe 
through bridge. Pulled pipe out, loaded it 
on the water truck and left. A. L. Clark 
insisted that the tremie pipe was hitting a 
centralizer and grout at 35'. Bentonite 
was observed sticking to the end of the 
tremie pipe. After A. L. Clark left, the 
hole was taped (bentonite bridge @35) and 
bentonite with some shale cuttings was 
observed~ sticking to the weighted end of 
the tape. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., bydrogeologists Michael Lo Ebers and 
John W. Anderson. All well construction materials and 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING IfEU.. PROGRAM 
t+EU OA TA NAg'~1 T1VF 

HE'LL No._.::....:;-=-.. 

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 Proce4ure. 

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 3 is located in Melton Valley which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 3 is underlain by limestone, siltstone 

and shale of the Middle Ordovician Chickamauga Group. 

The Chickamauga Group consists of eight units, 

designated by letters "A" to "H" (Stockdale, 1951). 

WAG 3 is underlain by units E, F, G and H. These 

units consist of thin bedded nodular limestone with 

clay and shale partings. A portion of unit Hand 

. unit F consists of calcareous siltstone alternating 

PAGE...!... OF ~ 
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...... Environmental 

and Energy 
~ Services Co. 

MONITORING ItEZ1. PROGRAM 
KLL DA rA NARRA TlV£' 

KLL No. 991 

with beds of olive gray to maroon shale. strike and 
dip varies from N 4S· E to .N SS·E and 2S0 to 3S· 
southeast, respectively. 

2.3 Sample Collection 

No samples were collected during drilling. 

2.4 %nstallation an4 Development 

2.4.1 Installation 

This was a "Type Bit well. A 14-inch diameter boring 
was augered from ground surface to bedrock (2S~'3 

feet). A 10-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 8-inch diameter boring to a depth of 
60.S feet. The boring was reamed to 8 S/8" diameter 
from 2S.3 feet to 60.S feet and a 6 S/8-inch casing 
was installed from 0.0 feet to 60.S feet. The boring 
was deepened to 8S.0 feet with a 6-inch tricone bit. 
A 2-inch diameter stainless steel silt trap was 
installed from 84.8 to 8S. 0 feet. Above the sil t 
trap, a 4-inch diameter stainless steel screen was 
installed from· 70.0 feet to 8S.0 feet. A 2-inch 
diameter stainless steel casing was installed from the 
top of the screen at 70.0 feet and extending 2.44 feet 
above ground surface. A sandpack was then poured into 
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ERe / EDGE 
.-, Environmental 

and Energy 
,... Services Co. 

AlONlTORING IfEZ.L PR()(;I?AM 
/IfIfU DA TA NARRA"IIE' 

/lIEU. No. 991 

the annular space from 62.0 to 85.0 feet, with a 1.5-
foot bentonite seal poured into the annular space 
above the sandpack from 60.5 to 62.0 feet. The 
annular space from the top of the bentonite seal to 
the surface was tremie qrouted with a cement/bentonite 
slurry. A detailed schematic of the well is included 
on the well installation/completion form • 

2.4.2 • ell Development. 

Well number 991 was developed to remove drill 
cuttinqs, silt, and other fines. The monitorinq well 
was developed usinq a Geoquard pump wi th an air 
compressor. All pumps were cleaned prior to use 
accordinq to specified cleaninq procedures (see 
paraqraph 2.1). The well was developed until a 
measured total of 225 qallons of water had been 
evacuated and the clarity of the discharqe water was 
approved by the company representative. The final 
turbidity value measured at completion was 1.0 NTU's. 
A development form showinq the exact method of 
development and other pertinent data is appended. 

2.4.3 Installation of De4iaate4 Monitorinq •• 11 
PUmp 

After the well was developed, a Geoquard Model No. 
5614 dedicated monitorinq well pump was installed on 
4-24-90 at a depth of 81.3 feet below qround surface. 
These pumps are decontaminated at American siqma and 
are sent prepackaqed. A copy of the pump 
certification is kept on file at ORNL. 
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and Energy 
~ Services Co. 

2.5 Hydraulic COD4uctivity ~estiDq 

MONITORING IfiEZL PRcx.;HAJI 
ttEl.1 DA TA NARRA 1111£ 

IfE1.L No. 9 91 

Well number 991 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 6.76 x 10.5 em/second (shown as 
permeability on the hydraulic conductivity 
calculations printout attached) was calculated using 
the Bouwer and Rice method. A computer printout o,f 
the hydraulic conductivity calculations is included in 
this data package. 

2.6 BODcoDforaance Reports 

Two nonconformance reports have been filed for this 
well due to improper grouting and centralizer 
installation. Copies of the two reports are attached. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

PRE -DRILLING CHECKLIST FOR 
MONITORING ftFLLS 

l+E"LL No. 991 

COMPLIANCE 
PR~ORILLING TASKS 1MlE INI17AI.S 

1. EXCA VA liON PERMIT OSTAINED. lQ-26-81 J,/J.E:. 

2. AU EQUIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 10-26-87 NJ:G, 

30. SCREEN AND CASINGS HAil!" BEEN WASHED. STE'AMED, NLA 
RINSED WTH DE-IONIZED OR DISl1LL£!) WAlER. RINSED 
WfTH ISOPROPrt. ALCOHOl. WRAPPED HlTH PROTECl1l1!" 
COI,£HING AND STORED OFF THE GROllND. 

.3b. PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 11-12-87 /.IU; 
WERE USED. 

4. HtWK AREA FOR SAMPLE EXAMINA TlON COI,£HED WTH 10-26-87 jII,LE 
CLEAN POi. 'tE'THYl.ENE. 

5. CLEAN KNIVES. G'l.01l!"s, SAMPLE JARS AND LABELS 10-26-87 ~-
ON-HAND. 

6. POi. 'tE'THYl.ENE CO.oi IN PLACE OlD HOLE. 10-26-87 ~ 

ADml1ONALNo~/ae~~l1ON~ ________________________________________________________ ___ 

1\ 

0iISER1IER $Q\IA nlR£; .. t>.m~l· . .1.. ~ dt. · . 11/12/87 . 
f.T, chae 1 L. bers 

PAGE 8:: or.lL 



• 
~, 

ERe / EDGE 
Environmental 

WELL No 991 and Energy ,----
~ Services CO • 

DE:,CQNTAMINA T/ON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL DEIONIZED 
EQlIlPUENT SCRAPE STEAM . STEAM ALCOHOL WATER 

CLEAN RINSE RINSE RINSE 

RIG X X X N/A N/A 

AlIGERS 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 4 

WORK TOOLS ,. X X X X X·:. 

AVGER PINS X X X X X . 

e -~~~LT~' 1/26/87 
Ric~ae . ers 

PAGE..L OF 22, 



ERe I EDGE 
.... Enmonmental 

and EnerlY 
~ Service. Co. 

ItI£LL No. 991 

ORNL AlONITORING WE'LL LOG PAGE_l_ (Y-L-

tOCA 11ON: SWSA 3 Contractors Landf; 1 1 DATE: START: ~1;..;;.0....;-2;;;.;6;;...-~87~ ___ _ 
OW/~' Rick Pickel 

H£ZP~' ~eo Johnson 

OWILL' Schramm Rotadrill 

TYPE DRlWN{;: Auger, Ai r Rotary 

F.7NI$Y.· 11-11-87 

t()(;GEl) BY: John W I Anderson I 
1011 cnae L. Eoers 

HEALTH PH'r'SIaST: Paul Eldridge 

LUBRICANT 1"fP£: Mol ykote 1000 
~ ~ ~KEJY.· None ~. __ ~~ __________________ _ 

CONTAINMENT TYPE: Auger Pan, Plastic, Containment Box 

THICKNESS (Y SOIL (R£FlJSAJ. D£PTH):~2;;;..;5;";".;;.3 __ _ DRIU.JN(; n.UID SAMPLES: 

DEPTH DRlUED IN ROCK: 59. 7 1"'1'£: DA lC: _____ _ 

mTALDEPTH OF' lIEU: 85.0 

DEPTH 

InlwFFf'?o 
SAMPt£ I PERCEIIT 

(NlIMIJ£R .. RCCO'lEltY 
••• _ ... '.J (SPUT SP()(NVS) 

~ D£SCRfPTlON 

0.01 2.0 Clay, reddish brown with roots. 
2.01 9.0 Clay, reddish brown with anaular nieces of 

very fine sandstone. 
9.0125.3 Cl ay. red mottled wi th dark red to 1; aht brown. 

with verv fine sandstone fraoments 
25.3 AUCIer Refusal 
25.3128.5 *Limestone. hard 
28.5129.0 ·Shale. soft. 
129.0/29.1 Limestone. hard 
129.1/32.0 Shale. soft. 
32.0135.5 Limestone. fairlv hard with shalv streaks 
35.5136.0 Cavity - communicatino with #992 - cnmoressed 

air comino out 
36.0139.5 Limestone. broken. rouah drillino 
39.5142.0 Cavity 
42.0144.5 Shale. very soft. 
144.5148.3 Limestone. hard. locallv thin bedded. rnuoh 

drillina 
48.3150.1 Cavity. comoressed air and muddy watpr rnminn 

out of #992. shot 6' in air for two minutes 
150.1 156.2 Limestone, massive hard. 

PAGE 10 OF' E 



• 
.... ERe / EDGE 

Environmental 
HE'LL No. 991 and EnerlY ,.. Service. Co . 

ORNL MONITORING WELL LOG II PAGE..L a--L-
~;; SAMPI.E PERCENT 

(NWB£R .. RECOt/ERy SQL/tIEDROCK DE'SCRlPT1ON 
FROM TO INTERVAd I (SPtIT SPOONS) 

. 56.2 56.7 Limestone, locally shaly. 
56.7 60.0 Limestone. 
60.0 85.0 Limestone. 

85.0 Total Depth 

*No detailed lithologic description available 
for the interval from 25.3 1 to 85.0 feet due 
to the use of a containment box. 

e . 
" 
~l 

.. 

e 
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ERe / EDGE "0 Bn9ironmental 
and Bnerl1' 

. ~ Sentee. Co. 

KLL Ne 991 '-

WELL INSTALLA nON/COMPLETION FORM 
aN-N.L. MONITORING HE'LL PROGRAM 

1..()G(;£1) PROOFED 
BY: John Anderson BY: Mi chae 1 L. Ebers 

DRII.J.INt: COMPANY: A .. L. Cl ark 
~--~------------------------

DRlU£R: Rick Pickel H£I.P£R: A. L. Clark 
DRlWNt: M£7H()f): 0 14 INCH AIJG£R 25. 3 1..F. 

o INCH AIJG£R 1..F. 
o 6 INCH ROTARY60. 4-85 i 1..F. 
o B INCH ROTARY- 60. 4 1..F. 

AlA 1ERIALS USED 
EST. IJSl.'D 

IQ. 1 JIIIOI.JIIIDS OF .:N7fJNI'IF '8I.C7S ($tIII/FACE CUIIiG' SEAl.) 

___ n:. OF ~ ..... M2" CA.SI¥t: 

8. 0 11. 0 S4Q1'S OF t:DIDtT (SJIfJII'ACE CUIIiG') 

22....0 JIIIOI.JIIIDS OF I'OfIfDIlD ."."". ($U/FACE C4JIIiC') 

22.....Q t:=4UGIWS OF .. 7IIt ($tIII/FM2" CUIIiG') 

___ n:. OF .1..J.: 1»4. STAINI.£'$$ nm t::'A.S'MG' 

15.0 n:. OF La ... STAINI.£'$$ nm satDN 

3 . 2 4. 5 S4Q1'S OF $MID 

~ ~ fI'tJIINDS OF .:N1tJNI1F '8I.C7S 

_ 10+ S4Q1'S OF t:DIDtT (IIU t::'A.S'MG') 

20+ I'fJIJN/JS OF I'fJfBfB) «N7tN1F (IIU t:dW:) 

60+ 1W.J.tlN$ OF .. 7IIt (IIU t::'A.S'MG') 

25, 3 n:. OF ..l.D.M .51111 -""'7Er:7M' CUIW 
Void 
Zone 

If£UtJN FQ/t.~ ..,..", D1IIM7I:D M'.II.M'S' 

~:rri~oids! Spillage, Etc. 
25 1 to 501 

..... AfZ t::'A.S'MG' ,.... 1I1ttJII7I:D elJ 
STA/IIII£IS $rill CUiIIII5' 
1JI!Mr fIIIItJII7I:D elJ 

-0 
6" 

-0 Borehole 
IEL ':»8 U!IIIIJ CI LfJt:I(JIIII; nm Q7tIlIP 

8 IUJ!/II 1IIJIIN7I:D IEL CDta 
01Nlll 

aT 1IIfNI' U!IIIIJ e a _ 0 
AlOMTrNfINtI lIEU. PfIMP IJA$£ SE'T' AT 81.3 FEET. 

CENTRALIZEII$ A r 15.0 FEET. 
35.0 FEET. 

45.0 FEET. 
75.0' FEET 

NOT£: 84.0 FEET 
AU. IJEll'THS AIlE iEA3iMD 
FROM t:IftJIIM) SURFACE 
IM..£SS 07HER1IIS£ NOTED: HfJI.E ,:rQa:, 

:.,.~r. 

~ LfJCKlN(; CAP 

_~ aA. ..... ~t»;(_ 1-----Plf(J7Er:7M' CA.SI¥t: J...!I:..J.J:zr 
~tC4JI'fOUND ..... ACE TO 
~ /lD.DW GftOUND 

..... ACE 

~4. ~ ... II01fC HOlE 
..lJ...1L TO '-5....l. RET 

F~ ~, 0.0 7r) 

~~ ~AINI.£'$$ = 
..... ACE TOn RET 1I£l.0" 
fIfOUND ..... ACE 

-_ .. -_ ... --.S£AL 24.0 TO 
t'" 25.3 RET --

~ ~ l.ElI1 25.0' 

1':1- ~ ... II01fC HOlE 

6 5/8" Dia Carbon 
Steel Casing 0.0 to 
60,5 1 to seal off 
VOld Zone. 

iii R!f1"[.S£AL.JLD. 7r) 
RET 

F.J • t:ItIf'IIIIMJZB 

f.:J. ~~~. 

. ..s.tM' .~2 .0 7r) '." ~ 
.l..Jl..,t ... ST~ $7IIl 

foII. .. ----~:;::a .L!LJl 7rJ 

~ ...L.. ... STA/IIII£IS nm 
'. . ~,ICP 84.8 7rJ 

,u RET 

PA(j!£ ..l:1 or B-
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ERe / EDGE 
HE'LL No. 

991 
Environmental 
and Enero 

DA TE: lQ-26-87 
~ Services CO. 

M.QN/[QR/!V~ ~I.£ M~ lE.R/~I.S 
C£RllACA TlQN 

ITEM/'AIA TEN/AL DA1F UsnJ SA TCH NUAIBER 

SAND ll-27-87 02 

11-12-87 02 
11-10-87 02 

BENTONITE 
11-12-87 02 

STAINLESS STEEL SCREEN (PREPACKAGED • 't£S) 
D NO 11-12-87 05 

STAINLESS STEEl. CASING (PHEPACKAGED ~ ~~) 11-12-87 05 

STAINLESS STEEl. CE'N1'RAUZERS (PHEPACKAGED ~ ~) 11-12-87 05 
STAINLESS STEEl. CAPS (PREPACKAGED • 't£S) 

DNO 11-12-87 05 
MONITONINC HELL PUAIP (PREPACKAGED ~ ~~) 4-24-90 05 

e GROUT 10-27-87 11 

11-10-87 11 

i' 

HEll COIelS ,! 

SURFACI;." CA:ilNC 10-27-87 02 

COMMENTS: 

OBSERVER SIGNA TURE/D. 

e 
PAGE 13 OF 22 - -



~LL No.~ 

ERe / EDGE .0 Environmental 
and EnerlY 

~ Services Co. ,. 

POST-KLL COAIPLEnON 
CHECKLIST 

COMPLIANCE 
1MZ INlnALS 

PQST- jtf"LL CQMPLEnON TASKS 

1. MUD SCRAP£D FROM AUGERS, SAMPLERS, AND ALL 
OTHER C(JIJIPll£NT. 

2. ALL MUD FROM RIG AND c(JIJlPII£Nr SCRAPINGS AND 
CtJ171NGS DISPOSED OF IN ACCORDANCC tilTH THE 
SPeClFlCA "ON- PROltD£D. 

.1 lIEU Dfl£J.QP£l) IN ACCORDANCC tilTH THE SPeC/F1CA "ON
PROIIDfP AND DerAILS OF THE Dfl£J.OPII£Nr AC"ltTY 
R£CORD£D. 

4. DRIUING SITE PROP£RL Y Cl.EAN£D UP AFTER 
COMPt.E71ON OF lIEU INSrALLA"ON. 

11/12/87 ttlLe 
11/12/87 I!//£ 

4/24/90 --r>GL 

11/12/87 I!f!!'.. 

_ R£LEASE SPeCIFIC TECHNICAl.. DIRECTIONS FOR REGULA TORY COMPUANCC MONITORING IIEl.J.S 
PHASE I. OAK RIDG£ NA"ONAI. LABGW'ATORY, OAJ( RfDG£, w.a K-4147. APRL 1967. 

/\ , 

_161 _~;;; .. """'= 
John W. Ande~ on 

l:::>. ~Ot&Q~\ltLL 
D. Charles Lytl\e 

11/12/87 

4/24/90 

PAGe ll.. OF ...ll.. 
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• ~ 
ERCE 
Environmental 

WE'LL No. 991 and Energy 
~ Services Co. LOCA TlON.·WAG-3 

MONITORING WEU 
DEVELOPMENT FORM. 

DEVELOPMENT DETAILS 

METHOD OF Surging and Pumping Q£.VEJ,. OPMOi.li. 

DE'llELOPMENT 
4/19/90 BEGAN DA TF: TIME: 

DEVELOPMENT 
4/24/90 ENDING DA TF: 

DEVELOPMENT 
D. Charles Lytle OBSERVED BY: 

ONE HElL VOLUME': 15.4 GALLONS 

TOTAL GALLONS PUMPED: 225 TOTAL IfEl.L VOLUMES PUMPED: 14.6 

INITIAL pH: 7. 6 FINAL pH: 7.8 
INITIAL CONDUCTlIATY (I/, s/cm): 638 FINAL CONDUCTlIATY (I/,s/cm): 673 
DESCRIPTION OF INITIAL TURBIDITY: Slightly Cloudy 

e DESCRIP170N OF FINAL TURBIDITY: Clear 

FINAL MEASURED TURBIDITY: 1.0 NTU' s 

i1 
~ 

HEZ.L. APPROVED BY: R. C. Williams MMES 

ODOR 
OE:. ~lE!i.· None 
WATER m GROUND SURFACE [J TANK TRUCK 
DISCHARG£D [J STORM SEWERS [J STORAGE' TANKS 
TO: [JDRUMS [JDTHER 

INITIAL PRE'-D£llELOPMENT 
WATER DEPTH: 45.6 feet from ground surface. 

DEVELOPMENT OBS£RVA TlONS 

OBSERVER SlGNATURE/lJATE' ::t>.Ch".Ann ~"Jll= 4L2~l9[J 
D. Charles Lytle 

PAGE' -.!.? OF ~ 



ERCE IfElJ. NO. 991 ... Environmental LOCA m:;w..wAG-3 
and Energy 

DATE: 4/19/90 ~ Services Co. • MONITORING WELL DEVELOPMENT PROGRESS 

ONE' HEZ.L fIOLI.JME'- 15.4 GAllONS 

-
tw.J..DNS D£'SCRIPTION IIEAStIRED 

pH 
COftfJUC- ",rAJ. JI!U 

DATE l1ME Of/' TlIRBIlJI7Y' 
il'."~X 

tw.J..DNS H:r.UME'S COUMENTS IUIPED TlIRIIIl1iTY (N71J'S) 'uS't:llll IUIPED IUIPED 

4-19-90 1330 115 SllghtlY -- 7.6 638 115 7.5 rlnllnv 

4-24-90 1430 110 Clear 1.0 7.8 673 225 14.6 

e 

R£SlJL TS A r END Clear" 1.0 7.8 673 225 14.6 OF DEVELOPMENT 

COI/MENTS Water cleared rapidly and remained clear even after several cycles 
after surging. Passed and moved to another hole. 

( 

.-

OBSERV£/? SIGNA TURE'/tJA TE ""1:>. ~ ~ 4/24/90 
e 

LJ. \"rlC1fteS Lytle _ .... 
PAGE 16 OF 22. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

HeLL 

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 

991 

"RESPOI'\!SE OF A FIN I TE D J ?-'ir"IETEF\ \.JELL. TO ?;!\! I HGTANTANEOUS 
CH?mGE OF vJ?~ TER " ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12~ N0.3 OF WRR ENTITLED 
II A SLUG TEST FOF~ DETEfi~lvli N I NG HYDF,:?'iUU C C(lNDUI~;T I V I r{ 
OF UNCONFINED AQUIFERS WITH COMPL.ETELY OR PARTIALLY 
F'ENETRPI T I NG l~JELLS") 

\>,JELL NO r. ~ 0991 DATE OF TEST: 5/15/90 

PROJECT NO.: E221-002 CL lENT; t'1t1ES 

SITE LOCATION: WAG-3 

EDGE, INC. FIELD INVESTIGATOR: Bruce McMaster 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.0m INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 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 = 45.60 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX"'" 1 ("1" IF FALLING, "0" IF HH3ING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

H0 WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR H0 

(FEET) 

10.5062 
10.5356 

PAGE ..ll OF ..22.. 



..., ... 
ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No.~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T I r·1E DE:F'TH TO \.tJPiTF:F: HEAD 
( ::1e{: (FEI:::T) (FEET) 

1. (l) • mI.?! 1 Q). 0 Hl! S~. (1:::::0 
20.00 S'.61.0 B. ,::)~;'Qi 
::H?). (2) III 9. 39fZ) 8.410 
L'j·0.00 9.21.0 8. :~30 
5(tJ" 12'10 cr • (Z)~:i r?l B. !lin.? 
6~:l. 0IL,) 8.910 7 .. 930 
7:5 .. 0e 8.680 7.70Q'! 
91Zl.00 8.4;:;;0 7.470 

10~i" 0111 8.230 7.250 
12~:!,; 00 8,,!z)H!l 7.030 
1. 50. r~10 7.590 6.610 
l8(i:1. 00 7. 1. 7t:1 6,,19Ql 
24· (2). CHZl 6.420 ~;. 440 
:;00.00 5.750 4.770 
::'60.00 ~.i. 150 LJ.. 1 7t~ 
420.0Q'1 '-1.6:;0 :::.650 
4·E:10.00 4. 180 :::.200 
540.QlQ) 3 .. 76(21 2.780 
600.00 3.400 ;~ 51 i+2:0 
720.00 2.800 1. B20. 
840.00 :::.340 1.360 
960.00 1.9{1'0 L 12110. 

1080.0lll 1.730 .750 
1200.00 1. 510 .530 
1:::20.00 1.340 .360 
1440.00 1..220 .240 
1560.00 1. 110. .13121 
1680,,00. 1.050 .070 
180(~. 00 1..030 .050 
1920.00 1.030 .050 
2040.00 1.010 .030 
2160 .. 00 1. I.?) 1(21 .030 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.22E-06 FT/sec ~ 6.76E-05 eM/sec 

TRANSMISSIVITY = 3.33E-05 FT**2/sec 

PAGE ..J..a.. or ...l2... 
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E~IGeEngineering. Design ,. Geosciences Group, Inc. 
725 Pel11ss1ppl Parkway 
P.O. Bo% 23010 Knoxv1lle. Tn 37933-1010 (615)Q88-Q'788 

Hfl1. No 991 .-
AREA: SWSA 3 

NONCONFORMANCE REPORT 
ISStJE DATE: AU2uSt 10. 1988 DATE OF" NONCONFORMANCE: April 1988 
DESCRIPTION OF NONCONFORMANCE: 

During Apri+, 1988; A. L. Clark Drilling Services, Inc. ran a tremie line in well 
11991 and grouted the annular space between the 6 5/8" diameter steel casing 
and the 2" diameter slainless steet casing. Neither A. L. Clark Drilling Services 
or Construction Engineering' informed MCr Consultant Engineers that this was being 
done. Since MCI was not present when the grouting took place, it cannot confirm 
whether or not the tremie pipe was placed to the proper depth or how many sacks 
of grout were used. A. L. Clark 'III, on April 26, 1988, was unable to recall the 
length of tremie pipe or the quantity of grout used. The hole had an unwanted 
2" bentonite bridge at 35'. If the tremie pipe was not pushed thru this bridge 
prior to grouting, the annular space (between the 2" s.s. casing and the 6 5/8" 
diameter steel casing) is still open from 35' down to 60'. 

POSSI8J.E DETRIMENTAl. EFFECTS TO WElL. QlIAUTY: 

Possible vertical contamination pathway (Tope of bentonite seal is at 65') 
.. 

COMIIENTS: 

OBSERVER OF NONCONFORMANC£.· 

REPORTED en 
Mi~hAPl L. Ebers 
DlSTRlBtJ7lON 
PRo.ECT 1lANAGER: 

Jill Mortimore 

CONSTRUCTION 

ENCINEER: Steve Laman 

DAlE: 

DATE: 

AU2ust 10. 1988 
DA TE StlBMITTED: 

August 12, 1988 

DA TE SIJBIIIT7ED: 

August 12, 1988 

PAGE 1..2.. OF.E... ' 
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EIDIGe . . I~~~ 
Engineering, Design &: Geosciences Group, Inc. 
725 Pelltssippi Parkway I 
P.o. Box 23010 Knorrille. 'l'1l 37933-1010 (815)988-9788 AREA: SWSA3 

NONCONFORMANCE REPORT 
ISSUE DATE': 12/10/87 DA 1E OF NONCONFORMANCE: 11 /13/87 
DESCRIP710N OF NONCONFORMANCE: 

Installed Centralizers every ten feet above s'creen-every 20 feet is specified. 

POSSl8I.E DETRIMENTAl. EFFECTS TO HE1.L QUAlITY: 
This helped cause the subsequent bridging of the bentonite pellet seal. Numerous 
attempts were made to remove bridge. Well grouting delayed at least a month. 
during w~ich time a contaminant p~thway existed. 

COMMENTS: 

08SERI£R OF NONCONFORMANCE: DATE.-

John Anderson 12/10/87 

REPORTED BY: DAlE: 

John Anderson 12/10/87 
DIS7RIBtnlON . OA TE SUBMITTED: 
PROJECT MANAGER: 

Jill Mortimore 12/11/87 

CONS7RlIC71ON DA TE. SUBMITTED: 
ENG/NEER: Steve Laman 12/11/87 

PAGE ~l or l!.. 



@ MCI/CONSULTING ENGINEERS, INC. 

. CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVIlLE HUNTSVIlLE LOUISVILLE 

(615) 966-9788 . OAK RIDGE NATIONAL LABORATORY o2~:e ~ol 

WELL NO.: LOCATION: TYPE: 
OQ9Z. s w.s~ 3 - ~N ~.., a'TC>~.s 

..:50/1- -..:s~ '".,.... ..;spoo,y 

"""'" JI'JZ> """, L., 
~ IIU 01 J:1l.--.. 

_~~A1_ifl. G> , DATE: TIME: V,.",/\ y ..!J.t> "7b . .3.z.e. 9/2S(87 .z~ II P.""". 
( .."", rS/GNAT, :IRE 

RELINQUISHEd BY: 
I 

RECIEVED BY : 
( SIGNATURE) 04n:: TIME: . WITH: ( SIGNATURE) DAn:: TIME: WITH: 

( red: -t)J2 ~qp ?/c&) l(o·32 ;t1C£- ~1- L\ R~ <t/zSI S ., {:"B2-~ Mc..r 

~ ~~~!. IH~ I\, \rA~".Il~J\oI "' l'I(zs-J&1 Z:~p~ MeL 11(-1-5 -n -z...~tb Df2NL-

\ v 

. 

REMARKS: 

I'd 
>' 
G'l 
trJ 
...., ...., 
0 
t2:j 

...., -...., 
, 
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') ERe / EDGE 
--; Environmental 

and EnerlY 
~ Services Co . 

1.0 Ganaral Information 

1.1 Wall Loaation 

MONITORING HElL PROGRAM 
WEll DA TA NARRA nIlE 

HEl.L No. 9 9 2 

Monitoring well number 992 is located in WAG 3. It is 
located on the north side of the contractors landfill. 
The location is shown on ORNL drawing number C3E20004 
A075. Survey coordinates for this well are 
N 21,737.0370, E 25,069.6931 (X-l0 grid) or latitude 
35 9 -55'-00.59" and longitude 84.-19 1 -59.22". 
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, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker 
Engine~ring, 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 992 was drilled by A. L. Clark Drilling 
Services, Inc. A Schramm Rotadrill rig was used to 
drill this boring for monitor well installation under 
operation of Rick Pickel with the assistance of Leo 
Johnson. . Drilling commenced on 9-28-87 and was 
finished on 10-8-87. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a 
well schematic is included on the well installation/ 
completion form. A synopsis of the drilling activity 
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follows. This information was typed directly from 
field notes and was edited only when necessary for 
clarification. 

9-28-87 

9-29-87 

9-30-87 

10-1-87 

The Schramm Rotadrill was steam cleaned and 
mobilized to the staked location. The 
boring was split spooned from 0.0 feet to 
11.0 feet and the boring was augered from 
0.0 feet to 21.0 feet with 6-inch augers. 
The boring was deepened with 6-inch augers 
from 21 feet to 53.5 feet. 
Bailed boring_ Dropped auger bit in hole, 
tried to fish out auger bit. 
Bailing hole, dropped bailer, tried to fish 
out bailer. 

10-2-87-10-5-87 Fishing for bailer. 
10-6-87 Retrieved bailer, fishing for auger bit. 
10-7-87 Bailing well, placed bentonite above lost 

10-8-87 
bit. 
Set 2-inch stainless steel screen and 
casing, sand pack and bentonite. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeoloqists Dan C. Bauqhn, 
Michael L. Ebers and John W. Anderson. All well 
construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch 
oriqin of individual items is shown on the included 
Monitoring Well Materials Certification form. 

PAGE' ..L OF .!L 
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2.0 Technical Information 

2.1 Decontamination Procedure. 

MONITORINe ft£l.L. PROGRAM 

~A:~ ~1rfA TlV£ 

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 3 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauga Group. 
The Chickamauga Group consists of eight units, 
designated by letters "A" to "H" (Stockdale, 1951). 
WAG 3 is underlain by units E, F, G and H. These 
units consist of thin bedded nodular limestone with 
clay and shale partings. A portion of unit H and unit 
F consists of calcareous siltstone alternating with 
beds of olive gray to maroon shale. strike and dip 
varies from N 45° E to N 55° E and 25° to 35· 
southeast, respectively. 
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2.3 sample Collection 

MONITORINt: HEl.1 PROCRAAI 
HEl.1 DA TA NARRA 17VE' 

HEl.1 No. 992 

One soil sample was collected during drilling, placed 
in an I-CHEM specialty cleaned glass container, sealed 
and submitted to Sample Receiving, Analytical 
Chemistry Division, Bldg. 4500S, ORNL. A chain of 
custody form for this sample is included with this 
data package. Soil sample 992801 was collected in the 
split spoon interval from 3.0 feet to 3.25 feet on 
9-28-87. 

A bUlk density soil sample was collected from the 
split'spoon sample interval at 21.0 feet. Tbe sample 
was measured and wei,ghed, and a bulk density of 2.0 
grams/em' was calculated. 

2.4 %nsta11ation aDd Development 

2.4.1 %Dsta11atioD 

This was a n~e A" well. A 2-inch diameter stainless 
steel silt trap was installed from 48.0 to 52.0 feet. 
Above the silt trap a 2-inch diameter stainless steel 
screen was installed from 33.0 to 48.0 feet. A 2-inch 
diameter stainless steel casing was installed, above 
the screen from 33.0 feet to 2.36 feet above qround 
surface. A sandpack was then poured into the annular 
space from 31.0 to 52.0 feet, with a 2-foot bentonite 
pellet seal poured into the annular space above the 
sandpack from 29.0 to 31.0 feet. The annular space 
from the top of the bentonite seal to the surface was 

PAt:£ ..!- OF E 
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HEU. No. 992 

tremie grouted wi th a cement/bentoni te slurry. A 
detailed schematic of the well is included on the well 
installation/completion form • 

2.4.2 • e11 Deve10p.ent 

Well number 992 was developed to remove drill 
cuttings, silt, and other fines. The monitoring well 
was developed using a Geoguard pump with an air 
compressor. All pumps were cleaned prior to use 
according to specified cleaning procedures (see 
Paragraph 2.1). The well was developed until a 
measured total of 320 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 De4icate4 Monitoring .ell 
Pump 

After the well was developed, a Geoguard Model 
No. 5614 dedicated monitoring well pump was installed 
on 4-23-90 at a depth of 44.9 feet below 9round 
surface. These pumps are decontaminated at American 
S iqma and are sent prepackaged. . A copy of the pump 
certification is kept ~n file at ORNL. 

By4raulic Con4uctivity Testing 

Well number 992 was not tested for hydraulic 
conductivity. The water level in the well was too low 

PACE ...5- OF ...l.5. 
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HEZ.L No. 992 

for a falling head test. A stainless steel slug would 

not pass by a tight spot in the well screen thus 

prohibiting a rising head test. 
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PRE-DRILLING CHE:.,CKLIST FQR 
MONITORING HELLS 

COMPLIANCE 
PRE-DRILLING TASKS 12dE INITIALS 

1. EXCA VA lION PF:RMIT os TAINED. 9/28/87 IIl£E. 

2. ALI. EQUIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 9L28L87 MU!': 

Ja. SCREEN AND CASINGS HA 1£ BEEN WASHED. STEAMED, NLA 
RINSED ,.,TH DE-IONIZE/) OR DIS771..J..E1) WA TER. RINSED 
,.,TH ISOPROP'IZ. ALCOHOl.. WRAPPED MlTH PROTEClIl£ 
COVERING AND STORED OFF' THE GROUND. 

Jb. PRE-PACKAGED SCREENS, CASINGS AND C£NTRAUZERS 10/08/87 MI..E. 
I£RE USED. 

4. HQl?K AREA FOR SAMPLE EXAMINA lION COVERED MllH 9/28/87 JtIu; 
CLEAN POl. YE'TH'Yl.ENE'. 

5- CLEAN KNIIICS, GLOI£S, SAMPLE JARS AND LAB£1.S 9L28L87 ~ 
ON-HAND. 

e 6. POi. YE'TH'Yl.ENE COVER IN PLACE OVER HOlE. 9L28L87 J/,(L.e 

. 
ADlJIlIONAL NOTES/OBSDWA 77ONS: 

, 
e OBSERIER SIGNA 7!IRf",;11A Ie ~ .. D'~ 1 .I n~ 9/28/87 

Mi chael L. Sbers 

PAGE' -2 OF ..l.5... 
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RIC 

AUGERS 

BITS 

ROOS 

SAMPLERS 

PIPES 

WORK TOOLS 

AUGER PINS 

ERe / EDGE 
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DECONTAMINA nON CHECKLIST 
DRILLING EQUIPMENT 

SCRAPE 

X 

X 

X 

X 

X 

X 

X 

X 

STEAM 
CLEAN 

X 

X 

X 

X 

X 

X 

X 

X 

STEAM 
RINSE 

X 

X 

X 

X 

X 

X 

X 

X 

ISOPROPYL 
ALCOHOL 

RINSE 

N/A 

X 

X 

X 

X 

X 

X 

X 

WELL No. 992 -----

OEIONIZEO 
WATER 
RINSE 

NPl 

X 

X 

X 

X 

X 

X 

X 

OBSERVER SIGNATURE/IJA . ..-v 9/28/87 
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ORNL MONITORING WELL LOC; PAGeL or:-.,L 

LOCA "ON.- WAG-3 at N. End of Contractors DATE: START: 9L2BLBZ 
Rick Pickle 

Landf;' , FINISH: 10/0Bt87 DRILLER: 

Leo Johnson LOGC£D 8Y: ~fn~~ I] -~ B~~~~~~ 
HELPER: ohn W _ nderson 

DRILL: Schramm HEALTH PHYSICIST: Paul El dridge 

TYPE DRILLING: 5121 it Sl200nLAuger LUBRICANT rIP£': Mg] :t~gt£: lOOO 
No. SAMPLES TAKEN: One rIP£': Soil 

CO¥TA/~T ~E.- Auger Pan and Plastic 

THICKNESS OF SOIL (REFUSAl. DEPTH): 42.0 DRIt.J.JN(; FLVIO SAMPI.ES: 

DEPTH DRILLED IN ROCK: 11.5 'T'I'P£.- NLA DATE: 

roTAL DEPTH OF IfEZL: 53.5 
" " 

~~ SMfIIIt.E PCRCENT 
(NU~~ R£'CO~Y ~ D£SCRIP"rM 

IFROII ro 1N1ER~ (SPUT SPOONs) 

0.0 2.25 100% Clay - red to reddish brown with fine root 

e channels and roots, isol~ted nodules of dark 
friable material (possibly an Mn/Fe oxide). 

" 

Slightly silty, negligible moisture. 
2.25 4.35 0992S01 Clay - reddish brown with angular pieces of 

@3.0-3.25 1 very fine sandstone - friable with cement : 

weathered out light tan, predominant with 
some very light red. Nodules at dark 
"oxidized" material still apparent but 
gradually thinninj! out by 31 interval. 
Slightly silty, negligible moisture. 

4.35 6.55 100% Clay - red, mottled light brown with less i 

sandstone and onlx light tan variety (no 
red ss.). Dark oxized material rare, 
slightly silty, negligible moisture. 
Difficulty obtaining sample - raised rig 
while driving s~oons. However. no rock 
debris in base of drive shown. 

e 6.55 8.80 100% Clay red mottled li~ht brown as above with the 
exceotion of the reaDDearance of the dark 
"oxidizedll nodules at B.15 1

• Decrease in 

PAGE --9.. or:- ..J.S... 
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~I ORNL MONITORING HELL LOG II PAGE_2_ cyJ.-

DEPTH SAMPLE PERCENT 
fFE.rTJ (NUMBER • RE'CO't£RY SOII./IIEDROCK DESCRlP110N 

FHOII 17) INTERVAL] ,(SPUT SPOONS) 

6.55 8.80 (continued from page 1) s i1 t fracti on, 
negligible moisture. 

8.8 11.0 Clay, red mottled dark red to light brown, 
wi th dark "oxi di zed" nodul es and very fi ne 
sandstone occuring with angular pebble sized 
fragments throughout. Refusal, but in clay -
very stiff with negligible moisture. 

11.0 21.0 Very stiff aug~ring, returns are black frag-
ments of mottled red and brown clay which 
appears in contorted layers.- possibly reflect 
bedding features? 

21.0 26.0 Clay - red and mottled light brown as above 
with slight increase in moisture. 

Bulk Densitv =~.O grams/cm3 - • ~ . 
.. . 

26.0 26.S Chert? Cobble. 
26.S 42.0 Clay, light brown, plastic, damp to almost 

moist, fairly soft. 
42.0 42.5 Limestone, hard. 
42.5 43.0 Clay, soft, cavity fill? 
43.0 46.5 Limestone, fairly hard. 

46.S 52.5 Cavity, filled with mud and water. 
52.5 53.5 Limestone. 

53.5 rota 1 Depth 
Note: Lost auger bit in bottom of boring, 

could not recover - put a 2" layer of bento-
nite pellets in bottom of boring in an effort 
to seal it off. Abundant water while 
bail ing. 

"4 
--
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KLL INSTALLA TlON/COMPLETlON FORM 
O.R.N.LJ!ONITORING WE'LL PROGRAM 

L~ John W Anderson/ ~ 
B~ M1cnael L. toers BY.' Michael L. Ebers 

~LU~ C~ANY.· A. L. Clark Drilling Services 
~. Richard Pickel ~. Leo Johnson 

WE'll No 992 -
LOCATION Wt\u-

UsI:¥ri £LEV. GROtIM 54. 5 
£LEV. rap STAINL£SS 
STFEL CASING 856 • 90 
DRILLING OA T£S: 
STAHnr.D: 9-28-87 
f7NlsH~·10-08-87 
Lot:ItINt: $7EEl. COle' EQlJIPMD/f II 7.0 INCH AIJ(;£R 53.5 LF. , - -,- 8 INCH DIAftIEIE1t 

o INCH AIJ(!;£R LF. 

A.MTERIALS lJSED 

EST. USED 
H:7L H:7L 

15. 0 FECT OF 2. 0 IN. S.S. SCR£EN 
35.0 FECT OF 2.0 IN. s.s. CASING 

L.1L S4CK.S' OF SAND 
45 ..1§.. POtJNDS OF I1£NTONITE P£Ll.ETS 
3. 8 5. 5 54CK.S OF CDI£NT 

..ll....O POUNDS OF POWD£R£D II£NTONI1C 
33.0 GALLONS OF .. 1m (CDI£N11N(;) 

REASON FOI'f 0FFE1f£NC£S /I£7JII£EN £S11MATED 
IIQ.IJII£S AND IJS£D H.'N.IJII£S 

Sand-fi 11 vo; d. 

.." aHa,.. 

.T .. '" 

§ UIt#IIIIII: s.l ~ 
~~.."QNIt 0.., . 

_0 .,0 

ItIONfTOIfIN(; EL PCIIIP MSC SET Ar 44.9 FEET. 

C£NT1W.JZERS Ar 15 • 0 FEET. . 
34.0 FEET. 
40.0 FEET. 

NOTE: 
ALI.. D£P1HS All£' Mf'ASIIII£D 
FROM C/IOtJND SlJlllFACE 
lJNI.£SS ()1HERWI$£ NOTED: 

IItJII t:UAItIIJ tJVT 

JD~ at. 

$7ID. PR07EC7IW C4JiM.\' 

3 • 29 n: MOW fiROIIND 

. ", 2. 0 n:_ow 
~fiROIIND SlFAc::F 

()(}Nt(;II£7CPA/J 

fIfOIJr .SI"M. ..Q.JL ", 
r ... ..64-... --a.Q.. nz7 .• 

II. 10 . 0 NCH IJIMIl1r,," 

ItJIlEIICILC 

2. 0 NCH DtAIIIE7f1t $r~ 

nm CA.tM: U.2....n: MOW 

I4Q .... SlFAc::F ", . 33.0 n: 
_ow fiROIIND SlFAc::F 

• CEN11tAUZBt (TWI.) 

.",.-,c JIf1UT JI'AL 

~.. 29.0",31.0 m:r 

... ~~ 52.0 m:r 

2 NCH IJIME7I1It 

-·I:::::hi' '1 STAIItI.ESS.nm J1.Q!0 
Sl.OT7ItD SItIfIDI 
33.0 ", 48.0 nz7 

2 • 0 NCH IJIMIC1l1I $1) 

'''=:f' : I $1111 aT .... ,A::M' 
.",., tJIf"~ .r·, '. -, -'j 48.0 ", 52.0 nz7 

TYPE A ~LL 
53.5'11'7 

NOT TO SCAI..£ 

PM:C..ll OF 15. 
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HE'LL No .. 992 Environmental 
and Energy DATE: 9/28/87 ,... Services Co. 

M.QflLTORING ~I.! &fA 1I8lAI.S 
CERTlRCA TlON 

/T£M/UA TEN/AL Il~ lE. II.ZIl Il~ TCH fJ/,L4I«1i 

SAND 
10/08/87 2 

8ENTONITE 
10/08/87 2 

STAINLESS STEEL SCREEN ( PREPACKA(;£/) • tB) o NO 10/08/87 5 
STAINLESS STEEL CASING (PREPACKA(;£/) -W fFS) o NO 10/08/87 5 
STAINLESS STEEL CENTRAliZERS ( PREPACKA(;£/) • )£.$") o NO 10/08/87 5 
STAINLESS STEEL CAPS ( PREPACKA(;£/) -. tB) 

ONO 10/08/87 5 
MONITORING HEl.L PUMP ( PREPACKAG£D • "rES) o NO 4/23/90 5 

CROUT 10/09/87 11 
I 

HEl.L COVERS 

SlJRFACI:.- CASING 10/87 2 

COMMENTS: 

-

_~_A~~~ .. *L~;I. lOL08L87 
i chael L ers 

~ 
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- KLL COMPL£nON 
PQST- CHECKLIST 

WE'LL No. 992 

COMPLIANCE 
1MIE INlllALS 

POST-HELL CQMPLE'OQN TASKS 

1. MtJI) SCRAPCO FROM AUC£RS, SAMPLERS, AND AU. 10/08/87 
OTHER £QIIIPM£NT. 

2. AU. MUD F1iOItI RIC AND £QtIIPM£NT SCRAPINGS AND 10/08/87 
CUTTINGS DISPOSED OF IN ACCORDANCE IMTH THE 
SPEC/FICA nON- PROWDED. ' 

.1 lIEU D£lIEl.OP£D IN ACCORDANCE "'TH THE SPEC/FICAnoN- 4/23/90 
PfltOVfDE1) AND DETAILS OF THE «JIEI.OPMENT ACnWTY 
fiCCORD£/). 

4. IJRItJ.JNC SITE PfIOP£RI. Y Cl.EANED UP AF1ER 't, 10/08/87 
. COMPI.£7ION OF IfflI. INSTAU.A nON. 

Ifb,,6 

JI,II,8 

'J:> LL 

~ 

-I . 

• R£l.EASE SPECIFIC TECHNICAl. DlRCC1IONS RJR fiC6U.A TORY COMPI.JANCE MONITORING ItEZ.LS 
PHASE I, OAK RIDGE NA11ONAJ. LABOfATORY. OAK RIDG£, Ira K-4147. AA'fIt 19117. 

~-.. 10/08/87 

]).&~Q.D~~ D. Charles Lyti~ 4/23/90 

PAGe ..l.l. OF ...l.S.. 
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WELL No. 992 
and Energy ... Services Co. LoeA TlON: WAG-3 • MONITORING WELL 

DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF Surging and Pumping Qf]£~QeMcli..'[;, 

DEVELOPMENT 4/03/90 BEGAN DATE: 71ME: 

DEVELOPMENT 4/23/90 ENDING DA TE: 

DEVELOPMENT 
D. Charles Lytle OBSERVED BY: 

ONE ffEl.L VOLUME:' 10 . 4 GALLONS 

TOTAL GALLONS PUMPED: 320 TOTAL ffEl.L VOLUMES PUMPED: 30.8 

INITTAL pH: 7. 4 FINAL pH: 7.5 
INITTAL CONDUC71VlTY (IJ S/cm): 923 FINAL CONDUC71VlTY ( IJ s/cm): 951 
DESCRIP710N OF INITTAL TURBIDITY: Mudd~ 

DESCRIP710N OF FINAL TURBIDITY: Mudd:l 

FINAL MEASURED TURBIDITY: Greater than 100 NTU's 
e 

ItEU APPROVED BY: R. C. Williams MMES 

ODOR 
None Q£. W~TFR: 

WATFR III GROUND SURFACE D TANK TRUCK 
DISCHARGE/) D STORM SEWERS D STORAGE TANKS 
TO: DDRUMS DOTHER 

INITTAL PRE-DEVELOPMENT 
WA TFR DEPTH: 36.0 feet from ground surface. 

DEVELOPMENT OBSERVA TlONS 

Well has bend in stainless steel casing, can only measure to 50.4 feet. 
Had to develop with work over rig. 

OBSERVER SlGNATURE,/IJATF "'1> .Cl.r.SlC~oc:8~ 4/23/90 
D. Charles Lyt e 

I e 
PAGE .l!. OF ...12.. 
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ERCE ItEZ.L NQ 992 

~ Environmental 
LOCA TlON.·WAG-3 and Energy 
DATE': 4/03/90 ~ Services Co. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WELL VOLUME = 10.4 GALLONS 

-
GALLONS DCSCRIPT10N II£ASlJR£1J 

pH 
COMJtIC- roTA/. IfEZ.L 

DATE' TlAl£ PUMPED OF' TIJRIIIDITY 11T1~ 
QAl.LONS ..aUAID' COMMENTS 

7lIRBIDITY (NTV'S) , II$. em PtJIIP£D PUMPED 

4-17-90 1430 95 Muddy -- 7.4 923 95 9.1 

4-23-90 1400 225 Muddy * 7.5 951 320 30.8 

'. 

e 

RESUL TS A T END Muddy * 7.5 951 320 30.8 OF DEV£LOPMENT 

COMMENTS Well was crooked. Had to develop with work over rig. Poor producer, 
dried Quickly, remained muddy and would not clear. Had to pass on 

account of 30.8 well volumes: and moved to another hole. 

* Greater than 100 NTU's. 

-e 
OBSERI£R SlGNATURE/I)ATF "b.~.£¥-,- 4/23/90 

U • l.,n a T'I t! :s LY \. I t: --
PAGE 15 OF --.1:..? 
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ERe / EDGE 
.., Environmental 

and Energy 
~ Services Co. 

1.0 General Inrormation 

1.1 .ell Location 

MONITORING WEZ.i. PROGRAM 
Hf1.I.. IJATA NARHA "lIE' 

HEZ.L No. 993 

Monitoring well number 993 is located in WAG 3. It is 
located in the northeastern corner of the contractors 
landfill. The location is shown on ORNL drawing 
number C3E20004 A075. Survey coordinates for this 
well are N 21,884.3521, E 25,619.0831 (X-10 grid) or 
latitude 35°-55'-04.82" and longitude 84°-19'-54.66". 
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 993 was drilled by A. L. Clark Dr;lling 
Services, Inc. A Gus Pech rig was used to drill this 
boring for monitor well installation under operation 
of A. L. Clark., III with the assistance of Leo 
Johnson. Drilling commenced on 12-2-87 and was 
finished on 12-9-87. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a 
well schematic is included on the well installation/ 
completion form. A synopsis of the drilling activity 

PAGE ..L OF .-2.l.. 
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AlONlroRINt: ftEZ.J. PROGRAM 
HELL 0.14 TA NARRA TlVE: 

HELL No...2..2.3. 

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

12-2-87 

12-3-87 

12-4-87 

12-7-87 

12-8-87 

12-9-87 

The rig was mobilized to the staked 
location and set up. 
The boring was split spooned from 0.0 feet 
to 10.0 feet and augered from 0.0 feet to 
10.8 feet with 14-inch augers. 
A 12-foot section of 10-inch surface casing 
was steam cleaned, set in the boring and 
grouted. 
The boring was deepened with an 8-inch 
hammer bit. 
The boring was set with 4-inch stainless 
steel casing and screen. A sandpack and 
bentonite seal were installed. 
The annular space was grouted. 

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

2.0 Technical Xnformation 

2.1 Deco~tamination Proce4ure. 

The drilling rig, down hole tools, surface casing, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent 
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the cleaning decontamination procedures outlined in 
the drilling specifications (Release Specific 
Technical Directions for Regulatory Compliance 
Moni toring 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 Geo109Y 

WAG 3 is located in Melton Valley which ,is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauga Group. 
The Chickamauga Group consists of eight units, 
designated by letters "A" to "H" (Stockdale, 1951). 
WAG 3 is underlain by units E, F, G and H. These 
units consist of thin bedded nodular limestone with 
clay and shale partings. A portion of unit H and unit 
F consists of calcareous siltstone alternating with 
beds of olive gray to maroon shale. Strike and dip 
varies from N 45· E to N 55· E and 25° to 35· 
southeast, respectively. 

2.3 Sample Collection 

Two soil samples were collected during drilling, 
placed in I-CHEN specialty cleaned glass containers, 
sealed and submitted to Sample Receiving, Analytical 
Chemistry Division, Bldg. 4500S, ORNL. Chain of 
custody forms for these samples are included with this 
data package. Soil sample 993S1 was collected in the 
augered/split spoon interval from 0.5 feet to 0.7 feet 
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on 12-3-87 and soil sample 99382 was collected in the 
split spoon interval from 9.6 feet to 9.8 feet on 
12-3-87. 

A drill water sample was collected from the water pump 
on the drill rig on 12-7-87. Analytical results for 
the three samples described above can be obtained from 
the Remedial Action Program data base at ORNL. 

2.4 Installation an4 Development 

2.4.1 InstallatioD 

This was a "Type 8" well. A 14-inch diameter boring 
was augered from qround surface to bedrock (10.8 
feet). A 10-inch diameter strinq 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 8-inch diameter boring to a total 
depth of 45.0 feet. A 4-inch diameter stainless steel 
sil t trap was installed from 44.7 to 45.0 feet. Above 
the silt trap, a 4-inch diameter stainless steel 
screen was installed from 23.9 feet to 44.7 feet. A· 
4-inch diameter stainless steel casinq was installed 
from the top of the screen at 23.9 feet and extendinq 
1.75 feet above ground surface. A sandpack was then 
poured into the annular space from 21.9 to 45.0 feet, 
with a 2.4-foot bentonite seal poured into the annular 
space above the sandpack from 19.5 to 21.9 feet. The 
annular space from the top of the bentonite seal to 
the surface was .tremie qrouted with a .cement/bentonite 
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slurry. A detailed schematic of the well is included 
on the well installation/completion form • 

2 .... 2 • ell Development 

Well number 993 was developed to remove drill 
cuttings, silt, and other fines. The monitoring well 
was developed using a Geoquard pump with an air 
compressor. All pumps were cleaned prior to use 
according to specified cleaning procedures (see 
Paragraph 2.1). The well was dev.eloped until a 
measured total of 564 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 2.0 NTU's. 
A development form showing the exact method of 
development and other pertinent data is appended. 

2 .... 3 Installation of De4icate4 Monitoring .ell 
PUmp 

After the well was developed, a Geoquard Model No. 
5614 dedicated monitoring well pump was installed on 
5-7-90 at a depth of 42.6 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. 

By4raulic con4uctivity Testing 

Well number 993 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity 
of the well screen. This was -accomplished by 
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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 3.67 x 10-' em/second (shown as 
permeability on the hydraulic conductivity 
calculations printout attached) was calculated using 
the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in 
this data package. 
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PRE:.. -DRII.:i.ING CH~CKI.IST FOR 
MONITORING WELLS 

COMPLIANCE 
PRE -DRILLING TASKS fMlE INITIALS 

1. £'XCA VA 770N PERMIT 08 TAIN£'[). 12/03L87 ibN. 
2- AU EQUIPMENT HAS 8EEN CLEAN£'[) 8EFORE DRIWN(;. 12/03/87 IJl.Ii. 

Ja, SCREEN AND CASINGS HA ~ BEEN WASHED, STFAMEl), tU8 
RINSED IHTH DE-IONIZED OR DIS77LJ.£'O WA TE'R, RINSED 
.. TH ISOPROP'fL ALCOHOL, ItRAPP£'[) HlTH PROTFCl1l£ 
COVERING AND STOR£,[) OFF THE GROIIND, 

Jb, PRE-PACKA(;£,[) SCREENS, CASINGS AND CENTRAUZERS 12/08/87 1l1.H. 
WERE USED. 

4. HtWK AREA FOR SAMPLE EXAMINA l10N COlIER£'[) HlTH 12/03/87 1J.U1!. 
CLEAN POI. 'tE'TH'YlENE. 

5- CLEAN KNIIIE'S, GlO~.s; SAMPLE ,JARS AND LAB£Z.S 12/03/87 JiJ"--
ON-HAND. 

e 6. POL'tE'TH'I1.ENE COlIER IN PLACE OIlER HOLE. 12/03/87 ODH 
. 

ADDll10NAL N01F.S'/OB.5'D?VA l1ONS: 

e OBSERveR SIGNA 1ZIRE/fJATF ftt 'I). t1J¥, 12/03/87 
Bryn . Howze 
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EQIIIPMENT 

RIG 

AIICERS 

BITS 

RODS 

SAMP/.£RS 

PIPES 

WORK TOOLS 

AIIGER PINS 

ERe / EDGE 
~O Environmental 

and Energy 
~ Services Co. 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROP'tZ. 

SCRAPE STEAM STf'AM AlCOHOL 
CIIAN RINSE RINSE 

I X X X NA 

X X X X 

X X X X 

I X X X X 

I X I X X X 

X X X X 

X X X X 

X X X X 

WELL No 993 .. _----

DEIONIZED 
WAl'FR 
RINSE 

I N/A 

I X 

X 

X 

X 

X 

X 

X 

OBS£RVD/ _1!IR.0I41F ~ < '1. ~ 12{02/87 
Bryn . Howze 
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ONNL AlONITORING WELL LOG PAGE' --L ar-L 
£0CA110N: SWS8 J DATE: START: 12L03L87 

Aver~ L. Clark II FINISH: 12/09/87 
DRILLER: 

Bryn D. Howze Leo Johnson LOGGED BY: 
HELPER: 

DRILL: Gus Pech H£ALTHPHrslQST: Paul Eldridge 

TYPE DRlWNG: Auger z Air Rotar~ £UllRlCANT nP£: Gr~fim Styff 
No. SAMPLES TAKEN.: 3 ~.2 Soi1[1 Drilling Water 

CONTAINMENT TYPE: Plastic, Auger Pan, Containment Box 
.. " ,'". " 

THICKNESS OF SOIL (REFUSAL DEPTH): 10.0' DRII.J.JNG FLlIID SAMPI.£S: 

DEPTH DRILLED IN ROCK: 35.0' 
~. Water DA TE: 12/07/87 

I 

TO TAL DEPTH OF IIfl.L: 45.0' 
.. 

.~~ SMIPIL P£RC£Nr 
(NUMBER .. RECO!6tY ~ tJ£SCRIPTION 

IFTlOM TO INTeRVAL) I (SPLIT SPO(JNS) ~ .. n,? 

0.0 0.4 100% Topsoil, silt, medium to dark brown, with 

e roots and rock fragments, firm. 
0.4 4.6 0993 Sl 100% Silt, slightly sandy. light brown. mottled ,., 

'i.iI! 

0.5-0. ii' black, orange, yellow, with weathered rock "'I~ 

fragments, very stiff (more clayey in'lower 
.1',.", 

0.5'). 
4.6 5.2 100% Weathered limestone and clay, sliahtlv silty. 

limestone. light grav (weathered) to areenish 
gray (fresh) appears as float in clay that 
is slightly silt:v. medium brown to oranae 
brown, mott1 ed black. yellow. red. areeni sh 
arav. very stiff. 

5.2 6.8 100% ClaY, sl ightly sil tv. medium brown to oranae 
! 

brown, mottled black. vellow. red. areenish 
arav. very stiff. 

6.8 10.0 0993 S2 100% Silt. very clayey. medium brown mottled oranae 
9.6-9.8' black. yellow. red. weathered limestone at 

10.0'. verv stiff to hard 

e 10.0 10.8 Limestone, lioht ~rave weathered. Auaer 
refusal at 10.8' No detai led 1i thnlnn;,.. 

description available from 10.8' to 45.0' due 

PAGC~ ar~' 
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ORNL MONITORING WE'LL LOG 11 PAGe L a---,--
OF:PTH SAMPI.E PERCENT 

-'-FFET) (NUMB£R ~ RECOI,£RY SOIL/'IIEDROCK D£SCIIIP"ON 
mOM TO INlE'RVAL) I(SPUT SPOONS) 

10.0 10.8 (continued from page 1) to use of containment 
box; used 8" hammer bit with no oil added for 
lubrication. 

10.8 15.7 Soft drilling with thin hard streaks. 
15.7 28.3 Hard drilling. 
28.3 32.0 Soft drilling. 
32.0 45.0 Hard drilling with a few thin soft streaks. 

45.0 Total Depth 

, ' 

. 

.. 
J 
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JtEl.L No. 993 

WELL INSTALLA TlON /COMPLETION FORM 
O.R.N.L. MONITORING WE'LL PROGRAM 

I.DCA JtW ';)W,;)I'\-

~c:HS8. ~A1ES 
£ 25,619. 0831 

I.OGGED PROt:JI:rP .. 
BY: Bryn D. Howze BY: Ml chae 1 L. Ebers 

DRlU.JNC G'QWICIANY: A •. L. Clark Drilling Co. 
lMr~ Avery L. Clark, II H£LP£R: Leo Johnson 

ORIUJNC M£7HOD: II l!l /NQI AUGER lQ.8 
c INQI AIIG£R 
m B INQI ROTARY- 3ZI.2 
C INCH ROTAR'!" 

AlA TERlAJ..S USED 
EST. USB) 

Kl.~ fIIItJtJND$ DF 1IDI7rNII: ~ (S/JIfTAfZ' C4.SIW; $FAIJ 

12 • 0 FT. DF .1.!L.« ..... Atz' C4.SIW; 

3. 3 L £4Qr.S DF QDIDIT (SW'AfZ' C4.S1W;) 

7 . 5 fIIItJtJND$ DF ",.".,. ~ (S/JIfTAtz' C4.S1W;) 

.1i. fMU.(I/II$ DF _. (S/JIfTAfZ' C4.S1W;) 

25 • 0 FT. DF ~ J.1Io\ STAIItUSS mz:z Ct.SJW; 

20. 8 FT. DF ..!..... J.1Io\ STAIItUSS mz:z $!t:IfEEN 

U L £4Qr.S DF,s;., 

~ ~ IIIQIJNDS DF .""",,1E I'I1.J.C1S 

_6_ L £4Qr.S DF QDIDIT (WIU C4.S1W;) 

~ IIIQIJNDS '" e.orDID ~ (WIU cuwt;) 

48 fMU.(JN$ '" _. (WIU Ct.SJW;) 

13.9 FT. ",...!.Q.... s_ ~Jm'M CUM: 

AI'A.'J'CW flfJ/Ir. DHiMMiD ..,.. D7II4_ MI.LM3' 
AND USB) K.l.1M3' 
Cavities and Spjllage • 

...... AfZ' C4.-r: ___ tWftJtJ'IB) all /IItJ C 

$TAIICDIS $7Dl C4.-r: 
___ IiIftJtI1BI all /IItJ C 

IIZl. co. USB) I! l.tJt:IfIN(1 $1IIl QMJr 

I..F'. 
I..F'. 
I..F'. 
I..F'. 

C 1Z.U!M 1ItJIIIt_ ICl. co. 
C""." 

• T JJrAII' USB) u II /IItJ C 
Al0ftf1ORfN(J IIE.L PUMP IIAS£ SET AT 42.6 FEET. 

C£N1RALIZER$ AT 3. 0 FEET. 
23.5 FEET. 

45.0 FEET. 

NOTE: 
AU. t:JDI7HS AIlE ~ 
FROM CIfOtIND SURFACE 
IN.ESS D7H£R.s£ N01ED: 

TYPE B WELL 

NtJLE :~rt::, 

1ID17f1M DF .... 
NtJLE45..0 RET 

£L!v. ~ND. 840.39 
£L!v. TOP STAlNJ.ESS.

14 STEEl. CASMi'~; 
DRIWNG OA TES: 
STARn9t 12-03-87 
F.Mq~ 12-09-87 

........ "UW<IrftI' CAl' 

[.. _-=-- aA. SLfI"'At.ZL': 
PIft17Et:TIItE C4.SIW; ~ 
RlDI£ tJIt!tIUNIJ ..... AfZ TO 
!!:!.:lLmT II£LDW QIlIOIJNI) 

..... AfZ' 

~PArD 

':A • ..li-« 44. IIt}!fE HQLC 
_u •• u_ m 1!Y..Jt RET 

F..fJJji----~_. _~O ~ 0 .1" 

~ ~~:CA 
..... Atz' TD m RET II£LDW 
tJIt!tIUNIJ SlJlllFAfZ 

.fJ;.:·~· . 

.srAL ~ TO· 
'l\lJL RET . 

~ IJI1IIIf')t:K l.I1I1 .lll.Jl 

[1. -1L.. .. I/IQ/I£ HOLE 

.. '!f.' s:,. O. 0 
TD 

r.J • t1lN1IfAIJZEIf 

1:':1- ~~.s:,. 
£tIP ~ 1. 9 TD 

-- ~ni7 
...!...._~$1DL 

I~"----m ~..2.:2....TD 
• ~ _ S"fAIIIUSS $1DL "Oa. 

l:!:!! -'5."(f''': jia] TO 

PAtE lL tY .ll.... 

.v;.g 

f:.1!'l 

.f~ 

;>j~'f} 

~:ti·5 



..,. ERe / EDGE 
HE'LL No. 993 Environmental 

and Eneru OAT£': 12/09/87 
~ Services Co. • 

M,.ONlTQl1lNG ~I.' AlA lEli.l~'S 
CERllRCA T/ON 

ITFU/A!A TFRIAL 12~ lE. "!iEJl 1M. Tefl tJl.IMIJOI 

SAND 12/m4/87 3 

12/08/87 3 

BENTONITE 
12/04/87 3 

12/08/87 3 
STAINLESS STEEL. SCREEN ( PREPACKAG£'D • )£5') o NO 12/08/87 5 

STAINLESS STEEL. CASING ( PREPACKAG£'D ~ :f) 12/08/87 5 
STAINLESS STEEL CENTRAUZERS ( PREPACKAG£'D ~ :f) 12/08/87 5 

STAINLESS STEEL. CAPS ( PREPACKAG£'D • )£5') 
ONO 12/08/87 5 

MONITORING HELl PUMP (PREPACKAGED ~ =) 5/07/90 5 

GROUT 12704/87 15 
12/09/87 15 e 

HELl COVERS 

StlRFACt: CASING 12/04/87 2 

COUUENTS: 

-

OBSERWfR SlGNATURE/l'JATE' ~~.~ 12/09/87 
Sryn • Rowze e 
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POST-Hf"LL COMPLEnON 
CHECKLIST 

IELL No. 993 

COMPLIANCE 

POST- KLL CQMPLEllON TASKS 

1. MUD SCRAPED FR()If AUGER$. SMIPL£R£ AND AU. 
OTHER EQtJIPII£NT. 

2. AU. MUD FROM RIG AND CQl.JlPll£NT SCRAPINGS AND 
Cf./T7ING:S lHSPOSED OF IN ACCORDANCC 11TH 1H£ 
SPeC/FICA "ON- PROWD6). 

.1 lIEU D£1QQPElJ IN ACCORDANCE 11TH 1H£ SPCCIFICA"~ 
PROVIDED AND DCTM.S OF THE fJ£lIELOPIIENT AC"IIfTY 
RCCCIlOED. 

-#. DRII.J.JN(; SlTC PROPERI.. Y CLEAN£D UP N7£R 
COMPt.£71()N ()!(' IfEZ.L INSTAJ.J.A 'lION. 

IM1E INIT7ALS 

12/09/87 1111 

12/09/87 IJPH 

5/07/90 1:::> LL 

12/09/87 IlJ2Ji. 

_ R£l.EASE SPeCIFIC. TCQHCA/. lHREC1It:WS FOR R£tUA 1r1RY COIIPUANCC AIONITORINC MlEUS 
PHASE t OAK RIDGC NATIONAl. LABMA1rJRY. OAK ~ Ira. K-4147, APRM. tlNl7. 

fJIISERJ9t S1QVA~ATC ~ ~. q~12/09/87 
Bryn owze 

~~~Oe,o~~ : C ar es Lytle I. 5/07/90 
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~ 
ERCE 
Environmental WELL No. 993 and Energy 

~ Services Co. L OCA 770N.·WAG-3 • MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF" 
Surging and Pum2ing Q~i£", Qf!.M~I:I.,[; 

DEVELOPMENT 4/06/90 BEGAN DATE: 17ME: 

DEIlE:LOPMENT 5/07/90 ENDING DA TE: 

DEIlE:LOPMENT 
D. Charles Lytle OBSERVED BY: 

ONE HEl.L VOLUME: 3l.2 GALLONS 

TOTAL GALLONS PUMPED: 564 TOTAL JfElL VOLUMES PUMPED: 18.1 

INI17AL pH: 7. 5 RNAL pH: 7.7 

INI17AL CONDUC17V1TY (Ii s/cm): 769 RNAL CONDUC17V1TY (/Js/cm): 549 

DESCRIP170N OF" INITIAL TlIRBIDITY: Cloud~ 

DESCRIP170N OF" RNAL TlIRBIDITY: Clear e 
RNAL MEASURED TlIRBIDITY: 2.0 NTU's 

JfElL APPROVED BY: R. C. Wi 11 iams MMES 
ODOR . 

None QE.1f~TER: 

WATER III GROUND SURFACE. C TANK TRUCK 
DISCHARGED C STORM SEttCRS C STORAGE TANKS 
1'0: C DRUMS COTHER 

INI17AL PRE-DEVELOPMENT 
WATER DEPTH: 21.6 feet from ground surface. 

DEVELOPMENT OBSERVA 770NS 

OBSERVER SlGNATlIRE/tJATE :t>,Ci-oj,tD ~~ 5/07190 
_!hSharles L~tle e 
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ERCE Itf:l.L NQ 993 ... Environmental 

LOCA "ON.- WAG- 3 and Energy 
DATE- 4/06/90 ~ Services Co. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WElL ...a.UME = 31.2 GALLONS 

-
fJAU.DNS DE5'C1IJP1IQN IIEASIJ1lED 

pH 
ctJIIIDIIC- TDTAI. lEU 

DATE TlAiE tJF TUfI«IITY I,::J!, tiW.LDNS IiDt,tI.fjE3' COMMENTS PIJJ#IED 7VIIBIDITY (N1V'$) PIJJ#IED PUIIP£D 

4-06-90 1400 12 Cloudy -- 7.5 769 12 
5-01-90 1400 213 Cloudy -- 7.6 811 225 7.2 

5-02-90 0930 81 
::'llgntlY 

7.6 475' 306 9.8 Cloudv --
5-03-90 0900 75 sllghtly -- 7.7 497 381 12.2 Cloudy 
5-03-90 1100 48 ~~~~~~lY -- 7.8 584 429 13.7 

5-03-90 1330 15 Cloudy -- 7.9 579 441 14.1 
5-04-90 0900 44 Cloudy -- 7.8 386 485 15.5 

5-04-90 1330 35 Cloudy -- 7.3 503 520 16.6 

5-07-90 1100 34 
Sllghtly 

7.7 509 554 17.7 Cloudy --e 5-07-90 1300 10 Clear 2.0 7.7 549 564 18.1 c' 

RESUL TS A T END Clear 2.0 7.7 549 564 18.1 
OF DE'4l.OPMENT 

COMMENTS Nic@ nrnducpr .:;tavs clear after .:;ura;na Pac::c::pd with ?O NTII'c:: 
and moved to another hole. 

.-

e 
OBSERII£R SIGNA T1JRE/t)A TE "'l:::>. ~~b.", 3~ 5/07/90 

u. Lnarles Lvt'!'le --
PAGE ....!? OF --11 
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Environmental 
and Energy 
Services Co. 

WELL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
PROGRAM SLUGT~ V~RS!ON £,1, NOV. ~~86 

THIS PROGRAM CALCULATES MEAN TRANSMISS=VI~IES 
SLUG-TEST DATA BASED ON TWO ANALYTICAL 

!1) METHOD OF COOPER. BREDE HOEFT AND PAPADOPULOS 
(ARTICLE IN VDL.3. NO.1 OF WRR ENTITLED 

.; r··.;_: 
l '-:/ ,:!::r / 

993 

fl F~:ESF'Cjt\!SE: Or~" A F" I ~\~ I "rE I) I !~r1E'rE:F:: tAJEL1_ ;'0 Pi;\~ I !")ST Pil\l-;~ Aj\!E~(]LJE: 
C~r"!{.:IF~:E:E or i . .1J!-'21TEF:: 11 ) 

(2) METHOD OF SOUWER AND RICE~ 1576 ARTICLE IN 
VOL. 12. NO.3 O~ WRP ENTITLED 
"A SLUG TEST FOR DETERMINING HVDRAULIC CONDUC~!V!TV 
OF UNCONFINED AQUIFERS WIT~ COM~LETELY OR PARTIALL 
PEhIET!=i:;!;iT I hl[ (AJELL3") 

liJE:LL_ NO. C?':?3 DATE O~ TEST 5 / 15 / 90 

PROJECT NO.: [221-001 C:L.. J: E!~··t·r ~ t"Ir-'lE=~ 

SITE LOCATION: 110 

EDGE, INC. FIELD INVESTIGATOR: BRUCE McMASTER 

INPUT DP:TA PiP[~ 

INNER CASING DIAMETER = 4. 00 II'--ICHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = Lj .. 00 I t-,ICHES 
DIAMETER OF DRILLED HOLE = 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 20.80 FEE7 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 22.80 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 20.80 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .98 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .30 
FAL.LIN(7;!-HEAD INDEX = 1 ("l" IF FALLII\IG., ,,;:-, " IF F:ISH,iG) 
NUMBER OF DEPTH-TIME DATA POINTS = 20 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2.3483 
~. 7: .. :132. 

PAGE' ..l..6.. or -2.l. 
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WELL No. 993 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME 
( SECOI\~r) 

:1. (:." t)(J 

2()" ~)~) 

3() .. ")('1 

~·C:" ()n· 
5(:, .. ()(:; 
f.:;().: C)~) 

7511 (it) 
S'C; II ()() 

1 (l5" ()(; 
12()'1 {){) 

iSO.OO 
180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
t:,~)()" ()f) 

72C) .. ()(} 

})E:F"Tt-1 'rci V~jf'~ "TEF' 
(FEE"r) 

::::$. 1S() 
~}; .. ()3("; 

:2~ '~}1(! 

:z ;, 7 r:::' (1 

:2 ~ ;;:80 
21,5r.:J CI 
'::.460 
2 .. 34·{) 
:7: I: 23() 
:::" 13('1 
1 c 93() 
1 .. 75C) 
i" ·49() 
1 .. 3t)C) 
1 .. 2S() 
1. 170 
1.140 
1 II 1 etc: 
1 .. (:r5() 

1. (l(lO 

~'-l£ f:i y",! 
{;::-C"":::"';-" ': 
~ -;"",,: 

-;(", 

~:: " ():;j f~'! 

c;:~ :) 
:L w E; 1 (: 
1. " 7'" :L () 
1. •. ~:;::l.;) 

~l .. 480 
i fi :~; etC, 
1 .. 25C) 
~t It lS() 

.950 
,_ 7~7(i 

4. ::.: 1 () 
r. 3E1 1:) 

:; :Z"l() 
II :L 90 
<I 16() 
II l. 2(; 

.07 0 
• ()2 r) 

************************************************************* 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PER!"lEAB I L I TY := I.Z0E-05 FT/SECOND 

TRANSMISSIVITY = 2.51E-04 FT**2/SECOND 

3. b7E-04 Cl"llSEC -----

PAGE . 17 OF'--E-
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CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 
• MCI/CONSULTING ENGINEERS, INC. ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 

o f'fJ 5/ . (615)966-9788 ' . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

193 5 V 5A '3 Sl)i I 
SAMPLER:~ ~ , I DATE: 

f i
'.' 0 7'" 11-13187 v v I SIGNATURE 

o· :!' .. ,........ ." >;' 

RELINQUISHED BY: O4TE: TIME: WITH: 
RECIEVED BY : DATE : TIME: ( SIGNATURE) ( SIGNATURE) 

~~ " .. A'I/n 'FIt AM )VI C-,... nt~ k- f?, 'N-6'1 ,:(<:, 
71 

REMARKS: 

, . 

Q 

I' 
,1' 

.... 

0 
. 

. 

, " 

. ":-- .. ::;, 

TIME: 

1/: 10 11M 

WITH: 

O(!JL 



CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSULTING ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVILLE KNOXVILLE HUNTSVIL~ LOUISVILLE . 
01..'13 5'-(615)966-9188 . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

'1'1:; 5V5 A :3 5f) i I 
SAMPLER : ~ tf2L-. , I DATE: TIME: 

rvu"JJJJ.- t:?6 - 9· '8 . '''/J 187 1I:l!O 4"1 v q : J 

RELINQUISHED BY: Il4TE: TIME: WITH: 
RECIEVED BY : 

DATE: TIME: WITH: ( SIGNATURE) ( SIGNATURE) 

~_~a-- 1/~/Jlf/17 9.'" AI'1 }/IC-I- ~ajy~ '1.1Y-~ 1 q :{' o «..tJ L , (/ 0 

. 

REMARKS: 
. 
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CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSULTING ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE () 9tr) WI (615)966-9788 ' . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE: 

113 . 51/SA 3 Or; JJih" VafQY" 
SAMPLER:~. 
~ 

DATE: ./ TIME: 

1;),/7/87 1/:301111 ., u , v t SIGNATURf: 

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

DATE " TIME: WITH: ( SIGNATURE) ( SIGNATURE J 

~~ M't/n r:ltA,. ).4t:-L ~k '-z,.ofi-'6 1 t:;:16 vt:NL 
" (/ U 

. 

REMARKS: 
. 

I 

! 
i 
I 
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ERe / EDGE 
..., Environmental 

and Energy 
~ Services Co. 

1.0 General Information 

1.1 .e11 Location 

MONITORINe H£l.L PROCRAM 
ItE1..i. DA TA NARRA l1VF 

HEl.L No.~ 

Monitoring well number 994 is located in WAG 3. It is 
located in the northeast corner of the contractors 
landfill.· The location is shown on ORNL drawing 
number C3E20004 A075. Survey coordinates for this 
well are N 21,895.0273, E 25,639.9173 (X-10 grid) or 
latitude 35·-55'-05.02" and longitude 84°-19-54.52". 
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." 

1.2 Drilling Information 

Well number 994 was drilled by A. L. Clark Drilling 
Services Co. A Gus Pech rig was used to drill this 
boring for monitor well installation under operation 
of A. L. Clark III with the assistance of Leo Johnson. 
Drilling commenced on 12-6-87 and was finished on 
1-4-88. 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 

PA~....L OF 19 



~ 
~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

AlONITORING Iffl1 PR()(;RAM 
~ OA TA NARRA "'IE 

HELL No. 994 

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

12-16-87 The Gus Pech drill rig was steam cleaned 
and mobilized to the staked location and 
set up. The boring was drilled from 0.0 
feet to 16.8 feet with 14-inch augers. 

12-17-87 The boring was deepened to 17.6 feet with 
14-inch augers. 

12-18-87 set and grouted 19 feet of 10-inch surface 
casing. 

12-21 ~ 12-22-87 The containment box was cleaned out. 
12-28-87 set 60 feet of 4-inch stainless steel 

casing and grouted annulus. 
12-31-87 steam cleaned drill rods and bit and 

drilled from 60.0 feet to 80.5 feet with a 
3 7/8" tricone bit. 

1-4-88 Checked water level, blew hole dry and 
pulled rig off site. 

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

PAGE --L OF 1L 
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ERe / EDGE 
~ Environmental 

and Energy 
MONITrJRIN(; If£U PROGRAM 

~ Services Co. 
~A ~~ ~.-rfA 71/£ 

2.0 ~.chDical Information 

2.1 Decontamination Proce4ure. 

The drilling riq, down hole tools, surface casinq, 
stainless steel screen, stainless steel casing, 
centralizers, and stainless steel silt trap underwent 
the cleaninq decontamination procedures outlined in 
the drillinq specifications (Release Specific 
Technical Directions for Requlatory Compliance 
Monitoring Wells Phase 1, Oak Ridge National 
Laboratory, Oak Ridqe, W.O. K-4147, April 1987, 

pqs. 2-4). A checklist of the cleaned materials is 
included with this data packaqe. 

2.2 Geology 

WAG 3 is located in Mel ton Valley which is in the 
Valley and Ridqe Physioqraphic' Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauqa Group. 
The Chickamauqa Group consists of eiqht units, 
desiqnated by letters "A" to "H" (Stockdale, 1951). 
WAG 3 is underlain by units E, F, G and H. These 
units consist of thin bedded nodular limestone with 
clay and shale partinqs. A portion of unit H and unit 
F consists of calcareous siltstone alternating with 
beds of olive gray to maroon shale. Strike and dip 
varies from N 45· E to N 55· E and 25· to 35· 

southeast, respectively. 

.. I 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

2.3 sample Collection 

MONITORING HEl.L PROGRAM 
HELL 014 TA ~t1A"1IE' 

HELL ND._ 

A drill water sample was collected from the water pump 
on the drill rig on 12-31-87. Analytical results for 
the water sample described above can be obtained from 
the Remedial Action Program data base at ORNL. 

2.4 Installation an4 Develop.ent 

2.4.1 Installation 

This was an open hole or "Type e" well, without a 
stainless steel screen. A 14-inch diameter boring was 
augered from ground surface to bedrock (17.6 feet). 
A 10-inch diameter string of decontaminated. steel 
surface casing was installed and 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 8-inch diameter boring to a depth of 60.0 
feet. A 4-inch diameter stainless steel casing was 
installed and a 1.1-foot bentonite seal installed from 
58.0 feet to 59.1 feet. The boring was tremie grouted 
from the top of the bentonite seal at 58.0 feet to 
ground surface. The air rotary method was then used 
to drill a 3 7/8-inch diameter boring (open hole 
interval) from the bottom of the 4-inch diameter 
stainless steel casing at 60.0 feet to a total depth 
of 80.5 feet. A detailed schematic of the well is 
included on the well installation/completion form. 

PAt;£: ~ OF.!!.. 
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.ell Develop.ent 

Well number 994 was developed 
cuttings, silt, and other fines. 

MON/TOR/Nt: WEll. PR()(;RAAI 
WEl.1. 014 TA NARRA TIl,£' 

HElL No. 994 

to remove drill 
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 340 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 2.0 NTU's. 
A development form showing the exact method of 
development and other pertinent data is appended. 

2.4.3 %nata1lation of Dedioated Konitoring .e11 
~p 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed on 
4-17-90 at a depth of 78.2 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 HYdraulio conduotivity Testing 

Well number 994 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 
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ERe / EDGE 
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and Energy 
,.. Services Co. 

MONlraRlNG H£l.L PROGRAM 
H£l.L DA TA NARRA"VE' 

HEZ.L No.~ 

measured usinq a Druck 15 psiq pressure transducer and 
an Omnidata Datapod II data ~ecorder. The hydraulic 

conductivity value of 7.01 x 10.5 em/second (shown as 

permeability on the hydraulic conductivity 

calculations printout attached) was calculated usinq 

the Bouwer and Rice method. A computer printout of 

the hydraulic conductivity calculations is included in 

this data packaqe. 
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e8.E:. -128/l.l.lf1/2. CI:f.C:Cl!l.L~T EQI1 
MONIT08.ING Hf"LI.S 

COMPL!Ali.kE 
PRE -DRILLING TASKS /ME INlnALS 

t. EXCA VA TlON PERMIT OBTAINED. 12L16L87 ~1.1I. 
2. ALL E()(IIPMENr HAS BEEN ctEANED BEFORE DRIWNt;. 12/16/87 Hl.!I. 

.Jtt. SCREEN AND CASINGS HA J,£ BEEN WASHED, STEAMED, flilA i 

RINSED tilTH DE-IONIZED OR DlSTlJ.J.£D WA TER, RINSED 
tilTH ISOPROP'ft. ALCOHOt. WRAPPED IIITH PROTFCTlJ,£ 
COIICRING AND STOR£D lJFF' THE GROUND. 

.lb. PRE-PACKAGED SCREENS. CASINGS AND CENTRALIZERS 12/29/87 DiB. 
WERe USED. 

4. HCWK AREA FOR SMIPI..E EXMflNA TlON COVfR£D /11TH 12L 16l87 lJJII 
ctEAN POt 'l'£TH'YLEN£. 

5- CLEAN KNI~ Q.O~ SAMPJ.E JARS AND LAB£l.S 12/16/87 JIlL 
ON-HAND. 

e 6. POL 'l'£TH'I'LEN£' CO~ IN PLAC£ O~ HOLE. 12/16/87 Bblt 

ADDITIONAL NOTES/OIISERVA TIONS: 

e _1tlP_~1F ~ 'j). ~ 12/16/87 
Br D. Howze 

PAGe l OF -1.2 



ERe / EDGE 

I "0 Environmental WE'LL No 994 

! and EnerlY ------
~ Services Co. • 

12~.r;'QNLAUIN~ TlQIV '-HE:.C.KI.IS.,T 
DRILLING E:.OUIPMENT 

ISOPROPYl. DEIONIZED 
EQUIPMENT SCRAPE STEAM STEAM A/.COHOL WATER 

CLEAN RINSE RINSE RINSE 

RIG X X X N/A NAI 

AUGERS X X X X X 

8/TS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

PIPES X X X X X e 
WORK TOOLS X X X X X 

AUGER PINS X X X X X 

OBSERVER SlGNATlIR(IZ)41E ~ 1J.. ~ 12l18l87 
Bryn D. Howze 

PAGE..lL OF...l.9. 
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ORNL AlONITORING WELL LOG PAGE' --L a:---L-
LOCAl1ON: SWSA 3 OAT£.' STARr: 12L16LB7 

. ORILJ.ER: Avery L. Clark III FINISH: 1/04/88 

HElPER: Leo Johnson LOOGCD BY: Bryn D. Howze 

DRILL: Gus Pech HEALTH PH'f'S/c/ST: Paul Eldridge 

'TYPE DRlWNG: 8yg~rl 8jr BQtar~ L~/CANT ~. Sj]j~QD StQ~Q~k 

No. SAMPLES TAKEN: 1 ( one ) ~. Drilling Water Grease 

CQNTAhVM~T~' Plastic, Containment Pan, Containment Box 

THICKNCSS a:- SOIL (RER/SAL OCPTH): 16.8 1 

DRILLJN(; FLIIID SAMPt.ES.. 

IJ£'PTH DRlLJ.£D IN ROCK: 63.7 1 

1'IP£' Water OAT£.' 12/31/87 

TOTAL DEPTH (JF IfflL: 
80.5 1 

DEPTH SMIF't.E PCRCDIT 
tn.";';;' . (~M! RCCO..atY ~ 1J£SCRIP11ON 

[FROM TO hVTERV. I (SPUT SPOCNS) 

0.0 0.3 Topsoil, medium to dark brown, with roots and 

e rock fr~ments. firm. .. 
0.3 4.8 Silt. slightly sandy. light brown. mottled 

- black. orange. --'lellow. with weathered rock 
fragments~ ve~ stiff. 

4.8 6.5 Weathered limestone and clay, slightly silty; 
limestone, light gray, (weathered) to 
greenish grayJfresh) appears as float in 
clay that is medium brown to orange brown, 
mottled black, yellow, red, greenish gray, 
stiff. 

6.5 16.8 Clay, slightly silty, medium brown to orange 
brown, mottled black, yellow, red,greenish 
gray, very stiff. 

16.8 17.6 Limestone, weathered, light gray. 
Auger refusal at 17.6 1

• 

No detailed lithologic descriptions available 
from 17.6 1 to 80.5 1 due to use of contain-

e 17.6 19.0 
ment box. 

Soft dri 11 i ng • 
19.0 24.0 Hard drlll lng. 

PAGE' ~ a:- 19. 
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Environmental KLL No. 994 and Enercy 

~ Service. Co. 

ORNL MONITORING WE'LL LOG II PA(;C L QC"~ 

~~ SAMPLE PERCENT 
(NUMB£R • R£'CO'IERY SOIL/SEDROCK D£SCRIPTION 

FROM TO INTFRVAL) I (SPUT SPOONS) 

24.0 27.C Soft drilling. 

27.0 29. f Hard Drill ing. 
29.5 32.( Soft drill ing. 
32.0 43. ( Hard dri 11 ing. 
43.0 51.( Soft drilling. 
51.0 73. ( Hard drilling, returning water was light gray. 
73.0 77. ( Moderately hard to soft drilling, returning 

water was maroon. 
77.0 80.~ Hard drilling, returning water was light gray. 

80.~ Total Depth 

. 

-. 
PA(;C l..O- QC" ~ 
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and EnerlY 
~ Services Co. 

WE'LL· No 994 -

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

L~ 'I'IOIV. ........ , , ... 

r;rA ~. Tflfff'NATES 
£ 25.639.9173 

LOGGED PROOFED 
BY: Bryn D. Howze BY: M; chael L. Ebers 

~LUMG ~~ A. L. Clark Drilling Service 

DRILLER.: Avery l. Cl ark t I I I HELPER: Leo Johnson 
~I.LING M£7HO/): III 14 INCH AlICER 17 6 L.F. 

o INCH AlICER L.F. 
III 8 INCH ROTARY /..F. 
III 3 718 INCH ROTARY LF. 

M4"IERW.S IJS£T) 
aT. lAID 

MZ. ~ 1"tItJIIID$ tJF IIDI1r:1ItI7E I'ElJE7S (StIJIfFAt:E C4.SfIIIC !l£A!J 
~ n: tJF ...liL.« .... At:E C4.SfIIIC 

5 . 3 _8_ $ACtS' tJF CI/JIEJIT (StIJIfFAt:E CA.SIW:) 

..l..!L I'CItItID$ tJF PDWJDIEIJ /IEN7rJM1£ (StIJIfFAt:E CdMI') 

48 QA/J.DN$ tJF 114 7fJt ~At:E CA.SIW:) 

~ n: tJF ~ ."'4, STAllCDS.S'7m CA.-

15 . 5 12- SIQI'S tJF ~~ (£s CA.SIM:) 

.ML I'CItItID$ tJF ~ .enr:w1E (£s ~ 
180 QA/J.DN$ tJF .. 7fJt (£S CdMI') 

..5!L I'CItItID$ tJF .enr:w'/E' I'B..U'7S 
(STMtII.ES$.nm C4.SfIIIC S£fI.) 

IIIIE'AA'W f/fJIt IJRE1IIENCES ~ "..... 
~ANDIAID~ 
More grout used due to cavity below 
surface casing. 

.... MI" t::.4'- .... ...,., 
$TA/IIII.lS$ S1IIZ. t:4.-.: 
.... fiIIItJII1fI) 

)£S'rIJ 

)£S'IBI 

-0 

-0 

EL Q:HaWS III LtJt:ItIII(J naz. c:'IIiIIIa 
C /IUIIIH IItJI/IIIJII1 .:.t CIGIIIIJIP 
CD"'" 

MONITORJN(; lIEU PUMP IIt45E SCT AT 78.2 FEET. 

CENTRAllZERS AT 3 . 0 FEET. 
20.0 FEET. 

39.0 FEET. 

60.0 FEET 
NOT£.: 
ALL tJ£P1HS ARC M£ASIIR£I) 
FROM GIiOIJNI) SlJRF'ACC 
IJNI.£SS .?TH£RWIS£ NOTED: . .",. .. ..,. 

ELEV. GROiJND 840 4 I 
ELEV. TOP S~NI.£SS 52 
S1EEL CASING. 842. 
DRILLING OA TE

1
:5.

8
: 7 

STARTED- 12-16-
J7N~~' 1-04-88 

~ 0 IN. IJIA. .5tW'At2;/" 

,.. -1'tf01EClItE CA!i/IIIG 3.26 mT 

MOtE tilII!DIJNI) StIIFAt:E m 
17 . 6 /lfET _ow QROIJND 

c::r.M.'IIII!1f PAD 

iII1f'CIIIT .5E"At ~ 
~I----,.,~ 

~ • 14 "t IJIA. /IIDIIC HDI.C 

JlJL 1D..l1...6.. /lfET 

..!.-« STMNU:S$ SJm. 

FWtS1 2 • 11 /lfET AIOI£ IiIfOUND 

.... At:E 1D 60. 0 RET _ow 
tilII!DIJNI) SUlFA« 

t'" Henton lte.trAL 16.6 m 
17.6 RET 

~Uta 16.8 

t-J _ 8.0 "t _ .otIC HDI.C 

___ •• 0.0 m 
lit -,--

58.0 RET 

r.I • aN7IfAI.I1Dt ~) 

Benton; te 1FM. 
• 

58.0 ,.,59.1 /lfET 

3 7 /8 IItIlJII _ tJllDllIIJ/.£ 

\- 59.1 ,., 80.5 /lfET 

TYPE C . WELL IIIJ/.£ 80. 5 RET • II NOT TO SCA/.E 
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ERe / EDGE 

J£LL No. 994 Environmental 
and Energy OA 1£": 12/29/87 ... Services Co. 

e 
M..ONLT08/N~ ~I.L MA lE8!~I.S 

CERTIRCA TlON 

I1E:M/MA T£RIAL Qd lE.. fLS£Il fld TCH tJlrlMIJ£'B 

SAND 12/18/87 3 

12/29/87 3 

BENTONITE' 
12/18/87 3 
12/29/87 3 

srAINLESS STEEL SCREEN (PREPACKAGED • )£5) 
o NO 12/29/87 

srAINLESS STEEL CASING (PREPACKAGED ~ ~S) 12/29/87 5 
SrAINLESS STEEL CENTRAUZERS (PREPACKAGED ~ ~) 12/29/87 5 
srAINLESS STEEL CAPS (PREPACKAGED • )£5) 

ONO 
12/29/87 5 

MONITORING ttE"LL PUMP (PREPACKAGED ~ ~~) 4/17/90 5 
12/18/87 15 

GRour 

12/29/87 15 e-
ttE"LL COVERS 

SlJRFACt.- CASING 12/18/87 02 

COMMENTS: 

-

OBSERVER SIGNA TlJRE/bA TE' ~ 4:.. ~ 12/29/87 
Bryn . Howze 

PAGE 12 OF..ll. 
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Services Co. 

POST-KLL COUPLEnON 
CHECKLIST 

lELL No. 994 

COMPLIANCE 

POST- KLL CQUPLEnQN TASKS 

,. MUD SCRAPED FROM AUGERS. SAMPL£RS. AND .4J.J.. 
OTHER EQUIPlJ£NT. 

2. .4J.J.. MUD FROM RIG AND cQtJIPII£Nr SCRAPINGS AND 
CtJrTTNCS DISPOSED OF IN ACCORDANCE IIITH THE 
SPeC/FlCA nON- PROIAD£D. 

.1 JtEU Dfl£LOP£D IN ACCOIfDANCC IIITH THE SPeaF1C.4 T/ON
PROIADfZ) AND OUA/LS OF THE DnnOPltlENr AcnlArY 
RECORO£D. 

4. DRIU.JN(; SITE PROP£RL Y ct.£AN£D UP N7ER 
COMPtE11ON OF- IIEZ.L INsrAUA nON. 

MiE INITlALS 

1/04/88 

1/04/88 

4/17/90 

1/04/88 

&1lli. 

DlJL 

"""DLL 

IiJJL 

_ R£l.£ASE SPeC/FIC-' TEQHCAL DIReCTIONS FOR RetiU.A TORY COMPUANCC MONI'TORINC tI£l.I.S 
PHASE I. OAK RlDG£ NATIONAL L.4BQiPATORY. Q4K RIIX:£. w.a K-4147, .4PRL 1967. 

OBS£R~ SlQVA7lIRC/DATf: ~ 1. ~ 
Bryn . owze 

1/04/88 

J) . C~o.lpp sS~ D. Charles Ly~ 4/17/90 
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ERCE 
Environmental 
and EnereY 
Services Co. 

MONITORING WELL 
DEVELOPMENT FORM 

WELL No. 994 

LOCATlON:~ 

DEW:LOPMENTD£~Tt~~=~_S~ _____________________________________ ___ 

~f~f'&,~Nz:Surg;ng and Pump; n9 

DEVELOPMENT 4/04/90 "ME: _________ _ BEGAN DATE: 

DEVE:LOPME'NT 
ENDING DATE: 4/17/90 

DEVE:LOPMENT 
OBSERVED BY: \ D. Charles Lytle 

ONE' I£LL VOLUME': 38.0 GALLONS 

TOTAL GALLONS PUMP£'D: 340 TOTAL KLL VOLUMES PUAlP£'D:---..9....Q. 

INI"AL pH: 7. 5 fiNAL PH:...2..:...§ 

INmAL CONDUCmATY (JJ s/cm): 774 fiNAL CONDUCmfTY (JJS/cm): 834 
DE'SCRIP"ON OF INmAL TURBIDITY:_M..;,.;:.....;l..;,.k~y ______________ _ 

DE'SCRIP"ON OF fiNAL TURBIDITY:_...loC""l .. el4.arL..-_____________ _ 

RNAL AlEASURE'D TU~DITY: ___ ~2~.0~N~T~U~'~s _____________ ___ 

ItEZ.L APPROVED BY: R. C. Wi 11 ; ams MMES 

ODOR 
OF WATER: 
WATER 
DISCHARG£D 
TO: 

None 
EI GROUND SURFACE 
C STORAI SDtFRS 
CORUMS 

INmAL PRE -O£'VELOPMENT 

o TANK TRUCK 
C STORAGE TANKS 
COTHER 

WA TER DEPTH: 22.0 feet from ground surface. 

DEW:LOPAI£NT OBS£RVA TlONS 

OBSERVER SIGNA TURE/DA TE :t>. ~ &s.f1L 4/17/90 
D. Charles Lytle 

PAGE 14 OF 19. 



• 
ERCE IfElJ. NQ 994 

~ 
Environmental 

LOCA"ON.' WAG-3 and Energy 
DATE: 4/04/90 ~ Services CO. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WELl. VOLUME:::. 38.0 CALl.ONS 

-
t:Al.LtINS D£SaIIJP1ION AEA.SUe!P 

pH 
CtJNIJtIC- 1OT'AL lIEU DATE 71ME I'fIIIIItD OF 1I.ffa:JfT't' 1MT't' fJAJ..LtINS H'%UAID COMMENTS 1VIIIIDIT't' (NTVs) lt~S)t:tId PfAIP£D PfAIP£D 

4/04/90 1100 119 Milky -- 7.5 774 119 3.1 
4/04/90 1300 34 Cloudy -- 7.5 754 153 4.0 

4/04/90 1500 10 Cloudy -- 7.5 736 163 4.3 

4/06/90 1400 12 Cloudy -- 7.7 717 175 4.6 

4/17/90 1430 165 Clear 2,.0 7.5 834 340 9.0 

e . , . 

'" 

RESI.IL TS A T END 165 Clear 2.0 7.5 834 340 9.0 OF' DEVELOPMENT 

COMMENTS Steady producer t ~ood recharger. Passed with 2.0 NTU's and moved to 
another hole. 

.-

e 
OBSERIER SIGNA TUHE/bATE \:> ''''~ ~~ 4/17/90 

u. vllal IC;) '-.:I "IC 

PAGElS OF ~ 



ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 994 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
~ROGRAM BLUST, VER3IDN 4.1, NOV. ]986 

THIS PROGRAM MEAN I E:;~: I '.,) I T I E~; I:::-F~Ci~/! 
DATA BASED ON TWO ANALYTICAL 

'i) METHOD OF COOPER, AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3. NO.1 OF WRR ENTITLED 
!! :-:ESFO!\ISE OF A F I r-"! I TE D I L~ELL TO Ai\! I 
CHf:1F?GE [iF' \l~PfTEF: ii ) 

1'-, " 
" ! OF BOUWER AND RICE, l q 76 (ARTICLE IN 

VOL. 12, NO.3 DC WRR ENT! 
.. (.::, SL.UG TE~3T For:: DETEP!"i I 1\; I !\:C::, .l,L I\)IT~,/ 

OF UNCONFINED AQUIFERS WI7H v OR PARTIAL.Lv 
F;:E:r\iE:l-~:PiTIr·~·jG lrtJELL:::;(1) 

[,,,IELL 1\\0 .. : 994 DATE OF TEST: 5/15/90 

PROJECT" NO.: E221-001 CL I EI\!T; 1""H1ES 

SITE LOCATION: Xl0 

EDGE, INC. FIELD INVESTIGATOR: BRUCE McMASTER 

INPUT DATA AFi:E: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 4.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 21.40 ~EET 
DEPTH FROM STATIC LEVEL TO BOTTOM O~ SCREEN = 57.50 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 21.40 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT -
ESTIMATED POROSITY OF GRAVEL PACK = .30 

.8<7' FEET 

FALL.H-I~,-HE:P!D INDEX:::: 1 .:" 1" IF FAi...LII\!G:, "e" IF FISH~G) 
NUMBER O~ nFPT~-TTMF nATA pnTNT~ = ~~ 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2.1309 
2 .. 1253 

PAGE' _16 OF..il.. 
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m ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL No. 994 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
j I :~'lE: 

,: EjE:::C!i····.!I) 

1. 1.) .. C:=<> 
2()" ()() 

3()" ()C' 

.q.()., C)C~ 

5::)01 (je, 

t.j~) .. ()(r 

75 .. ()::) 
C,:.)(~ .. f)(i 

:L~)5," C)~) 

J. :::() II ()C· 

lS() 10 t)C, 

18(f ~ ()() 
24(; u ~)f) 

:-5()(; i> ()() 

::St.l Ci u {)Ci 

Lj·2() " i):) 

Li·E:(;., ~)C) 

!:.i 4· () J1 C' (:-
6()Ct ,: (;() 

720.00 
840.00 
960.00 

1 ~)8t:) t.i ()() 

1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 

2()" ()() 

2 ~. 6() ~ (li) 

:C>EF'T~·"i °Te} \A~C;"T'EF: 

(FEET ~i 

3 II :39!) 
~; I" ::::l~"() 

~.:: ::: J. ~.) 

3" :~':;iCi 
3,,27() 
3 r; :~5() 

:: .. 21 (; 
,~;:" J. 7(:: 

3 .. 1.2:(:1 
"':!' ()PC) " ... =;. ' .. - , •. 1 ~ 

~3: " (l()C, 
"'":; C~> !.J.i": ...;.. .. 
2" "79(" 
2.66(:' 
2.540 
:~ r. ~,l () 
2. 33() 
2",28(': 
2: t> ::~2() 

2D \)5(J 

~. 940 
1.840 
1" 75() 
1 .. 620 
1.610 
1.540 
1 ~?n .--~ 

1.450 
1.410 
1.340 
1.260 
1.240 

~iEl::;iL! 

;: :=-EET;· 

:: JI ::j( 

::: " l~. :5(:1 
:: .. ::;:~() 

:::.. l:~ (:~ (:! 

..::." 38("1 
_~.. .....: .M. 

" ~> :;::,1.~! 

..;.::,. ':;:2(.: 

:: .. :~: E:() 

....... :~~::(', 

..::. ~ ~. C,:}() 

4 .• l ~J' 
"- ..... - -, 
~: .. ~)':':;".:~ 

., ,-,/ .... '--. 
1. I. '"?; ." 

1 .. 77(; 
1 .. 65(' 
:1. .. :52() 
1.44U 
.1 ... 3 C?C' 
1. <I ,,,),'::":.} 

1.. t)c: 
.:.. II ::)5-C; 

I: S~5Cl 

.86(" 

.730 
n 72() 
.. 65(1 
n 63t.) 
.560 
ft 52() 
.450 
.. 37() 
.35(:: 

~*******************************~*************************** 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.30E-06 FT/SECOND = 7.01E-05 CM/SEC 

TRANSMISSIVITY = 4.92E-05 FT**2!SECOND 

;'Or 17 OF 19 PAulW_ -' 
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_, Environmental 
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II£1.J. No. 994 

HYDRAUliC CONOUCUVllY CALCULA nONS 

2 3 4 

TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 

T MCIICONSULTI~GENGINEERS, INC. ' FOR NUMBER: 

f JJ. t NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
0.''1'1 W l (615)966-9788 . ' " OAK RIDGE NATIONAL LABORATORY 

WELL NO,: LOCATION: TYPE: 

CJt}1./ 5 l,J$A J", ' 
/),; IIi tt4 Vaft'r 

SAMPLER~ ~ , ;''i DATE: TIME: . , ~: : ' 

I~ /2./11/'-' 3 :.3" 1M n SIGNATUREJ 

RELINQUISHED BY: 
DATE: TIME: WITH: 

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

~-~~ i1tJJ.}/g8 10 ='8'A~ I1C,I I~~ 3/(~( ~ It> ~ J 'is D~(0L 
I , U ~ 

. 

REMARKS: 
. 

I 

~.: .. --... 
-
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1.0 
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.., ERe / EDGE 
Environmental MONITORING .1+EZ.i. PRXRAM 

and Energy ttEU OA TA NARRA 171<£ 
HEl.L No. 9 95 

~ Services Co . 

Ganara1 %nformation 

1.1 .a11 Location 
Monitoring well number 995 is located in WAG 3. It is 
approximately 100' east of the northwest corner of 
SWSA 3. The location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well .are 
N 22,011.4058, E 25,867.5608 (X-10 grid) or latitude 
35·-55'-07.23" and longitude 84°-19'-53.01". 
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 995 was d~illed by Geotek Engineering 
Company. An Ingersoll-Rand Air Rotary rig was used to 
drill this boring for monitor well installation under 
operation of Larry Ledbetter with the assistance of 
Fred Dixon. Drilling commenced on 11-28-89 and was 
finished on 12-5-89. 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. This information was typed directly from 

PAGE -L OF 22. 



ERe / EDGE 
..., Environmental 

and Energy 
~ Services Co. 

AlONITORINC ItEU. PR()(;RAAI 
ItEU. DA TA NARRA TTl£' 

HEl.L No. 99 5 

field notes and was edited only when necessary for 
clarification. 

11-28-89 The Ingersoll-Rand and equipment were 
decontaminated. 

11-29-89 The rig and auger equipment were mobilized 
to the site, plastic was layed down and the 
equipment was set up. The borehole was 
spl it spooned and augered to 14. 0 '. A bulk 
density was taken from 4.4 to 4.8'. 80il 
sample 995801 was taken from 9.0 to 10.3. 
A 14. O-inch borehole was then augered to 
7.0' and a 10-inch diverter casing set. 

11-30-89 The Ingersoll-Rand and equipment were 
decontaminated and mobilized to the site. 
A leak was found in the main hydraulic 
control line. Drilling activities ended 
until repair could be made. 

12-1-89 

12-4-89 

The equipment was rigged up. and an 8-inch 
bore hole was advanced to 20.0'. After the 
boring was cleaned, and after 35 minutes of 
recharge, no water was measured in the 
borehole. The boring was advanced to 30', 
cleaned and after waiting for 30 minutes, 
no water was found. The boring was 
advanced to 42.5', cleaned and after 
waiting 15 minutes, no water was found. 
The boring was then advanced to a total 
depth of 48.5. An air and a water sample 
were taken. 
After a meeting with Bill Mc Master, it was 
decided to check the water level then blow 
the borehole dry and check the water level 

PAGE' -4.. OF ~ 
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12-5-89 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORINC MEZ.L PROGRAM 
HEI.J.. D.A T.A N,A~RA 7111E' 

HEl.L No.--i!l.S._ 

at 30 minutes and 1 hour, then drill 
further if necessary. The initial water 
level was at 21.0'. The borehole was then 
blown dry and after 30 minutes, the water 
level was at 42.5'. It was decided to set 
the well at this depth. Fifteen feet of 
screen and 35' of casing was installed to a 
depth of 47.84'. The 'sand was tremied to 
30.30' and bentonite poured to 27.88' 

The annulus was tremie grouted and covered 
with insulation to protect against 
freezing_ 

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

2.0 ~.cbDical IDforaatioD 

2.1 Decoat .. iaatioD Proce4ur •• 

. 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 

PACE' ...J. OF _~2 .. _ 
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ERe / EDGE 
~ Environmental 

and Energy 
~ Services Co. 

Laboratory, Oak Ridge, w.o. K-4147 , 
pgs. 2-4). A checklist of the cleaned 
included with this data package. 

2.2 Geology 

MONITORING ItfiJ. PROGRAM 
~ OA TA NARRA TTVE 

HELL No. 99 5 

April 1987, 
materials is 

WAG 3 is located in Mel ton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauga Group. 
The Chickamauga Group consists of eight units, 
designated by letters "A" to "H" (stockdale, 1951). 
WAG 3'is underlain by units E, F, G and H. These 
units consist of thin bedded nodular limestone with 
clay and shale partings. A portion of unit H and unit 
F consists of calcareous siltstone alternating with 
beds of olive gray to maroon shale. strike and dip 
varies from N 45· E to N 55° E and 25° to 35° 
southeast, respectively. 

2.3 Sample collection 

Two samples were collected during drilling, placed in 
I-CHEM specialty cleaned glass containers, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg. 4500S, ORNL. Chain of custody forms 
for these samples are included with this data package. 
80il sample 995801 was collected in the split spoon 
interval from 9.0 to 10.3 on 11-29-89. 

A drill water sample was collected from the water pump 
on the drill rig on 12-1-89. Analytical results for 
the soil and drill water samples described above can 
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MONITORIN(; ftfl1 PROCRAAI 
JtE1..L OA TA NARRA Tl~ 

IfEZ.L No.--ill 

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 4.4 to 4.8. The 
sample was measured and Weighed, and a bulk density of 
1.82 grams/cm3 was calculated. 

The Ingersoll-Rand T-4's compressed air was sampled 
with a cloth filter inserted between drill rods on 
12-1-89. The sample was examined with an ultraviolet 
light for the presence of hydrocarbons. The filter 
showed no evidence of hydrocarbons. 

2.4 Installation and Development 

2.4.1 Installation 

This was a "Type D" well. A 6-inch diameter boring 
was split spooned and augered from ground surface to 
auger refusal (14.0 feet). The air rotary method was 
required to complete the boring to the specified total 
well depth. Therefore, a 14.0- inch diameter boring 
was augered from ground surface to 7. 0 feet and a 
10.0-inch diverter casing was installed and grouted. 
An 8-inch diameter boring was then drilled with an air 
rotary tricone roller bit from 7.0 to 48.5 feet. A 2-
inch diameter stainless steel screen wi th welded 
bottom cap was installed from 47.84 to 32.84 feet. A 
2-inch diameter stainless steel casing was installed 
above the screen at 32.84 feet and extended 1.65 feet 
above ground surface. A sandpack was then tremied 
into the annular space from 47.84 to 30.30 feet, with 
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MONITORING Hf1.L. PROGRAM 
I+Eli.. DA TA NARRA TlVF 

I+E1.L No. 9 9 5 

a 2. 42-foot bentonite pellet seal poured into the 
annular space above the sandpack from 30.30 to 27.88 
feet. The annular space from the top of the bentonite 
seal to the surface was tremie-grouted with a 
cement/bentoni te slurry. A detail of the well is 
included on the well installation/completion form • 

2.4.2 • ell Development 

Well number 995 was developed to remove drill 
cuttings, silt, and other fines. The monitoring well 
was developed using a Geoguard pump with an air 
compressor. All pumps were cleaned prior to use 
according to specified cleaning procedures (see 
paragraph 2.1). The well was developed until a 
measured total of 203 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 2.0 NTU's. 
A development form showing the exact method of 
development and other pertinent data is appended. 

2.4.3 Installation of De4icata4 Monitoring .ell 
Pmlp 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed on 
5-8-90 at a depth of 45.7 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. 

PACE L c.C" l.L 
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2.5 Hydraulic Conductivity ~.stin9 

MONITORING HE'lL PROGRAM 

HEU~A:~ N~~-r TlVC 

Well number 995 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 3.94 x 10-' em/second (shown as 
permeability on the hydraulic conductivity 
calculations printout attached) was calculated using 
the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in 
this data package. 
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ERe / EDGE 
Environmental ~LL No. 995 
and Enere,y ... Service. Co. • 

eli!:. -I2RILLING Cti.~Clfl.IST £08 
MONITORING Hf"LLS 

COMPliANCE 

ell,--QIlIWIJli. [.;!Sl!,s IM1E INlllAlS 

1. EXCA VT10N PERMIT OBTAINED 11-28-89 eM 
2. ALL E(JUIPMENT HAS BEEN ClEANED BEFORE DRII..LING. 11-28-89 c.J\~ 

Ja. SCREEN AND CASING HA a.£' BEEN WASHED, STEAMED. N/A 
RINSED WTH DE -IONIZED OR DIS71LLED WA TER, RINSED 
_TH ISOPROPn. ALCOHOL. WRAPPED _TN PROTEC7111E' 
COVERING AND STORED OFF THE GROUND. 

.Jb. PRE-PACKAGED SCREENS, CASING AND CENTRALIZERS 12-04-89 (..1\& 
WERE USED. 

4. WORK AREA FOR SAMPLE EXAMINA 710N COVERED _TH 11-21-89 CJ\S 
ClEAN POI. 'lETHn.ENE. 

5. CLEAN KN/~ GLO~ SAMPLE JARS AND LABELS 11-29-89 rA\3:, 
ON HAND. 

e-
6. POI. 'lETHn.ENE COVER IN PLACE OIlER HOLE. 11-29-89 cfs9> , . 

7. AIR ROTARY COMPRESS£/) AIR SAMPLED, 12-04-89 Ct\CS 

RESULTS: No hydrocarbons detected under ultraviolet light. 

ADDI710NAL NOTES/OBS£RVA 7lONS: 

OBSERVER SlGNATIIfIE/OA1F~' ~~ 12-04-89 
C. Allison Bailey e 

PAGE .JL OF 22, 



• ~, 
ERe / EDGE 
Environmental 

WELL No._ 995 __ and EnerlY 
~ Services Co . 

12E:.r;,QNl~MINA TlON C!:fE:.CKI.IS.T 
DRILLING EQUIPMENT 

ISOPROPYL oeONIZED 
E'OlJIPII£NT SCRAPE' ST£'AM ST£'AM ALCOHOL WATE'R 

CLEi4N RINSE' RINSE' RINSE' 

RIG X X X N/A N/A 

AlJt;£RS X X X X X 

BITS X X X X X 

ROOS X X X X X 

SAMPLERS X- X X X X 

It X X X X X 
-

PIPES -
. 

WORK rooLS X, X X X X 

AllGER PINS X X X X X 

:,:, 

e - 5'ICN4~nC __ liliOQ, ~:'b 11/29/89 
c. 1'son Bailey -;--
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.... ERe / EDGE 
Environmental 

IfCLL No. 995 and EnerlY 
~ Services Co. 

• • ORNL MONITORING WELL LOG PAr;c ...L a---L. • 
LOCA"ON.· WAG-3 DATE: START: 11-29-89 

DRlI.I.£R: Larry Ledbetter RNlSH: 12-05-89 

HELPER: Fred Dixon LOGGED BY.' C. Allison Bailey 

DRILL: Ingersoll Rand T-4 HEALTH PH'l"SlaST: C. E. Stooksbury 

rtP£DRILLINC: S2lit S200nz Auger z Air Rotar~ LIJlJRlCANT T"fP£: Green stuff 
No. SMIPI.ES TAKEN: 995S01 9.0-10.3 T'IP£'.' So i 1 

CONTAINIIENT rtP£.: Pl asti c, Auger Pan and Containment Box 

THICKNeSS a- SOlI. (REFlISAL DEPTH): 14.0 
DRII.J.JN(; R.IJID SAMPLES: 

DEPTH DRIU.EO IN ROCK: 34.5 T'IF'E: Water DATE: 12-01-89 

TOTAL DEPTH a- lIEU: 48.5 

~~ SAMPU' PERCENT 
(NlJMB£R ~ I(~ RECOvoty V ~ D£SCRIPT1ON. 

IF1tOM TO INTERVAJ.J "SPUT SPOONs. 
0.0 2.0 0% No recovery. 
0.0 2.0 0% No recovery. 
1.0 3.0 1% Cl ay, 1 i ght moderate brown and moderate brown, 11 

unconsolidated, with gravel. Fill material. 
3.0 5.0 1% Clay, dark moderate brown,"with gravel, 

unconsolidated, fill material. 
3.0 3.2 100% Clay, moderate brown, with gravel, unconsoli-

dated. 
3.2 5.0 100% Clay, shaley, mottled, moderate brown, dusky 

yellow, light olive brown with black mineral 
streaks, firm, layered, consolidated, hard, 
moist. Bulk density taken at 4~41 to 4.8' = 
1.82 grams/cm3. 

5.0 5.5 90% Clay, mottled, moderate yellowish brown, 
dusty yellow, light olive brown, dark 
yellowish orange with dusky brown mineral 
specks, moist. 

5.5 6.7 90% Clay, moderate brown (chocolate brown), dark 
yellowish orange, pale olive and dusky yellow 
sl;ghtly shaley, f;rm, mo;st. JIf 

6.7 7.0 90% Clay, light olive gray to pale olive. Very 

PAGE'..lJl a-~ 
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ERe / EDGE 
Environmental 

WE'LL No. 995 and !nerlY 
~ Service. Co. • ORNL MONITORING ~LL LOG II PAQ£' 2 t:JF:. 3 - -

~~ SAMPI.E PeRCENT 
(NUMB£R .t RECOIlERY SOILA'J£'D1«JCK DESCRIP"ON 

FROM TO INTFRVAI.) I/SlI'UT SlI'OONS} 

6.7 7.0 (continued from page 1) hard. Dry to damp. 
7.0 9.0 30% ClaY9 moderate brown (chocolate brown) with 

dusky yellow streaks. Hard, firm, plastic, 
moist. At 7~61 hit a layer of crushed rock, 
calcareous siltstone 9 light olive qraY, fine 
grained, hard {fizzes with acid}, Pushed 
spoon to 9.0 but no recovery in sooon after 
7.6 1 . 

9.0 10.0 995S01 100% Clay, moderate brown (chocolate brown) with 
9.0-10.3 light olive gray and black streaks. Very 

hard and plastic, moist. 
10.0 10.3 100% Siltstone, light olive brown, small fraqments 

" (crushed) with sand size particles, and 

e chert fragments. Hiqhly weathered. The " 
crushed rock is intermingled with the clay; 

'- moderate.brown. Moist. Bottom of sooon 
contains a light olive brown and pale olive 
powder. Fizzes with acid. 

10.3 12.0 10% Clay, dark moderate brown, firm, soft, moist. 
12.0 13.2 100% Clay, mottled 9 dark moderate brown. dark 

yellowish oranqe and light olive brown. with 
black mineral specks. slightly shalev. firm. 
slightly hard, moist. 

13.2 13.6 100% Siltstone, calcareous. olive gray. larqe 
fragments, weathered. some in powdered form. 

13.6 14.0 100% Clay, moderate brown (chocolate brown). hard. 
firm, moist. 

14.0 15.5 *Hard dri 11 i ng. Fast. 
15.5 16.5 Hard drilling. Slow. Limestone. 
16.5 20.0 Hard, rough, irregular drilling. Slow. 

e 20.0 48.0 Hard, slow drilling. 
48.5 Total Depth 

PAQ£' ..:u.. OF -2..2 



... ERe / EDGE 
Environmental lEU No. 995 and EnerlY 

~ Service. Co. 

ORNL MONITORING IELL LOG II PACC..L CT-L 
DEPTH SAMPLC PERCENT 

LFFE7J (NUMBER ,. RECOIlERY SOIL,/8£DROa< DCSCRIP'HON 
FROM 10 INTERVAL) I (SPLIT SPOONS) 

* No detailed litholoQic log could be orovided 
due to use of containment box from 14.0' to 
48.5". 

. 

-. 
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ERe / EDGE 
_, Environmental 

and Energy 
, ~ Services Co. 

WELL INSTALLA nON/COMPLEnON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

~~. Allison Bailey ~~hael L. Ebers 

aRILUWGcauPAN~~: __ G_e_o_te_k __________________ __ 

mw~, Larry Ledbetter HEl.PER: Fred Di xon 

~LL No 995 '-

LOCA "ON. Wf\G-3 
':Nf2 ~f1 ~gINA rES 
E' 25,867,5608 
E1.£V. GROUND. 837 17 
E1.£V. TOP STAlNI.£SS 82 
STEEL CASINC. 838 . 
ORIWNG OA TE:S: 
STAR~' 11-28-89 
RNISYEn' 12-05-89 

EQlJIPMENT EI 14. 0 INCH AUCER 7,0 LF. ILJ kf=-!DafJN(; 87m ,:~ 
IJ INCH AUGER LF. .szm.1R07EC11'tE' CASIf((; 

~ , ~ 0 ro AIIO'tE' t.iROUND 

Ii:! 8 0 INCH ROTARY 41 5 LF. ,ro ~ BELOW 
0RtJtJND stJRF'ACE 

MA TERIALS USED 

EST. USED 
IIOL. IIOL 

15.0 FEET OF' 2.0 IN. S:S: SCR£'£'N 
3 5 ~ 0 FEET OF' 2 • 0 IN. .s:.s: CASING 

5. 0 ~5 SACKS OF SAND 

50.0 50" POUNDS OF' BENTONITE P£'l1..£TS 

5.6 -h0 SACKS OF CEMENT 

..3.!Wl POUNDS OF' POWDERED BENTONITE 

30.0 GALLONS OF 'WA TE'R (CEMEN"NC) 

REASON FOR DIFFERENCES BETWEEN ES"MA TED 
IIOI.UMES AND USED VOLUMES 

Irregular boring diameter and 
spillage. 

IEl. COla II!fB) lID Lot:I(JN(J S7IB COla 
IJ R.tJ!iH IIOtJN7ED IEl. COla 
IJ01HER 

aT 1RN' II!fB) D IJ ND Xl 

MONITrJRlNG lIEU PUMP BASE SET AT 45.7 FEET. 

CENTRAUZERS AT 7.0 FEET. 
27.0 FEET. 

47.0 FEET. 

NOTE: 

HfJI.C t:lEANl1I «IT 

CCNCR£7E PAD 

hIP' ~Dflamr 
C4.SIVI#'.....JL FT. AIIO'tE' 
fJROtIND SllllFACE TO 
LJL FT. BELOW fiROIJNI) 

SllllFACE 

~ IIORDIOl.£ 
O.O~ 

1'61 rf.se.: I 0 
• 
0 

ro 

8 • 0 INCH DtAItI£7ER 
:11 .. BOtII£HOIE 

2.0 INCH ~ $TA/NI.ES$ 

S7m CAS!INt: 1. b:;:' FT. AIIO'tE' 

GIRtJUND stJRF'ACE ro ~ 

"-~~'3tr.3!fAL .wr 

SAND PACK 
.e+---~ ro 47,84 .wr 

2 • 0 INCH DtAItI£7ER 

==JIIH--- $TAN.£S$ S7m .a.....a.lO 

~?«4 s:tf. 84 .wr 

ALL DEPTHS ARE MEASURED 
FROM GROUND StJRFACE 
UNtESS OTHERWISE NOTED: 1D47~,84fl!l l ~ 

1KITTrM OF' IIDREHtJI.E : '. '/08 

N I A INCH DIMIE7ER S7'AIAoU3'SI 
~ aT 1RN'/f:AP 
l!L1L ro..1f1..A...nEr 

TYPE DWELL ~ NOT TO SCAL£' 

PAGE l..~ OF' 22. 



--; Elite / EDGE 
~LL No. 995 Environmental 

and EnerlY OA TE:: 12/-4/89 
~ Services Co. • 

M.QNLTQI1INt;. ~I.' M~ lE8I~I.S 
CE877RCA nQN 

ITEM/AlA TENIAL Q~lE. u.c:m fi~ TCH tilJ4IIJDl 

SAND 
12-04-89 1 -

BENTONITE 

12-04-89 1 
STAINLESS STEEL SCREEN (PREPACKAGED • )£5') 

o NO 12-04-89 2 

STAINLESS STEEL CASING (PREPACKAGED ~ ZJ) 12-04-89 2 
STAINLESS S'Tm. CENTRAUZERS (PREPACKAGED ~ Jil) 12-04-89 2 

STAINLESS STEEL CAPS (PR£PACKAGE!) ~ YES) 
0110 12-04-89 2 

MONITORING ItEU PUMP (PREPACKAGE!) .~ ::J) 5-08-90 5 

GROUT 
12-05-89 3 e 

ItEU COIoO'S . . 12-04-89 2 

SURFACE CASING N/A N/A 

COMMENTS: , 

-

. 

Q9.SElr1Elr .-A n.tI!!;4>A 1FC ,. CI\OO. ,.,c;;. .)i;s,..;b 12/05/89 
. C. Allison Bailey . e 
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I .1 

e 

e 

~ 
~ 

Elite /. EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-KLL COMPL£770N 
CH£CKLIST 

KLL No. 995 

COMPLIANCE 
1ldJI .lNI77ALS 

POST- HE'LL CQUPLEllQN TASKS 

1. MUD SCRAPED FROM AlIG£RS, SAMPLERS, AND All. 
OTHER EQtJIPMENT. 

2. All. MUD FROM RIG AND EQtJlPM£NT SCRAPINGS AND 
CUT'f1N(;S DISPOSED OF IN ACCORDANCE ItIITH THE 
SPECIF1CAnON- PROt.fDED. 

.1 IfEl..L DEllELOP£D IN Acet:JROANCE 11TH THE SPECIF1CA nON
PROtIIDED AND D£TA11.S OF THE DEVELOPMENT ACnt.fTY 
RECORDED. 

4. lJRII.J.ING SITE PROPCRI. Y Cl.EANED UP AFTER 
COIIPI.£71ON OF IffU /NSTA/.LA nON. 

11-29-89 c...A13> 

11-29-89 cU\,z, 

5-08-90 ~L 

12-04-89 cAez 

_ REl.EASE SPECIF1C TEQINICAL DIRECTIONS FOR REGl./LA TORY COtIIPLIANCE MONITORING IfELLS 
PHASE I. OAK R/DG£' NA TIONA! LABORA TORY, OAK R/DG£, Ira K-4147. APRIL 1987. 

OBSERVER SlONATlJR£/lJATEC-.~~ C. 150n al ey 
12-04-89 

1>. cJtc"Oea cf~ 5-08-90 
D. Charles Lyt e 
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~ 
ERCE 
Environmental 
and Energy 
Services Co. 

HeLL No. 995 -
~ 

MONITORING WELL 
.DEVELOPMENT FORM 

LOCA llON: WAG-3 

OE~LOPMENTDE~t~~~~~S~ _____________________________________ ___ 

METHOD OF 
O£VE'LOPM£NT: Surging and Pumping 

OE'VELOPM£NT 5/03/90 TlME.' ___________ _ B£GAN OA !E:.' 

O£VE'LOPMENT 
ENOING OA!E:.' 5/08/90 

O£VE'LOPM£NT 
OBSERVED BY: D. Charles Lytle 

ONE HEU. VOLUME.' 10.8 GALLONS 

TOTAL GALLONS PUMPED: 203 TOTAL WELL VOLUMES PUMPED: 19.0 

INI7lAl pH: 8. 0 fiNAL pH:....!..:2 

INI7lAL CONOUCTlVlTY (JI. S/cm): 635 fiNAL CONOUCTlVlTY ( Jl.s/cm): 699 
DESCRIPTlON OF INITlAL TlJRBIDITY: __ M_i_l __ k.::..y ____________ _ 

DESCRIPTlON OF fiNAL TlJRBIDITY: __ C~l;..,;;e;.;;;a __ r ______________ _ 

fiNAL MEASURED TlJRem/~ _____ 2~. __ 0 ___ NT __ U __ ' __ s _______________ __ 

HEU. APPROVED er: R. C. Wi 11 i ams MMES 

ODOR 
OF WATER.' 
WATER 
DISCHARGED 
TO: 

None 
~ aROUNO SURFACE 
C STORM SEWERS 
CORUMS 

INI7lAL PRE' -DElIELOPIIENT 

[] TANK TRUCK 
[] STORAGE TANKS 
COTHER 

WA TE'R DEPTH: 21.5 feet from around surfar.e ... 

OE~LOPMENT OBSERVA 770NS 

OBSERVER SlGNATlJRE/DATE' ». ej,Q' '1Qc:£.~ 5/08/90 
D. Charles Ly le 

PAGE ..1.6_ OF ~, 



• 
ERCE ItEZ.L NQ 995 

~ 
Environmental 

LOCA m:w.·WAG-3 and Energy 
DATE: 5/03/90 ~ Services Co • 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE itE'LL VOLUME- 10.8 GALLONS 

-
GALLtIN$ D£SCRtP7IQN ~ 

pH 
CCNDVC- 7DrAt. II(U 

DATE 11ME 
NJIPElJ 

iT ~rr 

IIJJ":J:"j 
GALLtIN$ IG.UAIE3' . COMMENTS 

7lJRIJ/ItJflY (N1V'S) NJIPElJ PUItIPED 

5-03-90 1100 115 Milky -- 8.0 635 115 10.6 

5-03-90 1330 25 Cloudy -- 7.6 688 140 12.9 

5-04-90 1300 8 Cloudy -- 7.6 730 148 13.7 
5-07-90 1300 20 S11ghtly 

Cloudv -- 7.8 650 168 15.5 

5-08-90 1300 35 Clear 2.0 7.7 699 203 19.0 

e "', 

'i.i 

RESlJL TS AT END Clear 2.0 7.7 699 203 19.0 
OF DflELOPMENT 

COMMENTS Good producer, cleared up fast and moved to another hole. Passed 
with 2.0 NTU's. 

,-
e b ~JutU.-, OBSERVER SIGNA nJRELP..A 1E' n . jOt _ i .;"4; 5/08/90 

-. _ .. _. ,- .. '"::!.. ..... _ .... 
PAGE 1..t OF..lL 



~ 
ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WELL 

~ 

HYDRAULIC CONDUCTIVITY CALCULA 770NS 
F'F:fJEJF;~{-i'r'li ~;L .. \jC;T~. \!EF::~'S I fJ!\! 4· :I. .. 1 '=;'86 k,it-·· i. ; 

!"'I>....'-·: , 

THIS PROGRAM CALCULATES MEAN lSSIVIT!ES FROM 
DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER. AND PAP~D~?ULOS, 1967 
(ARTICLE IN VOL.3, ENTITLED 
"F.~ESFOI\lSE OF f:~1 F I 1\11 TE D I lrJELL. TD Ar,! I PII\\TAI'IEOU3 
CHARGE OF 

(2) METHOD OF AND RICE. 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
I; A ::;:;L,U[:. TEST FDP I N I r·\S j ... r'fDF:'.'':IUl I:: COi'.\DUCT I v r TY 
OF UNCONFINED AQUI WITH COMPLETELY OR PARTIALLY 
F'Ei\!ETr:ATI~\,lE,; i,AIEL»L,S·II) 

l'JELL 1\10 .. : 995 DATE OF TEST: 5 16/90 

PROJECT NO.: E221-001 [;L. I El\rr: ~'~ME3 

SITE LOCATION~ Xl0 

EDGE, INC. FIELD INVESTI Bf;~iJCE i~:1ctllr1STE~~ 

INPUT r.;l ;:iRE: 

INNER CASING DI 2.00 INCHES 
INNER SCREEN OR DIAMETER:::: 2.00 INCHES 
DIPtl'1ETER OF mULLED HOL.E:::: 8.63 INCHES 
LENGTH OF SCREEN DR INTAKE PORTION:::: 15.00 
DEPTH FROM STATIC TO BOTTOM OF SCREEN:::: 24.10 FEET 
THICKNESS OF SATURATED AQUIFER ZONE:::: 15.00 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT:::: .96 FEET 
ESTIMATED POROSITY GRAVEL PACK = .30 
FALL.ING-HEAD n-IDEX:::: 1 .: "1 n IF F?:iL.LING, "0" IF' F:IS:ING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

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

IVECOMPUTED 
VALUES FOR HO 

(FEET) 

4 .. 231~l 
4112376 

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

WELL No. 995 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
TH!!!::: 

1 ()" ()() 
:~() h (~f) 

3(} 11 ()(~ 

40 .. ()O 
5C)'1 c)~) 
(:>() II ()(:; 

75., (}t:) 

S;C) .. i:)(i 

1 ()5 u !.)() 

1 :":() n ()O 
15() .. ()(~ 
18l) .. {)el 

:~4()" ()!:) 

3(){) u !:)~) 

36(1 .. ()(} 
L!.::()" ()() 
4·8() II (;(:l 

540 .. 00 
t:.<)() ji t)t:) 

720.00 
840.00 
960.00 

1080.00 
1200~00 

132r) p ~)() 

1440.00 
1560.00 
1680.00 
1800.00 
1920.00 
2040.00 
2160.00 

). 

[)E::::" T" I-.! Tel ti..J~~\TEF~ 

(FEE--;-

;:; 10 :2 t:. () 
5 u ::,ttC~ 

5" 2::5(1 
5" ::::(~ 
5,_ :::::(: 
':;;: fit) 

5u l7C) 
5 .. 1. L}.i) 

s u 12~) 

::j I) :l. ()C~ 
5 .. ;)70 
5 ~ (~:2:~) 

L~ .. Si6(l 

4 Pin . *' ........ . 

.l~O! 86(} 
4.E:tC 
!~. 82Cj 
41.7·::}t) 
4 a 73C~ 

4" "72t) 
4.600 
4.490 
4.48C) 
4.360 
4.270 
4.210 
4.160 
4.060 
4.030 
4.010 
"":!' 0-"", 
._luil"·_ 

.3u 95{) 

HEP:D 
(~EET 

4~ 3(;(: 

.q ... ::~C){:; 
4 .. 2S:',:) 
4"270 
4-1. 26a:) 
'<l .. :~::::~Cj 

L~ I. :2:1. () 
4 .. lE.)(l 
..q. h :L t:,() 
LL 140 
£~ .. 11C; 
4 v (Ji:.)() 

.. 1- .. ()()(} 
3 Sf ':;i5C~ 

3.9()() 

3q 85() 
:;:: .. 86(: 
:::; oJ 8()() 

3 .. 77() 
3f1 71~)~) 
3.6Ll·O 
3~ 53(1 
3., 52() 
3.400 
3: 31(j 
3 .. :~5() 
3.200 
3.100 
3.070 
3.050 
3.010 
2.990 

: •• ,.'*"* ••• '*"******.***'*************~****************** 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS.USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.29E-07 FT/SECOND = 3.94E-06 eM/SEC 

TRANSMISSIVITY = 1.94E-06 FT**2/SECOND 

PAGE ~ OF' 2~ ... 
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IfELJ. 

HYDRAUliC CONOUCnVTTY CALCULA nONS 

2 3 4 

TIME IN MINUTES 
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tIj 

t-.) 
t-.) 

CHAIN OF CUSTODY RECORD 
FOR 

SAAlPli 
NUMB£; 

~EngIDeering. DelllD Ie GeolcleDC~1 Group. Ino. 
.,26 P.m..lppt P ... Ir:n, 
P.O. 80s: 2:J010 IDonlUe. ra 17133-1010 

MAR77N MARIETTA ENERGY SYSTEMS I C11;;; 
OAK RIDeE NA 110NAl lADORA TORY • 

HE'll Na 
Clt15 

REliNQUISHED Dr.
(SIeNA 11JRE) 

lOCA110N: 

C\.O - \a.~ 

OA TF: 111M£: I • 1ff1H: 

• 
.cto I \SOO I -;... UC?e.. 

RECEIVED BY: 
~~r.N"11JRE) 

<':'01 \ 

-t;q 

DATE: 71ME: 

C.:> q.Or) 

mm: 

T'rPE OF SAMPLE: • SPLIT SPOON CORES-SOIL D Aue£R cumNeS-SOll D AUCER CUmNGS-ROCK 

D AIR ROTARY ClJmNeS-ROCK D DRILL WATER (NO AIR IN SAMPLE) DOT1fER ____ _ 

All SAMPLES ARE IMMEDIA TEL Y PLACED IN /-CHEM SPECIAL TY aEANED CONTAINERS AND SEALED. 
REMARK~ __________________________________________________ ~ ______ __ 

• 

... ~ ':t.: 

.. 



·0 
t'Ij 

CHAIN OF CUSTOD Y RECORD SAAlPl 

~EnglneerID" DesliD " GeOlcleDC~SGrouP. Inc. 
FOR ; NUMSI. 

, 

MARTlN MARIETTA ENERGY SYSTEMS 
12& P.Wn~PI Part:;:L , 

('rlSW' • P.O. Boa I 010 ItDo • fa ..,1 ... 1010 OAK RIOGE NA 110NAl LASORA TORY 
i 

Hf1.l NO. lOCA11()N: TYPE: 
l\ '1.'5: UJ AG, oP.·~ ~\\\ u .. :x:~ 

S?!!,l€fo Q .cI.' - ~ ~ SAMPLE INTERVAL: DATE: I 11ME: 
• J..~ _.J./ 

iJ to(~ I Z"\ I-e-'f rz4 t ~ 

RElINOUISHED Br: DATE: 11ME: • WITH.: RECEIVED Br: DATE: 11M£: 111111,: 
(SIGNA llJRE) (SIGNAJURE) 

• 

l~jJMM 
: i c.. . C\M):~~~~ :x p\-iS-QO ,Sa:> t:Df:e I-''S~IJ I:VJb~ hN} 

<-.J Iv I 

I 

i 
i , 
~ . -
i 
I 

nPE OF SAMPLE: o SPliT SPOON CORES-SOil o AUGER WroNGS-SOIL 
I 

D AUGER CUroNGS-ROCK 

[] AIR ROTARY ClJTT1NGS-ROCl( • DRilL WA TER (NO AIR IN SAMPLE) DOd!ER 

All SAMPLES ARE IAIMEDIA TEl. Y PLACED IN I-CHOI SPEQAl TY ClEANED CONTAINERS AND SEALED. 

R£MARKS: . 
. 

• 
~ . 

... t 
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ERe I EDGE 
~ Environmental 

and EnerlY 
~ Services Co. 

1.0 General Infor.aation 

1.1 .e11 Location 

MONITORINt; ItE1.L PR()(;RAM 
JtflJ.. OA TA NARRA TlVE' 

/ttEZ.L No. 9 9 6 

Monitoring well number 996 is located in WAG 3. It is 
along the north perimeter fence of SWSA 3. The 
location is shown on ORNL drawing number C3E20004 
A075. Survey coordinates for this well are 
N 21,920.1708, E 26,458.1823 (X-10 grid) or latitude 
35°-55'-09.73" and longitude 84°-19'-46.43". 
Coordinate data were provided by Martin Marietta 
Enerqy Systems. The method used for conversion from 
X-10 grid to Tennessee-Lambert State Plane Coordinates 
came from the publication "Tennessee Valley Authority 
Data Services Branch and Mapping Services Branch, Oak 
Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker 
Engineering, Inc., using methods from the U.S. coast 
and Geodetic Survey Publication 62-4, "State Plane 

. Coordinates by Automatic Data Processing." 

1.2 Drilling Infor.aation 

Well number 996 was drilled by Geotek Engineering 
Company. An Ingersoll-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 Fred Dixon. Drilling commenced on 
11-16-89 and was finished on 11-28-89. 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 

PAGE -1-. OF 2.0 
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ERe / EDGE 
~ Environmental MONIroRIN(; ItE!..I. _AM 

and Energy ttEZJ. DA TA NAP-IIA;'71£ 
• HEU No. 996 

~ Sel'Vlces Co. . --

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

11-16-89 The Ingersoll-Rand and equipment were set 
up. (The rig was moved over from Well #997 
and there was no need to decontaminate the 
rig). The augers and down hole tools were 
decontaminated. A 22.0" boring was augered 
to 7.0' and a 15 1/4" diverter casing was 
installed and grouted. 

11-20-89 The Ingersoll-Rand and tools were 
decontaminated and mobilized to the site. 
Plastic was layed down and the equipment 
unloaded. The rig was set-up along with 
the containment box and diverter head. A 
14.0' borehole was advanced to 32.5'. 

11-22-89 An alcohol type odor was noticed when 
drilling began but quickly dissipated. The 
boring was advanced to 36.0' and a 10 3/4" 
surtace casing was installed to a depth ot 
35.70. A bentonite seal was poured to 
34.75'. The annulus was tramie grouted to 
the surtace: while grouting the borehole, 
an alcohol type odor was again noticed. 
Jill Greene was notitied and an Industrial 
Hygenist was sent to the site with an 
Organic Vapor Analyzer. No readings were 
detected at the well site or in the 
containment boxes. 

11-27-89 An 8-inch borehole was drilled with a 
tricone bit to 48.0'. After a 1 hour 
recharge, 18 teet of water was measured. 

e 

e 
PAGE ~ OF..£Q. 
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ERe I EDGE 
Environmental 
and EnerlY 
Services Co . 

MONlroRlNC ttEZL PROGRAM 
I+E1.L DA rA NARRA m£' 

HELL No. 996 

The borehole was cleaned and the water 
level checked agai~. A recharge of 1 ft/3 
minutes was calculated. The boring was 
advanced to a total depth of 62. 5 '. An air 
and a water sample were taken. The 4-inch 
stainless steel screen and casing were 
installed to a total depth of 61.76'. Sand 
was tremied to 38.96' and bentonite poured 
to 35.75'. 

11-28-89 The annulus was tremie grouted with 9 bags 
of cement and 5' bentonite. 

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

2.0 Technical Information 

2.1 Decontamination Proce4ures 

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. 1(-4147, April 1987, 
pqs. 2-4). A checklist of the cleaned materials is 
included with this data package. 
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2.2 Geology 

AlONI'TORINC H£Z.L PROGRAM 
ttfZ.L 014 TA NARRA m£" 

HE'LL No. 996 

WAG 3 is located in Mel ton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauga Group. 
The Chickamauga Group consists of eight units, 
designated by letters nAn to nHn (Stockdale, 1951). 

, , 

WAG 3 is underlain by units E, F, G and H. These 
units consist of thin bedded nodular limestone with 
clay and shale partings. A portion of unit H and unit 
F consists of calcareous siltstone alternating with 
beds of olive gray to maroon shale. strike and dip 
varies from N 45° E to N 55° E and 25° to 35-
southeast, respectively. 

2.3 Sample Collection 

One sample was collected during drilling, placed in an 
I-CHEN specialty cleaned glass container, sealed and 
submitted to Sample Receiving, Analytical Chemistry 
Division, Bldg_ 45005, ORNL. A chain of custody form 
for this sample is included with this data package. 

A drill water sample was collected from the water pump 
on the drill rig on 11-27-89. Analytical results for 
the sample 996W01 described above can be obtained from 
the Remedial Action ~ogram data base at ORNL. 

The Ingersoll-Rand Air Rotary's compressed air was 
sampled with a cloth filter inserted between drill 
rods on 11-27-89. The sample was examined with an 

PACE' ~ OF' .2Q. 
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IfEU No. 996 

ultraviolet light for the presence of hydrocarbons. 
The filter indicated no evidence of hydrocarbons. 

2.4 %nstallatioD an4 Develop.eDt 

2.4.1 IDstallatioD 

This was a "Type B" well. A 22.0-inch diameter boring 
was augered from ground surface to 7.0 feet. A 
15 1/4-inch diverter casing was installed from surface 
to 7.0 feet below ground surface and grouted in place. 
The boring was then extended with a 14. 5-inch air 
rotary tricone roller bit from 7.0 feet to 36.0 feet. 
A 10 3/4-inch diameter string of decontaminated steel 
surface casing was installed from 0.0 feet to 35.7 
feet, sealed with a 1.25-foot bentonite pellet layer 
from 35.7 feet to 34.75 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, an 8-inch diameter boring was drilled to a 
total depth of 62.5 feet. A 4-inch diameter stainless 
steel screen with threaded bottom cap was installed 
from 61.76 feet to 41.13 feet. A 4-inch diameter 
stainless steel casing was installed from the top of 
the screen at 41.13 feet and extended 1.95 feet above 
ground surface. A sandpack was then tremied into the 
annular space from 61.76 to 38.96 feet, with a 3.21-
foot bentonite pellet seal poured into the annular 
space above the sandpack from 38.96 to 35.75 feet. 
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HEZ.L No. 9 9 6 

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 Develop.ent 

Well number 996 was developed to remove drill 

cuttings, silt, and other fines. The monitoring well 

was developed using a Geoguard pump with an air 

compressor. All pumps were cleaned prior to use 

according to specified cleaning procedures (see 

Paragraph 2.1). The well was developed until a 

measured total of 413 gallons of water had been 

evacuated and the clarity of the discharge water was 

approved by the company representative. The final 

turbidity value measured at completion was 2.0 NTU's. 

A development form showing the exact method of 

development and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well 
PUmp 

After the well was developed, a Geoguard Model No. 

5614 dedicated monitoring well pump was installed on 

4-10-90 at a depth of 27.6 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. 
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2.5 By4raU1io COD4uotivity Te.tiDq 

AlONITORING ~ PROGRAM 
WElL DATA NAfiRA n~ 

HEZ.L No. 99 6 

Well number 996 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 10-5 em/second (shown as 
permeability on the hydraulic conductivity 
calculations printout attached) was calculated using 
the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in 
this data package. 
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Environmental ~L No. 996 
and Eneru 

~ Service. Co. e 
PR~-DRIL!ING CHECKLIST FOB 

MONITORING WEL!S 

COMPliANCE 

el1c.. -QI1IWIi.~ r~.sK.s- /MlE INITlALS 

1. EXCA vnON PERMIT OBTAINBJ 11-16-89 (.J$ 
2. ALL EQUIPMENT HAS BEEN CLEANBJ BEFORE DRILLING. 11-16-89 c...A-P; 

.Ja. SeREEN AND CASING HA ~ BEEN WASH£[), STF:AMBJ, N/A 
RINSED ,.,TH DE -IONIZED OR DISTlLL£D WA TER, RINSBJ 
,.,TH ISOPROP'tl. ALCOHOL, WRAPPBJ ,.,TH PROTF:CTl~ 
COVERING AND STORBJ OFF THE GROUND. 

.]b. PRE-PACKAG£!) SCREENS. CASING AND CENTRALIZERS 11-27-89 CJ!\~ 
WERE USED. 

4. WORK AREA FOR SAMPLE EXAMINA TlON COVERBJ ,.,TH 11-16-89 C~o., 
CLEAN POL YFTHYLEN£. 

5. CLEAN KNIVES. (;tOVES. SAMPLE JARS AND LABELS 11-16-89 c.J\'e 
ON HAND. 

e 
6. POL YFTHYLENE COVER IN PLACE OVER HOLE. 11-16-89 Co- p.,13 

7. AIR ROTARY COMPRESSED AIR SAMPLBJ. 11-27-89 L~ 

R£SIILTS: No hydrocarbons were detected under ultraviolet light. 

ADDITlONAL NOTES/OBSERVA TlONS: 

OBSERVER SlGNA1URE,ItJA7E 0 . ~ '&.~ 11/27/89 
c. Allison Bailey 

e 
PAGE' .L OF -.2..0. 
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WELL No. !9? __ and EnerlY 
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f2~r;.QNT~MlNA TlQN Cl:iE:f;l{l.Ls"[ 
DRILLING EQUIPMEN[ 

ISOPROP'tI. D£10NIZED 
EQUIPMENT SCRAPE STFAM STFAM Al.COHOL WATE'R 

CI.£AN RINSE' RINSE RINSE 

RIG X X X N/A 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 

e PIPES X 
: 

X X X X 

WORK ·TOOLS X-- X X X X 

AUGER .PlNS X X X X X 

" 

e OBSERVER SlCNA7lI~"£:' .::' ~~~~~ 11/16/89 
C. A1Hson Bailey -

PAGE' -L OF'-ZQ. 



--; ERe / EDGE 
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HE'LL No. 996 and EnerlY 
~ Service. CO. 

~I ORNL iriON/ TOR/NG WELL LOG PAGe_1_ (F-2... . 
LOCAnON: WAG-3 DATE: SrART: 11-16-89 

DRlI.J.O: Larry Ledbetter F.7NI9Y.' 1!-28-89 
LOGGED BY: C. Alli son Bailey 

Fred Dixon HELPER: C~n stQoks6uryJ 
Ingersoll Rand T-4 HCAJ.TH PH'f'SIClSr: B, Shlnuaugh 

DRlI.J.: 

7'l'PE DRIWNG: Auger z Air Rotar~ L~CANr ~ Green stuff 
No. SAMPLES rAKEN: One (996 WOl) rYPC: Drill Water 

CONrAINIIENr TYPE: Plastic, Pan, Containment Box 

THICKNESS (F SOIL (R£FIJSAL DEPTH): 16.0' DRI1.J.IN(; FLlIID SAMPLES: 

DEPTH DRlI.J.ED IN ROCK: 46.5 rYPC: Water DATE: 11-27-89 

rorAL DEPTH (F 1IEl.L.' 62.5 

~J5 SAItItPtE POtCDIT 
(NUMBERJ RCCOI6tY ~ D£SCRIPTION 

I FROM ro INTERVAl. I (SPlJr SPOONS) 

0.0 1.5 Grave 1 fi 11 • (PAD) 
1.5 3.0 Clay, light brown, reddish, plastic, damp. 

Contains gravel and chert fragments, weather~ 
white. 

3.0 7.0 Clay, dark brown, with some chert, slightly 
silty, moist. At 3.0' encountered a large 
oolitic chert boulder. 

1.0 16.0 ~Smooth easy drilling, clay. 
16.0 16.5 Hard drilling, shale/limestone. 
16.5 17.5 Hard, rough, irregular drilling, limestone. 
17 .5 45.0 Very hard, rough, irregular drilling. Slow. 

Limestone. 
45.0 46.5 Soft, fast drilling. 
46.5 48.0 Easy drilling, slightly hard. Fast. 
48.0 57.0 Easy drilling, slightly hard. Shale. 
57.0 58.0 Soft drilling, fast. 
58.0 61.5 Soft, slightly harder drilling. 
61.5 62.5 Hard drilling, slow. 

62.5 Total Depth 
* No detailed lithologic log could be orOVidedJlf 

from 7.0' to 62.5 1 due to the use of a 
- ----_._.-

PAGe .JJ! (F ...2A.. 
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ORNL MONITORING KLL LOG II PAGE'..L OF:_2_ 
DEPTH SAMPI.E PERCENT 

JiE,PTJ (NUMBER ~ R£COWRY SOIL/I1EDROCK DESCRIP"ON 
FTlOM TO INTFRVAL) I(SPUT SPOONS) 

(* continued from page 1) containment box. 

e • 

. 

e 
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and Enerl1 
. ~ Semee. Co. 

ItE'LL No. 996 

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

i~. Allison Bailey ~~ichael L. Ebers 
El.EY. TOP STAlNI.£SS 
STEEl. CASWC. 832 • 26 

DRWNC CGU'ANY.':.... _G;;;.;;eD;;;;..;;.te.;;..;k.;,.-_________ _ 
ORIWNG OA TE'S: 

ORJLI.£R: Larry Ledbetter H£LP£R: Fred Oi xon 

DRlWNC M£7HlX): II 22 . 0 1N0i AUGfR 7.0 L.F: 
e INQI AIJG£R L.F: 
III 14.0 INCH ROTARY- 29.0 L.F: 
III 8,0 INCH ROTARY- 26.5 L.F: 

MA TERlAJ.S USED 
EST. lJSED 

M:l. 5~0 I'tJUNDS D1' 1IlN"I'lN7C /fIIBJ.L7'S (AflFACC CA.SM: S£N.J 

3.D.....O n: J~ SWACC CASIWI 

11.50 12. 0&4aa' D1' CDIDIT (AflFAtZ CASIWI) 

50. 0 I'fIUII/D$ D1' /fIIDtUB) 6EN'IDItf'fl' (AflFACC CCSM') 

85 • 0 fJALLtJN:S D1' .. mr (AflFACC CA.SIW;) 

45. 0 n: D1' ...i:..9w "'" S7'A/IIIlDS mEt CA.sM: 

20. 36 n: D1' ..!:..Q. _ S7'A/IIIlDS mEt st:/IIEDI 

U....5.aj &4aa' D1' S4oW) 

4o....a.. s.o...o I'tJUNDS D1' 1IDI7fJNl1E /fIIBJ.L7'S 

8.Ai. 9. 0 &4aa' D1' CDIDIT (I8l CASIWI) 

35..Jl I'tJUNDS D1' I'OtIBfS) 1DI"I'lN7C (I8l CASIWI) 

54 • 0 fJALLt/NI D1' .. mr (I8l CASIWI) 

__ n: D1' ---lIt naz. JlllfD7R:71'tIE' CASIWI 

SWAtZ CASIWI 7JIrMF fIfCIII7SJ 

srAlNl.£!l$mEt ~ 
7JlrMFGIMI1D 

uC 

uO 

AIOC 

AIOO 
El. 1»18 IJ!IIII IS! Ltx:DII: S1IIZ. t»tIJr o ftUJ!IIH IIIJIIND IIU t»Ia 

OD7HDI 

ar ~ IJ!IIII JD Cl /lID 0 
M0ItI1OIIINt1 IfU Pf.JIIP BAS£ SCI' A T FEET. 

C£NTRAI.JZDtS AT 16.0 FEET. 
41.0 FEET. 

61.0 FEET. 

NOTE: 
ALI. DD'1HS. AIlE M£ASIJIIB) 
FROM GROIJNI) Sl.AR)II"ACE 
IN.£SS 07HERtGE N07ED: 

B L 
HlJU7Dm~ 

-T7f/IL '-5 .... 
MU'~,., 

=:U:2§:3§ 
./ Lt:ICItIN(; CAP 

!.Q..~ I.1fA. 5tWAtZI 
JlllfD7R:71'tIE' CA.sM: ..d...nrr 
A/IQ'6..QIIfOtJND SUlFAa!' TO 
~ 6Il.DW QIIfOtJND 
SWAtZ 

r .. I ..!hQ... _ IIt11IE Ht1I.£ 

0.0 1D 

f.J. fJlN7IIAI.JZSf 

ti. ~1fl~ 

iii ~r::;~1D --=-- /fI'ET 

:..& ..i.Jl..«_.5'f4IIW.CV mEt 

D~7D 
~ ..!JL« GK S7'A/IIIlDS mEt 

'. . ---~~1.491D 
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ERe / EDGE 

~LL No. 996 Environmental 
and Enera 

DATE: 11/16/89 
~ Service. Co . 

M.QNLTQI1IN~ tf£I.L M~ lE8J~LS 
CERnnCAnON 

ITEM/AIA TEN/AL I2d TE.. 11.& 1M TCH IiIJlREB 

SAND 
11-27-89 1 --

BENTONITE.' 11-22-89 Stores 
11-27-89 Stores 

STAINLESS STEEL SCREEN (PRfPACKAGED ~ )£5') 
OND 11-27-89 Stores 

STAINLESS STEEL CASING (PREPACKAGED ~ .:f) 11-27-89 Stores 
STAINLESS STEEL CENTRAl.lZERS (PREPACKAGED ~ .:f) 11-27-89 Stores 
STAINLESS STEEL CAPS (PREPACKAGED • )£5') 

OND 11-27-89 Stores 
MONI'TlJRING WEU. PUMP (PRfPAa<AGED .~ "-S) 

OND 4-10-90 5 

e GROUT 11~27-89 3 

11-28-89 3 . 
WEU. CO~S 11-27-89 Stores j 

SUHl"ACI:: CASING 11-22-89 2 

COMMENTS: t 

-

. 

e OBSERVER SIGNA TURE/DATE.' C-~~~~A~ ~:~~'~ 11/16/89 
C. Allison Bailey 
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Environmental 
and EnerlY 
Services Co. 

POST-KLL COMPLE710N 
CHECKLIST 

WE'LL No. 996 

COMPLIANCE 
IM.lE !NlnALS 

POST-HE'LL CQMPL£nQN TASKS 

I. MUD SCRAPED FROM AUGERS. SMlPtERs. AND ALL 
OTHER EQUIPMENT. 

2. ALL MUD FROM RIC AND EQtIIPMENr SCRAPINGS AND 
CtJ771NCS DISPOSED OF IN ACCORDANCE IfITH nf£ 
SPEC/FICA TlON- PROlAD£D. 

.I lIEU DEllELOP£D IN ACCORDANCE IfITH THE SPECIFICA TlON
PROIADED AND DETAILS OF THE OE'IIf:1.CPAlENr ACTI",rr 
RECORD£1). 

4. DRlLJ..JNC SITE' PROPE'RL Y Cl.£ANED UP AF1ER 
COIIPLE71ON OF lIEU /NsrAL/.A TlON. 

. 

11-16-89 

11-16-89 

4-10-90 

11-27-89 

c.A(2, 

U\t2 

"1>CL 

cA-B 

_ REl.£ASE SPECIFIC TE'QlNlCAL DIRECTIONS FOR ReGULA TORY COMPtJANCE MONITOR/II(; IlEUS 
PHASE I, OAK RIf)(;C NA TIONA! LA80RA TORY. OAK RIfX:£. w.o. K-4147, APIfIL 1!HJ7. 

OBSERVER S/G'NA 1lIRC/t1A TE'C • C\Q ~ q 'chCb Sk30 ,~ 11/27/89 
C. Allison Bailey 

1> '@leA bo..D re:. 4/10/90 
D. arIeS y e 
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~ 
ERCE 
Environmental 

HE'LL No. 996 and Eneru 
~ Services CO • LOCA 7l0N:WAG-3 • MONITORING WELL 

DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

ME'THOD OF 
Surging and Pumping I2E'VEI,.Qf!g~N'[; 

DEVELOPMENT 
4-02-90 BE'GAN DA~' 11ME: 

DEVELOPMENT 
ENDING DA lE: 4-10-90 

DEVELOPMENT 
D. Charles Lytle OBSERV£lJ BY: 

ONE' WEU. VOLUME': 12.0 GALLONS 

·TOTAL GALLONS PUMPED: 413 roTAL WELl. VOLUMES PUMPED: 34.4 

INI11AL pH: 7.5 RNAL pH: 7.7 
INI11AL CONDI.IC11V1Tr (JI, s/cm): 878 RNAL CONDUC11V1Tr ( JI, s/cm): 880 
DESCRIP 110N OF INI11AL TURBlDITr: Cloud~ ,,' 

e DESCRIP110N OF RNAL TURBIDITY.: Clear 

RNAL UE'ASlJRED TURBlDITr: 2.0 NTU's 

WELl. APPROVED BY: R. C. Williams MMES 
ODOR None (}£. ~lE~ 
WATER [l GROUND SlJRFACE C TANK TRUCK 
DISCHARGED C STORM SEltERS C STORAGE TANKS 
TO: C DRIJUS COTHER 

INlllAL PRE-DEVELOPMENT 
WA TER DEPTH: 14.6 feet from ground surface. 

OEVELOEM£NTOBS£IILI~ llONS 

OBSERVER SIGNA TURE/DA 1E 'b .~ cl.'(ff !llOl90 , , D. Charles Ly le 
t e 
I 
i 
: 

PAGE 15 OF 20. 



ERCE WEU Na 996 --; Environmental LOCA "ON: WAG-3 and Energy 
DATE: ~lQ2l9Q ~ Services Co. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WEU VOLUME-= 12.0 GALLONS 

-
QALLON$ DDCIIIPTKJIrI ~ 

pH 
ctNJUC- rorM. IIflJ. DATE' TIME 

I'fIII1IED 
OF' 7lJIIIB1DIT'I' i":::'Z..1 (JAUON$ 1Q.lMS' COMMENTS 1IJRIIIJIT'I' (N'I'U'S) I'fIII1IED PUMPED 

4-02-90 1100 42 Cloudy -- 7.5 878 42 3.5 
4-02-90 1300 10 Cloudy -- 7.4 857 52 4.3 
4-02-90 1500 62 Cloudy -- 7.5 830 114 9.5 

4-03-90 1000 30 Cloudy -- 7.7 785 144 12.0 

4-03-90 1300 12 ~l63~~'Y -- 7.5 791 156 13.0 

4-04-90 1100 55 -S11 ghtly 
Cloudy -- 7.4 834 211 17 .6 

4-04-90 1300 . 14 Sllghtly 
rl nt~rlv -- 7.4 827 225 19.0 

4-04-90 1500 49 -sTlghtly 
Cloudy -- 7.5 836 274 22.8 

4-09-90 1400 84 Sllghtly 
CloudY -- 7.6 811 358 29.8 

4-10-90 1430 24 Clear 2.0 7.7 880 413 34.4 e 

R£SIJL TS A T END Clear 2.0 7.7 880 413 34.4 OF D£l£1.oPIIENT 

COMMENTS Nice recharger and producer, passed and moved off hole. 

'-

OBSERe SIGNA TlIRE/DA TE' 1:>. ~ 8-tfb- 4/10/90 
u. l.narles LVt:I~ 

-.-.. - -
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~RC / EDGE 
Environmental 
and Energy 
Services Co. 

WELL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
TI!"IE 

<. SEC~[}~\~I.> 

10.00 
20.00 
30.00 
40.00 
::;;0.00 
60.00 
7511 ()J) 

C;;I f) II () () 

:t ('J5 .. t)(; 

12f) II f.)(3 

1 ~JC} u (:() 

180.00 
240.00 
300.00 
360.00 
420.00 
L~ E: () li !:) (; 

540.00 
.00 

720.00 
840.00 
960.00 

1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 
2 t:)4t) • ()() 

'2 .; 6 ('I ('I r~ 

I)EF',!"H 'T'Cl tAJ,:::;TE:F' 
(?"EE.'1' ) 

:~ ,136(1 
::" :::7f) 
:: # 2~)() 

2 ~ :L ~j(:, 
2>1 (-!SiC) 
2.: ()t'::;"=~ 
1.990 
J 1,93(i 
1." 8bC) 
i" [;12(' 

1" 73() 
1. $: t.3() 
i u S(H) 

11,38() 
1 .. 29() 
1:: 21() 
i .. 13(: 
:l L i)8f) 

1.030 
.t 92(.' 
" E;3(1 
,,770 
a °7eiC;' 
.. 65() 
.600 
.540 
.510 
.480 
.430 
.430 
.400 
.400 

!-!::::: ;::d:: 
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2 .. ~3,=,CI 

2 \: ::',7C: 
~::: ., ::()(i 

:2 .. J:jf) 

:::,' (',':;:If) 

..::. •. ()':::'J~) 

1 .. ':::C:.iC' 
~. I, ':,':' ~~: C 
,i " 8(~;f:) 

:L Ii E: ~'2 :::. 
1 .. ?'30 
:~. I' '::; 3 () 
:L .. ::.:()() 

]." 39() 
1. fl 2S'(:o 
1. .: :: 1. i:\ 
:L I' i 3 t

) 

:i. ,. ::)8(~ 
1. " ~)::~(j 

:; -:?2() 

.. 2·3C) 
II ~::!"?~) 

",7C'!!::! 
. 
.. c!()~) 

.5·40 
.. =.; 1 (~ 
J, L~,8C; 

.430 

.430 

.4f)(i 

.. L~(lC~ 

:************************************************************ 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2. 12E-06 FT/SECOND = 6.46E-05 CM/SEC 

TRANSMISSIVITY = 4.34E-05 FT**2/SECOND 

996 
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Engineering. Destin Ie Geosciences Group. Inc. 
121 P.w..lppl Pulnra, 
P.O. Box ISOIO 1rDomn.. TD ..,1SS-IOIO 

RELINOtJISH£O SY: 
(SIGNA lURE) 

DA 7F: 71M£.- I IM1H: 

CHAIN OF CUSTODY RECORD 
FOR 

SAMPLE' 
NUMBER 

MARllN MARIETTA ENERGY SYSTEMS 
OAK RIDGE' NA 710NAL LASORA TORY CAlJ\ 

DATE': 71M£: 
"Z..4-

DATE': . 71ME: Hl11I.: 

nPE' OF SAMPLE: 0 SPUT SPOON CORES-SOIL o AUGE'R ctJmNCS-SOIL 0 AUGE'R CUroNGS-ROCK 

o AIR ROTARY ctJmNCS-ROCK • DRILL WA lER (NO AIR IN SAMPLE) 0 OTHER ____ _ 

ALL SAMPLES ARE IMMEDIA TEL Y PLACED IN I-CHEll SPE'QAL rr a.£ANED CONTAINERS AND SEALED. 
RElIARK~ ____________________________________________________________________ __ 

~--~------~----------------~------~--------------~--------------~ 
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1.0 General Information 

1.1 •• 11 Looation 

AlONlTORINt; W£/.1. PROGRAM 
W£/.1. DATA NARRA TTr£' 

HEl.L No.-1.!ll. 

Monitoring well number 997 is located in SWSA 3. It 
is along the north perimeter fence of SWSA 3. The 
location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well are 
N 21,911.0380, E 26,467.4951 (X-10 grid) or latitude 
35°-55'-09.71" and longitude 84°-19'-46.27". 
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 997 was drilled by Geotek Engineering 
Company. Schramm and Ingersoll-Rand Air Rotary rigs 
were used to drill this boring for monitor well 
installation under operation of George Akins and Larry 
Ledbetter with the assistance of Steve Kirk and Fred 
Dixon. Drilling commenced on 11-9-89 and was finished 
on 11-27-89. Paragraph 2.4.1 includes a detailed 

PAt;£' _1 OF ~ 
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discussion of the well installation and a well 
schematic is included on the well installation/ 
completion form. A synopsis of the drilling activity 
follows. This information was typed directly from 
field notes and was edited only when necessary for 
clarification. 

11-9-89 The Schramm rig was mobilized to the staked 
location and set up on plastic. Split 
spoon samples were taken from the surface 
to 11.6'. The boring was then augered with 
a 6" auger to refusal at 11.6'. The boring 
was then augered with a 20" auger to 8.0 
feet. Set 7.0 feet of 16" surface casing 
and grouted with 4 sacks of cement with 5% 
bentonite. The Schramm rig was moved off 
the hole. 

11-13-89 The rig and equipment were decontaminated 
and mobilized to the site. The diverter 
head was connected and a 14 II boring was 
advanced to 15.0' with a tricone bit. A 
10 3/4" surface casing was installed to a 
depth of 14.65' and a bentonite seal was 
poured into the annulus to 13.25'. 

11-14-89 The annulus was tremied grouted to the 
surface. 

11-15-89 The rig and equipment were decontaminated 
and mobilized to' the site. 

11-16-89 The Ingersoll-Rand and equipment were set 
up and the boring was drilled to a total 
depth of 33.5'. With an 8-inch tricone 
bit. This was originally to be a deep 
boring but because water. was encountered' 
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between 16.0 and 18.0', it was decided by 
Bill McMasters to make this the shallow 
boring. This boring will be completed 
after the deep boring is set. 

11-27-89 The boring caved to 33.0' and sand was 
added to 30.0' so a 15.0' screen could be 
utilized to encounter the water zone. A 
2.0" stainless steel screen and casing were 
installed to a depth of 29.92'. The sand 
was tremie grouted to 11.95' and a 
bentonite seal poured to 9.64'. No air or 
water samples were taken because it was 
thought this would be a deep boring and, 
drilling was completed before samples could 
be taken. 

11-28-89 The annulus was tremie grouted using 2.5 
bags of cement with 5% bentonite. 

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

2.0 '1eclUlica1 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 

PAGE ..l... OF ..1!. 
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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 3 is located in Mel ton Valley which is in the 

Valley and Ridge Physiographic Province of East 

Tennessee. WAG 3 is underlain by limestone, siltstone 

and shale of the Middle Ordovician Chickamauga Group. 

The Chickamauga Group consists of eight units, 

designated by letters "A" to "8" (Stockdale, 1951). 

WAG 3 is underlain by units E, F, G and H. These 

units consist of thin bedded nodular limestone with 

clay and shale partings. A portion of unit H and unit 

F consists of calcareous siltstone alternating with 

beds of olive gray to maroon shale. strike and dip 

varies from N 45· E to N 55· E and 25° to 35° 

southeast, respectively. 

2.3 Sample Collection 

One soil sample was collected during drilling, placed 

in an I-CHEM specialty cleaned glass container, sealed 

and submitted to Sample Receiving, Analytical 

Chemistry Division, Bldg. 4500S, ORNL. A chain of 

custody form for this sample is included with this 
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data package. Soil sample 997S01 -was collected in the 
split spoon interval from 10.7 feet to 11.0 feet on 
11-9-89. 

A bulk density soil sample was collected from the 
split spoon sample interval from 6.0 to 6.3 feet. The 
sample was measured and weighed, and a bulk density of 
2.04 grams/em3 was calculated. 

2.4 XDstallation and Develop.ent 

2.4.1 InstallatioD 

This was a "Type D" well. A 22. O-inch diameter boring 
was . augered from ground surface to 8.0 feet. A 
15 1/4-inch diverter casing was installed from surface 
to 8.0 feet below ground surface and grouted in place. 
The boring was then extended with a 14.0-inch air 
rotary tricone roller bit from 8.0 feet to 15.0 feet. 
A 10 3/4-inch diameter string of decontaminated steel 
surface casing was installed from 0.0 feet to 14.65 
feet, sealed with a 1.4-foot bentonite pellet layer 
from 14.65 feet to 13.25 feet, and tremie grouted in 
place. The surface casing minimizes potential cross 
contamination between the regolith and bedrock water 
bearing zones. After the surface casing was 
installed, the air rotary method was used to drill an 
8-inch diameter boring to a total depth of 33.5 feet. 
A 2 - inch diameter stainless steel screen with threaded 
bottom cap was installed from 29.92 feet to 13.82 
feet. A 2-inch diameter stainless steel casing was 
installed from the top of the screen at 13.82 feet and 
extended 1.77 feet above ground surface. A sandpack 
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was then tremied into the annular space from 33.0 to 
11.95 feet, with a 2. 31-foo~ bentonite pellet seal 
poured into the annular space above the sandpack from 
11.95 to 9.64 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 • ell Development 

Well number 997 was developed to remove drill 
cuttings, silt, and other fines. The monitoring well 
was developed using a Geoguard pump wi th 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 812 gallons of water had been 
evacuated and the clarity of the discharge water was 
approved by the company representative. The final 
turbidity value measured at completion was 5.0NTU l s. 
A development form showing the exact method of 
development and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring .ell 
PUmp 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed on 
4-2.-90 at a depth of 59.4 feet below ground surface. 
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These pumps are decontaminated at American Siqma and 
are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hy4raulic COD4uctivity ~ •• tiDq 

Well number 997 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 4.98 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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ERe / EDGE 
Environmental KLL No. 997 
and EnerlY 

~ Service. CO. • 
PRE:. -I2RII.I.UVG CHECI!'=IST £QI1 

MONITORING ~I.LS 

COMPUAHCE 
PRE -1J/1(WlJll. l~.5l!$ 1IAlE 

~~~ 1. EXCA VTlON PERMIT OBTAINED 11-09-89 

2. ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRI£LING. 11-09-89 eJ-\B> 

:S(l. SCREEN AND CASING HA 1£ BEEN WASHED, STEAMED, N/A 
RINSED M11I DE -IONIZED OR DIS771.J.£D WA TER, RINSED 
M11I ISOPROPYl. ALCOHOL. WRAPPED MTH PROTEC77VE' 
COVERING AND STORED OFF 11IE GROlIND. 

.]b. PRE-PACKAG£D SCREENS, CASING AND CENTRALIZERS 11-27-89 C-Al3> 
WERE lISED. 

4. WORK AREA FOR SAMPLE EXAMINA 770N COVERED M11I 11-09-89 cA-Cb 
CLEAN POl. YE'11IYl.£NE. 

5. CLEAN KNIVES. GLOVES. SAMPLE JARS AND £A8£/.S 11-09-89 U\\3 
ON HAND. e 

6. POl YE'11IYl.£NE COVER IN PLACE OVER HOLE. - 11-09-89 CJ\~ 

7. AIR ROTARY COMPR£SS£D AIR SAMPLED. 

R£SIJLTS: 

ADDI770NAL NOTE'S/OBSERVA 77ONS: 

11-09-89 

e 
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12E:.CQN[AM/NA 77QtV Ql:if:.'-KI../s..r 
DRILLING EQUIPMENT 

ISOPROPYl. OEIONIZED 
EQIIIPII£NT SCRAP£' STEAM STEAM ALCOHOL WATFR 

CIIAN RINSE RINSE RINSE 

RIC X X X N/A N/-4 

AlIG£RS X X X X X 

8I7S 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 s -, 

AtIGER PINS X X X X X 

e 0BSE1MR '-~7Fc.,.D.g ~);S~ llL09/89 
C. Allison Bailey 
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~I ORNL IrIONI TORING WE'LL LOG PAGe ....L Qt'2-

LOCAnON: WAG-3 DATE': START: 11-09-89 

DRILLER: George Akins FINISH: 11-27-89 

Steve Kirk LOGGED B'I': Timoth~ A. Lee~ 
H£l.PER: c. Aillson Bal ey 

Schranm HEALTH PWXS7aST: Bi 11 Shinpaugh 
DRILL: 

TYPE DR!WNG: SE' it SEoon/Auger LUBRICANT 7'IP£': Green stuff 

No. SAMPLES TAKEN: 1 7'YP£: Soil, Split Spoon 

CONTAINMENT TYPE: Pl asti c and Pan 

THICKNESS Qt' SOIL (REFUSAl. DEPTH):. 11.6 IJRftJ.JNG FLUID SAMPL£S.. 

DEPTH DRlI.J.£D IN ROCK: 21.90 Type: N/A DATE': 

roTAL DEPTH OF lIEU: 33.5 

~~ SAMI'L£ PERCDlT 
(NU~,.J R£CO~Y ~ D£SQ1IPT1ON 

[FROM ro INTE'RVJ (SPUT SPO(JNS) 

0.0 1.5 Grave 1 fi 11 . 
1.5 2.0 85% Clay, dark yellowish orange, damp, dense, 

plastic, fill? Scattered limestone gravel. 
2.0 2.6 85% Clay, moderate brown, olastic, damp, scattered 

roots. 
2.6 3.2 85% Cl ay, dark yellowi sh oran~e, damp. s 1 i ghtlv 

dltv nl::l<::'tit'" 

3.2 3.6 85% .Clay, dark yellowish orange, damp. plastic; 
scattered sandstone fragments, dark reddish 
brown, medium grained. 

3.6 5.6 20% Clay dark yellowish orange, damp, J)lastic; 
scattered limestone gravel; fill and gravel? 

5.6 7.6 Bulk Densit 100% Clay, dark yellowish orange, damJ), dense. 
@6.0'-6-3' slightly silty; clay, mottled, yellowish grey, 

damp, dense, plastic; scattered sandstone 
fragments, dark reddish brown, medium grained; 
bulk density sample taken from 6.0' to 6.3 1

; 

Bulk Density = 2.04 g/cm3. 
7.6 9.6 100% Clay, dark yellowish orange, damo,dense, 

plastIc; mottled clay. yellowIsh orev. d.m~~ 
dense, slightly silty; scattered dark sheets 

PAGe ..l.O.. Qt' ..l1. 
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DEPTH SAMPLE PERCENT 
LFFETl (NUMBER • R£CO~Y SOIL,/S£DROCK D£SCRIPnON 

FROM TO INTFRVAL) (SPUT SPOONS) 

7.6 9.6 (continued from page 1) of organic material or 
iron stains. 

9.6 11.4 0997501 100% Clay, dark yellowish orange, damp, dense, 
@10.7'-11.C ' plastic, slightly silty; mottled with clay, 

1e1lowish gray, damp, dense, ~lastic. Soil 
sample taken from 10.7' to 11.0'. 

11.4 11.6 100% Limestone, shaley, dark olive jJray. Hard. 
11.6 Split s~oon refusal. 
11.6 6" auger refusal. 

11.6 13.0 * Hard, rouJLh, irregular drilling. 
13.0 16.0 Very hard, rough, irregular drilling. 
16.0 18.0 

, '~l 

Smooth, soft, fast, regular drilling. 
~~i 

18.0 ~9.0 Hard, rough, slow, regular dri111ng. 
...0 

e 29.0 31.0 Hard, smooth drilling, slightly faster drilling. . 
31.0 33.5 Hard, rough, irregular drilling. Slow. 

• ~l' 

:~,j 

~3.5 Total Deptb ',; 

.';~ 

* No detailed lithologic log could be provided 
:;!~ 

from 11.6 to 33.5' due to use of containment 
~<oI; 

box. 

e 
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ERe / EDGE .0 Environmental 
and Enere,y 

~ Services Co. 

HELL No.2J!. 

Iff"LL INSTALLA 77ON/COMPL£770N FORM 
O.R.N.L. MONITORING ~LL PROGRAM 

L oc::.4 'lUI" ... IV - ... 

~~.fNATES 
E.. 26.467.4951 

LOGGED C.-All i son Sa i 1 eyl PROOFED 
8Y: Timothy A. Lee 8Y: Michael L. Ebers E1.£V. GROIJND. 830,4 

E1.£V. TOP STAINLESS 
S1EEL CASING. ts3Z. U 1 

DRIWNG COMPANY: Geotek 

DRILLER: George Akins HELPER: Steve Kirk 
DRIWNG METHOD: &J 22 a INCH AUGER B 0 

[J INCH AUGER 
lID 1a'8 INCH ROTARY- U·~ 
lID ' INCH ROTAR'I".-. 

MA TERIALS USED 
EST. lJSED 
IQ, nteX-" . 
~. I'OtJNDS OF 1JDITrJI#7C fI'E1.I.CTS (SUIIFACC CA.SN: $EAIJ 

7,0 n: OF ~ ltW"ACC CI.SM' 

3. 5 4 . 0 SAar.s' OF ClJlENT (SUIIFACC CA.SM:) 

4..5.....Q POtMD$ OF POMI1Df£1J 6DlTrJNl7C (SUIIFACC c:.t..S:M) 

32 f/MJ.ON$ OF _ 7a (SUIIFACC CI.SM') 

18, 23 n: OF ~ lIIK STAIMD$ S7EI1. CI.SM' 

15. 86 n: OF 1.:.Q.. ... STA/1C.£S$S'IEB. SCIIEEN 

l...1L.l....O. SACIO" OF .S4M> 

5Q.JL 5JL.Q, POtMD$ OF 1IDI'If:W7C fI'E1.I.CTS 

2-lL..2...5. S4ar.s' OF CIJIEN1' (W1.J. CI.SM') 

30. 0 POtMD$ OF POMI1Df£1J 1JEN1W7F (W1.J. CA.SM':) 

35-Q f/MJ.ON$ OF _. (W1.J. CA.SM':) 

17 . 5 n: OF ..!!..... S7EI1. -""'C)B1M" CA.SM': 

If£AStJN "" IJII'R1IENCES .:TfIIEDI D'1IIM 1D H:WIIIES 

~i~a~d irregular boring diameter . 
.sfAIII'ACC CA.SM': 1JIIDIF QItt1IJ7B1 )£S' a lID 0 

STAINUS S'IEB. CA.SM': 
"... 1JIf(JIJ'/ED )£S'0l lIDO 

-.u. Q71a IISID lID Ltx:IlJIItI $1IIl Q7Ia 

L.r. 
L.r. 
L.r. 
L.r. 

[J R.USH IItJUN1D IIU Q7IfJt 
[JD7HIR 

.: T 1IfNI' USBJ )£S' III lID [J 

MONITl'JIifNG IfEl.J. PUMP BASE SET AT 59. 4 FEET. 

CENTRALIZERS AT 15.0 FEET. 
29.0 FEET. 

NOTE: 
ALL DEPTHS ARE MEASIJR£I) 
FROM GROI./ND StlRF"ACE 
IJNLESS OTHERIflSE NOTED: 

FEET. 

TYPE DWELL 

HtJtlE CLEMIf1) tiIIT 

,.,33.0 flEET 

1ID17rJII OF IID!If£ 

HDI.£ 33.5 RET 

DRILLING DA TE'S: 
STARTED: 11-09-89 
F.7N/~·II-28-89 

.... oJ ( .,. N. ... SUIIJl"ACE/' 

1'II07EC1ItE CA.SN: 2. 80 FEET 

~ • 22 • u IN. ... IIt1IlE' HDtE 

..Q.JL 1D ~ FEET 

IJIf(JIJT 5E"Al. ~ 1D 

I=!'"" -YJiiI .B.....a- FEET 

~ STMIIDS S7EI1. C4.S1W1 

~ AIIOtE fiIItJtJND 

.sfAIII'ACC m13 • 82 FEET BD.OW 

I. 14.65 FEET 

--....... ..rJIIIt1QI( lEIe. l.l...6.. 

~ 8. 0 IN.... IIt1IlE' HDtE t: • 

IJIf(JIJT .5IE"AL ~ 1D 

w 9.64 RET -

PI • t:DI1fItAUl!EIt 

I/DfIOIIII7E ~ .SI!"At 

m. 9~ 1Dll.95 FEET 

.5IIiIIII /fAt:/( 11. 95 1D 

!it 33.0 RET 

2 . PI('" STA/1C.£S$ S7EI1. 

.. 4 !fU)T1ED ~ 13.82 1D 
29.68 I'IEI' 

~ _~ ... STAMDIS S7EI1. 

W.~29.681D 
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and EnerlY OA TE: 11/13/89 
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M.QNlTQRIN~ It£1.£ &fA lEli/.A£S 
CERnFlCA nQN 

ITEM,/AIA TENIAL 1M.lE. USEIl 6~ TCH 1:1/'.,.11.£11 

SAND 
11-27-89 1 --

BENTONITE' 
11-13-89 Stores 
11-27-89 Stores 

STAINLESS STEEL SCREEN (PREPACKAGED • t£5') 1 o NO 11-27-89 

STAINlESS STEEL CAs/NG (PREPACKAGED • f!'3").- 1 o NO 11-27-89 

STAINLESS STEEL CENTRAlIZERS (PREPACKAGED ~ :f) 11-27-89 1 

STAINLESS STEEL CAPS (PREPACKAGED • t£5') eNO 11-27-89 1 

MONITORING fIEl.l Pf.IMP (PREPACKAGED .. ~ ::OS) 4-24-90 5 

e 11-14-89 3 
GROtIT 

1·1 11-27-89 3 

fIEl.l COIE7i'S 11-27-89 1 ;~ 

SllRFACI;" CASING 11-13-89 2 

COMMENTS: t 

-

. 

-
e OBSERWR SIGNA TlIRE/fJATE'L t ~ &~ lQb 11[27[89 

~. ~--;SOn alley 
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and EnerlY 
Services Co. 

POST - ftf"LL COMPLETION 
CHECKLIST 

WE'LL No. 997 

COMPLIANCE 

POST- Hf"LL COUPLETION TASKS 

1. MUD SCRAP£{) FROM AllGERS, SAMPLERS, AND AI.J. 
OTHER E(J(JIPMENT. 

2. AI.l. MilD FROM RIG AND E(J(JIPMENT SCRAPINGS AND 
CUT71NGS DISPOSED OF'IN ACCORDANCE IIITH TH£' 
SPECIRCA "ON" PRO",DED. 

.1 ItEU Dfl£LOP£D IN ACt:()RDANCE IIITH THE SPECIF1CA "ON" 
PROWJ£D AND DETAlJ.S ()f' THE D£JIEl.OPMENT AC"WTY 
RECORD£/). 

4. DRII.J.JNG SITE PROPER/. Y Cl.EANED liP AFTER 
COMPI.£71ON ()f' lIEU /NSTAJ../.A"ON. 

J:M.1E INlnALS 

11-09-89 e-cA.5;> 

11-09-89 C-~ 

4-24-90 ~L.L 

11-27-89 ~ 

" REl.EASE SPECIRC TECHNICAl. DIREC"ONS FOR REGtJI.A TORY COMPIJANCE MONITORING ItEUS 
PHASE' I. OAK RIDGe NA 71ONA/. LAiIORA TOR;'; OAK RIDGE; w.a K-4147. APRIl. 1987. 

Cb\c()R~~ 
lei' SIGNA TIJRE/DA ~. ~ All i son Ba iG ley \r.. 

OIJSER ~~ n \H1' 1l{09{89 
Ilmotny A. e~ 

11/27/89 

1? t~A(}ft~ 4/24/90 

PAGE' 14 ()f'.1l.. 
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... ERCE 
Environmental 

WELL No. 997 and Energy ... Services Co. LoeA TlON.·WAG-3 • MONITORING WEU 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF Surging and Pumping Qf:l£' QE.M~If..71 

D£VELOPMENT 4-02-90 BEGAN DATF: '"ME: 

DEVELOPMENT 
4-24-90 ENDING DA TF: 

DEVELOPMENT 
D. Charles Lytle OBSERVED BY: 

ONE IfCLL VOLUME: 44.7 GALLONS 

TOTAL GALLONS PUMPED: 812 TOTAL IfCLL VOLUMES PUMPED: 18.2 

INI71AL pH: Zig RNAL pH: ·Z,5 
INI71AL CONDUC71V1TY (JJ s/cm): 785 RNAL CONDUC,"VlTY (JJs/cm): 684 
DESCRIP710N OF INI71AL TURBIDITY: Cloudy 

e DESCRIP710N OF RNAL TURBIDITY: Clear 

RNAL MEASURED TURBIDITY: 5.0 NTU's 

ItfZ.L APPROVED BY: R. C. Williams MMES 
ODOR 

Su1fer Smell Q£.. ~ml· 
WATFR Ii GROUND SURFACE [J TANK TRUCK 
DISCHARG£D [J STOIN SEWERS [J STORAGE TANKS 
TO: [J DRUMS [JOTHER 

INI71AL PRE-DEVELOPMENT 
WA TFR DEPTH: 6.5 feet frQm grQund surface. 

DEVELOPMENT OBSERVA TlONS 

OBSERVER SIGNA TURE/DA TF » . cPvnOap ~F. 4L24L90 

i D. Charles Ly e 

~ 

e 
PAGE ..2:..? OF--2~ 



ERCE ItfiJ. NO . 997 . , Environmental LOCAll0N: \.,AG-3 
and Energy 

OA 1E': 4l02L90 ~ Services Co. • MONITORING WELL DEVELOPMENT PROGRESS 

ONE I+£'LL VOLUME "" 
44.7 

GALLONS 

-
t1ALI.ONS D£SCR1P11QN ~ 

pH 
CONOUC- TOTAl. tIfU DATE 77ME (JfI' 1U'IfIDITY 71",7Y t1ALI.DNS lalJM£S COMMENTS PtJMI¥:D 7tJIIBIJI7Y (NTII"S) 111l"s/t:mJ PtJMI¥:D PUMPED 

4-02-90 1300 149 Cloudy -- 7.6 785 149 3.3 
4-02-90 1500 24 Cloudy -- 7.5 798 173 3.9 
4-03-90 1000 35 Cloudy -- 7.6 737 208 4.7 

4-03-90 1300 18 Cloudy -- 7.5 744 226 5.1 

4-04-90 1100 51 Cloudy -- 7.5 804 277 6.2 

4-04-90 1300 24 Cloudy -- 7.5 825 301 6.7 

4-06-90 1400 82 Slightly 
_C] OIJdv -- 7.5 820 383 8.6 

4-17-90 1430 132 Slightly 
Cloudy -- 7.6 802 515 11.5 

4-19-90 1330 159 ;:, 11 ~~t IY -- 7.4 708 674 15.1 
~]nUi Iv 

4.:.24-90 1430 138 Clear 5.0 7.5 684 812 18.2 e 

RESUL 15 AT ENO Clear 5.0 7.5 684 812 18.2 OF O£I,£LOPMENT 

COMMENTS Fast recharger and producer. Cleared UP fast. Passed and moved to 
another hole. 
* Had a sulfur smell when we first started pumping, after a couple of 

days the smell disappeared. 

,-

OBSERVER SlGNA11JR£L!lATE "'" .(i).A4lH'l '!J~ 4/24/90 
e 

LJ Char ~ ...uL~ .-
PAGE' 16 OF'.l!.. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

HELL No. 997 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.:. NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED O~! TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER~ BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3. NO.1 OF WRR ENTITLED 

11 F:ESFIQ)\JSE . OF ?:j F I '-\l I l"E D I Pliv1ETEF: t:·JE~L TCl A!\! I hfSTAr\JTA1\iEOiJS 
CHt:iF:GE 01= (!-jATEP";; 

(2) METHOD OF BOUWER AND RICE, 197 6 (ARTICLE IN 
VOL. 12. NO.3 OF WRR ENTITLED 
"A SLUG TEST FOF: DETEF':l"l I i\l It-Ie H'y'DF':AUL I C CONDUCT I \) I TV 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PART:AL~Y 
PENETF.:?H 11\15 i,<.JELL,S 1! ) 

ltJELL NO .. f. 997 DATE OF TEST: 5/211 

PROJECT NO.: E221-001 CL I El\~T ~ ~~tv~ES 

SITE LOCATION~ X10 

EDGE~ INC. FIELD INVESTIGATOR: BRUCE McMASTER 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE 8.63 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.80 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 16.20 FEET 
THICKNESS OF SATUF.:ATED AQUIFEF:: ZONE = 1~':;. 80 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = .00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .30 
FALLING-'HEAD INDEX:::: 1. (" 1" IF FALLH'JG!I "0" IF FUSING) 
NUMBER OF DEPTH-TIME DATP POINTS = 23 

-, 

PAGE 17 OF A 



ERe / EDGE 
~ Environmental 

and Energ'y 
~. Services Co. 

WE'LL 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

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

I \1E 
VALUE3 FOr:: He 

(FEET) 

2., (}~53~" 
211 !J:tC=-
2 l' :::::4i~" 1. 
2" ::j j, 8E3 
::.7751 
3 .. 1. 18·4 
::: .. 38(!i! 

3.t:741 
3 .. 9~~83 
4u2:t31 
ii· I< :54·3t;; 
4.7671 

PACE" .!!. OF .E:... 
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ERe / EDGE 
Environmental 
and Energy 
Services Co . 

U£LL No. 997 ---

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TI!"!E 
( SC1:O!\if.) 

::.; " ~)r) 

1 () "" Cl~) 
:L 5 Q ()C) 
2(}'1 (\~) 

25:. 1.:"'...' 

3f) to ()(! 

35 II t)~) 
4(~ II ~)(j 

45", (H) 

5()u (}() 

55 Ii i.)Cl 

(be) l: {)() 

75 u (i() 

C;i(l II () 0 
l ()~5 " ()() 
12(j" ()() 

15() ~ (H) 

J.cjt) *' ()(J 

24(1,. (:1(; 

::I()O t. {)(; 

3t)f.) II (H) 

Li.2() ~ (}f.) 

480.0(1 

;_: t::. ;-' ; i·,,; -r [: f/.,[?'~ l' E F: 
': F:::ET:, 

lJ. .::) l:7' .'~' 
. ~ .• _l·, .• ,~ 

...,. ,....,-- .-. . .:> ~ '-.::' ,_, I.,} 

'''> 1> 18~'=~ 
.,.;., \I 67C~ 

2,,3:2C 
2 ~. i) :':~ (:! 

1" 82 i:) 

1,,620 
1. .. ;:l~7;) 

1., 3::C-
1." 23(:1 
111 :i. 3C~ 

u ar::·f !') 
11 81() 

71() 

jl6t,f) 
r::;,l(; 

I< ._,~ • 

u 4·/,:, 
« L!.(J(} 

11330 
t ..... : '"7 r, 

q ~. t ',,' 

.. :2:9C· 
::·'!7() 

~1E:~ Ai) 
(:::-E~--:-

i.l ll 85(; 
3 .. 93C 
::: tE·(:i 

=~'- t.:,7C, 
L .. 32(~ 

2., ():-::: I:'! 
-i '~'-:';-" ... :. u":,, .. _~ 

1 .. (~)2C 
1 :t !~·7~) 

1" 32(> 
~:. II :2 ~:t \) 
l" 1.::(. 

.. 8''71
() 

E~:L (~ 
..,. .. (:~ 

tI I J. ~_.' 

J; .~t:;(j 

II 5,lf,() 

47'(1 

1.4C'() 
...... -,. .-

tt •• ~I.~)I.,' 

.. ::7(:1 
.. ::~9Cl 

1"7,,'(; 
.. ot::-" _ 

************************************************************ 

METHOD OF EOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.63E-05 FT/SECOND = 4.98E-04 CM/SEC 

TRANSMISSIVITY = 2.58E-04 FT**2!SECOND 

PAGE' 19 or-2! 
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ERe / EDGE 
~O Environmental 

and Ene1"lY 
~ Services Co. 

HaL No . .....!J!il. 

H>12RAUUC cONDUqnk1TY CALCULA nONS 

2 3 4 5MIN. 

e 

" ". 

.,:Ie 

TIME IN MINUTES ~ ______________________________________ ~,e 
PAGE lQ.. OF ..ll.. 
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CHAIN OF CUSTOD Y RECORD SAMPLE' 

FOR 
NUMBER ~Enslneerlng, Design '" Geosclenc~s Group, Inc. MARTIN MARIETTA ENERGY SYSTEMS Cft'llSo I 126 PeW •• lppl Par~ 

OAK RIDGE NA 110NAl LABORATORY • P.o. Bolt 23010 Kno e. Tn 37833-1010 

HeLL NO. ,,},,'( 1 LOCAll0N: TYPE': 
Wfl.t'? 3 SO\......-

SAMPlE'R: ~~ -t#.~ (J '01 vi SAMPLE INTERVAL.' DATE: liME: 
... ......-J IL @--" 10.-1' -It.o' " .... '1'K1 1000 

(SlIiNA1tIRC) 

RElINQUISHE'D B)1- DATE: 11ME'o' • WITH: . REC£lVE'D B)1- DATE: . liME: WITH: 
(SIGNA lURE) (SIGNA lURE) 

VACA~ Q"M 
. 

: 

1\~ '(\,(,U O~t1L ,.,,~ Ir- I:;fU ,50-0 
~ I 

I 

TYPE OF SAMPLE: ,. SPLIT SPOON CORES-SOIL . D AUGER CUmNGS-SOll D AUGER CUmNGS-ROCK 

D AIR ROTARY CUmNGS-ROCK D DRILL WA TER (NO AIR IN SAMPLE) DOTHER 

ALL SAMPLES ARE IMMEDIA TEl Y PLACED IN I-CHE'M SPECIAL TY CLE'ANED CONTAINERS AND SE'Al£D. 

REMARKS: 

, 

... :' 

, 

-:,L:;," 

... 
"I i ~"i i P ghHH··i; '. l!~r-;,ti~:"4I.jJi":~~h~ 
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ERe I EDGE 
~. Environmental 

and Energy 
~ Services Co. 

1.0 General Information 

1.1 .ell Location 

MONITORINe If£Z1 PROCI?AM 

~A;~ Ntw~ l1VE ---

Moni toring well number 998 is located in WAG 3. It is 
located 450 feet south of the SWSA 3 boundary fence. 
The location is shown on ORNL drawing number 
C3E20004 A075. Survey coordinates for this well are 
N20,984.5939, E26,235.9355 (X-l0 grid) or latitude 
35°-55'-00.82" and longitude 84 6 -19'-42.35". 
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 InformatioD 

Well number 998 was drilled by A. L. Clark Drilling 
Services. A Schramm Rotadrill rig was used to drill 
this boring for monitor well installation under 
operation of Richard Pickel with the assistance of Leo 
Johnson. Drilling commenced on 9-23-87 and wa,s 
finished on 9-25-87. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a 
well schematic is included on the well installation/ 
completion form.. A synopsis of the drilling activity 

PAC£' ..L OF .2.£. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORINe JtEU PROGRAM 
JtEU OA TA NARRA TlVF 

HEZ.L No. 99 8 

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

9-23-87 

9-24-87 

9-25-87 

The Schramm Rotadrill was steamcleaned and 
mobilized to the staked location and set 
up. The boring was split spooned from 0.0 
feet to 8.0 feet and augered from 0.0 feet 
to 12.0 feet with a 6 1/4-inch auger. 
Deepened boring from 12.0 feet to 20.0 feet 
with a 6 1/4-inch auger. Bailed hole, had 
10 to 12 feet of water in boring. 
Boring was bailed and well was set with 2-
inch stainless steel screen and casing. A 
sandpack and bentonite seal were installed. 

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

2.0 Technical Information 

2.1 DecontaminatioD Procedure. 

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 

PACE ..L OF £Q.... 
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MONITOR/Nt: Iff1..L PROGRAM 
HE1.L DA TA NANNA TTlIE' 

I!fEU No. 998 

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 3 is located in Mel ton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauga Group_, 
The Chickamauga Group consists of eight units, 
designated by letters nAn to nBn (Stockdale, 1951). 
WAG 3 is underlain by units E, F, G and B. These 
units consist of thin bedded nodular limestone with 
clay and shale partings. A portion of unit Band unit 
F consists of calcareous siltstone alternating with 
beds ~f olive gray to maroon shale. Strike and dip 
varies from N 45° E to N 55· E and 25° to 35° 
southeast, respectively. 

2.3 Sample Collection 

TWo soil samples were collected during drilling, 
placed in I-CHEN specialty cleaned glass containers, 
sealed and submitted to Sample Receiving, Analytical 
Chemistry Division, Bldg. 45005, ORNL. Chain of 
custody forms for these samples are included with this 
data package. Soil sample 998502 was collected in the 
split spoon interval from 3.1 feet to 3.2 feet on 

PACE' --L OF 1.2-
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MONITORING IfEl1. PROCRAM 
WEU DA TA NAR8A TTlIE' 

JfEl.L No. 9 9 8 

9-23-87 and soil sample 0998S02 was collected in the 
split spoon interval from 7~7 feet to 7.8 feet on 
9-23-87. 

A bulk density soil sample was collected from the 
split spoon sample interval from 2.60 feet to 3.06 
feet. The sample was measured and weighed, and a bulk 
density of 2.2 grams/em] was calculated. 

2.4 %nstallation and Development 

2.4.1 %natallation 

This was a "Type A" well. A 6-inch diameter boring 
was split spooned and augered from ground surface to 
a total depth of 20.7 feet. A 2-inch diameter 
stainless steel silt trap was installed from 19.7 to 
20.0 feet. Above the silt trap a 2-inch diameter 
stainless steel screen was installed from 4.7 feet to 
19.7 feet. A 2-inch diameter stainless steel casin4 
was installed above the screen from 4.7 feet to 3.16 
feet above ground surface. A sandpack was then poured 
into the annular space from 3.2 to 20.0 feet, with a 
2.3-foot bentonite pellet seal poured into the annular 
space above the sandpack from 0.9 to 3.2 feet. The 
annular space from the top of the bentonite seal to 
the surface was tremie grouted with a cement/bentonite 
slurry. A detailed schematic of the well is included 
on the well installation/completion form. 

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

.ell Development 

Well number 998 was developed 
cuttings, silt, and other fines. 

MONITORING HELL PROGRAM 

~A:~ NA~g~ Tll£ 

to remove drill 
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 311 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. 

2.4.3 Installation of De4icate4 Monitoring .ell 
Pap 

After the well was developed, a Geoguard Model No. 
5614 dedicated monitoring well pump was installed on 
4-23-90 ata ~epth of 17.8 feet below ground surface. 
Tbese pumps are decontaminated at American Sigma and 
are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 By4raulic Con4uctivity Testing 

Well number 998 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 

PAGE' 2- OF ~ 
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AlON/TOR/Ne HELL PROGRAM 
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HELL No. 998 

measured usinq a Druck 15 psiq pressure transducer and 

an Omnidata Datapod II data recorder. The hydraulic 

conductivity value of 9.39 x 10-5 em/second (shown as 

. permeability on the hydraulic conductivity 

calculations printout attached) was calculated usinq 

the Bouwer and Rice method. A computer printout of 

the hydraulic conductivity calculations is included in 

this data packaqe. 

PAGE...£. OF ~ 
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Environmental 

HE'LL No. 998 and EnerlY 
~ Services Co. 

e8.f:. -l2.RII.I.IN~ '-HE:Clfl.l~l. EQIi 
MONITORING Hf"I.I.S' 

COUPLIANCE 
PRE -DRILLING TASKS 1MlE INITIALS 

1. £XCA VA nON PERMIr OBTAINED. .2";2J-BZ ~ 

2- AU. EQ(lII4IENT HAS BEEN Cl.£ANED BUORE DRlWNG. 9-23-87 uas 

Jo. SCREEN AND CASINGS HA 1£ 8EEN WAsym STEAMED. N/A 
RINSED IffTH DE-IONIZED OR D!S71I.J.£1) WA TER. RINSED 
IffTH ISOPROP'ft. ALCOHDI... WRAPPED IIITH PROTECnl£ 
COI£RING AND STORED OFF 1H£ GROUND. 

.lb. PRe-PACKAGED SCREEN$. CASINGS AND CENTRAl.JZERS 9-25-87 JtI.u= 
tIER£' USED. 

4. II!rJRI( AREA F'OR SAMPI.E EXAMINA nON COI£R£D IIITH 9-23-87 IJ,UG 
ClEAN POI. 'f'£'TH'If.£N£. 

5. CLEAN KNI~ «O~ SAMPLE JARS AND I.ABEl.S 
9-23-87 ~-

ON-HAND. 

e 6. POI. 'f'£'TH'YI.ENE CO~ IN PLACE O~ HOI.£. 9-23-87 ~ 

ADD/nONA! N01E:S'~VA 11ONS: 

r\ 

OBSERVER SIGNA 1lIRE'/!,A • f):f ~ .. l -~ Q 9/25/87 

e Hi chael L. Ebers 

------

PAGE .2- OF ...!£. 
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WE'LL No.J.2~ __ and EnerlY 
~ Services CO. • 

12E:.f;.QN [AMINA TlQIV '1:i'.r~lf/.Is..T 
DRILLING EQUIPMENT 

ISOPIiOP'I1. O£lONIZ£O 
eQtlIPM£NT SCRAP£' STEAM STEAM ALCOHOL WATFR 

CLEAN RINse RINSe RINSe 

RIG X X X NA N/A 

AtlGERS X X X X X 

81TS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

PIPE'S X X X X X e 
. 

WORK TOOLS X X X X X 

AtlGER PINS X X X X X 

I 
", \j~ ~ 

OBSERVER S/GNA7lI~"'~ ,h ... L. \.:1.$ 9/23/87 
Michael L.\Ebers 

PAGe~ OF~ 
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IfCLL No. 998 and Enero I ~ Service. CO. 

ORNL MONITORING WE'LL LOG PAGe 1-. or--,-
LOCATTON: SWS8 J DATE: START: 9/23/87 
DRILLER: Rick Pickel FINISH: 9/25/87 

HELPER: Leo Johnson L06G£D e~M. L. Ebers 

DRILL: Ss;bI:gmm 
HEALTH PH'fSIOsr: Paul Eldridge 

TYPE DRILLING: S121 it Sl200n I 7" Auger LUlJRlCANT m:ac.·Mo1 ~ko:te 1000 
No. SAMPLES TAKEN: Two TYP£.. Soi 1 

CONTAINMENT TYPE: Au~er Pan. and Plastic 

THICKNESS OF saL (R£FIJSAJ. DEPTH): 8.0 
DRIU.JN(; FLIJID SAMPLES.' 

DEPTH DRILI.ED IN ROCK: 12.7 TYPE: N/A DATC: 

TrJ TAL DEPTH OF 1IIf1..l .. : ,OIZ 

~~ SAJ#ltE PERCDlr 
(NU~~ RECOVElfY ~ /J£SCRIPTTON 

IFROII TrJ INTERVI i(sauT SPOONS) 

0.0 1.5 100% Loam, silty, moderate yellowish brown. drY, 

e crumbly, few roots in upper 0.3'. 
1.5 5.8 0998S01 65% Clay, silty, dark yellowish orange and dark 

@3.1-3.2' yellowish brown; scattered weathered silt- !;. 

stone fragments to 1/4". pale yellowish 
orange, medium dense. dry. ."iI 

5.8 7.2 100% Clay. dark ve1lowish brown with abundant 
siltstone fragments varying in color from 
1 ight greeni sh gray •. 1 ight yellowi sh oranQe 
and reddish brown. crumbly. damo; 

7.2 7.8 0998S02 100% Clay. dark yellowish brown. soft plastic. damp 
@7.7-7.8' 

7.8 8.0 100% Siltstone. light gray. weathered crumb1v. and 
shale. greenish gray. weathered. 

8.0 Solit spoon refusal. 
Bulk Density Sample @ 2.6 - 3.05' I 
Bulk Densitv = 2.2 grams/cm3 I 

8.0 11.0 Clay. dark yellowish brown damo soft. 

e 11.0 12.8 Limestone, hard, medium gray. 
12.8 13.6 Shale. silty. greenish gray. 
13.6 20.7 Shale, calcareous, reddish brown. 

PA(JC -2.. OF ..2ll... 



....., ERe / ,EDGE 
Environmental KLL No. 998 and Enerey 

~ Services CO. 

~I ORNL MONITORING KLL LOG II PAGe _2_ a----.f.... 

~':5 SAMPLE PERCENT 
(NUMBER ~ RECOIei'Y SOIL/t!I£DROCK DESCRfP'nON 

FROM TO INTERVAL) I(SPUT SPOONS) 

20.7 Total Depth 

. 

--
PAGe .u.. a- ..2.Q.. 
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Elite / EDGE 
... Environmental 

and Enerty 
~ Semoe. Co. 

M"LL INSTALLA TlON,/COMPL£nON FORM 
O.R.N.I..--JlONITORING WELL PROGRAM 

LOGGeD Mi chaerC Ebers! PROOFED 
BY.'_DanieJ Co Bayghn BY: Mjchael L. Ebers 

~LU~~' A. l. Clark Drilling Services 

DRlI.J.£R:. Ri cha rd Pi cke 1 HELPER:. leo Johnson 

W£Z.L No~ 

LOOITIONr.-;.;.;rH'\..:.;:u~-~_ 

~:m:1~~ 
EUV. GROIJNli 872.17 
EUV. TOP STAlNL£SS33 
STEEl.. CASING 875 . 
DRILLING OA TFS: 
srAR~' ,-23-87 
F7N~' -25-87 
Lat:IfIN(; s1m. Q?JElt EQIJIPM£NT' II 7 INCH AlJ(;£1l 2007 L.F'. 

i - _. - 8 INCH DIMI£7E1t . 

o INCH AIJ(;£R L.F'. 

MleTERIAI.S IJSCD 

EST. USED 
a.Q.. a.Q.. 

..li:.. 0 FEET or 2 0 0 IN.. S.S. SCREEN 
7. 9 FEET or 2 0 0 IN. s.s. CASING 

3.0 4.0 SACKS or SAND 

3Q..CL 3S...Jl POiINDs or BDmJNfTC P£I.J.E1S 
L.O.....l.Jl .54Q(.5' or CDI£NI' 

J...Jl POUNDS or POWD£RED I1£Nf'()NfTC 

6 0 0 GALLONS or Ml41E11 (CDI£NTINC) 

REASON FOIt DIFFE1f£NCES I/£TWEEN £STIMATED 
iIOLtI.tII1e' AND USED KttaE3' 

.u. __ us 

~
"".....,.~ 
I'IJIIII .... ~ ~ 
"",. . 

.. 7.." us _II -0 

MONmJIIIV(; lIEU I'UIJIII /lASE SET AT 17. 8 FEET. 

CEN'IRAI.IZ£RS AT 4. 0 FEET. . 
20.0 FEET. 

____ FEET. 

NOTE.' 
ItIfJU t:UAIID t1IIT 

'"". - ~ 

S1DZ. "",,7EC71ItC Ot.5l'lC' 

3 . 97 n: MOil" QROUNIJ 

'" 2 . 0 n: IELOW 

"'~.5UIFACC 

fiIffJIIr SEAl. 0 • 0 '" rA1 --'4' 

~1fET • 
6.25 INCH ..... .- i. 

/]"---- - ,..,. 
6IJIIfIlJt(.U 

2 • 0 INCH DIMI£7E1t srAlllLl:S$ 

S1DZ. ~.l.:.!§.n: MOil" 

•• ~ GII\:UO SWACC '" ~ 
__ fJIItJUItID SWACC 

• eDI'IIIAI.QIII (nfi'.) 

.""..". ~ SEAl. 

~ • ...Q..:!. 1D 3. 2 IfET 

-.. sr.' {'":, 20. 0 'lET 

2 • 0 IICN IJIMIIE1f1I 

:.)=t',,: 'J $TMII.DIS .sm Q.JllQ. 
aems $I&IfIEN 

..iL. ",.!22.nz; 

2 • 0 """ I/IIIIIIJrIE1Bf S" AU. DEPTHS ARC ~ 
F'ROM GROIJND SlJlfFACC 
UNI.£SS o'lH£RWlS£ NOTED: ID~ :1' ... -.=:1 

M17fJII tJ1" ~ • - . • 
',t;:::r: '. J .rim aT "'A:M' 

19.7 1D 1Q.JLvr 

TYPE A ~LL ~ Nor TO SCAi.E 

PAGi'C..ll or 20. 



.., ERe / EDGE 
KLL No. 998 Environmental 

and Energy OA 7£: 9/25/87 
~ Services Co. • 

M.o.NITORIN~ ~I.£ MA lE8/~£S 
CER 77ACA 770N 

ITEM/A!A TENIAL ad lE. fJ.!iEJ2 Ii.~ TCH ftlLJJFJUJ 

SAND 9/25/87 2 

BENTONITE' 
9/25/87 2 

STAINLESS STEEl. SCREEN ( PREPACKA()D) • )£$) C NO 9/25/87 5 
STAINLESS STE'El. CASING (PREPACKA()D) • 'iFS) C NO 9/25/87 5 
STAINlESS STEEl. CENTRAUZERS ( PREPACKA()D) • YES) C NO 9/25/87 5 
STAINlESS STEEl. CAPS (PREPACKA()D) • )£$) CNO 9/25/87 5 
MONITORING IfCLL PUMP ( PREPACKACED • )£$) C NO 4123/90 5 

GROUT 9/26/87 
12/87 15 e 

IfCLL COIei'S 1 
SlJRFACt- CASING 12/87 2 

COMMENTS: 

-

~~~UQVAnmc~~~£ 9L26/87 
Mi chae 1 L. ~bers e 

PAGE 12 OF £Q... 
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~ ~ 
ERe / EDGE 
Environmental 
and EnerlY 
Services Co. 

POST-KLL COAlPLEnON 
CHECKLIST 

WE'LL No. 998 -

COMPLIANCE' 
lMJE IN! TlALS 

POST- ftflL COMPLETION TASKS 

1. 

2-

.1 

4. 

MtJI) SCRAPED FROII AUGERS. SAMPl.£Rs, AND ALL 9/25/87 ~ 
OTHER EQtJIPMENr. 

ALI. MUD FROM RIG AND EQtJIPII£Nr SCRAPINGS, AND 9/25/87 /UI;.I:; 

CtJT11N(;$ DISPOSED OF'IN ACCORDANCE tilTH THE 
spcanCA liON- PROIAD£I). 

lIEU DElEZ.~ IN Acct:JRI)ANCC tilTH 1H£ SP£aF1CA 11ON" 
4/23/90 1:>LL 

PRO~ AND DErM.S OF' THE 1JE1E1.000000r AClIfA,." 
RCCORD£D. 

lJRILI...NG S/1C PfIOP£RI. Y ct.EAN£D lIP AF7ER 9/25/87 ~ 
COItIPt.E71ON OF' IIf1.L INsrALLA 1ION. 

" RD..EASE SPEaFIC '1CQIN/CAJ. DIRECTIONS FDtIf RECUA TORY COMPLIANCE IIONITtJINN(; II£1.J..S 
PHASE I" OAK RII)(;£ NATIONAl. LABGM'ATORY, OAK RI!DfiI£. Woo. K-"""'?" AAfJl. 11N17. 

OBS£R'IER SKi!NA'RIRE/DA 1C 9/25/87 
,Michael 

b.~J~f!Y= D. ¥arfes Lit ~ 4/23/90 

PAGe ..l.3. OF' -2.0. 



.., ERCE 
Environmental 
and Enerl.Y 
Services Co. 

WE'LL No. 998 -
~ LoeA TlON·WAG-3 '-

MONITORING WELL 
DEVELOPMENT FORM 

DE~LOPM£NTDE~~~~~S~ _______________________________________ __ 

ME'THOD OF Surgi ng and Pljmpi ng DE'I£LOPME'NT': ............ _ 

DE'VElOPME'NT 4/19/90 T1ME': _________ _ BE'GAN DA g' 

DE'I£LOPMENT 
ENDING DATE: 4/23/90 

D£V£LOPMENT 
OBSE'HI£D BY: D. Charles Lytle 

ONE' HE'LL VOLUME: 10. 0 GALLONS 

. TOTAL GALLONS PUMPED: 311 TOTAL WE'LL VOLUMES PUMPED: 31.1 

INITTAL pH: 7. 7 RNAL pH: 7. 7 

INITTA! CONDVCTI'ATY (liS/em): 498 RNAL CONDUCT1'ATY (liS/em): 536 
DESCRIPTION OF INITTA! TURBIDITY:-..-,;S:;..;1:...;i.il,9.:..:.ht.::,;1.Y--=:;,Cl,;...:o:;,;::u;,.=d"-Y _________ _ 

DESCRIPTION OF RNAL TURBIDITY: Cl ear -------------------------------------
RNAL MEASUR.c.V TURmDlTY: ____ 3.::.;.:...:0~NT~U~'~s~ ____________ _ 

KLL APPROVED eY: R. C. Wi 11 i ams MMES 

ODOR 
OF WATER: None 
WAlE'R 
DISCHARGED 
TO: 

Bl GROtlND SURFACE' 
C STORM SEWERS 
CORUMS 

C TANK TRUCK 
C STORAGE TANKS 
COTHER 

INITTA! PRE -OE'VElOPM£'NT 
WA7E'R DEPTH: +.2" above ground surface. 

DE~LOPMENT OBSEHVA TlONS 

OBSERVER S/GNATURE/DATE' » ,CpyyJp,pc8p.&=4/23/90 
D. Charles Lytle 

PAGE ..:::.:::... OF 20, 



• 
ERCE M"LL NO • 998 

•• Environmental 
LOCA71ON.·WAG-3 and Energy 
DATE: 4L19[90 ~ Services Co. 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE KLL VOLUME- 10.0 GALLONS 
-

G4LLDNS D£SCRIP71ON AEA.SU9El] COItfJtIC- TrJrAL IIfU 
DATE" TlME OF TlIRBIDITY pH m"TY (;AU.DNS .aliAIn' COMMENTS PtJIIP£D 7lJRBIJITY (NTV'S) I filS/em PtJIIP£D PtJIIP£1) 

4-19-90 1330 156 
;) 11 gnt Iy -- 7.7 498 156 15.6 Cloudv 

4-23-90 . 1430 155 Clear 3.0 7.7 536 311 31.1 

e , .. 

RESUL TS A T END Clear 3.0 7.7 536 311 31.1 
OF DEVELOPMENT 

COMMENTS Nice producer. Cleared fast and remained clear even after several 
cycles after surging. Passed and moved off of hole. 

,-

e 
OBSERVER SlGNATlJRE/DATF )::>_£>~ArJfJ/)~tf'~ 4/23/90 

"". vila 10;;;;> LJ" 10;; u __ 

PAGE 15 OF~. 
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ERe / EDGE 
Environmental 
and Energy 
Services Co. 

WE'LL No. 998 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TI!ViE 
( :::::E:[}t~~r:, 

:t .:::;.. ;.) {) 
2() ~ etc: 
3() u (/() 

.c~()" (,C~ 

5() .. i)C· 

.~(> .. ;:)() 
75 .. ()f) 
9f)" ()f) 

1 ~)::'i G {)() 

:L 2!) ~ ()(j 

i 5(~ r)() 

l8() ij {)() 
:~ L~C; u (~I(} 

::()~),' ()(; 

3t:l(1 u ()O 

l~·2() II ()(J 

.q·8Cl;t C'!) 

:S4()~, ()O 

6()(). ()(: 

720.00 
84(). t)() 

960.00 

DEPTH TO WATER 
(FEET) 

'-' Q 

-I" .' "7 t,! 
"~;~.. ..i.. c" 'h" 

.:::" 87() 
t"", • ...: ... c,f.j·C) 
..;: ... 44,(: 
~ 1, 2f](; 

..:- .. :)'~}i) 

1. <+ ~72CI 

:. u 79() 
111 68(:, 
1 u ~;3~:) 

1 " oCr ::': ~) 
1 t. 2S:t() 
1. JI 2:~{) 

1. 14(:: 
1 'I "':i ,., 
.I ... J. kt_' 

-lor ()7Ci 

1 jj ()4<) 
1 u 04(1 

" 98() 
.. S'3c) 
,. C;}3~) 

HEA:) 
(FEET) 

214 t>8z) 
:~ .. 28(: 
1 " eIE;'!) 
~ II 7'5(1 
:t n 5~3:::! 

:t I>f :-:'91) 
1 Ii :~)C~ 

i It (}:;C! 
;, ~}t)() 

" 79(; 
" tAD 
t! =;3(} 
~ 4(;(1 

.. ::::~;(i 

.. 25(} 
to ::3() 
» l8(~ 

.. j. ::~() 

.. lS() 
,,090 
u {)4() 

.040 

************************************************************ 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PEr';:l'1EABILITY :::: 3.08E-06 FT/SECOND ::::: 9.39E-(}5 rlvi .leer 
'....t; j .. \_'i-.~ 

TRANSMISSIVITY::::: 4.62E-05 FT**2!SECOND 

PAGE .!2... OF ~ 
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Elite / EDGE .0 In'rironmenta1 
and beqy 

~ Seme.. Co. 

IfEU 998 

Hro8~UUC CONDUCUVlTr CALCULA nONS 

2 3 4 

TIME IN MINUTES 
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e e • 
CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: I> MCI/CONSULTING ENGINEERS, INC. 
NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 

(615)966-9788 I " • OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: " SWS~ 3 TYPE: 
0998 

r\ 

SAMPt.{R ~~_l. O-f> .czL--
\ 

RELINQUISHED BY: 
Ir'\ ( SIGNATURE J 

.. ) 
,.J \ It£-~ 

~ 
t1j 

.... 
\0 

o 
t'Zj 

j 

I " 
t-J 
o 

\ 

REMARKS: 

(SIGNATURE J 

D4TE: TIME: 

'~~7 9.'4S'II~ 

SOIt-

' I 
.3.1 .TO 3..'2.. DATE: 

9/Z 3/87 

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

~C:r: l/ftl~~~ k 
~ "n JO(u( f 1 ~ ',tl5 

v 

.. 

"" 
• 0" 

•• V" ~ -

_~..,"'~ ..... -- - ~;t 

02';28 ~Ol 

TIME: 
1,~PM' 

WITH: 

O~tJL 



I> MCIICONSULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 
(615) 966-9788 I • • OAK RIDGE NATIONAL LABORATORY 998 ~oz 

WELL NO.: 
998 

LOCATION: I 

~ lAIs-A 3 TYPE: 

~S\ 
-SoIL-

CMU'fLEI1 j 1 ... J)~ -;;j 
I I 

DAT~~. rh7 TIME: 7.7 To7.g 1 ........... ( 

~ l-:~ P.~· 
\ r 'J 

RELINQUISHED ~: 047£: TIME: WITH: 
RECIEVED BY : 

DATE : TIME: WITH: ( SIGNATURE J ( SIGNATURE J 

( ),l~ ... 10/1.0 /-&7 q.'4S A'1 Pv\c."'I ~J'~l ~ lo~(,1 t~'6S O~L 

\ t/ 

REMARKS: 

., 
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ERe / EDGE 
~ Environmental 

and EnerlY 
,.. Services Co . 

1.0 aaDaral IDformatioD 

1.1 wall LocatioD 

MONITORINe HELL PROCRAM 

HfZ.l. HEIfA:: NAf1~ q~ 

Monitoring well number 1247 is located in WAG 3. It 
is located on the western boundary of WAG 3 adjacent 
to Highway 95. 

The location 
C3E20004 A075. 
N 21,357.5769, 

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

E 24,659.5516 (X-10 grid) or latitude 
35°-54 1 -55.21" and longitude 84°-20 1 -00.79". 
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 DrilliDg IDformatioD 

Well number 1247 was drilled by Geotek Engineering 
company. An Ingersoll-Rand rig was used to drill this 
boring for monitor well installation under operation 
of Larry Ledbetter with the assistance of Fred Dixon. 
Drilling commenced on 5-22-90 and was finished on· 
5-25-90. Paragraph 2.4.1 includes a detailed 
discussion of the well installation and a well 

PACE -L OF .l.L 



ERe / EDGE 
....., Environmental 

and Energy 
~ Services Co. 

MONITORINt; ItFLL PHOCRAii 
JtflJ. OA TA NAHHA 711£ 

HE'LL No. 1247 

schematic is included on the well installation/ 
completion form. A synopsis of the drillinq activity 
follow. This information was typed directly from 
field notes and was edited only when necessary for 
clarification. 

5-22-90 

5-24-90 

5-25-90 

Moved site to location and set up on 
plastic sheetinq. Auqered from surface to 
6.0 feet usinq a 14-inch auqer. set and 
qrouted 10-inch decontaminated steel 
diverter casinq. 
Drill to 22.7 feet usinq an 8-inch air 
rotary tricone bit into containment box. 
set 2-inch stainless steel screen and 
casinq wi th sandpack and bentonite seal. 
Grout annulus with 1.5 sacks cement. 

This well was loqqed by ERe Environmental and Enerqy 
Services Co., Inc., hydroqeoloqist Timothy A. Lee. 
All well construction materials and supplies were from 
Martin Marietta Enerqy Systems approved batches. The 
batch oriqin of individual items is shown on the 
included Monitorinq Well Materials Certification form. 

2.0 Technioal Information 

2.1 Decontamination Procedure. 

The drillinq riq, down hole tools, surface casinq, 
stainless steel screen, stainless steel casinq, 
centralizers, and stainless steel silt trap underwent 
the cleaninq decontamination procedures outlined in 
the drillinq specifications (Release Specific 

PAC£'.2...- OF ..l6.. 
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ERe / EDGE "0 Environmental 
and Energy 

~ Services Co. 

MONITORING ftEl.L PROGRAM 
Hru. DATA N'!C'~~ ql-f" 

ftEl.L No.--=..::;..;;..;. 

Technical Directions for Regulatory Compliance 
Moni toring Wells Phase 1, Oak Ridge National 
Laboratory, Oak Ridge, W.O. 1(-4147, April 1987, 
pgs. 2-4). A checklist of the cleaned materials is 
included with this data package. 

2.2 Geology 

WAG 3 is located in Melton Valley which is in the 
Valley and Ridge Physiographic Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauga Group. 
The Chickamauga Group consists of eight units, 
designated by letters "A" to "H" (Stockdale, 1951). 
WAG 3 is underlain by units E, F, G and H. These 
units consist of thin bedded nodular limestone with 
clay and shale partings. A portion of unit H and unit 
F c~nsists of calcareous siltstone alternating with 
beds of olive gray to maroon shale. strike and dip 
varies from N 45· E to N 55· E and 25° to 35· 
southeast, respectively. 

2.3 Sample Co11eotion 

No samples were collected during drilling. 

The Ingersoll-RandT-4 compressed air was sampled with 
a cloth filter inserted between drill rods on 5-29-90. 
The sample was examined with an ultraviolet light for 
the pressure of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

PA(;£ -..L OF 1.2-

";l, 
.' 

., 
,< 



ERe / EDGE 
....., Environmental 

and Energy 
~ Services Co. 

2.4 Installation an4 Development 

2.4.1 Installation 

AlONITDRINC IttEZ.L PROGRAM 
ttfZ.L OA TA NARRA T1VE' 

HEZ.L No. 12 4 7 

This was a "Type D" well. The air rotary method was 
required to complete the boring to the specified total 
well depth. Therefore, a 14.0-inch diameter boring 
was augered from ground surface to 6.0 feet and a 10-
inch diverter casing was installed and grouted. An 8-
inch diameter boring was then drilled with an air 
rotary tricone roller bit from 6.0 to 22.7 feet. A 2-
inch diameter stainless steel screen wi th threaded 
bottom cap was installed from 7.5 to 22.7 feet. A 2-
inch diameter stainless steel casing was installed 
above the screen at 7.5 feet and extended 2.15 feet 
above ground surface. A sandpack was then poured/ 
tremied into the annular space from 6.5 to 22.7 feet, 
with a 1.0-foot bentonite pellet seal poured into the 
annular space above the sandpack from 5.5 to 6.5 feet •. 
The annular space from the top of the bentonite seal 
to the surf~ce was tremie-grouted with a cement/ 
bentonite slurryo A detail of the well is included on 

the well installation/completion form • 

2.4.2 • ell Development 

Well number 1247 was developed to remove drill 
cuttings, silt, and other fineso The monitoring well 
was developed using a Geoc;uard 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 8 gallons of -water had been 
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evacuated. Well development was terminated due to the 
extremely poor well recharge rate. 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 Konitorinq Well 
~p 

After the well was developed, a Geoguard Model 
No. 5614 dedicated monitoring well pump was installed 
on 8-23-90 at a depth of 21.6 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 ~e8tinq 

Well number 1247 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 5.59 x 10.5 em/second (shown as 
permeability on the hydraulic conductivity 
calculations printout attached) was calculated using 
the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in 
this data package. 
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... ERe / EDGE 
Environmental WELL No. 1247 
and Enerey 

~ Service. Co. • 
Ell£" -128/l.l.lNG CtiE:.CKLIs..T FOR 

MONITORING WEI.LS 

COMPliANCE' 

I'R£-Ql1Jl"Ulifi. l~S7(S JMlE 

~ 1. EXCA VTlON PERMIT OBTAINED 5-22-90 

2. ALL EQUIPMENT HAS BEEN ClEANED BEFORE DRIlLING. 5-22-90 ~ 
Jo. SCREEN AND CASING HA IE BEEN WASHED, S7E'AMED, 

N/A 
RINS£D IffTH DE -IONIZED OR DIS71lL£D WA 7CR, RINSED 
IffTH ISOPROP'fl. ALCOHOl., WRAPPED IWTH PROTEC711E 
COVERING AND STORED OFF' THE GROUND. ; 

.]b. PRE-PACKAGED SCREEN$. CASING AND CENTRALIZERS 5-25-90 ib 
MERE USED. 

4. Wr:JRK AREA FOR SAMPLE EXAMINA 710N COVERED IWTH 5-22-90 ~ 
ClEAN POL 'IE'TH'fl.£N£. 

5. ClEAN KNIVES. GLOVES. SAMPLE JARS AND LABELS 5-22-90 'Th 
ON HAND. 

e 
6. POL 'IE'TH'fLENE COVER IN PLACE OVER HOlE. 5-24-90 :r~ 

7. AIR ROTARY COMPRESSED AIR SAMPI.ED. 5-24-90 -("~ 

RESULTS: Sample showed no detectable signs of hydrocarbons under ultra~ 

violet light. 

Af)DI71ONAL N01ES/OBS£RVA 71ONS: 

OBSER~ 57GNA7URq1JATC £2OJhfl-~ 5/25/90 
Timothy A. Le 

e 
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e 
., ERe / EDGE 

Environmental 
WELL No 1247 and EnerlY '"-----

~ Services Co. 

l2E:.CaQN T~M{N.~ [LON CHf.:,Q.KI.IS-.T 
DRILLING EQUIPMENT 

ISOPROPYl. De/ONIZED 
EQUIPMENT SCRAPE" ST'EAM STFAM ALCOHOL WATER 

CI..E'AN RINSE RINSE RINSE 

RIC X X X N/.4 N/A 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

.. J 

SAMPL£RS 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 

e 0BS£1M7t SJr:M7Imf;Ill47E ~~ii! G-~ 5/25/90 
Timothy A. e 

PAGE ~ OF' 16 . 



-. ERe / EDGE 

! Environmental 
IfE'LL No. 1247 and Enerey I ~ Service. Co. 

•• ORNL AlONITORING HE'LL LOG PAGe ...L Qr'..L 
~I 

tOCA 11ON: WAG-3 DATF: STARr: 5-22-90 
DRlUER: Larrl Ledbetter fiNISH: 5-25-90 

H£l.P£R: Fred Dixon L()(;(;£l) 8Y: Timothy A. Lee 

DRILL: Ingersoll Rand T-4 HeALTH PHYS/Qsr: C.E. Stooksbury 

TYPE DRlUJNG: AU2er, Air Rotar~ LU~~T~' Green stuff 
No. SMIPI.ES TAKEN: None rIP£': N/A 

CONTAINMENT TYPE.' Plastic, Pan, Containment Box 

THICKNESS Qr' SOlI. (REFlISAi. DEPTH): 14.0 DRII.J.IN(; F1.lJIO SAMPt.ES: 

DEPTH DRlI.J.£D IN ROCK: 8.7 rIP£.: NlA DATe: NlA 
TOTAL DEPTH Qr' Iffl.L: 22.7 

~~ SAJtI1IU P£RC£NT 
(NtlMII£R ,. RCCO~y ~ D£SCRIP11ON 

FROM TO INT£7ItVAJ.) i(SPlJT $P()(INS) 

0.0 2.0 Augered Gravel fill. 
2.0 5.0 Augered Clay, mottled dark yellowish orange and graYis:-

orange, silty, moist, plastic. 
5.0 6.0 Augered Clay, dry, mottled dark yellowish orange and 

moderate reddish brown. 
6.0 22.7 Air Rotary * limestone, microcrystalline, medium gray, 

calcite filled fracture fillings, hard 
drilling. 

22.7 Total Depth 

* No detailed litholooic descriotion availab12 

from 7.0 feet to 22.7 feet due to the use of 
containment box. 

~ 
'----
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WELL INSTALLA nON/COMPLEllON FORM 
O.R.N.£' MONITORING WELL PROGRAM 

LOGGED PROOf'EI) 
BY: Timothy A. Lee BY: Mi chael I. Ebers 

DRIWNO COMPANY: Geotck 
--~~--------------

t¥W~. Larry Ledbetter HEl.PER.: Fred Dixon 

E'QlJIPMENT 

WE'LL No. 1247 

LOCA71ON WAG-3 
'//!"h ~ .~/NA TES 
E 24:659.551§ 
£LEV. GROIJND. 60. 75 
£LEV. TOP STAlNtESS

gO STEEl. CAS/Nt:. 862. 
ORIWNG OA TES: 
STARTED: !)-22=90 
fiNISHED; 5-24-90 
LfJCK1N(; nm. a11G' II 14 INCH AlJG£R 6. 0 L.F. 

o INCH AlJGER L.F. 
i. ..--- 8 0 ___ ·~INCH l1IAMCTER 

13 8 INCH ROTAR~ 16.7 

MA TERIALS lJSED 

EST. lJSED 
&IOL. ~ 

15.0 FEET OF 2 IN. s.s. SCHE'FN 

10 • 0 FEET OF 2 1N..s:.s: CASING 

3.2 ~O SACKS OF SAND 

50. 0 50. 0 POUNDS OF BENTONITE: PE'LLE'TS 

1. 0 1. 5 SAQ(S OF CEJlENT --- . 
7. 5 POIJNDS OF POWDERED BENTONITE' 

12.0 GAI.J..ONS OF WA 1ER (CEJlEN71NG) 

RE'ASON FOR DlF'FERENCE'S BETWEEN ES71MA TED 
&IOLlJME'S AND lJSED &IOLlJMES 

Fractures and Spillage. 

lIEU a1.a IJSB) II LDafJN(; S7EE1. a11G' o R.IJ$H IIfJtINTE1) lIEU a1.a 
D01NElf 

a, '/RAP IJSB) )£S'1lI NO 0 

MONITORING IE.L PlIMP BASE SET AT 21.6 FEET. 

CENTRAUZERS AT 5.0 FEET. 
22.0 FEET. 

____ FEET. 

NOTE: 

HtJI.E CUAN£D ov, 

.... ~IJ/fII()TEC1WE CAS1NC 
...I_~~4n: ABO~ GROtJND 
10 [L n: IlELOW 
QR()tJNI) .5U'FAtZ' 

CONCfIIE1E PAD 

W" ~_mamr 
C4.S'IIVt/.J....JJ... FT. ABO~ 
QRDI/ND SURFAtZ' 10 
..6...0... FT. _ow QRDI/ND 

.5U'FAtZ' 

~ BtJIi£HCt.E, 

Jl.Jl.~ 

rAt (Jf!OlIj .R"AL JlJL 10 _o_ .. !) _ FEET 

8 INCH lJIAME7ER 
':Il • IJOIf£HOI.E 

2 INCH IJIAII£'TER STAINlESS 
S1UZ. C4.S'IIVt/ 2 . 15 FT. ABO~ 
GItOIJNl) SURFAtZ' 10 7. 5 FT. 

I • II£N'RJIIIE PEllET .R"AL 

..i:.L 10 6. 5 FEET 

1;:::3: •. 1 ~ 5~ 22.7 FEET 

2 Mal lJIAME7ER 

:.:~~ :~ STMU:S$ S7EE1. .Q.Jllil 

,~gm ~2. 5 FEET 

2 AU D£P1HS ARE'MEASlJRED 
FROM GROlIND SlJRF'ACE 
UNLESS OTHERWISE NOTED: 10 22 •7 FEET -t. ::::::J . '7. - -- 50 

IIOmw OF 1IfJRD((JI.E' .:':71'·.1 ~ r' ~ 
e ITYPE DWELL 

...1blm:r --1O~ 
NOT TO SCALE' 
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ERe / EDGE Hfl.L No. 1247 Environmental 
and Enero DATE: 5/25/90 

~ Services Co. 
/ e 

M.ON/T08./N~ ~I.' MA lI8/~'S 
C£RTlRCA TlON 

ITEM/}AA TERIAL OATF USED BA TCH NUMBER 

SAND 
5/25/90 2 

8ENTONITE' 
Powder 5/25/90 1 

Pellets 5/25/90 7 
STAINLESS STEIL SCREEN (PREPACKAGED • tES) DNO 5/25/90 5 
STAINLESS STEEl. CASlNt: (PREPACKAGED • YeS) o NO 5/25/90 5 
STAINLESS STEEl. CENTRAUZERS (PREPACKAGED ~ .:;) 5/25/90 5 
STAINLESS STEEl. CAPS ( PREPACKA(;£/) • tES) o NO 5/25/90 5 
MONITORINt: IfELL PIJMP ( PREPACKA(;£/) ~ ~) 8/23/90 8 

CROIJT 
5/25/90 9 e 

IfELL COltERS 

SlIRFACI:..- CAS/Nt: N/A N/A 

COMMENTS: 

OBSERIIFR SlCNA TURE'/tJA TE' 5/25/90 
Timothy A. e 

PA(;£ lJL or .!L 
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and Eneru 
Services Co. 

POST-HELL COUPLETION 
CHECKLIST 

KU No.~ 

COMPLIANCE 

POST-ItFLL CQl,fpunQN TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPLERs, AND AI.J. 
OTHER EQUIPMENT. 

2. AI.J. MUD !'ROM RIG AND EQtJIPII£NT SCRAPINGS AND 
CUmNt;S DISPOSED OF IN ACCORDANC£ .TH THE' 
SPeClFlCA 11CW" PROfIID£I). 

.1 lIEU DElEZ.tHZ7 IN ACCORDANC£ .TH 1H£ SPeCIFICA ntJIi" 
PROfIIIJ£/) AND DETAILS OF 1H£ D£lEZ.OPII£NT AC11",TY 
ReCORDED. 

4. lJRII.J..JNC S/1C PRCP£Rt Y C/IANCD lIP AFTER 
COMPI.£71ON OF lIEU INSTAI.J.A T1ON. 

,/ 

J2d!I INITIALS 

5-22-90 ~ 
5-22-90 <""fb 

8-23-90 1> CoL. 

5-25-90 ,--~ 

" R£J.EASE SPeCIFIC 1CatNICAJ. DIRECTIONS FOR ~7rJIIY COIJPLIANC£ M()NJ'RJRIIII(; IIfl.LS 
PHASE t OAK RfD(J£ NAntJliAL LABMA7rJIIY. OAK A!III:7C 1«0. K-4147, APRM. ,.7. 

tJIISERfIER S1QYAMC/DA1C ~l> Q Jy;,. 5/25/90 
tiii10ttlYATee ( E 

D.~S>\~L 8/23/90 
D. Charles Lytle 
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ERCE 
Environmental 
and EnerlY 
Services Co. 

MONITORING WELL 
DEVELOPMENT FORM 

WELL No . ..llli 

LOCA 770N: WAG-3 

D£~LOPM£NTO£~~~~~~~S~· _______________________________________ _ 

METHOD OF 
Ofl£LOPMENT: Surging and Pumping 

D£V£LOPMENT 8/06/90 TTME: _________ __ BEGAN DAlF.· 

DEVELOPMENT 
ENDING DATE": 8/23/90 

DEVELOPMENT . 
08S£RIlED B'I".: D. Charles Lytle 
ONE Kf"LL VOLUME: 7 • 3 GALLONS 

TOTAL GALLONS PUMPED: __ 8 TOTAL WEll. VOLUMES PUMPED:...l:..! 

INITTAL pH: RNAL pH: __ _ 

INITTAL CONDUCTTIIITY (I<i S/cm): ___ _ RNAL CONDUCTTIIITY ( I<i S/cm): ___ _ 

DESCRIPTTON OF INITTA! TURBIDITY: __ C.:;..l;..:o;.:u;.:d"'-v _____________ _ 

DESCRIPTION OF RNA! TlJR8IDIrY: __ C_l_o_ud...;:y~ ____________ _ 

RNAL MEASURED TlJRBIDIrY: Greater than 100 NTU1s 

WELL APPROIIED Br: R. C. Wi 11 i ams MMES 

ODOR 
OF WAlE'll: 
WATER 
DISCHARGED 
TO: 

None 
• GROUND SURFACE 
C STORItI SEWERS 
CDRUUS 

INITTA! PRE -O£VELOPUENT 

C TANK TRUCK 
C STORAGE TANKS 
COTHER 

WATER DEPTH: 18.2 feet from ground surface. 

D£~LOPM£NT OBS£RVATIONS 
Very poor producer, pumped dry in a matter of minutes and stayed dry. 
Didn1t get enough water for a test, we washed well with 0.1. water 
and called it finished on 8-23-90. 

OBSERVER SIGNA TlJRE/DA 1E b. CJcc,oODJ'~ 8/23/90 
D. Charles Lyt e 

·PAGE ... 2 OF ~ 
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WELL No 1247 '-

~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

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

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

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

WELL NO.: 1247 

PROJECT NO.: E221-002 

DATE OF TEST: 8/29/90 

CLIENT: MMES 

SITE LOCATION: WAG-3 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 5.42 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 5.51 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX - 0 ("1" IF'FALLING,"O" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 32 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

.7740 

.7814 

PAGE 13 OF li. 
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WELL No. 1247 

HYDRAULIC CONDUCTIVITY CALCULA TlONS • 
TIME DEPTH TO WATER HEAD 

(SEC ) (FEET) (FEET) 

10.00 3.850 1.660 
20.00 4.150 1.360 
30.00 4.370 1.140 
40.00 4.540 .970 
50.00 4.640 .870 
60.00 4.710 .800 
75.00 4.760 .750 
90.00 4.810 .700 

105.00 4.840 .670 
120.00 4.850 .660 
150.00 4.880 .630 
180.00 4.900 .610 
240.00 4.930 .580 
300.00 4.950 .560 

Ie 360.00 4.960 .550 
420.00 4.970 .540 
480.,00 4.980 .530 
540.00 4.990 .520 
600.00 5.000 .510 
720.00 5.000 .510 
840.00 5.010 .500 
960.00 5.020 .490 

1080.00 5.030 .480 
1200.00 5.030 .480 
1320.00 5.030 .480 
1440.00 5.040 .470 
1560.00 5.040 .470 
1680.00 5.050 .460 
1800.00 5.050 .460 
1920.00 5.050 .460 
2040.00 5.060 .450 
2160.00 5.050 .460 

e 
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Services Co. 

WELL No. 1247 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

***************************************************************~ 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

'PERMEABILITY = 1.83E-06 FT/SEC 

TRANSMISSIVITY = 2.75E-05 FT**2/SEC 

= 5.59E-05 CM/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 7.56E-07 FT/SEC 

TRANSMISSIVITY - 1.13E-05 FT**2/SEC 

= 2.30E-05 eM/SEC 

PAGE 15 OF li. 
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JtEU No. 1247 

HYDRAULIC CONDUCTIVITY CALCULA nONS 

0.3 • ( .: II ! .Il!! I ! :1 i :1 EFJ3I! I ~r ~I; .1 :i[:]· . ",:Ie 

2 3 4 6 7 8 II 

TIME IN MINUTES Ie 
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1.0 General Information 

1.1 .ell Location 

MONITORING WE'LL PROCRAM 
WELL DA TA NANNA nIlE' 

HEU No. 1248 

Monitoring well number 1248 is located in WAG 3. It 
is located on the western boundary of WAG 3 near 
Highway 95. The location is shown on ORNL drawing 
number C3E20004 A075. Survey coordinates for this 
well are N 21,366.9229, E 24,654.0797 (X-l0 grid) or 
latitude 35--54'-55.26" and longitude 84--20'-00.91". 
Coordinate data were provided by Martin Marietta 
Enerqy Systems. The method used for conversion from 
X-l0 grid.to Tennessee-Lambert State Plane coordinate~ . 
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 1248 was drilled by Geotek Engineering 
Company. An Ingersoll-Rand T-4 rig was used to drill 
this boring for monitor well installation under 
operation of Larry Ledbetter with the assistance of 
Fred Dixon.. Drilling commenced on 5-15-90 and was. 
finished on 5-29-90. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a 
well schematic is included on the well installation/ 
completion form. A synopsis of the drilling activity 

PA~ ...L- OF ..!!. 

,~ 



... 
~ 

ERe / EDGE 
Environmental 
and Energy 
Services Co. 

MONITORING HEl.L PROCRAM 

HfU ~A:: t:1ft~ Tl~ 

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

5-15-90 

5-17-90 

5-18~90 

5-21-90 

5-22-90 

5-29-90 

5-30-90 

The rig was moved to location and set up on 
plastic. Split spoon samples were taken 
from surface to 13.0 feet. 
Split spoon samples were taken from 13.0 
feet to refusal at 14.0 feet. Reamed hole 
to 8.3 feet using a 22-inch auger and set 
8.3 feet of deconta-minated steel diverter 
casing with 12 sacks of cement. 
Drill· from 8.3 feet to 20.0 feet using a 
14-inch air rotary tricone bit into 
containment box. Set 20.0 feet 
decontaminated steel surface casing wi th 
7.0 sacks grout. 
Drill from 20.0 feet to 52.5 feet using an 
8-inch air rotary tricone bit into 
containment box. 
Drill from 52.5 to 72.5 feet. Not much 

water. 
Decide to set well casing without much 
water in hole. Set 4-inch stainless steel 
casing and screen with sandpack and 
bentonite seal. 
Grout annulus with 8 sacks cement. 

This well was logged by ERC Environmental and Energy 
Services Co., Inc., hydrogeologist Timothy A. Lee. 

PAC£' L OF .J:]. 
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MONITORING ItEl.1 PNOORAM 
HEZ.1 DA TA NANNA TTlIE' 

HELL No. 1248 

All well construction materials and supplies were from 
Martin Marietta Energy Syste~ approved batches. The 
batch oriqin of individual items is shown on the 
included Monitorinq Well Materials Certification form. 

2.0 ~eobnioal Information 

2.1 Deoontamination prooe4ure. 

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

2.2 Geology 

WAG 3 is located in Mel ton Valley which is in the 
Valley and Ridqe Physioqraphic Province of East 
Tennessee. WAG 3 is underlain by limestone, siltstone 
and shale of the Middle Ordovician Chickamauqa Group. 
The Chickamauqa Group consists of eiqht units, 
desiqnated by letters nAn to nHn (Stockdale, 1951). 
WAG 3 is underlain by units E, F, G and H. These 
units consist of thin bedded nodular limestone with 
clay and shale partinqs. A portion of unit H and unit 
F consists of calcareous siltstone alternatinq with 

• 
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MONITORINe HEl.L PR()(;RAM 

Hf7..l. ~A:~ N~~~ gllf" 

beds of olive gray to maroon shale. Strike and dip 
varies from N 45· E to N 55· E and 25- to 35-
southeast, respectively. 

2.3 .ample Collection 

No samples were collected for chemical analysis •. 

A bulk density soil sample was collected from the 
split spoon sample interval from 5.4' to 5.7'. The 
sample was measured and weighed, and a bulk density of 
2.28 grams/em] was calculated. 

The Ingersoll-Rand T-4 compressed air was sampled with 
a cloth filter inserted between drill rods on 5-21-90. 
The sample was examined with an ultraviolet light for 
the pressure of hydrocarbons. The filter showed no 
detectable signs of hydrocarbons. 

2.4 Installation an4 Development 

2.4.1 Installation 

This was a uType SU well. A 22.0-incb diameter boring 
was augered from ground surface to 8.3 feet. A 15 
1/4-inch diverter casing was installed from surface to 
8.3 feet below ground surface and grouted in place. 
The boring was then extended past the diverter casing 
depth with a 14.0-inch air rotary tricone roller bit 
from 8.3 feet to 20.0 feet. A 10.0- inch diameter 
string of decontaminated steel surface casing was 
installed from 0.0 feet to 20.0 feet, sealed with a 
1.5- foot bentonite pellet layer from 18.5 feet to 
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MONITORINt; It£Z.L PR()(;RAM 
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HELL No.--:::..;;;;.,.;:;.;: 

20.0 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 to drill an 8-inch diameter boring to 
a total depth of 72.5 feet. A 4-inch diameter 
stainless steel screen with threaded bottom cap was 
installed from 52.3 feet to 72.5 feet. A 4-inch 
diameter stainless steel casing was installed from the 
top of the screen at 52.3 feet and extended 2.21 feet 
above ground surface. A sandpack was then tremied 
into the annular space from 47.9 to 72.5 feet, with a 
3.7-foot bentonite pellet seal poured into the annular 
space above the sandpack from 44.2 to 47.9 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 • el1 Development 

Well number 1248 did not produce sufficient water to 
develop. Well made less than 1 gallon/day. Well was 
washed with deionized water and the monitoring well 
pump installed. 

2.4.3 %nstallation of Deaieatea Konitoring .ell 

~ 

After the well was developed, a Geoguard Model No. 
, 5614 dedicated monitoring well pump was installed on 
8-23-90 at a depth of 68.0 feet below ground surface. 
These pumps are -decontaminated at American Sigma and 
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are sent prepackaqed. A copy of the pump 
certification is kept on file at ORNL. 

2.5 By4raulic COD4uctivity ~.8tiDq 

Well number 1248 was tested for the determination of 
hydraulic conductivity of the aquifer in the vicinity 
of the well screen. This was accomplished by 
instantaneously addinq a known quantity of water to 
the monitoring well and measuring the recovery of the 
water level over time. The changinq water levels were 
measured usinq a Druck 15 psig pressure transducer and 
an Omnidata Datapod II data recorder. The hydraulic 
conductivity value of 7.55 x 10-7 em/second (shown as 
permeability on the hydraulic conductivity 
calculations printout attached) was calculated using 
the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in 
this data package. 

PAGE' ~ OF.!!-
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ERe / EDGE 
Environmental HfiL No. 1248 and EnerlY 

~ Service. Co. 

e.R£:.. -08/Ll.iNG C!:iECtf..LIS,.T FOe 
MONITORING WELLS 

COMPLIANCE 
ell,--QBlWItt;. r~z.s lMlE lli 1. EXCA V'nON PERMIT OBTAlNaJ 5-15-90 

2- AJ.L E(JlJIPMENT HAS BEEN CLEANaJ BEFORE DRILJ.JNG. 5-15-90 -,~ 

Ja. SCREEN AND CASING HA IE" BEEN WASHED. STE'AMED. N/A 
RlNSB) WITH DE -IONIZED OR DIS71LL£l) WA 7ER. RINSED 
WITH ISOPROP'Il. ALCOH04 ifRAPP£!) WITH PROTEC711E" 
COVERING AND STORED OFF THE GROUND. 

.lb. PRE-PACKAGED SCREENS, CASING AND CENTRALIZERS 5-29-90 ~ 
l+ER£ IJSB). 

4. WORK AREA F'OR SAMPLE EXAMINA 110N COVERED WITH 
5-15-90 7b .... '1 

Cl.£AN POL YETH'Il.£NE. .) 

e 5. CLEAN KNIVES. GLOVES. SAMPLE JARS AND LABELS 5-15-90 ~ 
ON HAND. 

6. POL YE7H'Il.£NE COVER IN PLACE OVER HOLE. 5-15-90 ~ f;; 

7. AIR ROTARY COMPRESSED AIR SAMPLED. 5-21-90 -rb 

R£SIJLTS: Sample showed no detectable signs of hydrocarbons under an 

ultraviolet light. 

ADDIT1ONA! N07E.S/OBS9VA 7l0NS: 

e OBSERI£R SlGNA1IJ1/£ftJATE tR 0 ~ 5115[90 
Timothy A. LeE\ 

PAGE .2. OF' l:.!. 
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ERe / EDGE 
Environmental WELL No 1248 and EnerlY -----

~ Services Co. • 
12E:.C,Q/VTAM/NA TlQ/V Q.HE:c.Kl.lS,.r 

DRILLING EOUIPMENT 

ISOPROPYL O£'lONIZEO 
EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATER 

CI.£AN RINSE: RINSE RINSE 

RIG X X X NA 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 e 
WORK TOOLS X X X X X 

AUGER PINS X X X X X 

__ ~7E~~G~ 5/15/90 
Timothy A. Lee 

PAGE ~ OF 18, 



• ... ERe / EDGE 

! Environmental 
HeLL No. 1248 and EnerlY 

I ... Service. CO • 

ORNL MONITORING WE'LL LOG PA(;C -L ar-L-
L0CA11ON: WAG-3 DATE: START: 5-15-90 
DHILLER: Larry Ledbetter FINISH: 5-29-90 

HELPER: Fred Dixon LOCG'£D BY: Timpthy A Lee 

DRILL: Ingersoll Rand T-4 HEAL TH PHYSlQST: C • E S:tppksblu:y 

TYPE DRlWNG: SQlit SQoona Augeri Air Rotar~ LI.II1RICANT T'I'PC: Grgen stuff 
No. SAMPt.£S TAKEN: None T'I'PC: NlA 
CONTAINMENT TYP£,: Plastic, Pan, Containment Box 

THICKNESS OF' sal (REFUSAL DEPTH): 14.0 DRII.J.JNG FLUID SAMPI.ES: 

DEPTH DRII...L£D IN ROCK: 58.5 TYPC: N/A DATC: N/A 

TrJTAL D£PTH OF' IIEU.' Z'I~ . 

~~ SMIPLE P£RCENT 
(NUMIfiIOP ~ R£C()1I!7t y ~ lI£SCRIPTION 

IFNOM TO INTCRVJ I (srtJT SPO(JNS) 
\: 

0.0 1.0 Augered Grave 1 fi ll. 

e 1.0 2.0 25% Grave 1 fi 1l. 

2.0 3.0 25% Clay. mottled dark yellowish orance and cravish 
·1: 

orange. silty. moist, plastic. I:: 

3.0 5.0 25% Clay. dark yellowish oranQe. dry· cravel sized 
limestone. medium crystalline. olive cray. . .t~~ 

dry. 
5.0 7.0 60% Clay. dry. moderate reddish brown. black 

streaks; scattered limestone. medium 
crYstalline. Bulk density taken from 5.4 1 to 
5.7' is 2.28 g/cm3. 

7.0 9.0 75% Clay. dry. mottled dark yellowish oranoe and 
moderate reddish brown. black streaks. 
Cavity at 8.8 to 9.0 feet was drv and dusty. 

9.0 11.0 100% ClaY, dry. mottled dark yellowish orance and 
moderate reddish brown. silty. 

11.0 12.0 50% Clay. dry. silt. mottled dark yellowish oranoe 
and moderate reddish brown. 

e 12.0 13.0 50% Mostly clay. mottled dark Yellowish oranQe and 
moderate reddi sh brown verv dry and dustv 
scattered limestone fragments, medium 

PA(;C ...2.. OF' --1B 
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ORNL MONITORING KLL LOG II PACC L a:-...1-

~'; SAMPt.E PERCENT 
(NIIII8£R ~f RECOVERY SOIL/1!J£DROCK DESCRIPTION 

FROM 10 INTERVAl. I(SPUT SPOONS) 

12.0 13.0 50% (continued from page 1) crystalline, olive 
gray. 

13.0 13.8 80% Clay, dripping wet (well set for two days in 
rainy weather), mottled dark yellowish 
orange and moderate reddish brown, silty. 

13.8 14.0 80% Limestone, microcrystalline, light gray, dry. 
14.0 Split spoon refusal. 
14.0 6" auger refusal. 

14.0 20.0 Air Rotary * Limestone, microcrystalline, medium gray, 
calcite filled fracture fillings, hard. 

20.0 22.0 Limestone, micrite, hard drilling. 
22.0 22.5 Drill break, softer drilling. 
22.5 32.0 Limestone, micrite, hard drilling. 
32.0 32.5 Drill break, softer drilling. 
32.5 147.0 limestone, hard drilling. 
47.0 48.0 Drill brea~, softer. 
48.0 72.5 Limestone, hard drilling. 

72.5 Total Depth 

* No detailed lithologic description available 
from 14.0 to 72.5 feet due to the use of 
containment box. 

.. 
I 
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and InerC' 
Serricel Co. 

WELl. No.~ 

WELL INSTALLA nON/COMPL£nON FORM 
O.R.N.L. MONITORING HELL PROGRAM 

~~imothY A. Lee ~hael L. Ebers 

DRlWNC CGU'AN~:.. • .....;.Ge;::.:o::::;,.:t::.:::e~k __________ _ 

DRlI.J.£R: Larry Ledbetter HELP£R: Fred Dixon 

ORIUJNC M£7HlX): III 22 INOI AUGER 8.3 I..F. 
C /NQI AIJG£R I..F. 
III 14 INOI ROTARY.- 11.7 I..F. 
III 8 INCH ROTARY.- 52 5 LF. 

MA TERlALS IJSED 
aT. USED 

HZ. 1ff:JJ POIJNIJS DF 6Dl7rIN17F I'fll.I.nS ($!UIIFAt% C4.SWI: SEAl.) 

20. 0 FT. DF -1..Q...,v. SlllWM:IE C4.SWI: 

U LJJ. S4C1Q' DF t:Il1tIIENT ($IJIfFAt:E' CUIW:) 

35. 0 POIJNIJS DF "".,. IIDI7'tJM'1E ($IJIfFAt:E' C4.SW1:) 

56.0 QA/J.DNS DF .. _ (SJItFAt% C4.SW1:) 

55. 0 FT. DF ..!...M _ STAIICESS nm ClSM' 

20.0 FT. DF ~ .. STAIICESS nm satD:N 

5...0......6.....0 S4CIQ' DF ~ 
50. 0 50. 0 POIJNIJS DF .",.7E I'fll.I.nS 

8. 0 8. 0 S4C1Q' DF t:Il1tIIENT tWIt C4.SW1:) 

45 • 0 POIJNIJS DF ~ IIDI7'tJM'1E (WlI. C4.SW1:) 

~ QA/J.DN$ DF .. _ tWIt CUIW:) 

5 • 0 FT. DF .J!.....« sal """,£7ItfC c::.dW 

IIJEA!ItJN FfJIt·lIHiMHtZS ..".", nIIIIo4D M'I.lM3' 

~mu~nd Spi 11 age. 
SlllWM:IE C4.SWI: ,... fI/f!tJII1DI U. AOC 

STA/1III.D.S $7111 ~ • 
1JIDIF f/IIItJII/D U AOC 

tEl. CD.., U4lIII • LfJQIf/NII.nm """" 
C flI.USIH IItIUND tEl. """" 
OtlJ'NDr 

.T .... U4lIII U. AOC 
1/OII67rJ1f1N(1 IIfU PUMP /JASE SET AT 68. 0 FEET. 

CEN1RAJ.JZE1tS AT 11 FEET. 
31 FEET. 

51 FEET. 
. 71 FEET. 

NOIE: 
AU. DD'1HS AIf£ AEA.s:t.fE) 
FROM ti1IDIJND ~ACE 
IJM.£S$ 01HER1IISE NOTED: 

TYPE B WELL 

HtJLf' tJ.£t/IIIIJ tIIIT 
m7...2..5 FEET 

IIDTR1ItI ,1IlJIIIIE 
.wu7.Z....5FEET 

"' Lt:JQON(; CAl' 

r. ~ lJ'A. .suF~I2Y_ 
fiIffOm::mE CA.$IW; ~ 

Af.[ ~ .suFAa 'fr) 
Z • «LDW f.iIIIIOIJN() 

.suFAa" 

L-~ ~ STAINtDS mn 
~ .w~_f.iIIIIOIJN() 

SlllWAt% 'fr) ~ FEET BlJ.DW 
fJIftJUM) SlllWAt:E' 

Ben ton i te Z4L 18. 5 'fr) 
.::z:a::::a:: FEET 

~ ~ LE1ell....Q 

r... ..JL.« .. IIlJIIIIE HtILE 

• fIJtIIT 1IEAI. 0 . 0 10 
~FEET 

t"!JooI f:EN7ItAlJlBf 

'fr)w.~ 

• 1!J~47.9 m 

....!.Jt. .. ~mn 
~'~--------~/~~'fr) 

.,...~ ~ .. STAIItI.DI$.mn 

~ --"._--.l2...3. 10 

PAfE ..l.l ()F' ....l.a. 
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--; ERe / EDGE 
#t£'LL No. 1248 Environmental 

and Enerey 
OA TE': 5L29L90 

~ Services CO. • 
M.QNITQRING 1fE'1.i. M~ lE..R/~i.S 

CERnFlCA nON 

lTE:M,/MA TE:RIAL DA7F USE:D BA n::H NUUBni 

SAND 

5-29-90 2 

BENTONITE Powder 5-30-90 1 
Pellets 5-29-90 7 

STAINLESS STEEL SCRlIN (PREPACKACElJ ~ ~) 5-29-90 5 
STAINLESS STEEL CASING (PREPACKACElJ • YeS) e NO 5-29-90 5 
STAINLESS STEEl. C£NTRAI.JZERS (PREPACKACElJ ~ ~) 5-29-90 5 

STAINLESS STEEL CAPS (PREPACKACElJ • 'fFS) eNO 5-29-90 5 
MONITORING IfEU PUMP (PREPACKACElJ ~ ~) 8-23-90 8 

Surface 5-18-90 9 
GROUT 

Well Casing 5-30-90 9 e 
HELL COVERS 

SURFACt.- CASING. 5-18-90 5 

COMMENTS: 

OBSERVER SIGNA TlJRE/tJA TE 5/29/90 
Timothy A. Lee e 

PAGE 12 OF.!!... 
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.~ .... ERe / EDGE 
Environmental 
and Eneru 
Services Co . 

POST-HeLL COMPL£nON 
CH£CKLIST 

If£LL No. 1248 

COMPLIANCE 
fM1E INlnALS 

POST-HELL CQMPLEllQN TASKS 

1. IIIID SCRAPED FROM AUCERS. SMlPLERS. AND AU. 
07H£R EQlllFll£Nr. . 

z. AU. IIIJD FROM RIt: AND £fJlJlPll£N7 SCRAPINGS AND 
CUT71NG$ DISPOSED OF' IN ACCORDANCE 11TH THE 
SPCClFlCA "ON- PROtlfD£D. 

.1 IfEU 1J£1,£LOP£D IN ACCORDANCE tilTH THE SP£'QF1CA'RON
PRDtIfD£D AND D£7AIJ.S OF' 1H£ 1JE1IEl.0PII£N7 ACmATY 
R£CORO£D. 

4. DRIt.J..II(; S17E PROP£RJ. Y CLEAN£/) lIP AnER 
COtIIPt.£"nON OF' IIE1...L INS7AU.A'RON. 

5-29-90 ~ 
5-29-90 ~ 
8-23-90 net-

5-29-90 ~ 

_ RELEASE' SPEaFIC 7EQINICAI. DIREC'RONS FOR R£QJLA 1DRY COtJJIIt.IANCC MONImfIIIItI(; WElJ.S 
PHASE't Q4K RIDGC NA'RONAI.. LA8QfA1DRY, Q4K RI!IJG£. 1«0. 1(-4147. APRIl ,.7. 

_I£R_~/C ~G~ 5{29{90 
Tlmothy A. Lee . 

1::>.~~ 8/23/90 
D. Charles Lytl8f 

PA(}£ 13 OF' J..!. 
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ERCE 
Environmental 
and Energy 
Services Co. 

MONITORING WEU 
DEVELOPMENT FORM 

WELL No. 1248 

LOCATlON.~ 

DE~LOPMENTDE~!J~~=a=s _______________________________________ __ 

MEn1QO OF Surging and Pumping DEkf"LOPMENT: 

DEkf"LOPMENT 8-07-90 "ME: __________ _ BEGAN DATF: 

DEkf"LOPMENT 
ENDING DA TF: 8-23-90 

DEkf"LOPMENT 
OBSERVED BY: D. Charles Lytle 
ONE fE"LL VOLUME: 44. 0 GALLONS 

TOTAL GALLONS PUMPED: 1 TOTAL KLL VOLUMES PUMP£D: ___ _ 

INmAL pH: fiNAL pH: __ _ 

INmAl CONDUC"VlTY (/J S/cm): ___ _ fiNAL CONDUCmllTY ( /JS/cm): ___ _ 

DESCRIP"ON OF INmAl TURBIDITY:_..::C:..:,l..::,o.=.ud:..y'--_____________ _ 

DESCRIP"ON OF fiNAL TURBIDITY: Cloudy 
---~---------------

fiNAL MEASURED TURBIDITY: Greater than 100 NTU's 

ItE"LL APPROVED BY: R. C. Wi 11 i ams MMES 

QOOR 
OF WATFR.· 
WATF:R 
DISCHARG£O 
TO: 

None 
m GROUND SURFACE 
D STORM SEWERS 
DDRUMS 

INmAl PRE-DEVELOPMENT 

D TANK TRUCK 
D STORAGE TANKS 
DOn1ER 

WATE'R DEPTH: 34.2 feet from ground surface. 

OE~LOPMENT OBSERVA 770NS 
Very poor producer, pumped dry in -less than a minute and stayed dry with 
no sign of recharge. Didn't get enough water for sample. Washed with 
D. I. water and called it finished on 8-23-90. 

OBS£R~ SIGNA TURE/tJA TF::l:;) ,O>ol\~ ws& fUr 8/23/90 
D. Charles Lytle 

PAGE ..!!. OF 1:!. 
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WELL No. 1248 

~ 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
PROGRAM SLDGT, VERSION 4.1, NOV. 1986 

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

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

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

WELL NO.: 1248 

PROJECT NO.: E221-002 

SITE LOCATION: WAG-3 

DATE OF TEST: 8/28/90 

CLIENT: MMES 

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.00 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES 
DIAMETER OF DRILLED HOLE = 8.00 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 20.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 41.25 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 20.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.00 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX - 1 (Ill" IF FALLING, "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS -= 32' 

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

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

3.0091 
3.0086 

PA(;£' 15 or JJL 
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WEll No. 1248 

• HYDRAULIC CONDUCT!lI,ITY CALCULA T!ONS 

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

10.00 4.010 3.010 
20.00 4.010 3.010 
30.00 4.010 3.010 
40.00 4.010 3.010 
50.00 4.010 3.010 
60.00 4.010 3.010 
75.00 4.010 3.010 
90.00 4.010 3.010 

105.00 4.010 3.010 
120.00 4.010 3.010 
150.00 4.010 3.010 
180.00 4.010 3.010 
240.00 4.000 3.000 
300.00 4.000 3.000 Ie 360.00 3.980 2.980 
420.00 3.980 2.980 
480.00 3.980 2.980 
540.00 3.990 2.990 
600.00 3.980 2.980 
720.00 3.970 2.970 
840.00 3.990 2.990 
960.00 3.980 2.980 

1080.00 3.980 2.980 
1200.00 3.980 2.980 
1320.00 3.980 2.980 
1440.00 3.980 2.980 
1560.00 3.970 2.970 
1680.00 3.960 2.960 
1800.00 3.950 2.950 
1920.00 .3.950 2.950 
2040.00 3.940 2.940 
2160.00 3.930 2.930 

e 
PAGE li. OF..lL 
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WELL No. 1248 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

********************************************************** •••• 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.4SE-OS FT/SEC 

TRANSMISSIVITY = 4.95E-07 FT.*2/SEC 

= 7.SSE-07 CM/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 2.SSE-OS FT/SEC 

TRANSMISSIVITY - 5.76E-07 FT**2/SEC 

= S.7SE-07 CM/SEC 

PAGE 17 OF'..l.§.... 
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ItEU 1248 

HYDRAULIC CONDUCUVlTr CALCULA TlONS 

I-
W 
W 
LI.. 

~ 
...J 0.6 
W 0.5 > 
W 
...J 0.4 
a: w 
l-

0.3 
e( 

3:: 0.2 
~ 
W 
(!J 
Z 
e( 
::a:: 
() 

, ':: 

2 3 4 7 8 9 II 

TIME IN MINUTES 
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PROCEDURE REVIEW AND APPROVAL Form 
Environmental and Health Protection Division 

Procedure No. ____________________ __ Hey. No. . 0 Oate _____ _ 

Author 

I REVIEW AND APPROVAlAt a mllllmu •• pro.odu, ... r •• ppro"o" b), tllo .... ,., o. '''01 I.' •• · ........ .,.It .... til ••••• lII,h., ,."., •• "a •• r. sOP, Iftull bl '''''0 •• 41 br OA ,'alf to I 
a'iure I ... t QA r ••• I,.", •• t, "0 1ft" .,ul to Y.rlfy .... t .,pll •• blo It.llct.,d •• ,e Ip.olliect. 
SI,lIatu,o. 0' th. apIUo.o,. MUST .ppe., 011 u,. tin. p ••• 01 ..... ,ppro"I" P,ooldu'l. i 
Tlla , •• ul,ad appr.".,. ••• 1111 OA ,.,,1 •• 0' Iftu,1 ",n bllo •• 
App,.".d Illy • D ••• 

......... ............ Ua" 
Olt. --- .... --

Ra"la .. ' by. .'z;;::;;;:'';f£~ O.t. I//t~./~ 
fl ..... , ......... - I --

I. tho "a.a. bal •• 1.,1110.'. addltl •• al '''''0 •• (R' 0' appro"a', fA). All '."' •• 1 ... I.d 
.ppro.a, •• U ••• 11. 11141 'a'. tbl. '0'. bl'o,a I". pro.I'u'l cln b. Un.lly appro".d. 
If more "' •• 0.1 P,oolulII,. I. bllng '1"".ld, atta ... II ... 

RIA 

R "'1tIC,.£. . 
4a.UI .. U ..... , A~ ... tee." .. ~ 

E."I,o •••••• 1 P,o'.oUo. Oltlcer 

Sa •• ty Offl •• , 

Offl •• of Op.,atlonal Sa'.'r 

H.a .. 11 PII,.I •• 

In'u.t".1 H)'II •• a 

DI,,','on Dlr •• 'O, 
AII.ol.l. DI"I •••• DI, •• to, 

Sa.tloft H.ad 

Otller 

0111., 

Otll., 

'Pt'II'.ec.+ t1a,,&.&e..t'" 
.. J 

E nyt,h'Mai Co.",-: .. ,s. 

lilim .. M......... .. -a..:t ., 

•• ,a .... lon 01 .... SAR/OIR ,.qu'red? _ YEI )f NO 
.. Y." by whom: 

Signatu,. ~6...,t.:.~ 
N •• t '."'0. d •••• : 2 lire. 

T-

Oat. G' -30 __ 8 Cf 

e II FOI •• ''', eompl.,a" eoP¥ 01 ",1, 'o,m to ,lte II/ri,;olt QA Offir:.. "SOON. MS-'fI'. 
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1.0 

OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND VATER FROM 
FROM YELL DRILLING AND DEVELOPMENT OF THE 

GROUNDVATER QUALITY MONITORING YELLS 

PUllPOSE 

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 VeIls Installation Program at Oak 
Ridge National Laboratory. 

3.0 REFEIlENCE 

4.0 

HealQb, Safety, and Environmental Protection Procedures for Excavating 
Operations. 0RNL/K-116/R1. Oak Ridge National Laboratory, Karch 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 1. "Excavation-classification categories," in 
ORNL/K-116/Rl. The categories for soil handling are stated in Appendix 
B, "Radiological Soil Handling Criteria," in ORNL/K-116/Rl. 

RP Catelory 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. 

IS Catelory 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 (EM&C) representative will be 
called in any time chemical or hazardous contamination is suspected. 

RP Catelory 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. 

IS Category 2. A rating assigned b~whlch indicates that the 
probability of encountering chemical contamination is moderate and that 
respirators must be on-site and ready for use by the workers when 
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indicaced by the IM or RP represenCative on-sice. Location will be 
checked periodically with an IH field instrument, such as a Photovac or 
Organic Vapor Organizer (OVA). 

RP Category 3. A racing 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. 

1H 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 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 solI 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 
contaminaced soil will be packaged in drums and tagged by the RP 
representative for disposal by ORNL Waste Operations. However, 
Category-2-1evel soil may be used on site as backfill in remote areas 
when covered by I ft of noncontaminated soil as stipulated in ORNL/K
l16/Rl. The CE will specify to che drillers when a well location has 
been approved by EM&C for on-site d~Q$al of contaminated soil. This 
definicion is incended wherever this term Is used in this procedure. 
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Temporary Drilling Equipmene Cleaning Faciliey. An outdoor area located 
in Melton Valley for steam cleaning of drill rigs and associated 
equipment, referred to as the steam cleaning ar.a. 

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 tritlum*. before being 
released through a silt fence. Contents that have a potential for 
containing hazardous materials (i .•.• IH Category 2 and 3 locations) 
will have been checked with an IH fi.ld instrument before being relea.ed 
into the pit.) 

Steam Cleaning Pits. Two lined pits at the Temporary Drilling Eq.uipment 
Cleaning Facility that collect runoff from the steam cleaning 
operaeions. The contents of the pits will be sampled and tested for 
gross alpha, gross beta, pH, and tritium*. before being released throu&h 
a silt fence. Contents that have a potential for containing hazardous 
materials (i.e., IH CaeeSory 2 and 3 locations) will have been checked 
wieh an IH field inserumene before being released ineo the pit.) 

5.0 RESPONSIBILITIES 

5.1 Radiation Protection Personnel monitor and determine the presence 
of deeectable radioactive contaminaeion in drill cuttings during 
well-drilling activities. They provide guidance to ensure that 
exposures to the workers, public. and .nvironment are kept as low 
as reasonably achievable. They also provide radiation monitoring 
durinS the precursory cleaning by the drillers. 

5.2 Well-Drilling Personnel perform well drilling and completion 
activities. They package soil and water in appropriate containers 
and transport ie, if necessary; p.rform pr.cursory cleaninS of 
low-level concaainated .quipment; and perform cleaning of 
equipment betw.en the drilling of each well. 

5.3 EDGe Hydrogeologists observe all crucial w.ll installation 
activities and record data for all boreholes drilled. They do a 
visual inspection of the cuttings produced during ausering and 
note any unusual occurrenc.s and obvious delet.rious material 
encountered during the drillins process. They check the cuttinss 
and water with a Photovac or OVA or similar instrument and check 
pH of water when n.cessary. 

5.4 Construction Engineer serves as the field contact and provides 
guidance to the drillers during field aceivities. 

6.0 PROCEDUllE 

6.1 EXPLANATION OF 'niE WELL RATING SYSTEM 

Each well is assisned a rat ins by RP and IH before drill ins 
begins. Because additional information is gained durins drilling, 
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well ratings may be changed by RP and IH as the work progress ••• 
A lower RP Category rating will be changed to a Category 3 ratine 
upon encountering radioactive contamination within the Category 3 
range defined in ORNL/K-116/Rl. Likewise, an IH Category 3 may 
result if chemical contamination is detected in a well with a 
lower rating. The RP and/or IH representative on site will notify 
the on-site personnel when conditions warrant a rating change. 
Any additional actions or modifications in protective clothing 
required by the rating change will be executed at that time. The 
change will be documented immediately by the on-site 
hydro geologist in the well data package and as soon as possible by 
the RP and/or IH representative by a signed written statement 
stating the well number, the old and new ratings, and the 
rationale supporting the change. The statement will be sent by 
the RP and/or IH representative to the Construction Engineer (eE) 
for filing with the original excavation permit. A copy will b. 
sent to the RAP VeIl Installation Manager by the CEo 

A well category also may be changed from a higher rating to a 
lower rating. For example, if no contamination is encountered 
while drilling a Category 2 or 3 well, it may be changed to a 
lower rating after drilling to a certain depth or for developmeut 
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 I 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· 
di.posal or disposal at the steam cleaning area will 
be done. 

6.2.1.2 Category 1 Air Rotary Drilling 

a. Cuttings will be collected in a containment box. 

b. When the containment box is full, one of the following 
will be done to empty cuttings and/or decant water 
from the contai~Jbox: 

(1) proper on-site di.posal. 
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(2) disposal at the containment box holding pit. 

6.2.2 Category 1 VeIl Development 

6.2.2.1 

6.2.2.2 

6.2.2.3 

Vater 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 (llP 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 llP 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 
RCR.A 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 
Hartin Harietta Energy Systems through Vaste 
Operations. 

Category 2 Air Rotary Drilling 

Rock cuttings and drill water will be collected in a 
conta.inment box. 

Vhen 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~.geologist . 
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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 Vaste Operations to properly dispose 
of the water. Further laboratory testing of the box 
contents may be done. 

6.3.2 Category 2 Development 

6.3.2.1 

6.3.2.2 

6.3.2.3 

6.3.2.4 

Water removed from the well will be contained in 
drums. 

Vhen 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 Hartin Harietta Energy 
Systems to properly dispose of the water. Further 
laboratory testing may be done. 

6.4 CATEGORY 3 WELLS (RP AND IH) 

6.4.1 Category 3 Drilling 

6.4.1.1 

a. 

Category 3 Augering 

When a well is classified as an RP Category 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 lH representative for lH 
Category 3 wells."--!pecial1y trained personnel will be 
required to do the drIlling. 
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b. 

c. 

6.4.1.2 

a. 

b. 

c. 
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If no contamination is detected by RP or IH while 
augering through soil to bedrock, a rating may be 
changed by RP or IH to a Category 2 depending on the 
depth, the type of contamination expected, and the 
history of the area. 

If contamination is detected during augering, cuttings 
will be drummed. Proper disposal of all cuttings and 
water will be arranged by Hartin Marietta 
Energy Systems. 

Category 3 Air Rotary Drilling 

Rock cuttings and drill water will be collected 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. 

Proper disposition of the containment box contents 
will be decided by consensus of !&HP, the IH or RP 
representative. EK&C. and the CEo 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 

Vater 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 IH 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 1H 
representatives whether the sl~and water from the borehole 
must be contained in a drum. Vater 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, 
tritlum*. and pH will be done 1f recommended by the RP or tH 
representative. Water and sludge removed from an RP Category 3 
well will be drummed, and laboratory testing will be done for 
gross alpha, gross beta, tritium*. and pH. EK&C will be consulted 
to determine proper disposal based on the test results. Further 
laboratory testing to determine actual contaminants will be done 
if recommended by EK&c. 

-Testing for trith. lIill be dorw for wells located in .r ••• where trith .. cant_inetion is IUIprlCtlid. 
thl. decision lIHt be ... bet.,.., RP end EM&C. 
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