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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 Closed 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. Clark 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 [ERC Environmental
and Energy Services, Inc. (ERCE)] under contract with Energy Systems. (As of
January 1, 1992, ERCE started operating under the name of Ogden Environmental and
Energy Services Co., Inc.) This contract was administered by ER Division staff. Radiation
protection and industrial hygiene support for the drilling program were provided by Energy
Systems staff or their subcontractors.

The wells at WAG 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. ‘






1. INTRODUCTION

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 A.L. Clark 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 THE 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
WAG:s, 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.

12 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)]. The subject site contains three SWMUs, the Contractors’
Landfill, the Closed 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 Closed 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 1950s 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 Closed 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. .



3
2. INSTALLATION METHODS

Four basic types of well construction were used during the GQM installation program
at ORNL. Schematic diagrams of these four well types are shown on Fig. 2. 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.! 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, ORNL/RAP/Sub-86/72139/1.2 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 10 ft total and
2 ft into bedrock. Next, a steel surface casing is installed and grouted into place. The air
rotary method is used to drill the boring to the required depth. The well is completed with
4-in.-diam stainless steel screen and casing. A sandpack, a bentonite seal, and grout are
installed in the annular space by the same procedures as used for the type A well.

23 TYPE C WELL

* 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 8-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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23 TYPE D WELL

A type D well is a type A well with a diverter casing. If the auger encounters refusal
before reaching total depth on a type A well, the boring is reamed with a larger auger to
refusal and a steel diverter casing is installed. The annulus is grouted up to surface level. The
boring is deepened with a tricone air rotary bit to total depth, and the well is completed with
2-in.-diam stainless steel screen and casing. A sandpack, a bentonite seal, and grout are
installed in the annular space by the same procedures as those used for the type A well.

Table 1. Actual completion data for WAG 3

Wl cunto SSTasn Wl seeened 0
e ' (f)°
985 350 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 =235
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 70.0-850  -45.6
992 52.0 2 A 33.0-48.0 ~-36.0
993 45.0 4 B 23.9=44.7 -21.6
994 80.5 4 C 59.1-80.5 -22.0
995 47.84 2 D 32.84-47.84 =215
996 61.76 4 B 41.13-61.49 ~14.6
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 523=72.3 -34.2

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

®Predevelopment water level; depth measured from ground surface.
(Negative is below surface; positive, above surface.)



3. ENVIRONMENTAL, HEALTH, AND SAFETY
REQUIREMENTS

All well drilling at WAG 3 was conducted in accordance with procedures outlined in
Health, Safety, and Environmental Protection Procedures for Excavating Operations, ORNL/M-
116/R1%. 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-approved course, 8 h of refresher
training each year, 8 h of supervisor’s training for field supervisors, a whole-body count,
baseline urinalysis, respirator testing and fitting, and medical monitoring. Personnel were also
required to take a construction-worker training course covering the fundamentals of
radioactivity and other types of contamination as well as the other hazards that could be
encountered at ORNL. The workers were taught the proper procedures to follow in the
event of an on-site emergency.

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




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,
ORNL/RAP/LTR-88/28.

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).

-
-

B
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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:

. monitor well narrative,

. predrilling checklist for monitoring wells,

. decontamination checklist for drilling equipment,
. well log,

. well installation/completion form,

. monitoring well materials certification,

. post-well completion checklist,

. monitoring well development form,

. monitoring well development progress,

10. hydraulic conductivity calculation,

11. nonconformance report (if necessary), and
12. chain of custody forms.

O 002 W h WHN) -

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

Records Control Data Base.




6. WELL DEVELOPMENT

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

~ Of the 15 wells in WAG 3, 11 had turbidity ratings of less than or equal to S 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 wells, 1247 and 1248, each yielded less than 10 gal during development. The procedure
for measuring turbidity described in ORNL/RAP/LTR-88/28 was replaced with a more
accurate method. While the previously used method depended on a visual comparison of the

sample with prepared standards, the new method employs the Cole-Parmer turbidimeter, -

which measures NTUs by passing a lens-focused light beam. through a test tube filled with a
water sample. A photosensor detects the intensity of the exiting light beam, and an analog
scale on the instrument displays the turbidity of the sample.
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7. SAMPLING DURING INSTALLATION

The ERCE hydrogeologist took samples of soil, rock, and drilling water during well
installation and submitted them to the ORNL Analytical Chemistry Division for chemical
analyses. Soil and rock samples were taken from the unsaturated and saturated zones.
Samples of drilling water were collected from the water pump discharge on the drill rig during
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.* 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 K were routinely
performed on the soil and water samples. The results from these analyses are contained in
the ER Division Records Control Data Base.




11

8. SPECIAL NOTES ON INSTALILATION AND DEVELOPMENT

81

83

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

CONTAMINATION DETECTED

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.

DEVIATIONS FROM THE SPECIFICATIONS

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.

HYDRAULIC FLUID SPILLS

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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MONITORING WELL PROGRAM
WELL DATA NARRATIVE
WELL No. 985

1.0 General Information

1.1 Well Location

Monitoring well number 985 is located in WAG 3. It is
in the northeast corner of WAG 3.

shown on ORNL drawing number C3E20004 A075. Survey

coordinates for this

The location is

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 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 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 installation/
completion form. A synopsis of the drilling activity

PAGE _1_ oF 18
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WELL DATA NARRATIVE
: and Energy WELL No._QBS
G~ Services Co.

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

11-20-89 The Ingersoll-Rand was decontaminated along
with the equipment and mobilized 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 installed and grouted in place.

11-27-89 The 1Ingersoll-Rand and equipment were
decontaminated.

11-28-89 All drilling equipment was mobilized to the .
site and set up. An 8.0-inch boring was .
then advanced to 20.0' with a tricone bit. .
The boring was cleaned and after a 30

minute recharge no water was found in the
borehole. A water sample and an air sample
was taken at 20.0°'. 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 1level 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.

¢
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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.

Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwvent
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.0. 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
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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.

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 presence of hydrocarbons..
The filter indicated no detectable evidence of

hydrocarbons.
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

®
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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 Well Development

Well number 985 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 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 Installation of Dedicated Monitoring Wwell
Pump

After the well was developed, a Geoguard 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 prepackagéd. A copy of the pump
certification is kept on file at ORNL.

5 18
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Hydraulic Conductivity Testing

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.uéing a Druck 15 psig pressure transducer and
an Omnidata Datapod II data recorder. The hydraulic
conductivity value of 1.01 x 10 cm/second (shown as
permeability on the hydraulic conductivity
calculations printout attached) was calculated using
the Bouwer and Rice method. A computer printout of

~the hydraulic conductivity calculations is included in

this data package.

PAGE _6_
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ERC / EDGE
AP, Environmental 985
WELL No.
and Energy
W' Services Co.
PRE=DRILLING CHECKLIST FOR
MONITORING WELLS
. LOMPLIANCE
PRE=DRILLING TASKS DPAIE IMTALS
1. EXCAVTION. PERMIT OBTAINED 11-20-89 cAS

2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 11-20-89 AR
Ja. SCREEN AND CASING HAVE BEEN WASHED, STEAMED, N/A

RINSED WITH DE-IONIZED OR DISTILLED WATER, RINSED

WITH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE

COVERING AND STORED OFF THE GROUND.
3b. PRE—PACKAGED SCREENS, CASING AND CENTRALIZERS 11-28-89 ChA®Q

WERE USED.
4. WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 11-20-89 _chA®

CLEAN POL YETHYLENE. '
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 11-20-89 _CA®

ON HAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 11-28-89 AR
7. AIR ROTARY COMPRESSED AIR SAMPLED. 11-28-89  C AR

resuLrs: __No hydrocarbons detected on filter under ultraviolet light.

ADDITIONAL NOTES/OBSERVATIONS:

OBSERVER SIGNATURE/DA M 11/20/89

C. Allison Bai

ley

paGe _1_ oF 18 .



. ERC / EDGE
AP, Environmental WELL No. 985
# and Energy O
A

Services Co.

DECONTAMINATION CHECKLIST

N PM,

' ISOPROPYL DEIONIZED
EQUIPMENT SCRAPE v el A ner RINGE
RiIG X | X X N/A N/A
AUGERS X X X X X
ars X X X X X
roDS | X X X X X
SAMPLERS | X : X X | X X
PIPES X X X L *
WORK TOOLS X X X X X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DA . ) 11/20/90
. son Bailey




ERC / EDGE
AP, Environmental WELL No. 985
# and Energy o
A N

Services Co.

ORNL MONITORING WELL LOG Pace 1 ol
LoCATIoN:__WAG-3 DATE: START: 11-20-89
priLLER:  Larry Ledbetter : Fimisw; 11-29-89

Loceep gy- _C. Allison Bailey
HELPER: Fred Dixon

DRILL: Ingersoll Rand T-4
e orRiLLNG:  Augering, Air Rotary LUBRICANT TvPe: Green stuff
No. SAMPLES Taken:__None ' rvPE
conTanumeNT TyPe:  Plastic, Auger Pan, Containment Box
THICKNESS OF SOIL (REFUSAL DEPTH)-__ 9.5 - DRILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 25.5' nee_Water DATE:_11-28-89
TOTAL DEPTH OF WELL: 35.0°
KA AN
FROM| 70 INTERVAL) |(SPLIT SPOONS) B

0.0 1.0 Gravel, fill material with clay, 1ight brown
and roots. - -

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

7.01 9.5 *Fast, smooth, easy drilling.

9.5|35.0 Hard, slow, rough drilling, rock - limestone.

35.0 Total Depth

* Ng detailed 1ithologic 1og could be provided
due to use of containment box.

PAGE _9_ oF 18.



ERC / EDGE
Environmental

V- J
# and Energy
W~ Services Co.

WELL No._985

INSTALLATION/COMPLE TION FOR

ORN.L MONITORING WELL PROGRAM

PROOFED
8y: Michael L. Ebers

LOGGED ]
gy: C. Allison Bailey

Locanon_WAG-3

5

ELEV. GROUND__829.97
ELEV. TOP srA//vﬁeﬁs 9

15.0 rsreT OF 2.0 V. S5 SCREEN
22.5 frET OF 2.0 N S5 caswe
6.2 6.0 sacxs orF savo
50 50.0 pounps o BENTOMITE PELLETS
2.2 2.25 sacxs oF CEMENT
12.0 pounps oF POWDERED BENTOMITE
12.50 gar10ns OF WATER (CEMENTING)

OO

AN

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Irregular boring diameter.

\J

R cooave STEEL cOVER
O FLUSH MOUNTED WELL COVER
O oner

NELL COVER USED

. Geotek STEEL CASING__631.90
ORILLING COMPANY; ORILLING DA 7155% 9
orILLER:__Larry Ledbetter Hi . _Fred Dixon STARTED: 2=~
Y ELPER. FINISHED—11=29-89
EQUIPMENT @_14.0 wow aveer__ 1.0 Lr. : o LOCKNG STEEL COVER
=2 ___INCH DIAMETER
a INCH AUGER LF. sﬁ Aworscnur CASING
: . ABOVE GROUND
®___80 mwew rROTARY 28.0  LF ) : BELOW
GROUND SURFACE
. CONCRETE PAD
MATERIALS USED 10, Oway onverrer
casive _1_QO #T. asor
EST. USED SURFACE TO
VoL. VoL. FT. BELOW GROUND

2.0 ey OUMET? STAMLESS
STEEL CASING __" "~ FT. ABOVE

aroumo surrace 1o 20.0 7

BELOW GROUND SURFACE

CENTRALUZER (TYP.)

\TYPE D WELL

BENTOMITE PELLET SEAL
MONITORING WELL PUMP BASE SET AT __33.4  FEET, - '
15.0 ﬁ%&m
CENTRALIZERS AT — FEET. & ”
—35.0 sz B foropeayulig 31
' 3 B0 sy
NOTE:
/A~#avp g?%/vgﬁ sgz/:gé‘vm HOLE CLEANED OUT N/A wow ouserer stameess]
UNLESS OTHERMSE NOTED: m 35Oy o e T e
‘ : 7O FEET
BOTTOM OF BOREMHOLE
35. Ogry

NOT TO SCALE

PAGE 10 oF _18,



ERC / EDGE
AP, Environmental
# and Energy
W

Services Co.

WELL No._985 _
DA TE: 11-28-89

N/ TORIN /
CERTIFICATION
ITEM/MATERIAL LRAIE USED EﬂKﬂAMMﬁ?
SAND
11-28-89 1
BENTOMITE
11-28-89 Stores*
B S
 STAINLESS STEEL SCREEN (Preracxaced B N5 )| 17.08-80 Stores *
STAINLESS STEEL CASING (mAa\'Aa&'D D. /v’ !o! ) 11-28-89 Stores*
STAINLESS STEEL CENTRALZERS (PREPACKAGED B 12> )| 11_28-89 Stores *
STAINLESS STEEL CAPS (PRepackaceD B )| 11:28-89 Stores *
MONITORING WELL PUMP (PrePackcaceD B To)| 4-17-89 5
| 11-29-89 3
GrOUT '
WELL COVERS 11-28-89 Stores*
SURFACE CASING N/A N/A

COMMENTS:

* Surplus well completion supplies that were purchased'but

not used in the first monitor well drilling and installa-

tion phase (1987-1988).

OBSERVER $GVA7URE/DATEC Q«»D.QL&,_%: 9? 11-29-89
Tson Bailey

F“GE.JA or 18



: ERC / EDGE
AP, Environmental 985
# and Energy WELL No.
W' Services Co. ‘
POST— OMPLETION
CHECKL/ST
COMPLIANCE
LPATE IMITIALS
LPOST—WELL COMPLETION TASKS
. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 11-20-89 [0
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 11-20-89 CA
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION* PROVIDED.

J WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATIon® — _4-17-90 Yol S
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIATY
RECORDED.

4 DRILLING SITE PROPERLY CLEANED UP AFTER ' 11-28-89 A
COMPLETION OF MELL WSTALLATION.

* RELEASE SPECIFIC TECHMICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRIL 1987.

OBSERVER SIGNA TURE/DAIEi - S;g 0L\ '&;&\3 11-28-89
C. Allison Bailey
. Charles Lyt v

pPace 12 oF _18



ERCE :
AP, Environmental 985
# and Energy , WELL No.——=
@' Services Co. LOCATION-WAG-3

DEVELOPMENT DETAILS

MONITORING WELL
DEVELOPMENT FORM

METHOD OF

DEVELOPMENT: __Surging and Pumping

DEVELOPMENT
BEGAN DATE:  4/04/90

TIME:

DEVELOPMENT
ENOING DATE:  4/17/90

OEVELOPMENT

o8servep By:  D. Charles Lytle

ONE WELL VOLUME: 11.8

GALLONS

T07AL GALLONS PUMPED:_100 ro74L WELL voLumes PumPep-_8.5

mimaL pHe_1-4

IMTIAL CONDUCTINTY (K S/em):— 016 AnaL comouemary (us/em):_069
DESCRIPTION OF INITIAL TurBIDITY-___S1ightly Cloudy

DESCRIPTION OF FINAL TURBIDITY.___(Clear

FnaL pr:_T-8

2.0 NTl's

FINAL MEASURED TURBIODITY:

WELL APPROVED BY:

R. C. Williams MMES

ODOR

X WATER:

WATER B GROUND SURFACE Q TANK TRUCK

DISCHARGED O STORM SEWERS O STORAGE TANKS
O DRUMS Q OTHER

10:

INITIAL PRE—DEVELOPMENT

WATER DEPTH:

6.9 feet from grouhd surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE MG!HQ&:F:LK 4/17/90
D. Charles LytTe

Page 13 or 18
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ERCE
AP, Environmental
# and Energy
A

Services Co.

wer No. 385

LOCATIONWAG-3
parE: 4/04/90

MONITORING WELL

DEVELOPMENT PROGRESS

ONE WELL VOLUME = iGAMOMS

: GALLONS DESCRYP IOV MEASURED coNDUC- TOTAL NELL

DATE TIME UMD ) Sy | pH | GALLavs | voLUMES COMMENTS
4-04-90 | 1100 | 41 |ahtly | T74] 76 | 42
4-17-90 | 1430 59 |Clear 2.0 [7.4] 69 | 100
oF DErE o, Clear 2.0 [7.4] 100 | 8.5

COMMENTS

Nice producer, remained clean even after surging.

Passed and moved

to another hole.
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ERC / EDGE
Environmental
and Energy

A,
@' Services Co.

WELL No._ 985

HYDRAULIC CONDUCTIVITY CALCULATIONS

1B,

Pt et
L

S pob pel ek bt
3

COMPUTED RESULTES USINGE DIAMETER OF DRILLED HOLE:
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WELL No.__ 985

CHANGE IN WATER LEVEL IN FEET

100
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80
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40
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2.0

i
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1.0
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11

0.2

0.18
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0.l
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0.08
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8T 30 8T A9V¥A

CHAIN OF CUSTODY RECORD SAMPL
. ‘ FOR NUMBE
Engineering, Design & Geosciences Group, Inc. | MARTIN MAR/IETTA ENERGY SYSTEMS »
726 Polun;ppl Parkwa ' TESD
. PO Box 2 s, Th $7933-1010 OAK RIDGE NATIONAL LABORATORY '
HWELL NO. LOCATION: TYPE:
qg{ wWAG -2, "l.;.-.( Wy \,.-_\-’"/
SAgPLER: ( . SAMPLE INTERVAL: DATE: TIME:
: E“is*\ )| D (P I\ zg - B 540
RELINQUISHED BY: DATE: | TIME: . MTH: RECEIVED BY: DATE: TIME: WTH:
(SIGNATURE) - _ (siemature) |
(R O&ng,\g A !S\J d-15% [ 1200 | EPEe ’ ey, /-/5‘:(70 /57D /%) /1
TYPE OF SAMPLEZ' O SPLIT SPOON CORES—-SOIL O AUGER CUTTINGS—-SOIL O AUGER CUTTINGS-ROCK
O AR ROTARY CUTTINGS—ROCK B DRILL WATER (NO AIR IN SAMPLE) O OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN I-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.
REMARKS: '
w |



ERC / EDGE

1

4P, Environmental MONITORING WELL PROGRAM
# and Energy WELL DATA NARRATIVE
@' Services Co. WELL Mo 986

General Information
1.1 VWell Location

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
cooi:dinates 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'-43.52". 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 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

YoRs
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ERC / EDGE

Environmental MONITORING WELL PROGRAM
WELL DATA NARRATIVE
and Energy . et wa 686

Services Co.

@

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

11-9-89

11-10-89

11-13-89

11-14-89

11-16-89

11-17-89

The Ingersoll-Rand T-4 and tools were
decontaminated.

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.

The Ingersoll-Rand and equipment vwere.

deconed.

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.

The Ingersoll-Rand and equipment' wvere
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.

The borehole was advanced to 40.0'. The
borehole was cleaned. After 30 minutes
recharge, the water level was at 37.0°'.

PAGE _2_ oF 22
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AP, Environmental | MONITORING WELL PROGRAM
and Energy WELL DATA NARSATIVE
: . WELL 8

@' Services Co. 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°'.

11-20-89 The 4-inch stainless steel casing and
screen was installed. The sand was tremied
into place with water and a bentonite seal
poured. The annulus of the boring was then
grouted through 1l-inch tremie.

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.

Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface basing,
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, o©Oak Ridge, W.O0. K=-4147, April 1987,

#
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WELL DATA NARRATIVE
and Energy WELL No.__986

Services Co.

.: Environmental MONITORING WELL PROGRAM

@

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.

2.3 sSample Collection

One soil sample was collected during drilling, placed
in an I-CHEM specialty cleaned glass container, sealed
and submitted to Sample Receiving, Analytical
Chemistry Division, Bldg. 4500S, ORNL. A chain of
custody form for this sample is included with this
data package. Soil sample 986S01 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 5.2' to 5.5'. The .
sample was measured and weighed, and a bulk density of
2.17 grams/cm’® 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.

Installation and Development 1
2.4.1 Installation .

This was a "Type B" well. An 8-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
diverter casing was installed from surface to 7.0 feet
below ground surface and grouted 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 casing 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 grouted in place. The surface casing
minimizes potential cross contamination between the
regblith and bedrock water bearing zones. After the

PAGE 5 _ oF _22
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surface casing was installed, the air rotary méthod
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.

2.4.2 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
developme'nt and other pertinent data is appended.

Q
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Services Co.

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 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.

Hydraulic Conductivity Testing

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" cm/second (shown as
permeability' on the hydraulic conductivity
calculations printout attached), was calculated using
the Bouwer and Rice method. A computer printout of
the hydraulic conductivity calculations is included in
this data package.
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PRE-DRILLING CHECKL/ST FOR

MONITORING WELLS

PRE-DRILLING TASKS
1. EXCAVTION PERMIT OBTAINED

2. ALl EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING.

Ja. SCREEN AND CASING HAVE BEEN WASHED, STEAMED,
RINSED WITH DE-IONIZED OR DISTILLED WATER, RINSED
MTH I[SOPROPYL ALCOHOL, WRAPPED WITH FROTECTIVE
COVERING AND STORED OFF THE GROUNOD.

Jb. PRE-PACKAGED SCREENS, CASING AND CENTRALIZERS
WERE USED.

4. WORK AREA FOR SAMPLE EXAMINATION COVERED WTH
CLEAN POL YETHYLENE.

5. CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS
ON HAND.

6. POLYETHYLENE COVER IN PLACE OVER HOLE.

7. AIR ROTARY COMPRESSED AIR SAMPLED.

WELL No._ 986
COMPLIANCE
o1 e
11-10-89
11-09-89  CAB
N/A
11-20-89 CAE&

11-10-89 (&

11-10-89 (A

11-10-89  ( AD

11-17-89 (A

RESULTS: No hydrocarbons detected under ultraviolet 1ight.

ADDITIONAL NOTES/OBSERVATIONS:

SIONA TURE DA TE .gxgm&@ 11-20-89
CBSERVER & C. Allison Bailey

PAGE 8 oF 22,
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DECONTAMINATION CHECKLIST
ILLING IPMENT

ISOPROPYL DEIONIZED

EQUIPMENT SCRAPE i phned AoNsE ONSE
RIG X X X N/A N/A
AUGERS X X X X X
B8Irs X X X X X
RODS X X X X X
s«#nfks X X X . X X
PIPES X | X X X | X
WORK TOOLS X X X~ X X
AUGER PINS X X X X X

OBSERVER smmwmww 11/10/89

C. Allison Bailey
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WELL No. 386

ORNL MONITORING WELL LOG

pace 1 or 3

LOCATION:
ORILLER:
HELPER:
ORILL:

WAG-3

DATE: sSTART: _11-10-89

Larry Ledbetter

FnvisH: _11-20-89

Fred Dixon

Ltoceep 8y: C. Allison Bailey

Ingersoll Rand T-4

HEALTH PHYSicisT- W. _H. Shinpaugh

YPE DRILLNG: Split spoon, Auger, Air Rotary  LUBRICANT TYPEi__Green stuff

No. SAMPLES TAKEN:

One (986-S01)

TYPE: Soil

CONTAINMENT TYPE:

Plastic, Pan, Containment Box

THICKNESS OF SOIL (REFUSAL DEPTH)-_11.0

- ORILLING FLUID SAMPLES:

DEPTH DRILLED IN ROCK:_51.5 rree:_Drill Water pars11-17-89
roTAL DEPTH OF weLL:__ 67.5
DEPTH SAMPLE PERCENT %
FEET, (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROM]| TO INTERVAL) | (SPLIT SPOONS) o
0.01 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. Clay is 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.
4.0f 6.0 80% Clay, mottled, 1ight brown and olive gray with
dark mineral specks. Clay is hard, firm and
cold. Bulk density taken from 5.2 to 5.5' =
2.2 grams/cm3.
6.0f{ 7.0 100% Clay, mottied, 1ight brown, olive gray and
medium gray, speckled with dark mineral
(grayish black). Hard, firm and damp.
7.0] 7.8 100% Clay, mottled, 1ight brown, olive gray and
medium gray, speckled with dark mineral

PAGE 10 oF 22
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(FEET) |

FROM

70

SAMPLE
(NUMBER &
INTERVAL)

PERCENT
RECOVERY
(SPUT SPOONS)

SOIL/BEDROCK DESCRIPTION

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, 1ight brownish gray and

weathered. The sand is pale yellowish orange.

9.0

9.8

986501.

70%

Clay, mottled, 1ight brown, olive gray and

.. medium gray, speckled with dark mineral

~ (grayish black). Hard, firm and damp. _

Contains some alluvial/colluvial material.

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

1ight 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.

14.0

62.5

Hard, slow, rough drilling.

62.5

Total Depth

PAGE _11 oF 22
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ORNL MONITORING WELL LOG Pace _3_ o3
DEPTH SAMPLE PERCENT
(FEET) (/VUAIBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROMY} TO INTERVAL) (.9°U7' SPOOMS)
(continued from page 2)

* No detailed Tithologic log could be

provided from 11.0 to 62.5' due to use of
containment box.




" ERC / EDGE
AP, Environmental | 986
# and Energy WELL No. 20
W' Services Co.
: Locaman_WAG-3
WELL INSTALLATION/COMPLETION FORM e O e OORETES
ORN.L. MONITORING WELL PROGRAM
LOGGED ) ] PROCFED
ar C. Allison Bailey &»___ Michael L. Ebers é_‘g%ﬂﬂ,
Geatek G
DRILLING C‘fIPAN)l‘- dbe:te — ORILLING DASE;.S‘.ég
. Larry Ledbe j TAR 11-09-
ORILLER: y er _ waper_Fred Dixon e —I1=20-8
DRILLING METHOD: m_ZZ.O_//va/ AUGER _1.0  LF.
NCYH AUGER LF. LocavG caP

n' 180 o ROTARY 1.0 LF.

10.0
B R0 /NOY¥ ROTARYER. & CF Pl o 4

PROTECTIVE CASING

ABOVE GROUND SURFACE 1D
MATERIALS USED & R L4 e snow arouo
e u&vu ‘Ladi SUFACE

4.5 6.0 suors or caent (sumrace caswvg)

30.0 Pounps oF RONERED BENTOMITE (SURFACE CASING)
35.0 cwiaws o mumr (suwace cusvg)

85.0 rr or 8.0 4w o sTAMESS STER CasivG
20.0 7 or 4.0 o sTamess smm somemw
5.25 suoxs or swo

50.0 poumos or sevrowrE meLieTs

6.0 saoxs or caenr e casve)

FHNHRHHHHHHHA

g :
3

1
a §

(8]
o

(S
o
o

HRHHRHRHHH

ANERANAN AR AN,

)
1

i

GALLONS OF WATER (WELL CASINVG)

FT. OF ___N SEEL MROTECTIVE CASING
REASON FOR-DFFERENCES ETHEEN ESTMATED VOULAES

AND USED VOLIMMES
Irreqular boring djameter.

18.0
36.0

SURFACE CASING TREME GROUTED s g M 0O
STAMNLESS STEEL CASNG anouT .
IREME GROUTED s ~ 0O 3 Zl m_
NELL COVER USED B toocaw sERL cowem
D Ausy wouwnD sElL covem
0 onew

TS MRS AS A0 B B0 A0 B8 BA B0 B B0 Bl B0 ¥ T S |

;7T s usEr SR »0
MON'TORING NELL PUMP BASE SET AT _61.23 _ FEET.

CENTRALZRS AT 150 serr
—40.0 s

61.5  sEx7

D¢ 188 AW

NOTE:

ALL DEPTHS ARE MEASURED

FROM GROUND SURFACE

UMLESS OTHERWISE NOTED: ety

[YPE B WELL =E5=—




. ERC / EDGE
AP, Environmental WELL No. 286
: and Energy .11-10-89
' Services Co. DATE: ———
W/ TORIN M. /
CERTIFICATION
ITEM,/MA TERIAL DAIE USD  BATCH NUMBER
SAND 11-20-89 1
SN TONITE 11-14-89 1
11-20-89 Stores*
STAINLESS STEEL SCREEN (Preracxaced B YE5)| 0 11.20-89 Stores*
STAINLESS STEEL CASING (Prepackacer 8 T2 )| 11-20-89 Stores*
STAINLESS STEEL CENTRALIZERS —(PREPACKAGED u o )| 11-20-80 Stores *
STAIMLESS STEEL CAPS (Preracxacer B 7%5)| 11-20-89 Stores *
MONITORING WELL PUMP (Prepacaced & 120)| 5-17-90 5
aROUT 11-14-89 3
11-20-89 3
WELL COVERS 11-20-89 Stores*
SURFACE CASING 11-14-89 3

. COMMENTS: _,

* gurplus well completion supplies that were purchased but

not used in the first monitor well drilling and installa-

tion phase (1987-1988).

OBSERVER SIGNA TURE/DATE .
C. Allison Bailey

. 11-20-89
D

pace 14 or 22




ERC / EDGE
4P, Environmental WELL No. 986
# and Energy | | o=
N 2

Services Co.

POST— WPLE TION
CHECKL/IST

COMPLIANCE

DATE IMITIALS
LOST—WELL COMPLETION TASKS

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 11-10-89 C A
OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 11-10-89 A (D
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED.

J WELL DEVELOPED IN ACCORDANCE WITH THE SPECYFICATION® —5-17-90 DL
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIV
RECORDED.

4 DRILLING SITE PROPERLY CLEANED UP AFTER 11-20-89 N
COMPLETION OF WELL ISTALLATION. ‘

® RELEASE SPECIFIC TECHMICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS !
PHASE | OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRIL 1987.

0o 11-20-89

OBSERVER SIGNA TURE/DA . .
C. Allison Bailey -~

! 5-17-90
D. Charles LytTk

PAGE 15 oF _22.



ERCE
AP, Environmental 986
# and Energy WELL No._986
W' Services Co. L OCA TION-WAG-3

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . )

DEVELOPMENT. Surging and Pumping

DEVELOPMENT

BEGAN pATE:  5/07/90 TME:
DEVELOPMENT

ENOING DATE: _5/17/90

DEVELOPMENT

ogservep 8y: D. Charles Lytle

onvE weLL voLume:_ 0.0 GALLONS

T0TAL GALLONS PUMPED:_533  rotar wewr vorumes pumeep:_13:1
INITIAL pH:L FINAL pH: 7_' 7

INITIAL CONDUCTIVITY (1 S/em): 208 -~ AnaL conouenviry ( us/em)- 169
DESCRIPTION OF INITIAL TurRsiDiTY-_Milky

DESCRIPTION OF FINAL TURBIDITY-__C1€ar

FINAL MEASURED TURBIDITY: 2.0 NTU's

WELL APPROVED BY: R. C. Williams MMES

ODOR

OF WATER: None

WATER B GROUND SURFACE O TANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
JO: 0O DRUMS 0O OTHER

INITIAL PRE—DEVELOPMENT
WATER DEPTH: 9.2 feet from ground surface.

DEVELOPMENT OBSERVATIONS _

OBSERVER SIGNA TURE/DATE :

5/17/90

D. Charles Lytle

PAGE _16 oF _22



- ERCE 2 o 986
# Eﬁ?rgnerz; tal LocA now:_ WAG-3
@' Services Co. parE: 5/17/90

MONITORING WELL DEVELOPMENT PROGRESS

ONE weLL vorume = _50.0  cazons

T cazaws DESOWPTION | MEASURED conoUc-|_TOTAL NELL
DATE TIME PUMPED o ATy PH Ty | GO | ke COMMENTS
5-07-90 | 1100 156  |Milky -~ |7.5| 209 | 156 3.1
‘ STightly
5-07-90 | 1300 13 | t1ondv -~ |7.6| 283 | 170 3.4
5-08-90 | 1300 65 |Milky -~ |7.50 238 | 235 4.7
5-11-90 | 0900 164 | Cloudy -~ |7.9] 211 | 399 8.0
STightly
5-15-90 | 0900 116 |Cloudy -~ |7.6] 179 | 515 10.3
5-15-90 | 1100 26 [>1ightly -~ |7.4] 181 | 541 11.0
C]gudv ]
5-15-90 | 1400 18 g]whﬂy -- |7.5] 182 | 559 11.2
oudy
5-16-90 | 1400 62 ﬂ;gm]y -~ |7.2] 219 | 621 12.4
5-17-90 | 0900 32 [clear 2.0 [7.7] 169 | 653 13.1
R ver Oy Clear 2.0 [7.7]169 | 653 | 13.1

COMMENTS  Njce producer, water finally cleared, passed with 2.0 NTU's and moved

to another hole.

0BSERVER SIGNATURE/DATE © - Sronied 8“_(0‘" 5/17/90

o)l o N
U tharies cytie

PAGE _17 oF 22,
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WELL

No. 986

HYDRA UL/C‘ C‘ONDUC‘ 77 WTY CAL C‘ULA 770N5

e

1
A1
3

- , e
EI & DaTE OF

T.00 INCHES
DIAMETEFR:

CABING DIAME
Birtrv O
=3

-

R OF DRI 2,00 IMOHES
JLHEEW DF FOETION =  ZG. 00

T.") nT

Lili i

SCREEM
RN

TOM OF
ZONE

'TC:

ITEER

STATIC LEVEL
SATURATED

= 0

oF
STATIC WATER EELOW REF. FOINT = G4
F TV OF GRAVEL FACK sty
Ex = 1 {"1" IF FALLING,"0" IF R
TIME DATA FPOINTE = i3

INTERCEFT OF FLOT

OF LOE(H) VS

[y

-

4
-z
I
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4 and Energy ' |
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Services Co.

HYDRAULIC CONDUCTIVITY CALCULATIONS

; ale

FERERRRE R AR R RR R Rk ¥

OF BOUWER AND RICE

H

USING DIAMETER OF DRIL

ILTITY = 4,460E-07 FT/ZECONDE

-t

N
—
I
[T
1
q
3
=
)
!
m

TRANSMISSIVITY = 9.20E-06 FT¥X2/SECONDE
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ERC / EDGE
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and Energy
Services Co.

WELL No._986 _

¢y

CHANGE IN WATER LEVEL IN FEET

10.0
2.0
80

7.0- Y e
6.0 : 2 ==

I
i
i

- =

40

3.0

2.0

[

1.0
Q9
08

Q7
0.6 E===5
0.5

04

uli

0.5 . mam

ol T
09
0.08
0.07

0.06
0.0% t Tt =t 1 a2 e it 0w e 3 o
0.04

0.03 £ $

Q.02

0.0l

o 1 2 3 4 s 6 7 8 9 10 "
TIME IN MINUTES , J.
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CHAIN OF CUSTODY RECORD | Saweut
) FOR | NUMBE?
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS |
726 Pellissipp! Purk;:'ﬁ . ] q¥ (7178«
., P.0. Box 23010 Knoxviile, Tn 37933-1010 OAK RIDGE NATIONAL LABORATORY
WELL NoO. - LOCATION: TYPE: | \
agle WA~ e\ G edzn
SAMPLER: . SAMPLE INTERVAL: DATE: : TIME:
N T e e— s N 7-¥9| 4 =0
RELINQUISHED BY: DATE: | TME: « MTH: RECEIVED BY: DATE: .HME; W TH:
(SIGNATURE) : (SIGNATURE) o ;
_g_QQQ%'E»Q\\) piisqo| 150 | Ece %”,Q/{u,u [ F0)/52 _&; M M-

TYPE OF SAMPLE: O SPLIT SPOON CORES—-SOIL

REMARKS:

O AR ROTARY CUTTINGS-ROCK

0O AUGER CUTTINGS—SOIL

@ DRILL WATER (NO AIR IN SAMPLE) D OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED. |

0 AU'?'ER CUTTINGS-ROCK




¢¢ Jd0 27 IONd

CHAIN OF CUSTODY RECORD SAMPL

Engineering, Design & Geosclenc;s Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS

0. Box 230i0 Ruoxile, Tn 370331010 OAK RIDGE NATIONAL LABORATORY 18-S
WELL NO. - LOCATION: TYPE:
Q¥ (- WA -3 <o
SAMPLER, .4 SAMPLE INTERVAL: DATE: TIME:
A N VPSS S, =8 — qo -t.o VWO -'A oAt
RELINQUISHED BY: DATE: | nme:| . mH: recevep By: | paTE: | TME: WH:
(SIGNA TURE) ' < (SIGNA TURE) |

SN Jgen|so| evoe \@VM 15 /st | M m

i

TYPE OF SAMPLE: W SPLIT SPOON CORES—SOIL 0O AUGER CUTTINGS—-SOIL O AUGER CUTTINGS—-ROCK
O AR ROTARY CUTTINGS—-ROCK O DRILL WATER (NO AIR IN SAMPLE) D OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN I-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

REMARKS:
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ERC / EDGE

AP, Environmental MONITORING WELL PROGRAM
: and Energy WELL DATA NARRATVE

. WELL No.__ 98
@' Services Co. 0287

1.0

General Information

1.1 VWell Location

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-10 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, 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 987 was drilled by A. L. Clark Drilling
Services, Inc. A Gus Pech and a Schramm rig were 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 1 _
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ERC / EDGE

and Energy WELL DATA NARRATIVE

WELL No.

.= Environmental MONITORING WELL PROGRAM

Services Co.

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 wup. 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 The boring was split spooned from 9.4 to
13.3 feet, and augered to 14.3 feet with
14" augers.

11-9-87 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 ofigin of individual
items is shown on the included Monitoring Well
Materials Certification form.

9

®

PAGE 2 oF _20.



ERC / EDGE
’= Environmental MONITORING WELL PROGRAM
A

and Energy WELL DATA NASRATIVE
Services Co. WELL No__28 7

'Pgs. 2-4). A checklist of the cleaned materials is

Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwent
the cleaning decontamination procedures outlined in
the drilling specifications (Release Specific
Technical Directions for Regulatory Compliance
Monitoring Wells Phase 1, ©Oak Ridge National
Laboratory, Oak Ridge, W.O. K=-4147, April 1987,

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.

PAGE 3 OF 20 .
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ERC / EDGE
4P, Environmental MONITORING WELL PROGRAM
#, and Energy 987
Y~ Services Co. weLL o —==

2.3 S8Sample Collection

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.

Installation and Development
2.4.1 Installation

This was a "Type B" well. A 1l4-inch diameter boring
was augered from ground surface to bedrock (14.3
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 total
depth of 48.2 feet. A 4-inch diameter stainless steel
silt trap was installed from 47.9 to 48.2 feet. Above

PAGE _4_ oF 20
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A

and Energy _ WELL DATA NARRATIVE

. WELL No.
Services Co. °

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
v 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 Deveiopment

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 dischérge water was
approved by the company representative. The final
turbidity value measured at completion was >100 NTU's.
A development form showing the exact method of
development and other pertinent data is appended.

2.4.3 Installation of Dedicated Monitoring Well
Pump

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

PAGE _5_ oF 20 .
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on 5-4-90 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.

nydraul:lc_ 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 107> cm/second (shown as
permeability on the hydraulic conductivity
calculations printout attached) was calculated using.
the Bouwer and Rice method. A computer printout of
the hydraulic conductivity calculations is included in
this data package.

PAGE _6&  oF 20.



ERC / EDGE
AP, Environmental WELL No. 987
# and Energy 0—
W' Services Co.
PRE=DRILLING CHECKLIST FOR
MONITORING WELLS
COMPLIANCE
PRE—DRILLING TASKS DATE IM/TIALS
1. EXCAVATION PERMIT O8TAINED. 11-05-87 7773
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 11-05-87 _ ppe
Jo. SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, N/A
RINSED WITH DE~-IONIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
Jb.  PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 11-17-87 8ok
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 11-06-87 _ ue
CLEAN POLYETHYLENE. \
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 11-05-87 pe
ON—HAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 11-05-87 e
ADDITIONAL NOTES,/OBSERVATIONS:
OBSERVER SIGNATURE,/DATE g&-u— 11/05/87
M1c ael
11/17/87

—B_ryn . Howze '

Pace _1_ oF 20
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AP, Environmental 987
WELL No.
# and Energy | 7EeS O————
W' Services Co. j
DECONTAMINATION CHECKL/IST
DRILLING EQUIPMENT
. -y p— ISOPROPYL DHO:;/Z/_‘;ED
S ALCOH WA

EQUIPMENT SCRAPE CLEAN RINSE e RINSE
RIG X X X N/A N/A
AUGERS X X X X X
BITS X X X X . X
RODS X X X X X
SAMPLERS X X X X X
PIPES X X X X X b
WORK TOOLS X X X X - X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DATE Qm‘%‘-‘»«—_ 11/05/87 b

Michael L.\Ebers

rPace _8 _ orF 20



ERC / EDGE
AP, Environmental werr no. 987
: and Energy ‘
' Services Co.-
ORNL MONITORING WELL LOG pace _1 or 2
LOCA TION:__SWSA 3 DATE: START: __11-05-87
oruer A.L. Clark, ITII/A.L. Clark, II Fvisw: _11/18/87
weLper- Danny Julian/Leo Johnson LOGGED BY: %:zzaenl E?wégérs
orie: Gus Pech and Schramm Air Rotary HEALTH PHYSIGST: i/a
nee DRILLNG: _Auger and Air Rotary LUBRICANT NPE:__Green stuff
No. SAMPLES TAKEeN:. 2 (two) nee: 1 soil/1 water
CONTAINMENT Tyee. Puger Pan, Plastic, Containment Box
THICKNESS OF SOIL (REFUSAL DEPTH):_13-3' . DRILLING FLUID SAMPLES:
DEPTH DRILLED IN Rocx.—__34.9' rvee:_Mater oATE:_11/11/87
roraL oEPTH oF weL_ 48.2°
DEPTH SAMPLE " PERCENT
| (FEET) | (NUMBER & RECOVERY SO /BEDROCK DESCRIPTION
FROM] TO INTERVAL) | (SPLIT SPOONS)
0.0 0.2 14" Auger Gravels
0.2] 1.4 14" 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, few roots
_ and fine chert gravels, damp.
2.1 9.4| 0987501 100% Clay, distinctly mottled, moderate reddish.
e2.1-2.2' 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,
1ight brown, mottled orange, black, greenish
A 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,
stiff.
Split spoon refusal at 13.3'.
13.3{14.3 Limestone, weathered, light gray.
14.3]48.2 No detailed lithologic description available

pace 9 _ oF _20
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AP, Environmental
# and Energy

A

WELL No. 987
Services Co.
ORNL MONITORING WELL LOG PAGE 2 oF_2_ .
DEPTH SAMPLE PERCENT T
(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPION
FROM| TO | INTERVAL) |(SPLIT SPOONS) :
14.3 (48.2 (continued from page 1) from 14.3' to 48.2'
due to use of containment box.
48.2 Total Depth.
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ERC / EDGE
Environmental
and Energy
Services Co.

41[\ ,

WELL No. 387

WELL INSTALL,

ATION/COMPLETION FORM

O.RN.L. MONITORING WELL PROGRAM

LOGGED Michael L. Ebers/ PROOFED
ey Brvn Howze ar_Michael L. Ebers

ORILLING COMPANY: A. L. Clark

oriwLer: Avery L. Clark, 111 mapem- Leo Johnson

ORILLING METHOD: EJ_]A__INOV AvGeR ___14.3 LF.

INCY AUGER LF.
m:m://vav ROTARY __33.90 LF.
INCH ROTARY, LF.

MATERIALS USED
£ST.  UsED

i POUNDS OF BENTOMITE PELLETS (SURFACE CASING SEAL)
A6 7o 10w sueaar casve
4 _6  siovs or canenT (sumrace caswe)
11 Pounps or PONERED BENTONITE (SURFACE CASIVG)
30 casaws or MR (sSuracE casvG)
30.0 /r or _4 w o sTAMESS STEEL CasVG
720:8 sz or _4 m ou stamess smm sowEv
L4 8 suoxsorswo
20 200 roumos or sovrowre maeTs
L3 14  s«oxs or caenr maL casive)
26 _ POUNDS OF PONERED BENTONTTE (WELL CASING)
84 cwavs or mmr (L caswe)

.2_ naf.ﬂusmmmm

REASON FOR.DFFERENGCES BETHEEN ESTHATED VOLIAES
Covities an
avities and fractures.

L
i

f

all

SURFACE CASING TREMIEE GROUTED o ] M Q0
STAMLESS STEEL CASING
TREME GROUTED sE ™0

B Lcooow s coww
DO sLusy sounTED NELL CONR
O omem

ST AP USED R

NELL CoOvem USED

MOMITORING WELL PUMP BASE SET AT __35.7 rexT.
CENTRALZERS AT 3.0 FEET.
12.0 FEET.
27.0 m
_48.0  FEET
NOTE:

AlL DEPTHS ARE MEASURED
FROM GROUND SURFACE
UMLESS OTHERWISE NOTED:

ALy

HAN

1,4,

l.L

L

iH)!

LM MM
l'l.l'l'L.l'l'l'l.

il

18.2 T

TYPE B WELL =

Locaman OWSA 3
THYERER RS
bzm

ELEV. GROUMD,
ELEV. TOP STANN,
STEEL caswe__859.23

ORILLING DA TES
STARTER_11-05-87
FvisHED:_11-18-8/

LOCKING CAP

ﬂmmswnﬁ

PROTECTIVE CASIWG 2.t FEET
ABOVE. GROUND SURFACE TD
SELOwW GrOUND

SUFACE
CONORETE PAD

suwrac 0211 FEET BELOW
GYOUND SURFACE

Bentonite gy 13.0.»




ERC / EDGE

987
AP, Environmental WELL No._
# and Energy . 11/17/87
W' Services Co. DATE: 11/17/87

MON/TORING WELL MATERIALS
CERTIFICA TION

ITEM,/MA TERIAL LRAIL USED  BATCH NUMBER
SAND - |11-09-87 2

11-17-87 3

11-09-87 3
BENTONITE

11-17-87 3
STANLESS STEEL SCREN ~ (PREPACKAGED B /o5)| 11-17-87 5
STAINLESS STEEL CASING (Prepackacer B S )| 11-17-87 5
STAINLESS STEEL CENTRALZERS (PREPACKAGED 8 Y25)| 11-17-87 5
STAINLESS STEEL CAPS (Prepackace B ES)1 11-17-87 5
MONITORING WELL PUMP (PREPACKAGED X vo /| 5-08-90 5

' 11-09-87 14

eroUT

11-18-87 14
WELL COVERS
SURFACE CASING 11-09-87 2
COMMENTS:

OBSERVER SIGNATURE,/DATE Z%: ﬁ f%%& 11-17-87
Bryn P. Howze

PAGE 12 or _20
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and Energy | WELL No._ 987 _

POST— WPLETION
CHECKLIST
COMPLIANCE
' PATE INITIALS

LOST-MWELL COMPLETION TASKS
I, MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 11/18/87 7))

OTHER EQUIPMENT.
2 AL MUD FROM RIG AND EQUIPMENT SCRAPNGS AND 11/18/87 A0

CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE

SPECIFICATION® PROVIDED.

3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECKFIcCATIoN®  _5/04/90 Dl
;Zom AND DETALS OF THE DEVELOPMENT ACTITY

4 DRILING SITE PROPERLY CLEANED UP AFTER 11/18/87 Aok
COMPLETION OF WELL INSTALLATION. —

o RELEASE SPECIFIC TECHMICAL DIRECTIONS FOR REGULATORY COMPLUANCE MONITORWG WELLS
PHASE |, OAK RIDGE NATIONAL (ABORATORY, OAK RIDGE, W.O. K414, APRN. 1987.

o

OBSERVER SIGNATURE/DATE, % ?. %‘MV 11/18/87

Bryn D! Howze

SOl lguo 5/04/90
D. Charles LytYe

PAGE
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ERCE
Environmental
and Energy
Services Co.

WELL No._ 987 _
LOCATION: MAG-3

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF ] )
DEVELOPMENT:  Surging and Pumpind
DEVELOPMENT
BEGAN DATE: 4/27/90 TIME:
DEVELOPMENT
ENOING DATE:  5/04/90
DEVELOPMENT
osservep 8y:  D. Charles Lytle
ONE WELL VOLUME: 13.0 GALLONS
ToTAL GALLONS PuMPED:_ Y08 rorar e vorumes pumeep-_31-1
INTIAL pH:e 1.7 FINAL pH:_ 1.6
IMITIAL CONDUCTIVITY (K S/em):—_618  FINAL conDUCTIVITY ( 1S/em)-__651
DESCRIPTION OF INITIAL TuREIDITYy-_C10udy
DESCRIPTION OF FINAL TurBIDiTY: _Milky
FINAL MEASURED TURBIDITY: Greater than 100 NTU's
WELL APPROVED BY: R. C. Williams MMES
ODOR
of warer: None
WA TER @ GROUND SURFACE O TANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
70: 0O DRUMS O OTHER

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

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE

D. Charles Lytle

5/04/90

PAGE 14 oF 20.




ERCE _ weL No, 987
AP, Environmental 1 06a mow. WAG=3
: and Energy ATION: "2
' Services Co. pATE: 4-27-90

MONITORING WELL DEVELOPMENT PROGRESS

ONE weELL voLume = _13.0 carsows

T ewans DESCRIPTION | MEASURED covouc-| _TOTAL WELL
DATE TIME PUMPED Gary | Ry PH /o Cliows | vouuues COMMENTS

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 | oot -~ |7.7| 597 | 323 | 2a.8
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
RESULTS AT END :
OF DEVELOPMENT Milky * 7.6] 651 404 31.1

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.

OBSERVER SIGNATURE/DATE D. OM&noJupL 5/04/90

p—Chartes tylie

pPace 15 or 20
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WELL No.__ 987

¢

HYDRAULIC CONDUCTIVUITY CALCULATIONS

S

FROGRAM SLUGT, VERSION 4.1, NOV. 19824

THIS PROGRAM CALCULATEE MEAN TRANSMISSIVITIES FROM
SLUG-TEST DATA BASEDR ON TWO ANALYTICAL APPROACHES:
' (1) METHDL OF COOPER, BREDEROEFT AND PAFADOPULOS, 19467
(ARTICLE IN VYOL.Z, NO.L OF WRR ENTITLED
"RESFONEE OF A& FINITE DIAMETER WELL TO AN INETANTANEDUS
CHARGBE OF WATER")
(2) METHOD OF BOUWER AND RICE., 1974 (GRTICLE 1IN

YOL. 12, N@.Z 0OF WRR ENTITLED
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY
OF UNCOWNFIMED AQUIFERS WITH COMRPLETELY OR PARTIALLY
FENETRATING WELLS"™)

WELL NO.: 0987 DATE OF TEST: S/14/90
FROJECT NO.: E221-002 CLIENT: MMES
SITE LOCATION: WAG-3 .

EDGE., INC. FIELD INVESTIGATOR: Bruce McMaster

INFUT DATA ARE:

INNER CASING DIAMETER = 4.00 INCHES
INMEFR SCREEN OR OFEN-HOLE DIAMETER = 4.0@ INCHES
DIAMETER OF DRILLED HOLE = 8.4 INCHES
LENGTH OF SCREEN QR INTAKE FORTION = 20.350 FEET

CDEFTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 19.60 FEET
THICKNESS OF SATURATED AGUIFER ZONE = 20.58 FEEY
DEFTH TO STATIC WATER LEVEL BELOW REF. FOINT = L0 FEET
ESTIMATED FOROSITY OF GRAVEL PACK = .20
FalLL ING-HEAD INDEX = 1 ("i1" IF FALLING."@" IF RISING)
NUMBEFR OF DEFTH-TIME DATA FOINTS = 2

HO WAS COMFUTED FROM INTERCEFRT OF FPLOT OF LOG(HD V5. TIME
SUCCESSIVE COMPUTED

VALUES FOR H@
(FEET)

1.7612
1.7741 ‘

PAGE 16 oF 20,
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4P, Environmental WELL 987
: and Energy Ne. '
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Services Co.

HYDRAULIC CONDUCTIVITY CALCULATIONS

TIME DEFTH TO WATER HEAD
(SR ) (FEET) (FEET)
12, 00 1,936 1.930
20. 00 1.813 1.819
0. e i. 7680 1.786
4. 2@ 1. 780 1. 730
=0, 00 1.778 1.770
&0, 2 1.768 1.760
7%, 00 1,750 1.750
6. 00 1,728 1.720
10%. 20 1.700 1.700
120. 00 1.49@ 1.4%0
158. 00 1. 640 1.&40
180, 08 1,520 1.52a
240, 00 1.440 1.440
TR, 00 A 1.330
L&, 00 1.240 1.24@
42Q . Go 1.170 1.170
480 . 20 1.160 1.140
=40, 00 1.080 1.@80
‘ &P . DY 1.01@ 1.010
F 720,20 . 200 . 900
840, 00 . 820 . 920
24H0. OO . 730 730
1082, 00 . 6B0 . HB0
1200, a0 L 620 . 620
1320, 020 . 580 .58
1440, 0@ . 550 . 550
1540, 00 . 480 . .480
1480. 00 . 450 . 450
1900, 00 .40 430
1920. 00 . 300 . 420
2040, 20 . 400 . 400
21460. 00 s LI70

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEARILITY = 1.&3E-D6 FT/SEC = 4.97E-0S CM/SEC

TRANSMISSEIVITY = I.34E-@5 FT#+%2/8EC

e

pPace 11 oF 20,
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| | | CHAIN OF CUSTODY RECORD SAMPLE
TR MCIICONS . foR '
() M\omnie Rionie ansais oosnie  |MARTIN MARIETTA ENERGY SYSTEMS | -
(615)966-9788 | OAK RIDGE NATIONAL LABORATORY L sl
WELLNO.. - LOCATION: TYPE: ‘
987 / SwsA 3 | So1 ]
SAMPLER : ‘g DATE TIME :
I TSIGNAT URE) 21272 Il/f/ﬂ7 246 PM
RELINQUISHED BY: : : : RECIEVED BY : . . .
(SIGNATURE) DATE. | TIME: WITH. ( SIGNATURE ) pATE: | TIME: WITH.
| . % | {)

REMARKS .




(T} MCI/CONSULTING ENGINEERS, INC.

CHAIN OF CUSTODY RECORD

FOR

MARTIN MARIETTA ENERGY SYSTEMS

SAMPLE
NUMBER:

NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE ' 0987 v
(615)966-9788 . OAK RIDGE NATIONAL LABORATORY
WELL NO.. LOCATION. TYPE: _
787 - -S54 3 p’;//:‘lf/:a wateyr
SAMPLER . | 7 DATE . TIME .
) 4 v SIGNAT URE “/N/77 115 PM
RELINQUISHED BY. . . . RECIEVED BY . . . .
( SIGNATURE) DATE. TIME . WITH. ( SIGNATURE) DATE . TIME . _ WITH.
D %’/ o l57 | 9an|  mer M (Qw—o\ leyyga| 9471 | OBML
7 — U

0Z 30 07 3IO¥4

REMARKS .
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ERC / EDGE

AP, Environmental MONITORING WELL PROGRAM

WELL DATA NARRATIVE
# and .Energy WELL No.__988
W' Services Co.

General Information
1.1 VWell Location

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 AO075. Survey coordinates for this
well are N 21,075.7290, E 25,471.2850 (X-10 grid) or
latitude 35°-54'-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 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 988 was drilled by A. L. Clark Drilling
Services, Inc. A Gus Pech rig was used to drili 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

pace L oF
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MONITORING WELL PROGRAM
WELL DATA NARRATIVE

o

follows.

This information was typed directly from

field notes and was edited only when necessary for

clarification.

9-28-87 Set up and started drilling - split spoons,
then augering.

9-29-87 Augering.

9-30-87 Augered to 39.0' and started bailing.

10-1-87 Drilled/augered to 46.6' with 6 3/4" augers
and started bailing.

10-2-87 Bailing.

10-5-87 Bailing.

10-6-87 Decision made by Martin Marietta to convert
hole from A to D.

10~-7-87 Augered to 20.0' with 14" auger.

10~-8-87 Set 8" surface casing to 20.0'.

10-9-87-10-20-87 Modifying fittings to Gus Pech and

containment boxes, moving to new staging
- area. ' ‘

10-20-87-10-21-87 Steam cleaning rods, bit, tooling

10-22-87
10-23-87
10-26-87
10-27-87
10-28-87
10-29-87
10-30-87

for air rotary (at SWSA 5 shed); took
tooling to Gus Pech.

Took head off rig to check seals.

Replaced seals, put head back on rig.
Drilled w/air to 60.0', checked recovery.
Drilled w/air to 80.0', checked recoﬁery.

Drilled w/air to 100.0', checked recovery.

Grouted from 100.0' to 53°'.

Circulated hole w/water to clean out any
possible grout in screened interval, added
bentonite 47.5' in afternoon, pulled rig
off, cleaned up.

PACE _2_ o
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4P, Environmental MONITORING WELL PROGRAM
WELL DATA NARRATIVE

: and Energy LL DATA

' Services Co.

11-2-87 Added 1/2 bag sand onto top of bentonite -
filled up to 46', could not set well due to
lack of bottom cap.

11/5/87 Set well and put sand into well, brought
sand up to ~30.0'.

11-6-87 Put sand and bentonite in well.

11-9-87 Grouted up to surface.

This well was logged 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.

Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
étainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwvent
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.O0. K-4147, April 1987,
pgs. 2-4). A checklist of the cleaned materials is
included with this data package.

PAGE _3_
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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.

2.3 8ample Collection

One soil and two rock samples were collected during
drilling, placed in I-CHEM specialty cleaned glass
containers, sealed and submitted to Sample Receiving,
Analytical Chemistry Division, Bldg. 4500S, ORNL.
Chain of custody forms for these samples are included
with this data package. Soil sample 988S01 was
collected in the split spoon interval from 0.3 feet to
0.5 feet on 9/28/87, and rock sample 988Ri was
collected in the augered 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.

'

PAGE _4  oF _22
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Analytical results for the three samples described
above can be obtained from the Remedial Action Program
data base at ORNL.

Installation and Development
2.4.1 Installation

This was a "Type D" well. A 14-inch diameter boring
was augered from ground surface to bedrock (20.0
feet). An 8-inch diameter string of decontaminated
steel surface casing was installed and tremie grouted
in place. The surface casing minimizes potential
cross contamination between the regolith and bedrock
water bearing zones. The air rotary method was then
used to drill a 6-inch diameter boring to a total
depth of 98.3 feet. The boring was grouted from 53.0
feet to 98.3 feet, bentonite pellets were poured in
the boring 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 casing was installed above
the screen at 30.8 feet and extended 2.09 feet above
ground surface. A sandpack was then poured ini:o the
annular space from 27.7 to 46.0 feet, with a 2.7-foot
bentonite seal poured into the annular 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 grouted with a cement/bentonite slurry. A
detailed schematic of the well is included on the well
installation/completion form.

pace 5 or 22
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@

2.5

2.4.2 Well Development

Well number 988 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 328 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 Dedicated Monitoring Well
Pump

After the well was developed, a Geoguard Model
No. 5614 dedicated monitoring well pump was installed
on 5-17-90 at a depth of 42.5 feet below ground
surface. These pumps are decontaminated at American
Sigma and are sent prepackaged. A copy of the pump
certification is kept on file at ORNL.

Hydraulic Conductivity Testing
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 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

Pace _6
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WELL DATA NARRATIVE
WELL No.__288

measured using a Druck 15 psig pressure transducer
and an Omnidata Datapod II data recorder. The
hydraulic conductivity value of 4.95 x 10™° cm/second
(shown as permeability on the hydraulic conductivity
calculations printout attached)was calculated using
the Bouwer and Rice method. A computer printout of
the hydraulic conductivity calculations is included in

this data package.

pace _1_ o 22
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WELL No._ 988 _

PRE=DRILLING CHECKLIST LOR

MONITORING WELLS

PRE-DRILLING TASKS

A
2
Jo..

6.

ADDITIONAL NOTES/OBSERVATIONS:

EXCAVATION PERMIT O8TAINED.

ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING.

SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED,

RINSED WITH DE~IOMIZED OR DISTILLED WATER. RINSED
WTH ISOPROPYL ALCOHOL, WRAPPED WTH FROTECTIVE
COVERING AND STORED OFF THE GROUND.

PRE—-PACKAGED SCREENS, CASINGS AND CENTRALIZERS
MERE USED.

WORK AREA FOR SAMPLE EXAMINATION COVERED WTH
CLEAN POL YETHYLENE.

CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS
ON—-HAND.

POI.)‘E”{YLEWE COVER IN PLACE OVER HOLE. .

COMPLIANCE
DATE  IMITALS
9-28-87 2oy
9-28-87  _80H
N/A
11-05-87 BhH
9-28-87 2
9-28-87 _BHH
9-28-87 BDH

OBSERVER SIGNATURE,/DATE % 2. %’Mﬂ/

9-28-87

Bryn I/, Howze

- pace _8_ or 22
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DECONTAMINATION CHECKLIST
ORILLING EQUIPMENT

: ISOPROPYL DEIONIZED
EQUIPMENT SCRAPE -ZZ”N SR%‘L! “,?,ZQ-’?‘ ‘;f/‘@;
RIG | X X X N/A N/A
AUGERS X X X X X
8Irs X X X X X
Roos X X X X X
SAMPLERS X X X X X:
PIPES - X X X X X
WORK TOOLS X X X X X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DATE % 2. Wq/ﬂ/\y 9/28/87
Bryw D. Howze J

PAGE 9 _ OF _22.
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ORNL MONITORING WELL LOG pace L or2 _ ’
Locanon: __SWSA 3 . DATE: START: 9-28-87
oriLer-  Avery L. Clark III Fmisy; _11-09-87

LocGceD gy _Bryn Howze
HEALTY PHYsiasT- Paul Eldridge

HELPER: ___Leo Johnson

ORILL: Gus Pech
TYPE DRILLING: Auger, Air Rotary LUBRICANT TYPE:_Molykote 1000/Green
No. SawPLES Taxen. 3 (Three) rvee. 1 S0i1/2 Rock stuff
conTammenT ree: huger Pan, Plastic, Containment Box
THICKNESS OF SouL. (ReFusaL oePmH).__20-0 DRALLING FLUID SAMPLES:
DEPTM DRILLED IN ROCX: 26.0 nPE: DATE:
TOTAL DEPTH OF WELL: 6.0 !
DEPTH SAMPLE PERCENT - 1
TR 0| W) (st ooy | SO/BepRocK descripnow
0.0] 1.2] 0988 S1 100% Silt, slightly clayey, 1ight brown, mottled
0.3'-0.5" orange, black, with abundant rock fragments
(weathered shale, limestone), roots, very
stiff.
1.2] 6.6 100% Clay, very silty, reddish orange, mottled

yellow, black, with some rock fragments, some
roots, very stiff. '

6.6 9.7 100% -Silt/highly weathered shaley limestone, 1ight
brown, mottled greenish gray, black, orange,
stiff.

9.7]13.0 100% Silt/highly weathered shaley 1limestone, maroon
to greenish gray, moist at 11.0'.

13.0]13.4 Limestone, shaley, weathered, greenish gray

and maroon gray.
13.4(20.0| 0988 R1 Silt/weathered shaley limestone, 1ight brown
15.2'-15.5" to olive gray, mottled black, orange, stiff,

moist to 14.0'.
20.0}46.0} 0988 R2 *Limestone, shaley, 1ight gray, fine-grained.

at 45.0' 21.5' Hard drilling
33.0' Soft drilling P
34.0' Hard drilling

PAGE 10 oF 22.
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ERC / EDGE
Environmental
Services Co.

ORNL MONITORING WELL LOG

PAGE 2__ oF 2 _
DEPTH SAMPLE PERCENT
(fzer) | (wumBER & | RECOVERY SOIL/BEDROCK DESCRIPTION
FROM| TO | INTERVAL) |(SPUT SPOONS) »
20.0 | 46.0 (continued from page 1)
35.0' Soft drilling
38.5" Hard drilling
46.0 Total Depth

* A detailed 1ithologic log could not be pro-

vided from 20.0' to 46.0' due to the use of

a containment box.

pPace 11 oF _22
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and Energy
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S

WELL No._ 988

WELL INSTALLATION /COMPLETION FORM

O.RN.L._MONITORING WELL PROGRAM

LOCA TIoN_SWSA-3

o TR AR

£

L PR -~ 25,471,2800
8gr. __ Bryn D. Howze 8y Wi2hael L. Ebers ELEV. ?gg’-’g”aﬁlﬂ-ﬂl
- éﬁ.OG
ORILLING comPany: _A. L. Clark Zﬁ,ﬁ:"gﬁ
orier- Avery L. Clark, III mepeer Leo Johnson ;57%4733 —3-28- ;
ORILLING METHOD: B ___ 14 wow aveer 20,8  LF,
S INCH ;Ug_.a? —L? Locave W8 R
INCH ROTARY _26 0 LF. —= M~
@] INCH ROTARY. LF. ' L“/ prorecmve caswe _3- 24 rexr
MATERIALS USED s B VE GROURD SUACE TO
& Y 2 bags of sand and ' Z:Z- :2/
POUNDS OF BENTOMITE PELLETS (SURFACE CASING SEAL) & _:% SURFACE

22 r1or_8 w sumrace caswe :::: ::% pab
9 _9  suoxs o caenr (suwrace casiv) 2 ::f 340 Avauésrag'm

17 rounes oF PONDERED BENTOMITE (SURFACE CASING) = 27 mr:rﬁo FEET

54 awiaws o mmER (suRFACE case) = 5 y 18.8 seer 0

33 7o _2 m ou stmsss stm caswe & g? —2__N. STANLESS STEEL CASING

A5 7 ar_2 w ou stamess smm sonemw 4 F '; - 09 127 Asove aROUND
3.5 4 suowsorsew ::: z suerace 10 30.8 ey smrow
40 40 - GYOUND SURFACE
—— ——— oS oF BENTONTE PLLETS ] E Jsand & fentonstas, 18.85
b _ 6 sions or e mEL caswe) - 7 20.0

11 pounps or PONDERED BENTOMITE (WELL CASWG) o LS el S fEET 20.0
36 cuians of mmer el casve) zmag(m -
2.1 7 o _8 w smm mromeme casve b_5/8 i o sone was

REASON FOR -DFFERENCES SETNEEN ESTMATED VOUAES
AND USED VOLIMES

SURFACE CASING TREME GROUTED b g a0
STAMLESS STEEL CASING
TREME GYOUTED s a0

& Looanve STEEL cCowR
D FLusY MOUNTED NELL cOVER

NELL COMER USED

0O orem
SLT TRAP USED g a0 .
MONITORING WELL PUMP BASE SET AT __82.5 rEET. ¢
CENTRALZERS AT 2.0 rEET. H E
10.5 FEET. - '
30.5 FEET. 4
45.5  FEET =

NOJE:

ALL DEPTHS ARE MEASURED
FROM GROUND SURFACE
UNLESS OTHERWSE NOTED:

avvrsew 0.0
25.0 oy

CENTRALIZER

PELLET SEAL

BENTONTE
25.0

0277 jerr

e —

swo pacx 21.7_
46.0 m

2 N O STAMESS STEEL

sormp somew 30.8
45.8

. AT
_ ‘ ——— 2~ ou stamsss sem
TYPE D WELL <l frta maoerSis
Bentonite :
{60 1DS.)

Grout-8 bags—*1




ERC / EDGE

AP, Environmental
# and Energy
@' Services Co.

WELL No._ 88

DATE: 11-05-87

MON/TORING WELL MATERIALS

CERTIFICA TION
1TEM,/MA TERIAL DAIE USED  BATCYH NUMBER
- 10-08-87 2
SAND TI-02/11-05 >
10-06-87
11-08-87 2
BENTONITE =307 >
11-06-87
STAINLESS STEEL SCREEN (Prepackaced B 1E5)| 11-05-87 5
STAIMLESS STEEL CASING (Prepackacer B 2> )| 11-05-87 5
STAINLESS STEEL GENTRALZERS (PREPACKAGED B 125)| 11-05-87 5
STAINLESS STEEL CAPS (Prepacxace B [T5 )| 11-05-87 5
MONITORING WELL PUMP (Prerackaced B 10 )| 5-17-90 5
10-08-87 11
GrOUT 10-29-87, "
11-09-87
WELL COVERS
SURFACE CASING 10-08-87 2

COMMENTS:

OBSERVER sMAmRE/DA_E_W. %ﬂ/ 11/09/87
ryd D. Howze

pPace 13 or

2
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| ERC / EDGE
AP, Environmental WELL No. 988
: and Energy °.
W

Services Co.

POST—WELL COMPLETION
CHECKLIST

COMPLIANCE
: PATE INITIALS
. POST=WELL COMPLETION TASKS
1. MUD SCRAPED FROM AUGERS, SAMPLERS AND ALL 11-09-87 Bol

OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND : 11-09-87 39}/
CUTTINGS DISPOSED OF IN ACCORDANCE WTH THE
SPECIFICATION® PROVIDED.

X' MWELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 5-17-90 Dl
PROVIDED AND DETALS OF THE DEVELOPWENT ACTIITY
RECORDED.

4 ORILING SITE PROPERLY CLEAMED UP AFTER ' 11-09-87 2

COMPLETION OF WELL INSTALLATION.

* RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING MELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAXK RIDGE, W.0. K—4147, APRL 198).

OBSERVER SIGNATURE,/DATE, % 21%7;7/ _11-09-87

Bryn D.” Howze

. Charles LytYe

Pace 14 of _22



ERCE |
AP, Environmental WELL No. 988
# and Energy '
' Services Co. LOCATION- WAG-3

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .

DEVELOPMENT _Surging and Pumping

DEVELOPMENT

BEGAN DATE: _ 5-11-90 TIME:
DEVELOPMENT

ENDING DATE: __ 5-17-90

DEVELOPMENT
OBSERVED 8Y: D, Charles Lytle

ONE weLL vorume__ 10.7 GALLONS

TOTAL GALLONS PUMPED-—_328 _ r1o74L WELL VOLUMES PumPeD:__30.6

IN/TIAL pH.'_7_'8_ FINAL pﬁ_ﬁ_

INITIAL CONDUCTIVITY (uS/em)-— 8T - mnaL comoucnviry (us/em)._ 683

DESCRIPTION OF IN/TIAL TURBIDITY__Cloudy

DESCRIPTION OF FINAL TURgiDITY.__ Clear

3.0 NTU's

FINAL MEASURED TURBIDITY:

WELL APPROVED BY: R. C. Williams MMES

OOOR

&F WATER:

WA TER X GROUND SURFACE : O 7ANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
TO: O DRUMS O OTHER

INITIAL PRE—DEVELOPMENT
WATER DEPTH: 23.6 feet from ground surface.

DEVELOPMENT OBSERVATIONS

5/17/90

OBSERVER SIGNATURE/DATE M&s{i&
D. Charles Lytle




ERCE weL vo. _ 988
AP, Environmental L oeanonAG=3
# and Energy QUL
@' Services Co. pam 5/11/90

MONITORING WELL DEVELOPMENT PROGRESS

ONE weLL voLume = __10.7 casows
T eazaws oescpenay | Measurep [ Toawouc-T_ToTAL NELL

DATE TIME paypis Sy | B | P | mary | Gliths | volues COMMENTS
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 - 743&;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

RESULTS AT END

OF DEVELOPMENT Clear 3.0 7.8] 683 328 30.6

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

moved to another hole.

opserver sovature DATE D Chalsd St 5/17/90

U. Llaricos LyLIit

Pace 16 or 22
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# and Energy LL Ne.
N 2

Services Co.

WELL

‘ SITE

EDEE,

FROJE

HYDRAULIC CONDUCTIUTY CALCULATIONS

FROGCRAM SLUGT. VERSION 4.1, NOV. 19684

THIS FROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM
SLUG-TEST DATA BASED ON TWD ANALYTICAL APFRDACHES:
(1) METHID OF COOFPER, BREDEHOEFT AMD PARADOFLLDS, 1947
(ARTICLE IM VOL.Z, NO.1 OF WRR ENTITLED
"RESFONSE OF A FIMITE DIAMETER BWELL TO AN INSTANTANEDUS
CHARGE OF WATER™)
(Z2) METHOD 0F BOUWER AND RICE, 1974 (ARTICLE IN
YOL. 12, NO.T 0OF WRR ENTITLED
"A SLUE TEST FOR DETERMINING MYDRAULIC CONDUCTIVITY
OF URMCONFINED AQUIFERS WITH COMPLETELY OF FARTIAGLLY
FENETRATING WELLS"?

MO %88 DATE OF TEBT: /77790
CT by EZ21-00Z CLIENT: ™MMES

LOCATION: WAG-X

T FIELD INVESTIGATOR: Bruce Mclazter

INFUT DATE ARE:

INNER CAZTIRNG DIAMETER = 2.00 INCHEE

INNER SCREEN OR OFEN-HOLE DIAMETER = Z.00 INCHES
DIAMETER OF DRILLED HOLE = &6.75 INCHES

LENGTH OF SCREEN OR INTAKE FORTION = 15.0@ FEET

DEFTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 17.30 FEET
THICKNESS OF SATURATED AGUIFER ZONE = 15.0@ FEET

DEFTH TO STATIC WATER LEVEL BELOW REF. POINT = B2 FEET
ESTIMATED FORDSITY OF GRAVEL PACK = .20 ’
FALL ING-HEAD INDEX = 1 ("1" IF FALLING,"@" IF RISING)
NUMBEFR 0OF DEFPTH-TIME DATA FOINTS = IR

HE® WAS COMFUTED FROM INTERCEFT OF PLOT OF LOG(H) VY&. TIME

SUCCESSIVE COMPUTED
VALUES FOR HE
(FEET)

Z. 1567
T.1616

PAGE 11 oF 22.
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WELL MNo.__ 988 _ |

&3, AW
7. 00
4., 06
1@0%, o
120,00
150.00
123,29
240,00
@, 6o
260 . 20
420 . a9
420,00
T4Q ., B0
LE6 . 80
T2, 08
242, 00
5. B0
198E2. 00
1200. 00
1320.00
1440.00
1560. 00
1420, 00
1800. 20
192@. 00
2040. 2@
2140.00

DEFTH TO WATER

(FEET)

~—

sy
S04
.00
2,976
2. 846
Z.81n
2,740
2.709
F.750
Z2.710
2. H70
Z2.550
2.440
2,580
2,796

~ ey
al e atals

METHDOD OF BDUWER AND RICE

HEAD

(FEET

3. @8e

2L D43
gl
2.970
2. 860
2. 219
2. 738
- 720
. 7B
. 710

P AT

td

R

R RS R2

COMPUTED RESULTS WSING DIAMETER OF DRILLED HOLE:

FERMEARILITY

= 1,62E-07 FT1/sec

TRANSMISSIVITY = 2.44E-06 FT*¥l/sec

.
3}

4, 9SE-

Qs CM/sec

PAGE 18 oF 22.
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WELL No._388

U

CHANGE IN WATER LEVEL IN FEET

10.0
8.0
80
70
6.0 55 =SSSSSSES EESSEEEs

40

y
H
as

444
!

I

205 SR
e — = == = m = ==ms . z
—- . 3 e o -
R - o + + T + + DS i e s
B ) D X ST a
2.0 "Ll é'l”:: ~
. B T e
- R + — ; -
15 X ! BEDUD I — ! I )
+ 1+ = 1 A I BN ESS !
= T — T R S
- : 1 . 1. s i I LI
SEREEEESN B BN HIEREREE I N UANRAEBARERARDE
o4 1l . I SRNER i NI RN EEEEE IR ETE
09
08
Q7
06 : EEEEEEE SEZEIEEsseEoeess
=== = S es=SSSTITTE:
os = S ST TSoCoCIISIESISSSSISSIESS
04
03 & : = E ===
= +— :: = - K,;lm.
0.2 B T
T l4.\1.~. .“..
0.8 r
T 1 T
. i 11 13
1 B 1';
o-l : [}
Q9
0.08
0.07
=
0.06 ====ST ==
0.05 + + + i}_f’.‘{::;:;I.‘:t::f{Lt{‘.fffff‘.“;é‘ﬂ“ _}4‘¢

0.04

0.03 5 S

0.0l . ] 1 :
0 l 2 3 4 ] 6 7 8 9 10 "

TIME IN MINUTES
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o B CHAIN OF CUSTODY RECORD SAMPLE
. . . . . . . FOR .
g Vi motmis wamvis ooitt | MARTIN MARIETTA ENERGY SYSTEMS | .
(615)966-9788 o OAK RIDGE NATIONAL LABORATORY 07
WELL N_O. . - LOCATION. TYPE: .
| 9%9% . Lol
SAMPLER . - ’ 4 DATE: TIME:
I 1Y) hd (SIGNATURE ) 5V5A 3 >3 0-3 9/}3 /37 ]:05 PM
RELINQUISHED BY: . . . RECIEVED BY . . . .
( SIGNATURE) DATE. TIME . WITH. ( SIGNATURE ) DATE . TIME . WITH .
By K2 3/ul| 103mf ML /WW‘T/) Qoo Pinfas| 1927 | opnL
/4 _ |

REMARKS .




“rgg 0 1T YA

e » CHAIN OF CUSTODY RECORD fmggg.
* i ! : ) - - FOR .
y MCI/CONSULTING ENGINEERS, INC-|MARTIN MARIETTA ENERGY SYSTEMS o A
s (615)966-9788 OAK RIDGE NATIONAL LABORATORY 7%
WELL NO.. | LOCATION. TYPE.
. 78% - - | o SWSA 3 . Il?oc/{
SAMPLER ; . - p -, DATE: TIME
4@% /5.3° =155 7/23/87 1130 PM
RELINQUISHED BY. . ' . . RECIEVED BY ! v . . .
( SIGNATURE) DATE. TIME WITH. ( SIGNATURE ) DATE . TIME . WITH.
B %gw 309/38 lo:37m| ML [ Jonseny Govim Petfss 1037 | obBL
1/4 ) U _ .

REMARKS




i zz 40 TZ AOYE T

2)y/58

. CHAIN OF CUSTODY RECORD  [saweLe.
& \VICI/ICON . for '
g Msnisr womis masvi mwoe  |MARTIN MARIETTA ENERGY SYSTEMS | .. N
(615)966-9788 OAK RIDGE NATIONAL LABORATORY
WELL NO.. . LOCATION. TYPE.
q¢8 | .Sl s54 3 Roek
SAMPLER ; o / DATE: TIME:
. ok Y50
W, .t i L 10/1137 1115 AM
RELINQUISHED BY. . . . RECIEVED BY . . . .
( SIGNATURE) DATE. TIME : WITH. ~ (SIGNATURE) DATE . TIME . WITH.
é;' % o w3 | McL /yka/w@ {Qw—u 27//}{%% (6%37 o N(

REMARKS .
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MONITORING WELL PROGRAM

4P, Environmental
# and Energy - WELL DATA NAREATIVE

Services Co.

1.0

General Information
1.1 Well Location

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 AO075. Survey coordinates for this
well are N 21,657.3446, E 24,723.6199 (X-10 grid) or
latitude 35°-54'-58.03" and longitude 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 Drilling Information

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

Fuaf_l_
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AP, Environmental MONITORING WELL PROGRAM
WELL DATA NARRATIVE
# and Energy e o 80

Services Co.

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 0' 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 Wwell

Materials Certification form.

PN
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Technical Information

2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwent
the cleaning decontamination procedures outlined in
the drilling specifications (Release Specific
Technical Directions for Regulatory Compliance
Monitoring Wells Phase 1, Oak Ridge National
Laboratory, o©Oak Ridge, W.O0. 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.

pace 3 oF _22
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W' Services Co. WeLL No—===

2.3 Sample Collection

Two soil samples were collected during drilling,
placed in I-CHEM specialty cleaned glass containers,
sealed and submitted to Sample Receiving, Analytical
Chemistry Division, Bldg. 4500S, ORNL. Chain of
custody forms for these samples are included with this

data package. Soil sample 990501 was collected in the.

split spoon interval from 0.6 feet to 0.8 feet on
12-10-87 and soil sample 990S02 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.

Installation and Development
2.4.1 Installation

This was a "Type B" well. A 1l4-inch diameter boring
was augered from ground surface to bedrock (24.0
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 a-i'nch 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

®

Pace 4 oF _22
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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 Well Development

Well number 990 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 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 Dedicated Monitoring Well
Pump

‘After the well was developed, a Geoguard Model

No. 5614 dedicated monitoring well pump was installed
on 5-7-90 at a depth of 39.1 feet below ground

PAGE _3_
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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.

nydraul:lc conductivity Testing

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 quantity of water
from the monitoring well and measuring the recovery of
the water level over time. The changing water levels
were measured using a Druck 15 psig pressure
transducer and an Omnidata Datapod II data recorder.
The hydraulic conductivity value of 3.57 x 107
cm/second (shown as permeability on the hydraulic
conductivity calculations printout 'attached)' was
calculated using the Bouwer and Rice method. A
computer printout of the hydraulic conductivity
calculations is included in this data package.

#

?
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PRE—DRILLING CHECKLIST FOR
"MONITORING WELLS
COMPLIANCE
PRE—DRILLING TASKS DATF INITIALS
1. EXCAVATION PERMIT OBTAINED. _12-10-87 s
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 12-10-87 _ ape=
Ja. SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, N/A
RINSED WITH DE-IONIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL WRAFPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
Jb.  PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 12-30-87 puse
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 12-10-87" _aeE
CLEAN POLYETHYLENE. - .
5 CLEAN KMIVES, GLOVES, SAMPLE JARS AND LABELS 12-10-87 _ Au=
ON—HAND.
6 POLYETHYLENE COVER IN PLACE OVER HOLE. 12-10-87 _ pls

ADDITIONAL NOTES,/OBSERVATIONS:

Ly .
| N ﬁ.«_—_ 12/10/87
OBSERVER SIGNATURE,/DA . 2/10/
1chae \ Ebers '

Pace 1 _ oF 22
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ERC / EDGE

AP, Environmental 990
WELL No._22Y _
and Energy
@' Services Co.
DECONTAMINATION CHECK: LIST
DRILLING EQUIPM,
. ISOPROPYL DEIONIZED
STEAM STEAM ALCOHOL WATER
EQUIPMENT SCRAPE CLEAN RINSE RINSE RINSE
RIG X X X NA NA
AUGERS X X X X X
8Irs X X X X X
RODS X X X X X
SAMPLERS X X X X X
PIPES X X X X X
WORK TOOLS X X X X X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DATE OLM—éA“*’—IZ/m/m '

Michael L. \Ebers

°

PAGE _8_ OF _22.
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ERC / EDGE
Environmental
and Energy
Services Co.

WELL No._ 990 _

ORNL MONITORING WELL LOG

PAGE _1_or 2

Ltocanon: __SWSA 3 DATE: START: __12-10-87

o A. L. Clark II Amsy: _12-30-87

HELPER: Rick Pickel/Danny Julian LoceeD B”MW

ORILL: Schramm Rotadrill HEALTH it Paul Eldridge

nPe prRILLNG: _Split Spoons, Auger, Air Rotary (usercawvr rnee_Molvkote 1000

No. SAMPLES TAKEN:__TWO reg:__Soil

CONTAINMENT TYPE: Auger Pan and Plastic

THICKNESS OF SOIL (REFUSAL DEPTH)__20.8' ORILLING FLUID SAMPLES:

DEPTH DRILLED IN ROCK: 20.0' nee_DRill Waterparr_12-29-87

TOTAL DEPTH OF WELL: 40.8'

DEPTH SAMPLE PERCENT 1
| Ut | s ket

0.0( 0.4 100% Clay, slightly silty, reddish orange, with
rock fragments, very stiff. (Fill for road.)

0.4] 1.5] 0990 S1 100% Topsoil, silt, medium to dark brown, mottled

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

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

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

7.7|12.6 100% Silt, clayey, becoming more clayey downward,
reddish brown, mottled yellow, orange, black,
very stiff to hard.

12.6|16.4 | 0990 S2 100% Clay, slightly silty, reddish brown, mottled
15.8'-16.0"' 1light brown, orange, black, very stiff.
16.4120.7 100% Silt, clayey, reddish brown, mottled orange, |
light brown, black, with a few rock fragments 4
very stiff, slightly moist at 20.7'.
20.7120.8 100% Limestone, weathered, light arav, fine-grained. }
20.8 Split spoon refusal.

PAGE _9_ OoF _22



ERC / EDGE
- 4P, Environmental
| # and Energy
W

WELL No._ 990
Services Co.

ORNL MONITORING WELL LOG paGe _2_ or_2_
DEPTH | SAMPLE PERCENT

b | s (oA s sou meonoos oesenpron

20.8123.5 Clay, reddish brown, silty.

23.5140.8 Limestone, olive gray, fine grained, massive,
few very thin shale lenses, hard drilling
throughout.

40.8 : Total Depth

&

PAGE 10 oF 22




ERC / EDGE

AP, Environmental
# and Energy WELL Mo. 990
' Services Co.
WELL INSTALLATION/COMPLETION FORM %A%%“A“ —
—__ORN.L MONITORING WELL PROGRAM m 1.l
lbr.* Michael L. Ebers g;.* James Caruthers % G'm.?l/shf?”Nm
ORILLNG couPavy: A- L. Clark Drilling Co. ZZELZU;A:VG

orweer: A, L. Clark, II HeLPer:  Danny Julian

s A 5%

FINISHED: _1Z2-~-31-8/
/Loacm AP

DRILLING METHOD: B ___ 14 wor avcer __24.84  LF
D INOY AUGER LF.
2] 4_8; INCH ROTARY__10.4 16.% LF.
0 INCH ROTARY LF.
Total 41.8

MATERIALS USED
£ST. USED

* 560 POUNOS OF BENTONITE PELLETS (SURFAGE CASING SEAL)
23.8 /m or 10w suwuar caswe(surface down)

7.2 8.0 suoxs or coent psumeace casne)
16.0 rounos or sonemeD sevTomTE (suRFacE caswe)
48.0 awians or mrer suwace casvg)
27.1 /roor 4w 0w stamsss sEm casne
15.0 /7 or 84w o stamsss sem sowew

4,5 3.7 suoxs o sao

40,0 50.0 pouwns or sevrowrr PeLLeTS

— 1.5 suoxs or coevr meL caswe)
15.0 POUNDS OF PORERED BENTONITE (WELL CASWG)
45.0 GALLONS OF WATER (WELL CASING) '

2.2 FT. oF lousmmm:mm

REASON FOR-DFFTERENCES BETWEEN ESTMATED VOLUAES
AND USED VOLIMES

SURFAGE CASING TREME GROUTED sk ~ 0
STAMLESS STEEL CASING
TREME GROUTED st ~ 0O

. NELL covER USED A tooavc s

COMR
0 AuSY WOUNTED NELL COVR

. 0 onem
ST AP USED s a0
MONITORING WELL PUMP BASE SET AT _39.1 _ FEET.
CENTRALIZERS AT 3.0 sz
25.0 _ srET
40.0 _ sxer
NOTE:
AlL DEPTHS ARE MEASURED .
FROM GROUND SURFACE
UMLESS OTHERWISE NOTED: HOLE Canp ouT
IO sEET

NN

A0 o suee

GROUND SURFACE TO

WL

TYPE B WELL

waet0. 8 mrr

8S0TTON OF SORE _—"




ERC / EDGE

¢y

Environmental
and Energy
Services Co.

WELL No._990 _
pATE: 12/21/87

- MONITORING M. }

CERTIFICA TION

ITEM /MA TERIAL LRATE USER  BAICH NUMBER

12-30-87 3
SAND

12-18-87 3
BENTOMITE

12-30-87 3
STAINLESS STEEL SCREEN (Prerackacer B 7B5)| 12-30-87 5
STAINLESS STEEL CASING (PREPACKAGED I ol 12-30-87 5
STAINLESS STEEL GENTRALZERS (PREPACKAGED B )5)| 12-30-87 5
STAINLESS STEEL CAPS (PRePackaced B 75)| 12-30-87 5
MONITORING WELL PUMP (Preracaced B 1) e 00 o 5

12-21-87 15
rour 12-31-87 15
WELL COVERS 12-30-87 1
SURFACE CASING 12-21-87 - 2
COMMENTS:

OBSERVER SIGVATURE/DATE\. Yswale 12/21/87
ichae . ers

PAGE _12 oF _22



ERC / EDGE
Environmental 990
and Energy WELL No.
Services Co.

U\

POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
POST-WELL COMPLETION TASKS
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 12-31-87 Mz
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 12-31-87 _pue
CUTTINGS DISPOSED OF W ACCORDANCE WITH THE .
SPECIFICATION® PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WTH THE SPECFICAToN®  _5-07-90  ToCl.
" PROVIDED AND DETALS OF THE DEVELOPMENT ACTITY
RECORDED. |
4 DRLLNG SITE PROPERLY CLEAMED UP AFTER  * 12-31-87 rie

COMPLETION OF WELL INSTALLATION.

o RELEASE SPECIFIC -TECHMICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORWNG WELLS &
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—-4147, APRL. 1987.

OBSERVER gcmrmf/mn& h¥¢~g$%;~_—i¢/31/87

Michael L. Bbers

F %q!gg%gipa , 5/07/90
. arles Lyt

PAGE 13 oF 22,
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ERCE
AP, Environmental | wEL Mo, 990
: and Energy '
W' Services Co. LOCA TION-WAG-3

NVIFURM.DVG

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .
EVELOPMENT: _Surging and Pumping

DEVELOPMENT 4-18-90

BEGAN DATE: TIME:

oo oare. 5-07-90

DEVELOPMENT

OBSERVED BY: D. Charles Lytle

ONE WELL vOLUME:___15.8 GALLONS

TOTAL GALLONS PUMPED-__ 388 roTAL WELL voLumes Pumeep:_28-1

INTAL pHr__1:5__ AvaL phe_1-9

INITIAL CONDUCTIITY (W S/em)-— 815 FnaL compucnwry (uS/em):_169

DESCRIPTION OF IMTIAL TurBioiTy.__S1ightly Cloudy

DESCRIPTION OF FINAL TUReiDiTy:__Clear

FINAL MEASURED TURBIDITY: 3.0 NTU's

WELL APPROVED BY: R. C. Williams MMES

ODOR

OF WATER: None

WATER GROUND SURFACE Q TANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
TO: D ORUMS Q OTHER

INITIAL PRE—-DEVELOPMENT
WATER DEPTH: 29.0 feet from ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER savuvRE/DArE:b_.QQmM\:ﬂL 5/07/90
D. Charles Lytle

PAGE _14 oF _22
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ERCE

Environmental

and Energy

Services Co.

| we wo. 990

LOCATION: MAG-3_
oare: 4/18/90

MONITORING WELL DEVELOPMENT PROGRESS

15.8

Fair producer,

ONE WELL VOLUME = GALLONS
T eawzaws DESCRIPTION L |cavove-T—_ToraL NELL
DATE | Tme | S Gry | EOTT | PH| mary | culows | oses | commEnTS
4-19-90 | 1330 16 |Cloady " | -- |7.5| 675 | 16 1.0
4-23-90 | 1430 | 110 |21 1560712 | 126 | 8.0
5-02-90 [ 0930 118 [Slightly -- [7.9] 688 | 244 15.4
Cloudy
5-03-90 | 0900 73 |glishtly | lyg] 619 [317 | 201
51
5-03-90 | 1100 30 |V | [g2| 714 | 37 | 22.0
5-03-90 | 1330 15 |Gede? | - [7.8] 714 [ 362 [ 230
5-04-90 | 0900 16 [ligntly | [7.9| 681 [ 378 | 24.0
5-04-90 | 1330 10 |gliently | fgq| 732 [ 3ss | 26.6
5-07-90 | 1100 40 g};ggy)’ —- |7.8| 675 [ 428 | 27.1
5-07-90 | 1300 16 |Clear 3.0 |7.9] 769 | 444 | 28.1
RESULTS AT ENO
RESULTS AT END Clear 3.0 |7.9) 769 | 444 | 28.1
COMMENTS

Passed and moved to another hole.

Water cleared. staved clear even ,after suraing,

OBSERVER SIGNATURE/DATE _

U.

Chartestytie

D. ChalaoSy0Le- 5/07/90
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&P, Environmental | weLlL Ne. 990
4 and Energy
@2

Services Co.

WELL NO.: 990 DATE OF TEST: 9/4/90
PROJECT NO.: E221-002 CLIENT: MMES
SITE LOCATION: WAG-3

EDGE,

HYDRAULIC C‘ONQUCW WTY CALCULATIONS

PROGRAM SLUGT, VERSION 4.1, NOV. 1986

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967
- (ARTICLE IN VOL.3, NO.1l 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, NO0.3 OF WRR ENTITLED
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY
PENETRATING WELLS") '

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 ("1" IF FALLING,"0" IF RISING)
NUMBER OF DEPTH-TIME DATA POINTS = 32

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

SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)

1.1288
1.1337

PACE 16 or 22,




1221~

S

[ 49 ) 4 ¥ N
Environmental
and Energy
Services Co.

WELL No._ 990

HYDRAULIC CONDUCTIVITY CALCULATIONS

TIME
(SEC

10.00
20.00
30.00
40.00
50.00
60.00
75.00
90.00
105.00
120.00
150.00
180.00
240.00
300.00
360.00
420.00

480.00
540.00
600.00
720.00
840.00
960.00
1080.00
1200.00
1320.00
1440.00
1560.00
1680.00
1800.00
1920.00
2040.00
2160.00

DEPTH TO WATER
) (FEET)

9.560
9.690
9.760
9.790
9.830
9.850
9.870
9.890
9.910
9.920
9.930
9.960
9.980
10.000
10.030
10.040

10.060
10.070
10.080
10.100
10.120
10.140
10.150
10.170
10.170
10.180
10.190
10.190
10.200
10.200
10.210
10.210

HEAD
(FEET)

1.440
1.310
1.240
1.210
1.170
1.150
1.130
1.110
1.090
1.080
1.070
1.040
1.020
1.000

.970

.960

.940
.930
.920
.900
.880
.860
.850
.830
.830
.820
.810
.810
.800
.800
790
.790

PAGE 11 oF _22,
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4, Environmental weLl No. 390
# and Energy B
D

Services Co.

HYDRAULIC CONDUCTIVITY CALCULATIONS

khkkhkhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhhrkdhhhkhhkdk
METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 1.17E-06 FT/SEC = 3.57E-05 CM/SEC

TRANSMISSIVITY = 1.76E-05 FT**2/SEC

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 8.90E-07 FT/SEC = 2.71E-05 CM/SEC

TRANSMISSIVITY = 1.33E-05 FT**2/SEC

PAGE _18 oF _22.
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HWELL No.

990

10.0
9.0
80

70

6.0

50

H

40

30

L

4

2.0

THTIH

(0]

1.0 )
0.9
08 _

Q7

06

0.5
04

0.3

».%.:

-

0.2 —/=

-

Q.15

REE

nw

CHANGE IN WATER LEVEL IN FEET

0.9
0.08

0.07_ ==

il

H

0.06

0.05 ]
0.04_

0.03

a8s

0.02

- 444

o.0.L

49 S 6 7
TIME IN MINUTES
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| CHAIN OF CUSTODY RECORD SAMPLE
T Cl/CONSULTING . . ToR '
()gy MCLICONSULTING ENGINEERS, INC. IMARTIN MARIETTA ENERGY SYSTEMS ooro 51
(615)966-9788 ' ' OAK RIDGE NATIONAL LABORATORY 07
WELL NO.. : LOCATION: - ITYPE:
990 L SWSA 3 | Soil
SAMPLER . p / DATE . A TIME
YU [ SIGNATURE) 0‘6 - 0.3 /1//0 /87 320 PM
RELINQUISHED BY. . . . RECIEVED BY . . . . .
( SIGNATURE ) DATE. TIME . WITH. ( SIGNATURE) DATE . TIME . WITH.
P Blrrgs— _|ndrsisy| 9:16am| ML o\ @‘“« e 774 | OPNL
7 ' 7
REMARKS .




Zz 30 Tz I9¥d

| | CHAIN OF CUSTODY RECORD  |sawrie
T . - FOR |
(Ul Micy omnis wamsnis soomiss | MARTIN MARIETTA ENERGY SYSTEMS | .00
_ (615)966-9788 OAK RIDGE NATIONAL LABORATORY '
WELL NO.. LOCATION. TYPE: o
SAMPLER . 990 " SVSA 7 DATE . 50’ / TIME
. ) ’ / . .
-Zq;}‘» W‘s'em‘@ /5.8 -16.0 12 //0/37 3.0 PM
RELINQUISHED BY. . . . RECIEVED BY . . . .
( SIGNATURE) DATE.. TIME . ~ WITH. ( SIGNATURE ) DATE . TIME . WITH.
&;’ 3&/& ; 0~ /:,0://37 gym| Mcl %W/)\ Ouw“ 21481 | 116 oenN &

REMARKS




¢C d40 TZ dONd

samPLE |-

CHAIN OF CUSTODY RECORD Nomaer |
FOR -
GeEngineering. Design & Geosciences Group, Inc. | (/4R 7IN MARIETTA ENERGY SYSTEMS 0990 Wei
7 : ' .
PO, Box 23010 Kaosville, To $7833-1010 OAK RIDGE NATIONAL LABORATORY
WELL NO. LOCATION: nPE: .
oqaqo Swsa-3 Cowmcrnczs DRIt WATER,
N LANDE WL
SAMPUER: SAMPLE INTERVAL: DATE: TIME:
[ ~N .
M%MM—;MAWRE) / 12/24/37 10:40.4.m .
RELINQUISHED BY: DATE: | TIME: WITH: RECIEVED BY: DATE: TIME: WITH:
(SIGNATURE) ‘ (SIGNA TURE)

I )%

- IYPE OF SAMPLE: U SPLIT SPOON CORES-SOIL
O AIR ROTARY CUTTINGS—-ROCK

0O AUGER CUTTINGS—SOIL
HORILL WA JER (NO AIR IN. SAMPLE) 1 OTHER

O AUGER CUTTINGS—-ROCK

ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

REMARKS:




ERC / EDGE

AP, Environmental MONITORING WELL PROGRAM
WELL DATA ATIVE

: and Energy R 1)K

G~ Services Co. -

General Information
1.1 Well Location
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 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 991 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 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

pace L oF
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ERC / EDGE
Environmental

. N
Services Co. HELL Ne.

MONITORING WELL PROGRAM
and Energy WELL DATA NARRATIVE

follows.

This information was typed directly from

field notes and was edited only when necessary for
clarification.

10-26-87"

10-27-87

10-28-87

10-29-87

10-30-87

11-2-87
11-3-87

11-4-87

11-11-87

11-13-87

11-16-87

Mobilized drill rig to staked lodation and
set up. Augered from 0.0 feet to 25.3 feet
with 14-inch augers.

Ran in 25.3 feet of 10-inch surface casing
and grouted.

Rigged up containment box and drilled with
8 5/8- inch tricone from 25.3 feet to 35
feet.

Repairs to diverter head.

Drilled with 8 5/8" tricone from 35.0 feet
to 60.5 feet.

Blowing out hole.

Reamed boring from 25.3 feet to 60.0 feet
with 9- inch bit.

Ran a 6 5/8-inch steel casing from 0.0 feet
to 60.5 feet.

Drilled with 6-inch tricone from 60.5 feet
to 85.0 feet.

Completed well with 15 feet of 2-inch
stainless steel screen and 70.0 feet of 2-
inch stainless steel casing. Poured in
sand and pelleted bentonite. Bentonite
bridged at 35.0 feet.

Steam cleaning 3/4" iron pipe at SWSA 6.
Ran 3/4" pipe into #991 in an attempt to
wash out bridged bentonite. Bentonite
bridge was located at 35°'. Washed pipe
through bridge at 35' but most of bentonite
still in place at bridge. Taped through

o

¢
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ERC / EDGE

4, Environmental , MONITORING WELL PROGRAM
: and Energy WELL DATA NARRATIVE
W' Services Co. WELL No_901

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 1' of pipe
had grout on it. No visible sign of grout
in annulus. .

11-19-87 Bryn Houze checked Well #992 for the
presence of grout and pH of water. Hand
bailer dropped without obstruction to
47.1', pH of water was 8.3.

11-24-87 Steamed cleaned 5 joints (53') of 3/4" iron
pipe, rinsed with alcohol and deionized
water. Wrapped in plastic and took to Well
#991. 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., hydrogeologists Michael L. Ebers and
John W. Anderson. All well construction materials and

Pace 3_ or 22



ERC / EDGE

AP, FEnvironmental MONITORING WELL PROGRAM

WELL DATA NARRATIVE
: and Energy WELL No.. 991
' Services Co.

9

supplies were from Martin Marietta Energy Systems apbroved
batches. The batch origin of individual items is shown on
the included Monitoring Well Materials Certification form.

2.0 Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwent
the cleaning decontamination procedures outlined in
the drilling specifications (Release Specific
Technical Directions for Regulatory Compliance
Monitoring Wells Phase 1, Oak Ridge National
Laboratory, Oak Ridge, W.O0. 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 imits,
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

kL@
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ERC / EDGE

AP, Environmental MONITORING WELL PROGRAM
. and Ener‘y WELL DATA NARRATIVE
‘= Services Co. Me_23L

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 8ample Collection

No samples were collected during drilling.
Installation and Development

2.4.1 Installation

This was a "Type B" well. A 14-inch diameter boring
was augered from ground surface to bedrock (25.3
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 dépth of
60.5 feet. The boring was reamed to 8 5/8" diameter
from 25.3 feet to 60.5 feet and a 6 5/8-inch casing
was installed from 0.0 feet to 60.5 feet. The boring
was deepened to 85.0 feet with a 6-inch tricone bit.
A 2-inch diameter stainless steel silt trap was
installed from 84.8 to 85.0 feet. Above the silt
trap, a 4-inch diameter stainless steel screen was
installed from 70.0 feet to 85.0 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

PaGe _5_ oF 22
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®

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 benténite 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 991 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 225 gallons of water had been
evacuated and the clarity of the discharge water was
approved by the cbmpany representative. The final
turbidity value measured at completion was 1.0 NTU's.
A development form showing the exact method of
development &nd 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
4-24-90 at a depth of 81.3 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.
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Hydraulic Conductivity Testing

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

2.6 Nonconformance Reports
Two nonconformance reports have been filed for this

well due ¢to improper grouting and centralizer
installation. Copies of the two reports are attached.

pace _1_ or
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PRE=DRILLING CHECKLIST FOR
MON/TORING
COMPLIANCE

PRE=DRILLING TASKS

1
2.
Ja.

6.

ADDITIONAL NOTES/OBSERVA TIONS:

EXCAVATION PERMIT OB TAINED.

ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING.
SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED,
RINSED WITH DE-IOMIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL, WRAPFPED WTH PROTECTIVE
COVERING AND STORED OFF THE GROUND.

PRE—PACKAGED SCREENS, CASINGS AND CENTRALIZERS
MWERE USED.

WORK AREA FUR.SAMRUFE?%MMM?RM/CUMHED’“ﬂH
CLEAN POL YETHYLENE.

ClEZA’kﬂ#MES GLOVES, SAMPLE JARS AND LABELS
ON-HAND.

POLYETHYLENE COVER IN PLACE OVER HOLE.

DATE INITIALS
10-26-87 M

N/A

11-12-87

10-26-87

10-26-87

CRRR

10-26-87

aﬂﬂﬂﬂéﬂ'SGMAnﬂﬂyﬂAngi
» Michael L.

g‘%.«_’—- 11/12/87 h.

bers

PAGE BZ oF 22
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' Services Co.
DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT
) < ISOPROPYL DEIONIZED
STEAM . STEAM ALCOHOL WATER
EQUIPMENT SCRAPE CLEAN RINSE RINSE RINSE
RIG X X X N/A NA
AUGERS X X X X X
aIrs X X X X X
RODS X X X X X
SAMPLERS X X X X X:
PIPES X X X X X P
WORK TOOLS X X X X X:.
AUGER PINS X X X X X -

OBSERVER S/G‘MTURE/MTEQ&AA“@”_' 1/26/87

Michael L. Ebers

I

PAGE _2_ OF
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WELL No. 991

ORNL MONITORING WELL LOG

°

Pace _1_ o2

LOCATION: DATE: START: 10-26-87
orILLER: _Rick Pickel Anisy: _11-11-87
' r_J And
weLPer.  Leo Johnson LOGGED 8 _M%'H_ag‘l_%
ORI Schramm Rotadrill HEALTH PHYSIcsT: Paul Eldridge
LL_.

TYPE DRILLNG: _Auger, Air Rotary

LUBRICANT TYPE: Molvkote 1000

No. SAMPLES TaxEN-_None

TYPE:

coNTANMENT Type: Auger Pan, Plastic, Containment Box

THICKNESS OF SOIL (REFUSAL DEPTH)-__ 25.3 DRULING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 59.7 e DATE:
TOTAL DEPTM OF WELL: 85.0 :
DEPTH SAMPLE | PERCENT " | —
gzzz; q;%;gﬁzzr ‘sggﬁfgg;;ﬁv SOL/BEDROCK DESCRP TION
0.0] 2.0 Clay, reddish brown with roots.
9.0 Clay, reddish brown with angular pieces of
very fine sandstone.
9.0]25.3 Clay, red mottled with dark red to light brown,
with very fine sandstone fragments.
25.3 Auger Refusal.
25.328.5 *Limestone, hard.
28.5(29.0 .Shale, soft.
29.0(29.1 Limestone, hard.
29.1132.0 Shale, soft.
32.0(35.5 Limestone, fairly hard with shaly streaks.
35.5(36.0 Cavity - communicating with #992 - compressed
air coming out .
36.0]39.5 Limestone, broken. rough drilling,
39.5 |42.0 Cavity.
42.0144.5 Shale, very soft.
44.5 [48.3 Limestone, hard, locally thin bedded. rough |
drilling.
48.3150.1 Cavity, compressed air and muddy water comi
out of #992, shot 6' in air for two minutes.
[50.1[56.2 Limestone, massive hard. |

pace 10 o 22
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PAGE _2_ oF.2

DEPTH SAMPLE PERCENT

(FEET) (NUMBER & RECOVERY
FROM| TO INTERVAL) | (SPLIT SPOONS)

T ———————————

SOIL/BEDROCK DESCRIPTION

156.2 |56.7 Limestone, locally shaly.
56.7 160.0 Limestone.
60.0185.0 Limestone.
85.0

Total Depth

*No detailed 1ithologic description available

for the interval from 25.3' to 85.0 feet due

to the use of a containment box.

pace 11 or _22
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4P, Environmental
# and Energy
G’ Services Co.

WELL No._ 991

WELL INSTALLATION /COMPLETION FORM

O.R.N.L._MONITORING WELL PROGRAM

LOGGED
8y John Anderson

PROOFED
8y Michael L. Ebers

ORILLING comrany: A. L. Clark

oriLer Rick Pickel HePer: A. L. Clark

DRILLING METHOD: D __14  ivow AuGeR __25.3  LF,
D INCW AUGER LF.
D6 /oW ROTARYED.A-B5T LF. &
O__ 8 /oW ROTARY __60.4  LF.

¥
1

MATERIALS USED
£T  usD

ﬁ_ POUNDS OF BENTOMITE PELLETS (SURFACE CASING SEAL)
SACKS OF CEMENT (SURFACE CASING)

POUNDS OF PONERED SENTONITE (SURFACE CASING)
GALLONS OF MATER (SURFACE CASING)

(o]
o
—
—
EEI

o
Ip\
o

T

15.0 /7 or 2 & o sTamsss smm soweew
3.2 4.5 suors or smwo
42 50 pouos or sevowrr maLeTs

10+

SACKS OF CEMENT (WELL CASING)

20% poumes or PoseReD senToNTE (WL CASIVG)
60+ cwans or mnr e casm) :
25,3 /7 or 10 i smm meorrcme casve gg:‘g

REASON FOR.OFFERENCES SETWEEN ESTMATED VOLUAMES 25' to 50°
ﬂ\lﬂms, voms Spﬂ]age, Etc

SURFACE CASIWG TREMEE GWOUTED M0 "
STAMLESS STEEL CASIWG 6

s » DO Borehole

3 oo sTEEL cCoOMR
O ALUSY MOLUNTED NELL COVER
g onem

ST AP USID s a0
MONTORING NELL PUMP BASE SET AT _81.3 _ rEXT.
CENTRALIZERS AT ___15.0 __ rexT

35.0 st
45.0  rEET:
75.0  FEET

NOTE: 84.0 _ FEET
AlL DEPTHS ARE MEASORED —
FROM GROUND SURFACE

UMLESS OTHERWSE NOTED:

i

MMM MMM MM
mml'l'l'l'l'l'l'l'l'
NN N ANNNNNNN NN

LM M MMM MM
platatetytytyty!

K

o B~

MO WO ORER 188 UNANUNL Y LRSS

L

JYPE B WEL[ =26

LocAMON_SWSA 3 J

YL, OpPRATES
[_a:‘
ELEV. GROUND_ 854 .79
ELEV. TOP STAINLESS

STEEL CASWG.

ORILLING DATES:
STAR 10-26-87
FiNISHED:_11-12-87

LOCIONG CAP

iﬂ. DA Wdi

PROTECTIVE CASWNG
VEGROUND SURFACE 1O

_3ﬂz7uarm

SURFACE

CONORETE PAD

14 . ou soe war
wih.3 rr

gersn 0.0 m

Zﬁﬁ# STAILESS STEEL CASW
 FEET GROUND
SURFACE TO FEET BeLOW
GIOUND SURFACE

Bentonite oy 24.0 p
D.9  FEEY

6 5/8" Dia Carbon
Steel Casing 0.0 to

60,5'_to seal off
Vo1d Zone.

s« 00w

STEEL

B e S:b o
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WELL No. 91

DATE:_10-26-87

MONITORING WELL MATERIALS
CERTIFICATION
ITEM,/MA TERIAL DAIE USED  BATCH NUMBER
SaND 0-27-87 02
11-12-87 02
11-10-87 02
BENTONITE
11-12-87 02
STAINLESS STEEL SCREEN (Prepackacer B 15 )
O wz 11-12-87 05
STAINLESS STEEL CASING (Prepaccacer. B 20 )| 11-12-87 05
| STAINLESS STEEL CENTRALZERS — (PREPACKAGED g:;ss )| 11-12-87 05
STAINLESS STEEL CAPS (PrePackaced B YE5)| 11-12-87 05
MONITORING WELL PUMP (PREPACKAGED m) 4-24-90 05
GROUT .10-27-87 11
11-10-87 11
WELL COVERS
SURFACE CASING 10-27-87 02
COMMENTS:
) . | &r J -4 .
OBSERVER SIGNA TURE/DAJE Yoo c 11-12-87
John W. \Anderson /

pace 13 or 22
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' Services Co.
POST— WM, N
CHECKLIST
COMPLIANCE

LOST—WELL COMPLETION TASKS

PATE IMTALS

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 11/12/87 _HMe

) OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 11/12/87 MLE
CUTTINGS DISPOSED OF W ACCORDANCE MM THE.

SPECIFICATION ® PROVIDED.

3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECFIcCATIoN®  _3/24/90 D>l
PROVIDED AND DETAKS OF THE DEVELOPMENT ACTIVTY ‘
RECORDED.

4 DRILING SITE PROPERLY CLEANED UP AFTER 11/12/87 pME

COMPLETION OF WELL INSTALLATION.

® RELEASE SPECQIIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRL 1987.

/)%xvm— 11/12/87

OBSERVER SIGNATURE/D
v John W. Andenéon

}u_cmmﬁ{m 4/24/90
D. Charles Lyt ‘
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# and Energy
@' Services Co. LOCATION:WAG-3

°l

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .

DEVELOPMENT: Surging and Pumping

DEVELOPMENT

BEGAN DATE: __4/19/90 TME:

DEVELOPMENT
ENOING DATE:  4/24/90

DEVELOPMENT
o5strvep By: _D. Charles Lytle

ONE WELL VOLUME: 15.4 CALLONS

TOTAL GALLONS PUMPED:_ 225 rorar wewL voLumes Pumeep-_ 14.6
MTIAL pH:_1-6 FINAL pH:_ 1.8

INITIAL CONDUCTINITY (1 S/em):_ 038 FAnaL conoucmary ( us/em): 613
pEScrIPTION oF vmAL Tureioimy:__S11ght1y Cloudy

DESCRIPTION OF FINAL TURBIDITY:__Clear

FINAL MEASURED TURBIDITY: 1.0 NTU's

WELL APPRO_VED By R. C. Williams MMES

ODOR
OF WATER:  None

WA TER ' Kl GROUND SURFACE O 7ANK TRUCK
DISCHARGED O STORM SEWERS 0O STORAGE TANKS
TO: O ORUMS O OTHER

INITIAL PRE—-DEVELOPMENT
WATER DEPTH: 45.6 feet from ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE _L>. & 4
D. Charles Lytle

pace _15 or 22




' ERCE
4P, Environmental
# and Energy
A N

Services Co.

wew wvo. 991

LocATIOVWAG-3
pare 4/19/90

MONITORING WELL

DEVELOPMENT PROGRESS

ONE WELL VOLUME =

_15.4 cauowns

T eazaws DESORPTION | MEASURED conouc-| _ToTAL WELL
DATE | TME | SO _ ,: ” nemory | pH | mary | GULONS | iLMES | COMMENTS
ToRETy | __
4-19-90 | 1330 115 Cloudvy 7.6| 638 | 115 7.5
4-24-90 | 1430 110 Clear 1.0 7.8( 673 | 225 14.6
RESULTS AT END
OF DEVELOPMENT Clear 1.0 7.8| 673 | 225 14.6
COMMENTS

Water cleared rapidly and remained clear even after several cycles

after surging. Passed and moved to another hole.

omserier sovarurepare 1+ Chadso Sy

4/24/90

U.

Charies tytie

PAGE 16 o 22
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WELL No._ 2}

WELL

FROJECT MO.: E221-00% CLIENT: MMES

SITE

EDBE,

HYDRAULIC CONDUCTIVITY CALCULATIONS

FROGRAM SLUGT, VERGION 4.1

THIZ FROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM
SLUG-TEST DATA BASED ON TWI ANGLYTICAL AFPROIACHES:
{1y METHOD OF CODFER, BREDEHOEFT AND POAPALRDOFPULDOS, 19247

(ARTICLE IN YO 2, NOLL OF WRRE ENTITLED

"REGPOMGE OF @& FINITE DIAMETER WELL T0 AN IMSTANTANEOLS

CHARGE OF WATER™)
(2 HMETHOD OF EBOUWER aMD RICE, 1974 (ARTICLE
YOL. 12, N@®.T OF WRR ENTITLED

A SLUE TEST FOR DETERMINING HYDRAULIC CONDUTITIVITY
OF UNMCONFIRNED ACGUIFERS WITH COMPLETELY OF PORTIALLY

FENETRETING WELLE")

HNG.: &991 DATE OF TEST: 5/7135/98

.

LOZATION: Wak-3

INC. FIELD INVESTIGATOR: Bruce M:Naéter

INFUT DATA ARE:
INMER CASING DIAMETER = 2.08 INCHES

DIAMETER OF DRILLED HOLE = 8.&6% INCHES
LENGTH OF SCREEN OR INTARE PORTION = 15.0@ FEET

DEFTH FROM STATIC LEVEL TO BOTTOM OF GCREEN = 45,050 FEET

THICKNESS 0OF SATURATED AGUIFER ZONE = 15.0@0 FEET
DEFTH TO STATIC WATER LEVEL BELOW REF. FOINT =
ESTIMATED FORDSITY OF GRAVEL FPACKE = .20

FaALLING-HEAD INDEX = 1 ("1t IF FALLING,"@" IF RISING)

NUMBER OF DEFTH-TIME DATA FOINTS = 52

HO WAS COMPUTED FROM INTERCEFT COF FPLOT OF LOGH)

SUCCESSIVE COMPUTED
VALUES FOR H2
(FEET)

10.5062
18.5356

] 3 L
s BOYL. 1784

INNER SCREEN OFR OPEN-HOLE DIAMETER = 2,00 INCHES

Ir

.78 FEET

V&S, TIME

PAGE 11 oF 22.
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HYDRAULIC CONDUCTIVUTY CALCULATIONS

TIME DEFTH TO WaTER HEADR
=Yt (FEETS (FEET)

10. BE 19,010 9, DI
2. 20 T, 410 2. 470

TEL D . I 2.41@

40. O F.21@ . 23R
2. 2 2.05a e.m76
& G 918 79
0. A - 688 Y. 70w

@, aa
1@E. 22
1260, 00
o0 B
100,00
242,920

S0, 20

. 450 7470
W 258 7. 250
218 7. 350
. 590 b &1@
1784 H. 198
420 5. 44@
7o0 4.77@

TN NOo oo

L@, AR H. 150 4.17@
426 . @@ 4.620 T HER
480. 00 4,180 2. 200
4@, 0 T.TAHD 2.78a
DD, AR 2. 400 2. 420
720,06 2. 800 1.820
240, 20 oS40 1.260
S50, 08 1.996 1.010

12860. 0a 1.773@ 759
1202, 0@ 1.510 . STA
1220, 008 1.74@ « SHB
144, 6@ 1.220 . 24
156@. 202 1.11@ . 17@
1680, 00 1.090 . @70
1800, 00 1.@30 . QS0
1928, 0% 1.6030 . 250
2040. 20 1.210 - B30
2160, 22 1.e10 . @@

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:
FERMEARILITY = 2,.22E-0& FT/sec =  &.76E-Q5 CM/sec

TRANSMISSIVITY = Z.I33E-05 FT#+2/sec

PAGE 18 oF 22.
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CHANGE IN WATER LEVEL IN FEET
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WELL No. 391

725 Pellissippi Parkway © SWSA 3
P.0. Box 23010 Knoxville, Tn 37933-1010 (615)966—9788 AREA:__— —~ ~

NONCONFORMANCE REPORT

ISSUE DATE: August 10, 1988 DATE OF NONCONFORMANCE: April 1988

DESCRIPTION OF NONCONFORMANCE: :

During April, 1988, A. L. Clark Drilling Services, Inc. ran a tremie line in well
#991 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 MCI 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°'.

EIDIGeEngineering, Design & Geosciences Group, Inc.

POSSIBLE DETRIMENTAL EFFECTS 7O WELL QUALITY:
Possible vertical contamination pathway (Tope of bentonite seal is at 65')

-~

COMMENTS:
OBSERVER OF NONCONFORMANCE: DATE:
REPORTED BY: ) DATE:
Michael L. Ebers - ' August 10, 1988
DISTRIBUTION DATE SUBMITTED:
PROJECT MANAGER: .
Jill Mortimore August 12, 1988 .
CONSTRUCTION ) : DATE SUBMITIED:
en Steve Laman A August 12, 1988

Pace 20 or 22,



L o | WELL No._991 _
Engineering, Design & Geosciences Group, Inc.
725 Pellissippi Parkway

E|D|Ge

' P.0. Box 23010 Knoxville, Tn 37933—1010  (615)966—8788 AREA: _SWSA3
NONCONFORMANCE REPORT
ISSUE DATE: 12/10/87 DATE OF NONCONFORMANCE: 11/13/87
DESCRIPTION OF NONCONFORMANCE:

Installed Centralizers every ten feet above screen-every 20 feet is specified.

POSSIBLE DETRIMENTAL EFFECTS TO WELL 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 which time a contaminant pathway existed.

COMMENTS::

OBSERVER OF NONCONFORMANCE: DATE:
John Anderson 12/10/87
REPORTED BY: DATE:
John Anderson 12/10/87
OISTRIBUTION : = S - DATE SUBMITTED:
PROJECT MANAGER: '
: Jill Mortimore 12/11/87
CONSTRUCTION DATE SUBMITTED:
ENGINEER: Steve Laman 12/11/87

PAce 21 oF 22



| ~ | - CHAIN OF CUSTODY RECORD |saweie
A ' FOR .
y VICI/CONSULTING ENGINEERS, INC.| MARTIN MARIETTA ENERGY SYSTEMS |
(615)966-9788 OAK RIDGE NATIONAL LABORATORY 039z Sof
WELL NO.. LOCATION. TYPE. .
o992 . SO/ - SPL 1T SPoor

SWSA IZ - Con TRACTORS L ANDmiicL

SAMPLER-: @ ; DATE. TIME:
.o 10 3285 9/2.8/37 211 P,
SIGNATURE ) .

‘ /
RELINQUISHED BY:
( SIGNATURE)

RECIEVED BY ! . . .

DATE:
ahsf 32| M ) bgg dhelgr|direm|  mex
Wfesfyq |zdoen |  Mex / fousn Qe fessr |20 | oenC

TIME | " WITH!

v

REMARKS :

¢z 40 ¢Z 3d¥d
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AP, Fuvironmental MONITORING WELL PROGRAM
# and Energy | WELL DATA NARRATIVE
@' Services Co. WELL No._ 222

General Information
1.1 VWell Location

Monitoring well number 992 is located in WAG 3. It ié
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-10 grid) or latitude
35°*=55'=-00.59" and longitude 84°-19'-59,22",
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
Engineq.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 110-8-87. 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

pPace 1_ or15
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follows. This information was typed directly from
field notes and was edited only when necessary for
clarification.

9-28-87 The Schramm Rotadrill was steam cleaned and
mobilized to the staked 1location. 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.

9-29-87 The boring was deepened with 6-inch augers
from 21 feet to 53.5 feet.

9-30-87 Bailed boring. Dropped auger bit in hole,
tried to fish out auger bit.

10-1-87 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
bit.

10-8-87 Set 2-inch stainless steel screen and
casing, sand pack and bentonite.

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

#

P
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.2.2 Geology

Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwent
the cleaning decontamination procedures outlined in
the drilling specifications (Release Specific
Technical Directions for Regulatory Compliance
Monitoring Wells Phase 1, Oak Ridge National
Laboratory, Oak Ridge, W.0. K=-4147, April 1987,
pgs. 2-4). A checklist of the cleaned materials is
included with this data package.

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.

PAGE _3_ oF 15.
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2.4

2.3 B8ample Collection

One soil sample was collected during drilling, placed
in an I-CHEM specialty cleaned glass container, sealed
and submitted to Sample Receiving, Analytical
Chemistry Division, Bldg. 4500S, ORNL. A chain of
custody form for this sample is included with this
data package. Soil sample 992S01 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. The sample
was measured and weighed, and a bulk density of 2.0
grams/cm® was calculated.

Installation and Development
2.4.1 Installatidn

This was a "Type 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 ground
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

®
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tremie grouted with a cement/bentonite slurry. A
detailed schematic of the well is included on the well
installation/completion form.

2.4.2 Well Development

Well number 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 appendead.

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 4-23-90 at a depth of 44.9 feet below ground
surface. These pumps are decontaminated at American
Sigma and are sent prepackaged. A copy of the pump
certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 992 was not tested for hydraulic
conductivity. The water level in the well was too low

PAGE 5 __ OF _15.
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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.

®

(54
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WELL No._ 992

PRE=DRILLING CHECKLIST FOR
MON/TORING WELLS

PRE—DRILLING TASKS

A
2
Ja.

Jb.

S

6.

ADDITIONAL NOTES/OBSERVATIONS:

EXCAVATION PERMIT OB TAINED.

ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING.
SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED,
RINSED WTH DE—IONIZED OR DISTILLED WATER, RINSED
W TH /[SOPROPYL ALCOHOL, WRAPPED WTH PROTECTIVE
COVERING AND STORED OFF THE GROUND.

PRE—PACKAGED SCREENS, CASINGS AND CENTRALIZERS
WERE USED.

WORK AREA FOR SAMPLE EXAMINATION COVERED WITH
CLEAN POLYETHYLENE.

CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS
ON=-HAND.

POLYETHYLENE COVER IN PLACE OVER HOLE.

COMPLIANCE
DLPATE INITIALS

9/28/87 MHie

9/28/87 MLeE
N/A

10/08/87  pAue

9/28/87  ale
9/28/81 _pue
9/28/87 _Ape

OBSERVER SIGNATURE/DATE _\./

9/28/87

Michael L.

PAGE _1 oF 15.
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DECONTAMINATION CHECKLIST
RILLING EQUIPMENT
. ISOPROPYL DEIONIZED
STEAM STEAM ALCOHOL WATER
EQUIPMENT SCRAPE CLEAN RINSE RINSE RINSE
RIG X X X N/A N/A
AUCERS X X X X X
B8ITSs X X X X X
roDS X X X X X
SAMPLERS X X X X X
PIPES X X X X X
WORK TOOLS X X X X X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DA
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ORNL MONITORING WELL LOG pAGE 1 o2
. LOCATION: WAG-3 at N. End of Contractors DATE: START: _9/28/87
LandfiT]

: . Finvisy: 10/08/87
oriLLER: Rick Pickle Daﬁw—
LOGGED 8BY: H]ﬁhaﬁl ’ Eggrs[
naerson

HELPER: _Leo Johnson

ohn W.
HEALTH PHYSICrST: Paul Eldridge

DRILL: Schramm
TYPE DRILLNG: _Split Spoon/Auger LuBrRICANT NPE:_Molvkote 1000
No. SAMPLES Taken. One nee. Soil
CONTAINMENT TrPe-__Auger Pan and Plastic
THICKNESS OF SOIL (REFUSAL DEPTH):___42.0 ORILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 11.5 nee.__ N/A DATE.
TOTAL DEPTH OF WELL: 53.5 — — —_J
Tké%za_‘ (Nf/::go k%rr SOL/BEDROCK DESCRPTION
INTERVAL) |(SPLIT SPOONS) ' -
0.0{2.25 100% Clay - red to reddish brown with fine root

channels and roots, isolated nodules of dark
friable material (possibly an Mn/Fe oxide).
Slightly silty, negligible moisture.
2.2514.35] 0992S01 Clay - reddish brown with angular pieces of
03.0-3.25"' very fine sandstone - friable with cement
weathered out 1ight tan, predominant with
some very light red. Nodules at dark
"oxidized" material still apparent but

gradually thinning out by 3' interval.
Slightly silty, negligible moisture.
4.35]6.55 100% Clay - red, mottled light brown with less

sandstone and only light tan variety (no

red ss.). Dark oxized material rare,

slightly silty, negligible moisture.

Difficulty obtaining sample - raised rig

while driving spoons. However, no rock

debris in base of drive shown.

6.55{8.80 100% Clay red mottled 1ight brown as above with the

exception of the reappearance of the dark

"oxidized" nodules at 8.15'., Decraase in

PAGE _9_ oOF 15
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DEPTH SAMPLE PERCENT
(FEET) (NUMBER & RECOVERY

SOIL/BEDROCK DESCRIPTION
FROM| 70 INTERVAL) | (SPLIT SPOONS)

6.55 |8.80 (continued from page 1) silt fraction,
negligible moisture.
8.8 11.0 Clay, red mottled dark red to 1ight brown,

with dark "oxidized" nodules and very fine
sandstone occuring with angular pebble sized
fragments throughout. Refusal, but in clay -
very stiff with negligible moisture.

11.0 (21.0 Very stiff augéring, returns are black frag-
ments of mottled red and brown clay which
appears in contorted layers.- possibly reflect

bedding features?
21.0126.0 Clay - red and mottled 1ight brown as above

with s1ight increase in moisture.

Bulk Density = 2.0 arams/cm3,

26.0126.5 Chert? Cobble.

26.5142.0 ‘ Clay, light brown, plastic, damp to almost
moist, fairly soft.
42.0142.5 Limestone, hard.
42.5143.0 Clay, soft, cavity fill?
43.0146.5 Limestone, fairly hard.
46.5152.5 Cavity, filled with mud and water.
52.5(53.5 Limestone.
53.5 Total 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
bailing.
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WELL No 992

WELL INSTALLATION /COMPLETION FORM

O.R.N.L._ MONITORING WELL PROGRAM
LOGGED hp W d PROOFED
ar: ﬁ?cna_ﬂ ﬁn EEZ?-E/ Br._Michael L. Ebers

ORILLING comPany: _A. L. Clark Drilling Services

LocATIoN_WAG-3

h % §qporures
%69. 5.31
850,54

ORILLING DATES:

. Richard Pickel . J STARTED: 9-28-87
ORILLER: rd Picke HeLPeR: Leo Johnson STARTED: < r=rim
EOUIPMENT ®__7.0 mwewaveer _53.5  .F LOCKING STEEL COWER

I " __8  wov ousenn

m] INCH AUGER _________ LF.

4
MATERILS USED

£5T. USED
L WL

A5.0 AEET OF _2.0 V. S5, SCREEN

35.0 rrE7 OF _2.0 . S5 casive
A 28 sucxs oF swo
A5 A5 pounps oF BENTONITE PELLETS
3.85.5 sucws oF cemenr

11.0 POUNDS OF POWDERED BENTONMITE

33.0 guions oF warER (cemeNTING)

—_—€ ,,,OOOrrRRERRHaG

NN

A

REASON FOR DN FERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Sand-fill void.

\J

FLUSN MOUNTED WL COVER
onER -

7T RS USD w0  Ju]

MONITORWG WELL PUMP BASE SET AT __34.9  reeT

cENTRAUZERS AT _15-0  raET
_34.0 __ rer

STEEL PROTECTIVE CASING

aoavrsew 0.0 mw
29.0 sy

10.0 ey cuassror
sovevaLs

&mmsm

avouno suwrace o 33,0 r7
SELOW GROUND SURFACE

- CENTRALUZR (TYP.)

SENTOMTE PELLET SEAL
29.0 pp 31.0 gy

—2 ot oeTen
stameess s _0.010

80.0 oy

MOALE QEAND OUT
w 52.0 orr

:: IR I

SLOTTED SONEEN
33.0 1 48.0 prr

Z'LMMSMESJ

48.0 m» 52.0 gy

SOTTOM OF BORDVOLE

TYPE A WELL =~

NOT TO SCALE

Pace 11 oF 15,
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MON/TORING WELL MATERIALS
CERTIFICA TION

ITEM, /MA TERIAL LRAIEL USED  BATCH NUMBER
SaAD 10/08/87 2
BENTOMITE 10/08/87 2
W &S

STAINLESS STEEL SCREEN (Prepacxacer B B5)| 10708787 5
STAINLESS STEEL CASING (PREPACKAGED DFN’SS 10/08/87 5

| STAINLESS STEEL GENTRAUZERS (PREPACKAGED B 1e5)| 10/08/87 5
STAINLESS STEEL CAPS (Preracxacer B YES)1 10/08/87 5
vomToRNG weL Puwe  (PRepaccace B )| 4723790 5
ROUT 10/09/87 11 .
WELL COVERS
SURFACE CASING A ‘ 10/87 2
COMMENTS:

OBSERVER SIGNA TURE/DA 75[;
ichael L

PAGE 12 oF _15.
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S

POST— WPLE TION
CHECKLIST

COMPLIANCE

LATE  INITALS
LOST-WELL COMPLETION TASKS

2 MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 10/08/87 me
OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 10/08/87 ME
CUTTINGS DISPOSED OF N ACCORDANCE WITH THE
SPECIFICATION® PROVIDED.

3 WELL DEVELOPED IN ACCORDANCE WTH THE SPECIFICATION® 4/23/90 nCL
PROVIDED AND DETANS OF THE DEVELOPMENT ACTIVTY
RECORDED.

4  DRILING SITE PROPERLY CLEAMED UP AFTER : 10/08/87 re
- COMPLETION OF WELL INSTALLATION.

: 0
o RELEASE SPECIFIC TECQHMWICAL DIRECTIONS FOR REGILATORY COMPLIANCE MON/TORING MELLS
PHASE [ OAK RIDGE NATIONAL LABORATORY, CAK RIDGE, W.0. K—4147, APRL 1987. '

OBSERVER mmﬁnrmél‘_ 10/08/87

Michael L) Ebers

Mﬂ@»&&{b@ 4/23/90
D. Charles Lytle

-

PAGE 13 oF 15
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WELL No.
and Energy
@' Services Co. LOCATION- WAG-3

MONITORING WELL
DEVELOPMENT FORM

DEVEL OPMENT DETAILS

mNﬁ Surging and Pumping

Detan oam  4/03/90 TME:
ENDING DATE, 4/23/90

GeseneD By D. Charles Lytle

ONE WELL voLumE-_:. 10.4 GALLONS

TOTAL GALLONS PUMPﬂ?.'32_0 TOTAL WELL VOLUMES PUAIPED:&

INITAL pH:_1.4 FINAL pH:_ 1.5
INITIAL CONDUCTIVITY (K S/em):_923 _ FINAL CONDUCTINITY ( uS/em)r__951
DESCRIPTION OF INITIAL TURSIDITY: ___ Muddy

DESCRIPTION OF FINAL TURBIDITY: Muddy

FINAL MEASURED TURBIDITY.. Greater than 100 NTU's

werr APProvep 8y R. C. Williams MMES
ODOR

of warEr:  None

WATER @ GROUND SURFACE a TANK TRUCK
DISCHARGED - 0 STORM SEWERS O STORAGE TANKS
TO: 0 DRUMS O OTHER

INITIAL PRE—-DEVELOPMENT
WATER DEPTHM: 36.0 feet from ground surface.

DEVELOPMENT OBSERVATIONS
Well has bend in stainless steel casing, can only measure to 50.4 feet.
Had to develop with work over rig.

OBSERVER .ﬂaVATURE/DAEML 4/23/90
D. Charles Lytle .

pace 14 or 15
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weLL ~vo. 992
LocAnon-WAG-3
pare: 4/03/90

MONITORING WELL

DEVELOPMENT PROGRESS

ONE WELL VOLUME =

_10.4 casons

oare | mME | GuES | Y awrry | pH :?;?ﬁ' GuiiNs | vikiies | COMMENTS
4-17-90| 1430 | 95 | Muddy - [7.4 923 | o5 9.1
4-23-90| 1400 | 225 | Muddy *  [7.5|951 | 320 30.8
e ot Muddy * [7.5]|951 | 320 30.8
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.

oBservER SIGNVATUREDATE D> - Chades S~ 4/23/90

U. Lharies Lylie

page 15 or 15
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AP, Environmental ‘ MONITORING WELL PROGRAM
# and Energy WELL DATA NARRATIVE
W' Services Co. WELL No._222

General Information
1.1 Well Location |

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 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 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

pace 1 oF 21
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)

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

12-2-87 The rig was mobilized to the staked
location and set up.

12-3-87 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.

12-4-87 A 12-foot section of 10-inch surface casing
was steam cleaned, set in the boring and
grouted.

12-7-87 The boring was deepened with an 8-inch
hammer bit.

12-8-87 The boring was set with 4-inch stainless
steel casing and screen. A sandpack and
bentonite seal were installed.

12-9-87 The annular space was grouted.

This well was logged 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.

Technical Information
2.1 Decontamination Procedures
The drilling rig, down hole tools, surface casing,

stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwent

PAGE _2
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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.0. K=-4147, April 1987,
pgs. 2-4). A checklist of the cleaned materials is
included with this data package.

2.2 Geolog&

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 part'ings. 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-CHEM specialty cleaned glass éontainers,
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

PAGE 3
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on 12-3-87 and soil sample 993S2 was collected ih 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.

Installation and Development
2.4.1 Installation

This was a "Type B" well. A 1l4-inch diameter boring
was augered from ground surface to bedrock (10.8
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 total
depth of 45.0 feet. A 4-inch diameter stainless steel
silt 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 fe.et. A

4-inch diameter stainless steel casing was installed
from the top of the screen at 23.9 feet and extending
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 grouted with a cement/bentonite

PAGE _4
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slurry. A detailed schematic of the well is included
on the well installation/completion form.

2.4.2 Well Development

Well number 993 was developed to remove drill
cuttings, silt, and other fines. The monitoring well
wvas 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 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.

2.4.3 Installation of Dedicated Monitoring Well
Pump

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

Hydraulic Conductivity 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

pPage 5 or 21
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Services Co.

.: Environmental MONITORING WELL PROGRAM

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

o
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- EnVironmental WELL No 993
: and Energy —
W' Services Co. '
PRE=DRILLING CHECKLIST FOR
MON/TORING WELLS
COMPLIANCE
PRE=DRILLING TASKS DATE INITIALS
1. EXCAVATION PERMIT OBTAINED. 12/03/87 M4
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 12/03/87 AOH
Ja. SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, N/A
. RINSED WITH DE~IONIZED OR DISTILLED WATER, RINSED
WITH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
Jb.  PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 12/08/87 _BpH
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 12/03/87 BoH
CLEAN POL YETHYLENE.
s CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 12/03/87 _BM
ON—HAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 12/03/87  _pp4

ADDITIONAL NOTES/OBSERVATIONS:

OBSERVER SGVAIURE/DATE_@*@. W{rb\ﬂ/ 12/03/87
Bryn &. Howze v ’

pace 1__ o 21,
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

. ISOPROPYL DEIONIZED
EQUIPMENT SCRAPE ggx -; %‘é AL ,f/%go-‘ ‘,';’,' AI/?;
RIG X X X N/A N/A
AUGERS X X X X X

8Irs X X . X X X
RODS X X X X X
SAMPLERS X X X X X
PIPES X X X X X
WORK TOOLS X X X X X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DATE % _ % %62/12/02/87 .
Bryn U. Howze v -

PAGE 8 oF 21.
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A
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ORNL MONITORING WELL LOG pace _1_ or 2
tocamion:__SHSA 3 DATE: STaRT: _12/03/87
oRiLLER:  Avery L. Clark II pmsy; _12/09/87

Bryn D. Howze
HELPER: Leo Johnson LOGGED BY: y

oRIL: Gus Pech HEALTH PHYSicsT: _Paul Eldridge
TYPE DRILLING: __Auger, Air Rotary LUBRICANT TYPE:_Green Stuff
No. SAMPLES TAKEN_ 3 ree: 2 Soil/1 Drilling Water

CONTAINMENT rvee.  Plastic, Auger Pan, Containment Box

THICKNESS OF SOl (REFUSAL DEPTH)._ 10.0' DRALING FLUID SAMPLES:
DEPTH DRILLED IN Roox__ 320" e Water par:_12/07/87
TOTAL DEPTH OF WELL 45.0'
DEPTH SAMPLE PERCENT —
o WLl i) it
0.0] 0.4 100% Topsoil, silt, medium to dark brown, with
‘ roots and rock fragments, firm.
0.4| 4.6 0993 S1 100% Silt, slightly sandy, 1ight brown, mottled
0.5-0.7" black, orange, yellow, with weathered rock
' ' fragments, very stiff (more clayey in'1ower
0.5'). |
4.6] 5.2 100% Weathered limestone and clay, slightly silty,

limestone, 1ight gray (weathered) to greenish
gray (fresh) appears as float in clay that

is slightly silty, medium brown to orange
brown, mottled black, yellow, red, greenish
gray, very stiff, '

5.2]1 6.8 100% Clay, slightly silty, medium brown to orange
brown, mottled black, yellow, red, greenish
gray, very stiff.

6.810.0| 0993 S2 100% Silt, very clayey, medium brown, mottled orange

9.6-9.8' black, vellow, red, weathered limestone at

10.0', very stiff to hard.
10.0]10.8 Limestone, 1ight gray, weathered. Auger

refusal at 10.8'. No detajled 1ithologicg

description available from 10.8' to 45.0' due
PaGE _9_ oF 21




ERC / EDGE |
4P, Environmental WELL No._ 993
i : and Energy '
W

Services Co.

ORNL MONITORING WELL LOG ” PacE 2 oF 2 ‘

DEPTH SAMPLE PERCENT N e

7i%%;£25“ Gﬁg§522f 493232§Z§av SaL/BEDROCK DESCRIPTION

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.

28.3132.0 Soft drilling.

32.0145.0 ' Hard drilling with a few thin soft streaks.

45.0 Total Depth

PAGE 10 OF 21




ERC / EDGE
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and Energy
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=

WELL No._ 993

WELL INSTALLATION/COMPLETION FORM

O.RN.L._MONITORING WELL PROGRAM

LOGGED
8y:  Bryn D. Howze

PROOFED
gy Michael L. Ebers

DRILLING coMPany:  A..L. Clark Drilling Co.

orer- Avery L. Clark, 11 40 a9 Leo Johnson

ORILLING METHCD: B ___14 o avaem 10,8  LrF.

o INCH AUGER LF.
D8 Nov ROTARY, LF.
O_______INOH ROTARY,

3:3 4 siors or coewr umace caswe)
7.5 pounas or ronerep sevTonTE (sURucE casve)
28 cuiows o DR rsuRace casvg)
25.0 s7 or 4w au stamess sem caswe
20-8na"4_ﬂmsmucsssrmm '
7.5 6 suorsorsmo
20 50 ~aunos or sevrowrr paueTs
b 8 s or caen e casvg)
15 pounos or ronene sevrowr (e caswve)
A8  cwians or mmr e casme)

]L'g nwﬂusmmnmm

REASON FOR-DFFERENCES SETWEREN ESTMATED VOLIAES
AND USED VOLIAES

LCavities and Spillage,

SURFACE CASING TREME GROUTED X »0
STAMLESS STEEL CASING
TREME GROUTED s MmO
NELL COVER USED 3 (oo SR covem
O FLUSY MOUNTED wELL COWER
0O onen
T AP USED s 3 a0

MONITORWG WELL PUMP BASE SET AT __42.6  FEET.
3.0

CENTRALIZERS AT FEET.
23.5 sy
4.0 o

UMLESS OTHERWISE NOTED: mm"-%_sﬂ’gg
TYPE B WELL =3%=

NN N NN

Loca man SWSA-3

MR CRAD GRppomATES
£y onoime TI0TT

ELEV. TOP STA
STEEL caswG_o%2.14 Y714
ORILLING DATES:

STAR 12-03 87
FINISHED: =

LOCYING CAP

Lﬂ DA, WA%
PROTECTIVE CASING

ff GYOUND SUM¥ACE TO
s> FEET BELOW GROUND
SURFACE

3
\

COVORETE PAD

14
W%&-m

Bentonite oy 9. 8,.,
0.8 mxr
ENETENETER  amwoor tne 10.0

_B_ﬂaumm

am.rrO_

t.\_‘l_umsrmassrm

Mgﬂm

Pace 1l or 21
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WELL No._993_
DATE: 12/09/87

MON/ITORING WELL MATERIALS

CERTIFICATION

ITEM,/MA TERIAL RATE USED  BAICH NUMBER

1
SAND 2/04/87 3

' 12/08/87 3

12/04/87 3
BENTOMITE

12/08/87 3
STAINLESS STEEL SCREEN (Prepackacer B 1E5)1 12/08/87 5
STAINLESS STEEL CASING (Preracxacer B Y51 12/08/87 5
STAINLESS STEEL CENTRALIZERS (PREPACKAGED B )& )| 12/08/87 5
STAINLESS STEEL CAPS (Prepackaced B 5 )1 15 /08/87 5
MONITORING WELL PUMP (Preracacer B TE5)1 507790 5

12704/87 15
GrROUT

12/09/87 15
WELL COVERS
SURFACE CASING 12/04/87 2

COMMENTS:

OBSERVER SIGNATURE/DATE %: 2. Mﬂ/ 12/09/87
ryn 0. Howze

PAGE 12 oF 21




ERC / EDGE
4P, Environmental 993
# and Energy WELL No.
W

Services Co.

/— MP, N
CHECKLIST
COMPLIANCE
DATE INITIALS
POST—WELL COMPLETION TASKS
1. MUD SCRAPED FROM AUGERS, SAMPLERS AND ALL 12/09/87 BoH
OTHER EQUIPMENT. ‘ :
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 12/09/87 Bl
CUTTINGS DISPOSED OF N ACCORDANCE WTH THE
SPEQIFICATION® PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WTH THE sPecricanow®  2/07/90  >¢L
PROVIDED AND DETALS OF THE DEVELOPMENT ACTIVITY
RECORDED.
4 DRILING SITE PROPERLY CLEAMED UP AFTER 12/09/87 BOH

COMPLETION OF MELL INSTALLATION,

@ RELEASE SPECIFIC. TECHMICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRL 1987.

ryn owze d

%-,\QEM!C SFM 5/07/90
. Charles Lytle

OBSERVER SIGNATURE/DATE, 2. ﬁWlZ/og/N

Rl ®



ERCE
4P, Environmental WELL No. 993
# and Energy ‘ o
§Y»' Services Co. LOCATION-WAG-3

MONITORING WELL
DEVELOPMENT FORM

DEVEL OPMENT DETAILS

METHOD OF _ ,

DEVELOPMENT: Surging and Pumping

DEVELOPMENT

BEGAN DATE: 4/06/90 TME:
DEVELOPMENT

ENDING DATE: 5/07/90

DEVELOPMENT

OBSERVED BY: D. Charles Lytle

ONE WELL voLUumME:_ 1.2 GALLONS

TOTAL GALLONS PuMPED: 9% rorar werL voLumes Pumpep_ 18-1
MmAL pH: -5 FnaL pHe_ 17

INITIAL CONDUCTIVITY (K S/em): 169 FINAL CONDUCTIVITY ( 1 S/erm):_549
DESCRIPTION OF INITIAL TURBIDITY: Cloudy

DESCRIPTION OF FINAL TURSIDITY: 1837

FINAL MEASURED TURBIDITY: 2.0 NTU's

WELL APPROVED 8Y: R. C. Williams MMES

ODOR .

OF WATER: None

WATER X GROUND SURFACE. O 7ANK TRUCK
DISCHARGED 0O STORM SEWERS 0O STORAGE TANKS
TO: 0O DRUMS O OTHER

INITIAL PRE-DEVELOPMENT
WATER DEPTH: 21.6 feet from ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE
D. Charles Lytle

5/07/90

pace 14 or 21
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weL vo, 993
LocATIon:_ WAG-3
oAare 4/06/90

MONITORING WELL DEVELOPMENT PROGRESS

and moved to another hole.

ONE WELL VOLUME = __3Y-2 Gariows
" T cauavs | oesoeemaw L [caouc-] oA WELL
DATE TIME PULED o ry %r)r P . nswzf" GALLONS g‘ggs COMMENTS
4-06-90 | 1400 12 |Cloudy -~ |7.5| 769 | 12
5-01-90 | 1400 | 213 |Cloudy - |7.6[ 811 | 225 | 7.2
fightl
5-02-90 | 0930 81 |croudv . | -- |7.6| 475 | 306 | 9.8
Yy STightTy .
5-03-90 | 0900 5 |Gioo 7.7 497 | 381 | 12.2
5-03-90 | 1100 | 48 [piSMW | |7.8) 8 | 420 | 13.7
5-03-90 | 1330 15  |Cloudy - |7.9| 579 | aa1 | 18.1
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
5-07-90 | 1100 | 34 [ZeddyY | -- |7.7| s09 | 558 | 17.7
5-07-90 | 1300 10 |[Clear 2.0 |7.7| 549 | s64 | 18.1
RESULTS AT END
RESULTS AT END Clear 2.0 [7.7] 549 | 564 | 18.1
COMMENTS _ Nice producer. stays clear after surging. Passed with 2.0 NTU's

OBSERVER SIGNATURE/DATE M
. aries le

5/07/90

LA A A 1 - —
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ERC / EDGE
&, Environmental WELL No. 323
# and Energy
&' Services Co.
HYDRAULIC CONDUCTIVITY CALCULATIONS
Saoc
726.¢
I PSSR SSE SRS RSN RE RSSO LSS RSO SELEETSLL LSO S LRI TEEESISI TS

METHOD OF BOUWER AND RICE

COMPUTED RESULTES USING DIAMETER OF
FERMEARILITY = 1.Z0E-05 FT/SECOND
TRANSBMISSIVITY =

2.51E-04 FTH%Z/SE

ILLED HOLE

= I.ET7E-04 CM/SEC

- —— e —

COND

pace L7 or 21
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CHANGE IN WATER LEVEL IN FEET
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ERC / EDGE

MONITORING WELL PROGRAM

4P, Environmental
# and Energy : WELL DATA WARRATIVE

Services Co.

1.0

General Information
1.1 Well Location

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 AO075. 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
Ridg’e, 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

PAGE _1
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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" t:icone bit.

1-4-88 Checked water 1level, blew hole dry and
pulled rig off site.

This well waé logged 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 _2_
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MONITORING WELL PROGRAM

4P, Environmental
# and Energy WELL DATA NARRATIVE

Services Co.

Technical Information
2.1 Decontamination Procedures

The drilling fig, 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.

PAGE 3 _
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o

2.3 Sample Collection

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.

Installation and Development
2.4.1 Installation

This was an open hole or "Type C" 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.

pace _4  or
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2.4.2 Well Development

Well number 994 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 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. - S
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
4-17-90 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. '

Hydraulic Conductivity Testing

Well number 994 was tested for the determination of
hydraulic conductivity of the aquifer in the vicinity
of the well screen. This was aécomplished 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

Pace 5_ oF 19
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WELL DATA NARRATIVE
# and Energy WELL No._994
G~ Services Co.

measured using a Druck 15 psig pressure transducer and
an Omnidata Datapod II data recorder. The hydraulic
conductivity value of 7.01 x 10™° cm/second (shown as
~ permeability on the hydraulic conductivity
calculations printout attached) was calculated using
the Bouwer and Rice method. A computer printout of
the hydraulic conductivity calculations is included in
this data package.
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AP, Environmental WELL No. 994
# and Energy o=
W' Services Co.
— R/, Hi
M R,
COMPLIANCE
PRE-DRILLING TASKS PRAIE  IMITTALS
1. EXCAVATION PERMIT OB TAINED. 12/16/87_ 324
2 ALL EQUIPMENT HAS BEEN CLEANED SEFORE DRILLING. 12/16/87 BoH
Jo.  SCREEN AND CASINGS MAVE SEEN WASHED, STEAMED, —N/A
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WITH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
Jo.  PRE-PACKAGED SCREENS CASNGS AND CENTRALIZERS 12/29/87  _foH
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 12/16/87  _ MIH
CLEAN POLYETHYLENE.
5 CLEAN KNIVES GLOVES SAMPLE JARS AND LABELS 12/16/87  _gpH
ON—HAND. ,
6. POLYETHYLENE COVER IN PLACE OVER HOLE 12/16/87 B4
ADDITIONAL NOTES,/0BSERVATIONS:
12/16/87

[“4

OBSERVER SIGNATURE/DA n’_%_? . Hpue—

Bryr’ D. Howze

PacE _1_ oF
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AP, Environmental 994
: and Energy WELL No_ =21
@' Services Co. .
INTAMINATION CHECKLIST
ORILLING EQUIPMEN]
ISOPROPYL DEIONIZED
STEAM STEAM ALCOHOL WATER
EQUIPMENT SCRAPE CLEAN RINSE RINSE RINSE
- X X X nA Z
AUGERS X X X X X
BI’s X X X X X
RODS X X X X X
SAMPLERS X X X X X
PIPES X X X X X .
WORK TOOLS X X X X X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DATE &7:; 2. W 1271887 _ (@

Bryn“D. Howze

PAGE _8_ OF _19.




ERC / EDGE

— P v o 554
' Services Co.
ORNL MONITORING WELL LOG PAGE _1_ oF_2
Locanow:__SWSA 3 DATE: STaRT _12/16/87
prwer-  Avery L. Clark III Fmisy: _1/04/88
HELPER: Leo Johnson Loceep 8y: _Bryn D. Howze
oRILL Gus Pech HEALTH PHYSsiasT  Paul Eldridge
TYPE DRILLNG: __Auger, Air Rotary wBricant nPe:_Silicon Stopeock
No. SAMPLES Taken-__1 (one) nee: Drilling Water Grease
conTanmeNT rree: Plastic, Containment Pan, Containment Box
THICKNESS OF SOIL (REFUSAL DEPTH).__ 16.8' DRALING FLUID SAMPLES: _
DEPTH DRILLED IN Rooxi___ 537" rvee: Mater oamE:12/31/87
rorTAL oePmY oF e 200 |
DEPTH SAMPLE PERCENT |
TR 75| R |(sur Shomms) ST/BEDROCK DescRPTION
0.0/ 0.3 ' Topsoil, medium to dark brown, with roots and
‘ rock fragments, firm.
0.3] 4.8 Silt, slightly sandy, light brown, mottled

black, orange, vellow, with weathered rock
fragments, very stiff.

4.81 6.5 Weathered limestone and clay, slightly silty;
limestone, light gray, (weathered) to
greenish gray (fresh) 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 : Liméstone, weathered, 1ight gray.

Auger refusal at 17.6'.

No detailed 1ithologic descriptions available
from 17.6' to 80.5' due to use of contain-

ment box.
17.6(19.0 Soft drilling.

19.0124. Hard drilling.

PAﬁ'g_a"l_.. .
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AP, Environmental WELL No. 994
# and Energy o ==
§Wp' Services Co.
ORNL MONITORING WELL LOG PAGE 2 oF_2 ‘
DEPTH SAMPLE PERCENT
(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIP TION
FROM] TO INTERVAL) | (SPLIT SPOONS)
24.01 27.0 Soft drilling.
27.0] 29.5 Hard Drilling.
29.5| 32. Soft drilling.
32.01 43.0 Hard drilling.
43.0| 51.0 Soft drilling.
51.0] 73.0 Hard drilling, returning water was light gray.
73.0| 77.0 Moderately hard to soft drilling, returning
water was maroon.
77.0| 80.5 Hard drilling, returning water was light gray.
80.5 Total Depth

PAGE 10 oF 19,
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S

WELL No 994

WELL INSTALLATION/COMPLETION FORM

O.R.N.L. MONITORING WELL PROGRAM

Loaatg PROOFED
ar: ryn D. Howze 8y: Michael L. Ebers

114 . STEEL casme__842.52
ORILLING comPany: A. L. Clark Drilling Service DRILLING DATES:
oriLer. _Avery L. Clark, 111 mezper: Leo Johnson f_’%% 12:16:87
DRILLING METHOD: g_lg_//vcw AVGER __17.6 L’ﬁ Looaws cas
INCH AUGER LF.
@ INCH ROTARY. LF. Q’, e
® 3 Z!B INCH ROTARY LF PROTECTIVE CASIWG 2 - £V FEET

/ror 10w suwuce caswe

SACKS OF CEMENT (SURFACE CASNG)

POUNDS OF PONDERED BENTONITE (SURFACE CASING)
GALLONS OF MATER (SURFACE CASING)

T o 8 n 0w sTamEss st caswe
SACKS OF CEMENT (SS. CASIVG)

POUNDS OF PONOERED BENTONITE (S.S. CASING)
GALLONS OF MITER (SS. CASNG)

PELLETS
CASING SEAL)

MK
v

[}
A

[
M

A A U ENENANRN

] (MM}
l"'llllllll

POUNDS OF
(STANLESS STEEL

o

i

More grout used due to cavity below
surface casing.

SURFACE CASING TREME GROURED g " u
STAMLESS STEEL CASG
TREME GROUTED g » 0
NELL COERm USED R (oo SEEL coOR
Ezuavmmm

MONITORING WELL PUMP BASE SET AT _18.2 _ rexT.
CENTRALIZERS AT 3.0  rem

20.0 FEET.

39.0 sy

60.0 FEET

soTTEM oF SORE
wae 80.5 mr

~

LocATion_SWSA-3

”’éﬁg :‘8‘3‘% Riryih

ELEV. GROUNO_R40 41
ELEV. TOP STAIN,

ABOIE GROUND SURFACE TO

MJET SEL.OW GROUND
SURFACE

= CONCRETE PAD
- GTOUT SEAL 0.0
m_16.
o———_ 14w ou soee s
0.0 » 17.6 rmr
A stsss sen casvd
2. 11 7 ssose avoo
suvace 0 0.0 sy amrow

Bentonite g _16.6
17.6 mr

sevrocx e _16.8

avoursew 0.0 »
58.0

. o
. =T
CENTRALLER (TP.)

Bentgm’te o
58.0 »59.1 smr

%M QFEN NOLE
591 x 80.5 7

NOT TO SCALE




ERC / EDGE 994
AP, Environmental WELL No.——__
=9 end Energy AT 12/29/87
@' Services Co. —
ON/TORING M. /.
CERTIFICATION
/TEM/MA TERIAL DATE USED  BATCH NUMBER
SAND 12/18/87 3
. 12/29/87 3
12/18/87 3
BENTONITE
12/29/87 3
STAINLESS STEEL SCREEN (Prepackacer B 75| 12729787
STAINLESS STEEL CASING (Prerackacer B TE5)|12/29/87 5
| STAINLESS STEEL CENTRALZERS  (PrePackacep B YE5)| 122987 5
STAINLESS STEEL CAPS (PrePackacep B )| 12/29/87 5
MONITORING WELL PUMP (PREPACKAGED L 4/17/90 5
12/18/87 15
orROUT
12/29/87 15
WELL COVERS
SURFACE CASING ‘ 12/18/87 02
COMMENTS:
OBSERVER SIGNATURE/DATE %"v)lv 12/29/87

Howze v P

PAGE 12 or 12




ERC / EDGE

4P, Environmental
# and Energy WELL No. 3%
' Services Co.
LPOST—WELL COMPLETION
CHECKLIST
COMPLIANCE
LPATE IMITIALS
POST-WELL COMPLETION TASKS
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 1/04/88  _ApH
OTHER EQUIPMENT,
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 1/04/88 B4
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPEQIFICATION® PROVIDED. 4/17/90
3 WELL DEVELORED IN ACCORDANCE WITH THE sPecFicanow® 21730 D)
PROVIDED AND DETALS OF THE DEVELOPMENT ACTINTY
RECORDED. .
4 DRILING SITE PROPERLY CLEANED UP AFTER 1/04/88 Bl

COMPLETION OF- WELL INSTALLATION.

o RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORWG WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.O. K-4147, APRL 1987.

OBSERVER SIGNATURE/DATE, Z":;.— &

e~ 1/04/88

" Bryn DT Howze

D..Charles Lytle

-

4/17/90

pace 13 or 19



ERCE
AP, Environmental 994
: and Energy WELL No. 220
' Services Co. LOCA TION-WAG-3 .

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF - .
QEVELOPMENT: _Surging and Pumping

DEVELOPMENT 4/04/90

BEGAN DATE: TIME:
DEVELOPMENT
ENOING DATE:  4/17/90
DEVELOPMENT
oBservep By- ~ D. Charles Lytle
onE werL voLume:_ 38.0 CALLONS
TOTAL GALLONS PUMPED:__340  TOTAL WELL VOLUMES PUMPED:_ 9.0
INITIAL pH:__ 1.5 FINAL pH:_T-5
INITIAL CONDUCTIVITY (K S/em ) 114 FINAL CONDUCTIITY ( uS/em)-_ 834
DESCRIPTION OF INITIAL TURBiDITY: __MilKy
DESCRIPTION OF HNAL rursiomy:.— Clear
FINAL MEASURED TURBIDITY: 2.0 NTU's
WELL APPROVED BY: R. C. Williams MMES
O0DOR
OF WATER: None
WA TER & GROUND SURFACE O TANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
10! O DRUMS O OTHER ___

INITIAL PRE—DEVELOPMENT _
WATER DEPTH: 22.0 feet from ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE =
D. Charles Lytle

4/17/90

pace 14 or 13,
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Environmental
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we vo 994
LocAamon- WAG-3
DATE: _4/04/90

MONITORING WFELL

DEVELOPMENT PROGRESS

ONE WELL VOLUME = _38.0  carsows

oare | e | G | morry | pH :?;?rg' cdihs | viliies | coumenrs
4/04/90| 1100 | 119 MiTky -- |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
pr e 165 Clear 2.0 (7.5]834 | 380 ‘| 9.0

COMMENTS  Staady producer, good recharger.

Passed with 2.0 NTU's and moved to

another hole.

OBSERVER SIGNATURE/DATE & - Chadwo

u@-’b 4/17/90

U. blldl lEb L_YLIC

PAGEE or 19,
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WELL

‘

wud Wby Wl .

i

HYDRAULIC CONDUCTIVITY CALCULA

LI

FROM

CODFER,

Ft B I T
FLLOE,

EE N fa -
OV T,

!

L

i e e -
WO, s DaTE OF =y
T RT Vvl I I
CLIERT: MMER

ERUCE

INFUT DATES ARE:

THNER CASING DIAMETER = 4. 00 INCHES
INMER SCREEN OF OFPEN-HDLE DIAMETER = 4,00 INCHES
DIAMETER OF DRILLED HOLE = 4. 00 INCHES
LENGTH OF SUREEN OR INTAKE FORTION = 21,
DEFTH Fr STATIC LEVEL TO BOTTOM OF CSOREEN =
THICKN FPoBaTURATED AGQUIFER ZONE = 21.40 FEET
DEPTH TATIC WATER LEVEL BELOW REF
. FORCEITY OF BRAVEL FAL0K
LLI DOINDEY = 1 N S
MEER OF DFETH-TTMF T4Ta FEMATNTS

7. 50 FEET

LIRS H

HG WAE COMPUTED FROM IMTERCEFRT OF FLOT OF LOGH: VS, TIME

=

SUCCESSIVE COMFUTED
YALUES FOR HO
{(FEET)

2. 1309 :

(B oY s

AN B

pace 16 or 19,
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R T

HYDRAULIC CONDUCTIVITY CALCULATIONS

[ RS

:
i

BY ORI RD B 9 s

3

fet Bt b

(EAN
(ote et e

i 0

1
4 =
]
14
15¢
R
40V
18¢
19

[ T L SR Sl R S i SO % T SR 5 O O

+J

L&D, 00

***#**iX**X*K*********#¥¥£##*####*ﬁﬁﬁ*******##ﬁ*##****tﬁ&#ﬁﬁ

METHOD OF EBOUWER ANMD RICE

.

COMFUTED RESULTS USING DIAMETER OF DRILLED HOLE:

4

FERMEARILITY = 2Z.230E-0& FT/SECOND = T.01E-0% CM/ZEC

TEANSMISEIVITY = 4,92E-05 FTx*2/SECOND

fuaf;iz.arigi
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-

CHANGE IN WATER LEVEL IN FEET -
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. CHAIN OF CUSTODY RECORD  [sameie.
LHCONSULTING ENGIN . " FOR :
M O SULTING ENGINEERS, INC-IMARTIN MARIETTA ENERGY SYSTEMS S
W (615)966-9788 OAK RIDGE NATIONAL LABORATORY -
WELL NO.. LOCATION: rvpsb' »
794 ey - rilling Water
SAMPLER . 5 VSA 3 K DATE . i TIME .
i U ___({SIGNATURE) 12'/3’/ 87 3 .30 ’M )
RELINQUISHED BY: . : . RECIEVED BY : - . .
(ISIGN ) patE: | TIME : WITH. (SIG,N ATURE) DATE: | TIME: WITH
hy/g8 10 25 ML lo:3% oL

R

7o

Noen Qi |3l

REMARKS :




P N TR

ok a

e
vt

- . .
T

e g U

¥ o MR ey 0

o

5




z

ERC / EDGE
’: Environmental MONITORING WELL PROGRAM
A

WELL DAT
and Energy LL OATA NARRATIVE
Services Co. -

'completion form. A synopsis of the drilling activity

General Information

1.1 Wwell 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 Survéy Publication 62-4, "State Plane
Coordinates by Automatic Data Processing."

1.2 Dr1111n§ Information

Well number 995 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 lLarry 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/

follows. This information was typed directly from

PAGE _1_ OF _22
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MONITORING WELL PROGRAM
WELL DATA NARRATIVE
WELL No.__ 999

AP, Environmental
: and Energy
A >

field notes and was edited only when necessary for
clarification.

11-28-89

11-29-89

11-30-89

12-1-89

12-4-89

The Ingersoll-Rand and equipment were
decontaminated.

The rig and auger equipment were mobilized
to the site, plastic was layed down and the
equipment was set up. The borehole was
split spooned and augered to 14.0'. A bulk
density was taken from 4.4 to 4.8'. Soil
sample 995501 was taken from 9.0 to 10.3.

A 14.0-inch borehole was then augered to

7.0' and a 10-inch diverter casing set.
The 1Ingersoll-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.

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 _2_ OF 22.
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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°

12-5-89 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 Technical Information
2.1 Decontamination Procedures

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

PAGE _3 OF .22
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Services Co. WELL No._ 295

.= Environmental MONITORING WELL PROGRAM

Laboratory, Oak Ridge, W.O0. 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.

2.3 BSample Collection

Two samples were collected during drilling, placed in
I-CHEM specialty cleaned glass containers, sealed and
submitted to Sample Receiving, Analytical Chemistry
Division, Bldg. 4500S, ORNL. Chain of custody forms
for these samples are included with this data package.
Soil sample 995501 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 so0il and drill water samples described above can

PAGE _4_
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; HELL N
G~ Services Co. 0295

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/cm® 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.

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 with welded
bottom cap was installed from 47.84 to 32.84 feet. A
2-inch diémeter 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

PAGE _32_
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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/bentonite 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 Dedicated Monitoring well
Pump

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.

PAGE _6_ cc 22
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Bydraulic Conductivity Testing

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

PAGE _1_ OF 22..



ERC / EDGE
- Environmental WELL No. 995
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' Services Co.
PRE=DRILLING CHECKLIST FOR
MONITORING WELLS
LOMPLIANCE
LRE-DRILLING TASKS LATE IMTIALS
1. EXCAVIION PERMIT OBTAINED 11-28-89 AR
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 11-28-89  _CA®
30. SCREEN AND CASING HAVE BEEN WASHED, STEAMED, N/A
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WITH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
3b.- PRE-PACKAGED SCREENS, CASING AND CENTRALIZERS 12-04-89 KB
WERE USED.
4. WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 11-21-89  CAQ
CLEAN POLYETHYLENE.
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 11-29-89 ~ AR
ON HAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 11-29-89 ( A&}
7 AIR ROTARY COMPRESSED AIR SAMPLED. 12-04-89 (NG
pesurs: _No hydrocarbons detected under ultraviolet light.
ADDITIONAL NOTES,/OBSERVATIONS:
12-04-89

A

OBSERVER SIGNATURE/DATE

C. Allison Bailey \\\3

PAGE B _ OF 22,
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4P, Environmental 995
: and Energy WELL No_Z2>
W~ Services Co. ,
DECONTAMINATION CHECKLIST
RILLING /f I
ISOPROPYL DEIONIZED
STEAM STEAM ALCOHOL WATER
EQUIPMENT SCRAPE CLEAN RINSE RINSE RINSE
RIG X X X N/A N/A
AUGERS X X X X X
airs X X X X X
RODS X X X X X
SAMPLERS X X _ X | X X
PIPES X X X X X 1
WORK TOOLS X X X X X
AUGER PINS X | X X X X
OBSERVER SIGNATURE/DA . 11/29/89
C. Allison Bailey (

PacE S __ oF 22,
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# and Energy o.
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ORNL MONITORING WELL LOG pace _1_ or 3
Locanow:___WAG-3 DATE: stamr _11-29-89
ORILLER: Larry Ledbetter nwum% 12-95-89 '
HELPER: Fred Dixon Loceep . _C. Allison Bailey
.C. E. St
— Ingersoll Rand T-4 HeaLm prrsiosr:C. E. Stooksbury

TvPE pRILLNG: Split Spoon, Auger, Air Rotary LUBRICANT TYPE:__Green stuff

No. SAMPLES Taken: 295501  9.0-10.3 nee. Soil
conTAnmeNT ree Plastic, Auger Pan and Containment Box
. THICKNESS OF SOIL (REFUSAL DEPTH):__ 14.0 DRILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 34.5 nee:_Water oar:_12-01-89
TOTAL DEPTH OF WELL: 48.5
DEPTH SAMPLE PERCENT
i | i | il
0.0} 2.0 . 0% No recovery.
0.0{ 2.0 ' 0% No recovery.
1.0 3 1% Clay, 1ight moderate brown and moderate brown,
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.
3.21 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 4.4' to 4.8' =

- 1.82 grams/cm3.

5.0 5.5 - 90% Clay, mottled, moderate yellowish brown,

dusty yellow, 1ight 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,

slightly shaley, firm, moist.

6.717.0 90% Clay, light olive gray to pale olive. Very
PAGE 10 oF 22
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WELL No._995 _

ORNL MONITORING WELL LOG

pPace _2_ oF_3

DEPTH SAMPLE PERCENT
i e Rl O o pmRoc oS0
6.7(7.0 (continued from page 1) hard. Dry to damp.
7.0{ 9.0 30% Clay, moderate brown (chocolate brown) with
dusky yellow streaks. Hard, firm, plastic,
moist. At 7.6' hit a layer of crushed rock,
calcareous siltstone, light olive gray, fine
grained, hard (fizzes with acid). Pushed
spoon to 9.0 but no recovery in spoon after
7.6'. _
9.0(10.0] 995501 100% Clay, moderate brown (chocolate brown) with
9.0-10.3 light olive gray and black streaks. Very
hard and plastic, moist.
10.01]10.3 100% Siltstone, light olive brown, small fragments
(crushed) with sand size particles, and
chert fragments. Highly weathered. The
crushed rock is intermingled with the clay,
moderate.brown. Moist. Bottom of spoon
contains a light olive brown and pale olive
powder. Fizzes with acid.
10.31]12.0 10% Clay, dark moderate brown, firm, soft, moist.
412.0(13.2 100% Clay, mottled, dark moderate brown, dark
yellowish orange and 1ight olive brown, with
black mineral specks, slightly shaley, firm,
slightly hard, moist.
13.2 |13.6 100% Siltstone, calcareous, olive gray, large
fragments, weathered, some in powdered form.
13.6 |14.0 100% Clay, moderate brown (chocolate brown), hard,
firm, moist.
14.01{15.5 *Hard drilling. Fast.
15.5]16.5 Hard drilling. Slow. Limestone.
16.5 |20.0 Hard, rough, irregular drilling. Slow.
20.0 |48.0 Hard, slow drilling.
48.5 Total Depth

PAGE 11 oF _22
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ORNL MONITORING WELL LOG pace 3 _ oF_3__ ,
OEPTH . SAMPLE sz_eg%ry N ‘
(FEET) NUMBER & 0 SOIL/BEDROCK DESCRIPTION
FROM| TO INTERVAL) | (SPLIT SPOONS) '

* No detailed Tithologic log could be provided

due to use of containment box from 14.0' to
48.5".

PAGE 12 oF 22
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4P, Environmental
: and Energy
W' Services Co.

WELL No. 995

IN. ATION/CO,

ORNL MONITORING WELL PROGRAM

ON _FOR,

LOGG? . . ooﬁFD
8y L. Allison Bailey Z’;. ichael L. Ebers

" DRILLING comPAny: __Geotek

ORILLER:_Larry Ledbetter HELPER: Fred Dixon

EQUIPMENT B_14.0 mowaveer 1.0  LF

Locanon _WAG-3

w52 B, CpgEgmATES

£ 25,867,
ELEV. argngg_azj_u
ELEV. STAIN,

STEEL mswva&
ORILLING DATES:
STARTED.__11-28-89
FINISHED-_12-U5=

LOCKING STEFL COVER

u] INCH AUGER LF.

R__8.0 mwow ROTARY 41.5  LF.

MATERIALS USED

EST. USED
VoL. VoL

A5.0 fer OF _2.0 V. S5 Screen
35.0mrror _2.0 . 55 caswe
5.0 5.5 gucxs oF samo
50.0 50 Pounos oF BENTOMITE PELLETS
5.6 _6.0 s4cxs o cement
30.0 POUNDS OF POWDERED BENTOMITE
30.0 gaLLonvs OF WATER (CEMENTING)

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Irregular boring diameter and
spillage.

NELL COVER USED B Looxve STEEL COMER

0O AuSY MOUNTED NELL COVER

0O oner
ST TRAP USED s MK
MONITORING WELL PUMP BASE SET AT _%5-7 _ rEr.
CENTRAUZERS AT 1.0 __ rEFT.
—27.0 rzET.
__47.0 T
NOTE:

AlLL DEPTHS ARE MEASURED
FROM GROUND SURFACE
UNLESS OTHERWSE NOTED:

HOLE CLEANED oUT

ny

_€O,O,O,O,OrrSa

QAN

N
Al

0.0
el
« 8.0 wov ouseren
soREHOLE
2.0 wew STAMLESS
s caswe 1269 7 ssoie

=P

BOITOM OF BOREHOLE —

48.5 serr

TYPE D WELL

F—/

L»vav OIAMETER
Sf!b TECTIVE CASING

_z_dT ABOVE GROUND
wL-Y FT 8aow
GROUND SURFACE

CONCRETE PAD

10.0
ﬂ‘g%w

GROUND SURFACE TO
Z.Q FT. BELOW GROUND
SURFACE

14. Owew sorevas
0.0 m7.0mmr

NOT TO SCALE
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WELL No._995
DATE-_12/-4/89

W/ T M. L
CERTIFICATION

I TEM,/MA TERIAL QAIE USD  BATCH NUMBER
SAND

12-04-89 1
BENTOMITE

_ 12-04-89 1

STAINLESS STEEL SCREEN (Prepacxacer B 4 )| 12-04-89 2
STAINLESS STEEL CASING (Prepacacer B 120) 19-04-89 2
STAINLESS STEEL CENTRALIZERS —(PREPACKAGED .D = )| 12-04-89 2
STAINLESS STEEL CAPS (PrePackaced @ 120 )| 12-04-89 2
MONITORING WELL PUMP (reracacen B )| 5-08-90 5
aroUT o

12-05-89 3
WELL COVERS - |.12-04-89 2
SURFACE CASING N/A N/A

COMMENTS: _,

oaserver SIGNATUREDATEC . 400, S gﬁge. 12/05/89 .
_ C. Allison Bailey ‘

PAGE 14 o 22



AP, Environmental WE 995
# and Energy L No 225
>

Services Co.

POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
LPATE INITIALS

LOST-WELL COMPLETION TASKS
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 11-29-89 ey N2

OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 11-29-89 ¢ (i

CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE

SPECIFICATION® PROVIDED.

J WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 5-08-90 @
PROVIDED AND DETAILS OF TME DEVELOPMENT ACTIVTY
RECORDED.

4 DRILLING SITE PROPERLY CLEANED UP AFTER 12-04-89 AP,
COMPLETION OF WELL INSTALLATION.,

o RELEASE SPECIFIC TEGHCAL DIRECTIONS FOR REGUIATORY COMPLIANCE MONITORING WELLS
PHASE [ OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRIL 1967.

OBSERVER SIGNA TURE /DA TEC-. g %%-1": RoNey  12-04-89
. ison Bailey J
D. .Charles Lyt ﬂe ,

PAGE 15, oF 22.
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AP, Environmental 995
# and Energy WELL No._ 225
@' Services Co. LOCATION: WAG-3 i‘

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

&EMM} Surging and Pumping

OEVELOPMENT 5/03/90

BEGAN DATE: TIME:
DEVELOPMENT
ENDING DATE: 5/08/90
DEVELOPMENT
OBSERVED 8Y: D. Charles Lytle
ONE weLL voLume.__10.8 GALLONS -
TOTAL GALLONS PUMPED: 203  TOTAL WELL VOLUMES PUMPED-_19.0
minaL pH:_8-0 FnvaL pre_1-7
IMTIAL coNDUETIVITY (R S/em):—_ 835 mnar comouenwry ¢ us/fem): 699
DESCRIPTION OF INITIAL TuRBIDITY- 11Ky
DESCRIPTION OF FINAL TURBIDITY.___Clear .
FINAL MEASURED TURBIDITY: 2.0 NTU's
WELL APPROVED BY: R. C. Williams MMES
ODOR
OF WATER: None
WATER % GROUND SURFACE O TANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
T0: O DRUMS O OTHER

INITIAL PRE-DEVELOPMENT
WATER DEPTH: 21.5 feet from ground surface:

DEVELOPMENT OBSERVATIONS

OBSERVER S/QVATURE/DAEMO% 5/08/90 .
D. Charles Lytle

PAGE 16_ oF 22,
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wers vo. 995

LOCATION-WAG-3
oatE: 5/03/90

MONITORING WELL

DEVELOPMENT PROGRESS

oneE werL voLume = _10.8  caions

"1 ewans oeSoRPTION 4, [comove-T—_rora WELL )
DATE | mmE | S Zory | | PH | mary | GALNS | VLM | COMMENTS
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 - l7.6] 730 | 148 | 13.7
5-07-90 | 1300 | 20 [290tVY | - [7.8| 650 | 168 | 15.5
5-08-90 | 1300 35 |Clear 2.0 |[7.7]699 | 203 | 19.0
RESULTS AT ENO Clear 2.0 |7.7]699 | 203 | 19.0
OF DEVELOPMENT
COMMENTS

Good producer, cleared up fast and moved to another hole. Passed

with 2.0 NTU's.

cytTe

OQESERVER SIGNATURE/DATE - %";’9‘9 Syl 5/08/90

pace 11 oF 22
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HYDRAULIC CXZAQ?OQT77P777’CZ4LCHUZ/LEQ2NQ?

PR

ME SR TR

TWO ANALYTI
EREDEHD

I

BOUKWER

ATl

L‘JEL..K._ !;‘:} W C:J {..:S

INKER CASINMG DIAMETER = 2 0
INNER SCREEM OR OFEM-HOLE DIaME
DIAMETER OF D-TLLED HOLE =
LENMETH OF SCREEN ORI F
DEFTH FROM STATIC LEVEL TU ?D
THICKENEES OF SATURATED AQU
DEFTH TO STATIC NHx:P FU_L 'FLGM REFu
ESTIMATED POROSITY OF GRAVEL FACE = 30
1 §rlt IF FaLLING, "o" IF RIZINGD

1
5
m
[
i
L]
|

FALLING—HEAD INDEY =
NUMBER OF DEFTH-TIME DATA FOINTS = de

HO WAS COMFPUTED FROM IMTERCEFT GOF FLOT OF LOGMH) V5. TIME
UCCESSIVE COMPUTED

VALUES FOR HO
(FEET?

201
4, 2776 ﬁ

Vo s et
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AN

YODRAULIC CONDUCTIVITY CALCULATIONS
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METHOD OF BOUWER AND RICE

COMPFUTED RESULTS USING DIAMETER OF DRILLED HOLE:

- VAT

FERMEAERILITY = 1.29E~-07 FT/SECOND = IT.94E-06 CM/sSEC

TRANSMISSIVITY = 1.94E-0& FTH¥Z/SECOND

PAGE 1% oF 22,



ERC / EDGE
Environmental WELL No. 995

and Energy :
Services Co. | ! i

CHANGE IN WATER LEVEL IN FEET '
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CHAIN OF CcUSTODY RECORD SAMPLL
: . FOR NUMBE;
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS —
728 Pollisslppt Parkowy - 415
, P.0. Box 23010 Knoxviile, Ta $7933-1010 OAK RIDGE NATIONAL LABORATORY
HELL NO. LOCATION: NYPE:
aas WA -2 o\
SAMPLER; - SAMPLE INTERVAL: DAJE: TIME:
— Fé&—&“‘“— = ‘\\"—"‘-‘"‘Q}WN,,@ A0-0 % \-2Q -8B 6 a0N
RELINQUISHED BY: DATE: | nme:| . mm: RecEVED BY: | DATE: | mmME: WITH:
(SIGNATURE) A __ (SIGNATURE)
. ) 7 _
- Q&M 501500 |+ Doe (%,éﬂ[f(,{‘/ a2 WSkl .7V

REMARKS:

TYPE OF SAMPLE: W SPLIT SPOON CORES-SOIL
0O AR ROTARY CUTTINGS—-ROCK

O AUGER CUTTINGS-SOIL

O DRILL WATER (NO AIR IN SAMPLE) D OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

O AUGER CUTTINGS-ROCK
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i
|

CHAIN OF CUSTODY RECORD SAMPL
. FOR NUMBE
Engineering, Deslgn & Geosclences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
728 Pellissippl Partn J
. P.0. Box B3010 . Tn 37933-1010 OAK RIDGE NATIONAL LABORATORY CSW
WELL NO. LOCATION: ' TYPE:
aAg wo AG -2 o\ U yx&w\,
SAMPLER: N SAMPLE INTERVAL: DA 7;: TIME:
: NP7 |Z- -ga' | =24 {
RELINQUISHED BY: . WITH: RECEIVED BY: DATE: | TME: WITH:
(SIGNATURE) A (SIGNAJURE) i
o | E2 NV 1 P
| ‘&3 W&a Isvo = Aces /1590 [5022 | /9

|
|

REMARKS:

TYPE OF SAMPLE: O SPLIT SPOON CORES-SOIL
O AR ROTARY CUTTINGS—-ROCK

O AUGER CUTTINGS—SOIL

8 DRILL WATER (NO AIR IN SAMPLE) O Oﬂ}ER
ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

0 AUGER CUTTINGS-ROCK




1

ERC / EDGE

A, Environmental -um/rmm;crueu PROGRAM
WELL DATA NARRATIVE

: and .Energy WELL No. 996

G ' Services Co. —

General Information

1.1 Well Location

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
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, Iné., 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 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

pPAGE 1
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WELL DATA NARRATIVE
# and Energy L e Mo

Services Co.
[ ]

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

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"
surface casing was installed to a depth of
35.70. A bentonite seal was poured to
34.75'. The annulus was tremie grouted to
the surface; while grouting the borehole,
an alcohol type odor was again noticed.
Jill Greene was notified 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. v

11-27-89 An 8-inch borehole was drilled with a
tricone bit to 48.0°'. After a 1 hour
recharge, 18 feet of water was measured.. ‘

PaGe __2 oF 20
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The borehole was cleaned and the water
level checked again. 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.

Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
staihless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwent
the cleaning decontamination'proéedures outlined in
the drilling specifications (Release Specific
Technical Directions for Regulatory Compliance
Monitoring Wells Phase 1, Oak Ridge National
Laboratory, O©Oak Ridge, W.O0. K-4147, April 1987,
pgs. 2-4). A checklist of the cleaned materials is
included with this data package. '

PAGE 3 _ oF 20
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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 G'roup.
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 BSample Collection

One sample was collécted 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.

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 Program 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

q
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ultraviolet light for the presence of hydrocarbons.
The filter indicated no evidence of hydrocarbons.

Installation and Development

2.4.1 Installation

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 bo:ing 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 abdve the sandpack from 38.96 to 35.75 feet.

PAGE 5 OF 2Q.
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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 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.

PAGE &  oF 20
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Hydraulic Conductivity Testing

Well number 996 was tested for the determination of
hydraulic conductivity of the agquifer 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 cm/second (shown as
permeability on the hydraulic conductivity
calculations printout attached) was calculated using

the Bouwer and Rice method. A computer printout of

the hydraulic conductivity calculations is included in
this data package.

PAGE _1
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PRE=DRILLING CHECKL/IST FOR
MONITORING WELLS
LOMPLIANCE

LRE-DRILLING TASKS LATE INTIALS
1. EXCAVIION PERMIT OBTAINED 11-16-89 _C AL,
2. ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 11-16-89 c AR
Jo. SCREEN AND CASING HAVE BEEN WASHED, STEAMED, N/A

RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.

Jb. PRE-PACKAGED SCREENS, CASING AND CENTRALIZERS
WERE USED.

4. WORK AREA FOR SAMPLE EXAMINATION COVERED WITH
CLEAN POLYETHYLENE. '

5. CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS
ON HAND.

6. POLYETHYLENE COVER IN PLACE OVER HOLE.

7. AIR ROTARY COMPRESSED AIR SAMPLED.

11-27-89 CHAQ

11-16-89 _CADQ
11-16-89 CAS
11-16-89 ¢ AR
11-27-89 CKSQ

resuLrs: _No hydrocarbons were detected under ultraviolet light.

ADDITIONAL NOTES/OBSERVATIONS:

OBSERVER SIGNATURE/DATE QM*M 11/27/89

C. Allison Bailey

PaGE 8
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Services Co.

DECONTAMINATION CHECKLIST

ILLING £QUI
ISOPROPYL DEIONIZED

EQUIPMENT SCRAPE g@"” -;% . ngggL J/V‘;;’CES?
RIG X X X N/A N/A
AUGERS X X X X X
8rrs X X X X X
RODS X X X X X
SAMPLERS X X X | X X
PIPES X X X X | X
WORK TOOLS X- X X X X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DA . y 11/16/89
C. Allison Bailey

pace 9 orF _20.
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WELL No._ 996

ORNL MONITORING WELL LOG

@

pace _1 of_2

LOCATION:

ORILLER:

HELPER:

ORILL:

WAG-3

DATE: StTART __11-16-89

Larry Ledbetter

Amvsy:  11-28-89

Fred Dixon

Loceep gy: C- Allison Bailey

Ingersoll

Rand T-4

Carl Stooksbu
HEALTH PHYSIQIST: B?T Sh?npguqﬁy/

TYPE DRILLING:  Auger, Air Rotary

No. SAMPLES TAKEN:
covnTanueNT Tree: Plastic, Pan, Containment Box

LUBRICANT TYPE:_Green stuff

One (996 WO1)

eE: Drill Water

THICKNESS OF SOIL (REFUSAL DEPM).__ 16.0' DRALING FLUID SAMPLES:
DEPTH DRILLED IN Rocx- 163 ree._Water oA 11-27-89
roraL oePms oF wew__ 62.5
DEPTH SAMPLE PERCENT 1
(NUMBER & RECOVERY SOL/BEDROCK DESCRIPTION
INTERVAL) |(SPLIT SPOONS)

0.0 1.5 Gravel fi1l1. (PAD)

1.5 3.0 Clay, light brown, reddish, plastic, damp.
Contains gravel and chert fragments, weatherec.
whi te.

3.0{ 7.0 Clay, dark brown, with some chert, slightly
silty, moist. At 3.0' encountered a large
oolitic chert boulder.

7.0]16.0 *Smooth easy drilling, clay.

16.0|16.5 Hard drilling, shale/limestone.

16.5(17.5 Hard, rough, irregular drilling, limestone.

17.5145.0 Very hard, rough, irregular drilling. Slow.
Limestone.

45.0146.5 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 j
* No detailed 1ithologic log could be provided

from 7.0' to 62.5' due to the use of a

Pace 18 oF 20.
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# and Energy
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WELL Mo, 0%
Services Co.
ORNL MONITORING WELL LOG PaGE 2 oF 2
—
OEPTH SAMPLE PERCENT
FEE'IZ (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROM| TO INTERVAL) (SPUT SPOONS)
(* continued from page 1)

containment box.

pace 11 oF 20 .
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# and Energy No.—
W

Services Co.
LocAMONMWAG-3

WELL INSTALLATION./COMPLETION FORM LA RO
17208

O.RN.L._MONITORING WELL PROGRAM Azl,920 ]
ar g Allison Bailey ar Michael L. Ebers ELEY. GROUMD_B30 31
STERL ’gs%”NéﬁsZ
COMP. Geotek
o L M”L dbett Fred Di> DR/LUN(;IL 16 gg
. arr eapetter re TX0n STAR ~10-
ORULLER: Y HELPER: FINISHED- L 1=
DRILLING umao:g 22.0 mwow avceR 7.0 LF
INCH AUGER
R_J14.0 _ mwow narMEZE: LF
®_ 8.0 /NCW ROTARY 26.5 __LF.

MATERIALS USED
EST useD NY

5o POUNDS OF BENTONITE PELLETS (SURFACE CASING SEAL)
36.0 rralo 3/ SURFACE CASIVG
11.50 _12. Osuaws or coent (sumweace casve)
50.0 rounos or mouemeD aevTONTE (SuwACE casvg)
85.0 cwons or mmr (suerace casivg)
45.0 /7 or 4-On au stamsss sTm caswe
20.36 7 or 4-On ou stamuss smm sowemy
2.5 5.5 suowvs or swo
0050 0 Pomos or BENTOMIE PELLETS
9.0 suors or cuevr weL casvg)
350 POUNDS OF PORERED SENTONMITE (WELL CASING)
54.0 cwaws or mme s casve)
— FT. OF ___N STEEL AROTECTIVE CASING

Spillage,
SURFACE CASING TREMEE GRWOUTED s » 0O
STAMNLESS STEEL CASVG
TREME GVOUTED s AN
L COvR USED LOCKING STREL COVR
Dsummm-uwmr
N7 AP USED s R a0
MONITORING WELL PUMP BASE SET AT FEET.
CENTRALUZERS AT ___16.0__ T
31.0  pr
4 - spo,palB:%
AL DEPTHS ARE = paseliald
ALL ARE MEASURED = 4
FROM GROUND SURFACE ar wr —M—a&“"‘ o
UMLESS OTMERMISE NOTED: e E fracen
[

. 4.0

TYPE B WELL =mmm— A

pace 12 or 20



ERC / EDGE 996
’a Environmental WELL No.
and Ener‘y . 11/16/89
W' Services Co. DATE: ~o 2l
W/ TORIN /
CERTIFICATION
/TEM /MA TERIAL DAIE USED  BAICH NUMBER
SAND
11-27-89 1
BENTONITE 11-22-89 Stores
11-27-89 Stores
 STAINLESS STEEL SCREEN (PrePackacep B 15 )| 11-27-89 Stores
STAINLESS STEEL CASING (Prepaccacer B 10 )| 11-27-89 Stores
STAINLESS STEEL CENTRALIZERS (H?EPAarAGw 1_}3‘) 11-27-89 Stores
STAINLESS STEEL CAPS (Prepacxaced B 7°)| 11-27-89 Stores
MONITORING WELL PUMP - (PrREPACKAGED T%s) 4-10-90 5
ROUT 11-27-89 : 3
11-28-89 .3
WELL COVERS 11-27-89 Stores
SURFACE CASING 11-22-89 2
COMMENTS: |
osserver SovATREDATE_C-000, 0, B Qo 11/16/89

C. Allison Bailey 2>

pace 13 oF 20
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4P, Environmental WELL No. 996
# and Energy >
A >

Services Co.

POST— MPLE TION

CHECKLIST
COMPLIANCE
| DA INTALS
LPOST-WELL COMPLETION TASKS
.. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 11-16-89 A
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 11-16-89 CAGL
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION* PROVIDED.
3 . WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 4-10-90 DCL
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIATY
RECORDED.
4 DRILING SITE PROPERLY CLEANED UP AFTER 11-27-89 cbpp,

COMPLETION OF MWELL WSTALLATION.

» RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULA TORY COMPLIANCE MONITORING WELLS
PHASE | OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K-4147, APRIL 1987.

OBSERVER SIGNA TURE /DA EM 11/27/89
C. Allison Bailey

B .%m s Jutie 4/10/90
. arles Lytie

- pPace 14 oF 20
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ERCE

Environmental :
and Energy WELL No. 298
Services Co. LOCA TION-WAG-3

DEVELOPMENT DETAILS

MONITORING WELL
DEVELOPMENT FORM

METHOD OF . )

DEVELOPMENT: Surging and Pumping

DEVELOPMENT

BEGAN DATE: 4-02-90 TE:
- DEVELOPMENT

ENOING DATE: - 4-10-90

DEVELOPMENT
OBSERVED BY: D. Charles Lytle

ONE WELL VOLUME: 12.0 CALLONS

TOTAL GALLONS PumPED:_ 813 rora wew vouumes Pumeep:_34-4
IMITIAL pH: 1.5 - ANAL pH_ 1T

- INTTIAL

DESCRIPTION OF INITIAL TURSIDITY: ___Cloudy
DESCRIPTION OF FINAL TURBIDITY: ____Clear

FINAL MEASURED TURBIDITY: 2.0 NTU's

I

WATER DEPTH: 14.6 feet from ground surface.
DEVELOPMENT OBSERVATIONS

conpueTary (us/em)-—818  mnar conoucniry ( us/em)— 880

weLL APPrRovED BY: R. C. Williams MMES

CDOR

OF WATER: None

WA TER @ GROUND SURFACE Q 7ANK TRUCK

DISCHARGED 0O STORM SEWERS 0O STORAGE TANKS
A 0 DRUMS O OTHER

INITIAL PRE-DEVELOPMENT

OBSERVER SIGNATURE/DATE M@ﬁ#_‘mm
D. Charles Lytle

pace 15 or 20,
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wew vo. 396

LocAmon:WAG-3
DATE: 4/02/9Q

MONITORING WELL DEVELOPMENT PROGRESS

one wew voume = _12-0 carions
) DESCRPTION conoUC-

DATE | TmE | Siiows ory | BT | PH| n:i lls | wloies | comments
4-02-90 | 1100 | 42 | Cloudy - | 7.5| 878 | 42 3.5
4-02-90| 1300 | 10 | Cloudy - | 7.4| 87| 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 [RjeoneY | -- |7.5] 791] 156 | 13.0
_04- Slightly —
4-04-90| 1100 | 55 |y St 7.4/ 83 | 211 | 17.6
4-04-90| 1300 | 14 [2UVOMIY [ hgal g7 [ 225 | 19.0

S]qgﬁ“tlly ’
4-04-90 | 1500 | 49 Cloudy -~ | 7.5 836 | 274 | 22.8

TghtTy
4-09-90 | 1400 | 84 [;19% -~ | 7.6 811 | 358 | 29.8
4-10-90| 1430 | 24 |Clear 2.0 |7.7 880 | 413 | 34.4
O Ve OMeny Clear 2.0 | 7.7| 880 | 413 34.4
COMMENTS

Nice recharger and producer, passed and moved off hole.

oeserver sionarureare D Chonde &'3':

4/10/90

U tharTes Tvile —

PAGE 16 oF 20 .
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WELL No.

//)12654[ALAC‘¢CZZNQ7LQ?77L¢77’ CZ4LCQDZ¢477CWNG?

STt
WY om

THIS FROBRAM CALCD
SLUE-TEST DATA B

[ B A I

u; 1=

Lon a4l g

M
& SLUG

OF LNCONF INED

N R "4 feme

FENMETRATING WE

.
k!
i~
-
&
]
n
129
1
T
'’
2
1

{
i
)
4
]

i i i i s
e mT R Dk S i R —
FROJEDT d. s ERE1-001 |50 98 ITENT: MME fued i
SITE LODATION: 1

INFUT DATA ARE:

TNNER CASING -DIAMETER =  4.00 INCHES
INNEF SCREENM OR OFEN-HOLE DIAMETER =
DIAMETER OF DRILLED HOLE =  B.&3 IND
LENGTH OF SCREEM DR INTAKE FORTION =
DEFTH FROM STATIC LEVEL TO BOTTOM OF
THICKNESS OF SATURATED AQUIFER ZONE = 20.50 FE
DEFTH TCQ STATIC WATER LEVEL EBELOW REF. FOINT = s
ESTIMATED FOROSITY OF GRAVEL FACK :

FALLING-HEAD INDEX = 1 ("i" IF A

NUMBER OF DEFTH- ~TIME DATA FOINTE =

ll,"‘ll -

HO WARE CTOMRUTED FREOM INTERCEFT OF FLOT OF LOG(H) WS. TIME
SUCCESSIVE COMRPUTED
vQLUES FOR HO
(FEET)

1.9566
1.9782

PAGE 11 oF 20
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HYDRAULIC CONDUCTIVTY CALCULATIONS

I o TROOTD WSTEER

a2
-
FON
sl
<.
POt
4
i

Pod bl Lot

et e

Ta0
Jatd,

Sdy,
FhHO.
1080, ¢

2333322322242 32 233332223233 LS"

METHOD OF BOUWER AND RICE

COMFUTED RESULTS USING DIAMETER OF DRILLED HOLE:
FERMEABRILITY = 2. 12E-0& FT/SECOND = &.46E-0T CMAGED

TRANSMISSIVITY = 4.34E-05 FT#%Z/SECOND .

- PAGE 18 oF 20
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lneu No.

996

CHANGE IN WATER LEVEL IN FEET
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CHAIN OF CUSTODY RECORD SAMPLE
| N | fassd NUMBER
Engingertng, Deslgn & Geosclences Group, Inc. | WARTIN MARIETTA ENERGY SYSTEMS | o .
. P0. Box 23010 Kuoxvill, Tn 378331010 OAK RIDGE NATIONAL LABORATORY q
WELL NO. LOCATION: PE
N -2 Dal\ Wedexr
SWPLER: : SAMPLE INTERVAL: DATE: TIME:
—‘% ' . A (Lza-59 | 1024
RELINQUISHED BY: DATE: | imez| . mm: recavep gy, | oarE: | nme: WITH:
(SIGNA TURE) | - (sonaTure) |
M&% o150 5 | EDEE. 9@/&@; I590 | I522 | /4 py

TYPE OF SAMPLE: O SPUT SPOON CORES—SOI

O AUGER CUTTINGS—-SOIL O AUGER CUTTINGS-ROCK
O AR ROTARY CUTTINGS—-ROCK

8 DRILL WATER (NO AIR IN SAMPLE) D OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.
REMARKS: '
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MONITORING WELL PROGRAM

AP, Environmental
WELL DATA NARRATIVE
: and Energy LL DATA AR,

Services Co.

General Information
1.1 Well Location

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

pace 1
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Services Co.

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

11-13-89

11-14-89
11-15-89

11-16-89

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.

The rig and equipment were decontaminated
and mobilized to the site. The diverter
head was connected and a 14" 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°'.

The annulus was tremied grouted to the
surface. ’

The rig and equipment were decontaminated
and mobilized to the site.

‘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 j
21
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Technical Information

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°'. Thé 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.

2.1 Decontamination Procedures

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

pace 3_ oF _21
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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.O0. K-4147, April 1987,
pgs. 2-4). A checklist of the cleaned materials is
included with this data package.

2.2 G@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.

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

.

PAGE _4  oF _21
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data package. Soil sample 997501 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/cm’® was calculated.

Installation and Development

2.4.1 Installation

This was a "Type D" well. A 22.0-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

PAGE _5 oF
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was then tremied into the annular space from 33.0 to
11.95 feet, with a 2.31-foot 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 Well Development

Well number 997 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 812 gallons of water had been
evacuated and the clarity of the discharge water was
approved by the company represehtative. The final
turbidity value measured at completion was 5.0 NTU's.

A development form showing the exact method of

development and other pertinent data is appended.

2.4.3 Installation of Dedicated Monitoring Well
| Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed on
4-24-90 at a depth of 59.4 feet below ground surface.

PAGE _6_

oF



ERC / EDGE
’: Environmental MONITORING WELL PROGRAM
A

WELL DATA NARRATIVE
and Energy 947

. WELL No.
Services Co. e

These pumps are decontaminated at American Sigma and

are sent prepackaged. A copy of the pump
certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 997 was tested for the determination of
hydraulic conductivity of the aquifer in the vicinity
of the weil 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™* cm/second (shown as
permeability on the ‘hydraulic conductivity
calculations printout attached) was calculated using
the Bouwer and Rice method. A computer printout of
the hydraulic conductivity calculations is included in
this data package.

PAGE _1 oF 21
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PRE-DRILLING CHECKLIST FOR
MONITORING WELLS

LOMPLIANCE
PRE-DRILLING TASKS DPATE INTIALS
1. EXCAVTION PERMIT OBTAINED 11-09-89 il
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 11-09-89 C&D
Ja. SCREEN AND CASING HAVE BEEN WASHED, STEAMED, N/A
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.

Zb. PRE—-PACKAGED SCREENS, CASING AND CENTRALIZERS 11-27-89 QJ’*B
WERE USED.

4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 11-09-89 _cf &
CLEAN POL YETHYLENE. ‘

5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 11-09-89 CAG
ON HAND.

6. POLYETHYLENE COVER IN PLACE OVER HOLE. - 11-09-89 ca

7. AIR ROTARY COMPRESSED AIR SAMPLED.

RESULTS:

ADDITIONAL NOTES/OBSERVA TIONS:

M Q% 11-09-89
jmothy AL .
é #gg%§.>M 11/27/89
OBSERVER S7GVA7UREﬁA7E Toon aﬂey <

Pace 8 or 21,
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMEN
.y ISOPROPYL DEIONIZED
STEAM s ALCOHOL WATER

EQUIPMENT SCRAPE CLEAN RINSE RINSE RINSE
RIC X X X N/A N/A
AUGERS X X X X X
8ITs X X X X X
RODS X X X X X
SAMPLERS X X X X X
PIPES X X X X X
WORK TOOLS X X x* X X
AUGER PINS X X X X X

-

X

OBSERVER SIGNATURE/DATE (___ . 11/09/89
C. Allison Bailey » ‘

Pa6e S oF 21,
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ORNL MONITORING WELL LOG pace _1_ o 2 *
Locanon: _WAG-3 oAl smaer _ 11-09-89
pruLer- _George Akins Fnvisy: _11-27-89

. Loccep By Timothy A. Lee
HeLPer:  _Steve Kirk or L——A‘I'T‘LB‘%ﬁwon ailey

HEAL TH PHYSIasT: Bill Shinpaugh

DRILL: Schramm

TvPE orRiLLNG: _SP1it Spoon/Auger LusricanT nee:__Green stuff
1 ree. S0i1, Split Spoon

No. SAMPLES TAKEN:
conTAINMENT Tyee: Plastic and Pan

THICKNESS OF SOIL (REFUSAL DEPTH): 11.6 ORILLING FLUID SAMPLES:
OEPTH DRILED W Roowi___21-90 nee.__N/A DATE:
TOTAL DEPTH OF WELL___33.5
DEPTH SAMPLE | PERCENT '
(NUMBER & RECOVERY SOl /BEDROCK DESORWP TTOV
INTERVAL) _|(SPLIT SPOONS)
0.0 1.5 Gravel fill.
.51 2.0 85% Clay, dark yellowish orange, damp, dense, -
plastic, fill? Scattered limestone gravel. ‘
.0} 2.6 85% Clay, moderate brown, nlastic, damp, scattered .
roots.
6] 3.2 85% Clay, dark yellowish orange, damp, slightly

silty, nlastic

.2| 3.6 85% _Clay, dark yellowish orange, damp, plastic;

scattered sandstone fragments, dark reddish

brown, medium grained.

.6/ 5.6 20% Clay dark yellowish orange, damp, plastic;
scattered limestone gravel; fill and gravel?
.6 7.6 Bulk Densit) 100% Clay, dark yellowish orange, damp, 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';

Bulk Density = 2.04 g/cm3.

.6 9.6 100% Clay, dark yellowish orange, damp, dense,

plastic; mottled clay, yellowish grey, d'ar%
dense, slightly silty; scattered dark sheets

pPAGE 10, oF 21
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Environmental
and Energy
Services Co.

WELL No. 9937

ORNL MONITORING WELL LOG PAGE _2_ oF_2_
U o SAMPLE PERCENT o —
TRt 35| WAL | (St engows) SO/ BEDROGK DESRIPTION
7.619.6 (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.(' plastic, slightly silty; mottled with clay,
yellowish gray, damp, dense, plastic. Soil
, sample taken from 10.7' to 11.0'.
11.4 |11.6 100% Limestone, shaley, dark olive gray. Hard.
11.6 Split spoon refusal.
11.6 6" auger refusal.
11.6 [13.0 * Hard, rough, irregular drilling.
13.0 [16.0 Very hard, rough, irregular drilling.
16.0 [18.0 Smooth, soft, fast, regular drilling.
18.0 [29.0 Hard, rough, slow, regular drilling.
29.0 [31.0 Hard, smooth drilling, slightly faster drilling.
31.0 {33.5 Hard, rough, irregular drilling. Slow. j
33.5 Total Depth

| * No detailed lithologic log could be provided

from 11.6 to 33.5' due to use of containment

box.

Pace 11 oF _21




ERC / EDGE
Environmental
and Energy
Services Co.

S

MELL No.

997

WELL INSTALLATION /COMPLETION FORM

O.R.N.L. MONITORING WELL PROGRAM
LtocGep C, Allison Bailey/  PROOFED
By Timothy A. Lee 8r.  Michael L. Ebers

ORILLING COMPANY:  Geotek

orRILLER-  George Akins HELPER: _Steve Kirk

ORILLING METHOD: R ___22 .0 INCH AUGER ___8.0 LF
(] __INCH AUGER LF.

mq:gwcw ROTARY, _] LF.
© .0 INCH ROTARY _] LF.

MATERIALS USED
£3ST.  UseD

ZﬁQ'maf.mvmzmMAczmm
T or 16 w sumrace caswe
SACKS OF CEMENT (SURFACE CASING)
POUNDS OF PONDERED BENTOMITE (SURFACE CASING)
GALLONS OF BATER (SURFACE CASING)
18.23 7 or 2.0n ou, srameess sz caswe
15.86 4 afZ_-OAtw. STANLESS STEEL SCREEN
L0 7.0 stoxs of sww
5Q.0 50,0 rounos or sevrowr PaLLeTS
SACKS OF CEMENT (WELL CASIG)
POUNDS OF PONDERED BENTONITE (WELL CASWG)
350 cusows of mIER (wELL CASNG)
17.5 7 or 8w s promcme caswe
REASON FOR DFFERENCES BETWEEN ESTMATED VOLUMES
gjfﬁ%ge and irreqular boring diameter.

v,'

~J

C:) o

.5

25
32

L,

- 30.0

SURFACE CASING TREME GROUTED s a0
STAMLESS STEEL CASING
TREME QYOUTED s a0

& Loo0ove SEEL covem
anmmw

NELL COVER USED

0 omexr
SILT TRAP USED s M 0O
MONITORING WELL PUMP BASE SET AT _59.4 _ FEFT.
CENTRAUZERS AT ___15.0  rzET.
29.0  frer
FEET.

NOTE:

AlLL DEPTHS ARE MEASURED
FROM GROUND SURFACE
UNLESS OTHERWSE NOTED:

TYPE D WELL

NOLE CLEANED OUT
w 33.0 pr

BOTTOW OF BORE
woe 335 merr

”,
.Q".

Ny
]
[}

(MM
[

\
AHHANV AKKHHHHHHHH

- NNNNNNN AN

3
|

[ MMNMNM
IV 0N, 0,000

v
|

l;[;i;l;l;l;lil

v

DY 88t LAUALALNY A

ER nin

VR MRy AN

LocA non_WAG-3

“"%ﬁf "6’1":1 Nk

£
a.zv GROUND B30 . 24
smi aswo”gﬁl

DRILLING DATJES:
STARTED. 11-09-89
FINISHED: 1 1-£0-8Y

AP
0_3/4 w ou swraces

mroreme caswe 2. 80 sexr

ppe. SURFACE 1O
.6 BELOw GROUND
SURFACE

CONCRETE PAD

22.0 w ou sore wae

NNNNNNNN\N \'\

0.0 m 8.0 s
avovrssa 0.0 m
R0 rar

i

t
I
|

2.0 w sruwess sEm caswe
EET ABOVE GROUND
suvrace 3,82 mxT 8erow

QPOLND SURFACE
Bentonite s 13.25m
4.65  rer

aeonoox Loer 11.6

&_Oummm

mwrm(LO_

™
9.64 sy
CENTRALIZER
BENTONTTE PELLET SEAL,

9.64 »w11.95 sy

s pacx 11.95 o
33.0  pger

°




ERC / EDGE
AP, Environmental
# and Energy
A =

Services Co.

WELL No.__ 997
DATE: 11/13/89

TORIN: L
CERTIFICA TION
I TEM /MA TERIAL DATE USED  BATCH NUMBER
SAND
11-27-89 1
11-13-89 Stores
BENTONITE
11-27-89 Stores
B ES
STAINLESS STEEL SCREEN (PrePackace B 4> )| 11-27-89 1
STAINLESS STEEL CASING (Prepackacer B )1 11-27-89 1
STAINLESS STEEL CENTRAUZERS (PREPAcxaced g Yo )| 11-27-89 1
STAINLESS STEEL CAPS (Preackacep B 1T5)| 11-27-89 1
MONITORING WELL PUMP (PREPACKAGED B a-28-90 5
11-14-89 3
r
g 11-27-89 3
WELL COVERS 11-27-89 1
SURFACE CASING 11-13-89 2

COMMENTS:

OBSERVER SIGNATURE/DATE (- 11/27/89
. 1son Bailey

-

pace _13 or 21
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Services Co.

POST— WP ETION
CHECKLIST
COMPLIANCE
LPATE IM/TIALS
LOST-WELL COMPLETION TASKS
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 11-09-89 AR

OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 11-09-89 CAR
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED.

_ 4-24-

3 WELL DEVELOPED IN AcCoRDANCE WTH THE sPecricatian® 240 el
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVTY
RECORDED.

4 DRILING SITE PROPERLY CLEANED UP AFTER 1-27-89
COMPLETION OF WELL WSTALLATION.

® RELEASE SPECIFIC TECHMICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING. WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRIL 1987.

OBSERVER samw&'/mrx:; - (000 &:g;%f 11/27/89
' . Allison Bailey
Lﬁ n 11/09/89

Timothy A. Teg

P .(] ‘!QPQQ!D4E,@ ) 4/24/90
. Lharles Lyt ,

PaGe 14 oF 21,
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ERCE |
4P, Environmental 997
# and Energy WELL No. 7" _
‘ Services Co. LOCA HONWAG‘?’

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

ﬂ%p Surging and Pumping

DEVELOPMENT

BEGAN pATE: _ 4-02-90 TIME:
DEVELOPMENT '

ENOING DATE: ___4-24-90

DEVELOPMENT '

OBSERVED BY: D. Charles Lytle

ONE wELL voLume:_44.7 GALLONS

roTAL GALLONS PUMPED: 832 rorar wew vorumes pumeep: _18.2
IMTIAL pH:_ 1.6 FINAL pH:_ 1.5 ,
INITIAL CONDUCTIVITY (K S/em): 185 mnaL cowoucnvry (uS/em)-_684

DESCRIPTION OF INITIAL TURBIDITY-_C10udy

DESCRIPTION OF FINAL TURSIDITY-__Clear

FINAL MEASURED TURBIOITY: 5.0 NTU's

werL APPrRovED 8Y:  R. C. Williams MMES

ODOR

OF WATER: Sulfer Smell

WA TER GROUND SURFACE Q 7TANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
JO: 0 DRUMS Q oTHER

INITIAL PRE-DEVELOPMENT
WATER DEPTH: 6.5 feet from around surface.

DEVELOPMENT _OBSERVATIONS

OBSERVER SIGNATURE/DATE 2. 4/24/90
D. Charles Lytle

page 15 or _21
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Environmental

and Energy
Services Co.

we vo. 997
Locanon: _WAG-3

DATE: _4/02/90

MONITORING WELL DEVELOPMENT PROGRESS

o wers vorume = 227 caions
T ewows oESCRPTION conouc-|_ToTAL WELL
DATE TIME UMD Sy | Ul | PH JJor | Gl | e COMMENTS
4-02-90| 1300 149 Cloudy -- 7.6 | 785 149 3.3
4-02-90| 1500 24 C]budy -- 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 1804 277 6.2
4-04-90| 1300 24 Cloudy -- 7.5 |825 301 6.7
0 STlightly .
4-06-90| 1400 82 1oudy 7.5 | 820 383 8.6
4-17-90| 1430 | 132 ]IV | . |76 sz | 515 | 11.5
4-19-90| 1330 | 159 |2MVIntly by 4 Ty08 | 674 | 15.1
loudy ‘
4-24-90| 1430 138 Clear 5.0 7.5 (684 812 18.2
RESULTS AT END
OF DEVELOPMENT Clear 5.0 7.5 | 684 812 18.2
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 SIGNATURE/DATE U]\ .{’éﬁ ée ésﬁ 4/24/90

pPaGe 16 or 21
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HYDRAULIC CONDUCTIVUTY CALCULATIONS

~ T d &~ ™
GRAM CALTULATE
DisTh RaSeD

METHOD OF COQ

18]
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£

[

TE LOCATION. ¥io -

-

DhE, INC. FIELD INVESTIGATOR: BRUCE McMASTER

=z
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EN OF OFEN-HOLE DIGMETEFR:
METER OF DRILLED MOLE = .63 INCH
OF SCREEN OR INTAKE FORTION =
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TGO SETATIC WATER LEVEL EELOW F
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HYDRAULIC CONDUCTIVUTY CALCULATIONS

®
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HYDRAULIC CONDUCTIVITY CALCULA [IONS

b

fn b ks bre BT R BY G 2

®
o~

[ 5 B Y I = R

LSS S 2SS0 822222202 RESSERERERELLSSEIREELSIDESSSETRESE S

i
-
-
e
i
e}
T

7
c
=
m
e
'J\
o
e

=ICE

T AMETES AE mmt i T L
COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:
FERMEAEILITY = 1.&3E~0% FT/SECOND =  4,99E-04 CM/SED

'+ A

TRANGMISEIVITY = Z2.SBE-04 FTyxZ/SECOND
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CHANGE IN WATER LEVEL IN FEET

unH

- HH

n
4

B

THAHH

1.0
ok}
o8

Q7

—T4t+HHt

0.6

Ll

‘Ji

0.5
04

03

0.2

T

0.18

0.

0.08.
0.07

0.06

0.08.
0.04

Nl
M

0.03

Q.02

0.01

W,

JOSEC.

2 3 4 SMIN.
TIME IN MINUTES
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SAMPLE
| CHAIN OF Cl{g ;'OD)’ RECORD i
Engineering, Design & Geosciences Group, Inc. | MARTIN MAR/[_-" JTTA ENERGY SYSTEMS
726 Pelllssippl Parkwa ot97scl
|, P.0. Box 23010 Knoxville, Tn 37833-1010 OAK RIDGE NATIONAL LABORATORY
HELL NO. ) i LOCATION: : TYPE:
41 WA 3 So 1%
SAMPLER: ) -- ' 12 SAMPLE INTERVAL: ) ' DATE: TIME:
M(T’LG ? — oD @ o1 -u.o’ (t-4-&9 [oco
RELINQUISHED &BY: DATE: | TIME: « WITH: . RECEIVED BY: DA IE . TIME: WTH:
(SIGNATURE) : (SIGNATURE) ‘

M Q/% {ron|dsoe | 2 Ao |til9o |15e0 | DRNL
> . .

TYPE OF SAMPLE: i SPLIT SPOON CORES—-SOIL - O AUGER CUTTINGS—-SOIL O AUGER CUTTINGS-ROCK

O AR ROTARY CUTIINGS-ROCK O DRILL WATER (NO AIR IN SAMPLE) 0O OTHER

ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED,
REMARKS:
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ERC / EDGE

AP, Environmental MONITORING ELL PROGRAM
: and Energy mafm MRy TE
W' Services Co. No——

General Information
1.1 VWwell Locat:lon

Monitoring well number 998 is located in WAG 3. It is
located 450 feet south of the SWSA 3 boundary fence.
The 1location is shown on ORNL drawing number
C3E20004 A075. Survey coordinates for this well are
N 20,984.5939, E26,235.9355 (X-10 grid) or latitude
35°=55'=-00.82" and longitude 84°-19'-42.35",
Coordinate data were provided by Martin Marietta
Energy Systems. The method used for conversion from
X=-10 grid to Tennessee-Lambert State Plane Coordinates
came from the publication "Tennessee Valley Authority
Data Services Branch and Mapping Services Branch, Oak
Ridge, Tennessee, DOE Plant Control, November 6, 1985,
Field Book: ESS-3115, pp. 1-20." The latitude and
longitude were calculated by Adams Craft Herz Walker
Engineering, Inc., using methods from the U.S. Coast
and Geodetic Survey Publication 62-4, "State Plane
Coordinates by Automatic Data Processing."

1.2 Drilling Information . |

Well number 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 was
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

PAGE _1__

or 20
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MONITORING WELL PROGRAM

AP, Environmental
WELL DATA NARRATIVE
5 and Energy | LL DAT4 NATEAT

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

9-23-87 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. |

9-24-87 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.

9-25-87 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.

Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,

“stainless steel screen, stainless steel casing,

centralizers, and stainless steel silt trap underwent
the cleaning decontamination procedures outlined in

PAGE _2__
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ERC / EDGE

AP, Environmental MONITORING WELL PROGRAM
# and Energy WELL DATA NARRATIVE
@' Services Co. WELL No__298

the drilling specifications (Release Specific
Technical Directions for Regulatory Compliance
Monitoring Wells Phase 1, Oak Ridge National
Laboratory, oOak 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.

2.3 BSample Collection

Two soil samples were collected during drilling,
placed in I-CHEM specialty cleaned glass containers,
sealed and submitted to Sample Receiving, Analytical
Chemistry Division, Bldg. 4500S, ORNL. Chain of
custody forms for these samples are included with this
data package. Soil sample 998502 was collected in the
split spoon interval from 3.1 feet to 3.2 feet on

PAGE _3_
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WELL DATA NARRATIVE

# and Energy IL DATA NASRES

W~ Services Co. I

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/cm® was calculated.

Installation and Development
2.4.1 Installation

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 tq

'19.7 feet. A 2-inch diameter stainless steel casing

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 4
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2.4.2 Well Development

Well number 998 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 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 Dedicated Monitoring Well
Pump

After the well waé developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed on
4-23-90 at a depth of 17.8 feet below ground surface.
These pumps are decontaminated at American Sigma and
are sent prepackaged. A copy of the pump
certification is kept on file at ORNL.

Bydraulic Conductivity 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

pace S _ oF 20
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WELL DATA NARRATIVE
and Energy 958

Services Co.

’: Environmental MONITORING WELL PROGRAM

WELL No.,

measured using a Druck 15 psig pressure transducer and
an Oomnidata Datapod II data recorder. The hydraulic
conductivity value of 9.39 x 10°° cm/second (shown as
_permeability = on the hydraulic conductivity
calculations printout attached) was calculated using
the Bouwer and Rice method. A computer printout of
the hydraulic conductivity calculations is included in
this data package.

pace & _

or 20



' ERC / EDGE
AP, Environmental 998
# and Energy WELL No.——
W' Services Co.
=R, H, I Fi
MON/TOR, ‘
COMPLIANCE
PRE—DRILLING TASKS LPATE INITIALS
1. EXCAVATION PERMIT OBTAINED. 9-23-87 _ sE
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 9-23-87 _apE
30.  SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, N/A
RINSED WTH DE—IONIZED OR DISTILLED WATER, RINSED
WITH ISOPROPYL ALCOHMOL WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
3.  PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 9-25-87 _pue
- WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 9-23-87 mee
CLEAN POLYETHYLENE.
5 CLEAN KNIVES GLOVES, SAMPLE JARS AND LABELS 9-23-87 AUE
ON—HAND.
6 POL YETHYLENE COVER IN PLACE OVER HOLE. 9-23-87 sE

ADDITIONAL NOTES/OBSERVATIONS:

AN

OBSERVER SIGNA WM/DARLQ«ML--Q—{i«— 9/25/87

Michael L.\Ebers

pace _ o
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ERC / EDGE

W Environmental 998
# and Energy WELL No.22° _
@' Services Co.
N TAMINA TION CH, /ST
DRILLING EQUIPMENT
o ISOPROPYL DEIONIZED
STEAM ALCOHOL WATER
EQUIPMENT SCRAPE CLEAN RINSE RINSE RINSE
oG X X X N/A N/A
AUGERS X X X X X
arrs X X X X X
RODS X X X X X
SAMPLERS X X X X X
PIPES X X X X X
WORK TOOLS X : X X X X
AUGER FPINS X X X X X
OBSERVER SIGNATURE/DA . 9/23/87

Michael L.\Ebers

pace 8 or _20
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WELL No._398 _

ORNL MONITORING WELL LOG

pace 1o 2

tocanon: SUSA 3

ORILLER: Rick Pickel

MELPER:

OrRiL:  _Schramm

DATE: sramrr: _9/23/87

AmisH: _9/25/87

Leo Johnson

Loceep grM.L. Ebers

HEALTH PHYSICIST: Paul Eldridge

TYPE DRILLING: Sp1it Spoon, 7" Auger

LUBRICANT TYPe:Molvkote 1000

No. SAMPLES TAKEN:_TWO

CONTAINMENT TyPe:  Auger Pan.and Plastic -

nee: Soil

THICKNESS OF Soll. (REFUsAL DePTH).__8-0 DRILING FLUID SAMPLES:

OEPTY DRILLED IN ROCK: 12.7 ree.__ N/A DATE:

TOTAL DEPTH OF WELL: 20,7

DEPTH SAMPLE PERCENT ' ﬂﬂ
(NUMBER & RECOVERY SOUL/BEDROCK DESCRPTION
INTERVAL) |(sPUT sPoans)

0.0] 1.5 100% Loam, silty, moderate yellowish brown, dry,
crumbly, few roots in upper 0.3'.

1.5] 5.8] 0998501 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.

5.8 7.2 100% Clay, dark yellowish brown with abundant
siltstone fragments varying in color from
1ight greenish gray, light vellowish orange
and reddish brown, crumbly, damp:

7.2] 7.8] 0998502 100% Clay, dark yellowish brown, soft plastic, damp

@7.7-7.8'
7.8] 8.0 100% Siltstone, light gray, weathered, crumbly, and
shale, greenish gray, weathered.
8.0 Split spoon refusal.
Bulk Density Sample @ 2.6 - 3.05'
Bulk Density = 2.gfgrgms/cm3
8.0J11.0 Clay, dark yellowish brown, damp, soft.
11.0(12.8 Limestone, hard, medium gray.
12.8113.6 Shale, silty, greenish gray.
13.6]20.7 Shale, calcareous, reddish brown.

PAGE _9_ oF 20.
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ORNL MONITORING WELL LOG PAGE _2_ oF_2 Ii'
————— ————
OEPTH SAMPLE PERCENT
| __(FEET)

FROM

20.7

(NUMBER & RECOVERY
TO INTERVAL)

SOIL/BEDROCK DESCRIPTION
(SPLIT SPOONS) _

Total Depth

PAace 10 oF 20



ERC / EDGE
AP, Environmental
g and Energy
A

Services Co.

WELL No_ 998

WELL INSTALLATION /COMPLETION FORM

O.RN.L.__MONITORING WELL PROGRAM
LOGGED Michael L. Ebers/ PROOFED

ar: Danie av._Michael L, Ebers
A. L. Clark Drilling Services
oriLLER: Richard Pickel

ORILLING COMPANY:

HELPeR: Leo Johnson

EQUIPMENT W_7  mwewaveer__20.7  1F
o INCH AUGER

MATERALS USED

EST. USED

VoL VoL

15.0 fzET 0F _2.0 M. S.S. SCREEN
1.9 rEET OF _2.0 W, S.5. casvG
3.0 4.0 s4cxs oF swo
3.0 35.0 POUNDS OF BENTONITE PELLETS
L0 1.0 SAOKS OF CEMENT
1.0 PouNDs oF POWDERED BENTONITE
5.0 caions oF wurER (cEMENTING)

REASON FOR DFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLLNES

Krevee o " Ya]

MONITORING WELL PUMP BASE SET AT _17.8  rExT.

LocaTIoN_WAG-3

?!% :%g :gggggém i
ELEV. GROUND_O/c. LT
ELEV. TOP S rA/NéﬁS: 33

STEEL CASING_S/9.55
ORILLING DATES:
STARTED:__9-23-87
FINISHED_2=£0 -

LOCKIVG STEEL COVER
S_NGI OMETER

STEEL PROTECTIVE CASING
3.97 £7 a0 aromo

m_&.lﬂ. aaow

4— L%, 20.0 yer

":.:'.:' - smameess sem 0.010

CENTRALZERS AT __ 4.0 roT .
20.0 FEET.
FEET.

NOTE:

ALL DEPTHS ARE MEASURED

§OE QLEAMED OUT

FIRON SROUND SURFACE » 20.0

UMLESS OTHERWISE NOTED:

2.0 _nov ouenn

SLOTTED SOREEN
4.7 119.7 s

&Mw sr»um*

— 8

SIEEL ST RAP/CAP

SOTTNM OF BORDYOLE

TYPE A WELL =

19.7 p 20.0 oy




ERC / EDGE

Environmental WELL No._ 998 _
and Energy DATE- 9/25/87
Services Co. -
ON/TORING M, //
CERTIFICATION
ITEM /MA TERIAL LAIE USER  BATCH NUMBER
SAND 9/25/87 2
9/25/87 2
BENTOMITE
m S
STAINLESS STEEL SCREEN (Preracxaced 4o )| 9725787 5
STAINLESS STEEL CASING (Preracacen B B /25/87 5
STAINLESS STEEL CENTRAUZERS (PREPACKAGED B 125)| 99587 5
STAINLESS STEEL CAPS (repackacer B )| g/75,87 5
MONITORING WELL PUMP (PREPACKAGED D. N’Eos 4/23/90 5
GROUT 9/26/87
12/87 15
WELL COVERS 1
SURFACE CASING 12/87 2

COMMENTS:

f

| [\
. — _
OBSERVER SIGNA TURE/DA mw M/ 87

Michael L. ﬁbers




| ERC / EDGE |
4P, Environmental 998
# and Energy WELL No.—
W

Services Co.

POST-WELL COMPLETION
CHECKL/IST
COMPLIANCE
DATE IN/TALS
POST—WELL COMPLETION TASKS
. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 9/25/87 find
OTMER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 9/25/87  _puee
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED. 4/23/90 ,
'3 WELL DEVELOPED IN ACCORDANCE WTH THE sPecicamown® o770  DCL
PROVIDED AND DETALS OF THE DEVELOPMENT ACTIMTY
RECORDED.
4 DRLLWNG SITE PROPERLY CLEAMED UP AFTER 9/25/87 = _apE

COMPLETION OF MELL INSTALLATION.

® RELEASE SPECIFIC TECHWICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRK 1987.

OBSERVER SIGNATURE /DA E@-&m— 9/25/87

Michael L. Ybers

meﬁ?rdk 4/23/90
D. Charles LytTe

PAGE 13 oF _20



ERCE
4P, Environmental . 998
# and Energy LL No. 2B
G ' Services Co. LOCA TIONMAG-3 .

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .

pEVELOPMENT:  Surging and Pumping

DEVELOPMENT : '

BEGAN DATE:__ 4/19/90 TME:
DEVELOPMENT

enove pATE:  4/23/90

DEVELOPMENT ) Charles Lytle

ONE WELL VOLUME: 10.0 GALLONS

rO7AL GALLONS PumPED: 311 ro7AL WELL VOLUMES PUMPED:__31.1
mTAL pH:_1-T ANAL pHe 1-T
INITIAL CONDUCTIVITY (K S/em):_ %38 AmaL comoucnviry ( us/em)-— 536
DESCRIPTION OF INITIAL TurgiiTy-__S1ightly Cloudy
DESCRIPTION OF FINAL TURSIDITY.___Clear .
FINAL MEASURED TURBIDITY: 3.0 NTU's
WELL APPROVED BY: R. C. Williams MMES
0DOR
oF WATER: _ None
WA TER K GROUND SURFACE O TANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
10! O DRUMS O OTHER

INITIAL PRE—DEVELOPMENT
WATER DEPTH: +.2" above ground surface.

DEVEL OPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE _‘D_Qn@a&gj&»u 23/90 .

D. Charles Lytle

" pace 14 or 20




ERCE weL vo. 998
- Environmental | LOCA Tow-WAG-3
# and Energy -WAG-3
' Services Co. DATE: 4/19/90

MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = __10.0 carsons

T aauaws DESOMPTION | MEASURED conouc-]| _ToTAL WELL
DATE TIME PUMPED a n}:’a’gg pH , Z:L:" , GALLONS oS COMMENTS
4-19-90| 1330 156 E]ggdvly -- 7.7 498 | 156 15.6
4-23-90| 1430 155 Clear 3.0 7.7( 536 | 311 31.1
RESULTS AT END Clear 3.0 7.7 536 311 31.1
OF DEVELOPMENT

COMMENTS N ce producer. Cleared fast and remained clear even after several -

cycles after surging. Passed and moved off of hole.

OBSERVER SIGNATURE /DA TE J>~,,()vb~0—°0§? - 4/23/90

CY 1
U, viaricy LYLUITT

pace 15 or 20
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998

HYDRAUL. UL/C‘ C‘ONDUC‘77 W Iy C‘A L C‘ULA 770/V5

™o TE T . T
Mida [0 R0 B I WA S o FEE
T ETRIT .
ol doimid

MO s

IMNE I
THIME ETER
Tih“E EF DF nFI LEDR HOLE = c.:E IHC

LENGTH DF SCREEN OR INTAKE FORTION =
DEFTH FROM STATIC LEVEL TO BOTTOM DF
THICKNESS OF ST ADUIFER ZONE =
DEFTH 7O STATIC 3 REF .
ESTIMATED FOROSI BRAVEL BACH
FALLING-HEGD IMDEX = 1 ("1" IF FALLIMNG,
NUMEER OF DEFTH-TIME D&TH FOINTS = 22

H =8 J

pran

-
4
H

INTERCEFT OF FLOT OF LOG(H: VE.

VE COMPUTED
g FOR HC
EET:

Tl[‘l’]!-—i

1.&6417
1.,70598

pace 18 or 20
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ERC / EDGE
Environmental
and Energy
Services Co.

WELL No.__ 998

HYDRAULIC CONDUCTIVITY CALCULATION.

LS 2322222220338 RSRS R RLLREDEREE:

METHOD

OF EBOUWER

[ P A Tt S DA S N S A )

Py

A

Fod poa tan

REGUHLTE UESING DIAMETER

s

ol
1
[
1]

- T . = [ e O W At
SECOND = T,39E-05 CM/ZED

pace X1 or

20

—
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WELL MNo._ 998

CHANGE IN WATER LEVEL IN FEET

10.5
9.0
80

0.2

0.08
o907

10,06,

0.04

0.03

Q.02

10 5
6.0 = s T
+ = T 3 v = T
LT = 2! : —F = T
40
30 SZE x : ===
= :
> = et = =
‘ : == '::‘-'ll::::i: :: “""':"'*‘:g:—"":'f:.": :
= > : . :
"'H‘ - - > a
20 =5 = : s RenTE S
- : , S A
- ‘- ) T pety
H HED] "
s et — 1 . T if 4=
nE-an ;
UBEES  VEE B T T T
- O in T | e, :
———t H B . 1 H NI B
10 MO 9B R ) | . T 1 —
o — M K H
Q9
08
Q7
0.6 : E ,
0.5 : e P T 3 2
04
03 = === =SS S =
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1 1 1 L 1 = 5 N
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0.08 SSSS=SS e e e e e e e * se = SE =S oETE!
.08
== = *
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T
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| CHAIN OF CUSTODY RECORD  |sawrLe
T )R MCI/CONSULTING ENGIN . FoR '
(1)) gy MCLICONSULTING ENGINEERS, INC- IMARTIN MARIETTA ENERGY SYSTEMS
(615)966-9788 OAK RIDGE NATIONAL LABORATORY O3 Sol
WELL NO.. 0998 LOCATION. - SWSA 3 TYPE: Serc
) |
SAMPLER| 21 10 3.2 DATE: :
ST — - ey | ham
IGNAT URE

RELINQUISHED BY. . . . RECIEVED BY . . . .

. (SIGNATURE) DATE. TIME WITH. ( SIGNATURE) DATE . TIME . WITH.

(ﬁ' ! gji_ §| | "7"‘/{7 Qdsanm McT /nlmbn @AN&\ I%za(s7| 9 ¥S 0PNL

X — 7 |

0Z 4O 6T IOV

REMARKS .




02 40 0Z ddDVd

- CHAIN OF CUSTODY RECORD SAMPLE
y FOR .
|y M N LT ING ENGINEERS, INC-|MARTIN MARIETTA ENERGY SYSTEMS
(615)966-9788 OAK RIDGE NATIONAL LABORATORY 298 Soz
WELL NO 995 LOCATIONT' ‘ SWS*\ 3 TYPE. See
SAMPLE 17" 10 7.8 " DATE: . TIME
7 MULJ_P %ﬂﬂ!) g, 23/57 - 30 P.M.
RELINQUISHED BY . . . RECIEVED BY . . . .
( SIGNATURE) DATE. | TIME . WITH. ( SIGNATURE) DATE. | TIME. WITH.
'°/a=/87 9:4sAN MeT /7(41.&} (Qwv\ lof2a(y7| £l65 ORN [
' 174
REMARKS .




ERC / EDGE

AP, Environmental MONITORING WELL PROGRAM
# and Energy ATA NARRATVE
@' Services Co. vers o 4747

General Information
1.1 VWell Location

Monitoring well number 1247 is located in WAG 3. It
is located on the western boundary of WAG 3 adjacent
to Highway 95.

The 1location is shown on ORNL drawing number
C3E20004 A075. Survey coordinates for this well are
N 21,357.5769, E 24,659.5516 (X-10 grid) or latitude
35°=54'-55,21" and longitude 84°-20'-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 St\zrvey Publication 62-4, "State Plane
Coordinates by Automatic Data Processing."

1.2 Drilling Information

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

PAGE 1 _ oF 16
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ERC / EDGE
#. Environmental u%m/ﬁcrnm PROGRAM
and Energy DATA NARRATIVE
@' Services Co. WELL Mo 1247 i

schematic is included on the well installation/
completion form. A synopsis of the drilling activity
follow. This information was typed directly from
field notes and was edited only when necessary for
clarification.

5-22-90 Moved site to 1location and set up on
' plastic sheeting. Augered from surface to
6.0 feet using a 1l4-inch auger. Set and
grouted 10-inch decontaminated steel
diverter casing.
5-24-90 Drill to 22.7 feet using an 8-inch air
rotary tricone bit into containment box.
5-25-90 Set 2-inch stainless steel screen and
casing with sandpack and bentonite seal.
Grout annulus with 1.5 sacks cement. '

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

Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwent
the cleaning decontamination procedures outlined in
the drilling specifications (Release Specific .

PAGE: 2 OF _16.



ERC / EDGE

’: Environmental MONITORING WELL PROGRAM

Services Co. HELL N“‘M

Technical Directions for Regulatory Compliance
Monitoring Wells Phase 1 » Oak "Ridge National
Laboratory, Oak Ridge, W.O0. 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.

2.3 8ample Collection
No samples were collected during drilling.

The Ingersoll-Rand T-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.

PAGE _3 _ OF 16
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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 6.0 feet and a 10~
inch diverter casing was installed and grouted. AaAn 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 with 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 surface was tremie-grouted with a cement/
bentonite slurry. A detail of the well is included on
the well installation/completion form.

2.4.2 Well Development

Well number 1247 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 8 gallons of water had been

PAGE _4 0F;6,
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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 Monitoring Well
Pump

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.

Hydraulic Conductivity 'résting

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™° cm/second (shown as

" permeability on the hydraulic conductivity

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

PAGE _5 oF 16,




ERC / EDGE
4P, Environmental WELL No. 1287
# and Energy —
N 2

Services Co.

PRE=DRILLING CHECKLIST FOR
MONITORING WELLS

COMPLANCE

LATE
1. EXCAVTION PERMIT OBTAINED 5-22-90

LRE-DRILLING TASKS

2. ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 5-22-90

Jo. SCREEN AND CASING HAVE BEEN WASHED, STEAMED, N/A
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.

WERE USED.

A
3b. PRE-PACKAGED SCREENS, CASING AND CENTRALIZERS 5-25-90 __l/g"?s

4. WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 5-22-90
CLEAN POL YETHYLENE,

5. CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 5-22-90 l C)"z
ON' HAND.

6. POLYETHYLENE COVER'IN PLACE OVER HOLE. 5-20-90 T Iz

7. AR ROTARY COMPRESSED AIR SAMPLED. 5-24-90 —T O=2-

resuLrs: _Sample showed no detectable signs of hydrocarbons under ultra-

violet Tlight.

ADDITIONAL NOTES/OBSERVATIONS:

oesmmv SIGNATURE/DA TE bﬁ"*"""fk’\ u\@"? 5/25/9% | @

Timothy A. Lek

pace 6 or 16



ERC / EDGE
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and Energy
Services Co.

¢

WELL No._1247

WTAMINATION CHECKLIST
DRILLING EQUIPMENT

ISOPROPYL DEIOMIZED
EQUIPMENT SCRAPE STEAM ybverd o NSE
RIG X X X N/A N4
AUGERS X X X X X
8irs X X X X X
RODS X X X X X
SAMPLERS X X X X X
PIPES X X X X X
WORK TOOLS X X X X X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DATE

A&VSQ"A‘LG' Vs 5705790

Timothy A. Leg

pace 7 or 18



ERC / EDGE ‘
AP, Environmental No. 1247
# and Energy WELL No. = _
' Services Co.
ORNL MONITORING WELL LOG pace _1_ or ]
Locanow: __WAG-3 DATE: START: _ 5-22-90
ORILLER: Larry Ledbetter Amisr: _5-25-90

Loceep gy _Timothy A. Lee
HEALTW PHYSiasT: _C.E. Stooksbury

HELPER: Fred Dixon

ORILL: Ingersoll Rand T-4
e orimnvG: _Auger, Air Rotary LUBRICANT TYPE:_Green stuff
No. SAMPLES Taxew:__None reg:__N/A
covranment ree- Plastic, Pan, Containment Box
THICKNESS OF SOIL (REFUSAL DEPTH)-___14.0 DRALLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 8.7 neE: N/A oare.___N/A
TOTAL DEPTH OF wELL___ 22.7
0EP SAMPLE PERCENT | ' . .
(NUMBER & RECOVERY SOL/BEDROCK DESCRIPTION
INTERVAL) | (SPUT SPOONS)
0.0] 2.0 Augered Gravel fill.
2.0] 5.0 Augered Clay, mottled dark yellowish orange and grayish
orange, silty, moist, plastic.
5.0] 6.0 Augered Clay, dry, mottled dark yellowish orange and
moderate reddish brown.
6.022.7 Air Rotary * Limestone, microcrystalline, medium gray,
calcite filled fracture fillings, hard
: drilling.
22.7 Total Depth

* No detailed 1itholoqic description available |

from 7.0 feet to 22.7 feet due to the use of

containment box.

PAGE 8 OF 16.
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WELL No, 1247

WELL INSTALLATION/COMPLETION FORM

O.R.N.L. MONITORING WELL PROGRAM
ZROOFE
v, Michael L. Et

LOGGED
8y Timothvy A. lee

DRILLING coMPANY. Geotck
DRILLER:_Larry Ledbetter

HELPER: Fred Dixon
®__14 /NoH AUGER

EQUIPMENT 6.0 c.~£

LocAanon WAG-3

7Y O GRPRPINATES
E 1659, 5516
ELEV. orRounD__BbU. /5

ELEV. TOP STAIN|
STEEL mswc_ég? 90

DRILLING £é Ego

STARTED:
FINISHED:__5-24-90

LOCKING STEEL COVER

LF.

Q INCH AUGER
8

B__ 8 mwowroTary_16.7 _LF.

MATERIALS USED

EST. USED
voL. VoL,

5.0 fgeT 0F __2__ V. S5 sorew

10.0ger oF __2 v S5 caswe

_6.0 sucxs oF sumo

_50.0 pounps oF BENTOMITE PELLETS

_1.5 saoxs oF cemenr

1.5 pounps oF POWDERED BENTOMITE
GALLONS OF WATER (CEMENTING)

3.

50.0

1.

N

o

12.0

_JOOOOOOr R

N

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Fractures and Spillage.

N

g
A

NNNNNY

M _8.0 wow oumeren

Sﬁ PROTECTIVE CASING

. ABOVE GROUND
4 . BELOW
GROUND SURFACE

CONCRETE PAD

AN

N

&'

A

\J

AW

N\)

NN

NELL COVER USED R Looave STEEL cowm e QENTRALZER (T'P.)
[0 ALUSH MOUNTED NELL COVER S0
0 omer & BENTONTE PELLET SEAL
SLT TRAP USED s » 0 5.5 mw_ 6.5 =7
MONITORING WELL PUMP BASE SET AT __21.6 _ rEET. ] AcK
5 0 S —— B 22.7 oy
CENTRALIZERS AT ____2-Y ___ FEET. 2
I < <75 T A =52 staneess sea 0,010
FEET. =] 0
Nor&;?ms ARE MEASURED = -
m — - L ’
FROM GROUND SURFACE ”“52‘“;“” i 0 = o
UNLESS OTHERMSE NOTED: WEC Ll T et i SZI f’ W
AN . 0 . FEET
BOTTOM OF BOREMHOALE
22.7 ,
TYPE D WELL —~ NOT 10 SCALE

PAGE 9 oF _16
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WELL No.

1247

DATE:_5/25/90

MONITORING WELL MATERIALS

CERTIFICATION
ITEM,/MA TER/IAL LRAIE USED  BATCH NUMBER
SAND
5/25/90 2
Powder 5/25/90 1
BENTOMITE
Pellets 5/25/90 7
STAINLESS STEEL SCREEN (PrePackacer B Y5)I 5 155190 5
STAIMLESS STEEL CASING (PREPACKAGED u Nizozs 5/25/90 5
STAINLESS STEEL CENTRALIZERS —(PREPACKAGED B 125)| " 5/25/90 5
STAINLESS STEEL CAPS (Prepackacer B Ye5)| 5725790 5
MONITORING WELL PUMP (Prepacxacer o 5 )| 8723790 8
erROUT .
5/25/90 9
WELL COVERS
SURFACE CASING N/A N/A

COMMENTS:

OBSERVER SIGNATURE/DATE &M\(ﬂm CM"& 5/25/90

Timothy A. Lee \

PAGELD oF 16



ERC / EDGE
Environmental
and Energy WELL No.1247

Serv_ices Co.

0

7= WPLE TION
CHECKLIST

COMPLIANCE
4 LA INITIALS
POST-WELL COMPLETION TASKS
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 5-22-90 jbl?:_
OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS ANO 5-22-90
CUTTINGS DISPOSED OF N ACCORDANCE WITH THE
SPECQIFICATION® PROVIDED.

3 WELL DEVELOPED IN ACCORDANCE MTH THE sPecicanow®  8-23-90 DL,
mgmmv AND DETALS OF THE DEVELOPMENT ACTINTY
RE

4  DRALING SITE PROPERLY CLEAMED UP AFTER  * 5-25-90 | %“"“
COMPLETION OF WELL INSTALLA TION.

® RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING MWELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRIL 1987.

OBSERVER SIGNATURE/DATE. M\u\ Q ﬂﬂv 5/25/90

Timothy A. Lee

> .Chanlen &F o 8/23/90
D. Charles Lytle




ERCE
AP, Environmental
# and Energy WELL No.1247
@' Services Co. LOCATION: WAG-3

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .

pEvELOPMENT: __ Surging and Pumping

DEVELOPMENT '

BEGAN pATE: __ 8/06/90 TIME:
DEVELOPMENT

ENOING DATE:  8/23/90

DEVELOPMENT . ,
ogservep 8y D. Charles Lytle

ONE weLL voLume__ 1.3 GALLONS

TOTAL GALLONS PUMPED:___8 __ TOTAL WELL VOLUMES PUMPED:_1.1

INITIAL pH:—_== FINAL pHr ==
INITIAL CONDUCTIVITY (KS/em):____ == FINAL CONDUCTIITY (uS/em)i ="
DESCRIPTION OF INITIAL TURSIOITY-___ Cloudy

DESCRIPTION OF FINAL TURBIDITY: Cloudy

FINAL MEASURED TURBIDITY: Greater than 100 NTU's

WELL APPROVED 8Y: R. C. Williams MMES

WA TER B GROUND SURFACE Q TANK TRUCK
DISCHARGED O STORM SEWERS QO STORAGE TANKS
TO: 0 DRUMS O OTHER

—

INITIAL PRE-DEVELOPMENT
WATER DEPTH: 18.2 feet from ground surface.

DEVELOPMENT OBSERVATIONS

Very poor producer, pumped dry in a matter of minutes and stayed dry.

Didn't get enough water for a test, we washed well with D.I. water

and called it finished on 8-23-90.

OBSERVER SIGNA TURE/DATE 8/23/90 b
D. Charles Lytle

Pace 12 or

16
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48, Environmental WELL No._1247
# and Energy "
&  Services Co.

HYDRAULIC CONDUCTIVITY CALCULATIONS

PROGRAM SLUGT, VERSION 4.1, NOV. 1986

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967
(ARTICLE IN VOL.3, NO.1l 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 DATE OF TEST: 8/29/90
PROJECT NO.: E221-002 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 =

ESTIMATED POROSITY OF GRAVEL PACK = .20

FALLING-HEAD INDEX = O

NUMBER OF DEPTH-TIME DATA POINTS = 32

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

SUCCESSIVE COMPUTED
VALUES FOR HO

5.51 FEET

("1" IF FALLING,"O" IF RISING)

(FEET)

. 7740
.7814

PAGE 13 oF 16
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EIRGE
Environmental
and Energy
Services Co.

WELL No. 1247 |

- HYDRAULIC CONDUCTIVITY CALCULATIONS

TIME
(SEC

10.00
20.00
30.00
40.00
50.00
60.00
75.00
90.00
105.00
120.00
150.00
180.00
240.00
300.00
360.00
420.00
480..00
540.00
600.00
720.00
840.00
960.00
1080.00
1200.00
1320.00
1440.00
1560.00
1680.00
1800.00
1920.00
2040.00
2160.00

DEPTH TO WATER
) (FEET)

3.850
4.150
4.370
4.540
4.640
4.710
4.760
4.810
4.840
4.850
4.880
4.900
4.930
4.950
4.960
4.970
4.980
4.990
5.000
5.000
5.010
5.020
5.030
5.030
5.030
5.040
5.040
5.050
5.050
5.050
5.060
5.050

HEAD
(FEET)

1.660
1.360
1.140
.970
.870
.800
.750
.700
.670
.660
.630
.610
.580
.560
.550
.540
.530
.520
.510
.510
.500
.490
.480
.480
.480
.470
.470
.460
.460
.460
.450
.460

PAGE 14 oF 16.
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- Services Co.

HYDRAULIC CONDUCTIVITY CALCULATIONS

dehkdedhkdhhdhdhkdhdhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhkhhddhhhhhhhhhhhkd
METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 1.83E-06 FT/SEC = 5.59E-05 CM/SEC

TRANSMISSIVITY = 2.75E-05 FT#**2/SEC

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 7.56E-07 FT/SEC = 2.30E-05 CM/SEC

TRANSMISSIVITY = 1.13E-05 FT**2/SEC

PAGE 15 oF 16.
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’ WELL MNo._ 1247

CHANGE IN WATER LEVEL IN FEET

Q.9
08

Y=
0.6 - = Y — = > T — = »1 —— T > = ‘:
0.5 * — 1 T - " > = > r——

04

0.3
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o
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0.1 | T
0.9

0.08
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u
i
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0.01
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'a Environmental MONITORING WELL PROGRAM
A

and Energy WELL DATA NARRATIVE
: WELL 1248
Services Co. Ne.

General Information

1.1 VWell Location

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-10 grid) or
latitude 35°-54'-55.26" and longitude 84°-20'-00.91".
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 Authoritj7
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
Engiheering, 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

page 1 or 18
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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 with
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.

PaGe _2_ orF _18
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and Energy WELL DATA NARRATIVE
. HELL 1248
@' Services Co. No_ 2238

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.

Technical Information
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap underwent
the cleaning decontamination procedures outlined in
the drilling specifications (Release Specific
Technical Directions for Regulatory Compliance
Monitoring Wells Phase 1, Oak Ridge National
Laboratory, Oak Ridge, W.O0. 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

pace 3_ or _18
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.= Environmental MONITORING WELL PROGRAM

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 BSample 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/cm® was calculated.

The Ingersoll-Rand T-4 compres'sed 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.

Installation and Development

2.4.1 Installation

This was a "Type B" well. A 22.0-inch 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

q

PAGE i OF
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W' Services Co. fLL No==2

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 Well 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 Instanation of Dedicated Monitoring Well
Pump

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

pace _2_ oF
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are sent prepackaged. A copy of the pump
certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well mimber 1248 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 gquantity of water to
the monitoring well and measuring the recovery of the
water level over time. The changing water levels were
measured using a Druck 15 psig pressure transducer and
an omnidata Datapod II data recorder. The hydraulic
conductivity value of 7.55 x 10”7 cm/second (shown as
permeability on the hydraulic conductivity
calculations printout attached) was calculated using
the Bouwer and Rice method. A computer printout of
the hydraulic conductivity calculations is included in
this data package.

Pace _&_ oF
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WELL No._1248

PRE—DRILLING CHECKLIST FOR
MON/TORING WELLS

LRE-DRILNG TASKS
1. EXCAVTION PERMIT OBTAINED

:
o

5-15-90

2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING.

Ja. SCREEN AND CASING HAVE BEEN WASHED, STEAMED,
RINSED WITH DE-IONIZED OR DISTILLED WATER, RINSED

5-15-90 T

Y

N/A

MTH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE

COVERING AND STORED OFF THE GROUND.

3b. PRE—PACKAGED SCREENS, CASING AND CENTRALIZERS

WERE USED.

£ Y

CLEAN POLYETHYLENE.

5-29-90

WORK AREA FOR SAMPLE EXAMINATION COVERED WTH

5-15-90 /"3,‘1

5. CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS

ON HAND.

6. POLYETHYLENE COVER IN PLACE OVER HOLE.

7. AIR ROTARY COMPRESSED AIR SAMPLED.

>
5.15-90 <] A2
T O

5-15-90

( 7
5-21-90 [ (>

RESULTS: Sample showed no detectable signs of hydrocarbons under an

ultraviolet light.

ADDITIONAL NOTES/OBSERVATIONS:

. a) - /3 ‘
/
OBSERVER SIGNATURE/DATE mb "Weo 5/15/90

Timothy A. Leé\

pace _1_ or
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WELL No.1248

DECONTAMINATION CHECKLIST

Timothy A. Lee(

R /P
ISOPROPYL DEIONIZED

EQUIPMENT SCRAPE ZE”N f?%z! Mgzgﬁqt wa gg
RIG X X X N/A N/A
AUGERS X X X X X
airs X X X X X
RODS X X X X X
SAMPLERS X X X X X
PIPES X X X X X
WORK TOOLS X X X X X
AUGER PINS X X X X X

OBSERVER SIGNATURE/DATE _\.> -— \k“ QW/@/ 5/15/90

pace 8 or 18
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WELL No. 1248

ORNL MONITORING WELL LOG

PAGE _1_ oF 2

LOCATION:

ORILLER:
HELPER:
ORILL:

WAG-3

DAJE: STaART: _5-15-90

Larry Ledbetter

s 5-29-90

Fred Dixon

LOGGED 8y _Timothy A. lee

Ingersoll Rand T-4

HEALTH PHYSIOST: _C.E. Stookshury

TYPE DRILLING: Split Spoon, Auger, Air Rotary LUBRICANT TYPE:_ Green stuff

No. SAMPLES TaKeN:__None nee: _N/A
- conTamweNnT ree- Plastic, Pan, Containment Box
THICKNESS OF SO (REFUSAL DEPTH)__14.0 DRILLING FLUID SAMPLES:
OEPTH DRILLED IN ROCX: 58.5 ree__ N/A oare:_N/A
TOTAL DEPTH OF MELL: 2.5
DEPTH SAUPLE PERCENT
| s | oo kit

0.0] 1.0 Augered Gravel fill.

1.0] 2.0 25% Gravel fill.

2.0] 3.0 25% Clay, mottled dark yellowish orange and grayish
orange, silty, moist, plastic.

3.0] 5.0 25% Clay, dark yellowish orange, dry; gravel sized
limestone, medium crystalline, olive gray,
dry.

5.00{ 7.0 60% .Clay, dry, moderate reddish brown, black
streaks; scattered:  1imestone, medium
crystalline. Bulk density taken from 5.4' to
5.7' is 2.28 g/cme.

7.0] 9.0 75% Clay, dry, mottled dark yellowish orange and

‘ moderate reddish brown, black streaks.

Cavity at 8.8 to 9.0 feet was dry and dusty.

9.0]11.0 100% Clay, dry, mottled dark yellowish orange and
moderate reddish brown, silty.

11.0}12.0 50% Clay, dry, silt, mottled dark vellowish orange |
and moderate reddish brown.

12.0{13.0 50% Mostly clay, mottled dark yellowish orange and
moderate reddish brown. very dry and dusty, |
scattered limestone fragments, medium

page _9_ oF _18
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PAGE 2__ oF_ 2 _ |'.

SAMPLE PERCENT
75#%;5%%7‘ Qﬂﬁ#ﬁﬁﬁf’ 4945?§¥§3Q9 Sal/BEDROCK DESCRITION
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, 1ight 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 47.0 Limestone, hard drilling. '
47.0 48.0 Drill break, 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.

PAGE _100F 8.
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O.RN.L._MONITORING WELL PROGRAM

# E:;ug::::; = WELL No._1248
@' Services Co.
WELL INSTALLATION/COMPLETION FORM Locamon 53

L
ar iimomy A. Lee

PROOFED
8y Michael L. Ebers

ORILLING COMPANY: _ Geotek

ORILLER: Larry Ledbetter HeLPer: Fred Dixon

DRILLING METHOD: U_ZZ_INOV AvGeR 8.3 _ LF
INCH AUGER LF.

m 13— ivow ROTARY _LLLT _LF &

®_8 /NOYROTARY_52.5 _LF.

MATERIALS USED
£ST.  USED

530 POUNDS OF BENTONITE PELLETS (SURFACE CASING SEAL)
roor 10w suwucr casve

SACKS OF CEMENT (SUNFAGE CASING)

POUNDS OF PORERED BENTOMITE (SURFACE CASING)
GALLONS OF WATER (SURFACE CASIWG)

T or 8w ou stmess s casve

T.or 8w au stamess st sonew
SACKS OF SN0

POUNDS OF BENTONITE PELLETS
SACKS OF CEMENT (WELL CASING)

POUNDS OF PORERED GENTONITE (WELL CASING)
GALLONS OF WATER (WELL CASWG)

T or 8 __w sum momcme casve
AEASOV FOR. OFFERENCES SETWEEN ESTMATED VOLUAES

ﬁéﬁugﬁnd Spillage.

(=2}
N
o IO

'l'l'l'lllllllll[l

[93)
w

wn
(=]
o

(8,
(3,
o

N
o
(e

BE

°F

.0

[$4]
O
C)

oo
o

B}
($2)

(2]
U'll:h
o 1O

o

SUDFACE CASIVG TREME GWOUTED s MO
STAMLESS STEEL CASING . '
TREME GROUTED s ~ 0
L coOveR USED .lmmw
O Ausy vouwnD wElL coR
DOM
N7 MAP USED f o d |
MONITORING WELL PUAPBAI.!TAT& FEET,
CENTRALZERS AT __ 11 FEET.
31 FEET.
51 FEET,
| 71 FEET.
NOTE:

AlL DEPTHS ARE MEASURED
FROM GROUND SURFACE

UMLESS OTHERWISE NOTED: HOLE cLEANED ouT

[ R e

anvL ATES
R
ELEV. GROUND

ELEV. TOP STAIN|
STEEL caswG.__802.87 46287
ORILLING DATES:
STAR 5-15-90
FINISHED-_5-20-

S0TTON OF BORE
wael2.d roEr

[YPE B WELL




ERC / EDGE
AP, Environmental WELL No.1248
# and Energy ._5/29/
' Services Co. DATE: 3/23/30
MONITORING WELL MATERIALS
CERTIFICATION
/TEM,/MA TERIAL DATE USED  BATCH NUMBER
SAND
5-29-90 2
BENTOMITE Powder 5-30-90 1
Pellets 5-29-90 7
STAINLESS STEEL SCREEN (Prepackacer B X5)| 5_29.90 5
STAINLESS STEEL CASING (PrEPACKAGED B TES)[ 52990 5
STAINLESS STEEL CENTRALIZERS (PREPACKAGED B D wo)| 5-29-90 5
STAINLESS STEEL CAPS (Prepacxacer B T5)| 52990 5
MONITORING WELL PUMP (Preracacen 8 TE)[ 82390 8
Surface 5-18-90 9
GROUT
Well Casing 5-30-90 9
WELL COVERS
SURFACE CASING . ' 5-18-90 5
COMMENTS:
OBSERVER SIGNATURE/DATE QQ"\M %Q\Q/‘? 5/29/90
Timothy A. Lee ‘

pace 12 o 18



ERC / EDGE
Environmental 1248
and Energy WELL No.
Services Co.

A

P — M, 77
COMPLIANCE
' LPATE IN/TIALS
LPOST-WELL COMPLETION TASKS

. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 5-29-90 ’fb’%
OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 5-29-90 /(k(h
CUTTINGS DISPOSED OF W ACCORDANCE WITH THE k4
SPECIFICATION® PROVIDED. 8-23-9

X WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION®  2_°°77- 0 Dl
:néowaev AND DETALS OF THE DEVELOPMENT ACTIUTY

4 DRILING SITE PROPERLY CLEANED UP AFTER 5-23-90 T 0=

COMPLETION OF MELL INSTALLATION.

o RELEASE SPECIFIC TECHMICAL DIRECTIONS FOR REGILATORY COMPLIANCE- MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRI 1987.

BSERIER SUTURE/DATE MC\K 5/29/90

Timothy A. Lee |

M@Jjﬂb 8/23/90
D. Charles Lytl

Pace 13 or 18
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AP, Environmental 1248
# and Energy WELL No. 2228
' Services Co. LOCA TIONWAG-3

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .

DEVELOPMENT: __Surging and Pumping

DEVELOPMENT

86GAN pATE:  8-07-90 TE:
DEVELOPMENT

ENDING DATE: __ 8-23-90

DEVELOPMENT
ogservep 8y: D. Charles Lytle

ONE weLL voLume:__44.0 GALLONS

TOTAL GALLONS PUMPED:—__1 __ TOTAL WELL VOLUMES PUMPED:_ ==

IMTIAL pH:___— = FINAL pH:__~~
INITIAL CONDUCTIVITY (K S/em):—__==_____ FINAL CONDUCTIVITY (uS/em)r__==
DESCRIPTION OF INITIAL TURBIDITY: __Cloudy

DESCRIPTION OF FINAL TURBIDITY:___C1oudy

-FINAL MEASURED TURBIDITY: Greater than 100 NTU's

WELL APPROVED BY: R. C. Williams MMES

%m. None

WATER B GROUND SURFACE O TANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
T0: 0 ORUMS 0O OTHER

IMTIAL PRE-DEVELOPMENT
WATER DEPTH: 34.2 feet from ground surface.

DEVELOPMENT OBSERVATIONS
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.

OBSERVER SIGNATURE/DATE 8/23/90
D. Charles Lytle

pace 14 or 18
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ERCE |
A&, Environmental WELL No. 1248
4 and Energy |
@ '

Services Co.

WELL NO.: 1248 DATE OF TEST: 8/28/90
PROJECT NO.: E221-002 CLIENT: MMES

SITE LOCATION: WAG-3

EDGE, INC. FIELD INVESTIGATOR: JAMES W. CARUTHERS

HYDRAULIC CONDUCTIVITY CAL CULATIONS

PROGRAM SLUGT, VERSION 4.1, NOV. 1986

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967
(ARTICLE IN VOL.3, NO.l OF WRR ENTITLED
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS
CHARGE OF WATER")
(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN
VOL. 12, NO0.3 OF WRR ENTITLED
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY
PENETRATING WELLS")

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 ("1" IF FALLING,"0" IF RISING)
NUMBER OF DEPTH-TIME DATA POINTS = 32

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

SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)

3.0091
3.0086

[
un
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CLRWE
A&, Environmental WELL No. 1248
# and Energy ]
@

Services Co.

HYDRAULIC CONDUCTIVITY CALCULATIONS

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
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

PAGE 16 oF 18.
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4P, Environmental WELL No. 1248
: and Energy |

Services Co.

HYDRAULIC CONDUCTIVITY CALCULATIONS

hhkkkhdkhhhddhhkhhdhhkhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhddhkhkdhhhdhbhhdhd
METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 2.48E-08 FT/SEC = 7.55E-07 CM/SEC

TRANSMISSIVITY = 4.95E-07 FT**2/SEC

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 2.88E-08 FT/SEC = 8.78E-07 CM/SEC

TRANSMISSIVITY = 5.76E-07 FT**2/SEC

pace 17 oF 18.
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Appendix B

Operating Instructions for Handling Water and Cuttings from Well

Drilling and Development of Groundwater Quality Monitoring Wells






OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND WATER FROM
FROM WELL DRILLING AND DEVELOPMENT OF THE
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1.0

2.0

3.0

4.0

OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND WATER FROM
FROM WELL DRILLING AND DEVELOPMENT OF THE
GROUNDVATER QUALITY MONITORING WELLS

PURPOSE

The purpose of this document is to cite the steps that are followed to
handle water and soil produced during the installation and development
of wells.

SCOPE

This document applies to well drilling and development associated with
the Groundwater Quality Monitoring Wells Installation Program at Oak
Ridge National Laboratory.

REFERENCE

Health, Safety, and Environmental Protection Procedures for Excavating
Operations, ORNL/M-116/Rl, Oak Ridge National laboratory, March 3, 1988.

DEFINITIONS

Well Ratings. Ratings assigned during the excavation permit cycle by
Radiation Protection (RP) and Industrial Hygiene (IH) to indicate the
probability of encountering radioactive and chemical contamination,
respectively. 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/M-116/R1. The categories for soil handling are stated in Appendix
B, ‘‘Radiological Soil Handling Criteria,’’' in ORNL/M-116/Rl.

RP Category 1. A rating assigned by RP which indicates that the
probability of encountering radioactive contamination is low and that
intermittent monitoring is required by RP.

IH Category 1. A rating assigned by IH which indicates that the
probability of encountering chemical contamination (i.e., organics) is
low and that monitoring is not required by IH. An IH and/or
Environmental Monitoring and Compliance (EM&C) representative will be
called in any time chemical or hazardous contamination is suspected.

RP Category 2. A rating assigned by RP which indicates that the
probability of encountering radioactive contamination is moderate and
that continuous monitoring is required. The RP representative will
determine the necessary level of protective clothing to be worn.

IH Category 2. A rating assigned bx_lﬂ.vhich indicates that the
probability of encountering chemical contamination is moderate and that
respirators must be on-site and ready for use by the workers when
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indicated by the IH or RP representative on-site. Location will be
checked periodically with an IH field instrument, such as a Photovac or
Organic Vapor Organizer (OVA).

RP Category 3. A rating assigned by RP which indicates that there is a
high probability of encountering radioactive contamination. Therefore,
continuous monitoring by an RP representative is required, and
protective clothing must be worn. In addition to the training listed
above, workers must have successfully completed the Category 3 Driller
Training course that is administered by Environmental and Health
Protection Division (E&HP) personnel.

IH Category 3. A rating assigned by IH which requires the workers to
wear respirators as a minimum. Additional protection deemed appropriate
by IH will be designated for each location. Continuous monitoring by IH
personnel is required.

Training Requirements. Training requirements for workers include the
Basic Radiation Training administered by E&HP personnel and the 40 h of
training required by the Superfund Amendment Reauthorization Act (SARA)
through a company-approved course. There is an additional training
course required for Category 3 drilling.

Air rotary containment box. A box specially designed to contain the

cuttings and water that are blown from the borehole during air rotary
drilling. The box is equipped with a high-efficiency particulate air
(HEPA) filter to prevent particles that possibly contain contaminants
from being dispersed into the air. Air rotary drilling is generally

used only for drilling into bedrock.

Auger pan. A metal catch pan with a hole cut in the middle. The pan
surrounds the borehole and contains soil cuttings as they are augered

up.

Proper On-Site Disposal. Disposal of noncontaminated soil and water
produced from work on a well at a location near the well that is not
openly visible to the public and has no risk of causing erosion or
direct discharge into a stream. The construction engineer (CE) will
indicate to the drillers which areas are acceptable for on-site
disposal. The pH will have been checked and adjusted to the 5-to-9
range before releasing. This precise definition is intended wherever
this term is used in this procedure.

Proper Contaminated Waste Disposal. Generally, radioactively
contaminated soil will be packaged in drums and tagged by the RP
representative for disposal by ORNL Waste Operations. However,
Category-2-level soil may be used on site as backfill in remote areas
when covered by 1 ft of noncontaminated soil as stipulated in ORNL/M-
116/R1. The CE will specify to the drillers when a well location has
been approved by EM&C for on-site dispasal of contaminated soil. This
definition is intended wherever this term is used in this procedure.
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Temporary Drilling Equipment Cleaning Facility. An outdoor area located
in Melton Valley for steam cleaning of drill rigs and associated
equipment, referred to as the steam cleaning area.

Containment Box Holding Pit. A lined pit at the Temporary Drilling
Equipment Cleaning Facility. The contents of the pit will be sampled
and tested for gross alpha, gross beta, pH, and tritium*, before being
released through a silt fence. Contents that have a potential for
containing hazardous materials (i.e., IH Category 2 and 3 locations)
will have been checked with an IH field instrument before being released
into the pit.)

Steam Cleaning Pits. Two lined pits at the Temporary Drilling Equipment
Cleaning Facility that collect runoff from the steam cleaning
operations. The contents of the pits will be sampled and tested for
gross alpha, gross beta, pH, and tritium*, before being released through
a silt fence. Contents that have a potential for containing hazardous
materials (i.e., IH Category 2 and 3 locations) will have been checked
with an IH field instrument before being released into the pit.)

RESPONSIBILITIES
5.1 PRadjation Protection Personnel monitor and determine the presence

of detectable radioactive contamination in drill cuttings during
well-drilling activities. They provide guidance to ensure that
exposures to the workers, public, and environment are kept as low
as reasonably achievable. They also provide radiation monitoring
during the precursory cleaning by the drillers.

5.2 VWell-Drilling Personnel perform well drilling and completion

activities. They package soil and water in appropriate containers
and transport it, if necessary; perform precursory cleaning of
low-level contaminated equipment; and perform cleaning of
equipment between the drilling of each well.

5.3 EDGe Hvdrogeologists observe all crucial well installation
activities and record data for all boreholes drilled. They do a
visual inspection of the cuttings produced during augering and
note any unusual occurrences and obvious deleterious material
encountered during the drilling process. They check the cuttings
and water with a Photovac or OVA or similar instrument and check
pH of water when necessary.

5.4 Construction Engineer serves as the field contact and provides
guidance to the drillers during field activities.

PROCEDURE
6.1 EXPLANATION OF THE WELL RATING SYSTEM

Each well is assigned a rating—g;.RP and IH before drilling
begins. Because additional information is gained during drilling,

IR N
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well ratings may be changed by RP and IH as the work progresses.

A lover RP Category rating will be changed to a Category 3 rating
upon encountering radioactive contamination within the Category 3
range defined in ORNL/M-116/R1. Likewise, an IH Category 3 may
result if chemical contamination is detected in a well with a
lower rating. The RP and/or IH representative on site will notify
the on-site personnel when conditions warrant a rating change..
Any additional actions or modifications in protective clothing
required by the rating change will be executed at that time. The
change will be documented immediately by the on-site
hydrogeologist in the well data package and as soon as possible by
the RP and/or IH representative by a signed written statement
stating the well number, the old and new ratings, and the _
rationale supporting the change. The statement will be sent by
the RP and/or IH representative to the Construction Engineer (CE)
for filing with the original excavation permit. A copy will be
sent to the RAP Well Installation Manager by the CE.

A well category also may be changed from a higher rating to a
lower rating. For example, if no contamination is encountered
while drilling a Category 2 or 3 well, it may be changed to a
lower rating after drilling to a certain depth or for development
purposes, depending on the history of the area. The documentation
procedure stated above for an increase in rating must also be
followed for a decrease in rating.

CATEGORY 1 WELLS (RP OR IH)

6.2.1 Category 1 Drilling

6.2.1.1 Category 1 Auger Cuttings
a. Auger cuttings will be collected in a catch pan.
b. An RP representative will scan the cuttings

intermittently to check for radiocactive contamination.
Cuttings will be inspected for any unusual
discoloration or odor by the hydrogeologist.

c. If there is no contamination detected, proper on-site -
disposal or disposal at the steam cleaning area will
be done.

6.2.1.2 Category 1 Air Rotary Drilling
a. Cuttings will be collected in a containment box.
b. When the containment box is full, one of the following
will be done to empty cuttings and/or decant water

from the containment box:

(1) proper on-site disposal.
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(2) disposal at the containment box holding pit.

6.2.2 Category 1 Well Development

6.2.2.1

6.2.2.2

6.2.2.3

Water 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.

CATEGORY 2 WELLS (RP AND IH)

6.3.1 Category 2 Drilling

6.3.1.1

6.3.1.

b.

Category 2 Auger Cuttings
Auger cuttings will be collected in a catch pan.

An RP representative will scan the cuttings
continuously to check for radioactive contamination.
Cuttings will be inspected for any unusual
discoloration or odor and tested with a Photovac or
OVA by the hydrogeologist for presence of

RCRA materials.

If there is no contamination detected, proper on-site
dispossl or disposal at the steam cleaning area will
be done.

Cuttings will be contained in drums if contamination
is detected. Proper disposal will be arranged by
Martin Marietta Energy Systems through Waste
Operations.

Category 2 Air Rotary Drilling

Rock cuttings and drill water will be collected in a
containment 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 hydregeologist.
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If no contamination is detected, one of the folloﬁing
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.

If contamination is detected by the tests,
arrangements will be made by Martin Marietta Energy
Systems through Waste Operations to properly dispose
of the water. Further laboratory testing of the box
contents may be done.

6.3.2 Category 2 Development

6.3.2.1

6.3.2.2

6.3.2.3

6.3.2.4

Water removed from the well will be contained in
drums.

When the drums are ready to be emptied, the RP
representative will perform a wet towel smear to
detect the presence of radiocactive 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 1if necessary.

If no contamination is detected, the water will be
discarded by proper on-site disposal or disposal at
the steam cleaning area will be done.

If contamination is detected by the tests,
arrangements will be made by Martin Marietta Energy
Systems to properly dispose of the water. Further
laboratory testing may be done.

CATEGORY 3 WELLS (RP AND IH)

6.4.1 Category 3 Drilling

6.4.1.1

Cacegory 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 IH representative for IH
Category 3 wells.-—Specially trained personnel will be
required to do the drilling.
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b. 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.

c. If contamination is detected during augering, cuttings
will be drummed. Proper disposal of all cuttings and
- water will be arranged by Martin Marietta
Energy Systems,.

6.4.1.2 Category 3 Air Rotary Drilling

a. Rock cuttings and drill water will be collected in a
containment box.

b. When the containment box becomes filled with water
and/or cuttings, a sample will be collected by EM&C
and will be tested by the Analytical Chemistry
Division for gross alpha, gross beta, tritium*, for an
RP Category 3. 1If it is an IH Category 3, the IH
representative on-site will determine which (if any)
laboratory testing is necessary for chemical
contaminants.

c. Proper disposition of the containment box contents
will be decided by consensus of E&HP, the IH or RP
representative, EM&C, and the CE, based on the results .
from Analytical Chemistry Division of the above tests.

6.4.2 Category 3 Development

6.4.2.1 Vater pumped from Category 3 wells will be contained
in drums. Samples will be collected by EM&C and will
be tested by Analytical Chemistry Division for gross
alpha, gross beta, tritium*, and pH. It will be
tested with IH field instruments by IH representatives
for the presence of RCRA materials.

6.4.2.2 A decision based on the test results will be made
between E&HP and Engineering whether to continue
development.

BOREHOLE CLEANING

When sludge and water have accumulated in the bottoms of boreholes
drilled in soil, the boreholes must be cleaned out prior to
setting casings. A decision based on the location of the borehole
and its rating will be made between the RP and/or IH
representatives vhether the sludge and water from the borehole
must be contained in a drum. VWater and sludge from a Category 2
well will be drummed, and a wet towel smear will be done by RP to



determine proper disposal of the drum contents. Laboratory
testing of the drum contents for gross alpha, gross beta,
tritium*, and pH will be done if recommended by the RP or IH
representative. 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. EM&C will be consulted
to determine proper disposal based on the test results. Further

laboratory testing to determine actual contaminants will be done
1f recommended by EM&C.

*Testing for tritium will be done for wells located in sress where tritium contaminstion is suspected. _
This decision will be made between RP and EMRC.
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