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EXECUTIVE SUMMARY

This report documents the drilling and installation of groundwater quality monitoring
(GQM) wells on the perimeter of Waste Area Grouping (WAG) 7 and Solid Waste Storage
Area (SWSA) 1. WAG 7 is located in Melton Valley and consists of approximately 116 acres.
SWSA 1 is located inside the south boundary of the main plant area. The wells at WAG 7
and SWSA 1 were drilled and developed between June 1989 and March 1990. These wells
were installed to characterize and assess WAG 7 and SWSA 1 in accordance with applicable
Department of Energy, state, and Environmental Protection Agency regulatory requirements.

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

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

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

1.1 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
WAGS, the boundaries of which are defined by watersheds that contain contaminants derived
- from similar assemblages of operating facilities and SWMUs. Basically, the wells are located

on or near these boundaries to determine whether contaminants have been released from the
WAG:S. ,

1.2. DESCRIPTIONS OF WAG 7 AND SWSA 1

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

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

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



2. INSTALLATION METHODS

Four basic types of well construction were used during the GQM installation program
at ORNL. Schematic diagrams of these four well types are shown on Fig. 2. Three of the
four types (A, B, and D) were used at WAG 7 and SWSA 1. These types are described in
Sects. 2.1 through 2.3. The specific details of each well installation are included in the
monitoring well narratives (Appendix A). The specifications for drilling and well installation
can be found in the Construction Specifications for Monitoring Wells Installation Construction
Project, K-4491G-G12.? The proposed well design criteria for the WAG 7 wells can be found
in the report Preliminary Geohydrologic/Site Characterization and Proposed Water Quality Well
Locations for WAG 7, WAG 8, and WAG 9, ORNL/RAP/Sub-86/72139/2.> The criteria for
the SWSA 1 wells were provided in the report Preliminary Geohydrologic Site Characterization
and Proposed Water Quality Well Locations for WAGs 4, 5 3, and SWSA 1,
ORNL/RAP/Sub-86/72139/1.* The actual completion data for WAG 7 and SWSA 1 wells are
listed in Table 1.

2.1 TYPE A WELL

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

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 up 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.
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Fig. 2. The four types of well construction used during the Groundwater Quality
Monitoring Well Installation Program at Oak Ridge National Laboratory.




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.




5

Table 1. Actual completion data for WAG 7 and SWSA 1

Well

1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
946

947

Depth
clean to
(fty*

25.0
70.0
25.6
30.0
73.0
20.0
82.6
20.0
70.0
20.0
73.5
15.0
15.0
15.1
72.8
14.75
12.61
81.5

SST
casing
diam (in.)

Well
type

A

U 0w U UUwbUWwp» W UOUWw O »

w

Screened
interval (ft)
9.25-24.25
55.0-70.0
15.6-25.6
15.0-30.0
57.8-72.8
9.4-19.4
67.6-82.6
8.75-18.75
55.0-70.0
9.7-19.7
58.2-73.2
5.0-15.0
2.7-129
9.53-14.83
57.8-72.8
4.15-14.55
7.1-12.36
66.3-81.3

Water
level
(fty’

-3.0
-14.4
-43
2.8
+1.99
2.5
+22
25
-6.6
2.7
-0.1
3.7
-1.8
2.8
3.8
5.1
3.6
6.7

°Total drilled depth may vary from clean-out depth. See data packages

(Appendix A).

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



3. ENVIRONMENTAL, HEALTH, AND SAFETY
REQUIREMENTS

All well drilling at WAG 7 was conducted according to the document Health, Safety, and
Environmental Protection Procedures for Excavating Operations, ORNL/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. Ratings
obtained by this system were used to determine the level of personnel training required and
health and safety coverage to be used during drilling.

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

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




4. FIELD SUPPORT

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

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



5. DRILLING RECORDS

A complete data package has been compiled for each of the 16 GQM wells drilled in

WAG 7 and the 2 wells at SWSA 1. These data packages can be found in Appendix A listed
in numerical order. All original records are retained in the Environmental Restoration (ER)
Division Records Control Data Base. The forms included in each well data package are listed
here in the order in which they appear in the package:

1. monitor well narrative,

2. predrilling checklist for monitoring wells,
3. decontamination checklist for drilling equipment,
4. well log,

5. well installation/completion form,

6. monitoring well materials certification,

7. post-well completion checklist,

8. monitoring well development form,

9. monitoring well development progress,

10. hydraulic conductivity calculation,

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

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




6. WELL DEVELOPMENT

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

Of the 18 wells in WAG 7 and SWSA 1, 10 wells had turbidity ratings of less than or
equal to 5 NTUs. The number of well volumes removed ranged from 3.5 to 100, with an
average of 30.7. The procedure for measuring turbidity included in report
ORNL/RAP/LTR-88/28°% was replaced with a more accurate method. While the method
previously used depended on a visual comparison of the sample with prepared standards, the
new method employs the Cole-Parmer turbidimeter, which measures NTUs by passing a

lens-focused light beam through a test tube filled with the water sample. A photosensor .

detects the intensity of the exiting light beam, and an analog scale on the instrument displays
the turbidity of the sample.

o
Rl
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7. SAMPLING DURING INSTALLATION

The ERCE hydrogeologist took samples of soil, rock, and drilling water during well
installation and submitted them to the ORNL Analytical Chemistry Division for chemical
analysis. Soil and rock samples were taken from the unsaturated and saturated zones.
Samples of drilling water were collected from the water pump discharge on the drill rig during
air rotary drilling. All samples were transferred using chain-of-custody forms, which are
included in the data packages. The sampling procedures are explained in report
ORNL/RAP/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. Results from these analyses can be found in the ER
Division Records Control Data Base.
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8. SPECIAL NOTES ON INSTALLATION AND DEVELOPMENT

The following special events took place during the drilling of the GQM wells in WAG 7

and SWSA 1.
8.1 CONTAMINATION DETECTED

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

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

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

82 DEVIATIONS FROM THE SPECIFICATIONS

83

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

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

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

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

HYDRAULIC FLUID SPILLS

Hydraulic hose breaks occurred at Wells 1072, 1075, and 1077. No well bore

contamination occurred in any of the cases, and all hydraulic fluid was cleaned from the
equipment prior to the continuation of drilling.
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ERC / EDGE

Environmental MONITORING WELL PROGRAM
and Energy WELL DATA NARRATIVE

. HELL M
Services Co. “

i

1.0 General Information
1.1 Well Location

Monitoring well number 946 is located in SWSA 1.
It is located at the intersection of Incinerator
Road and Third Street. Approximately 200"
southwest of Building 3544. The location is shown
on ORNL drawing number C3E 20004 A075. Survey
coordinates for this well are N 21091.0465, E
30646.7597 (X-10 grid) or latitude 35° 55' 25.96"
and longitude 84° 18' 58.51". 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 946 was drilled by Geotek Engineering

Company. A Mobile B-50 rig and an Ingersol Rand
T-4 rig were used to drill this boring for monitor

Pace 1 oF 25
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ERC / EDGE

V- Environmental MM/M/DA;GTHE;.ALR;R%AM
WELL DATA A

: and Energy T

G~ Services Co. '

*

. well installation under the operation of Larry
Ledbetter with the assistance of Freddy Dixon and
Rick Herron. Drilling commenced on 7/31/89 and
was finished on 8/16/89. Paragraph 2.4.1 includes
a detailed discussion of the well installation and
a well schematic is included on the well
installation/ completion form. A synopsis of the
drilling activity follows:"

07/31/89: The auger rig was decontaminated along
with the sampling and drilling
equipment. The rig was mobilized to the
site, plastic was layed down, and the
rig was set up. Split spoon samples
were taken from the surface to a refusal
deﬁth of 9.3'. A 6.0" auger was used to
auger from the surface to a refusal
depth of 9.5'. Photovac readings of
<.05 ppm. A bulk density sample was
taken from the interval 7.0 to 7.3'.

The length was 3 1/2 inches, diameter 1
1/4 inches and weight of 158.1 grams.
Two soil samples from the split spoons
were taken. The boring will have to be
completed with the air rotary. When the
augers were removed, the last 5.0'
section was saturated. All cuttings out
of the hole were contained in the pan
and augers were left on plastic as per

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

pace _ 2 oF 25




ERC / EDGE

Environmental MONITORING WELL PROGRAM
WELL DATA NARRATIVE
and Energy w1l wa 046

Services Co.

d»

HP (due to possibility of contamination
based on location). No contamination
was detected. Smears are 0.K.

8/1/89: A 22.0 inch diameter boring was augered
to 4.0' for the purposes of setting a
diverter casing. During augering, C.E.
Stooksbury detected contamination. All
cuttings were contained in 55 gallon
drums. Issue over what should be done
with "contaminated" equipment (augers,
pan, etc.). Decision made by HP
officials and R.C. Williams to leave
equipment on site until further notice.
At 4', 14 inch diameter diverter casing
was installed and grouted. Auger rig
was taken to decon area, cleaned and
green tagged so Geotek could take it -
back to their ecompany. Decision made to
let material on augers (mud) dry
naturally and then smear them again.

8/4/89: The T-4 was deconed along with drilling
equipment and mobilized to the site
where it was set up. The containment
box was hooked up and the boring was
completed to 25.0' with an 8.0" tricone.
An air and water sample was taken at
15.0'. Chris Wallen supervised drilling
from 15.0' to 25.0'. After 1 hour of
recharge the water level was at 6.9',

pace 3 oF 25
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Environmental MONITORING WELL PROGRAM
WELL DATA NARRATIVE
and Energy WLl o 04t

Services Co.

contamination levels were found to be
negligible by L.C. Johnson. After the
drill rods were removed the boring was
measured and found to have collapsed to
17.0'. CAH, Bryn Howze, R.C. Williams
and Chris Wallen discussed situation.
R.C. Williams suggests that we talk to
Bill McMaster before setting the well
(to see if boring is deep enough) B.
Howze suggest using a temporary casing
‘to assist in cleaning out boring. CAH
suggest setting the well at this depth.
Well will be set tomorrow. Air sample
was checked under an ultraviolet light
and found to have no detectable

hydrocarbons.

8/15/89: R.C. Williams suggests that the mud be
removed by pumping it out. All material
will be contained in the containment box
or 55 gallon drums pump not strong
enough to pump out the thick material.
The boring was measured again and was
found to have a total depth of 13.5'.
Bill McMaster says to set the well at
this depth (wéter coming in at 9.5') He
recommends that .5' of sand be placed in
the boring and to use a 5.0' screen.
Sand (1/2 a bag) was poured to 12.60'
and then a 5.51' section of 2.0"

pace 4 oF _2>
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Services Co. Z

stainless steel screen (cap + screen)
and 10.0' section of casing was
installed to a total depth of 12.61. A
centralizer was placed at 8.0'. Sand (7
3/4 bags) was then poured into the
annulus to a depth of 6.2'. 1 bucket of
bentonite was poured to a depth of 4.3'.

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

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

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

* Note: The pump and barrels were left on site
for later testing. The box, pump and
barrels were sampled. The containment
box was found to be contaminated with
beta. It still remains at decon area.
The pump was brown tagged and removed.
The augers previously maintained were
green tagged and taken to decon area for
cleaning.

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

2.1

. Energy Systems approved batches. The batch origin
of individual items is shown on the included
monitoring Well Materials Certification form.

hnical Information
Decontamination Procedures

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

Geoloqgy

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

pace _6_ oF 25
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dipping to the southeast, and the average
direction of strike is north 58 degrees east.

Sample Collection

Three samples were collected during drilling,
placed in I-CHEM specialty cleaned glass
containers, sealed and submitted to Sample
Receiving, Analytical Chemistry Division, Bldg.
4500S, ORNL. Chain of custody forms for these
samples are included with this data package. Soil
sample 0946501 was collected in the split spoon
interval from 2.0 feet to 2.5 feet on 7/31/89 and
soil sample 0946502 was collected from the split
spoon interval from 7.5 to 9.3 on 7/31/89. Drill
water sample 0946W01 was collected from the water
pump on the drill rig on 8/14/89. Analytical .
results for the three samples described above can
be obtained from the Remedial Action Program data
base at ORNL.

A bulk density soil sample was collected from the
split spoon sample interval from 7.0 to 7.3 feet.
The sample was measured, and weighed, and a bulk
density of 2.43 grams/cn? was calculated.
Installation and Development

2.4.1 Installation

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

pace 1 oF 25
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surface to auger refusal (9.5 feet). The air
rotary method was required to complete the boring
to the specified total well depth. A twenty two-
inch diameter boring was augered from ground
surface to 4.0 feet and a fifteen-inch diverter
casing was installed and grouted. An eight inch
diameter boring was then drilled with an air
rotary tricone roller bit from 9.5 to 25.0 feet.
After drilling procedures were completed, the
borehole collapsed to 13.5'. Before the casing
was installed, one-half bag of sand was poured
into the borehole from 12.61' to 13.5' to provide
a base for the stainless steel. A two-inch
diameter stainless steel screen with welded bottom
cap was then installed from 7.1 to 12.36 feet. A
two-inch diameter stainless steel casing was
installed above the screen at 7.1 feet and
extended 2.10 feet above ground surface. A
sandpack was then tremied into the annular space
" from 6.2 to 12.61 feet, with a 1.9-foot bentonite
pellet seal poured into the annular space above
the sandpack from 6.2 to 4.3 feet. The annular
space from the top of the bentonite seal to the
surface was tremie-grouted with a cement/bentonite
slurry. A detail of the well is included on the
well installation/completion form.

2.4.2 Well Development

Well number 946 was developed to remove drill
cuttings, silt, and other fines from the

B
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monitoring well. The monitoring well was
developed using a Geoguard pump with an air _
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 186 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured at completion was
>100 NTU's. A development form showing the exact
method of development and other pertinent data is
appended.

2.4.3 Installation of Dedicated Monitoring Well Pump:

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/14/90 at a depth of 10.1 feet below ground-
surface. These pumps are decontaminated at

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

Hydraulic Conductivity Testing

Well number 946 was tested for the determination of
hydraulic conductivity of the aquifer in the vicinity
of the well screen. This was accomplished by
instantaneously adding a known quantity of water to the
monitoring well and measuring the recovery of the water
level over time. The changing water levels were
measured using a Druck 15 psig pressure

pace 9 oF 22



ERC / EDGE

AP, Environmental MONITORING WELL PROGRAM
: and Energy WELL DATA NARATIVE
' Services Co.

transducer and an Ommidata Datapod II data recorder.
The hydraulic conductivity value of 3.05 x 107
cm/second (shown as permeability on the hydraulic
conductivity calculations) was calculated using the
Bouwer and Rice method. A computer printout of the
hydraulic conductivity calculations is included in this
data package.

pPace 10 oF 25
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PRE=DRILLING CHECKLIST FOR
MONI/TORING WELLS
COMPLIANCE
PRE—=DRILLING TASKS PATFE INITIALS
7. EXCAVATION PERMIT OBTAINED. 07-31-89 C A
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 07-31-89 _CAH
Jo.  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.
3b. PRE—-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 08-15-89 CAH
WERE USED.
& WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 07-31-89 _CAH
CLEAN POL YETHYLENE.
s CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 07-31-89 _Cit
ON—HAND.
6.  POLYETHYLENE COVER IN PLACE OVER HOLE. 07-31-89  ~ At

ADDITIONAL NOTES,/OBSERVATIONS:

OBSERVER SIGNATURE/DATE—. HQ&&M% 08-15-89

C. Allison Hodges

Pace 11 or 25,
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DECONTAMINATION CHECKL/ST
DORILLING EQUIPMENT
ISOPROPYL DEIONIZED
STEAM STEAM ALCOHOL WATER
EQUIPMENT SCRAPE CLEAN RINSE RINSE RINSE
RIG X X X NA 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
WORK TOOLS X X X X X
AUGER PINS X X X X X
oaserver sionarureoare( . (%00 O d 07-31—

C. Allison Hodges
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ORNL MONITORING WELL LOG ‘ pacE 1 _ o 2
LOCATION: __SWSA 1 ' DATE: START: __ 07-31-89
ORILLER: Larry Ledbetter FIMISH: _08-16-89

LOGGED BY: _C., Allison Hodges
HEALTH PHYSIQIST: L._C. Johnson

HELPER: Freddy Dixon /Rick Herron

DRILL: Ingerson Rand T-4 C. E. Stooksbury
TYPE DRILLING: _Split spoon, auger, air rotary LUBRICANT TYPE:_Green stuff
" No. SAMPLES TAKEN:_Two rYPE:__Soil
CONTAINMENT TYPE:_Plastic, pan, 55 gallon drums, coantainment box
THICKNESS OF SOIL (REFUSAL DEPTH)-__9.3' ORILLING FLUID SAMPLES:
DEPTH DRILLED IN Rocx-—__ 15.7" nPE:_Hater DATE:_8-14-89
TOTAL DEPTH OF WELL:_ 25.0'
OEPTH SAMPLE PERCENT
| (FEET) (NUMBER & RECOVERY SOl /BEDROCK DESCRIPTION
FROM| TO INTERVAL) | (SPUT SPOONS)

0.0 0.5 25% Clay, light brown, with roots, wet.

0.51 1.0 ' Clay. dark brown and dark olive gray, withv.
roots, wet.

1.01] 2.5 946501M Clay, dusky brown, with abundant chert frag-

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

2.5} 3.5 85% Clay, olive grav and moderate brown. Contains
chert fragments, light gray, flinty, with
quartz crystals. Clay is moist but brittle
(crumbly).

3.5 5.0 Clay, mottled, dark yellowish brown and
brownish gray with shale fragments, dusky
brown, highly weathered, clay is moist and
slightly firm.

5.0 7.0 807% Clay, olive gray, with chert fragments, milky
white, pea gravel sized. Clay is hard and
firm.

7.0] 7.5 Chert fragments, dark yellowish orange, sand
to pea gravel sized, coated with clay, olive
gray. Slightly wet.

PAGE 13 orF 25
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ORNL MONITORING WELL LOG

PAGE _2_ oF 2

DEPTH SAMPLE PERCENT :
(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROM | T0 INTERVAL) |(SPLIT SPOONS)
7.51 9.0 %?§§8?3 75% Clay, olive gray, with some chert, sandy.
9.0 9.3 Chert, milky white, large fragments, wet.
9.3 Split spoon refusal.
9.3] 9.5 Clay, olive gray and moderate brown with chert
fragments.
9.5 Auger refusal on limestone.
9.5 ]10.0 *Hard, slightly irregular drilling.
10.0 |25.0 *Hard, rough, irregular, slow drilling.
25.0 Total Depth

*Detail lithologic log could not be provided

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

of containment box.

Less than 0.2 mR per hour (at 1/2") gross beta

radiation was detected by the HP in the

interval from 0 to 4'.
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E Ehgineering, Design & Geosciences Group, Inc.

725 Pellissippi Parkway

P.0. Box 23010 Knoxville, Tn 379833—-1010 (815)966—-9788

“WELL No._ 346

WELL INSTALLATION/COMPLETION FORM

O.RN.L. MONITORING WELL PROGRAM

LOGG‘ PROC,
E% Al1ison Hodges 8Y: q’ﬁ:hae] L. Ebers

DRILLING COMPANY:_Geotek

oriLLER- Larry Ledbetter HeLPer: Freddy Dixon

EQUIPMENT 06.0 s wewaveer_5.5  LF
0.22.0  mwew aveer _ 4.0 LR

0. 8.0  wcH RoTARY _15.5 L.F.

MATERIALS USED

EST. USED
voL. VoL.

5.26 fEer 0F 2.0 N 55 soreew
9.3 rFEeET OF _2.0 IN. S5 CASING
1.5 _7.75s4cks oF SAnND
48 50.0 pPounDs OF BENTOMITE PELLETS
2.9 _3.0 sAcxs oF CeMENT
15.0 pounps oF:PowperRED BENTONITE
28 GALLONS OF WATER (CEMENTING)

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Large washout zone in screen

interval

% Looxwe sTEEL cover
O FLUSYH MOUNTED WELL COVER
0O omker

ST TRAP USED s ~yo O

MWELL COVER USED

MONITORING WELL PUMP BASE SET AT _10-1  mrr

CENTRALIZERS AT __8-0' oy
FEET.
FEET.
NOTE:

AlLL DEPTHS ARE MEASURED

FROM GROUND SURFACE HOLE' CLEANED oUT

Loca non_WAG1

s
_3'0'6'46_7'5'97—

ELEV. GROUND_1177 .74
ELEV. TOP STAINLESS
STEEL CASING1/9.84

ORILLING _DA 72'%

STARTED-_1/31/8
FIMISHED:

LOCKING STEEL COVER

10 wow Duwerer

STEEL PROTECTIVE CASING
. 33 __FT ABOVE GROUND
2.0 FT seLow

GROUND SURFACE
CONCRETE PAD
22 /~8v grermr
CASING FT. ABOVE
OUND SURFACE TO
.Q  F7 a0 GROUND

SURFACE

————__

22,0 mwov soreros
0.0 m4.0mFr

mwrﬂ()'_o 0
‘4.3 oy e

- 8.0 wow oumerer
BOREHOLE

\_ 2.0 wor oiamMeETER STAMLESS
sEL casne 210 7 asowE |
GROUND surFace T0 11 __FT.
BELOW GROUND SURFACE

M_//vav DIAMETER
stameess sere 0,010

ST o2 36 e

2.0 wow oumerer stamess

UNLESS OTHERWSE NOTED: 2,61 _.131;1:323-, '::’:'}" STEEL ST TRAP/CAP
BOTTOM OF BOREHOLE CASEGAE 12,36 m 12, 6lmzr
TYPE D WELL == NOT 70 SCALE
15 25
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WELL No._ 46

pATE: 8/15/89

MONITORING WELL MATERIALS

CERTIFICATION

I TEM,/MA TERIAL DATE USED — BATCH NUMBER
SAND

8/15/89 1
BENTOMITE

| 8/15/89 Stores

STAINLESS STEEL SCREEN (Prepacxace B 155) o /15/89 Stores
STAINLESS STEEL CASING ("R?ACMGFD B ,}’55) 8/15/89 Stores
STAINLESS STEEL CENTRALIZERS (H?ﬂ’ACXAGED g ;ssy 8/15/89 Stores
STAINLESS STEEL CAPS (PrePacxacep B 1e5 )| 8/15/89 Stores
MONITORING WELL PUMP (Prerackacer B 751 114/90 3
aROUT

8/16/89 1
WELL COVERS

SURFACE CASING

COMMENTS: |

OBSERVER SIGNATURE/DA Eﬁﬁﬂ&&&:&g@&m%
C. Allison Hodges
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POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
DATE INITIALS
POST— OMPLE 7T JA

. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 8/15/89 oo B
OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 8/15/89 CIAH
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION * PROVIDED. _

3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2/14/90 OC\
PROVIDED AND DETAILS OF TME DEVELOPMENT ACTIMTY
RECORDED.

4 DRILLING SITE PROPERLY CLEANED UP AFTER 8/15/89 L(Acﬁ

COMPLETION OF WELL INSTALLATION.

» RELFASE SPECIFIC TECHNICAL DIRECTIONS FOR REGUIATORY COMPLIANCE MONITORING WELLS -
PHASE |, OAK RIDGE NATIONAL (ABORATORY, OAK RIDGE, W.0. K—4147, APRIL 1987.

OBSERVER SIGNA TURE /DA TE(_ Mw%iom/ 8/15/89
C. Allison Hodges

D realend, oc,Uv 2/14/90

D. Charles Lytle

17
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HRCOSIRYG

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILLS

METHOD OF

DEVELOPMENT: Surging and pumping

DEVELOPMENT

BEGAN DATE: 2-12-90 TE:
DEVELOPMENT

ENDING DATE: 2-14-90

. D. Charles Lytle

ove weLL voLume_ 4.0 GALLONS

TOTAL GALLONS PUMPED:_186  ToTAL WELL VOLUMES PUMPED:86.5
INITIAL pH:_ 13 FINAL pH:_ 15

INITIAL CONDUCTIMTY (us):— 0484 FINAL compucTvTY (uS)-_574

DESCRIPTION OF IMTIAL TURB/WDITY.___Muddy

DESCRIPTION OF FINAL TuReso/TY:____Yery Cloudy

FINAL MEASURED TURBIYVTY.___* Greater than 100 NTU's

weLl APPrOVED By: R.C. Williams MMES -

oaoor

X MATER: None

WA TER . Kl GROUND SURFACE O TAMK TRUCK
DISCHARGED QO STORW SEWERS O STORAGE TAMKS
10 a oS O oONER

INITIAL PRE—DEVELOPMENT
WATER DEPTH: 3.6 feet from ground surface

DEVELOPMENT _OBSERVATIONS

oBSERVER SIGVA TURE,/DATE D). (Vo Seate  2-14-90

D. Charles Lytle®
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ERC/ EDGE WELL NO.
4P, Environmental LOCATION-_WAG1
# and Energy
. . 2-12-90
§»' Services Co. oar: 221230
MONITORING WELL DEVELOPMENT PROGRESS
ONE WELL VOLUME = __4.0  GALLONS
GALLONS oesowenow | MeAsuRED [ Toawove-T - TOTAL NELL
DATE TIME PUMED Zory | SOD | P maTY GALLONS |  VOLMES COMMENTS
2-13-90] 1400 100 Muddy 7.3 | 644 100 25.0
2-13-90] 1530 46 Muddy 7.5 | 651 146 36.5
Very
2-14-90) 0830 40 | cioudy *+  |7.5(574 | 186 | 46.5
RESULTS AT END Very
OF DEVELOPMENT Cloudy * 7.51574 186 46,5
COMMENTS  Very fast producer, water remained muddy to very cloudy with 46.5,
well volumes had to pass and move off hole. * Greater than 100 NTU's
OBSERVER SIGNATURE/DATE. 15 . C%nal « 5 <Saan b e . 2/14/90
V. (harles tvtle D
wWoRMosw
""" pace 12 oF 25,
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HYDRAULIC CONDUCTIVITY CALCULATIONS

FROGRAM SLUGT, VEREIOW 4.1, ROV, 19R2s&
THIZ FROGROM CALCULATES MEAM TRANSMISE! f
Sl.LiG =D G TRD ANALYTICAL ¢ £
(1) METHOD OF COOFER, PREGEMOEFT AMD FAR&DOFPULDE, 17247

L

- T 1y 3 - o Haa i ad W e =
LE IR VOLLT, KL OF WRR ERNTITLED

o= AT LT T AR TR T AR T AT S
-’ O Ii"-il‘xf... TR KELL TO &M INSTAMNTEMNED

L )

(2 D RICE, 1974 {ARTICLE IN
R ENTITLED
MINING H - STIVITY
WITH COM OR PARTIALLY
ELL NO. T4 DATE OF TEST: 3/13/50
T T i e Ly ' - fef I
FROJECT M. s EZR1-0O2 CLIENT: MMES

L S v
R A el
=

=i WY

i Ty i REAY s
LCCATION:s Walkh 7

INC. FIELD INVESTIGATOR: BRUCE MCMASTER

INEUT DATA ARE:

INNER CASING DIAMETER = 2,00 INCHES

IMMER SUREERN OR COPEM-HOLE DIAMETER = 2.00 INCHES
DIAMETER 0OF DRILLED HOLE = S8.46% INMCHES
LENGTH 0OF SCREEW DR OINTAKE PORTION = S 245 .
DEFTH FRDM STATIC LEVEL TO EQTTOM OF SCREEM = 7,986 FERT
THICENESS OF SATURATED ARUIFER ZOME = Z.2& FEET
DEFTH TO STATIC WATER LEVEL EELOW REF. =
ESTIMATED FOROCSITY OF GRAVEL PADCK = 20

FALLIMG-HEAD INDEX = 1 (it IF FALLING, "O" IF RISING)
NUMBER OF DEPTH-TIME DRATA FOINTS = a2

1.0m FEET

HO WAS COMPUTED FROM INTERCEFT OF PLOT oF LOS M) US, TIME

SUCCESSIVE COMRPUTEDR
VaLUEZ FCR HD
{(FEET)

" 5T7F0
W TOER

[ b WL

1

o B
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CHANGE IN WATER LEVEL IN FEET
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Iq
{e

HHHHH

F oy =
:
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Rph

0.1S
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0.08
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_}.__._ 1

0.06
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SAMPLE
CHAIN OF CUSTODY RECORD VUMBER

c7 abed

d ¢z 3

"G 4

. FOR
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
_ Po. Box 2300 Fuowville, Tn 37833-1010 OAK RIDGE NATIONAL LABORATORY 46|
WELL NO. - LOCATION: TYPE:
IAe | A A Sex|
SAMPLER; SAMPLE INTERVAL: DATE: TIME:
T LN N 389 | (63
RELINQUISHED BY: DATE: | TME:| . WITH: RECENED BY: | DATE: | TME: WITH:
(SIGNATURE) - (SIGNATURE) |
' / : : < ——/ m ?_ v ? _ . , .
< - 0o Ladgn [a-(8% [da0 | TOEE L Tt A e~ | -I-¥ 5| T F0
S e U
TYPE OF SAMPLE: W SPLIT SPOON CORES-SOL D AUGER CUTTINGS—SOIL D AUGER CUTTINGS—-ROCK

O AR ROTARY CUTTINGS—-ROCK O DRILL WATER (NO AIR IN SAMPLE) [ OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN [—CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

REMARKS: ‘ . ' '




T7 10 g7 abed

"GZ 30 ¢ 3

| | CHAIN OF CUF.SO‘ ;' ODY RECORD i’l%’;‘é_g
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS

 P0. Box 23010 Knouwille, Tn 379331010 OAK RIDGE NATIONAL LABORATORY RA630).
WELL NO. - LOCATION: | TYPE:

g4 SWIk A Sod
SAMPLER: SAMPLE INTERVAL: DATE: TIME:
e s | et 5] I T3-SR or3sq | |est

RELINQUISHED BY: DATE: | TME:| . WITH: RECEIVED BY: DATE: | mme: Wm:
(SIGNATURE) : (SIGNATURE) .

< .mg%_. &k&@b_ _Jg”& Cid'o:. @D@ m. :}MAM\/\— 7-1-47 .?-'L’MA

TYPE OF SAMPLE: W SPLIT SPOON CORES—-SOIL O AUGER CUTTINGS—SOIL o O AUGER CUTTINGS-ROCK
O AR ROTARY CUTTINGS—ROCK O DRILL WATER (NO AIR IN SAMPLE) 1 OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN /~CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

REMARKS:




"Gz 40 gz abed

‘
.

AMPLE
CHAIN OF C‘({%‘ ; ODY RECORD iUMB’é_R

Engineerlng, Design & Geoscienc;s Group, Iné-. MARTIN MARIETTA ENERGY SYSTEMS %w(

| Fo, Bon R0 Huomville, T 379331010 OAK RIDGE NATIONAL LABORATORY

WELL NO. LOCATION: TYPE:
4 SWSWs — A AuDoker
SAMPLER: . SAMPLE INTERVAL: DATE: TIME:
i ATRE, ~ 4 B4 -89 \ >S5
RELINQU/ISHED BY: DATE: | TIME: « WITH: RECEIVED BY: DATE: TIME: WTH:
(SIGNATURE) | (sevatre) |

%4
U\JJ
g

A sooa@ledy |z-sely

v Y

%@, /PWAJ 8’-/5“5:‘?. 0537

TYPE OF SAMPLE: D SPLIT SPOON CORES—SOIL 0O AUGER CUTTINGS—SOIL O AUGER CUTTINGS—ROCK

O AR ROTARY CUTTINGS-ROCK W 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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1.0 General Information
1.1 Well Location

Monitoring well number 947 is located in SWSA 1.
It is located approximately 200' southwest of
Building 3544 and south of White Oak Creek at the
intersection of Third Street and Incinerator Road. -
The location is shown on ORNL drawing number C3E
20004 A075. Survey coordinates for this well are
N 21061.6652, E 30666.9352 (X-10 grid)tor latitude
35° 55' 25.83" and longitude 84° 18' 58.10".
Coordinate data were provided by Martin Marietta
Energy Systems. The method used for conversion
“ from X-10 grid to Tennessee-Lambert State Plane

A Coordinates came from the publication "Tennessee
Valley Authority Data Services Branch and Mapping
Services Branch, Oak Ridge, Tennessee, DOE Plant
Control, November 6, 1985, Field Book: ESS-3115,
pp. 1-20." The latitude and longitude were |
calculated by Adams Craft Herz Walker Engineering,
Inc., using methods from the U.S. Coast and
Geodetic Survey Publication 62-4, "State Plane
Coordinates by Automatic Data Processing."

1.2 Drilling Information

Well number 947 was drilled by Geotek Engineering
Company. A Mobile B-50 rig ahd an Ingersol Rand
T-4 rig were used to drill this boring for monitor
well installation under the operation of Larry

. Ledbetter with the assistance of George Akins and

Pace _1 o 20
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Steve Kirk. Drilling commenced on 6/21/89 and was
finished on 7/25/89. Paragraph 2.4.1 includes a
detailed discussion of the well installation and a
well schematic is included on the well
installation/ completion form. A synopsis of the
drilling activity follows:"

6/21/89: Steam cleaning auger rig, auger, tools,
and pan.

6/22/89: Laying down plasti¢ at well site. Stand-
by due to rain. Began augering with
22.0" auger to total depth of 4.0' to
set 15 1/4" diverter casing. All
cuttings contained in 55 gallon drums.

6/23/89: Grouted diverter casing.

7/20/89: Steam cleaning air rotary and tools.
Mobilized to site and set up. Augering
with 14.0" auger. Encountered rock at
9.8'. Unable to auger past 11.0'. As .
per R. Williams tricone bit used to cut
thru rock, but not air used. Hole will
be cleaned out to 12.0' with 14.0"
auger.

7/21/89: Cutting and steaming 10.0" surface
casing (12.0'). Borehole needs to be
cleaned. As per R. Williams borehole

" bailed before installation of surface
casing. The 10.0" surface casing and
centralizer were run in the borehole to

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

pace _2 oF 20
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7/24/89:

7/25/89:

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

Steam cleaning air rotary rig and
mobilizing equipment and containment box
to site. Check area with photovac; -
1.0 ppm. Drilling with 8.0" tricone bit
to 81.5'. Possibly encountered water at
24.5'. At 30.5' photovac reading of 1.2

- ppm. Took compressed air sample and

drill water sample. No signs of
hydrocarbons on air sample under
ultraviolet light. Clean borehole after
1 hour recharge, water was at 8.0'
approximately 72.0' of water in o
borehole. Removed rods and set 15.0' of
4.0" stainless steel casing to depth of
81.3'. Tremied 4 bags of sand and
poured in one 50 1lb bucket of bentonite.
Tremie-grouted borehole using 10 bags of
cement and 50 lbs of powdered bentonite.

This well was logged by ERC Environmental and

Energy Services Co. (ERC/EDGe), hydrogeologist C.

Allison Hodges. All well construction materials

and supplies were from Martin Marietta Energy

MONITORING WELL PROGRAM
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Systems approved batches. The batch origin of
individual items is shown on the included
Monitoring Well Materials Certification form.

2.0 Technical Information
2.1 Decontamination Procedures

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

2.2 Geology

SWSA 1 is located in Melton Valley, which is in
the Valley and Ridge Physiographic Province of
East Tennessee. SWSA 1 is underlain by limestone,
siltstone and calcareous shale of the Ordovician
Chickamauga Group. The Chickamauga Group is 1735
feet thick in SWSA 1 and has been separated into
eight distinguishable and mappable subdivisions.
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They are in ascending order lettered A through H.
The average angle of dip in SWSA 1 is 36 degrees
dipping to the southeast, and the average
direction of strike is north 58 degrees east.

Sample Collection

A drill water sample was collected from the water
pump on the drill rig on 7/24/89. Analytical
results for the sample #947W01 can be obtained
from the Remedial Action Program data base at
ORNL.

Installation and Development
2.4.1 Installation

This was a type B well. A twenty two-inch
diameter boring was augered from ground surface to
4.0'. A fifteen-inch diverter casing was
installed and grouted. A fourteen-inch diameter
boring was drilled with an auger and a tricone bit
to 12.0'. A ten-inch diameter string of |
decontaminated steel surface casing was installed
and tremie grouted in place. The surface casing
minimizes potential cross contamination between
the regolith and bedrock water bearing zones. The
air rotary method was then used to drill an eight-
inch diameter boring to a total depth of 81.5
feet. A four-inch diameter stainless steel screen

pace O o 20
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with welded stainless steel cap was installed from
66.3 to 81.3 feet. A four-inch diameter stainless
steel césing was installed from the top of the
screen at 66.3 feet and extending 1.89 feet above
ground surface. A sandpack was then tremied into
the annular space from 63.9 to 81.3 feet, with a
4.0 foot bentonite seal poured into the annular
space above the sandpack from 59.9 to 63.9 feet.
The annular space from the top of the bentonite
seal to the surface was tremie grouted with a
cement/bentonite slurry. A detailed schematic of
the well is included on the well installation/
completion form.

2.4.2 Well Development
Well number 947 was developed to remove drill

cuttings, silt, and other fines from the
monitoring well. The monitoring well was

" developed using a Geoguard pump with an air

compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 179 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured at completion was
3.0 NTU's. A development form showing the exact
method of development and other pertinent data is
appended.
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2.4.3 Installation of Dedicated Monitoring Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/12/90 at a depth of 78.4 feet below ground

surface. These pumps are decontaminated at

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

Hydraulic Conductivity Testing

Well number 947 was tested for the determination of

hydraulic conductivity of the aquifer in the vicinity

of the well screen. This was accomplished by

instantaneously adding a known quantity of water to the
- monitoring well and measuring the recovery of the water

level over time. The changing water levels were
measured using a Druck 15 psig pressure

transducer and an Ommidata Datapod II data recorder.
The hydraulic conductivity value of 2.01 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
MON/TORING WELLS

COMPLIANCE
PRE=DRILLING TASKS DATF INITIALS
2 EXCAVATION PERMIT OB TAINED. 6/22/89 < U
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6/21/89 it
30.  SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, NA
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WITH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
3b.  PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 7/24/89 Chd
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 6/22/89 © _¢ (AW
CLEAN POL YETHYLENE.
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 7/21/89 s
 ON=HAND. :
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 7/24/89 CA H

ADDITIONAL NOTES,/OBSERVA TIONS:

oaserver SIGNATURE/DATE_— (R Q0 ~OS &d :%§g¢7[24/89
C. Allison Hodges

pace _8 oF 20
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DECONTAMINATION CHECKL/IST
DRILLING EQUIPMENT
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
ars X X X X X
roDS X X X X X
SAMPLERS y y y y .
PIPES X X X X X
WORK TOOLS X X X X X
AUGER PINS ; ; X X .

osserver SienaTURE/DATE . . (CN1L.00« ~C &g_—_ﬂ‘ag@é: 7/21/89
. C. Allison Hodges

pPaGe _ S oF
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ORNL MONITORING WELL LOG pace 1 o 2
Locanon:__SWSA-1 DATE: sTarT- _0/22/89
pruiee  Rick Herron/Larry Ledbetter Fimisw: 1125789

tocecep 8y: _C. Allison Hodges

HELPER: Freddy Dixon, George Akins/

DRILL: Stg\égOK%Eﬂe and Ingersol Rand HeaLtH prysicrsr LH. Shinpaugh
TYPE DRILLING: __Augering and air rotary LUBRICANT TrPE:_Greenstuff
No. SAMPLES TAKEN: NA TYPE: NA
CONTAINMENT TyPe- Plastic, auger pan, 55 gallon drum, containment box
TMICKNESS OF SOIL (REFUSAL DEPTH).___ 9.8' DRILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: /1.7 rvee:_MWater DATE- 1/24/89
TOTAL DEPTH OF WELL: 81,5'
?g;'% (NZ:I‘;:L?F& : /;Z'Ec?ocfg?r)’ SOIL/BEDROCK DESCRIPTION

FROM| T0 | INTERVAL) |(SPUT SPOONS)

0.0 |0.5 : Gravel (fill material) and roots

0.5 2.5 Clay, light brown, with small shale fragments

light gray, siltstone boulder at 2.0' at 1.0'

auger resistance. Auger walking. Siltstone-

shale boulder (ledge)

2.5 14.0 Clay, dark yellowish-brown, with some shale

fragments, weathered, hard firm augering, very

moist when removing augers from borehole water

level observed in bottom of borehole at 4.0

4.0 19.8 Clay, dark yellowish-brown, moist

9.8 {12.0 Shale, calcareous, dark yellowish-brown and

grayish-brown with an outer coating of clay,

dark yellowish-orange and 1light gray. Shale

is bedded and fizzes slightly with acid. Auger

is saturated at 10.0'

12.0{17.0 * Smooth, fast drilling

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

25.0}63.0 * Hard, slow, regular drilling at 52.0' bit

locked up and at 53.0', hit a soft spot

PAGE 10 oF 20 .
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WELL No. 947

ORNL MONITORING WELL LOG PAGE _2_ oF 2
DEPTH SAMPLE PERCENT :
(FEET) (NUMBER & RECOVERY SO/l /BEDROCK DESCRIPTION
FROM| 70 INTERVAL) |(SPLIT SPOONS)
63.0]69.5 Smooth, fast drilling
69.5181.5 Hard, rough, slow drilling. Very irreqular
drilling at 74.5'
81.5 Total Depth

*

No detailed 1ithologic logs could be provided
due to use of containment box for the

interval from 12.0 to 81.5 feet.

pPace 11 oF _20,
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WELL INSTALLATION,/COMPLETION FORM "&Voﬂm—
O.RN.L._MONITORING WELL PROGRAM ' L%%)%EE—%%%ZT—
gr-__C. Allison Hodges o Wivchael L. Ebers - &LV G'OWD—ZZB--SL

S 7EEZ CASNG 1
DRILLING DA 772'5

. Rick Herron/La STARTER:_6/21/8
ORILLER: /LAty o #LPER Gearge Akins/Steve Kirk ENISHED— T [25 83

DRILLING METHOD: O __14.0 /NoH AUGER __12.0 L F.

ORILLING COMPANY: __ Geetek

D INCH AUGER _________LF. ‘/“’0‘7““1 ol
INCH ROTARY. LF. % Y. U w ol surRrace/
D —__ 8.0 _/NcH ROTARY_69.5 _LF. L—"’—mm‘nw casve3

ABOVE GROUND SURFACE TO
8 FexT BELOW GROUND
SURFACE

MATERIALS USED

£S5,  USED
vaL

&0 POUNDS OF BENTOMITE PELLETS (SURFACE CASNG SEAL)
12.0 7o, SURFACE CASING

3.8 _6.0 suoxs or caewr csumrace caswey

30,0 Pounps o PONERED BENTOMITE (era"m)
30.0 guwsavs o mmr (sumrace caswe)

68.2 £r oF _4 m oA STAMESS STERL CASMG
1_ T oF _ 3 N U STAMLESS STEEL SCREEN

LML LT T
‘\! J|l|l|lldlll|1|lll!l'}\

L]
1

WAQ’ 0 FEET BELOW .

i 50 roumos or senTomTE PELLETS
9.2 10.0 x5 or crueenr vers caswe
50,0 pounps o PORERED BENTOMITE (WELL CASING)
50.0 suwsavs o mumr ewL caswe)
32 rror 10 w sTEm promCIE Casve 8.0 w au sow var
REASON FOR OFFERENCES BETWEEN ESTMATED VOLUMES

mmmmwlage
SURFACE CASING TREME GROUTED S ~ O

| Illlll!lljll !
R

sm:gws%m _— wo O ag‘)wgrﬁro'o r
NELL COVER USED K] cooave sEm covem —
O FLUSY MOUNTED WELL COVER
O oner
SLT TRAP USED s O md
MON/TORING WELL PUMP BASE SET AT __18.4  FEET. 1 Bl covmazr
CENTRALZERS AT __ 5.0 FEET.
30,0 FEET. 3 3 S
55.0 FEET, ] mmm
80.0 FEET Pacx63.9
NOTE: § FEET

AlL DEPTHS ARE MEASURED
FROM GROUND SURFACE
UNLESS OTHERMSE NOTED:

81 FET\. 2ae
B NA woou smss smm

TYPE B WELL =dm—  Wmer™r
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WELL No. 937
DATE:1/24/89

MONITORING WELL MATERIALS

CERTIFICATION

| TEM,/MA TERIAL DAIE USD  BATCH NUMBER
SAND

7/24/89 1
BENTOMITE

7/24/89 1
STAINLESS STEEL SCREEN (PREPACKAGED E v )| 7790780 y
STAINLESS STEEL CASING (PrePacxaced g b5 )| 5 /24/89 1
STAINLESS STEEL CENTRAUZERS —(PREPACKAGED u. Ni!os )| 7724789 1
STAINLESS STEEL CAPS (PREPACKAGED ] v )| 7724789 1
MONITORING WELL PUMP (PREPACKAGED E wszs )| 2712790 3
GROUT

7/24/89 1
MELL COVERS .7/24/89 1
SURFACE CASING 7/21/89 1

COMMENTS: |

OBSERVER SIGNATURE/DATE ( 7/24/89
. Allison Hodges

PAce 13 oF _20.
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POST—WELL COMPLETION
' CHECKLIST
COMPLIANCE
DATE IN/TIALS
POST—WELL COMPLETION TASKS
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 6/22/89 CAH
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 7/24/89 L
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECFICATIoN®  2/12/90 NG W

» RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGUIATORY COMPLIANCE MONITORING WELLS
PHASE [, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRIL 198/.

PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVITY

RECORDED.

ORILLING SITE PROPERLY CLEANED UP AFTER
COMPLETION OF WELL INSTALLATION,

ooserver sovanrEDATE, " 500 o Nade, | 7/24/89

7/24/89 ¢ A

& AITison Hodges N

D N oSuete 2/12/90
D. Charles Lytle

pace _14 oF 20
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ERC / EDGE

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF

DEVELOPMENT: Surging and pumping

DEVELOPMENT

BEGAN DATE: 2-9-90 TIME:
DEVELOPMENT

ENDING DATE: 2-12-90

DEVELOPMENT

OBSERVED BY: D. Charles Lytle

ONE MELL VoLUME:-__60.5 GALLONS

TOTAL GALLONS PUMPED:_119  ToTAt WELL VOLUMES PUMPED:_30.0

IMDAL pH:_ 1.6 FINAL pH:_1.56 ;
INITIAL CONDUCTIVITY (uS):_567_ FINAL CONDUCTIMITY (uS)-_667_
DESCRIPTION OF IMITIAL TURBIDITY:__Crystal clear

DESCRIPTION OF FINAL TuRaiDITY. __ Crystal clear

FINAL MEASURED TURBIDITY: 3.0 NTU's

WELL APPROVED B8Y: R.C. Williams MMES

OF WATER: Sulfur smell

WA TER X GROUMD SURFACE O 7TAMK TRUCK
DISCH. O STORM SEMERS O STORAGE TANKS
1O0: 0O ORUWS O OTHR

INTIAL PRE-DEVELOPMENT
WA TER DEPTH: 6.7 feet from ground surface

DEVELOPMENT OBSERVATIONS

OBSERVER SKNATUREDATE D. CY-0ntencS i e 2-12-90

Y
D. Charles Lytle

PAGE 15 oF 20,
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MONITORING WELL DEVELOPMENT PROGRESS
ONE wELL voLume = 0.5  gasowns
DATE TME | cuaws | eEETaN | Y | ot | T | adiians | vaikes | COMMENTS
PUMPED TURSIITY wvs) (aS) PUMPED PUMPED
2-10-90 | 1300 179 |&r¥skal 3.0 |7.6] 667 | 179 30.0
RESULTS AT END Crystal
OF DEVELOPMENT 179 Clear 3.0 7.6|667 179 30.0
COMMENTS
OBSERVER SIGNATURE/DATE T~ Chr8g0 Sumia 2-12-90
N Charies | vtle

T
pace 16 o _ 20
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WELL No._347

b

CHANGE IN WATER LEVEL IN FEET
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70
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H 11

i

inlli
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40

30

2.0
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03

0.2
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0.1
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| SAMPLE
5:’; | | owaw oF custooy recoro [
Engineering, Design & Geosclences Group, Ino. | MARTIN MARIETTA ENERGY SYSTEMS
0, Box 23010 Kaorvile, Tn 57933-1010 | OAK RIDGE NATIONAL LABORATORY 04200
WELL NO. LOCATION: TYPE:
=l Sosh =4 O ER
SAMPLER: SAMPLE INTERVAL: DATE: | TwE:
5- _ Ny OrpA-89 | A4S
RELINQUISHED BY: oATE: | TME:| . W RECEVED By | DATE: | .TME: WTH:
(SIGNATURE) o (somamme) | .
C s i sl | EEE Mg/ | 73s9] /430
TYPE OF SAMPLE: 0 SPLIT SPOON CORES-SOIL D AUGER CUTTINGS-SOIL O AUGER CUTTINGS-ROCK

O AR ROTARY CUTTINGS-ROCK B 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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1.0 General Information

1.1 Well Location

Monitoring well number 1071 is located in WAG 7.
It is located on the north side of Lagoon Road and
is approximately 2500' east of Highway 95. The
location is shown on ORNL drawing number C3E 20004
A075. Survey coordinates for this well are

N 19302.8549, E 27233.9346 (X-10 grid) or latitude
35° 54' 52.49" and longitude 84° 14' 20.89".
Coordinate data were provided by Martin Marietta
Energy Systems. The method used for conversion
from X-10 grid to Tennessee-Lambert State Plane
Coordinates came from the publication "Tennessee
Valley Authority Data Services Branch and Mapping
Services Branch, Oak Ridge, Tennessee, DOE Plant
Control, November 6, 1985, Field Book: ESS-3115,
pp. 1-20." The latitude and longitude were

" calculated by Adams Craft Herz Walker Engineering,

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

Drilling Information

Well number 1071 was drilled by Geotek Engineering
Company. A Mobile B-50 auger rig was ‘used to
drill this boring for monitor well installation
under operation of Rick Herron with the assistance
of Fred Dixon. Drilling commenced on 7/14/89 and

pace _L oF20




ERC / EDGE
’= Environmental MONITORING WELL PROGRAM
W

and Energy MWELL DA;,; NARRATIVE

Services Co.

was finished on 7/17/89. Paragraph 2.4.1 includes
a detailed discussion of the well installation and
a well schematic is included on the well
installation/completion form. A synopsis of the
drilling activity follows:"

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

7/14/89: The mobile B-50 auger rig was mobilized
to the site and set up. The boring was
split spooned from 1.5' to 7.5', augered
with a 6.0" auger from 0.0' to 8.5',
split spooned from 8.5' to 9.5', augered
from 8.5' to 10.5' and split spooned
from 10.5' to 10.7'. Final split spoon
refusal was at 10.7'. The boring was

then completed by augering from 10.7' to
25.0' or total depth. The well was
allowed to recharge for 4.5 hours. .
Water level after this time was at 20.2'
from surface. The decision was made to
bail the hole to remove mud and check
recharge rate and then to set the well
on Monday.

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

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

pace % or 20
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2.0 Technical Information

2.1

materials is included with this data package.

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

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

Decontamination Procedures

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

pace 3_ or 20,
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2.2

Geology

WAG 7 is located in Melton Valley which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Cdnasauga Group.

- The Conasauga Group in the Oak Ridge area consists

of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

Sample Collection

Two soil/weathered rock samples (1071S01 and
1071S02) were collected during drilling, placed in
I-CHEM specialty cleaned glass containers, sealed
and submitted to Sample Receiving, Analytical
Chemistry Division, Bldg. 4500S, ORNL. Chain of
custody forms for these samples are included with
this data package. Soil sample 1071S01 was
collected in the split spoon interval from 2.0' to
3.5' on 7/14/89 and soil sample 1071S02 was
collected in the augered interval from 23.0' to
25.0' on 7/14/89. Sample No. 1071S02 included
clay (soil) as well as a weathered shale and was
collected from the auger stem.

Pace 4 or 20
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2.4

T 2.4.2 Well Development

Installation and Development
2.4.1 Installation

This was a type A well. A two-inch diameter
stainless steel screen with welded stainless steel
cap was installed from 9.25 to 24.25 feet. A two-
inch diameter stainless steel casing was installed
above the screen from 9.25 feet to 1.61 feet above
ground surface. A sandpack was then tremied into
the annular space from 8.10 to 24.25 feet, with a
1.5 foot bentonite pellet seal poured into the
annular space above the sandpack from 6.60' to ..
8.10 feet. The annular space from the top of the
bentonite seal to the surface was tremie grouted
with a cement/bentonite slurry. A detailed
schematic of the well is included on the well
installation/completion form.

Well number 1071 was developed to remove
drill cuttings, silt, and other fines from
the monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to
use according to specified cleaning
procedures (see Paragraph 2.1). The well was
developed until a measured total of 326
gallons of water had been evacuated and the
clarity of the discharge water was approved

Pace _2_ orF 20
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by the company representative. The final
turbidity value measured was 10 NTU's. A
development form showing the exact method of
development and other pertinent data is appended.

2.4.3 Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump, was installed
on 2/1/90 at a depth of 22.2 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 1071 was tested for the determination of
hydraulic conductivity of the aquifer in the vicinity
of the well screen. This was accomplished by
instantaneously adding a known quantity of water to the
monitoring well and measuring the recovery of the water
level over time. The changing water levels were
measured using a Druck 15 psig pressure transducer and
an Omnidata Datapod II data recorder. The hydraulic
conductivity value of 7.32 x 107¢ cm/second (shown as
permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and Rice
method. A computer printout of the hydraulic
conductivity calculations is included in this data
package.

pace _ 6 oF 20
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PRE-DRILLING CHECKLIST FOR
MONITORING WELLS
COMPLIANCE
PRE—DRILLING TASKS DPATF INITIALS
7. EXCAVATION PERMIT OBTAINED. 7/14/89 cC i H
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 1/7/89 ciai
Jo. SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, NA
RINSED WITH DE—~IOMIZED OR DISTILLED WATER, RINSED
WITH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
Jb.  PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 7/17/89 c il
WERE USED. :
< WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 7/14/89 c AN
CLEAN POL YETHYLENE. .
5. CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 7/14/89 _CAH

6.

ADDITIONAL NOTES/OBSERVATIONS:

ON—-HAND.

POLYETHYLENE COVER IN PLACE OVER HOLE.

7/14/89

C ikt

OBSERVER SIGNA TURE/DATE C_. N

C. Allison Hodges

KL

pace _1_ or 20
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT :

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 SIGNA 7URE/DA7ZC. . Qe
C. Allison Hodges

P
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ORNL MONITORING WELL LOG pace 1 or?
Locanon____WAG 7 DATE: START: ;; %‘71; gg
ORILLER: Rick Herron FINISH -
Loceep 8y C. Allison Hodges
HELPER: Fred Dixon
. L.C. Johnson
DRILL- Mobile B-50 Auger Rig HEALTH PHYSIGST:

ree pRiunve: Split spoon and auger

LUBRICANT TYPE: NA

No. SAMPLES TAKEN:  tWO ree. soil/weathered rock
CONTAINMENT TYPE:__ Auger pan and plastic

THICKNESS OF SOIL (REFUSAL DEPTH): 25.0° ORILLING FLUID SAMPLES:

DEPTH DRILLED IN ROCK: 0.0 rree__ NA DATE:__NA
TOTAL DEPTH OF WELL: 25.0' NA NA
DEPTH SAMPLE PERCENT

(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION

FROM | TO INTERVAL) SPLIT SPOONS)

0.0 {1.5 Gravel (fi1l material) no split spoon taken,
material removed by hand and auger i

1.5 12.0{ 1071501 80% Clay, dark yellowish-brown, moist, also contains

@ 2.0-3.5' roots -

2.0 [2.5 Clay, shaley, mottled, pale yellowish-brown and
1ight brown, with some shale fragments highly
weathered, dusky brown, micaceous

2.5 13.5 Clay, shaley, mottled medium 1ight gray, shale
is more prominent, also contains more mica

3.5 15.5 100% Shale, highly weathered, slightly clayey,
moderate yellowish-brown, light olive gray and
dusky brown, clay is medium 1ight gray, shale
is brittle, bedded and very .micaceous, dry

5.516.0 30% Shale, highly weathered, brownish-gray, dusky
brown with pale ye]]oWish-orange silt lenses
and grayish blue and dusky yellow green mica
lenses. Shale is brittle, bedded and breaks.
at a 45° angle

6.01]7.5 100% Shale, highly weathered, brownish gray, dusky
brown with pale yellowish-orange silt lenses

race 9 oF _20,
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ORNL MONITORING WELL LOG

PAGE _2 _ OF_2

OEPTH SAMPLE PERCENT
(FEET) (NUMBER & RECOVERY

FROM

TO | INTERVAL) |(sPLIT SPOONS)

SOIL/BEDROCK DESCRIPTION

and grayish-olive and dusky yellow green mica

lenses, sample also contains clay lenses,

medium Tight gray, mica and silt increasing.

Shale harder. Sample moist

7.5

9.5 100%

Shale, highly weathered, brownish-gray, dusky

brown with pale yellowish-orange silt lenses

and grayish-olive and dusky yellow green mica

lenses. Shale is very fractured and is broken

up within split spoon. Dry

10.5

10.7 5%

Siltstone, calcareous, interbedded with shale,

thinnly laminated. Siltstone is a medium gray

and shale is a brownish-gray and dusky brown.

Shale still contains some mica and silt lenses.

The sample fizzes slightly with acid, very hard

to push spoon. Sample damp at bottom of

spoon. Begin augering

10.7

25.0] 1071S02

Siltstone, calcareous, interbedded with shale,

23.0 -25.0'

thinnly laminated. Siltstone is a medium gray

and shale (highly weathered) is dusky yellowish

brown. Traces of mica and silt. Augered from

10.7 to 25.0'

25.0

Total Depth

* No bulk density taken because split spoon

- samples were too brittle

pace _10 oF _20.
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WELL Nol07l

WELL INSTALLATION/COMPLETION FORM
O.R.N.L._MONITORING WELL PROGRAM

PROOFED
gy Michael L. Ebers

LOGGED

By- __C. Allison Hodges

ORILLING COMFPANY: ___Geotek

DRILLER: __Rick Herron

HELPER: Fred Dixon

EQUIPMENT o_6.0 INCH AUGER _25.0 L.F.

=] INCH AUGER

LF.

MATERIALS USED

EST. USED
VOL. VOL.

15 rEErOF 2

10.9 e 0F _ 2
3.3 5  sacks oF swo
25 _25 POUNDS OF BENTONITE PELLETS
=715 _1.25s4¢ck5 oF cement

6.25 POUNDS OF POWDERED BENTONITE

10.25 galL0NS OF waTER (CEMENTING)

IN. S.S5. SCREEN
IN. S.5. CASING

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Irreqular boring diameter

WELL COVER USED X Locave sTEEL cower

O ALUSY WOUNTED MELL COVER
0 oner .

SLT TRAP USED s Fra

MONITORING WELL PUMP BASE SET AT _ 22.2 _ fEfT.

Locanon__WAG 7

Pl G (/013 C g

£__2/£33.93406

ELEV. GROUND_8(09.96
ELEV. TOP STAINLESS
STEEL casivG 811.57

ORILLING DATES:
STARTED-_1/14/89
FIMISHED:_//17/65
LOCKING STEEL COVER
8_NCW DVAMETER
STEEL PROTECTIVE CASING

CENTRALIZERS AT 9.0 rmr7 .
_24.0 FET
FEET.

NOTE:

ALL DEPTHS ARE MEASURED

FROM GROUND SURFACE MOLE QLEAMED aUT

UNLESS OTHERWISE NOTED: r024.25 FeEr

8OTIOM OF BOREWOLE

TYPE A WELL =

SLOTTED SCREEN

NOT TO SCALE

PAGElL OF iO
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AP, Environmental WELL No 1071 _
: and Energy DATE: 1/17/89
G~ Services Co. T
MONITORING WELL MATERIALS
CERTIFICATION
I TEM,/MA TERIAL DATE USED — BATCH NUMBER
SAND
7/17/89 01
BENTOMITE
7/17/89 01
STAINLESS STEEL SCREEN (Preracxacen B TES)[ 517,89 01
STAINLESS STEEL CASING (PREPACKAGED o 1o ) 51789 o1
STAINLESS STEEL CENTRALZERS (PREPACKAGED  § 12°)| 7/17/89 01
STAINLESS STEEL CAPS (repackacer B TES)[ 5178 01
MONITORING WELL PUMP (PREPACKAGED u w/| - /1/90 4
erROUT
7/17/89 01
WELL COVERS 7/17/89 01
SURFACE CASING 7/17/89 01
COMMENTS: |
08SERVER SIGNATUREDATEC _ - (3Q0 ¢ \_ .~ 1-17-89
_ C. Allison Hodges

Pace 12 o 20
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POS T— COMPLE TION
CHECKLIST
COMPLIANCE
DATE INITIALS
POST— OMPLETION TA

. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 7/17/89 c At
OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 7/17/89 CiAg
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION* PROVIDED. -

3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2/1/90 DL
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVITY x
RECORDED. -

4 DRILLING SITE PROPERLY CLEANED UP AFTER 7/17/89 | Lﬂku

COMPLETION OF WELL INSTALLATION.

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

OBSERVER SIGNA TURE,/DATE C_ £§§ S_)% %, QG&Q&/ 7/17/89
C. ison Hodges A\

D OerlinSude

2/1/90

D. Charles Lytle

pace _13 oF 20
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WELL No.1071
LOCATION: WAGT _

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILLS

METHOD OF

DEVELOPMENT: Surging and pumping

DEVELOPMENT

BEGAN DATE: 1-30-90 TIME:
DEVELOPMENT

ENDING DATE: 2-1-90

mm; D. Charles Lytle

ovE weLL voeume_ 9.8 GALLONS

TOTAL GALLONS PUMPED:_326 o744 WELL VOLUMES PUMPED:_ 33-3
WAL pHe_ 11 FINAL pH:_ 1.2

INITIAL CONDUCTIVITY (uS):_667 _ FINAL CONDUCTIVTY (uS)-__620

DESCRIPTION OF IMTIAL TuRsIDITY: _Muddy

DESCRIPTION OF FINAL TURgDITY-__ Clear

FINAL MEASURED TURBIDITY: 10 NTU's

WELL APPROVED BY: R.C. Witliams MMES

OF TR None
WATER Q3 GROUND SURFACE Q 7AMK TRUCK
DISCHARGED Q STORM SEWERS O STORAGE TAMKS
TO: O ORUMS Q OTHER

INTIAL PRE-DEVELOPMENT
WATER DEPTH: 3.0 feet from qround surface

DEVELOPMENT _OBSERVATIONS

OBSERVER SIGNATURE DATE D . Oreclo D Srle

2/1/90

D. Charles Lyt,’?e

Pace _14 or 20



S

ERC/ EDGE

Environmental

and Energy
Services Co.

DATE:

welL ~o. 1071
| LocanonHAG7

1-30-90

MONITORING WELL DE VELOPMENT PROGRESS

ONE WELL VOLUME = _9.8  GALLONS

GALLONS DESCRIPTION AMEASURED y coNDUC~ TOTAL NELL
DATE TIME PUMPED afn’ nzsgg{ P 227 GALLONS VALUMES COMMENTS

1-30-90 1300 46 Muddy 7.7 667 46 4.7
1-30-90 1600 24 Muddy 663 70 .1
1-31-90 1100 31 Cloudy 669 101 10.3
1-31-90 1400 45 Cloudy 7.3| 656 146 14.9
1-31-90 1630 65 Cloudy 7.3| 608 211 21.5
2-1-90 1530 75 Cloudy 7.4 683 286 29.2
2-1-90 1630 40 Clear 10 7.2] 620 326 33.3
RESULTS AT END
OF DEVELOPMENT Clear 10 7.2| 620 326 33.3

COMMENTS el was getting close to 30 well volume and remained cloudy.

Did not surge on 2-1-90 water cleared and passed, moved to another well

OBSERVER SIGNATURE/DATE Yy Cinp\lensSuxle

2-1-90

U, Charles Lytle.

rarnc 15
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CHANGE IN WATER LEVEL IN FEET
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CHAIN OF CUSTODY RECORD  |SAMPLE

NUMBER

bed

"0¢ 4061 °

. , FOR
Engineering, Design & Geosciences Group, Inc. | MARTIN MAR/IETTA ENERGY SYSTEMS
725 Pellissippt Parkwa 1O T71S81
. P.0. Box 23010 Knoxville, Tn 37033-1010 OAK RIDGE NATIONAL LABORATORY
WELL NO. LOCATION: TYPE:
Y=ol WAS-"1 Seil
SAMPLER: 3 s g SAMPLE INTERVAL: DATE: TIME:
0O Ao e ¥ fi(vy o . :.o - 3.5' 7' H”S‘l
RELINQUISHED BY: DATE: | TIME: . WITH: RECEIVED BY: DATE: TIME: WTH:
('SIGNA TURE) ~ (SIGNATURE) |
S . OMhaS . ' - o oRNL
&w‘@\ O P ANE Quirern M5t | r0:2s AP A PA
TYPE OF SAMPLE: ~E-SPLIT SPOON CORES—SOLL O AUGER CUTTINGS—SOIL O AUGER CUTTINGS—ROCK

O AR ROTARY CUTTINGS—-ROCK O DRILL WATER (NO AIR IN SAMPLE) O OTHER

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

REMARKS:




Bed

‘02 40 0¢C °

| | CHAIN OF C'UF.'); : 0DY RECORD i@%’;ﬁ%
Engineering, Design & Geosciences Group, Inc. | MARTIN MAR/ETTA ENERGY SYSTEMS
 F0. Box 2950 Knoxvile, T 37033-1010 OAK RIDGE NATIONAL LABORATORY |oTI902
WELL NO. LOCATION: TYPE: |
1077 | ag- 7. _seil /wenthord thalle
SAMPLER:, SAMPLE INTERVAL: DATE: THE:
S —— 1 D3 -as T4 -E 2o
RELINQUISHED BY: DATE: | THE:| . W recevep gy: | oarE: | e W
(SIGNATURE) » (SIGNA TURE)
= M{S‘}‘a\« b e|enee | M, | rleq | r0ms O:C;L CARA_

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

UGER CUTTINGS—SOIL

O AUGER CUTTINGS-ROCK

O ORILL WATER (NO AIR IN SAMPLE) O OTHER

ALL SAMPLES ARE IMMEDIATELY PLACED IN [—CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

REMARKS: %\Mﬂ\é A0S = LLC&DQ (l ()( ( (EX q' : <0 1\\4( (\’»Zx) ) o b \(1'\
(O k, ( i\ L\\/\j wlok \I\w\ed ::N\o\ﬁﬂ\

L

SR,
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1.0 General Information

1.1 Well Location

- ESS-3115, pp. 1-20." The latitude and longitude

Drilling Information

Monitoring well number 1072 is located in WAG 7.
It is located approximately 200 feet west past the
entrance to SWSA 4 along Lagoon Road,
approximately forty feet north of the road _
surface. The location is shown on ORNL drawing
number C3E20004 A075. Survey coordinates for this
well are N 19294.2970, E 26168.9893 (X-10 grid) or
latitude 35° 54' 46.56" and longitude 84° 19'
31.59". Coordinate data were provided by Martin
Marietta Energy Systems. The method used fdr
conversion from X-10 grid to Tennessee-Lambert
State Plane Coordinates came from the publication
"Tennessee Valley Authority Data Services Branch
and Mapping Services Braneh, Oak Ridge, Tennessee,
DOE Plant Control, November 6, 1985, Field Book:

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."

Well number 1072 was drilled by Geotek Engineering
Company. A Mobile drill B-50 and an Ingersoll
Rand T-4 rig were used to drill this boring for
monitor well installation under operation of Larry

Pace _1_ oF 19,



ERC / EDGE

Environmental MONITORING WELL PROGRAM
and Energy WELL DATA NARRATIVE

. WELL No.- 1072
Services Co.

S

%*

Ledbetter with the assistance of Steve Kirk.
Drilling commenced on 6/15/89 and was finished on
6/30/89. Paragraph 2.4.1 includes a detailed
discussion of the well installation and a well
schematic is included on the well installation/
completion form. A synopsis of the drilling
activity follows:'

6/15/89: The B-50 mobilized to the staked
location and set up on plastic sheeting.
The rig augered 0.0'-4.0' with a 22.0"
bit. A 4.0' length of diverter casing
was installed and grouted.

6/20/89: Air rotary rig mobilizes and sets up on
1072. Drillers begin augering'with a
14.0" bit. A rupture in hydraulic hose
discontinued drilling. Boring not
contaminated. .Rig taken to be re-steam
cleaned.

6/21/89: Air rotary rig sets up again and augers
to 20.0'. Bedrock encountered at 19.0'.
Installed 20.0' of 10.0" surface casing
using one bucket bentonite pellets and
8.0 sacks cement.

6/28/89: Using containment and a 7 7/8" tricone
bit drilled from 20.0' to 70.0'.
Borehole cleaned and allowed to recharge
for one hour. After one hour 2.3' of
water in hole.

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

PAGE 2 oFl9
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6/29/89:
6/30/89:

Measured 37.5' of water in hole.
Installed 15.0' of 4.5" stainless steel
screen from 55.0!' to 70.0!', stainless
riser casing from 2.0' above ground
surface to 55.0'. A sand and potable
water slurry was tremied into the
borehole to form the sandpack. Four
sacks sand were used. Tagged top of
sandpack at 52.5'. Poured 35 pounds
bentonite into borehole. Tagged
bentonite at 54.4'. Added additional 50
pounds of bentonite and tagged bentonite
at 52.2'. Allowed hydration of
bentonite and grouted remaining annulus-
with 10 sacks cement, 50 pounds powdered
bentonite.

This well was logged by ERC Environmental and

Energy Services Co., Inc., hydrogeologist

Christopher M. Wallen. All well construction

materials and supplies were from Martin Marietta

Energy Systems approved batches. The batch origin

of individual items is shown on the included

Monitoring Well Materials Certification form.

2.0 Technical Information

The drilling rig, down hole tools, surface casing,

stainless steel screen, stainless steel casing,

centralizers, and stainless steel silt trap

PAGE 3__ oF 19,
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underwent the cleaning decontamination procedures
outlined in the drilling specifications (Release
Specific Technical Directions for Regulatory
Compliance Monitoring Wells Phase 1, Oak Ridge
National Laboratory, Oak Ridge, W.O., K-4147,
April 1987, pgs, 2-4). A checklist of the cleaned
materials is included with this data package.

Geology

WAG 7 is located in Melton Valley which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville. Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

Sample Collection

A drill water sample was collected from the water
pump on the drill rig on 6/28/89. _Analytical
results for this sample can be obtained from the
Remedial Action Program data base at ORNL.

Paces  or 19
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Installation and Development
2.4.1 Installation

This was a type B well. The boring was augered
from 0.0' to 4.0' with a twenty two-inch bit.
Diverter casing was installed and grouted from
0.0' to 4.0'. A fourteen-inch diameter boring was
augered from ground surface to bedrock (20.0
feet). A ten-inch diameter string of
decontaminated steel surface casing was installed
and tremie grouted in place. The surface casing
minimizes potential cross contamination between:
the regolith and bedrock water bearing zones. The
air rotary method was then used to drill an eight-
inch diameter boring to a total depth of 70.0
feet. A four-inch diameter stainless steel screen
with a silt trap was installed from 55.0 feet to
70.0 feet. A four-inch diameter stainless steel .

' casing was installed from the top of the screen at

55.0 feet and extending 1.69 feet above ground
surface. A sandpack was then tremied into the
annular space from 56.1 to 70.0 feet, with a 3.9

- foot bentonite seal poured into the annular space

above the sandpack from 52.2 to 56.1 feet. The
annular space from the top of the bentonite seal
to the surface was tremie grouted with a
cement/bentonite slurry. A detailed schematic of
the well is included on the well installation/
completion form.

PAGE _3_ OF
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¢

2.4.2 Well Development

Well number 1072 was developed to remove drill
cuttings, silt, and other fines from the

| monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 279 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured by completions was
4.0 NTU's. A development form showing the exact
method of development and other pertinent data is

appended.

2.4.3 Installation of. Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/8/90 at a depth of 67.3 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

PAGE _b6_ oF _19
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2.5 Hydraulic Conductivity Testing-

Well number 1072 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
Oomnidata Datapod II data recorder. The hydraulic
conductivity value of 5.98 x 10°® cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic

' conductivity calculations is included in this data
package.

PAGET __ oF 1
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Environmental
1072
# and Energy WELL No _Lolc_
' Services Co.
PRE=DRILLING CHECKLIST FOR
MONITORING WELLS
COMPLIANCE
PRE=DRILLING TASKS PATF INITIALS
1. EXCAVATION PERMIT OBTAINED. 6/15/89 Cm W
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6/15/89 Cmu?
30.  SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, N/A CmMa)
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
35 PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 6/30/89  / muy)
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 6/15/89 O My
CLEAN POLYETHYLENE.
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 6/15/89 C ol
ON—HAND.
6 POLYETHYLENE COVER IN PLACE OVER HOLE. 6/15/89 L M)

ADDITIONAL NOTES/0BSERvATIONS: AT rotary on site 6/20/89 to set casing.

OBWWPSMAWRE/DAEM 4, KM 61589
Christopher M. Wallen

PAGE 8  oF _19.
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and Energy
Services Co.

WELL No. 1072 _

S

DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

. ISOPROPYL DEIONIZED
EQUIPMENT SCRAPE ZZ”N /5? %‘z{ A/-RC/%EO_L 4;7 @
RIG X X X N/A N/A
AUGERS X X X X X
BITS 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 W %z %@% 6/15/89

Christopﬁér M. Wallen
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. ERC / EDGE
' Environmental
1072
# and Energy WELL No.—— = _
§p' Services Co.
ORNL MONITORING WELL LOG PAGe _1_ or 1
LOCATION-__X=10 WAG 7 DATE- srarr __6/15/89
6/30/89

oriLer- W, Larry Ledbetter FINISH-
Loceep 8y: Christopher M. Wallen

HELPER: Steve Kirk

HEALTH PHYSICIST: Carl Stooksbury

DR/LL.. I.R. T-4
7YPE ORILLNG: Auger and Air Rotary LUBRICANT TyPe: Green Stuff
No. SAMPLES TAKEw.__ None rvee._ N/A

CONTAINMENT TyPe-___ Auger pan, plastic

THICKNESS OF SOIL (REFUSAL DePTH)-_19.0' DRILLING FLUID SAMPLES:
DEPTH DRILLED IN Rock:__21.0" rvee:_Drill Water DATE:_6/28/89
roras oepm oF wee-__ 19-0'
DEPTH SAMPLE " PERCENT
(FEET) (NUMBER & RECOVERY SO /BEDROCK DESCRIPTION
FROM | TO INTERVAL) | (SPLIT SPOONS)
0.0f 0.9 Topsoil.
0.91 4.0 Clay, silty, moderate brown, firm, dry.
4.0(14.5 Clay, silty, dark yellowish brown, firm, dry
with shale fragments, dark yellowish brown.
14.5119.0 Clay, silty, dark yellowish brown, soft, damp
with shale, dark yellowish brown/moderate
yellowish brown, subangular fragments.
19.0]20.0 Shale, dark gray/medium dark gray, with bluish
gray on freshly exposed surfaces.
20.0(46.5 *Shale, fairly soft drilling.
46.5148.5 Shale, medium dark gray, slightly ratty.
48.5(70.0 Shale, fairly soft drilling.

*Detailed 1ithologic description not avaijlable

for the interval from 20.0' to 70.0' due to

the use of containment box.

pPace 10 or 19



" ERC / EDGE
4P, Environmental WELL No. 1072
O.
# and Energy —_—
G~ Services Co.
Locamon _WAG 7

WELL INSTALLATION/COMPLETION FORM

O.RN.L. MON/TORING WELL PROGRAM
LOGGED
8y: Chris Wallen

PROOFED
8y Michael L. Ebers

ORILLING COMPANY: Geotek Engineering

oriLer- Larry Ledbetter HELPER: Steve Kirk

14.0" mov Aveer _20.0'  _ LF.
—_— INCH AUGER LF.

ORILLING METHOD: D

LOCKING CAP

D 1 7/8 INCH ROTARY.50.0  LF. &
LK

O INCH ROTARY

MATERIALS USED
EST.  USED

o mo POUNDS OF BENTONITE PELLETS (SURFACE CASING SEAL)
20.0 /7 or 10. 0w suerucr caswe
8.0 _8.0 sucxs o coenr (sumruce caswg)
50. 0 pounps aF PONERED BENTONITE (SURFACE CASING)
60.0 awavs o mne (sumrace caswey
D6.7 /7 aF 8.5 o4, STAMLESS STEEL caswe
15.0 /7 or 4.5 o sTAMLESS STERL ScReEw
4.0 4.0 sacvs oF smo

50.0 90,0 rounos or-BenTowTE PELLETS

11.0 10.0 suors or comevr merL caswe)
50. 0 pounos o PoeERED BENTOMTE (WELL CaSIG)
60.0 qusavs or mnm merL casve)
3.2 rrorl0 w s romECTE casvG
REASON FOR DFFFERENCES BETWEEN ESTMATED VOUUMES

AND USED VOLIAES
Settling of sand pack.

SURFACE CASING TREME GROUTED s B M 0O
STAIMLESS STEEL CASING
TREAME GROUTED s R w0

NELL COVER USED X cooave sERL coveR

L] ALUSHY MOUNTED NELL COVER

0O omer
ST TRAP USED TSR M O
MONITORING WELL PUMP BASE SET AT __67.3  FEFT.
CENTRALIZERS AT __14.0 _ rEFT.
_34.0 _ seEr
54_0 FEET,
70.0

NOTE:

ALL DEPTHS ARE MEASURED
FROM GROUND SURFACE
UNLESS OTHERMWSE NOTED:

llllllllll‘\lllllllll
UL U D i U U

RER2

AN\

L N S e s !

4

R — — |

I
SH=NENE ]

/morwm CASING

i
:

R, . Sxp
oTa R T KRN

ELEV. TOP STAINLESS
STEEL cAsweG__835.69

DRILLING DATE 5

STARTER: 65155
FINISHED: 30/89

10. 0w ou surFace/

FE7 saow

Bentonite 16.8 p»
200 m“-“

seprocx Lever 1.9 Q!
7/8

DIA. BORE HOLE

:
g
b

G
N
[

[YPE B WELL




ERC / EDGE

AP, Environmental | | WELL No._1072
# and Energy . 6/15/89
@' Services Co. DATE:S/15/89

MONITORING WELL MATERIALS

CERTIFICATION
/TEM /MA TERIAL LRATE UKD  BATQH NUMBER
SAND 6/30/89 1
BENTONITE 6/2l/83 L
6/30/89 1
B 7ZS
STAINLESS STEEL SCREEN (Preracxaced g 45 )| 6/30/89 1
STAINLESS STEEL CASING (PREPACKAGED )| 6/30/89 1
STAINLESS STEEL CENTRAUZERS (PREPACKAGED 3 125)| 6/30/89 1
STAIMLESS STEEL CAPS (Prepacxacep B M) 6/30/89 1
MONITORING WELL PUMP (reracaced B TES)| 2/08/89 4
6/21/89
GROUT /21 -
6/30/89 1
WELL COVERS 6/30/89 1
SURFACE CASING  6/21/89 1
COMMENTS:

OBSERVER SIGNATURE/DATE ( Z% é _/_//z: Z 6/21/89
: Christopher M. Wallen
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COMPLETION OF WELL INSTALLATION.

OBSERVER SIGNATURE/DATE.

AP, Environmental
1072
# and Energy WELL No._~2ic
' Services Co.
POST—WELL COMPLETION
CHECKL/IST
COMPLIANCE
' DATE IMITIALS
PO OMP, N TA

MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 7/05/89 L w

OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 7/05/89 CM
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION ® PROVIDED. ' .

3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFicATion®  _2/08/89 DCY
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVITY
RECORDED. -

: 7/05/89 ~orl)

4 DRILLING SITE PROPERLY CLEANED UP AFTER / M

- # RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.O. K—4147, APRIL 1987.

M AR

e

Christdpher M. Wallen

2/08/90

D. Charles Lytle

pace _13 o 19
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ERC / EDGE

AP, Environmental WELL No. 1072
and Energy —re
@' Services Co. LOCATION- MAG 7
MONITORING WELL
DEVELOPMENT FORM
DEVELOPMENT DETAILS
METHOD OF
DEVELOPMENT: _Surging and Pumping
DEVELOPMENT
BEGAN DATE: 2-06-90 TIME:
DEVELOPMENT
ENDING DATE:___ 2-08-90
DEVELOPMENT
m[g?m gr. D. Charles Lytle
ONE WELL voLumE__85.7 GALLONS

279  TOTAL WELL VOLUMES PUMPED:__ 6.1

TOTAL GALLONS PUMPED:_21

DAL pH:_8.3
INITIAL CONDUCTIVITY (uS):

DESCRIPTION OF FINAL TURBIDITY: Clear

_770 ___ FvAL covpucTIMTY (uS)_ 563
DESCRIPTION OF IMTIAL TURSIDITY.___ Milky .

FINAL pHe_ 1.4

4.0 NTU's

MELL APPROVED BY:

R. C. Williams MMES

. ODOR

o wamEr:  None

WA TER K GROUND SURFACE O 74MK TRUCK
DISCHARGED O STORW SEWERS O STORAGE TAMKS
1o O oS Q o7MER

INFTIAL PRE-DEVELOPMENT

WATER OEPTH:

14.4 feet from ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SoNA TURE DA TE > SocaNancugsia
D. Charles Lytle 2/08/90

pace 14 or 19




ERC / EDGE weLL wvo. 1072
Environmental LocATIoN:-_ WAG 7

and Energy
Services Co. ourE: 2206230

MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = 35.7  gauions

DATE TIME GALLONS S ETN | ety | pH || claws | valiies COMMENTS
PUMPED TURBYTY vIUs) $) PLAPED PUMPED
2-06-90 1530 81 Milky -- 8.3 770 81 1.8
2-06-90 1700 15 Cloudy - 8.4 | 613 96 2.1
2-08-90 0930 183 Clear 4.0 7.4 | 563 279 6.1
RESULTS AT END
OF DEVELOPMENT Clear 4.0 7.4 ] 563 279 6.1

COMMENTS  \jater stayed clear even after surging. Passed and moved to new
location. _

OBSERVER SIGNATURE/DATE. D Chlias S wide  2-08-90
D, Charles | v¥1
T

pace _15 oF 19 .
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ERC / EDGE
AP, Environmental
and Energy

@' Services Co.

WELL No._ 1072

——

HYDRAULIC CONDUCTIVTY CALCULATIONS

FROERAM SLUSGT. VERSION 4.1, NOV. 1986

TRIS PROGRAM CARLEUGLATES MEANM TRANSMISSIVITIES FROM
SLUG-TEST DRTA BASED ONM TWD ANALYTICAL APPROJ/CHES:
(1) METHGOD OF COOPER, DREDEHOEFT AQND PAPARDOPULGS, 1367
(ARTICLE IN VWOL.3, MNO.1 OF WRR ENTITLED
N"RESPONGSE OF & FINITE DIAMETER WELL TO A INSTANTANEQGUS
CRARGE OF WoTERY) :
{(8) METHCOD OF BOUWER AND RICE, 1376 (ARTICLE I
Vat. 12, MNO.3 aF WRER ENTITLED
A SLUG TEST FOR DETERMINING RYDRAGULIC CONMDUCTIVITY
OF DNEONFINED AGUIFERS WITH COMPLETELY OR PARTIALLY
FENETRATING WELLSY?

WELL NG, : 1073 DATE OF TEST: 2/93/30

PRGIJECT NO. 3 E2E:1-002 CLIENT: MMES

SITE LOCATION: WAG?

E£D6E, INC. FIELD INVESTIGARTOR: BRUCE MCMASTER

INPUT DATAR ARE:

INNER CASING DIAMETER = 4. 00 ITNRCRES

INNER SCREEN OR OPEN-RHOLE DIAMETER = 4. 00 INCHES
DIAMETER GOF DRILLED NMOLE = 8. 63 INCRHES

LENGTH OF SCREER GR INTAKE PORTION = 185.00 FEET

DERTH FRCGM STATIC LEVEL TO BGTTOM OF SCREENM = S6.90 FEET
THICKNESS OF SRATURRKRTED KRQUIFER ZONE = 15.00 FEET

DEPTH TGO STATIL WATER LEVEL BELGW REF. POQINT = - 98 FEET
ESTIMRTED POROSITY OF GRAVEL PACK = .20

FaLlL InG—HEARD INDEX = i (1Y IF FALLING, YOY IF RISINGY
NUMBER OF DEPTH-TIME DATR POINTS = 3&

HO WAS COMPUTED FROM INTERCERT GF PLGT OF LOG(H) V8. TIME

SUCCESSIVE COMPUTED
VALUES FOR RO
(FEET})

2. 4513

=, 4817

pace 16 oF 19
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ERC / EDGE | |
4P, Environmental WELL No. 1072

and Energy ]
&

Services Co.

HYDRAULIC CONDUCTIVITY CALCULATIONS

————

TIimME DEPTH TO WRTER HE&D

{SEC } (FEET} (FEET)
G, GO Su IDG . . 410
E80.00 3. 420 . 440
SC. G Fu 4 ZCr 2. A5G
40, Q0 3. AITC 2. 4580
GG, o0 S 440 . 4EC
€0. OO 3. 440 2. 460
7S5, G0 3. 430 . 450
30, OO 3. 430 2. 450

1G5, 00 3. 430 B 450
LG, QO 3. 420 2. B0
15G. 00 T 4EC . 440
180, 06 34210 Ea A3
E40, OO Ju 2OC Ea 4G
3OC. OO 3. 320 2. %10
SECG. OO 2. 385 Eu H4OC
430, OO 3. 370 . 330
486G, OO 3. 360 . E.=80
540,00 3. 350 8.370
&E00. O 3B 340 &.360
780, 00 3. 320 2. 340
B4D. OO 3. 300 z. 320 =
€. OO 2. 890 2.310 §
1080, GO 3.870 2. 290 |
200. 00 3. 260 E2.880 |
1326 .00 3. 840 E. 260
144C.00 3. 2830 2. 850
1560, OO 3.&20 . B4
1680. 00 3. 200 S. 220
1800, a0 3. 190 E.E810
1320, 0O 3. 130 B.810
2040, Q0 J. 160 c. 180

S1EC. OO0 3. 150 2. L 70

FE I M P W AW P AWM TP DT W W FE FEHHE TN N I Db FEE R I W NN PN T I NI B A

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:
PERMEABILITY = 1.3&E-07 FT/8&C = G.38E-0& CHM/5EC

TRANSMIGSIVITY = 2.94E-06 FT#*#2/SEC

pace 11 or 19,
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CHANGE IN WATER LEVEL IN FEET
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Engineering, Design & Geosciences Group, Inc.
726 Pellissippi Parkway

P.0. Box 23010 Knoxville, Tn 37833-1010

CHAIN OF CUSTODY RECORD SAMPLE
MARTIN MARIETTA ENERGY SYSTEMS

FOR NUMBER

/0720l
OAK RIDGE NATIONAL LABORATORY
WELL NO. LOCATION: TYPE:
/072 WAG 7 DRILL WATER
SAMPLER: SAMPLE INTERVAL: / DATE: TIME
Wy 4 Kl I 53.0 0/28/86 (5T
RELINQUISHED BY: WITH: RECEIVED BY: DATE: | mME: WITH:
(SIGNATURE) (SIGNA TURE) |
Ouren o, oRNL
é% ; { % %% fDGE Ys00Y 5-15¢ Lm‘% jeid0 Avedy -Chaw. <APA
L —

TYPE OF SAMPLE: QO SPLIT SPOON CORES-—SOIL

bed

O AR ROTARY CUTTINGS—ROCK

0 AUGER CUTTINGS—SOIL

)if DRILL WATER (NO AIR IN SAMPLE) O OTHER

ALL SAMPLES ARE IMMEDIATELY PLACED IN [—-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.
REMARKS: a

O AUGER CUTTINGS—-ROCK

]

‘61 40 61 °

<<<<







ERC / EDGE
'a Environmental MONITORING WELL PROGRAM
A

; WELL DATA NARRATIVE
and Energy WLl Mo 107 5
Services Co.

1.0 General Information
1.1 Well Location

Monitoring well number 1073 is located in WAG 7.
It is located on the north side of Lagoon Road and
approximately 1600' east of Highway 95. The
location is shown on ORNL drawing number C3E20004
A075. Survey coordinates for this well are

N 19270.6148, E 26177.2404 (X-10 grid) or latitude
35° 54' 46.41" and longitude 84° 19' 31.35".
Coordinate data were provided by Martin Marietta
Energy Systems. The method used for conversion
from X-10 grid to Tennessee-Lambert State Plane
Coordinates came from the publication "Tennessee
Valley Authority Data Services Branch and Mapping
Services Branch, Oak Ridge, Tennessee, DOE Plant
Control, November 6, 1985, Field Book: ESS-3115,
PP. 1-20." The latitude and longitude were
calculated by Adams Craft Herz Walker Engineerind)
Inc., using methods from the U.S. Coast and
Geodetic Survey Publication 62-4, "State Plane
Coordinates by Automatic Data Processing."

1.2 Drilling Information

Well number 1073 was drilled by Geotek Engineering
Company. A Mobile B-50 auger rig was used to
drill this boring for monitor well installation
under operation of Rick Herron with the assistance
of George Akins. Drilling commenced on 7/05/89

pacel  or 20
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W
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Services Co.

and was finished on 7/06/89. Paragraph 2.4.1
includes a detailed discussion of the well
installation and a well schematic is included on
the well installation/ completion form. A
synopsis of the drilling activity follows:

6/30/89: The equipment necessary to sample and
auger the well was steam cleaned.

7/5/89: The Mobile B-50 rig was mobilized to the
well site and set up. The boring was
split spooned from 1.5' to 5.0', augered
with a 6" auger from 5.0 to 5.5', split
spooned from 5.5' to 6.0', augered from
6.0' to 6.5', split spooned from 6.5' to
7.5', augered from 7.5' to 12.0', split

spooned from 12.0' to 13.0' and augered
from 13.0' to 25.6' total depth. Nine
feet of water accumulated in the
borehole after 1.5 hours. The well was
bailed to remove the thick mud that was
in borehole. ,

7/6/89: 2" stainless steel well casing and
screen were installed. Sand tremied
into borehole above screen, bentonite
seal installed and allowed to hydrate 4
hours and then grouted to within 2.0' of

surface.

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

PAGE 2__ oF _20,
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. WELL No._l
Services Co.

AP, Environmental
# and Energy WELL DATA NARFATIVE

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

2.0 Technical Information

2.1 Decontamination Procedures

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

Geology

WAG 7 is located in Melton Valley which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Cohasauga Group.
The Conasauga Group in the Oak Ridge area consists

pace3 __ oF 2
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WELL DATA NARRATIVE
and Energy WELL Ne 1073

’= Environmental MONITORING WELL PROGRAM

Services Co.

of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

Sample Collection

Two (1073S01 and 1073S02) soil/weathered-rock
samples were collected during drilling, placed in
I-CHEM specialty cleaned glass containers, sealed
and submitted to Sample Receiving, Analytical
Chemistry Division, Bldg. 45008, ORNL. Chain of
custody'forms for these samples are included with
this data package. Soil sample 1073S01 was

' collected in the split spoon interval from 4.0' to

5.0' on 7/05/89 and soil sample 1073S02 was
collected in the augered interval from 22.0' to
25.6' on 7/05/89. Sample No. 1073S02 included
clay (soil) as well as a weathered shale (rock).
Installation and Development

2.4.1 Installation

This was a type A well. A two-inch diameter

PAGE 4 oF 20,
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and Energy WELL No 1073
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Services Co.

stainless steel screen with welded stainless steel
cap was installed from 15.6 to 25.6 feet. A two-
inch diameter stainless steel casing was installed
above the screen from 15.6 feet to 2.06 feet above
ground surfacé. A sandpack was then poured into
the annular space from 13.9 to 25.6 feet, with a
2.8-foot bentonite pellet seal poured into the
annular space above the sandpack from 11.1' to
13.9 feet.‘ The annular space from the top of the
bentonite seal to the surface was tremie grouted
with a cement/bentonite slurry. A detailed
schematic of the well is included on the well
installation/completion form.

2.4.2 Well Development
Well number 1073 was developed to remove drill ..

cuttings, silt, and other fines from the
monitoring well. The monitoring well was

" developed using a Geoguard pump with an air

compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 236 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured by completions was
3.0 NTU's. A development form showing the exact
method of development and other pértinent data is
appended.
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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 2/12/90 at a depth of 23.5 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 1073 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a 15 psig pressure transducer and an
Omnidata Datapod II data recorder. The hydraulic
conductivity value of 9.32 x 107 cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data
package.

PAGE & oF 20
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ERC / EDGE

AP, Environmental
# and Energy WELL No.1073 _
' Services Co.
PRE=DRILLING CHECKL/ST FOR
MONITORING WELLS
COMPLIANCE
PRE—=DRILLING TASKS DATF INITIALS
.. EXCAVATION PERMIT OBTAINED. 7/5/89 c b
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6/30/89 COtE
30..  SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, NA
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 7/6/89 (AL
- WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 7/5/89 ( htk
CLEAN POL YETHYLENE.
s CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 7/5/89 ¢ i H
ON—HAND.
6. 7/5/89 CA 1—('

POLYETHYLENE COVER IN PLACE OVER HOLE

ADDITIONAL NOTES/OBSERVATIONS: :

OBSERVER SIGNATURE/DAKE . SSQS}; AT :\ﬁd E§Q£ 7/6/89
C. Allison Hodges

pPace 1_ oF 20
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

ISOPROPYL DEIONIZED
STEAM STEAM ALCOHOL WATER

RIG N/A N/A

X X X

UG,

8IS X X X X X
RODS % X X X X
SAMPLERS

X X X X X
PIPES X X X X X
WORK TOOLS < % % % X
AUGER PINS X X X X X

osserver sienarure,/pare(__ (5 000 AQWM CEE%Q _6/30/89
C. Allison Hodges

pace 8 oF20 _.
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ERC / EDGE

ORNL MONITORING WELL LOG PAGE 1 OF_2
LOCATION:__WAG 7 DATE: START: 7/5/89
DRILLER- Rick Herron FINISH: 7/6/89
HELPER: George Akins L;KUED gy C. Allison Hodges
HEALTH PHYSICIST: _L-C. Johnson
DRILL: Mobile B-50
TYPE DRILLING: __Split spoon and auger LUBRICANT TYPE: NA

No. SAMPLES TAKEN:__two

nPe: soil/weathered rock

CONTAINMENT TYPE:

auger pan and plastic

THICKNESS OF SOIL (REFUSAL DEPTH): 25.6' ORILLING FLUID vSAMPLES.‘

DEPTH DRILLED IN ROCK: 0.0 e NA DATE__NA
TOTAL DEPTH OF WELL: 25.6" NA NA
DEPTH SAMPLE PERCENT

(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION

FROM| TO INTERVAL) | (SPLIT SPOONS) e

0.0 1;5 Gravel (fill material) no split spoon taken,
material was removed by hand and auger

1.5 2.5 75% Clay, silty, grayish-orange, with roots and
graQels, wet B

2.5 Clay, light brown, firm, wet

3.5 |4.0 60% Clay, light brown, soft, wet (fall in from
previous split spoon)

4.0 |4.5 |1073s01 Clay, mottled, dark yellowish-orange and light

@ 4.0-5.0" brown, moist

4.5 5.0 Highly weathered shale, dusky brown and light
olive gray, with some dark yellowish-orange
clay, damp

. Split spoon refusal, auger to 5.5'

5.5 16.0 30% Shale, highly weathered, light olive gray and
dusky brown, with some.clay, light brown, firm
damp. Also contains some weathered sandstone,
ironstained dark yellowish-orange fine grained

6.0 Split spoon refusal, auger to 6.5'

6.5 |75 10% Shale, highly weathered (rotten shale) dusky

brown and light brown, moist

pace _9_ or 20
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ORNL MONITORING WELL LOG

” PAGE 2__ oF_2 _
DEPTH SAMPLE PERCENT
(FEET) (NUMBER & RECOVERY

SOl /BEDROCK DESCRIPTTON
FROM| TO | INTERVAL) |(SPLIT SPOONS)

7.5 Split spoon refusal, auger to 12.0
7.5 12.0

Shale, highly weathered, dusky brown and light

brown, moist, hard drilling
12.0 13.0 50%

Shale, highly weathered, reddish-brown, very

brittle, contains thin greenish-gray micaceous

silt lenses and some sand, dark yellowish-

orange, fine grained, dry
13.0

Split spoon refusal, auger to 25.6', or TD
13.0 [19.0

Shale, highly weathered, reddish-brown, very

brittle, with greenish-gray mica and sand,

dark yellowish-orange, fine grained, damp
19.0 5.6 | 1073502

Shale, medium dark gray with a bluish green
@ 22.0-25.6"'

tint, micaceous, larger fragments, brittle,
damp
5.6

Total Depth

pace 10 oF 20
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WELL NolQ73

WELL INSTALLATION/COMPLETION FORM

O.R.N.L. MONITORING WELL PROGRAM
PROOFED
8y Michael L. Ebers

LOGGED
8r:  C. Allison Hodges

"DRILLING COMPANY: _Geotek

ORILLER: Rick Herron HELPER: George Akins

EQUIPMENT D_6.0  /NCH AUGER _25.6 LF.

LOCATION_UAG 7
ORNL GRID COORDINATES
270,6148

EL 256177.7404_ ~
ELEV. GROUND 833,82
ELEV. TOP STAINLESS
STEEL CASING 835 .88
DRILLING DATES:

STARTED:_1/5/89
FINISHED-_7 /6 /89

LOCKIMG STEEL COVER

] INCH AUGER LF

s

MATERALS USED

EST. USED
oL VoL

10.0
17,66

FEET OF _ N, 5.5. SCREEN
FEET OF _2___IN. S.S. CASING
SACKS OF SAND

POUNDS OF BENTONITE PELLETS
SACKS OF. CEMENT

POUNDS .OF POWDERED BENTONITE
GALLONS OF WATER (CEMENTING)

t

B R
FEk L

—
—

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Diameter of borehole increased

because of irregular augering

WELL COVER USED ] LOCKING STEEL COWER

L] FLUSY MOUNTED WELL COWER

b _8  wov aumenr
STEEL PROTECTIVE CASING

2 INCH DIAMETER STAMLESS
STERL casove _2:06 £7 amoiE

GROUND SURFACE 0 15.6 FT.
BELOW GROUND SURFACE

o T 5.6

CENTRALZER (TYP.)

SENTONITE PELLET SEAL
11.1 p 13.9 oor

FEET

— 2 _NOY DAMETER
stamess st 0,010

0O onem -

ST TRAP USED z30 MR
MONITORING WELL PUMP BASE SET AT _23.5  FEET.
CENTRALIZERS AT __10.6 rEET. .

25.6 m
FEET.

NOTE:
ALL DEPTHS ARE MEASURED

FROM GROUND SURFACE WOLE CLEANED oUT

UNLESS OTHERWISE NOTED:

KOTIED SCREEN
15.6 7 25.65mr

80TIOM OF BOREMOLE

TYPE A WELL =

NOT TO SCALE

pace 11 oF 20
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WELL NMo.1Q73__
DATE:7/6/89

MONITORING WELL MATERIALS

CERTIFICATION
JTEM,/MA TERIAL DATE USED  BATCH NUMBER
SAND 7/6/89 01
7/6/89 0
BENTONITE {5/8 -
| STAINLESS STEEL SCREEN (Preracxacer B F°)| 776780 01
STAINLESS STEEL CASING (PREPACKAGED g e/l 776789 01
STANLESS STEEL CENTRALZERS (PREPACaced G J50)| 01
STAINLESS STEEL CAPS (PrePackacep 3 %5 ) 7/6/89 01
MONITORING WELL PUMP (PREDAa(AmJ = N’%—S 2/12/90 4
SROUT 7/6/89 01
WELL COVERS 7/6/89 01
SURFACE CASING 7/7/89 01

COMMENTS: |

OBSERVER SIGNA TURE/DA

C. Allison Hodges

7/7/89

pPace 12 oF 20
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POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
DATE IMTIALS
POST— OMPLETION TASK.
7. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 7/6/89 COLL
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 7/6/89 ch b
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2/12/90 DCV
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTINTY :
RECORDED.
4 DRILLING SITE PROPERLY CLEANED UP AFTER 7/6/89 cae

COMPLETION OF WELL INSTALLA TION.

* RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REEUL‘R?&Y¢ﬂ9ﬂRUMAKZ'AKM”R7%N€ WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.O. K—4147, APRIL 1987

OBSERVER %WMURE/DAIE( 001 Q;Fk@r&f/)_/ 7/6/89
C. Allison Hodges

b(\%@t&(}é\uﬁq{_ 2/12/90
D. Charles Lytlg

pace 13 oF 20
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AP, Environmental
# and Energy WELL Nor073
' Services Co. LOCATION: WAGT
MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILLS

METHOD OF 4

DEVELOPMENT: Surging:.and pumping

DEVELOPMENT

BECAN DATE; 1-26-90 TIME:

DEVELOPMENT

ENDING DATE: 2-12-90

DEVELOPMENT

OBSERVED BY: D. Charles Lytle

ONE WELL vOLUME: 8.0 GALLONS

TOTAL GALLONS PUMPED:_236  TOTAt MELL VOLUMES PUMPED:__30.0

IMTAL pH:_1.5 FINAL pH-_1.3

INVTIAL CONDUCTIMTY (uS):_140 FINAL CONDUCTIITY (uS)-_503

DESCRIPTION OF IMTIAL TURBIDITY: _Very Muddy

DESCRIPTION OF FINAL TURSSOITY:_ C1€3t

FINAL MEASURED TURBIONTY.___ 3.0

MELL APPROVED BY: R.C. Williams _MMES

aooR

& MER None

ot TER Kl GROUND SURFACE QO 74aM¢ TRUCX
OISCHARGED O STORW SEMERS O STORAGE TAMKS
JO- a OGS O oER

INTIAL PRE—-DEVELOPMENT
MATER DEP7H: 4.3 feet from ground surface

DEVELOPMENT OBSER VA TIONS

OBSERVER SIGNA TURE/DATE T Cironle o Szm 2-12-90
D. Charles Lvtle
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weLL NO. 1073
LOCATION-WAG 7

parE 1-26-90

MONITORING WELL DEVELOPMENT PROGRESS

ONE wELL voLumE = _8-0  gasons
DATE T GALLONS DESCRIPTION MEASURED v CONDUC—- TOTAL WELL
E PUMPED iy mnwsr)r P r;g m gfpﬁgs COMMENTS
11-26-90
1-30-90 | 1300 32 Me3dy 7.5| 140 | 32 .0
2-5-90 0915 36 Muddy 7.2] 190 | 68 .5
2-8-90 | 0930 126 Cloudy 7.6 195 | 194 24.3
2-12-90 | 1000 12 Cloudy 7.4| 112 | 206 25.8
2-12-90 | 1100 12 Cloudy 218 27.3
2-12-90 | 1300 6 Clear 7.2| 354 | 224 28.0
2-12-90 | 1600 12 Clear 3.0 7.3| 503 | 236 30.0 5
RESULTS AT END
OF DEVELOPMENT Clear 3.0 [7.3 503 | 236 30.0

COMMENTS yery poor producer was able to pump 10 to 12 gallons at a time every

couple of hours.

Cleared up passed and moved off hole

OBSERVER SIGNATURE/DATE 1 Chordrn < it o

2/12/90

D.

Charles Lytle

MWFORMOS.DWG

pace _15 o _20
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CHANGE IN WATER LEVEL IN FEET

10.0
8.0
80

HYPRAULIC CONRUCTIUTY CALCULATIONS
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CHAIN OF CUSTODY RECORD SAMPLE
. FOR NUMBER
Engineering, Design & Geosciences Group, Inc. | \MMARTIN MARIETTA ENERGY SYSTEMS ,
726 Pellissippt Parkway 10-1_59\
. P.0. Box 23010 Knoxville, Tn 37833-1010 OAK RIDGE NATIONAL LABORATORY
WELL NO. - LOCATION: TYPE:
o5 WAG 1 Soil-
Sédiﬂ/"té' : SAMPLE INTERVAL: DATE: TIME:
. A9 Rl ' —_ ST g
ﬁﬁmg Red, (SGVATURE, 4 O —5 O o 1-0S &7 O
RELINQUISHED BY: DATE: | TIME: . WITHH | RECEIVED BY: DATE: TIME: WTH:
(SIGNATURE) . : (SIGNATURE)
o - . (- §: oRNL
> ‘MW&&&A&A I -&|oe3® | EDEE mt@u"”‘ Ul lead ¢
. Q’ Dl
TYPE OF SAMPLE: ?LSPL/ T SPOON CORES—SOIL 0O AUGER CUTTINGS—SOIL 0 AUGER CUTTINGS—ROCK

O AR ROTARY CUTTINGS—ROCK O DRILL WATER (NO AIR IN SAMPLE) O OTHER

ALL SAMPLES ARE IMMEDIATELY PLACED IN |—CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.
REMARKS:




Bed

‘02 40 0¢ °®

SAMPLE -
| CHAIN OF C‘l{;g ;'00)’ RECORD Dy
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
726 Pellissippl Parkway 1077134
P.0. Box 23010 Knoxville, Tn 37933-1010 OAK RIDGE NATIONAL LABORATORY
WELL NO. LOCATION: ‘ TYPE:
oS WAG - =\ /Re b
SA PLE{‘%&V , ‘o o SAMPLE /NERVA'L: . DATE: TIME:
e S T 71775 22.0 e ¢S .o o7 -o5-89 ISe
RELINQUISHED BY: DATE: | TIME: . WITH: RECEIVED BY: DATE: TIME: WITH:
(SIGNATURE) : (SIGNATURE) '

o1-1-84 o°:J'3‘\‘ evee |NLOuwer~  |1-1-87 g2q | OWNL

:i : Q&}‘( IO *&:‘.‘; i‘\ ".‘f' e

L» )

UGER CUTTINGS—SOIL O AUGER CUTTINGS—-ROCK

TYPE OF SAMPLE: 01 SPLIT SPOON CORES—SOIL
O DRILL WATER (NO AIR IN SAMPLE) D OTHER

O AR ROTARY CUTTINGS—ROCK

ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.
(G, CA \GHJ\L\L\' { ;»xl Lo r’CJ \\f‘r\.(& KK W \: )

REMARKS: __ N\ ean ol ines
) ND N
Oy g‘\r&\,\l
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1.0 General Information

1.1 Well Location

Monitoring well number 1074 is located in WAG 7.
It is located approximately 800' southwest of
chemical waste pit #1 and approximately 600’
northwest of abandoned waste pit #3. The location
is shown on ORNL drawing number C3E20004 AO075.
Survey coordinates for this well are N 18128.056,
E 25707.528 (X-10 grid) or latitude 35° 54' 34.44"
and longitude 84° 19' 28.37". Coordinate data
were provided by Martin Marietta Energy Systems.
The method used for conversion from X-10 grid to
Tennessee-Lambert State Plane Coordinates came
from the pubiication "Tennessee Valley Authority
Data Services Branch and Mépping Services Branch,
Oak Ridge, Tennessee, DOE Plant Control, November
6, 1985, Field Book: ESS-3115, pp. 1-20." The
latitude and longitude were calculated by Adams
Craft Herz Walker Engineering, Inc., using methods
from the U.S. Coast and Geodetic Survey
Publication 62-4, "State Plane Coordinates by
Automatic Data Processing."

Drilling Information

Well number 1074 was drilled by Geotek Engineering
Company. A Mobile B-50 rig and an Ingersol Rand
T-4 rig were used to drill this boring for monitor
well installation under operation of Rick Herron

pace _L or 24
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and Larry Ledbetter with the assistance of George
Akins and Freddy Dixon. Drilling commenced on
6/30/89 and was finished on 8/10/89. Paragraph
2.4.1 includes a detailed discussion of the well
installation and a well schematic is included on
the well installation/ completion form. A
synopsis o7 the drilling activity 20llows: "

6/30/89: T =uger rig, samplir. ruipment and
tc:.s were deconed. T: . -ig was
mobilized to the site, plastic was layed
down and the rig was set up. Split
spoon samples were taken from .5 to 3.1
or refusal. A bulk density sample was
taken from .75' to 1.25'. The length
was 2 1/4", diameter 1 1/4 and weight of
101.0 grams. Two soil/rock samples were

taken from the split spoons. A 6.0"
boring was augered from the surface to
2.6' or refusal. By approval from R.C.
Williams, the boring location was moved
5.0' behind the original location.
Refusal was met at 2.5' where limestone
was encountered. The boring location
needs to be moved at least 20 or 30' to
the right (the main road direction).
Approval needs to be given by Steve
Laman, Jill Greene and Bill McMaster.

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

FMGE.J& wrng
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7/6/89: Well location has been moved. The auger
rig, sampling equipment and tools were
deconed. The rig was mobilized to the
site and set up. A 6" boring was
augered to 4.0'. No refusal was met and
the decision was made to split spoon and
auger to refusal in case there was a
possibility of complet: 3 the well to
total :zth. However, -plit spoon and
auger rziusal were encc:intered at 7.1°'.
A 22.0" boring was then augered to 4.0°
and a 15 1/4" diverter casing was
installed and grouted.

8/9/89: The T-4 and drilling equipment were
deconed and mobilized to the site. The
‘T-4 was set up and a containment box
hooked up. The boring was drilled with
an 8.0" tricone bit to 27.5'. After 1
hour recharge time the water level was
only at 23.5'. Recharge was continued
another hour, after which time the water
level was at 23.3'. R.C. Williams
agrees with ERC to drill to 30.0'. The
boring depth was increased to 30.0' and
allowed to recharge 20 minutes. The
water level then was at 22.2'. Based on
information from well 1075, the water
level is expected to rise. The boring
is considered to be a slow "recharger".
An air and water sample were taken at
30.0'. The boring was cleaned and the
rods removed. The well will be set at
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this depth. Fifteen feet of two-inch
stainless steel screen and 20.0' of
casing were installed to a TD of 30.0'.
Centralizers were placed at 30.0°',
15.0', and 5.0'. 5.5 bags of sand were
tremied in using water to a depth of
13.65'. A 50 1lb bucket of bentonite was
poured into the annulus to a depth of
11.55'. The air sample was tested under
an ultra violet light and no detectable
hydrocarbons were found.

8/10/89: The annulus was grouted with 4 bags of
cement and 20 lbs of bentonite to within
2.0' of the surface casing. James Lamb
of ERC documented the grouting.

8/30/89: The casing was filed to remove the rough

| edges Geotek and CAH were on site.

9/5/89:. The casing was tested with the "Go-NoGo

gauge". It was passed by R.C. Williams.

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

pace _ 4 or 2%
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2.0 Technical Information

2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap
underwent the cleaning decontamination procedures
outlined in the drilling specifications (Release
Specific Technical Directions for Regulatory
Compliance Monitoring Wells Phase 1, Oak Ridge
National Laboratory, Oak Ridge, W.O0., K-4147,

April 1987, pgs, 2-4). A checklist of the cleaned -

materials is included with this data package.
Geology

WAG 7 is located in Melton Valley which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike andAdip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

”

PAGE _2_ OF
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2.3.

Sample Collection

Three samples were collected during drilling,
placed in I-CHEM specialty cleaned glass
containers, sealed and submitted to Sample
Receiving, Analytical Cheﬁistry Division, Bldg.
4500S, ORNL. Chain of custody forms for these
samples are included with this data package. Soil
sample 1074S01 was collected in the split spoon
interval from 1.0' to 1.5' on 6/30/89 and soil
sample 1074S02 was collected in the augered
interval from 2.5' to 3.0!' on 6/30/89. A drill
water sample 1074W01 was collected from the water
purp on the drill rig on 8/9/89. Analytical
results for the split spoon and drill water

samples described above can be obtained from the ‘
Remedial Action Program data base at ORNL.

A bulk density soil sample was collected from the
split spoon sample interval from .75' to 1.0°'.
The sample was measured, and weighed, and a bulk
density of 2.42 grams/cm? was calculated.

Installation and Development

2.4.1 Installation

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

surface to auger refusal (7.1 feet). The air
rotary method was required to complete the boring
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to the specified total well depth. A twenty two-
inch diameter boring was augered from ground

surface to 4.0 feet and a fifteen-inch diverter
casing was installed and grouted. An eight-inch
diameter boring was then drilled with an air

rotary tricone roller bit from 7.1 to 30.0 feet.

A two-inch diameter stainless steel screen with
welded bottom cap was installed from 15.0 to 30.0
feet. A two-inch diameter stainless steel casing
was installed above the screen at 15.0 feet and
extended 2.20 feet above ground surface. A

sandpack was then tremied into the annular space
from 13.65 to 30.0 feet, with a 2.1-foot bentonite .:
pellet seal poured into the annular space above

the sandpack from 11.55 to 13.65 feet. The

annular space from the top of the bentonite seal

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

2.4.2 Well Development

Well number 1074 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning pppcedufes (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

b

PAGE _1_ oF



L221=ALMG

»

ERC / EDGE

Services Co.

Environmental MONITORING WELL PROGRAM
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was approved by the company representative. The
final turbidity value measured by completions was
70 NTU's. A development form showing the exact
method of development and other pertinent data is
appended.

2.4.3 Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/8/90 at a depth of 28.7 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

" Well number 1074 was tested for the determination

of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
omnidata Datapod II data recorder. The hydraulic
conductivity value of 1.59 x 10°® cm/second (shown

pace &

or 24
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as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic

conductivity calculations is included in this data
package.

pace > or %4
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PRE—DRILLING CHECKLIST FOR
MONITORING WELLS

COMPLIANCE
PRE=DRILLING TASKS DATE INITIALS
1. EXCAVATION PERMIT OBTAINED. 6-30-89  C Ay
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6-30-89 cadl
3a.  SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, N/A
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WITH ISOPROPYL ALCOHOL WRAPPED WMTH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
Jb.  PRE—PACKAGED SCREENS, CASINGS AND CENTRALIZERS 8-09-89 oL
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 6-30-89 cal
CLEAN POL YETHYLENE.
5 CLEAN KMIVES, GLOVES, SAMPLE JARS AND LABELS 6-30-89 ik
ON—HAND. :
6. POLYETHYLENE COVER IN PLACE OVER. HOLE. : - 6-30-89 CJL\H

ADDITIONAL NOTES,/OBSERVATIONS:

OBSERVER SIGNATURE/DATE ( < ;QQQLQJ\MMA/8 09-89 '
C. Allison Hodges

pace 10 or 24



ERC / EDGE
AP, Environmental
# and Energy
A

Services Co.

WELL No._1074 _

DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

DEIONIZED

ISOPROPYL

EQUIPHENT SCRAPE ST il v FNVSE
RIG X X X N/A N/A
AUGERS X X X X X
8Irrs 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

osserver sionarure,areC__. X001 O =M \ro, 6-30-89

C. Allison Hodges

Q

pace 11 of 24
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’ Environmental
# and Energy WELL No.
' Services Co.
ORNL MONITORING WELL LOG Pace _1_ oF 2
Locamon-__WAG 7 DATE: START- __06-30-89
08-10-89

pruter-  Rick Herron/Larry Ledbetter FINISH: :
toceep 8- _C. Allison Hodges

HELPER: George Akin/Freddy Dixon

HEALTH PHYSicisT:_W. H. Shinpaugh

DRILL- Mobil B-50, Ingersol Rand T-4
rvee priILLNG: Split Spoon, Auger, Air Rotary LUBRICANT TrPe:__Green Stuff
No. SAMPLES TAKEN:__1WO rvee:__Soil/Rock
CONTAINMENT TYPE: Plastic, pan, containment box
THICKNESS OF SOIL (REFUSAL DEPTH). -1 ORILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 22.9 rree:_MWater pATE:_08-09-89
TOTAL DEPTH OF WELL: 30.0
DEPTH SAMPLE PERCENT
(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION

FROM| T0 | INTERVAL) |(SPLIT SPOONS)

0.0 .5 Gravel (fill material).

5| 1.5 *95?1581 100% Clay, shaley, dark yellowish orange and 1light

olive brown, shale is dusky yellowish brown. .

and brittle.

1.5 | 2.5 Shale, olive gray, very brittle, moist.

2.5 | 3.1 %02f5582 10% Shale, olive gray and brownish black, hard and
brittle.

* 3.1 Split spoon refusal, limestone, fine grained.

3.1 [ 4.0 Clay, silty, 1ight brown, with shale, dusky
brown. Augered interval.

4.0 |1 6.0 70% Clay, silty, 1ight olive brown, with shale,
dusky brown.

6.0 | 7.1 30% Clay, silty and micaceous, light olive brown,

with shale, dusky brown.

* 7.1 Split spoon and auger refusal.

*NOTE: Twp seperate logations were split spooned and augered. The

—te

fipst boring wap split spooned and augered to 3.1' or refusal

depth. The secpnd boring was augered to 4.0' and then split

spponed and auggred to 7.1' or refusal. The well was set at the

sefond location}

pPace _12 oF 24
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ORNL MONITORING WELL LOG PAGE _2_ oF 2
OEPTH SAMPLE PERCENT ‘ -
(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIP TION
FROM| 70 INTERVAL) | (SPLIT SPOONS)
7.1(10.5 *Smooth, even, fast drilling.
10.5]12.0 Hard uneven drilling, slow drilling @ 11.5 - bit
locked up.
12.0(14.5 Smooth, regular, fast drilling.
14.5121.0 Hard, irregular, slow drilling @ 20.5 - bit
Tocked up.
21.0|22.5 Smooth, even drilling.
22.5127.5 Hard, uneven drilling. .
27.5130.0 Hard, uneven drilling.
30.0 Total Depth

*No detailed 1ithologic log could be provided
. ) from 7.1 to 30.0' due to total containment.

" paGe _13 oF 24



Engineering, Design & Geosciences Group, Inc.

725 Pellissippi Parkway

P.0. Box 23010 Knoxvﬂle. Tn 37933-1010 (615)966—9788

WELL No. 1074

WELL INSTALLATION/COMPLETION FORM
O.RN.L._MONITORING WELL PROGRAM

PROO,
gy ?ﬁ%hae]l“ Ebers

Lcmwzvc A. Hodges

DRILLING COMPANY: __Geotek
Rick Herron
DRILLER._Larry lLedbetter

Gearge AKin
HELPER: Freddy Dixon

EQUIPMENT ®_6.0 wewaveer__3.1  LF LocKne sém cover
INCH DIAMETER
@_22.0 e aveer 4.0 Lk o rﬁzworzcmf CASING
, o e amoume
®_8.0 /mwcH ROTARY_22.8  L.F. " BELOW
7/ GROUND SURFACE

MATERIALS USED

" EST. USED
voL. VoL.

5

—
o

Ny

FEET oF __ 2.0 N, s.5. SCREEN
FEET OF _2.0 IN. S.S. CASING
SACKS OF SAND

POUNDS OF BENTOMITE PELLETS
SACKS OF CEMENT

POUNDS OF POWDERED BENTONITE
GALLONS OF WATER (CEMENTING)

w

.8

o
o

AN

(Sa]
(]
o
o

w
[a]

nN
o
o

T, RORRR

AN

w
o
o

N

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES ’

Wash out zones, irregular boring

N

\J

NN

diameter.

R LocxvG STEEL COVER
O FLUSH MOUNTED WELL COVER

WELL COVER USED

11.55 mr

-« 3.0 wew oimmeTER

@——— BENTOM/TE PELLET SEAL

SAND PACK
A3 30,0

LOCATION__UWAG 7
ORNL GRID COQRDINATES
N__18.128,056
£__ 25,707,528
ELEV. GROUND_169.75

ELEY. TOP STAINLESS
STEEL CASING_T71 95

DORILLING DATES:
STARTED:_6-30-89
FINISHED-_8-10-89

B}

CONCRETE PAD

5 _1/4 wew orvermer
CASING
aﬁwdo SURFACE TO

_4.0 rr s0w arouND

SURFACE

FT. ABOVE

22 _INCH BOREWOLE
_0,.0m4.0 reer

GROUT SEAL 2+~ 0.0 0 :
BOREHOLE

i/ﬂdl DIAMETER STAINLESS

s caswe 2. 20 Fr asoE
arounp surFace 1o 15,07
BELOW GROUND SURFACE

CENTRALIZER (TYP.)

11,55 m» 13,65

2.0 wov oiameTeR
stameess st 0,010

0O om«Er
ST TRAP USED s O ~§o R
MONITORING WELL PUMP BASE SET AT __28.7 _ FEET.
CENTRALIZERS AT ____ 5.0 rEET.
15.0 _ rzeT.
30.0 FEET

NOTE: SE=
ALL DEPTHS ARE MEASURED =g
FROM GROUND SURFACE HOLE CLEANED ouT o — e
UNLESS OTHERWISE NOTED: 300 rrr e

TYPE D WELL -

SLOTTED SCREEN
15,0 »30.0 =7

N.LINCW DIAMETER STAINLESS)

STEEL ST TRAP/CAP
N/A _ o N/A s

Nor 1o .S‘C‘ALE.

pace _14 oF _24
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WELL No._1074
DATE:_8-09-89

@

MONITORING WELL MATERIALS

CERTIFICATION

ITEM,/MA TERIAL LATE USED EﬁE&LA&ﬁﬁE?
SAND

8-09-89 1
BENTOMITE

8-09-89 1
STAINLESS STEEL SCREEN (Prepacxacer B )| 8-09-89 1
STAINLESS STEEL CASNG (Prerackacer B TE0)| g 09-89 1
STAIMLESS STEEL CENTRALZERS (PREPACKAGED B 15)( 80989 1
STAINLESS STEEL CAPS (PrePackacep B T5)| 8-09-89 1
MONITORING WELL PUMP (PrePacxacep g 55 )|  2-08-90 4
aROUT

8-10-89 1
WELL COVERS 8-09-89

SURFACE CASING

COMMENTS:

OBSERVER scmrvﬁf/mrgmm 8-10-89

C. Allison Hodges

pace _15 or _24
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CHECKL/IST
. COMPLIANCE
DATE INITIALS
POST— WPLETION TA
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 8-09-89 C A
OTHER EQUIPMENT. |
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 8-09-89 cat
" CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2-08-90 e
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTINTY
RECORDED. .
4 DRILING SITE PROPERLY CLEANED UP AFTER 8-09-89 Al

POST—WELL COMPLETION

COMPLETION OF WELL INSTALLATION.

p

» RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE [ OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. k—4147, APRIL 1987.

0BSERVER SIGNATURE/DATE (%00 O \Scsdm‘/\ 8-09-89
C. Allison Hodges

el oS urSe 2-08-90 .
D. Charles Lytle

pPace _16 oF 24



ERC / EDGE
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# and Energy WELL No._1074
§»' Services Co. L OCATIONWAG 7

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF ) .
DEVELOPMENT: ___Surging and Pumping
DEVELOPMENT
BEGAN DATE: 2-06-90 TIME:
DEVELOPMENT
ENDING DATE: 2-08-90
DEVELOPMENT
0BERVED 8y: __ D. Charles Lytle
ONE WELL VOLUME: 10.8 GALLONS
TOTAL GALLONS PUMPED:-_ 328 o744t WELL vOLuMES PumPeD:_30.4
IMITIAL pH:_8.2 FINAL pH-__ 1.3
IMITIAL CONDUCTIITY (uS):— 0847 FnaL comoueTvry (us)- 935

DESCRIPTION OF IN/TIAL TURBIDITY: Milky

DESCRIPTION OF FINAL TURBIDITY: Cloudy

FINAL MEASURED TURSYOITY: 70 NTU's

MELL APPROVED BY: R. C. Williams MMES

(.20 4
OF WATER: None

WA TER 3 GROUND SURFACE Q TANK TRUCX
DISCHARGED O STORM SEMERS O STORAGE TANKS
10: O DRUMS O OTHER

INITIAL PRE-DEVELOPMENT
WATER DEPTH: 2.8 feet from ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNA TURE/DATE b.%ﬂm§g§u 2-08-90
D. Charles Lytle

" pace 11 o 284



ERC/ EDGE wee nvo. 1074

AP, Environmental LocaTion. WAG 7
é and Energy
@' Services Co. | oarEr 2=06-90 9

MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = _10.8 Gaions

DATE | TME | S0 mmg": nﬁ? PH cﬁ— % P»% COMMENTS
2-06-90 | 1400 50 Milky - |8.2 | 047 50 4.6
2-06-90 | 1530 88 | Milky -- 8.1 969 | 138 12.7
2-06-90 | 1700 30 Milky -~ |7.5 966 | 168 15.5
2-08-90 | 0930 92 MiTky -- 7.6 930 | 260 24.1
2-08-90 | 1130 30 Cloudy - 7.4 1924 | 290 26.9
2-08-90 | 1330 38 Cloudy 70 7.3 935 | 328 30.4
Y
ggsgégzg;”%vg Cloudy 70 17.3 935 | 328 30.4

COMMENTS  \jater was coming out pretty dirty, had to pump and surge again and

use a filteration system, water cleaned up somewhat but remains cloudy. With

30.4 well volumes had to pass and move off hole.

OBSERVER SIGNATURE/DATE D Chor o Suxde.  2_08-90
D. Charlec 1 viig ‘
3 R

pace 18 of 24,
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—

HYDRAULIC CONDUCTIVITY CALCULATIONS

HESD
(FEET)

-

1l

v
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P [
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-, et

el - N Y | E o ¥ el
CCOMPUITEDR Ef OF DRILLED HOLE:
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| WELL No._1074

{
L

CHANGE IN WATER LEVEL IN FEET

10.3
2.0
80

il

70
6.0

50
40

3.0

HH

[60)]

2.0

1.0
09
o8

Q7

0.6

0.5
04

03

il

H
H

0.2

0.1

0.)

0.08
0.07

0.06
0.05

0.04

0.03

0.02

0.0l

2 3 4 S 6 7 8 9 10 I

TIME IN MINUTES
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Engineering, Design & Geosciences Group, Inc.
726 Pellissipp! Parkwa
P.0. Box 23010 Knoxville, Tn 37833-1010

MARTIN MARIETTA ENERGY SYSTEMS o450 |

SAMPLE
CHAIN OF chso*Rropr RECORD v

OAK RIDGE NATIONAL LABORATORY

(SIGNATURE)

WELL NO. LOCATION: TYPE:
(014 VI G-} o\ /pecle
S/&PI.E/?: Nl de SAMPLE INTERVAL: DATE: TIME:
S G o - s oL~ 20-99 ©oo
RELINQUISHED BY: RECEIVED BY: DATE: . TTME: WTH:

DATE: | TIME: - WITH:

(SIGNA TURE)

o-soliso |eroe (Il b Al |ofdhr |20 | LD

bed

‘p2 40 22 9

S AN A@f/{}k

7[547 2’28 ép@o .+ umspueno %Alﬁ 2.2y

(Ll £ ZLE,

REMARKS:

TYPE OF SAMPLE: .01 SPLIT SPOON CORES—SOIL
O AR ROTARY CUTTINGS—ROCK
ALL SAMPLES ARE IMMEDIATELY PLACED IN /—-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

O AUGER CUTTINGS-SOIL O AUGER CUTTINGS-ROCK
O DRILL WATER (NO AIR IN SAMPLE) THER St Spoem

<ol / pede




Bed

"y 40 €2 3

[ | | S CHAIN OF CUSTODY RECORD %AMPLE
_ op NUMBER
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS «
D0, Box 23010 Kaorile, T 37933-1010 'OAK RIDGE NATIONAL LABORATORY fone Soz.
WELL NO. LOCATION: TYPE:
oA WA | So\ [ Rock
SAWPLEE: | SAMPLE INTERVAL: DATE: TIME:
e STNATURE] | 23D ’ e ¥l :50&' 89 (oo
RELINQUISHED BY: DATE: | mme:| . wTH: RECEIVED BY: DATE: | .TME: WITH:
(SIGNATURE) : (SIGNATURE) | .
so. oo Nodien.  b1-ovel o | Cnce MM 7/54‘3,2 205 | £DGe
W_M_z(ézP-' LDGe M. Teiauon, 2)51¢ 2:2¥
TYPE OF SAMPLE: O SPLIT SPOON CORES—SOIL 0 AUGER CUTTINGS—-SOIL 0 AUGER CUTTINGS—-ROCK
O AR ROTARY CUTTINGS-ROCK O DRILL WATER (NO AIR IN SAMPLE) TROTHER S\ir
| A
ALL SAMPLES ARE IMMEDIATELY PLACED IN |~CHEM SPECIALTY CLEANED CONTAINERS AND SGALED. g ! ot
REMARKS:




“p2 40 yg 9bed

| CHAIN OF C({g ; oDY RECORD If/'(%’;é%
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETIA ENERGY SYSTEMS

0. Box 23050 Kaorville, Tn 379331010 OAK RIDGE NATIONAL LABORATORY [D74-wol

WELL NO. ' LOCATION: TYPE:
\O 74 WA G =77 U oB0a
.gi\AjPL(E\RQ 0 n \e % peas SAMPLE INTERVAL: DATE: TIME
i8] (SGNATURE) 8-o3 -8 e
RELINQUISHED BY: DATE: | TIME: . MTH: RECEIVED BY: DAJE: TIME: W TH:
(SIGNATURE) - (SIGNATURE)

0y, 0t Nodlorr |BASHE 27 EDee %é) Y/A"M;/ 55 %9053 2

TYPE OF SAMPLE: 1 SPLIT SPOON CORES—SOIL 0O AUGER CUTTINGS—SOIL 0O AUGER CUTTINGS-ROCK

O AR ROTARY CUTTINGS—-ROCK B DRILL WATER (NO AIR IN SAMPLE) O OTHER

ALL SAMPLES ARE /A)M/:'D/A TELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED,
REMARKS:
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1.0 General Information

1.1 Well Location

Monitoring well number 1075 is located in WAG 7.
It is along the west side of WAG 7 approximately
800' west of chemical waste pit road. The
location is shown on ORNL drawing number C3E20004
A075. Survey coordinates for this well are

N 18135.019, E 25697.460 (X-10 grid) or latitude
35° 54' 34.44" and longitude 84° 19' 28.52".
Coordinate data were provided by Martin Marietta
Energy Systems. The method used for conversion
from X-10 grid to Tennessee-Lambert State Plane
Coordinates came from the publication "Tennessee
Valley Authority Data Services Branch and Mapping
Services Branch, Oak Ridge, Tennessee, DOE Plant
Control, November 6, 1985, Field Book: ESS-3115,
pp. 1-20." The latitude and longitude were

" calculated by Adams Craft Herz Walker Engineering,

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

Drilling Information

Well number 1075 was drilled by Geotek Engineering
Company. A Mobile B-50 rig and an Ingersol Rand
T-4 rig were used to drill this bofing for monitor
well installation under operation of Rick Herron
and Larry Ledbetter with the assistance of Steve
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Kirk, James Shelton and Freddy'Dixon. Drilling
commenced on 6/14/89 and was finished on 8/8/89.
Paragraph 2.4.1 includes a detailed discussion of
the well installation and a well schematic is
included on the well installation/completion form.
A synopsis of the drilling activity follows:

6/4/89: The auger rig and tools were deconed,
mobilized to s:ze and set up. A 22.0"
boring was augered to 4.0' and a 15 1/4"
diverter casing installed.

6/21/89: The air rotary rig and tools were
deconed.

6/22/89: The air rotary rig was mobilized to the
site and set up. Refusal was

encountered at 4.4'. A 10.0" surface
casing was installed to a depth of 4.4°'.
A bentonite seal was installed and the
borehole/annulus covered with plastic.

' 7/28/89: The air rotary was deconed, mobilized to
the site and set up along with the
containment box. The previously set
surface casing was removed because it
was not set deep enough. A minimum
standard to 10.0' for the surface casing
was established. A 14.0" borehole was
advanced to 10.0' with a tricone bit
while drilling, holes began to develop
in the diverter casing pad and cuttings

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

PAGE _2_ oF _21,
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7/31/89:

8/2/89:

began to come out through the openings.
The boring was cleaned and the rods
removed. The surface casing will be set
on Monday.

Chris Wallen on site to supervise
installation of surface casing. The
casing was cut, deconed, and installed
to a depth of 10.0'. A bentonite seal
was added and the annulus was grouted.
The water pump on the rig was replaced
and the rig was then deconed, mobilized
to the site and set up. The containment
box was connected and an eight-inch
tricone bit was used to drill. While
drilling, the "blooey line" blew off at
the diverter head/containment hose
connection. The containment hose came
apart from the coupling. A new hose was
attached and drilling commenced. Water.
and air samples were taken at 48.0°'.
During drilling (at 49.0') the air
circulation through the rods and down
the borehole became blocked. The rods
were removed and the bottom of the bit
was found to be plugged with cuttings.
The cuttings were removed and drilling
began again. At 1205 the "blooey" line
blew off again, but came off at the
containment box connection. It also

came apa:-- from the coupling. Janmes
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¢

8/4/89:

8/7/89:

Shelton was injured when the cuttings
sprayed out of the "blooey" line, blew
off his safety glasses and went into his
eyes. He was taken to medical, treated
and sent home. Rudy Williams was called
and instructed everyone to leave things
the way there were. Safety was called
and an investigation was conducted. All
drilling activities were cancelled for
the day. A safety meeting was held at
which time it was decided that each
"blooey" line should have "C" clamps and
additional safety lines attached. An
accident report was filed by Duane Bias
and sent to the DOE.

The "blooey" lines were replaced and the
"Cc" clamps and safety lines were
attached and approved by R.C. Willianms.
The rig was set up and the boring was
completed to a total depth of 73.0°'.

The water level was measured and found
to be 8.4' below land surface. The
boring was cleaned and the rods removed.
While removing the rods a hydraulic hose
developed a leak. The borehole was
covered and the rig was moved to the
steam cleaning area for repairs. The
rig was then deconed and taken back to
the site to set the 4.0" stainless steel
screen and casing. The stainless steel




ERC / EDGE |
4P, Environmental uoa»ng/DA;am»% pﬁ%‘”
# and Energy WELL Mo 1075
A

Services Co.

was installed to a depth of 72.8'. Sand
was then tremied to 52.0' and bentonite
poured to a level of 49.6°'.

8/8/89: James Lamb documented the grouting of
the annulus.

9/5/89: The well was tested with the "Go-NoGo"
gauge and passed by R.C. Williams.

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

2.0 Technical Information
2.1 Decontamination Procedures

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

PAGE _5  OF _21.
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2.2

Geology

WAG 7 is located in Melton Valley which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°

northeast and dips of about 30° to the southeast.
Sample Collection

One water sample was collected during drillihg,
placed in an I-CHEM specialty cleaned glass
container, sealed and submitted to Sample
Receiving, Analytical Chemistry Division, Bldg.
4500S, ORNL. This drill water sample, 1075WO01,
was collected from the water pump on the drill rig
on 8/2/89. Analytical results for this sample can
be obtained from the Remedial Action Program data
base at ORNL.

FMGE_Ji QF:E;
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Installation and Development
2.4.1 Installation

This was a type B well. A twenty two-inch
diameter boring was augered from ground surface to
4.0. A fifteen-inch diverter casing was installed
from 0.0 feet to 4.0 feet below ground surface and
grouted in place. A fourteen-inch diameter boring
was augered from 4.0 feet to 4.3 feet or auger
refusal depth. The boring was then extended past
the refusal depth with a fourteen-inch air rotary
tricone roller bit from 4.3 feet to 10.0 feet. A
ten-inch diameter string of decontaminated steel
surface casing was installed from 0.0 feet to 10.0
feet, sealed Vith a 1.9 foot bentonite pellet
layer from 8.0 feet to 10.0 feet, and tremie
grouted in place. The surface casing minimizes
potential cross contamination between the regolith

"and bedrock water bearing zones. After the

surface casing was installed, ths air rotary
method was used again to drill an eight-inch
diameter boring to a total depth of 73.0 feet. A
four—-inch diameter stainless steel screen with
welded bottom cap was installed from 57.8 feet to
72.8 feet. A four-inch diameter stainless steel
casing was installed from the top of the screen at
57.8 feet and extended 1.99 feet above ground
surface. A sandpack was then tremied into the
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annular space from 72.8 to 52.0 feet, with a 2.4
foot bentonite pellet seal poured into the annular
space above the sandpack from 49.6 to 52.0 feet.
The annular space from the top of the bentonite
seal to the surface was tremie grouted with a
cement/bentonite slurry. A detailed schematic of
the well is included on the well
installation/completion form.

2.4.2 Well Development

Well number 1075 was developed to remove drill
cuttings, silt, and other fines from the |
monitoring well. The monitoring well was
developed using a Geoguard pump with an air :
compressor. All pumps were cleaned prior to use .
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 233 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured was 5.0 NTU's. A
development form showing the exact method of
development and other pertinent data is appended.

2.4.3 Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Géoguard Model No.
5614 dedicated monitoring well pump was installed
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on 2/12/90 at a depth of 70.1 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

2.5 Hydraulic Conductivity Testing

Well number 1075 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
Omnidata Datépod II data recorder. The hydraulic
conductivity value of 6.46 x 107 cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and

" Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data
package.
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PRE—=DRILLING CHECKLIST FOR

MONITORING WELLS
COMPL/IANCE
PRE-=DRILLING TASKS DATF INITIALS
2 EXCAVATION PERMIT OBTAINED. 6-22-89 C M
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6-21-89 _cmul
Jo.  SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, N/A
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL, WRAPPED WTH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
3. PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 8-07-89 )
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 6-22-89 Cmy/
CLEAN POLYETHYLENE.
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 6-22-89 _Cmy
ON—HAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 6-22-89 cmu)

ADDITIONAL NOTES/OBSERVATIONS:

WWMSMAWRE/DAEM %, %/0,% 6-22-89 .

Christophe? M. Wallen

pace 10 o 21
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WELL No. 1075

DECONTAMINATION CHECKLIST
/i

DRILLING EQUIPMENT
. ISOPROPYL DEIONIZED

EQUIPMENT SCRAPE Sy ol gy e
RIC X X X NA 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 PINS X X X X X

OBSERVER SIGNATURE/DATE

A éé; é WM 6-22-89

Christopher M. Wallen

pace 11 or 21
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ORNL MONITORING WELL LOG : pace 1 or_1
Locanon:___WAG 7 DATE: START: __6-14-89
. . 8-08-89
oriLer- Rick Herron/Larry Ledbetter FINISH:
Steve Kirk/Rick Herron/ LOGGED BY: E?FAﬁ?Bgﬁeroddqggnen/
HELPER: Freddy Dixson/James Shelton " Shi h/
pruz:  Mobile B-50/Ingersol Rand T-4 AT ST e S tookebury
TYPE DRILLING: _Auger/Air Rotary LUBRICANT TYPE:__Green Stuff
No. SAMPLES TAkeN-__N/A e N/A

CONTAINMENT TvPe:  Plastic, Pan, Containment Box

THICKNESS OF SOIL (REFUSAL DEPTH)___ 4.5 DRILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 68.5 nrPe:_Water DATE:_8-02-89

TOTAL DEPTH OF weLL.__ 713.0

OEPTH SAMPLE PERCENT
| it || S oesoneroy
0.0] 4.5 Gravel (fill material), clay with roots. ‘
4,5( 7.5 _ *Hard, rough, irregular drilling. Bit 1ocked. .
up at 7.0'.
7.5] 8.0 Very hard drilling.
8.0143.0 Smooth regular drilling. Fast.
43.0148.0 Hard, irregular drilling. Slow.
48.0(54.5 Hard, regular drilling, fast.
54.,5(58.0 Hard, irregular, rough drilling.
58.0(60.0 Hard drilling, regular.
60.0163.5 Hard, irregular, rough, slow drilling.
63.5173.0 Smooth, regular drilling, fast.
73.0 Total Depth

*No detailed 1ithologic log could be provided
from 4.5' to 73.0' due to total containment.

'

PAGe 12 oF 21,
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WELL No._ 1075

WELL INSTALLA TION./COMPLETION FORM

O.RN.L. _MONITORING WELL PROGRAM

égfcfv Christopher M. WallenPROOFED
__C. AlTison Hodges

DRILLING COMPANY: __ Geotek

8Y: Michael L., Ebers

Rick Herron/
ORILLER:_Larry ledbetter

Steve Kirk/James Shelton/
—Freddy Dixon

/LMNG AP

DRILLING METHOD: O ___ 220 /NOH AUGER __ 4.0 LF.
' 0 INCH AUGER LF.
0 U INCH ROTARY. LF. 1

8.0 /NoH rROTARY 63,0 LF.
MATERIALS USED -
E&Z USED :::
£Y. 0 roumes OF BENTONITE PELLETS (SURFACE CASING SEAL) =
10.0s7 or 10. Qw sumwrucr cuswe ]
3.0 _5.0su0rs or comenr sumrace caswe) -
25 0PoUNDS OF PORERED BENTONITE (SURFACE CASING) >
40.0cwsavs or mumm sumrace caswe) 2
59.8¢7 or 2O o stamsss snm cusmo ]
15.07 or 8.0w ou stamsss smm sowemy .
2.0 Sduasorsmo - 2
0_ 50.0 pounes or sewrawre PaLLETS =
7.1 _ 8.0 sucxs or comenr mesL caswe) =

40. 0 pounps o PONERED BENTONITE (WELL CASING)
65.0 cusavs o munm L caswe)

izﬂ' d’ﬂﬂ STEEL PROTECTIVE CASWNG

REASON FOR OFFERENCES BETWEEN ESTMATED VOLUMES
AND USED VOLLMES

Spillage.

SURFACE CASING TREME GROUTED s yr Av.|
STAMLESS STEEL CASNG
TREME GROUTED s[4 M O

K Locanve STEEL coveR
O FLUSHY MOUNTED NELL COVER

NELL COVER USED

0O omer
SULT TRAP USED s O » 3
MONITORING WELL PUMP BASE SET AT ___10.1 FEET.
CENTRAUZERS AT __20.0  rEeT.
35.0 FEET.
55.0 FEET
70.0 FEET

NOTE:

AlLL DEPTHS ARE MEASURED
FROM GROUND SURFACE
UNLESS OTHERWMSE NOTED:

|

A0

B LFLPLPLAL Y AU

I O AR

AN
RN

4

= —

— =
=== 1]

[YPE B WELL

smEm
SLOTTED SCREEN n
FEET
:-\.N.LA_N ou s;rZK:s srEm
str maceae N
N/A v

L__’_______l.O_Ow DA SURFACE/
proTECIVE Casive 3. 1 GexT

L 3%

LOCAMON_WAG 7
ORNL, TD COORDINATES
A_18.135.019

ELEV. GROUND_168,98

ELEV. TOP STAIN
STEEL CASING__1/0.97
DRILLING DATES:
STAR
FINISHED:

ABOVE GROUND SURFACE TO
SELOW GROUND
SURFACE

CONORETE PAD

14. 00 ou soee war
4.V w10 Omr .

A -

4.0 STAINLESS STEEL CASING|
ABOVE GROUND
surrace 0 57 8 rEET BErOW
GROUND SURFACE

Bentoni eg-,q8.0'“ro
el =0 0.0
mm&

8.0 w om sare war

oravrssa _(0. Q0 m

49 .6 rmT

T 28 T

s pacx 52.0 o
FEET

4-_Oumsr

,.Pace 13 o 21
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MONITORING WELL MATERIALS

CERTIFICATION
I TEM,/MA TERIAL DATE USED  BATCH NUMBER
SAND
8-07-89 1
7-31-89 1
BENTONITE
STAINLESS STEEL SCREEN (Prerackacer B 125)1 80789 1
STAINLESS STEEL CASING (Preracxacep 3 TE5)1 5-07-89 1
STAINLESS STEEL CENTRALIZERS (mmmasvﬁé )| s-07-89 1
STAINLESS STEEL CAPS (PREPACKAGED o )| 8-07-89 1
W ES
MONITORING WELL PUMP (Prepackaced 55 )| 2-12-90 4
| 7-31-89 1 ;’
GROUT {
| 8-08-89
WELL COVERS | 8-07-89 1

SURFACE CASING

COMMENTS:

OBSERVER SIGNATURE/DATE %@ L 4. %zéz 7-31-89 .

Christopher M. Wallen

pace 14 or 21
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POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
DATE ~ INIDALS
POST— JION TA
.. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 8-07-89 apig )
OTHER EQUIPMENT,
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 8-07-89 i B
CUTTINGS DISPOSED OF IN ACCORDANCE WTH THE
SPECIFICATION * PROVIDED. _
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2-12-90 D
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVTY
RECORDED. |
4 ORILING SITE PROPERLY CLEANED UP AFTER 8-08-89 <A H .

COMPLETION OF WELL INSTALLATION,

¢ RELFASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRIL 1987.

OBSERVER SIGNATURE/DATE, O\ AL N s 8-08-89
C. Allison Hodges Q '

D.COanlenSuxae 2-12-90
D. Charles LytPe

pace 15 or 21
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MONITORING. WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .
DEVELOPMENT: Surging and Pumping

DEVELOPMENT
BEGAN DATE: 2-06-90 TIME:

DEVELOPMENT
ENDING DATE: 2-12-89

oo gy D. Charles Lytle

ove weLL voLume__ 63.4 GALLONS
TOTAL GALLONS PUMPED-__ 233 TOTAL WELL VOLUMES PUMPED:_ 3.7

IMDAL pH:_ 1.5 FINAL pH-_1.4
INITIAL CONDUCTIAITY (uS):__316 . FINAL CONDUCTIMTY (uS)-_310
DESCRIPTION OF INITIAL TURSID/TY __Cloudy

DESCRIPTION OF FINAL TURSWDITY.___ Clear

FINAL MEASURED TURBIDITY: 5.0

WELL APPROVED BY: R. C. Williams MMES

ODOR

o g None

WA TER &l GROUND SURFACE O 7AMK TRUCK
DISCHARGED 0 S7TORM SEWERS O STORAGE TAMKS
TO: 0 orRUmS O omkr

INTIAL PRE—DEVELOPMENT
WATER DEPTH: +1.99 feet above ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE b - Coeada0 St s 2-12-90 .

D)
g D. Charles Lytle

pacge _16 o 21



ERC / EDGE weLL No. _1075
Environmental LocA ow: WAG 7-
# and Energy 2-06-90
- g Services Co. OATE:
MONITORING WELL DEVELOPMENT PROGRESS
onE weLL voLume = _ 834 cauiows
DATE TIME GALONS ST | wrsonry | oM |Tin | caiavs | voues COMMENTS
PUMPED TURBIDITY s s PUMPED PUMPED
2-06-90 1400 14 Cloudy - 7.5] 376 14
2-06-90 1530 10 Cloudy -- 7.4 342 24
2-06-90{ 1700 12 Cloudy -- 7.4 336 36 .57
2-07-90 | 1030 55 Cloudy - ' 91 1.4
2-08-90 0930 37 Cloudy -- 7.8] 298 | 128 2.0
2-08-90 1130 18 Cloudy -- 7.3] 317 | 146 2.3
2-08-90 1 1330 32 Cloudy -- 7.6] 299 | 178 2.8
2-12-90 1000 12 Cloudy - 7.4( 302 | 190 3.0
‘2-12—90 1100 13 Clear 9.0 7.4( 328 | 203 3.2
2-12-901 1600 30 ° [Clear 5.0 7.41 370 | 233 3.7
et oy Jctear 5.0 | 7.4 370 | 233 3.7
COMMENTS Poor producer finally cleared up, passed and moved off hole.

&

OBSERVER SIGNATURE/DATE > C WD ke 2-12-90
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CHANGE IN WATER LEVEL IN FEET
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SAMPLE
| | CHAIN OF C‘({L_So‘ ;00)’ RECORD NUMBER
Engineering, Design & Geosclences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
728 Pellissipp! Parkwa \Om(
. P.0. Box 23010 Knoxviille, Th 37933-1010 OAK RIDGE NATIONAL LABORATORY
WELL NO. LOCATION: TYPE:
107<” WA —F WATER
SAMPLER: , Nod SAMPLE INTERVAL: DAJE: TIME:
T S |
— = ATURE, O -g7-29 'QS ®
RELINQUISHED BY: DATE: | TIME: . WMTH: RECEIVED BY: DATE: TIME: WIH:
(SIGNATURE) : (SIGNA TURE) .
2 woum WNode 459 22| evee 9;-@/‘,74@, &5\ 053 2
“ v

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

REMARKS:

0O AUGER CUTTINGS—-SOIL

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

D AUGER CUTTINGS-ROCK
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1.0 General Information

1.1 Well lLocation

Monitoring well number 1076 is located in WAG 7.
It is located approximately 150' northwest of
abandoned waste pit #2 and 350' west of abandoned
waste pit #3. The location is shown on ORNL
drawing number C3E20004 AQ075. Survey coordinates
for this well are N 17882.744, E 25858.893 (X-10
grid) or latitude 35° 54' 33.26" and longitude 84°
19' 25.18". Coordinate data were provided by
Martin Marietta Energy Systems. The method used
for conversion from X-10 grid to Tennessee-Lambert
State Plane Coordinates came from the publication
"Tennessee Valley Authority Data Services Branch
and Mapping Services Branch, Oak Ridge, Tennessee,
DOE Plant Control, November 6, 1985, Field Book:
ESS-3115, pp. 1-20." The latitude and longitude

'~ were calculated by Adams Craft Herz Walker

Engineering, Inc., using methods from the U.S.
Coast and Geodetic Survey Publication 62-4, "State

.Plane Coordinates by Automatic Data Processing."

Drilling Information

Well number 1075 was drilled by Geotek Engineering
Company. A Mobile B-50 rig and an Ingersol Rand
T-4 rig were used to drill this béring for monitor
well installation under operation of Rick Herron
and Larry Ledbetter with the assistance of Freddy
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Dixon.

Drilling commenced on 6/29/89 and was

finished on 8/14/89. Paragraph 2.4.1 includes a

detailed discussion of the well installation and a

well schematic is included on the well

installation/completion form. A synopsis of the

drilling activity follows:"

6/29/89:

The auger rig, tools, and equipment
necessary to sample with were deconed
and mobilized to site. It was agreed
upon by ERC, R.C. Williams and Mike
McLoughlin to drill this well (type A)
before 1077 (type B) because there was
enough distance between the two that
there should be no interference when
drilling 1077. Plastic was placed over
the drilling area and the rig was set
up. Split spoens were taken from 1.5'
to 12.0' or auger refusal. Two soil
samples and a bulk density sample were
taken. Photovac readings are 0.1 ppm.
No contamination detected. A six-inch
boring was augered from ground surface
to a refusal depth of 12.0'. This
boring will have to be completed to
total depth with the air rotary,
therefore a diverter casing will have to
be set. The six-inch augers were

This information was typed directly from field notes

and was edited only when necessary for clarification.

®

PAGE _2__ OF 24
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8/11/89:

8/14/89:

removed and a 22.0" boring was completed
to 4.0'. A 15 1/4" diverter casing was
then installed and grouted. The
drilling area has been deregulated by
Jerry Gray from a Class II to a Class I.
The T-4 and drilling equipment were
deconed.

The rig and drilling equipment were
mobilized to the site and set up along
with the containment box. An 8.0"
tricone bit was used to drill to a total
depth of 20.0'. Photovac readings were
negligible. Air and water samples were
taken at 20.0'. The boring was cleaned
and allowed to recharge for 1 hour after

-which time the water level was measured

and found to be 7.5' from surface.
There is sufficient water so the well
will be set at this depth. The boring
was cleaned and the rods removed. A
10.0' section of 2.0" stainless steel
screen and a 12.0' section of 2.0"
stainless steel casing were installed to
a depth of 19.4'. The sandpack was
tremied into the annulus thru 1.0"
tremie line with water to a depth of
7.8'. The bentonite was then poured to
a .depth of 6.1'. There were 5 bags of
sand and 1 bucket of benfonite used.
The annulus was grouted with 5 bags of

PAGE 3 oF 254
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2.0 Technical Information

2.1 Decontamination Procedures

cement and 25 lbs of bentonite. The air
sample was checked under an ultra violet
light and was found to have no
detectable hydrocarbons.

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

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

Geology

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

PAGE 4 oF 24,
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- 4500S, ORNL. Chain of custody forms for these

Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips Qf about 30° to the southeast. .

Sample Collection

Four samples were collected during drilling,
placed in I-CHEM specialty cleaned glass
containers, sealed and submitted to Sample
Receiving, Analytical Chemistry Division, Bldg.

samples are included with this data package. Soil
sample 1076S01 was collected in the split spoon
interval from 2.5' to 3.0' on 6/29/89, soil sample
1076S02 was collected in the augered interval from
9.0' to 9.5' on 6/29/89 and soil sample 1076S03
was collected in the split spoon interval from
11.5' to 12.0' on 6/29/89. A drill water sample
1076W01 was collected from the water pump on the
drill rig on 8/14/89. Analytical fesults for the
four split spoon and drill water samples described
above can be obtained from the Remedial Action
Program data base at ORNL.

PAGE 5__ oF 24
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A bulk density soil sample was collected from the
split spoon sample interval from 8' 2" to 8' 5",

The sample was measured, and weighed, and a bulk

density of 2.39 grams/cm3‘was calculated.

Installation and Development
2.4.1 Installation

This was a type D well. A six-inch diameter
boring was split spooned/augered from ground
surface to auger refusal (12.0 feet). The air
rotary method was required to complete the boring
to the specified total well depth. A twenty two-
inch diameter boring was augered from ground
surface to 4.0 feet and a fifteen-inch diverter
casing was installed and grouted. An eight-inch
diameter boring was then drilled with an air:
rotary tricone roller bit from 12.0 to 20.0 feet..
A two-inch diameter stainless steel screen with
welded bottom cap was installed from 9.4 to 19.4
feet. A two-inch diameter stainless steel casing
was installed above the screen at 9.4 feet and
extended 2.06 feet above ground surface. A
sandpack was then tremied into the annular space
from 7.8 to 19.4 feet, with a 1.7-foot bentonite
pellet seal poured into the annular space above
the sandpack from 6.1 to 7.8 feet. The annular
space from the top of the bentonite seal to the
surface was tremie-grouted with a cement/bentonite
slurry. A detail of the well is included on the
well installation/completion form.

?

Pace _b orF



'a Environmental MONITORING WELL PROGRAM

ERC / EDGE

and Energy WELL DATA NARRATIVE

X No 1076
Services Co. HELL Ne.

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

2.4.2 Well Development

Well number 1076 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitor well was developed
using a Geoguard pump with an air compressor. All
pumps and/or bailers were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 612 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured was 20 NTU's. A .
development form showing the exact method of
development and other pertinent data is appended.

2.4.3 Installation of Dedicated Monitoring
Well Pump .

5614 dedicated monitoring well pump was installed
on 2/1/90 at a depth of 17.2 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 1076 was tested for tﬁe determination
of hydraulic conductivity of the aquifer in the

PaGeE 1__ oF2b
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vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
Omnidata Datapod II data recorder. The hydraulic
conductivity value of 3.52 x 107 cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data
package.

PAGE 8__ oF 24
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# and Energy '
O

Services Co.

PRE-DRILLING CHECKLIST FOR
MONITORING WELLS

ADDITIONAL NOTES/OBSERVA TIONS:

COMPLIANCE
PRE—DRILLING TASKS DPATF INITIALS
1. EXCAVATION PERMIT OBTAINED. 6-29-89 < n M
"2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6-29-89 _c AW
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.
3b.  PRE-PACXAGED SCREENS, CASINGS AND CENTRALIZERS 8-14-89 . A H
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 6-29-89 CA R
CLEAN POLYETHYLENE. |
s, CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 6-29-89 AR
ON—HAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 6-24-89 o~ AH

oBserver SIGNVATUREDATE Y (S Q0 4 A0, QOO'QMS-M-%
C. Allison Hodges
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ERC / EDGE
Environmental
and Energy
Services Co.

WELL No._1076

DECONTAMINATION CHECKLIST
ORILLING EQUIPMENT

) ISOPROPYL DEIOMIZED
EQUIPMENT SCRAPE g@"” f?%g “,5,?,’;’3‘ Z’@
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

oserver senaruRe/oarE. C A0 S RNad

o 6-29-89 é
N

C. Allison Hodges

pace _10 oF 24
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ERC / EDGE
Environmental
and Energy
Services Co.

WELL No._1076

ORNL MONITORING WELL LOG

PAGE _1_ oF_2

LocAmon: __WAG 7

DATE: starT: 5-29-89

oriLLer: Rick Herron/Larry Ledbetter FINISH: 8-14-89

wELPEr Freddy Dixo

n

LocGep 8y: _C, Allison Hodges

HEALTH PHYSICiST: W. H. Shinpaugh/

oRiL:  Mobile B-50/Ingersol Rand T-4 _ L. C. Johnson
PE DRILLNG: __Split Spoon, Auger, Air Rotary (uBRricanT rvee.___Green Stuff
" No. SAMPLES TAKEN:____TWO nee Soil
CONTAINMENT TYPE:__Plastic. Pan. Containment Box
THICKNESS OF SOIL (REFUSAL DEPTH)-__12.0 : ORILLING FLUID SAMPLES:
DEPTH DRILLED IN Rock-___8.0 ree__Water DATE: _8-14-89
ro7AL DEPTH oF WL 20.0
OEPTH SAMPLE PERCENT
FEET) | (NUMBER & RECOVERY SOIL/BEDROCK DESCRIP TION
FROM| TO INTERVAL) |(SPLIT SPOONS)

0.0] 1.5 Gravel. (fill material)

1.5] 1.7 %?E§§?5 40% Gravel in spoon. (fill material)

1.7] 3.5 Clay, mottled, dark yellowish orange and dark_
yellowish brown, with some weathered shale frag-
ments. Also contains roots. Slightly moist.
Very easu push.

3.5] 5.5 0% Nothing in spoon.

5.5| 7.5 100% Clay, mottled (spotted), light olive gray,
greenish c¢ray, dark yellowish orange, with
a dark mineral (flakes) dusky yellowish brown.
Clay is firm and moist.

7.5 9.2 508§§0§ 100% Clay, mottled (spotted), 1ight olive gray,
greenish gray, dark yellowish orange, with a
dark mineral (in flakes), dusky yellowish
brown. Clay is very firm.

9.2] 9.5 Shale, dusky brown, weathered and brittle.
Spoon is hard to push.

9.5[11.5 100% Clay, mottled (spotted), 1ight olive gray,
greenish gray, dark yellowish orange, with a
dark mineral (in flakes), dusky yellowish
brown, and shale (30%), dusky brown, (cont. pg 2

pace _11 oF 24
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Environmental .
: and Energy WELL No.10i6
@' Services Co. .
ORNL MONITORING WELL LOG I.I PAGE 2__ oF 2
DEPTH SAMPLE PERCENT
(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROM | TO | INTERVAL) |(sPuT sPoows) ,
9.5|11.5 (cont. from page 1 of 2) weathered and brittle,
laminated larger fragments very moist from
10.5 to 10.8.
11.5}11.8 75% Clay, moderate olive brown with shale, dusky

brown, weathered, and Taminated.

11.8]12.0 Shale, olive gray, laminated. Water in spoon.
12.0 Split spoon refusal and auger refusal.
12.0(13.5 *Uneven, semi-hard drilling. Fast.
13.5(16.0 Hard drilling, rough and irregular at 14.5, bit
locked up.
16.0(18.0 Smooth, even, fast drilling.
18.0}120.0 Hard, rough, irregular drilling.
20.0 Total Depth .

*No detailed 1ithologic log could be provided

from 12.0' to 20.0' because containment box

was used.

PAGE _12 oF _24.



725 Pellissippi Parkway

P.0. Box 23010 Knomlle. Tn 37933-1010  (815)966—9788

Engineering, Design & Geosciences Group, Inc.

WELL No._ 1076

WELL INSTALLA TION/COMPLETION FORM
O.RN.L._MONITORING WELL PROGRAM

PR
gx-aﬁﬁ?hae] L. Ebers

LOGGED

gy.  C. Allison Hodges

" DRILLING couPANY: Geotek
Rick Herron/
oriLer: Larry Ledbetter

HELPER: Freddy Dixon

EQUIPMENT ®m_6.0 wowaveesr_ 8.0 & :
®_22.0 wowaveer 4.0 ,F
@ %9  wewromry 89 .k
7/

MATERIALS USED

EST. USED
voL. VoL.

10.0F/EeTr oF _2.0 /N. S.S. SCREEN
11246 /zer oF _2.0 v 55 casve
SACKS OF SAND

POUNDS OF BENTONITE PELLETS
SACKS OF CEMENT

POUNDS OF POWDERED BENTOMITE
GALLONS OF WATER (CEMENTING)

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Wash out zones.

B Looxave STEEL COMR v
O FLUSY WOUNTED NELL COVER

NELL COVER USED

0O oner
ST TRAP USED s O M B . ‘
MONITORING WELL PUMP BASE SET AT __17.2  rEeT.

CENTRALIZERS AT 2.0 rrET.
20.0 FEET.
FEET.

NOTE:

ALL DEPTHS ARE MEASURED
FROM GROUND SURFACE HOLE QLEANED ouT
UNLESS OTHERMWSE NOTED: 19 M =

B0TTON OF BOREHALE

OTYPE D WELL 2%

Ja—"

e STEEL PROTECTIVE CASING

e e

" C 0~ INCH DIAMETER STAINLESS

—— 78 7194 s

] stamess sem 0.010

Locanmon _WAG 7

A

£ 25,808 893
ELEV. GROUND__179.09
ELEV. TOP STAINLESS

STEEL CASING__181 15

DRILLING DATES:
STARTED:__6-29-89
FINISHED:__8-14-89
LOCKING STEEL COVER
_10  wew ouamemeR

. ABOVE GROUND
r 2.0 rr saow
GROUND SURFACE

CONCRETE PAD

15 OIVERTER
casve U, 0 £/ oasowr

qa/ SURFACE TO
— s~ FT. BELOW GROUND

SURFACE

22 vov soreraLE

0.0m 4.0mr

owovrsen. 0.0 mw
T

ﬂ/ﬁmm

BORENOLE

2.0

srEr caswe 2.06 £ asone
GROUND SURFACE TO :
BELOW GROUND SURFACE

CENTRALZER (TYP.)

BENTONITE PELLET SEAL
6.1 w_7.8 sor

SAND PACK

2.0 wor omaeTer
Y 5 18.8 e

_NMmsmmm
T/

NOT TO SCALE

pace 13 or 24
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# and Energy
G~ Services Co.

WELL No._1076

DA m-_s;li-_‘?i’_P

MONITORING WELL MATERIALS

CERTIFICA TION

/TEM,/MA TERIAL RATE USER  BAICH NUMBER
SAND

8-14-89 1
BENTONITE 12789 T
STAINLESS STEEL SCREEN (PrePacxacer B 1E5)| 8-14-89 1
STAINLESS STEEL CASING (Preraciacep 5 2| 814-89 1
STAINLESS STEEL CENTRAUZERS _(PREPACKAGED & g ES 8-14-89 1
STAINLESS STEEL CAPS (Preraccacer B 75)| 51489 1

S

MONITORING WELL PUMP (PREPACKAGED & 4o 9-01-90 4
erROUT

8-14-89 1
WELL COVERS 8-14-89 1

SURFACE CASING

COMMENTS: |

OBSERVER SIGNATURE/WDATE (< &Q&QAQWMKM 8-14-89

C. Allison Hodges

pace _14 or 24
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AP, Environmental | wErs v, 1076

# and Energy . -
- W

Services Co.

q

POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
DATE INITIALS
POS7T— OMPLETION TA
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 6-29-89 < A
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 6-29-89 cini
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WMTH THE speckicanon®  _2-91-90 oy
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTINTY
RECORDED.
6-29-89 o i \-\
4 DRILING SITE PROPERLY .CLEANED UP AFTER .

COMPLETION OF WELL INSTALLATION.

¥ RELEFASE SPECIFIC TECHNICAL DIRECTIONS FOR REGUIATORY COMPLIANCE MON/TORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.O0. K—4147, APRIL 1987.

oBSERVER SIGVATUREDATE_ . (N0 Q \\\OOQ 6-29-89

C. A111son Hodges

D NS Qﬁku‘ 2-01-90
D. Charles Lytle

pPace 15 o 284
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WELL No. 1076
LOCATION- WAG_N

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS
METHOD OF . i
DEVELOPMENT: __ Surging and Pumping
DEVELOPMENT
BEGAN DATE: 1-30-90 TIME:
DEVELOPMENT
ENOING DATE: _ 2-01-90
Zﬁgﬁ#’;,’, D. Charles Lytle
ove weLL voLume -3 GALLONS
TOTAL GALLONS PUMPED-— OY2  ro7ae weLL voumes Pumeen:_17-0
INTIAL pHe_ T2 FINAL pH:_T-1
IMTIAL CONDUCTIVITY (uS):—_ 912  FINAL conpueTvTY (uS):_825
DESCRIPTION OF INTIAL TURGIDITY-__ Muddy
Clear

DESCRIPTION OF FINAL TURBIDITY:

FINAL MEASURED TURBIITY: 20 NTU's

WELL APPROVED BY: R. C. Williams MMES

aoor

F WATER: None

WA TER @ GROUMD SURFACE O 7AMK TRUCK
OISCHARGED O STORM SEWERS 00 STORAGE TAMKS
10 0O DRUMS Q oTHER

IMTIAL PRE-DEVELOPMENT
WATER DEPTH: 2.5 feet from ground surface.

DEVELOPMENT _OBSERVA TIONS

OBSERVER SIGVATURE/DATE > Clhere St k5

2-01-90 ‘

D. Charles Lytle

pace _16 or 24



ERC / EDGE we vo, 1076
4P, Environmental LocAon: WAG 7
and Energy 1-30-90
' @' Services Co. DATE: ——
MONITORING WELL DEVELOPMENT PROGRESS
ONE WELL VOLUME = __1-3  Galions
DATE | e | Suaws | DSTETON| ey | oM |“Tur | eaiows | vddkes | coMmeEnTs
TURBIOITY wru's) (sg) PUMPED PUMPED
1-30-90| 1300 98 Muddy -- 7.2] 912 98 13.4
1-30-90| 1600 58 Muddy - 7.2 822 | 156 21.4
1-31-90| 1100 130 Muddy -- 7.1| 887 286 39.2
1-31-90 1500 56 Muddy -- 7.0 887 342 46.8
2-01-90{ 1530 220 Clear 20 7.1 825 | 562 77.0
RESULTS AT END
OF DEVELOPMENT 220 Clear 20 7.11 825 | 562 77.0
COMMENTS Well was fast rechanger pumped more water than we could keep up
with, passed and moved on.

OBSERVER SIGNATURE/DATE > . Cxonisn <3 2-01-30
D. Charles Lyﬁ'é‘—
T o

[~ Ra 2 17 nec 24
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AP, Environmental WELL No. 1076
and Energy '
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HYDRAULIC CONDUCTIVITY CALCULATIONS

e ————————————

DEPTH TO WATER HEAD
(FEET {FEET)

1
t
L.
1 ;
1 ?
1

e

[
®

Rt pd
2

o el pd et

s
»

Py
s

L =2

ke Ko e o b ol e ok
R CRE R AR RE

S G

)

AMETER OF DRILLED HOLE:
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CHANGE IN WATER LEVEL IN FEET

10.0

HYDRAULIC CONDUCTIVITY CALCULATIONS
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“yz 40 Tz 9bed

L B . A — @ !AMPI.E
| | CHAIN &OF Clg;ODY RECORD pryiet
Engineering, Design & Geosciences Group, Inc. | /4 RTIN MARIETTA ENERGY SYSTEMS
. P0. Box 23030 Knorvile, T 37933-1010 OAK RIDGE NATIONAL LABORATORY 165765
WELL NO. ¥ - LOCATION: ) TYPE:
o726 GIAG ) = LL
SAMPLER: o , SAMPLE INTERVAL: DATE: TIME:
- RELINQUISHED BY: DATE-| Tve:| . mm-* | RECEIVED BY: DATE: | . mE: WITH:
| (SIGNATURE) - (SIGNATURE): |
Y 00\ |5 o5 | ver— Vgl K Zil \Ystor |R2oos | £Dé
M S 2, 7/5,'42 328| £% M, ?MZ'W 2)5)85 |2:2 J
O AUGER CUTTINGS-SOIL O AUGER CUTTINGS—ROCK

NPE OF SAMPLE: iB’SPUT SPOON CORES—-SOIL
O AR ROTARY CUTTINGS—-ROCK O DRILL WATER (NO AIR IN SAMPLE) DO OTHER

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

B

REMARKS:

T T




"3z 40 gz 9beq

| CHAIN OF C‘UFé; ; ODY RECORD | %%’é
Engineering, Design & Geosciences Group, Inc. | MMARTIN MARIETTA ENERGY SYSTEMS |
. F.0. Box 23010 Knowvills, T 370331010 | OAK RIDGE NATIONAL LABORATORY 1076 o2
WELL NO. X LOCATION: TYPE:
1076 VARG - - s\
SAMPLER: SAMPLE INTER VAA DATE: TIME:
— mﬁmg\‘\&@\m : [SGATIRE 4.0 -ag oG -2a-23] W3]
RELINQUISHED BY: | DATE: | TME:| . mTHt: RECEIVED BY: DATE: | .TIME: WTH:
(SIGNATURE) : (SIGNA TURE) '

AN mmAMCaA- o ala’s 08 @&Mﬁ% erbs| 2o £Dée

WM_.M%A‘B f_ﬂ&f | m, ?u,ﬂdwv 7#.)’,// 9108

TYPE OF SAMPLE: ~7ﬁ—5PL/T SPOON CORES—-SOIL O 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 |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

REMARKS:




Y

7 ‘c7 abey

"ve 40 €2 9

K 3 | o AMPLE
| | CHAIN OF C‘Uf_i ;'ODY RECORD NUMEER
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
725 Pellissippi Parkway 016 So)
P.0. Box 23010 Knoxvills o 37633-1010 OAK RIDGE NATIONAL LABORATORY
WELL NO. : LOCATION: nPE:
o) USSR G — 3 SO\\
SAMPLER: Ao d SAMPLE INTERVAL: DATE: TIME:
e — CMAJ (SIGNATURE, H S -\2.O O@’lq—8°7 s
RELINQUISHED BY: DATE: | TIME: . WTH: RECEIVED BY: DATE: TIME: WTH:

(SIGNA TURE) (SIGNATURE)

ool oot epes WgL A ZM ity | 205 | £D6e
M% M__ CrAN Y _ﬂ@_ﬂ% 7,/3’;({7 2.8

TYPE OF SAMPLE: RGPL/T SPOON CORES—-SOIL D AUGER CUTTINGS—-SOIL B AUGER CUTTINGS-ROCK

O AIR 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:




"y2 40 gz 8bed

SAMPLE
| CHAIN OF C‘UF.SO‘ ;‘ ODY RECORD NUMBER
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
_ P0 Box 23010 ‘Knoxville, T $733-1010 OAK RIDGE NATIONAL LABORATORY (Slay
WELL NO. LOCATION: | TYPE:
Lal® WA~} VOATER.
SAMPLER: Hod SAMPLE INTERVAL: DATE: TIME
WA (‘Lw\_ S Q(SM-—» m . O\B/A‘ AR— ‘?’8‘ Qie‘b
RELINQUISHED BY: DATE: | TIME:| . MITH: RECEIVED 8Y: DATE: TIME: WITH:

(SIGNA TURE) (SIGNATURE)

< - m\‘\c‘&%’ A5 4’7) e gﬂ/ﬁmw Sé?) 0537
: 1 '

TYPE OF SAMPLE: U1 SPLIT SPOON CORES-SOIL 0 AUGER CUTTINGS—SOIL O AUGER CUTTINGS-ROCK

O AR ROTARY CUTTINGS—ROCK B DRILL WATER (NO AIR IN SAMPLE) [1OTHER

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

*
-




ERC / EDGE
’: Environmental MONITORING WELL PROGRAM
>

and Energy WELL DATA NARRATIVE

. WELL Ne._ 1077
Services Co. @

1.0 General Information
1.1 Well Location

Monitoring well number 1077 is located in WAG 7.
It is located approximately 150' northwest of
abandoned waste pit #2 and approximately 350' west
of abandoned waste pit #3. The location is shown
on ORNL drawing number C3E20004 A075. Survey
coordinates for this well aré N 17872.008,

E 25815.088 (X-10 grid) or latitude 35° 54' 32.,93"
and longitude 84° 19' 25.55". Coordinate data
were provided by Martin Marietta Energy Systems.
The method used for conversion from X-~10 grid to
Tennessee-Lambert State Plane Coordinates came
from the publication "Tennessee Valley Authority
Data Services Branch and Mapping Services Branch,
Oak Ridge, Tennessee, DOE Plant Control, November
6, 1985, Field Book: ESS-3115, pp. 1-20." The
latitude and longitude were calculated by Adams
Craft Herz Walker Engineering, Inc., using methods
from the U.S. Coast and Geodetic Survey
Publication 62-4, "State Plane Coordinates by
Automatic Data Processing."

1.2 Drilling Information

Well number 1077 was drilled by Geotek Engineering
Company. A Mobile B-50 rig and aﬁ-Ingersol Rand
T-4 rig were used to drill this boring for monitor
well installation under operation of Rick Herron

Pace 1 oF 21,
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WELL /Vo.—7

MONITORING WELL PROGRAM
MELL DATA A TIVE

*

and Larry Ledbetter with the assistance of Freddy

Dixon and James Shelton. Drilling commenced on
6/21/89 and was finished on 8/8/89. Paragraph
2.4.1 includes a detailed discussion of the well

installation and a well schematic is included on

the well installation/completion form. A synopsis

of the drilling activity follows:"

6/19/89:

7/27/89:

7/28/89:

Auger rig, tools and pan were deconed
and mobilized to the site. Plastic was
placed over work area and the rig was
set up. A 22.0" auger was used to auger
to 4.0' in order to set a 15 1/4"
diverter casing. No radiation detected.
HP says its o.k. and cuttings do not
have to be contained. Photovac reading
down borehole are 0.03 ppm. Auger

cuttings read 0.01 ppm. The augers were

removed and the diverter casing was
installed and grouted.

The T-4 and drilling equipment were
deconed, mobilized to the site and set
up. A containment box was hooked up and
a 14.0" borehole was drilled from 4.0'
to 11.5'. Drilling was stopped because
the water pump broke.

The water pump was repaired and the
borehole was extended to_a total depth

This information was typed directly from field notes

and was edited only when necessary for clarification.

page 2 o _ 21
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Services Co.

of 14.0'. The 10.0" surface casing was
installed to a total depth of 14.0' with
a bentonite seal to 11.1'. The 10.0"
was then grouted using 6 bags of cement
and 30 lbs. of bentonite.

8/8/89: The rig and equipment were deconed,
mobilized to the site and set up along
with the containment box. An 8.0"
tricone bit was used to drill with.
While loading a rod during drilling, a
leak developed in a hydraulic hose. The
hose only leaks when the carousel is in
motion. No fluid has leaked into the
borehole. The hose was repair on site
as per R.C. Williams. The hole was
covered and the mast was let down so the
hose could be repaired without
jeopardizing the integrity of the well.
After the hose was repaired, drilling
continued and the borehole was extended
to a depth of 72.5'. Water and air
samples were taken at 47.0'. The
borehole was cleaned and allowed to
recharge for 1 hour. When the water
level was checked, no water was
detected. As per ERC and R.C. Williams
the boring was drilled 10.0' more to
82.5'. After 30 minutes of recharge,
the water level was at 36.0' below
surface and rising. The borehole was
cleaned and the rods removed. Mike
Ebers was on site to complete the well.

pace _ 3 oF 21
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8/9/89:

9/5/89:

9/6/89:

Fifteen feet of 4.0" stainless steel
screen and 70.0' of 4.0" stainless steel
casing were installed to a depth of
82.60', centralizers were placed at 82,
64, 44, 24 and 4.0'. The sand was
tremied in with water to 63.3°'.
Bentonite was poured into a depth of
60.3', 4.3 sacks of sand and 1 bucket of
bentonite were uéed. When the air
sample was checked under the ultraviolet
light, some possible o0il stains were
detected. J. Greene sent them to the
lab to be analyzed.

The borehole was tremied grouted under
the supervision of James Lamb. Twelve
bags of cement and 60 lbs. of bentonite
were used. »

The well was tested with the Go-NoGo"
gauge. The gauge would not go past
74.5"'.

The well was tested with a water pump to
see if it would fit. The pump went to
the total depth and was passed by R.C.
Williams.

This well was logged by ERC Environmental and

Energy Services Co., Inc., hydrogeologist C.
Allison Hodges. All well construction materials
and supplies were from Martin Marietta Energy
Systems approved batches. The batch origin of
individual items is shown on the included
Monitoring Well Materials Certification form.
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2.0 Technical Information
2.1 Decontanmination 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 7 is located in Melton Valley, which is in the
" Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryvilie Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

PAGE O oF _21,



L2l AN,

i

ERC / EDGE

Environmental . MONITORING WELL PROGRAM
WELL DATA NARRATIVE
and Energy A Lk

Services Co.

2.3

Sample Collection’

One sample was collected during drilling, placed
in an I-CHEM specialty cleaned glass container,
sealed and submitted to Sample Receiving,
Analytical Chemistry Division, Bldg. 4500S, ORNL.
This drill water sample, 1077W01, was collected
from the water pump on the drill rig on 8/8/89.
Analytical results for the water sample described
above can be obtained from the Remedial Action
Program data base at ORNL.

Installation and Development
2.4.1 Installation

This was a type B well. A twenty two-inch
diameter boring was augered from ground surface to-
4.0 feet. A fifteen-inch diverter casing was
installed from surface to 4.0 feet below ground
surface and grouted in place. The boring was then
extended using a fourteen-inch air rotary tricone
roller bit from 4.0 feet to 14.0 feet. A ten-
inch diameter string of decontaminated steel
surface casing was installed from 0.0 feet to 14.0
feet, sealed with a 2.9-foot bentonite pellet
layer from 11.1 feet to 14.0 feet, and tremie
grouted in place. The surface casing minimizes
potential cross contamination betwéen the regolith
and bedrock water bearing zones. After the
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surface casing was installed, the air rotary
method was used to drill an eight-inch diameter
boring to a total depth of 82.6 feet. A four-
inch diameter stainless steel screen with welded
bottom cap was installed from 67.6 feet to 82.6
feet. A four-inch diameter stainless steel casing
was installed from the top of the screen at 67.6
feet and extended 2.27 feet above ground surface.
A sandpack was tremied into the annular space from
63.3 to 82.6 feet, with a 3.0-foot bentonite
pellet seal poured into the annular space above
the sandpack from 60.3 to 63.3 feet. The annular
space from the top of the bentonite seal to the
surface was tremie grouted with a cement/bentonite
slurry. A detailed schematic of the well is
included on the well installation/completion form.

2.4.2 Well Development

" Well number 1077 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 240 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured was 4.0 NTU's. A
development form showing the exact method of
development and other pertinent data is appended.

. PAce L o 21



’= Environmental MONITORING WELL PROGRAM

ERC / EDGE

and Energy WELL DATA NARRATIVE

Services Co. WEZL No_LQ77

®

2.4.3 Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/8/90 at a depth of 80.1 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 1077 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously removing a known
quantity of water from the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
Omnidata Datapod II data recorder. The hydraulic
conductivity value of 2.56 x 10°® cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data
package.
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PRE=DRILLING CHECKLIST FOR

MONI/TORING WELLS
COMPLIANCE
PRE=DRILLING TASKS DATF INITIALS
1. EXCAVATION PERMIT OBTAINED. 6-21-89 A {
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6-19-89 _cAH
Jo.  SCREEN AND CASINGS MAVE 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 8-08-89 At
WERE USED.
£ WORK AREA FOR SAMPLE EXAMINATION COVERED WITH | 6-21-89 A H
CLEAN POL YETHYLENE.
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS _6-21-89 ¢ AW
ON—FHAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 6-21-89 ¢ At

ADDITIONAL NOTES,/OBSERVA TIONS:

coserver sovarre A O a0, s o, 6-21-89
C. Allison Hodges

PAGE _9_ oF 21.
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WELL Na._lﬂ‘

DECONTAMINATION CHECKLIST

DRILLING LEQUIPMENT
. ISOPROPYL DEIONIZED

EQUIPMENT SCRAPE ggx % Al-g%éo_t 1;7 Algg
RIG X X X N/A A/A
AUGERS X X X X X
8/rs 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 <~ X000 O \\@o{% 6-19-89

o

C. Allison Hodges

pace 10 o 21
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ORNL MONITORING WELL LOG

PAGE 1 oF_2

LOCATION: ___WAG_7 DAfE- Ss7arT: _6-21-89

priLLer- Rick Herron/Larry Ledbetter FmisH; _8-08-89

weLpee.  Freddy Dixon/ James Shelton toceep gy: _C. Allison Hodges
HEALTH PHYsicisT: _W. H. Shinpaugh/

DRILL: - - L. C. Johnson

nee priLunG:  Auger/Air Rotary

No. SAMPLES TAKEN:
CONTAINMENT TYPE:

LUBRICANT TyPe.__ Green Stuff

None

ree. N/A

Plastic, Pan, Containment Box

THICKNESS OF SOIL (REFUSAL DEPTH)-__9.5' DRILLING FLUID SAMPLES:
DEPTH DRILLED IN Rock.___ 13-1' ' rype. Water parE. 8-08-89
TOTAL DEPTH OF WELL: 82.6"
DEPTH SAMPLE PERCENT
(FEET, (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROM| TO INTERVAL) |(SPLIT SPOONS)
0.0f 1.0 Gravel (fi1l material) and roots.
1.0 3.0 Clay, mottled, dark yellowish brown and dark
yellowish orange, moist - Augered.
3.0 4.0 Clay, moderate yellowish brown, with shale
fragments (shale), very moist.
4.0 9.5 *Soft, regular, fast drilling.
9,5/14.0 Hard, rough, slow drilling: Timestone. Bit
Tocked up at 11.0.
14.0]20.0 Hard, regular, fast drilling. Limestone.
20,0]31.5 Hard irregular drilling. Slower.
31.5]32.5 Very hard drilling. Slow at 32.0', bit bouncing.
32.5|47.0 Smooth, even, fast drilling.
47.0]/59.0 Hard, even drilling, fast.
59.0]62.0 Very hard, even drilling, slow.
62.0| 67.5 Hard, rough, uneven drilling.
67.5|74.0 Hard, even, fast drilling. Bit lTocked up at
74.0', _
74.0[78.0 Hard, irregular, drilling. Slow.
78.0 82.6 Hard, even drilling, fast.
82.6 Total Depth

v o page 11 g 21
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WELL No._1077

ORNL MONITORING WELL LOG PAGE _2_ oF 2
DEPTH SAMPLE PERCENT :
(FEE. 7) (NUMBER & RECOVERY SOl /BEDROCK DESCRIPTION
FROM | TO /NERVAL] SPLIT SPOOVS)

*No detailed 1ithologic logs could be pro-

vided for the interval from 4.0'

to 82.6'

T. D.

due to the use of a containment box.

PAGE 12 oF 21_.
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WELL INSTALLATION/COMPLETION FORM

O.RN.L._MONITORING

WELL PROGRAM

LOGGED PRI
8y-_C. Allison Hodges ay

OOFED
Michael L. Ebers

ORILLING COMPANY:  Geotek

Rick Herron/

ORILLER: _larry ledbetter HELPER:_Freddy Dixon

James Shelton/

ORILLING METHOD: B __22,0 oW AaveeR ___4.0'  LF.
0 INCH AUGER LF.

R__B8.0 /NoW ROTARY,_18.6__LF. &
=) INCH ROTARY, LF.

'S
o
o

SACKS OF CEMENT (SURFACE CASING)

W
o
o

'
e
o

~I
o

o

|_4>
o
~
w10 10O

SACKS OF SAND
POUNDS OF BENTONITE PELLETS:
SACKS OF CEMENT (NELL CASNG)

(8]
o
=
(8]
o
o

WO
o
—
(X) N
4; o
o

GALLONS OF WATER (WELL CASWG)

_._l T or _10 w sEm promECTIVE CASIVG
REASON FOR DIFFERENCES BETWEEN ESTMATED VOLUMES

POUNDS OF PONERED BENTONITE (SURFACE CASING)
GALLONS OF WATER (SURFACE CASING)

T or & . ou sTamiEss STERL caswe
T or 8w ou sTamess sTEERL soReEw

POUNDS OF PONERED BENTONITE (WELL CASING)

QRNL ﬁ COORDINATES

£25,815.088
ELEV. GROUND_7116.27
ELEV. TOP STAINLESS
STEEL CASING__718.54
ORILLING DATES:
STARTED:__6-

)e)

19-89

FINISHED:__8-~

09-89

LOCKING CAP

Y A0 HH
I.l.l'l.lllllll'l'l.lll' l'l lllll‘lll'lll|lll'l

AND USED VOLUMES
Irreqular boring diameter and spillage.
SURFACE CASING TREME GROUTED €S ~ 0O
STAMLESS STEEL CASWG
TREME GROUTED _ s B ~§o O
WELL COVER USED X cooawve STEEL covER
O FLUSY MOUNTED WELL COVER
O oner
ST TRAP USED s 0 M K
MONITORING WELL PUMP BASE SET AT _80.1  FEET

CENTRALIZERS AT 4.0 rEeT

24.0 FEET,

__44.0 7

64.0 FEET

NOTE: 82.0  FEET

AlLL DEPTHS ARE MEASURED
FROM GROUND SURFACE
UNLESS OTHERWSE NOTED:;

B3¢ 186 WL A MW A A A L AL

HOLE our

g

3 N/A
e . QIA. STAIMLESS STEEL

SURFACE

CONCRETE PAD

MEHHRTURENYE

nnnnm

aa Ny Vb VTV, 7,7

SENTOMTE

60.3 n

R OTTED SCREEN
FEET

80
nees 2226 rey

FEET

L—————""Lﬂ DIA. SURFACE/

ProTECTIVE CAsNG 3. 11 rEET

ABOVE GROUND SURFACE TO
BELOW GROUND

s Pacx63.3
82.6

8.0 m; ou stamsss sEr

sar maeeae N/A r
N/A

FEET

\rvPE B wELL

" PAGE

13 o 21
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Environmental WELL No._“- " _
and Energy . 7-28-89
Services Co. ' DATE. ——————’

MONITORING WELL MATERIALS

CERTIFICA TION

I TEM,/MA TERIAL DATE USED  BATCH NUMBER
SAND

8-08-89 1
BENTOMITE

7-28-89 1
STAINLESS STEEL SCREEN (PrREPACKAGED )| s-08-89 1
STAINLESS STEEL CASING (Prepaccacer 5 72| 8-08-89 1
STAINLESS STEEL CENTRALIZERS (PREPACKAGED B‘ s )| 8-08-89 1
STAINLESS STEEL CAPS (PrePAcraceD B 1 ) 8-08-89 1
MONITORING WELL PUMP (PREPACKAGED ?03) 2-08-90 4

1 7-28-89 1

GrROUT

8-09-89 1
WELL COVERS 8-08-89 1
SURFACE CASING ' 7-28-89 1
COMMENTS: |

0BSERVER SIGNATURE/DATE( . A0 ¢ * 8-09-89 b

C Allison Hodges

pace 14 o 21
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POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
DATE INITIALS
POST— WPLETION TA
.. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 6-21-89 oAt
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 6-21-89 i\ ('L
CUTTINGS DISPOSED OF IN ACCORDANCE WTH THE
SPECIFICATION® PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WMITH THE SPECIFICATION* 2-08-90 DC\
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVITY
RECORDED. ~
4 DRILLING SITE PROPERLY CLEANED UP AFTER 8-09-89 C Atk
P COMPLETION OF WELL INSTALLATION.

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

OBSERVER .QGVAWREﬁA@ ggg;(n é h_;. ~ _@Qasg 8-09-89
C. Allison

Hodges

b. D Oranlen St o 2-08-90
D. Charles Lyﬁﬁe

A

pace 12 o _ 21
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HYACORMRNG

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

mﬁ Surging and Pumping

DEVELOPMENT

BEGAN DATE. __ 2-01-90 TME:
DEVELOPMENT

ENOING DATE- __2-08-90

DEVELOPMENT

oBskrvep By: _D. Charles Lytle

OvE WELL VoLumE: 8.8 carsons

TOTAL GALLONS PUMPED:__280 __ TOTAL WELL VOLUMES PUMPED:_3.5
NIDAL pHe__ 8.1 FINAL pH:__1-3 _

INITIAL CONDUCTIVITY (uS):—630 FAINAL conpucTvTY (uS):_615

DESCRIPTION OF INITIAL TuRsiDiTY-___Cloudy

DESCRIPTION OF FINAL TURSIDITY: Clear

FINAL MEASURED TURSIOITY: 4.0 NTU's

WELL APPROVED BY: R.-C. Williams MMES

ODOR
OF WATER: None

WA TER R GROUND SURFACE a 7AMc TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
10 O ORUMS O OTHER

IMTIAL PRE-DEVELOPMENT :
WATER DEPTH: +2.2 feet above ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE _ 1= -Coranloe O 3%&
D. Charles Lytle

2-08-90

PAGE

16
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and Ener
Services g. pa7E: _02-01-90

MONITORING WELL DEVELOPMENT PROGRESS

ONE weLL voLume = _ 688 cusons

oatE | TME | Guls | O imemr | o “;;Zr)rc' oins | eS| COMMENTS
2-01-90 | 1530 | 24  [Cloudy | -- |8.1| 630 | 24

2-02-90 | 1405 | 84  |Cloudy -- |7.3] 671 | 108 1.6

2-05-90 | 0915 | 48  |Cloudy - |8.4]| 579 | 156 2.3

2-06-90 | 1400 | 74 3};325” —- | 7.5} 756 | 230 3.3

2-08-90 | 1500 | 10  |Clear 3.0 |7.3] 615 | 240 3.5

@
RESWLIS AT END Clear 3.0 |[7.3] 615 | 240 3.5

COMMENTS  yater cleared even after surging; passed and moved off hole.

OBSERVER SIGNATURE /DATE ‘DQ&;Q‘-\}?Q S 2-08-90
D. CHaries tytie
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HYDRAULIC CONDUCTIVITY CALCULATIONS

PROGRAM SLUGT, VERSION 4.1, NOV. 1986

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED
"RESPONSE OF A 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") i

WELL NO.: 1077 DATE OF TEST: 3/19/90
PROJECT NO.: E221-002 : CLIENT: MMES
SITE LOCATION: WAG 7
EDGE, INC. FIELD INVESTIGATOR: BRUCE MCMASTER
INPUT DATA ARE:
INNER CASING DIAMETER = 4.00 INCHES
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES
DIAMETER OF DRILLED HOLE = 8.63 INCHES f
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 84.80 FEET
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 9.99 FEET
ESTIMATED POROSITY OF GRAVEL PACK = .20
FALLING-HEAD INDEX = O ("1" IF FALLING, "O" IF RISING)
NUMBER OF DEPTH-TIME DATA POINTS = 32

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

SUCCESSIVE COMPUTED
VALUES FOR HO
(FEET)

. 8.9696
-8.9706

®

pace 18 o 21
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TRANSMISSIVITY = 1.26E-06 FT**2/SEC

HYDRAULIC CONDUCTIVITY CALCULATIONS

TIME ' DEPTH TO WATER HEAD

(SEC ) (FEET) (FEET)
10.00 : 1.000 8.990
20.00 ©1.010 8.980
30.00 1.010 8.980
40.00 1.010 8.980
50.00 1.020 8.970
60.00 » 1.020 8.970
75.00 1.030 8.960
90.00 1.030 8.960

105.00 1.040 8.950
120.00 1.040 8.950
150.00 1.050 8.940
180.00 1.060 8.930
240.00 1.080 8.910
300.00 1.100 8.890
360.00 1.100 ‘ 8.890
420.00 ' 1.120 8.870
480.00 . 1.140 8.850
540.00 1.150 8.840
600.00 1.160 ~8.830
720.00 1.180 8.810
840.00 1.210 8.780
960.00 1.240 8.750
1080.00 1.260 ©8.730
1200.00 , . 1.280 8.710
1320.00 1.300 8.690
1440.00 1.320 8.670
1560.00 1.350 8.640
1680.00 1.370 8.620

-1800.00 1.380 8.610

1920.00 1.400 8.590

2040.00 1.420 8.570

2160.00 1.440 8.550

EEEEEEEEE AR LRSS EEEEREREEESEEEEREETETELS RIS EELEEREE S

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 8.41E-08 FT/SEC = 2.56E-06 CM/SEC

pace 1% or 2L
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CHANGE IN WATER LEVEL IN FEET
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FOR

® CHAIN OF CUSTODY RECORD
Engineering, Design & Geoscienc'es Group, Int;. MARTIN MARIETTA ENERGY SYSTEMS
7256 Pellissippi Parkwa

& SAMPLE
NUMBER

_ P.0. Box 23010 Knoxville, Tn 370331010 OAK RIDGE NATIONAL LABORATORY |O7700l
WELL NO. LOCATION: ' TYPE:
O 7 WA o ~ WETER
SAMPLER: | SAMPLE INTERVAL: DATE: TIVIE:
o Chouasr= Sodipr W?AM - PR -0 -8 (225
RELINQUISHED BY: DATE: | TIME: . WMITH: RECEIVED BY: DATE: TIME: W TH:
(SIGNA TURE) : (SIGNATURE) '

TYPE OF SAMPLE: O SPLIT SPOON CORES-SOIL 0O AUGER CUTTINGS—-SOIL

O AIR ROTARY CUTIINGS—ROCK B DRILL WATER (NO AIR IN SAMPLE) D OTHER

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

O AUGER CUTTINGS—-ROCK

¥
-
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1.0 General Information
1.1 Well Location

Monitoring well number 1078 is located in WAG 7.
It is located along the west side of WAG 7
approximately 400' northwest of chemical waste pit
#4. The location is shown on ORNL drawing number
C3E20004 A075. Survey coordinates for this well
are N 17406.937, E 25613.689 (X-10 grid) or
latitude 35° 54' 28.00" and longitude 84° 19°
24.44". Coordinate data were provided by Martin
Marietta Energy Systems. The method used for
conversion from X-10 grid to Tennessee-Lambert
State Plane Coordinates came from the publication
"Tennessee Valley Authority Data Services Branch
and Mapping Services Branch, Oak Ridge, Tennessee,
DOE Plant Control, November 6, 1985, Field Book:
ESS-3115, pp. 1-20." The latitude and longitude .
were calculated by Adams Craft Herz Walker
Engineering, Inc., using methods from the U.S.
Coast and Geodetic Survey Publication 62-4, "State
Plane Coordinates by Automatic Data Processing."

1.2 Drilling Information

Well number 1078 was drilled by Geotek Engineering
Company. A Mobile B-50 rig and an Ingersol Rand
rig were used to drill this boriné for monitor
well installation under operation of George Akins
and Larry Ledbetter with the assistance of Rick
Herron and Freddy Dixon.

f | pace _ L oF 23,
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p

*

Drilling commenced on 7/10/89 and was finished on

8/15/89.

Paragraph 2.4.1 includes a detailed

discussion of the well installation and a well

schematic is included on the well installation/

completion form. A synopsis of the drilling

activity follows:"

7/7/89:

7/10/89:

The auger rig, tools, pan, and sampling
equipment were deconed.

The rig was mobilized to the site,
plastic placed on the ground over the
work area. Split spoons were pushed
from .5' to 16.5'. Three samples were
taken from the spoons. No bulk density
samples could be taken because the
samples were not uniform enough. A six-
inch boring was then augered to 20.0'
(total depth). While drilling L.C.
Johnson detected higher background
readings within the borehole on the left
side (the side closest to the trench
line). However, the soil readings
showed nothing. The well cannot be
installed at this date because the deep
well (1079) has not been installed.
There is a possibility that the air
rotary drilling will interfere with this
well if it is installed first. Borehole

was covered with plastic:

This information was typed directly from field notes

and was edited only when necessary for clarification.

pace 2 oF _23
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MONITORING WELL PROGRAM

7/31/89:

8/15/89:

Auger rig and drilling equipment were
deconed and mobilized to the site. The
boring has caved and is filled with mud
and water to 2.0' from surface. The
boring needs to be cleaned before the
well is set. Before the rig was set up,
the boring was checked for
contamination. Carl Stooksbury checked
the area and found 0.2 mR/Hr (at 1i/2")
levels of radionuclide contamination at
the boring. Before drilling is allowed,
the water must be sampled. When
drilling is allowed all materials out of
the boring must be contained.

The T-4 and drilling equipment were
mobilized to the site and set up.

Boring has caved to 9.0' and the water
level is 1.0' below surface. Most of
the water in the borehole was removed by
using a pump. All the water was
contained in 55-gallon drums. The
cuttings and thick mud were removed by
using a bailer. All of the mud and
cuttings were also contained. The
borehole was cleaned out to 19.0'. A
10-ft. section of 2-inch stainless steel
screen was then installed along with a
10 ft. section of 2-inch stainless steel
casing to a depth of 18;75'.
Centralizers were placed at 18.0' and

pace 3 oF
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5.0'. Sand was then tremied in with
water to 7.50'. Bentonite was poured
into the annulus to 5.50'. Five bags of
sand and 50 lbs. of bentonite were used.

8/16/89: The annulus was grouted to within 2.0'

- of the surface using 2 bags of cement

and 10 lbs. of bentonite. James Lamb of
ERC documented the activities. * The
barrels were sampled and found to have
Beta contamination.

8/30/89: The 2-inch casing was cut and filed.
Geotek and CAH were present.

9/5/89: The well was tested with the "Go-NoGo"
gauge and passed by R.C. Williams.

This well was logged by ERC Environmental and
Energy Services Co., Inc., hydrogeologist C.
Allison Hodges. All well construction materials
and supplies were from Martin Marietta Energy
Systems approved batches. The batch

- origin of individual items is shown on the
included Monitoring Well Materials Certification

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

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




ERC / EDGE

WELL DATA NARRAMVE
and Energy " WELL Na_ 1078

’a Environmental MOMITORING WELL PROGRAM
W

Services Co.

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.

Geology

WAG 7 is located in Melton Valley which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogef;ville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

Sample Collection
Three soil samples were collected during drilling,

placed in I-CHEM specialty cleaned glass
containers, sealed and submitted to Sample

pace _ > oF
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Receiving, Analytical Chemistry Division, Bldg.
4500S, ORNL.  Chain of custody forms for these
samples are included with this data package. Soil
sample 1078S01 was collected in the split spoon
interval from .5' to 2.5' on 7/10/89, soil sample
1078502 was collected in the split spoon interval
from 12.0' to 14.0' on 7/10/89, and soil sample
1078S03 was collected in the split spoon interval
from 14.0' to 16.0'. Analytical results for the
three soil samples described’ above can be obtained
from the Remedial Action Program data base at
ORNL.

Installation and Development
2.4.1 Installation

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

- surface to a total depth of 20.0 feet. A two-

inch diameter stainless steel screen with welded
bottom cap was installed from 8.75 feet to 18.75
feet. A two-inch diameter stainless steel casing
was installed above the screen from 8.75 feet to
1.78 feet above ground surface. A sandpack was
then tremied into the annular space from 7.50 to
18.75 feet, with a 2.0-foot bentonite pellet seal
poured into the annular space above the sandpack
from 5.50 to 7.50 feet. The annular space from
the top of the bentonite seal to the surface was




ERC / EDGE
.a Environmental | wovrorwe werL ProcRAN
A

and Ener‘y MELL DATA NARRATIVE

. WELL No._1078
Services Co. @

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

2.4.2 Well Development

Well number 1078 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 256 gallons of water had been
evacuated and the clarity of the discharge water
was approved"by the company representative. The
final turbidity value measured was 30 NTU's. A
development form showing the exact method of
development and other pertinent data is appended.

2.4.3 Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/14/90 at a depth of 16.8 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept4bn file at ORNL.
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2.5 Hydraulic Conductivity Testing

Well number 1078 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously removing a known
quantity of water from the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
Omnidata Datapod II data recorder. The hydraulic
conductivity value of 1.23 x 107° cm/second

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

pPace _8 oF 23
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PRE=DRILLING CHECKLIST FOR
MON/TORIN
COMPLIANCE
PRE=DRILLING TASKS DATE INITIALS
1. EXCAVATION PERMIT OB TAINED. 7-10-89 AW
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 7-09-89 o n B
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 8-15-89 o n ¥l
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 7-10-89 -~ Af\
CLEAN POLYETHYLENE.
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 7-10-89  ciad
ON—HAND.
6 POLYETHYLENE COVER IN PLACE OVER HOLE. 7-10-89 o p 4

ADDITIONAL NOTES /OBSERVATIONS:

oeserver siowvarure/pATE MQ@«—\M&; 8-15-89

C. Allison Hodges

PAGE _9 _ oF 23 .
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

DEIONIZED

ISOPROPYL
EQUIPMENT SCRAPE ‘ZZ”N ‘Z% AL/@%? %7@;
RIG X X X N/A N/A
" AUGERS X X X X X
é/?S‘ X X X X X
Roasv 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

oaserver sienaTure,DATEC S . (CXH0 C O _,MQQ_LL 07-89

C. Allison Hodges

pace 10 oF 23
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ORNL MONITORING WELL LOG
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LOCA TION:
ORILLER:
HELPER:
DRILL:

WAG 7

DATE: sTapr: _ 1-10-89

George Akin/Larry Ledbetter

ANISH:  8-15-89

Rick Herron/Freddy Dixon

Locceo &y C. Allison Hodges

Mobile B-50/Ingersol Rand T-4 L. E. Stooksbury

HEALTH PHYSicisT- L. C. Johnson/

No. SAMPLES TAKEN.
CONTAINMENT TYPE:

nee orRiLunG: SP1it Spoon and Auger

LUBRICANT Tyee.__ Green Stuff

Three

TYPE Soil

Plastic, Pan, Containment Box, 55 Gallon Drums

THICKNESS OF SOl (REFUSAL DEPTH)-_ 20.0 DRILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK-—___O ree:_N/A oare:_N/A
rora. oePmv oF werL___20.0
DEPTH SAMPLE PERCENT
i e Rl O o s pesnoc oesenen

0.0] 0.5 . Gravel. (fill material)

0.5{ 2.5 1?%?%?% 100% Clay, shaley. Clay is mottled dark yellowish
orange and light brown and firm. The shale
is dusky brown and highly weathered. It also
contains greenish gray mica. Brittle and damp.

2.5] 4.5 100% Shale, highly weathered, moderate brown and
speckled dusky brown. Micaceous (green tint).
Dry and brittle.

4.5 5.0 100%' Shale, clayey, dusky brown,

5.0]1 5.6 ' Shale,. highly weathered, crumbly, moderate
brown, dark yellowish orange, and 1ight olive
gray, micaceous with silt lenses. Dry.

5.6] 6.0 Shale, highly weathered, moderate brown and
1light olive gray, micaceous. Dry.

*Augered interval.

6.0| 6.5 100% Clay, 1ight brown and dark yellowish orange,
with shale, dusky brown.

‘ 6.5 7.8 Clay, 1ight olive brown, firm with shale, dusky
brown, brittle {crumbly) with mica and silt
lenses. Dry.

pace 11 o 23,
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PAGE _2_ oF 2

DEPTH SAMPLE PERCENT -
(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIP TION
FROM]| 70 INTERVAL) |(SPL/IT SPOONS)
7.8| 8.5 Clay, light brown, with shale, highly
weathered dusky brown, micaceous.
*Augered interval.
8.5(10.0 100% Clay, light brown and light olive brown with
shale, dusky brown, bedded (breaking at 4-5°
angle), with silt and mica lenses, greenish
, gray. Dry.
10.0(12.0 100% Clay, light olive brown, with hsale, dusky
brown, brittle, bedded, with silt and mica
lenses. Wet from 11.0' to 11.3'.
12.0[14.0]| 1978597 100% Clay, 1ight olive brown, with shale, dusky
brown, weathered, bedded with silt and mica
lenses. Wet but not saturated. Some water .
from 13.5 to 14.0'. Soft push on two split “—
spoons. .
14.0(16.0| }§78593 30% Shale, dusky brown and olive gray, bedded,
weathered, with silt and mica lenses.
Saturated (water came out of tube) very soft
to push.
16.0(16.5 100% Shale, dusky brown and olive gray, bedded,
weathered, with silt and mica lenses.
16.5]20.0 Shale, olive gray, with silt and mica, also
some clay, 1light olive brown. Wet.
*Augered interval.
20.0 Total Depth
*WYhile augefing L. C. Johnson detected a higher background
reading within the borehole on the left side (the trench
line runs glong this side) but nothing was found on thi._
soil or aubers. The boring (water and mud) was found to
be contamipated on 7:§l-89. The level of radionuclide
contaminatjon was U.Z MR per hour at 1/Z 1nch.

pace 12 or 23
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mon_ WAG 7
WELL INSTALLATION/COMPLETION FORM éﬁﬁ‘f G COORDMATES
O.RN.L. MONITORING WELL PROGRAM AL 23
LOGGED . PROOFED T T R TR
8r: C. Allison Hodges 8y:_Michael L. Ebers G5V TOP Sm‘f_oss.m
DRILLING COMPANY: __Geotek ZTIE?_/EZL//chwg T
Larry L/eidl_aetter/ Ruﬂé Herron/ STARTED: 71089
ORILLER:__George Akins HELPER__Freddy Dixon oMSHED 1689
EQUIPMENT B__ 6.0 mewaveer_20.0 (£ LOGKING STEEL COVER
i P10 wow osenr

] INCH AUGER _________ L.F. STEEL PROTECTIVE CASNG

ﬂrzwzm
70_2_'O_f7.ﬂ0'

GROUND SURFACE

%

MATERIALS USED

CONCRETE PAD
EST. USED
VoL VoL
10.0 szz7 0F 2.0, S5, SCREEN ovursew 0.0
10.0 szz7 0F 2.0 WSS caSING 5.50 pzr "
1.5 5.0 sucxs oF sawo 6.0 mov owerr
POUNDS OF BENTONITE PELLETS soreHaLE

QA)
o
o
o
I\)IO
oo

Lo_ﬂavmsrm

SACKS OF CEMENT.
POUNDS OF POWDERED BENTOMITE

GALLONS OF WATER (CEMENTING)

—
o
o

srerr caswe 1. 78 £ asoE

—
[$2]
o

GROUND SURFACE TO &Fr
BELOW GROUND SURFACE

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Irreqgular boring diameter and

~———— CENTRAUZER (TYP.)

caving.

NELL COVER USED B o0 STEEL cower - BENTOMITE PELLET SEAL
O AUSH HOUNED MELL COWER 5 5 50 7.50
0 onex - S L] oL~ FrET
SUT TRAP USED s O B ;
MONITORING WELL PUMP BASE SET AT _10.8  rrpr. = e 18.75 ey
CENTRALIZERS AT ___2-0 __ rezT. . =
18.0 LT = 2.0 wov oweren
FEET. = SLOTTED SOREEN
NOTE: = £.75 18,757
ALL DEPTHS ARE MEASURED =
FROM GROUND SURFACE ML CLEANED ouT = N/A_wow ouerer st
UNLESS OTHERWISE NOTED: ro 18.7 5y BN = 1Y STEEL SLT AP
‘ ‘ BoTTON OF BOREHOLE N/A o NA oy
l{ 20.0
[TYFE A NoT 10 ScuE

pace 13 or B3
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DATE:_8-15-89

MONITORING WELL MATERIALS

CERTIFICATION

JTEM,/MA TERIAL DATE USED  BATCH NUMBER
SAND

8-15-89 1
BENTOMITE R 1
STAINLESS STEEL SCREEN (Prepackacen g 125 )1 8-15-89 1
STAINLESS STEEL CASING (PrePacaceD B 12 )| 8-15-89 1
STAINLESS STEEL CENTRALIZERS (PREPACKAGED g 1o>)! 8-15-89 1
STAINLESS STEEL CAPS (PrReEPackaceD & 1°)| 8-15-89 1
MONITORING WELL PUMP (PREPACKAGED E )| 2-14-89 4
eROUT

8-16-89 1
WELL COVERS 8-15-89 1

SURFACE CASING

- COMMENTS: |

OBSERVER SIGNATURE/DATE _ MMM—%-%

C. Allison Hodges

Q

@

pace _14 oF 23
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POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
DATE INITTIALS
POST— MP, N TA
1. MUD SCRAPED FROM AUGERS SAMPLERS, AND ALL 7-10-89 c at
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 7-10-89 cnn
" CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED. .
J WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2-14-90 DO
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTINTY
RECORDED.
£ DRILLING SITE PROPERLY CLEANED UP AFTER 8-16-89 C B¢

COMPLETION OF WELL INSTALLATION.

i -

¢ RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.O. K—4147, APRIL 1987.

OBSERVER SIGNATURE/DATE ___ . QQQ s A :&é\gf 8-16-89
C. Allison Hodges

O Oeadio J K3 2-14-90

D. Charles Lyt?e

pace _15 oF 23
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MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DE ITA/L.S‘

ﬂ%ﬁ Surging and Pumping
DEVELOPMENT
geGaN oATE;  >-13-30 TME:
DEVELOPMENT
ENDING DATE: _ 2~14-90
&gm; D. Charles Lytle
one weLL vorume -6 GALLONS
TOTAL GALLONS PUMPED:_ 256 rora werL voLumes pumpep:_ 33-7
INITIAL pH:__ 1.8 FINAL pH:_ 1.6
IMITIAL CONDUCTIMTY (uS):__922 FINAL CONDUCTITY (uS)-
DESCRIPTION OF INITIAL TURSIDITY-___ Muddy
DESCRIPTION OF FINAL TURSIITY:____C10udy
FINAL MEASURED TURBIITY:___ 30 NTU'S
MELL APPROVED 8BY: R. C. Williams MMES
@ mam  None
WATER 0 GROUND SURFACE O TAMK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TAMKS
To- Q DRUMS Q omeR

INITIAL PRE-DEVELOPMENT
WATER DEPTH: 2.5 feet from ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE \\c&\cmmeﬁm 2-14-90 ‘
D. Charles Lyt]e

PAGE 16 oF 23
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¢

MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = __1-8  gauiowns

GALLONS oesooenon | MeAsuRep | Toovoue-1 TOTAL weLL
DATE TIME Pk Ty | TEEOD | PH| Ty | cuos | s COMMENTS
2-13-90 | 1400 75 Muddy -- 7.8 922 75 9.8
2-14-90 | 0830 90 Muddy -- 7.4( 911 165 21.7
2-14-90 | 1300 91 Cloudy 30 7.6| 947 256 33.7
RESULTS AT END . 3.7
OF OPMENT Cloudy 30 7.6 947 | 256 3

COMMENTS  Fast producer; water remained cloudy; had to pass and move off hole.

@

OBSERVER SIGNATURE/DATE D .Crorlso Sumde.  2-14-90
D Charles [vile
- e

(-2 et~ ‘|7 AC 23
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CHANGE IN WATER LEVEL IN FEET

S-444 444
444

A 24
:

10T} R
09
08 =

a7 = ==

0.5
04

i
#'..‘

03

-

0.18

144

4411

0.l _
0.9
0.08

T
|

0.074 ==

0.06_E= j J =

0.05
0.04_

0.03 E= : ==

Q.02

0.0l

0 30SEC. | 2 3
TIME IN MINUTES‘

5MIN.
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CHAIN OF CUSTODY RECORD q SAMPLE

. | FOR NUMBER
Engineering. Il)‘::ign & Geosclences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
 Fo. Box 2310 Kooxville, Tn 57933-1010 OAK RIDGE NATIONAL LABORATORY ©BS|
HWELL NO. LOCATION: TYPE:
(01D wA&-T Soil
SA/(PLE/\?:( . L SAMPLE INTERVAL: ' DATE: TIME:
{ C (v o e ! N
— ——— .5 $p2.S ol-10-89 (oo
RELINQUISHED BY: DATE: | TIME: . WITH: RECEIVED BY: DATE: TIME: WTH:
(SIGNATURE) - (SIGNA TURE)
. ' > v o op N¢
. ) ' 4
A G Ry o 19-84] (0:24-4 eEPe< 4(6@01»&./\ 7/( ?/ & |/°%> Ac D CAPA
=z 3 -

TYPE OF SAMPLE:

SPLIT SPOON CORES-SOIL
O AR ROTARY CUTTINGS-ROCK

0O AUGER CUTTINGS—SOIL
O DRILL WATER (NO AIR IN SAMPLE) O OTHER

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

REMARKS:

0O AUGER CUTTINGS—-ROCK
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SAMPLE
| CHAIN OF CI{;SO“ ;'ODY RECORD NUMBER
Engineering, Design & Geosciences Group, Inc. | MARTIN MARI/IETTA ENERGY SYSTEMS
0, Box 23010 Kuomvile, Tn 379331010 OAK RIDGE NATIONAL LABORATORY 07852
HELL NO. LOCATION: TYPE:
1076 LA G~ \p 5_9'\\ /wea:HneveA ghaje_
SAMPLER: SAMPLE INTERVAL: . DATE: - TIME:
Combs o v FRE 1.0 ] 4.0 07- 10 -89 WEO>
RELINQUISHED BY: DATE: | TME:| . WMTH: RECEIVED BY: DATE: | .TIME: WTH:
(SIGNATURE) - (SIGNATURE)

L 00 S Wesbpe o .)'“z-:@ilb:zé. EDCe /ZAW Tpafse | 225 | rep cAtA

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

REMARKS: __~p Dles  — pre s (([%J (o vestvgwd e e (Lo b




| SAMPLE
e CHAIN OF CUSTODY RECORD [ Z4teie

Engineering, Design & Geosciencés Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS

. 70, Box 23010 Knexvile, T 379351010 OAK RIDGE NATIONAL LABORATORY \b 78503
WELL NO. LOCATION: ] TYPE:
(SR WAG — 1 e / Weatherd Shafle
SAMPLER: o SAMPLE INTERVAL: ‘ DATE- b TIME
M@% 4.0 "’O 1. O7 - -89 We
RELINQUISHED BY: DATE: | TME:| . WMITH: RECEIVED BY: DATE: | TME: WITH:
(SIGNA TURE) : (SIGNA TURE) '

o[t VL

S oWy fadge || B3> epee” N e | e[| 12t AcD cAP

“g2 40 g2 3bed

TYPE OF SAMPLE: Iid/&‘PI./ T SPOON CORES—SOIL O AUGER CUTTINGS—-SOIL O AUGER CUTTINGS-ROCK
O AR ROTARY CUTTINGS—ROCK O DRILL WATER (NO AIR IN SAMPLE) O OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN |—-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

remarks: o cdes ave ol Colon ) cvvd o b cwd Bnele C ok )
A} g -~ -
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1.0 General Information

1.1 Well Location

Monitoring well number 1079 is located in WAG 7.
It is located approximately 2500' southwest of the
entrance to WAG 7 and 400' northwest of chemical
waste pit #4. ~ e location is shown on ORNL
drawing number <3E20004 A075. Survey coordinates
for this well are N 17389.5@9, E 25612.662 (X-10
grid) or latitude 35° 54' 27.85" and longitude 84°
19' 24.33", Coordinate data were provided by
Martin Marietta Energy Systems. The method used
for conversion from X-10 grid to Tennessee-~Lambert
State Plane Coordinates came from the publication
"Tennessee Valley Authority Data Services Branch
and Mapping Services Branch, Oak Ridge, Tennessee,
DOE Plant Control, November 6, 1985, Field Book:
ESS-3115, pp. 1-20." The latitude and longitude.
were calculated by Adams Craft Herz Walker
Engineering, Inc., using methods from the U.S.
Coast and Geodetic Survey Publication 62-4, "State
Plane Coordinates by Automatic Data Processing."

Drilling Information

Well number 1079 was drilled by Geotek Engineering
Company. A mobile B-50 rig and an Ingersol Rand
T-4 rig were used to drill this boring for monitor
well installation under operation of Larry
Ledbetter with the assistance of Steve Kirk and
Rick Herron.
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Drilling commenced on 6/19/89 and was finished on

7/20/89.

Paragraph 2.4.1 includes a detailed

discussion of the well installation and a well

schematic is included on the well installation/

completion form. A synopsis of the drilling

activity follows:’

6/19/89:

6/21/89:

6/23/89:

6/26/89:

Steam cleaning auger rig and mobilizing
to site. Auger to 4.0' with 22.0" auger
to set 15 1/4" diverter casing. Covered
with plastic.

Borehole caved and needs to be
reaugered. Mobile B-50 auger rig
steamed cleaned along with equipment.
Auger rig mobilized to site and diverter
caéing removed. The borehole was then.
reaugered with all cuttings and water
being contained in 55 gallon drums as
per Jerry Gray and labeled as
contaminated until tested. The diverter
casing was then placed into borehole and
grouted.

Air rotary rig steamed cleaned and
mobilized to site. Begin augering with
14.0" auger to depth of 6.9' where
refusal was met at bedrock (limestone).
Air rotary rig and equipment steamed
cleaned and mobilized to site. A

This information was typed directly from field notes

and was edited only when necessary for clarification.

pace _2_ ar 20
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containment box was also taken. The
hole was drilled with a 14.0" tricone
bit to a depth of 12.0°'.

6/27/89: Overnight borehole partially collapsed.
Drillers cleaned out borehole and
installed 11.9' of surface casing.
Surface casing tremie grouted using 7
sacks -f cement and 45 gallons of water
with 27 “bs. of powdered bentonite.

7/5/89: Mobiliz...g rig and containment box to
location. At 27.0' drilling
discontinued due to mechanical problemns.
Rig moved from site for repairs.

7/19/89: The Ingersol Rand T-4 and equipment
necessary to drill with were steam
cleaned. The rig and containment box
were mobilized to the site. Drilling
was delayed twe hours due to a
thunderstorm. When drilling commenced
all cuttings and water were contained in
a containment box. An air and drilling
water sample were taken. The borehole
was drilled to a total depth of 70.0°'.
The hole was cleaned and allowed to
recharge. Ten and a half feet of water
accumulated in the borehole after 1
hour. The hole was allowed to recharge.
The air sample was checked with an ultra
violet light and was found to be free of
oil.

' PAQ’S_ ar_z_o.
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2.0

Technical Information

2.1

the ir iuded Monitoring Well Materials

7/20/89: Blew hole and check water level. Boriné
had 30.0' of water. The hole was
cleaned and 15.0' of 4.0" screen and
65.0' of 4.0" stainless steel casing
were installed. Five bags of sand was
tremied thru 1" PVC to a level of 48.5'.
One 50 1lb. bucket of bentonite was
poured in borehole to a level of 44.6°'.
The well was grouted after allowing the
bentonite to hydrate for four hours.
Fifteen bags of cement and 75 lbs. of
powdered bentonite were used.

This well was logged by ERC Environmental and

Energy Serviqes Co., Inc., hydrogeologists “
Christopher M. Wallen and C. Allison Hodges. All q
well construction materials and supplies were from:

Martin Marietta Energy Systems approved batches.
The batch origin of individual items is shown on

Certification form.

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
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outlined in the drilling specifications (Release
Specific Technical Directions for Regulatory
Compliance Monitoring Wells Phase 1, Oak Ridge
National Laboratory, Oak Ridge, W.O., K-4147,
April 1987, pgs, 2-4). A checklist of the cleaned
materials is included with this data package.

Géology

WAG 7 is located in Melton Valley which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain .
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

Sample Collection

A drill water sample was collected from the water
pump on the drill rig on 7/19/89. Analytical
results for sample # 1079W0l1 can be obtained from
the Remedial Action Program data base at ORNL.

FHGE_ji Q’JEL
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2.4 1Installation and Development
2.4.1 Installation

This was a type B well. A twenty two-inch
diameter boring was augered from ground surface to
4.0 feet. A fifteen-inch diverter casing was
installed and grouted. A fourteen-inch diameter
boring was drilled with an auger and a tricone bit
to 12.0'. A ten-inch diameter string of
decontaminated steel surface casing was installed
and tremie grouted in place. The surface casing
minimizes potential cross contamination between
the regolith and bedrock water bearing zones.
The air rotary method was used to drill an eight-
inch diameter boring to a total depth of 70.0
feet. A four-inch diameter stainless steel screen
with welded bottom cap was installed from 55.0
feet to 70.0 feet. A four-inch diameter stainless
" steel casing was installed from the top of the
screen at 55.0 feet and extended 1.88 feet above
ground surface. A sandpack was tremied into the
annular space from 49.0 to 70.0 feet, with a 3.9-
foot bentonite pellet seal poured into the annular
space above the sandpack from 45.1 to 49.0 feet.
The annular space from the top of the bentonite
seal to the surface was tremie grouted with a
cement/bentonite slurry. A detailed schematic of
the well is included on the well ihstallation/

completion form.
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2.4.2 Well Development

Well number 1079 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 220 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured was 5.0 NTU's. A
development form showing the exact method of
development and other pertinent data is appended.

2.4.3. Installation of Dedicated Monitoring
Well Punmp

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 3/1/90 at a depth of 68.6 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 1079 was tested for the determination
of hydraulic conductivity of the aquifer in the

pPace 1 oF 20
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vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
Omnidata Datapod II data recorder. The hydraulic
conductivity value of 3.98 x 10°® cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data
package.
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PRE-DRILLING CHECKLIST FOR
MONITORING WELLS
COMPLIANG,
PRE=DRILLING TASKS DATF INITIALS
1. EXCAVATION PERMIT OBTAINED. 6-19-89 _Cmu
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6-19-89 (. mu/
3a.  SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, N/A
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WITH ISOPROPYL ALCOHOL, WRAPPED WTH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
3b.  PRE—PACKAGED SCREENS, CASINGS AND CENTRALIZERS 7-20-89 o
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 6-19-89 o~ my)
CLEAN POL YETHYLENE.
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 6-19-89 _Crmud
ON—HAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 6-19-89 ey

ADDITIONAL NOTES/OBSERVATIONS:

OBSERVER SGVATUREﬁAEM % %g/% 6-19-89 |

Christopher M. Wallen
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DECONTAMINATION CHECKLIST

DPRILLING EQUIPMENT
) ISOPROPYL DEIONIZED

EQUIPMENT SCRAPE gg"ﬂ 2% “,5,?,’5’?‘ lg; /@?
RIG X X X  NA N/A
AUGERS X X X X X
BIrs 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 ‘ % M 6-19-89
Christopher M. Wailen

PAG‘E_l_O_ 0/"2_0_.
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ORNL MONITORING WELL LOG PAGe 1_ oF_1_

LocAanon:__X=10 WAG 7

DATE: sTART: __6-19-89

oRiLer- Rick Herron/Larry Ledbetter Fmvisr: _ 7-20-89

HELPer. George Akins/Steve Kirk

LOGGED 8Y: Christopher M. Wallen/

C. Alli Hod
HEALTH PHYSIGIST: ;]a:sf?nStooEgBu ry/

ORILL:  Mobile B-50Q Auger Rig/IR T-4 Air Linton C. Johnson

ree oriwnG: _Auger, Air Rotary

LUBRICANT TyPg:._ Green Stuff

No. SAMPLES TAkEN-__N/A

ree_ N/A

 CONTAINMENT Tyee:  Containment Box, Plastic, Auger Pan, 55 Gallon Drum

THICKNESS OF SOIL (REFUSAL DEPTH):

6,9 ORILLING FLUID SAMPLES:

DEPTH DRILLED N Rocx-___ 63.1

rvee._ Drill Waterp, s 7-19-89

roraL oePmy oF e 10-0
OEPTH SAMPLE PERCENT
FEET) | (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROM _7’0 INTERVAL) SPLUIT SPOONS)
0.0 0.9 Topsoil.
.' 0.9] 6.9 Clay, silty, moderate brown, firm, damp.
6.9]12.0 *Limestone, medium gray, massive with calcite,
white. ' N
12.0114.0 Limestone, hard drilling.
14.0(21.5 Limestone, medium hard.
21.5|23.5 Limestone, hard.
23.5(26.0 Limestone, medium hard.
26.0(27.0 Limestone, medium hard.
27.0(31.0 *Hard, even drilling, bit locked up at 31.0'.
31.0135.0 Softer drilling.
35.0{36.0 Soft spot, rod dropped, drilling fast.
36.0{37.0 Hard, irregular drilling.
37.0(38.5 Smooth, regular drilling.
38.5(59.5 Rough irregular drilling, bit locked up at 60.5
59.5160.5 Smooth, easy drilling.
60.5(61.5 Rough, irregular drilling.
61.5]70.0 Smooth, regular, fast drilling.
70.0 Total Depth
*No detailpd lithologicf{logs could be provided due touse of containment

box.

o bt
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: WAG 7
WELL INSTALLATION/COMPLETION FORM %71%3 CooRPATES
e QRNL MONITORING WELL PROGRAM 8228
LOGGED Christopher M. Wallen/PrRooFED
Br: C. Allison Hodges gr:_Michael L. Ebers % %@g&ﬁi&sﬂ
. . STEEL CASING_170.28
ORILLING comPAany: Geotek Engineering Company DRILLING %4175—%9
. Larry Ledbetter . Steve Kirk/Rick Herron SrM%;g_g_
DRILLER: y HELPER: =57~
DRILLING METHOD: B __14.0 woH AUGER __6.9 LK. I
m) INCH AUGER LF e
_12[.0 INCH ROTARY 5.1 LF. 10w
= .0_/NveH ROTARY 58.0 LF. "/momm%;ﬂ/:rﬁf’&ﬂr
MATERIALS USED f o P e secow crons
er v 5 N i SURFACE
m POUNDS OF BENTONITE PELLETS (SURFACE CASING SEAL) = ::_: CONCETE PAD
11.9 /7 or 10.0m sumruce casne :E: Bx
5.0 7.0 siors o cemenT (sumrace caswe) -1 14_D_m-0 ou. poge HaLe
20.0  poumos ar PONERED BENTONITE (SURFACE CASING) =S 2.Y mleQemr
45.0  cuavs oF mTER (suRFacE caswe) <] B g Seu 0.0 m
57.3 s or 4-Om o sramess smm caswe =] 4 FEET
15.0 /7 or 4.0 0w srasvess sm screen DR o S, AN
4.5 5 suors o swo -1 F surrace v 2h 0 reET B
40 50  powes or sevrowrE PaLLETS :_'_: ::: S
6.9 15  suors or coevr peerL caswe) b:; ox \ﬁ} sa NA .
75  POUNDS OF PORERED BENTONITE (WELL CASING) 1 IR mmaar;tv; 6.9
75 cuiavs of wATER (weLL caswG) 5
3.4 /7 or 10 m smm Aromcme caswe ::'———8—“”4”*'/"“5
REASON FOR DFFERENCES BETWEEN ESTMATED VOLUMES [~
AND USED VOLUMES 5
Irregular boring diameter. 5
SURFACE CASING TREMEE GROUTED s 3 w0 g
s T e wD * e 0.0
NELL COVER USED 3 tooonve STEEL cover
O ALUS/ MOUNTED WELL COVER
O oner
SULT TRAP USED sD M [
MON/TORING WELL PUMP BASE SET AT 68.6_ rFEET [ CENTRALIZER
CENTRALIZERS AT ___10.0  rEET.
30.0 m
50.0 sy B
70.0 Feet 8=2 sawo pacx 49.0
NOTE: —_ FEET
AlL DEPTHS ARE MEASURED
FROM GROUND SURFACE §=% 40w ou stamess sTr
UNLESS OTHERWISE NOTED: nas cLoven our §=% foacae
\." ':.\NZ_NA .au.smessr"

[YPE B WELL =pete— — miwrsr
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MONITORING WELL MATERIALS

CERTIFICATION
I TEM,/MA TERIAL DATE USED  BATCH NUMBER
SAND
7-20-89 1
6-27-89 1
BENTONITE
7-20-89 1
 STAINLESS STEEL SCREEW (Prepacxace B 151 7 50.89 1
STAINLESS STEEL CASING (Prepackacer & [ )| 7-20-89 1
STANLESS STEEL CENTRALZERS  (PREPAckAGeD B 125)|  7-20-89 1
STAINLESS STEEL CAPS (Prepacxacep B 1) 7-20-89 1
MONITORING WELL PUMP (PREPACKAGED 'Dm ero'sy 3-01-90 4
. 6-27-89 1
GROUT -
7-20-89 1
WELL COVERS ‘ 7-20-89 1
SURFACE CASING _ 6-27-89 1
COMMENTS:

0BSERVER SIGNATURE/DATE (. C% Q0 s A Mfg-zo-sg

C. Allison Hodges

pace 13 oF 20



ERC / EDGE
4P, Environmental WELL No._ 1079
: and Energy ° —.,
O |

Services Co.

POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
DATE INITIALS
POST— OMPLETION TA
. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 7-20-89 CIAH
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 7-20-89 cap
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION * PROVIDED. .
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECFICATIon®  _3-01-90 Doy,
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVITY
RECORDED.
7-20-89 a AL
4 DRILLING SITE PROPERLY CLEANED UP AFTER cntd

COMPLETION OF WELL INSTALLATION.

* RELEFASE SPECIFIC TECHNICAL DIRECTIONS FOR R[GULATCV'?Y COMPLIANCE MONITORING WELLS
PHASE [ OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.O. k—4147, AFRIL 1987.

0BSERVER SIGNATURE/DATE_( ,(KQQQQLS&XAQ\{@/LZO-%

C. Allison Hodges

T oS 0100 @)
D. Charles Lytle
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MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF ) )

DEVELOPMENT: _ Surging and Pumping

DEVELOPMENT

BEGAN DATE:  2-13-90 TIME:
DEVELOPMENT

ENDING DATE: _ 3-01-90

DEVELOPMENT

ogservep 8y:  D. Charles Lytle

ONE WELL VOLUME__55.7 GALLONS

TOTAL GALLONS PUMPED:— 220 roras weLL voLumes Pumeep:_ 4-0
mmaL pHe_ 14 FINAL pte 12

INITIAL CONDUCTIVITY (u4S):—_ 436 FINAL CONDUCTIVITY (uS):_460

DESCRIPTION OF IMTIAL TUuRsio/Ty-_ Muddy

. DESCRIPTION OF FINAL TURBIITY:__ Clear

FINAL MEASURED TURBIOITY: _ 2-0 NTU's

WELL APPROVED BY: R. C. Williams MMES

O0OR
OF WATER- None

WA TER 3 GROUND SURFACE O TAMC TRUCK
DISCHARGED O STORW SEMERS O STORAGE TANKS
(25 O ORUMS O OTHER

IMTIAL PRE—DEVELOPMENT
WATER DEPTH: 6.6 feet from ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE _ D Cycried Susde
D. Charles Lj%]e 3-01-90

PAaGE 15 oF 20
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werL nvo. 1079
Locamon-WAG 7
OMTE: _2-13-90

MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = _55.7 _GALLONS

DATE | mmE | Guaws | SRV | L | oH | e | cadavs | viides | cOMMENTS
PUMPED TURSINTY wrs) S PUMPED PUMPED
2-13-90 | 1400 51 Muddy -- 7. 436 51
2-13-90 | 1530 12 Muddy -- 7.5( 484 63 1.1
Very
2-14-90 | 0830 22 Cloudy -- 7.4 463 85 1.5
2-14-90 | 1300 24 Cloudy -- 7.4| 495 | 109 1.9
2-14-90 | 1500 14 Cloudy - 7.5 é25 123 2.2
2-15-90 | 1500 24 Cloudy -- 7.1} 521 147 2.6
2-15-90 | 1600 16 Cloudy -- 7.3] 539 | 163 3.0
2-16-90 | 1400 25 Cloudy - 7.1} 492 | 188 3.4
2-20-90 [ 1530 . 12 Cloudy -- 7.1] 481 200 3.6
3-01-90 | 0930 20 Clear 5.0 7.2 460 | 220 4.0
g R Clear 5.0 |7.2| 460 | 220 4.0

COMMENTS  \ory poor producer, finally water cleared to 5.0 NTU's, passed and

moved off hole.

OBSERVER SIGNATURE/DATE D . Clramtun <3

¢
3-01-90

U.

Lndries Lyxile

WoRMOGDWG
pare 16 ~c 20
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l WELL No._ 1079

{
i

CHANGE IN WATER LEVEL IN FEET
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SAMPLE

U

CHAIN OF CUSTODY RECORD NUMBER

| , FOR
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
0 Box BUA0 Kuomville, T 378331010 OAK RIDGE NATIONAL LABORATORY 1579 Wwor
WELL NO. LOCATION: TVPE:
\079 GOAG =T WATER
PR, SAMPLE INTERVAL: DATE: TIHIE
<o j""""‘"‘z N/ S719-89 wzo
RELINQUISHED BY: . WTH: rReceveD gy | DATE: | nmE: WITH:
(SIGNATURE) S (sionature) |
L et EDeE % 7-3%\ [¥30

REMARKS:

TYPE OF SAMPLE: 01 SPLIT SPOON CORES—SOIL

Q AR ROTARY CUTTINGS—-ROCK I’{R/LL WATER (NO AIR IN SAMPLE) D OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

0 AUGER CUTTINGS—-SOIL

O AUGER CUTTINGS—-ROCK
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1.0 General Information
1.1 Well Location

Monitoring well number 1080 is located in WAG 7.
It is located approximately 800' southwest of
chemical waste pit 5 and approximately 400' due
south from chemical waste pit #4. The location is
shown on ORNL drawing number C3E20004 A075.
Survey coordinates for this well are N 16854.853,
E 25971.362 (X-10 grid) or latitude 35° 54' 25.43"
and longitude 84° 19' 17.09". Coordinate data
were provided by Martin Marietta Energy Systems.
The method used for conversion from X-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 1080 was drilled by Geotek'Engineering
Company. A Mobile B-50 rig and aﬂ Ingersol Rand
T-4 rig were used to drill this boring for monitor
well installation under operation of Rick Herron

CpPage _L1 or 23,
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and Larry Ledbetter with the assistance of George
Akins and James Shelton. Drilling commenced on
6/26/89 and was finished on 7/28/89. Paragraph
2.4.1 includes a detailed discussion of the well
installation and a well schematic is included on
the well installation/ completion form. A
synopsis of the drilling activity follows:

6/26/89: Mobilized B-50 auger rig to site,
covered area with blastic and set up
equipment. Split spooned to refusal at
5.3' sample 1080S01 and 1080S02 were
taken. A bulk density was also taken.
Augered with a 6.0" auger to refusal at
10.0'. Sample 1080S03 was taken from
the auger. Because borehole could not

be completed to specified total depth
with an auger, the air rotary method was
utilized. A 22.0" auger was used to
auger 4.0' in order to install the 15
1/4" diverter casing necessary for the
air rotary method. The casing was
installed and grouted.

7/27/89: The air rotary rig and tools were steam
cleaned and mobilized to the site along
with the containment box. Mike Ebers
supervised drilling activities. The
borehole was drilled with an 8.0"

This information was typed directly from field notes

and was edited only when necessary for clarifications.

pace % oF 23
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tricone bit from 4.0' to a total depth
of 20.0'. The boring was then cleaned.
After a 1 hour recharge period, the
borehole had 11.5' of water. The boring
was then cleaned again. A 10.0' section
of 2.0" stainless steel screen and a
12.3' section of 2.0" stainless casing
was then placed into the borehole. Nine
sacks of sand were tremied using 1.0"
PVC pipe and water. One bucket of
bentonite was also used. A rag sample
of the compressed air was taken and
checked with a ultraviolet light. No
signs of hydrocarbons were detected. A
drill water sample was also collected at
. 15.0°'.

7/28/89: The borehole was tremie grouted using 3
bags of cement and 15 1lbs. of powdered
bentonite.

8/30/89: Casing filed; Geotek and ERC present.

9/5/89: Passed the "Go-NoGo" gauge inspection
R.C. Williams and Geotek present.

This well was logged by ERC Environmental and
Energy Services Co., Inc., hydrogeologists C.
Allison Hodges and Michael L. Ebers. All well
construction materials and supplies were from
Martin Marietta Energy Systems approved batches.
The batch origin of individual items is shown on
the included Monitoring Well Materials
Certification form.
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2.0

Technical Information

2.1

Decontamination Procedures

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

Geology

WAG 7 is located in Melton Valley, which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the 0Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and-dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.
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2.3

Sample Collection

Three soil samples (1080S01, 1080S02 and 1080S03)
were collected during drilling, placed in I-CHEM
specialty cleaned glass containers, sealed and
submitted to Sample Receiving, Analytical
Chemistry Division, Bldg. 4500S, ORNL. Chain of
custody forms for these samples are included with
this data package. Soil sample 1080S01 was
collected in the split spoon interval from 2.5 to
2.9 on 6/26/89, soil sample 1080S02 was collected
in the split spoon interval from 4.9 to 5.2 on
6/26/89, and soil sample 1080S03 was collected in
the augered interval from 9.7 to 10.0' on 6/26/89.
A drill water sample was collected from the water
pump on the drill rig on 7/27/89. Analytical
results for the three soil and one water samples
described above can be obtained from the Remedial
Action Program data base at ORNL.

A bulk density soil sample was collected from the
split spoon sample interval from 3.1' to 3.4°'.
The sample was measured, and weighed, and a bulk
density of 2.1 grams/cm? was calculated.
Installation and Development

2.4.1 Installation

This was a type D well. A six-inch diameter
boring was augered from ground surface to auger

PAGE 5 oF

3

e



ML ALNG

ERC / EDGE

Environmental - MONITORING WELL PROG:Z_AM
WELL DATA NARRAT
and Energy Ll Vo

»

Services Co.

refusal (10.0 feet). The air rotary method was
required to complete the well because the augers
refused before the specified total well depth was
reached. Therefore a twenty two-inch diameter
boring was augered from ground surface to 4.0' and
a fifteen-inch diverter casing was installed and
grouted. The air rotary method was then used to
drill an eight-inch diameter boring to a total
depth of 20.0 feet. A two-inch diameter stainless
steel screen with welded stainless steel cap was
installed from 9.7 to 19.7 feet. A two-inch
diameter stainless steel casing was installed
above the screen at 9.7 feet and extended 2.04
feet above ground surface. A sandpack was then
poured into the annular space from 7.8 to 19.7

feet, with a l.1l-foot bentonite seal poured into
the annular space above the sandpack from 6.7 to
7.8 feet. The annular space from the top of the
bentonite seal to the surface was tremie grouted
with a cement/bentonite slurry. A detailed
schematic of the well is included on the well
installation/completion form.

2.4.2 Well Development

Well number 1080 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump wifh 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 '

pPage _b oF 23
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measured total of 760 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured was 3.0 NTU's. A
development form showing the exact method of
development and other pertinent data is appended.

2.4.3 Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 1/30/90 at a depth of 17.9 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 1080 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
omnidata Datapod II data recorder. The hydraulic
conductivity value of 4.62 x 107 ém/second (showh
as permeability on the hydraulic conductivity

PAGE _1 oF _23.
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calculations) was calculated using the Bouwef 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

1.
2.
Ja.

3b.

5.

6.

ADDITIONAL NOTES/OBSERVATIONS:

EXCAVATION PERMIT OBTAINED.

ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING.
SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED,

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

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

WORK AREA FOR SAMFLE EXAMINATION COVERED WMTH
CLEAN POL YETH YLENE.

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

POLYETHYLENE COVER IN PLACE OVER HOLE.

DATE  IMITIALS

6-26-89 _C AR

6-26-89 _C @A tf
N/A

7-27-89 CAH|

6-26-89 4 E&i&

6-26-89 —~ th it

6-26-89 M B

oaserver SIGNATUREDATEC <O 00 o O Q\SCCQ{,, ~_ 7-28-89

C. Allison Hodges

AN

pace _ 9 oF 23
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WELL No._1_0_8g_3

DECONTAMINATION CHECKLIST

RILLING EQUIPMENT

DEIONIZED

ISOPROPYL
EQUIPMENT SCRAPE ZZ"N i%‘é{ AL Rc/zggL %«/1 E/;
RIG X X X N/A 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,/DA

WAoo 6-26-89

C. Allison Hodges

()

pace 10 o 23
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WELL No._1080

ORNL MONITORING WELL LOG

pPace _1_ o 1l

Locanon-_WAG 7

ORILLER:
HELPER:
DRILL:

DATE- START. __6-26-89

Rick Herron/Larry Ledbetter FINISH: __T-28-89

George Akins/James Shelton Ebers

Ltoceep 8y C. A. Hodges/Michael

Mobile B-50/Ingersol Rand T-4

HEALTH PHYSICIST: W. H. Shinpaugh/
Carl Stooksbury

7vPE DRILLNG: Auger and Air Rotary
2

Plastic, Pan, Containment Box

No. SAMPLES TAKEN:
CONTAINMENT TYPE:

LUBRICANT TvPe:_ Green Stuff

TYPE- Soil

THICKNESS OF SOIL (REFUSAL DEPTH)-__10.0' DRILLING FLUID SAMPLES:
DEPTH DRILLED IN Rock:___10.0' ree_ Water DATE: _1-27-89
TOTAL DEPTH OF WELL: 20.0'
DEPTH SAMPLE PERCENT
(FEET, (NUMBER & RECOVERY SOl /BEDROCK DESCRIPTION
FROM | TO INTERVAL) 'SPLIT SPOONS)
0.0] 0.5 Gravel. (fill material)
0.5] 2.5 0% Gravel obstructing split spoon opening.
2.5| 4.5 3YE73Y 909 Shale, highly weathered, mottled light olive
- gray and moderate olive brown, with silt. Dry.
4.5 5.2 37527 100% Shale, highly weathered, 1ight olive gray, with
silt, dry.
5.2 5.3 Shale, olive gray, hard, bedded split spoon
refusal at 5.3'.
5.3[10.0] §%Y%38%, Shale, slightly weathered, olive gray, damp
and clayey at 10.0' tough drilling. Auger
refusal at 10.0'. (Possibly hit limestone)
10.0]14.5 *Shale, soft, few thin hard streaks.
14,5(16.0 *Limestone, fairly hard, ratty drilling.
16.0(20.0 *Shale, soft, easy drilling.
20.0 Total Depth
*No detailed 1ithologic logs could be provided
due to use of containment box for the interval
from 10.0 to 20.0.

" page 11 or 23
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WELL No._ 1080

WELL INSTALLATION/COMPLETION FORM

Locarion_ _WAG 7
ORNL GRID COORDINATES

16,854

853

O.RN.L. MONITORING WELL PROGRAM

LOGGED
gy: Michael Ebers

PROOFED
gr- C. Allison Hodges

DRILLING COMPANY: ___Geotek

oriLLER: W. Larry Ledbetter

HELPER: James Shelton

O_22.0 mweH Avcer __ 4.0 (F
O_ 8.0 mwew avcer _16.0 £

EQUIPMENT

MATERIALS USED

£EST. USED
VoL, VOL.

10.0 FEET OF 2

12.3 rrT O0F __ 2
3.5 _9.0 S4ACKS OF SAND
50.0 50.0 pounps oF BENTOMITE PELLETS
2.25 _3  SACKS OF CEMENT

15  POUNDS OF POWDERED BENTONITE

15 GalLONS OF WATER (CEMENTING)

IN. S.S. SCREEN
IN. 5.5. CASING

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Irreqular boring diameter and
spillage.

B cocave STERL coem
anmmwu
O oner

SLT TRAP USED s B

WELL COVER USED

MONITORING WELL PUMP BASE SET AT __17.9  rreT

CENTRALIZERS AT ____ 5.0  rEET: .
19.0 FEET.

FEET.

NOTE:

ALL DEPTHS ARE MEASURED
FROM GROUND SURFACE
UNLESS OTHERWISE MNOTED:

HOLE CLEANED ouT
o 19.7 mr

\\\\\\\\\\\\\\\\\\\\\2\

N

N
A

£ 25,971,362
ELEV. GROUND_T57.61

ELEV. TOP STAINLESS
STEEL CASING__159.65

ORILLING DATES:

STARTED:__6-26-¢
FINISHED-__1~28-89

LOOKING STEEL COVER
10 wov ouuemer
STEEL PROTECTIVE CASING
3.33 7 4v0k cromo

BOTTOM OF SOREMHOLE

TYPE A WELL =

NOT TO SCALE

pace 12 of 23
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WELL No. 1080 _
DATE: 1-21-89

MONITORING WELL MATERIALS

RTIFICATION

/TEM,/MA TERIAL DATE USED  BAICH NUMBER
.S"AND

7-27-89 1
BENTOMITE

7-27-89 1
STAINLESS STEEL SCREEN (Prepacxaced B 75 )| 5-27-89 1
STAINLESS STEEL CASING (rRePackaceD 5 )| 7-27-89 1
STAIMLESS STEEL CENTRALIZERS (PREPACKAGED 5 1o )| 7-27-89 1
STAINLESS STEEL CAPS (Prepacxacep 3§ TS )| 7-27-89 1
MONITORING WELL PUMP (Preracaced 5 0 )| 1-31-90 4
GrROUT

7-28-89 1
WELL COVERS

SURFACE CASING

- COMMENTS: |

OBSERVER SIGNATUREWDATEC . Ch (G AQ\')&QANA],-ZB-Sg
C. Allison Hodges Q

pace 13 o 23



. ERC / EDGE
AP, Environmental
# and Energy
' Services Co.

POST— COMPLE TION
CHECKLIST
COMPLIANCE
DATE INITIALS
POST— MPLETION TASK.
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 6-26-89 chH
OTHER EQUIPMENT.
6-26-89 At
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND el
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION ® PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 1-31-90 D
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTINTY
RECORDED.
4 DRILLING SITE PROPERLY CLEANED UP AFTER 7-27-89 Oy

COMPLETION OF WELL INSTALLATION.

¢ RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. k—4147, APRIL 1987.

OBSERVER SIGNATURE/DATEC —« (1400« £ M‘%" _7-27-89
C. Allison Hodges

D Urertio Sugde

1-31-90 ‘

D. Charles LytTe

Pace _14 oF 23
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WELL No._1080
LOCATION: ¥AG 7

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF ) .
DEVELOPMENT: Sur‘g1ng and Pump1ng

DEVELOPMENT

BEGAN QA E 1- 30- 90 7'[“[.-
DEVELOPMENT

ENOING DATE. _ 1-31-90

DEVELOPMENT

oessrvep 8y D. Charles Lytle

ONE WELL VOLUME: 7.5 GALLONS

TOTAL GALLONS PUMPED: 160 10748 WELL vOLUMES PusPED: _100.0
IMTAL pHe_ 1-2 FANAL pH-_ 1.0

INITIAL CONDUCTIVITY (uS)-__ 356 AnaL comouenvry (us)- 375

DESCRIPTION OF IMITIAL TURSIDITY-__Muddy

DESCRIPTION OF FINAL TURSIVTY:__C1€ar

FINAL MEASURED TURBIDITY:___ 3.0

WELL APPROVED By: R. C. Williams MMES

aDoR
OF WATER. None

WATER T GROUND SURFACE T O TANK TRUCK
DISCHARGED O STORW SEWERS O STORAGE TAMKS
To- 0 ORUWS O omHeR

INITIAL PRE—-DEVELOPMENT
WATER DEPTH: 2.7 feet from ground surface.

DEVELOPMENT OBSERVATIONS

2-01-90

OBSERVER SIGNA TURE/DATE 1>, CirenSon éu—ote;
D. Charles Lytle

Pace 15 oF 23



ERC/ EDGE . wezs wo. 1080
En;irgnmental LOCATION-WAG 7_
an nergy

Services Co. | oare: 1-30-90 (@)

MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = __ 1.5 Gat/oNS

GALLONS DESCRIP TION MEASURED WC— TOTAL MELL
DATE TIME PUMPED aF ruReyry | PH | nwry | GALLONS | valukes COMMENTS
TURBIDITY NTU'S) (aS) PUMPED PUMPED
1-30-90( 1500 414 Muddy -- 7.2| 456 414 55.2
1-31-90 | 1400 336 Clear 3.0 7.0} 375 760 100.0
RESULTS AT END : 0
OF DEVELOPMENT Clear 3.0 7.0 375 760 100

COMMENTS  Well was fast recharger. Passed and moved on.

OBSERVER SIGNATURE/DATE 1> . Chorlio neS . gt o 2-01-90
D, Charles LyBle

pane 16 Az 23
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WELL No.

1080

CHANGE IN WATER LEVEL IN FEET
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1
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| CHAIN OF C ({L_SO‘ ; 0DY RECORD i’&’;”';é_g
Engineering, Design & Geosciences Group, Inc. | MMARTIN MARIETTA ENERGY SYSTEMS |o®o <soa
70, ‘Bt 200 HKaorwille, Tn 378331010 OAK RIDGE NATIONAL LABORATORY
WELL NO. LOCATION: TYPE:
O 8O - WAG : ol
IPLER: , SAMPLE INTERVAL: DATE: TIME:
. N 2.5 o Z.C’] ol -2 ouz2s
RELINQUISHED BY: - | DATE: | TIME: . M 7H RECEIVED BY: DATE: . TIME: WITH:

(SIGNA TURE) (SIGNA TURE)

= M\h\@oﬁﬂ/ — evec (WAl LAM |/shs 205 | LD
W—M ‘ 7&%7 2:26 @Q’ m, gwgum) 77/(‘7/,;/7 228

TYPE OF SAMPLE: ‘—ﬁ—SPUT SPOON CORES—SOIL O AUGER CUTTINGS—SOIL O AUGER CUTTINGS-ROCK
O AIR ROTARY CUTTINGS—-ROCK O DRILL WATER (NO AIR IN SAMPLE) O OTHER .

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

REMARKS: -
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( CHAIN OF CUSTODY RECORD \ T
‘ FOR NUMBER
Engineering, Design & Geosclences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
726 Pellissippl Parkway \OEO Se2
-P.0. Box 23010 Knoxvmo 'nn 37933-1010 OAK RIDGE NATIONAL LABORATORY
WELL NO. -= LOCATION: ] TYPE:
\O O VWIAG = T - SOl
S?élPLER \& 0 L SAMPLE INTERVAL: ‘ DATE: TIME:
e SIGNATURE] -4 4 5.5 G0 - 7‘°f 84 oANBS
RELINQUISHED BY: _ - DATE: | TIME: . WMITH: . RECEIVED BY: DATE: TIME: WTH:
(SIGNATURE) : (SIGNA TURE) |

— M{\u&@A S i fas v %,M_M AsHep | D00 | LDCe

w 7A’,Zé‘/?ﬁ§ LDGe | m, 3//?,1,«4@/ 7{/I/X7 2.’2-))

0O AUGER CUTTINGS—-SOIL 0O AUGER CUTTINGS~ROCK

TYPE OF SAMPLE: AszPL/ T SPOON CORES-SOIL
AIR ROTARY CUTTINGS—-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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SAMPLE
| | CHAIN OF C‘({g;'ODY RECORD NUMBER
Engineering, Design & Geosciences Group, Inc. | AMMARTIN MAR/IETTA ENERGY SYSTEMS
P0. Box 2300 Kaoxvile, T 97939-1010 ' OAK RIDGE NATIONAL LABORATORY o803,
WELL NO. LOCATION: TYPE: '
4@&_’:} WA =7 S 1
S@LER: SAMPLE INTERVAL: DATE: TIME:
. Qe : f \
S~ ’OQ@QA—_——_/ SATIRE - 47—\ .0 O -6 -89 (oYl
RELINQUISHED BY: DATE: | TIME: . WITH: RECEIVED BY: DATE: . TIME: W TH:
(SIGNATURE) : (SIGNATURE) - | ,

00 Ry, [receila o8] Epes (AL A 2. 2el&r| 2ios™| £O¢c

W ./gzéf 120l e |Im, '73(/1/2“,4/») 25197 | 2:29

TYPE OF SAMPLE: 01 SPLIT SPOON CORES-SOIL —¢'71U6‘ER 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 |—CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

REMARKS:

bed
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CHAIN OF CUSTODY RECORD | >AMPLE

‘ FOR - | NUMBER
Engineering, Design & Geosciences Group, Inc. | MAR7TIN MAR/IETTA ENERGY SYSTEMS
728 Pellissippl Parkwa . ‘@M
. P.0. Box 23010 Kno Th $7933-1010 OAK RIDGE NATIONAL LABORATORY
KELL NO. LOCATION: TYPE:
1O WA —) ONTET
Sféﬁ(i’l.é‘f?: SAMPLE INTERVAL: DATE: TIME:
"Gl o Ml A 522089 1>20
e [
RELINQUISHED BY: DATE: | TME:| .+ WTH: RECEIVED 8Y: DATE; . TIME: W TH:
(SIGNATURE) : ' (SIGNATURE) '

e —

p—

M@zﬁa&@f uo’f”ﬁl'% C M %égou}f 751€9| /¥ 30

TYPE OF SAMPLE: D SPUT SPOON CORES—SOI 0O AUGER CUTTINGS—SOIL D AUGER CUTTINGS—ROCK
O AIR ROTARY CUTTINGS—-ROCK 8 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
' ’: Environmental MONITORING WELL PROGRAM
A

WELL
and Energy ”af‘;: MEATE
Services Co.

1.0 General Information

1.1 Well Location

Monitoring well number 1081 is located in WAG 7.
It is located approximately 400' southeast of
chemical waste pit #4 and approximately 400'
southwest of chemical waste pit #5. The location
is shown on ORNL drawing number C3E20004 A075.
Survey coordinates for this well are N 16919.8128,
E 26322.6693 (X~-10 grid) or latitude 35° 54°'
27.90" and longitude 84° 19' 13.98". Coordinate
data were provided by Martin Marietta Energy
Systems. The method used for conversion from X-
10 grid to Tennessee-Lambert State Plane
Coordinates came from the publication "Tennessee

Valley Authority Data Services Branch and Mapping
Services Branch, Oak Ridge, Tennessee, DOE Plant
Control, November 6, 1985, Field Book: ESS-3115,
pp. 1-20." The latitude and longitude were
calculated by Adams Craft Herz Walker Engineering,
Inc., using methods from the U.S. Coast and
Geodetic Survey Publication 62-4, "State Plane
Coordinates by Automatic Data Processing."

1.2 Drilling Information

Well number 1081 was drilled by Geotek Engineering
Company. An Ingersol Rand T-4 rié was used to
drill this boring for monitor well installation
under operation of Larry Ledbetter with the

’ assistance of Freddy Dixon. Drilling commenced on

pace _ L o 20,
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8/16/89 and was finished on 8/21/89. Paragraph
2.4.1 includes a detailed discussion of the well
installation and a well schematic is included on
the well installation/ completion form. A
synopsis of the drilling activity follows:~

8/16/89: The auger rig, augers, pan and equipment
were deconed and mobilized to the site.
Plastic was placed over the work area
and the auger rig was set up. A 22.0"
boring was augered to 4.0' and a 15 1/4"
diverter casing was installed and
grouted.
8/17/89: The T-4 and tools were deconed,
mobilized to the site and set up. A

14.0" boring was augered to 9.65' at
which point refusal was met on
limestone. Photovac readings are 25.15
ppm around outside of borehole and 161
ppm inside, possibly the high reading
are due to the "heat" that the augers
are generating while trying to cut thru
the soil. The boring needs to extend
into the bedrock, therefore the air
rotary method was used to extend the
borehole to 12.75'. A containment box
and 14.0" tricone bit were used during
drilling. A 10.0" surface casing was

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

pace 2 or 20
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installed to a depth of 12.75' and a
bentonite seal was installed to a depth
of 10.95"'.

8/18/89: The surface casing was grouted with 5
sacks of cement and 25 lbs. of
bentonite.

8/21/89: The surface casing was cut and then
drilling proceeded using an 8.0" tricone
bit to drill to a total depth of 73.5'.
Water and air samples were taken at
44.0'. The boring was allowed to
recharge for 1 hour. During this time
Doug Connery asked CAH to check the
containment boxes (used in 1081) so they
could be cleared. The photbvac gave
unusually high readings of 81.0 ppmn.
Possible sources suspected were the
rubbers used for the diverter
attachment. I refused to let them dump
it and called J. Greene to see what the
limitations were. She said she would
get back with me. The water level was
checked and found to be 39.0 from
surface. The boring was cleaned and the
rods were removed. A 15.0' stainless
steel 4.0" screen and 60.0' of 4.0"
casing was installed to a depth of
72.20'. The sand was tremied in with
water to a depth of 53.20'. The
bentonite seal was brought to a level of
51.50'. Five bags of sand and 1 bucket

pace 3 or 20



lill=A0Ns

ERC / EDGE

4P, Environmental HON/MZ&:‘GTIO&L P/:%a‘g_u
WELL DATA NA

: and Energy LL OATA

G Services Co.

8/30/89:

9/5/89:

of bentonite were used. The air sample
was checked under the ultraviolet light,
and no hydrocarbons were detected. The
annulus was then tremied grouted after a
4 hour hydration time for the bentonite.
Nine bags of cement and 45 lbs. of
bentonite were used. The previously
mentioned containment box was checked at
the decon area at which time only .5 ppm
were detected. Volatiles possibly
volitized? I contacted J. Greene. She
said not to dump the box until she found
out what the limitations were. She also
might have them sampled.

* .The boxes were not sampled. They
were allowed to be dumped and cleaned so
they could be used for next well site.
The casing was filed with Geotek and CAH
present.

The well passed the "Go-NoGo" gauge
test. R.C. Williams, Doug Connery and
CAH present. |

This well was logged by ERC Environmental and
Energy Services Co., Inc., hydrogeologist C.
Allison Hodges. All well construction materials
and supplies were from Martin Marietta Energy
Systems approved batches. The batch origin of

individual items is shown on the included
Monitoring Well Materials Certification form.

pace _4 o _20
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2.0 Technical Information’
2.1 Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap
underwent the cleaning decontamination procedures
outlined in the drilling specifications (Release
Specific Technical Directiohs 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 7 is located in Melton Valley, which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and’dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

pPace _5 oF 20
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2.3 Sample Collection

One sample was collected during drilling, placed
in an I-CHEM specialty cleaned glass container,
sealed and submitted to Sample Receiving,
Analytical Chemistry Division, Bldg. 4500S, ORNL.
This drill water sample, 1081W01l, was collected
from the water pump on the drill rig on 8/21/89.
Analytical results for the drill water sample can
be obtained from the Remedial Action Program data
base at ORNL.

Installation and Development
2.4.1 Installation

This was a type B well. A twenty two-inch
diameter boring was augered from ground surface to
4.0 feet. A fifteen-inch diverter casing was
installed from surface to 4.0 feet below ground
surface and grouted in place. A fourteen-inch
diameter boring was augered from 4.0 feet to 9.65
feet (auger refusal). The boring was then
extended past the refusal depth with an eight-
inch air rotary tricone roller bit from 9.65 feet
to 12.75 feet. A ten-inch diameter string of
decontaminated steel surface casing was installed
from 0.0 feet to 12.75 feet, sealed with a 1.8-
foot bentonite pellet layer from 10.95 feet to
12.75 feet, and tremie grouted in place. The
surface casing minimizes potential cross

,
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contamination between the regolith and bedrock
water bearing zones. After the surface casing was
installed, the air rotary method was used to drill
an eight-inch diameter boring to a total depth of
73.50 feet. A four-inch diameter stainless steel
screen with welded bottom cap was installed from
58.20 feet to 73.20 feet. A four-inch diameter
stainless steel casing was installed from the top
of the screen at 58.20 feet and extended 1.61 feet
above ground surface. A sandpack was tremied into
the annular space from 53.20 to 73.20 feet, with a
1.70 foot bentonite pellet seal poured into the
annular space above the sandpack from 53.20 to
73.20 feet. The annular space from the top of the
bentonite seal to the surface was tremie grouted
with a cement/bentonite slurry. A detailed
schematic of the well is included on the well
installation/completion form.

2.4.2 Well Development

Well number 1081 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 223 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The

PAGE _1__ oF _20,
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final turbidity value measured by completionsbwas
2.0 NTU's. A development form showing the exact
method of development and other pertinent data is
appended.

2.4.3 Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/2/90‘at a depth of 71.2 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 1081 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
Omnidata Datapod II data recorder. The hydraulic
conductivity value of 7.96 x 10°® cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data
package.

8
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PRE—DRILLING CHECKLIST FOR
MONITORING WELLS

COMPLIANCE
PRE=DORILLING TASKS DATF INITIALS
7. EXCAVATION PERMIT OBTAINED. 8-16-89 C A
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 8-16-89 Ciatk
3a.  SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED, N/A
RINSED WITH DE—IOMIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.
Jb.  PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 8-21-89 _CIAH
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 8-16-89 _p Al
CLEAN POL YETHYLENE.
5 CLEAN KNIVES,.GLOVES, SAMPLE JARS AND LABELS 8-17-89 ¢ At
ON—HAND :
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 8-21-89 £ A

ADDITIONAL NOTES/OBSERVATIONS:

b oserver siovaruremarel__ (A0 LS \\Qxﬁ(\m/ 8-21-89

C. Allison Hodges

pace 3 or 20
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

DEIONIZED

ISOPROPYL

EQUIPMENT SCRAPE ‘ZE"N f‘,%’g AL/?C/Z/;EQL %}1 ,@7;
RIG 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 PINS X X X X X

osserver sinarure/oatE C_. ONQG e 00 el W 8-17-89

C. Allison Hodges
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ORNL MONITORING WELL LOG

pPace _1 oF_1

LOCATION:

DRILLER:

HELPER:

WAG 7

DATE: STaRT: _ 8-16-89

Larry Ledbetter

NSy 8-21-89

Freddy Dixon

to6eep By _C. Allison Hodges

HEALTH PHYSICST-_W. H. Shinpaugh

DRILL: Ingersol Rand T-4
TYPE DRILLING: ___Auger and Air Rotary LUBRICANT TYPE:  Green Stuff

No. SAMPLES TAKEN-___N/A

CONTAINMENT TYPE:

nee_ N/A

Plastic, Pan, Containment Box

THICKNESS OF SOIL (REFUSAL DEPTH):__9.50 " DRILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 63.70 e Water pATE__8-21-89
TOTAL DEPTH OF WELL: 73.20 '
DEPTH SAMPLE PERCENT
(FEET) | (NUMBER & RECOVERY SO /BEDROCK DESCRIPTION
FROM| T0 INTERVAL) | (SPLIT SPOONS)
0.0/ 2.0 Gravel. (fill material)
2.0] 5.0 Topsoil, clay and roots.
5.0/9.50 Clay, medium brown, with shale.
9.50]9.65 Limestone, 1light gray, fine to medium grained,
with shale, Taminated, hard.
9.65 *Auger refusal.
9.65[15.0 Hard, uneven drilling (1limestone).
15.0/19.0 Hard, regular drilling, fast.
19.0{21.5 Smooth, easy drilling, very fast.
21.5{25.5 Rough, irregular drilling.
25.5{31.0 Smooth, even drilling. Slow. Bit Tocked up at
30.5'.
31.0[36.5 Hard irregular drilling. Bit Tocked up at 36.0'.
36.5}73.5 Very hard, rough, irregular drilling, slow. Bit
lTocked up at 44.0.
73.5 Total Depth

*Lithologic description of rock drilled from

9.65' to 73.5' not available due to the use of

a containment box.

Pace 11 oF 20
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WAG 7
WELL INSTALLATION,/COMPLETION FORM ot apE, CoRPNATES
O.RN.L. MONITORING WELL PROGRAM o X 36.212.818
L : C. Alli Hod PR. Mich TL Eb : ELEV. GROUND_/58.33
BY: . json Hodges By: Michael L. Ebers oy nnﬂ.sno9%6$%4
DRILLING COMPANY:  Geotek STEEL CASING 2223
[W%lLﬂVG'[Z4ZESl
) dbett . Freddy Di STARTED:_ 8-
prRiLer  Larry Ledbetter HELPER: reddy Dixon _ i 1=
ORILLING METHOD: B _22.0 /NCY AUGER 4.0 LF.
®_14.0 /NCY AUGER __ 5,65 __LF o LooanG ca
B__8.0 wo9 ROTARY 6 LF. % J— 1Q.Q~nuswm {
o INCH ROTARY. LF. | d PROTECTIVE CASING 2. 1 b seer
] ABOVE GROUND SURFACE TO
::r %S USED 22 [ x m— BELOW GROUND
m: = ::: SURFACE
_gh POUNDS OF BENTONITE PELLETS (SURFACE CASING SEAL) :_: CONGRETE PAD
12.75+r . 10.Qn sumrace caswe -
3.35.0 suxs o [ 4.0 w o sore Hae
25,0 roumos of POWDE% (snwr cASvG) :': L.0 mwle.75mr
A0 cusavs oF mamER (sURFACE CASIVG) A su 0.0
60.0 rr or _4.0wm o samcss sar caswe FEET
15.0 7 or 4. 0w o sTamsss smm screeen T B apoE o
M _5-_0 SACKS OF SAND m.qmua' FEET 881
35.0 50,0 poumes oF senronE PELLETS
1.7 9.0 suxs o CASNG) Bentonite s 10.9%v
150 s FOUDERES =2 . 12D "
65 cuwsavs or mmr e caswe)
3.2 nmlOusmmmmm _&.LIMMM'H“E

REASON FOR OFFERENCES BETWEEN ESTMATED VOLUMES
AND USED VOLUMES

Irregular Auger Boring and 5911 age

CENTRALIZERS AT ___30.0 _ rEET.

0 e,

SURFACE CASING TREME GROUTED MR
STAMLESS STEEL CASING 0.0
TREME GROUTED s wmQd WJH'O“FW— o
NELL COVER USED O LOOUNG STEEL COVER 5
& AAUSY MOUNTED NELL COVER 3
g0 oner 1 ‘
SLT TRAP USED rsO ~o 1 ]
MONITORING WELL PUMP BASE SET AT _T11.2  FEFT. Y avmuzr

FEET.

NOTE:
AlL DEPTHS ARE MEASURED
FROM GROUND SURFACE

E— SCREEN
UNLESS OTHERWSE NOTED: i 0;’7\ : ff.%m ? ’E.
& . N/A w ou stumess s

[YPE B WELL =msm— g VA
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DATE: 8-17-89

MONITORING WELL MATERIALS

CERTIFICA TION
| TEM,/MA TERIAL DATE USED  BAICH NUMBER
SAND
8-21-89 1
BENTOMITE 8-17-89 1
8-21-89 1
STAINLESS STEEL SCOREEN (PREPACKAGED )| 8-21-89 1
STAINLESS STEEL CASING (PREPACKAGED ;20'57 8-21-89 1
STAINLESS STEEL CENTRALIZERS (PREPAGKAGED B 109)[ 8.21-89 1
STAINLESS STEEL CAPS (PrePacxacep B 155 )| 8-21-89 1
MONITORING WELL PUMP (WAO(AGE Tff) 2-02-90 4
1 8-17-89 1
GROUT
- 8-21-89 1
WELL COVERS 8-21-89 1
SURFACE CASING 8-17-89 1

COMMENTS. |

oeserver savanresarC . 0o Nt o 8-21-89

C. Allison Hodges

N
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POS T—WELL COMPLETION

CHECKLIST
COMPLIANCE
DATE INITIALS
POST-— OMPLETION TA |
I, MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 8-21-89 CAH
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 8-21-89 C ﬂ“—k
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION * PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2-02-90 Dy
PROVIDED AND DETAILS OF THE DEVELOPWENT ACTIVTY
RECORDED.
4 DRILLING SITE PROPERLY CLEANED UP AFTER 8-21-89 oAt
COMPLETION OF WELL INSTALLA TION. . i‘

# RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MON/TORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRIL 1987.

oBserver SIOVATUREDATE MM&%\/ 8-21-89

C. Allison Hodges

D, CretenS L‘r\q 2-02-90 |.
D. Charles Lytle

pace 14 o _20
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Environmental

WELL No._1081
LOCATION: MAG 7

DEVELOPMENT DETAILS _

MONITORING WELL
DEVELOPMENT FORM

METHOD OF ) _
DEVELOPMENT: __ Surging and Pumping
DEVELOPMENT
QEQAN QA’E’ 2-01-90 TIME:
DEVELOPMENT
ENDING DATE: ___ 2-02-90
DEVELOPMENT
oeservep 8y D. Charles Lytle
ovE weLL voLume__ 61.3 GALLONS
TOTAL GALLONS PUMPED:_22.3 _ TOTAL WELL VOLUMES PUMPED:_ 3.6
IMTIAL pH: 1.4 FINAL p: 1.3
INITIAL CONDUCTIITY (uS)-___641 FINAL CONDUCTIMTY (uS)-__ 532
DESCRIPTION OF INITIAL TuRsiDiTY:___ Crystal Clear
DESCRIPTION OF FINAL TURBIOITY: Crystal Clear
FINAL MEASURED TURSIOITY: 2.0
WELL APPROVED BY: R. C. Williams MMES
00OR
OF WATER: None
WA TER @ GROUMD SURFACE O TAMK TRUCK
DISCHARGED QO STORW SEWERS O STORAGE TANKS
70 0O ORUS Q OTHER

—

IMTIAL PRE—DEVELOPMENT

WATER DEPTH:

.1 feet from ground surface.

DEVELOPMENT OBSERVATIONS

2-02-90

OBSERVER SIGNATURE/DATE X Cirgoiise Shugle
D. Charles Lytle
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MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = __61.3 gaiiowns

DATE TIME suLaNS DESCIETN | vy | pH | alidavs | i COMMENTS
PUMPED TURSTY wNUS) 7;:;7 PUPED |  PUMPED
2-01-90 | 1530 86 g{ggﬁa‘ 2.0 7.4|641 86 1.4
2-02-90 | 1405 87 C{ﬁe’;:a‘ 3.0 |7.2|589 | 173 2.8
2-02-90 | 1530 50 g;g;;&al 2.0 7.3(532 223 3.6
RESULTS AT END grystal |50 [7.3[532 | 223 3.6

COMMENTS  \1ater remained crystal clear even after surging and pumping with work

over rig pumped a couple of days to get 3 well volumes and passed.

OBSERVER SIGNATURE/DATE T~ Chardon <SukS ¢

D, Charles [yvile—2-mp-on

oarc 16 ~c 20
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HYDRAULIC CONDUCTIVITY CALCULATIONS

PROGRAM SLUGT, VERSION 4.1, NGV. 1986

THIS PROGR&M CALCULOTES mMEAN TRANSMISSIVITIES FROM
SLUG-TEST DATR BASED ON TWO ANALYTICAL GPPROARCTRES:
(1) METHOD OF COOPER, BREDEHDEFT AND £&ESDGPULDS, 1967
{ARTICLE IN VOL.3, nNO.1 OF WRR ENTITLED
YRESPGRNSE OF A FINITE DIAMETER WELL TS AN INSTANTANECUS
CHARGE OF WATER"} :
(&) METRHOD OF BOUWER AND RICE, 1976 (ARTICLE In :
VO, 1&, NO.3 OF WER ENTITLED
VG SLUG TEST FOR DETERMINING HYDRIULIS CONDUCTIVITY f
OF UNCONFINED AGUIFERS WITH COMPLETVELY CR P&RYIALLY
PENETRATING WELLS")

WELL NGC.: 1081 cavte oF TEST:=3/14/§0

EFRGIECT NGO, 1 EZSi—-oCz CLIENT: MMES

SITE LGCRTION: WAG 7

EDGE, INC. FIELD INVESTIGATOR: BRUCE MCHMASTER 1

INPUT DRTR ARE:

INNER CASING DIAMETER = 4,00 INCHES

INNER SCREEN OR OPEN-HOLE DIAMETER =  4.00 INCHES
DIAMETER OF DRILLED HOLE =  8.63 INCRES o
LENGTH OF SCREEN O/ INTAGKE PORTIGN = 1S5.00 FEET

DERTH FROM STATIC LEVEL TO BOGTTGM OF SCREEN = §&3.80 FEET
THICHKNESS OF GSATURATED AGRIFER ZGNE = 15.00 FEET

DEETH TGO STATIC WATER LEVEL BELOW REF. PRINT = .32 FEET
ESTIMATED POROSITY OF GRAVEL PRCK = .20

FARLLING-IHERD INDEX = 1t ("tv IF FARLLING, "SY IF RISING?
NUMBER OF DERTH-TIME DARTA RPOINTS = 30

HO WARS COMPUTED FROM INTERCEPT GF PLOT OF LOG(H)Y VME. TiImME

SUCCESSIVE COMPUTED
Vat UeEs FOR HO

.’ (FEET)

4. 2597
4. 2628

pace 17_ or _20,



L22L-MONG

ERC / EDGE

AP, Environmental '
: and Energy WELL No._1081
A

| Services Co.

H

S

RAULIC CONDUCTIVITY CALCULATIONS

TIimE . DEPTH TO WHRTER ' HERD

{SEC ) (FEET? (FEET)
3. OO S. 280 4. IOC
4CQ. OO0 S.23¢ 4,310
SC. OO S.81¢0 4. 238
&0, 00 S.2i0 4.290
TS OO S. 00 &, &GO :
0. OO 5. 130 G.87¢
105, GO 5. 180 4. 826G
L8000 ) e 160 4. 244G
150, OO0 ' S. 140 4. 220
169,00 3. 1240 4. 200
B4 O, GO &. 08¢ 4. 1860
30G. OO S. 060 ’ 4. 140
IEC.CO G Q4G 4. 120
420, OO S5.014¢ &4, DF0 H
480, OO 4. 390 4,070
540, OO 4.370 4. 050
&O0. OO 4. 940 &, OQes
Teda. 00 4.924¢ 4. OOGC
850, GO 4. 880 3. BEO
5&0. 00 4, B30 3210
1080, 00 4. 810 3.83¢
12800, Q0 4,730 3. 870
1320, 90 4. 760 3. 840
1440, OO 4.730 3.810
1GE60. OO 4,730 3. 730
1680, DO 4. 830 3. 770
134G, SO 4. &80 3. 740
1380, 00 4,650 3. T3
SO40, OO £.8630 3.710
S2160. 00 4. 6EQO 3. 680

[FEEISE T ELET RIS EEEEE R EEE LS L B LS XSSl DL R L N RS D RS b 2R ke ik Ak k)

METMOD OF BOUWER AnD RICE

CoOptPUTED RESULTS USING DIAMETER OF DRILLED MHOLE:

PERMEABILITY = £, &2E-07 FT/5EC = 7.37E-08 CM/SEC

TRAMSMISSIVITY = 3.92E~06 Fixx2/SEC

Pace 18
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1

CHANGE IN WATER LEVEL IN FEET
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| | CHA/N OF CU,:E ;’ ODY RECORD %%’;ﬁ%
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
. D0, Box 23010 Knowvilie, Tn 37933-1010 OAK RIDGE NATIONAL LABORATORY \OBIRo]
WELL NO. LOCATION: TYPE:
[02¢] WAG—+ U ATER,
SAMPLER: ~ o SAMPLE INTERVAL: DAJE: TIME: :
= SavaTRE) | /A ?’}(\’& |Ogg
RELINQUISHED BY: DATE: | TIME:) . WTH: RECEIVED 8BY: DATE: TIME: WITH:
(SIGNA TURE) : (SIGNATURE) '
b/. WA\\CA%\_/ LE| WO | s | D, %W 7-1-k7| 2. 40

REMARKS:

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

0OA UGER CUTTINGS~SOIL

B 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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1.0 General Information
1.1 Well Location

Monitoring well number 1082 is located in WAG 7.
It is located approximately 400' southeast of
chemical waste pit #4 and approximately 400'
southwest of chemical waste pit #5. The location
is shown on ORNL drawing number C3E20004 AO075.
Survey coordinates for this well are N 16911.0372,
E 26347.5839 (X-10 grid) or latitude 35° 54!
27.96" and longitude 84° 19' 13.67". Coordinate
data were provided by Martin Marietta Energy
Systems. The method used for conversion from X-
10 grid to Tennessee-Lambert State Plane
Coordinates came from the publication "Tennessee
Valley Authority Data Services Branch and Mapping
Services Branch, Oak Ridge, Tennessee, DOE Plant
Control, November 6, 1985, Field Book: ESS-3115,
pPp. 1-20." The latitude and longitude were
calculated by Adams Craft Herz Walker Engineering,
Inc., using methods from the U.S. Coast and
Geodetic Survey Publication 62-4, "State Plane
Coordinates by Automatic Data Processing."

1.2 Drilling Information

Well number 1082 was drilled by Geotek Engineering
Company. An Ingersol Rand T-4 Air Rotary rig was
used to drill this boring for monitor well
installation under operation of Larry Ledbetter
with the assistance of Freddy Dixon and Rick

pace _1_ o 22
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WELL No.__ 1082

*

Herron.

Drilling commenced on 8/23/89 and was

finished on 8/25/89. Paragraph 2.4.1 includes a

detailed discussion of the well installation and a

well schematic is included on the well

installation/completion form. A synopsis of the

drilling activity follows:"

8/23/89:

8/24/89:

The rig and equipment necessary to
sample and drill with were deconed and
mobilized to the site. Plastic was
layed down and the T-4 was set up.

Split spoon samples were taken from 2.0'
to 9.3' (split spoon refusal). One
split spoon soil sample was taken. A
bulk density sample was also calculated.
A 6.0" auger was then used to drill to
11.5' or auger refusal. Because the
boring cannot be completed to total
depth, the air rotary method will have
to be used. Therefore a 14.0" auger was
used to drill to 5.0' for the purpose of
installing a 10.0" diverter casing. The
casing was installed and grouted.

The diverter head and containment box
were attached and the boring was
extended from 11.5' to 15.0' with an 8-
inch tricone bit. Air and water samples

This information was typed directly from field notes

and was edited only when necessary for clarification.

PaGE _2_ oF 22
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were taken at 15.0'." The boring was

allowed to recharge 30 minutes. When
trying to check the water level, the
probe on the water level meter would not
go down the borehole. It was decided to
blow the hole again and try to remove
the blockage. Upon doing this the
containment hose became blocked and the
borehole began to cave in around the
diverter head pad.’ The containment hose
was cleaned out. The boring was cleaned
out by using as little water and air as
possible to prevent further caving. The
water level was checked after 10 minutes
and found to be 9.52 feet bélow surface.
Due to caving problems, the decision was
made to set the well even though the
boring only had 5.48' of water. The
decision was based on the water level in
the well 1081 (2.0' below surface) and
the location which is next to a creek.
The rods were removed and a 10.0'
section of 2.0" stainless steel screen
and a 10.0' section of 2.0" stainless
steel casing were installed to a depth
of 15.0'. A centralizer was placed at
10.0'. Sand was tremied with water to a
level of 4.0', and bentonite was poured
to a level of 2.9'. Four and one half
bags of sand and 3/4 bucket bentonite
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were used. The air sample was checked
under a ultraviolet light and had no
detectable hydrocarbons.

8/25/89: The annulus was grouted with 1 sack of
cement and 5 lbs. of bentonite. No
photovac readings could be taken due to
the rain.

8/30/89: The casing was filed to remove the rough
edges. Geotek and CAH were present.

9/5/89: The well was checked with the "Go-NoGo"
gauge. The gauge went to total depth
but encountered a tight fit near the
bottom. R.C. Williams, Geotek and ERC
present. ,

9/6/89: R.C. Williams passed the well after it
was determined that the pump could go

down the casing.

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

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

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

Geology

WAG 7 is located in Melton Valley, which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale, _
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regionai strike of 56°
northeast and dips of about 30° to the southeast.

Sample Collection

One soil sample (1082S01) was collected during

drilling, placed in an I-CHEM speéialty cleaned
glass container, sealed and submitted to Sample
Receiving, Analytical Chemistry Division, Bldg.

5
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4500S, ORNL. A chain of custody form for this
sample is included with this data package. This
soil sample was collected in the split spoon
interval from 9.0 to 9.3 feet on 8/23/89. A drill
water sample (1082W01) was collected from the
water pump on the drill rig on 8/24/89.

Analytical results for the soil and drill water
samples described above can be obtained from the
Remedial Action Program data base at ORNL.

A bulk density soil sample was collected from the
split spoon sample interval from 8.0' to 8.15°'.
The sample was measured, and weighed, and a bulk
density of 2.1 grams/cm? was calculated.

Installation and Development
2.4.1 Installation

This was a type D well. A six-inch diameter
boring was augered from ground surface to auger
refusal (11.5 feet). The air rotary method was
required to complete the boring to the specified
total well depth. A fourteen-inch diameter boring
was augered from ground surface to 5.0 feet and a
ten-inch diverter casing was installed and
grouted. An eight-inch diameter boring was then
drilled with an air rotary tricone roller bit from
11.5 to 15.0 feet. A two-inch diameter stainless

steel screen with welded stainless steel cap was
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installed from 5.0 to 15.0 feet. A two-inch
diameter stainless steel casing was installed
above the screen at 5.0 feet and extended 1.84
feet above ground surface. A sandpack was then
poured into the annular space from 4.0 to 15.0
feet, with a 1.1-foot bentonite seal poured into
the annular space above the sandpack from 2.9 to
4.0 feet. The annular space from the top of the
bentonite seal to the surface was tremie grouted
with a cement/bentonite slurry. A detailed
schematic of the well is included on the well
installation/completion form.

2.4.2 Well Development

Well number 1082 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 271 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured by completions was
5.0 NTU's. A development form showing the exact
method of development and other pertinent data is

appended.

N
N
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2.4.3 Installation of Dedicated Monitoring
Well Punmp

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/5/90 at a depth of 13.6 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 1082 was tested fdr 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 3.70 x 107 cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data
package.

PAGE _8_ oF 22 .




ERC / EDGE

AP, Environmental WELL No. 1082
and Energy -
G~ Services Co.
PRE=DRILLING CHECKLIST FOR
' MONI/TORING WELLS
COMPLIANCE
PRE=DRILLING TASKS DATE INITIALS
. EXCAVATION PERMIT OBTAINED. 8-23-89 ¢ M
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 8-23-89 cAd
Ja.  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 8-24-89 ¢ AL
WERE USED.
4 WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 8-23-89 . B
CLEAN POL YETHYLENE.
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 8-23-89 ¢4l
ON—HAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 8-23-89 chd

ADDITIONAL NOTES/OBSERVATIONS:

-

OBSERVER SIGNATURE/DATE(N .\ OQ . A \\lecﬁ@,\s-m-sg

C. Allison Hodges
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DECON TAMINA TION- CHECKLIST
DRILLING EQUIPMENT

ISOPROPYL DEIONIZED
EQUIPMENT SCRAPE g{gx ; % AL /g;z/;gt tg gg
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

oserver SiGnATURE/DATE - CROC e s M(}Qﬂ 8-23-89

C. Allison Hodges AN
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No. SAMPLES TAKEN:
CONTAINMENT TYPE:
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ORNL MONITORING WELL LOG PAGE _1_ oF 2
tocamnon:__WAG 7 DATE: START: __8-23-89
DRILLER: __Larry ledbetter FINISH: ___8-24-89
. Ltoceep 8- C. Allison Hodges
HELPER: Fred Dixon H shi -
DRILL: Ingerso] Rand T-4 HEALTH PHYSICIST: A 1npaug
7vPE DRILLING: ___Split Spoon/Auger/Air Rotary LUBRICANT TyPe. Green Stuff

1

TYPE: Soil

Plastic, Pan, Containment Box

THICKNESS OF SOIL (REFUSAL DEPTH).___9.3" DRILLING FLUID SAMPLES:
DEPTH DRILLED IN Rock:___ 5.7 e __Water pATE:_8-24-89
TOTAL DEPTH OF WELL: 15.0°
OEPTH SAMPLE PERCENT
(FEET) (NUMBER & RECOVERY SOl /BEDROCK DESCRIPTION
FROM| 70 INTERVAL) | (SPLIT SPOONS)
el 0.0 2.0 Gravel. (fi11 material)
'tz.o 3.0 90% Clay, light brown, with shale (2°10), highly
weathered, dusky brown and 1ight olive gray.
Also contains roots. |

3.0 4.0 Clay, mottled, Tight olive gray and pale
brown, with shale, slightly weathered, dusky
brown. Damp. ‘

4.0| 5.0 75% Clay, mottled, moderate yellowish brown and
olive gray. Clay is plastic and moist.

5.0 5.2 Clay, mottled, moderate yellowish brown and
dark yellowish orange. Also contains limestone
fragments, 1ight gray, also roots.

5.2{ 6.0 Clay, mottled, dark yellowish orange and olive
gray, Wwith shale, dusky brown and dark yellow-
ish brown. The shale is thinly bedded and
fragmented. The clay is hard and moist.

5.6] 6.0 Clay, olive gray, with sha]e,'dusky brown.

‘ The clay and shale are weathered and inter-
bedded in thin beds. The sample is wet.

6.0 7.6 50% Clay, mottled, dark yellowish brown and olive
gray. Moist.

pace _11 oF 22
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ORNL MONITORING WELL LOG |.| paGE _2 oF 2
DEPTH SAMPLE PERCENT ‘
(FEET) (NUMBER & | = RECOVERY SOV /BEDROCK DESCRIP TION
FROM| 70 INTERVAL) |(SPLIT SPOONS)
7.6! 8.0 Limestone, 1light gray. Large fragments,
medium grained. Moist.
8.0 8.8 40% Clay, mottled, dark yellowish brown and light
olive gray.
8.8( 9.0 Clay, light olive gray, shale, highly
weathered, dusky brown, and limestone, 1ight
gray. The clay and shale are laminated and
are interbedded with the limestone. The sample
is wet.
9.0} 9.2 | 1082501 75% Clay, mottled, 1ight olive gray and 1light olive
brown. |
9.2 9.3 Limestone, 1ight gray, with shale, highly .
weathered, 1ight olive gray. Saturated.
9.3 Split Spoon Refusal. .
9.3]11.5 Interbedded clay, shale and 1imestone.
11.5(15.0 Hard, even drilling (1imestone).
15.0 Total Depth

PAGE 12 oF _22.



725 Pellissippi Parkway

E Engineering, Design & Geosciences Group, Inc.
P.0. Box 23010 Knoxville, Tn 37933—-1010

WELL No. 1082

(615)966—-9788

WELL INSTALLATION/COMPLETION FORM L0cA MoK WAG T
O.RN.L._MONITORING WELL PROGRAM

ZRNﬁ os’gﬂ CHRAMATES

OGGED
S0 Al1ison Hodges

PROO
8y Fﬁ%chae] L. Ebers

£_26,347,5839
ELEV. GROUND_158.22

DRILLING COMPANY; __Geotek

ELEV. TOP STAINLESS
STEEL casvG__100.06

DRILLING DATES:
STARTED:__8-23-89

EST. USED
VoL voL.
10.0 rEeT OF _2.0_IN. S.S. SCREEN
6.84 rzer oF 2.0 v ss casne
3.5 4.5 sacxs oF sano
30.0 40.0 pounps OF BENTOMITE PELLETS
,1_ 1 sacxs oF cement
' _g_o POUNDS OF POWDERED BENTONITE
.0

GALLONS OF WA TER.(CEMENTING)

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Irreqular boring diameter due to
caving.

& Looxive STEEL COVER
0 A USH MOUNTED WELL COVER
0O omne«r

s ~ B

MWELL COVER USED

ST TRAP USED

MONITORING WELL PUMP BASE SET AT _13.6  rEeT:
CENTRALZERS AT ____10.0  sepr

FEET.

FEET.

NOTE:

AlLL DEPTHS ARE MEASURED
FROM GROUND SURFACE

UNLESS OTHERMWISE NOTED:

®vor D wELL

HOLE CLEANED oUT

BOTTOM OF BOREHOLE
15.0 oy

. lLarry Ledbetter . Freddy Dixon
DRILLER: N HELPER Fred g{/ermn EMSED B=25-89
EQUIPMENT ®_6.0 /wew aveer _11.5 LF. LOCKING STEEL COVER
l‘/ _i//va-/ DIAMETER
®_14.0 mwew aveer 5.0  LF e §m PROTECTIVE CASING
. . ABOVE GROUND
©_%-0 wewromary 35  LF r_2_0_FT 80w
7/ GROUND SURFACE
: CONCRETE PAD
MATERIALS USED 10_-0//\6:«/ ) Lol
CASING _V .U FT. ABOVE

p15.0mr ol

? IND SURFACE TO
2. FT. BELOW GROUND

SURFACE

i/ﬂavl BOREHOLE

0.0 m5.0rFr

owovrsew -0 p
2.9 rmFr

ﬂ/ﬂa‘l DIAMETER

.

2.0

srerr caswe 1 .84 1 asove
erounp surFace o 5.0 Fr

BELOW GROUND SURFACE

CENTRALIZER (TYP.,)

2.0 wor oramerm
stamess srerr 010

iy

BT 1.0
_N&/Na'l DIAMETER SrAINLESSJ

T ™R

NOT TO SCALE

pAGe _13 orF 22
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MONITORING WELL MATERIALS

CERTIFICATION
/TEM,/MA TERIAL LATE USED ﬁzlﬁilﬂﬁﬁﬁf
SAND
8-24-89 1
BENTOMITE
8-24-89 1
STAINLESS STEEL SCREEN (Prerackacer B 75)| 8-24-89 1
STAINLESS STEEL CASING (PREPACKAGED Dm N’Eos )| 8-24-89 1
q S
STAINLESS STEEL CENTRALIZERS (PREPACKAGED § po )|  8-24-89 1
STAIMLESS STEEL CAPS (Prerackacer B T5)I 8-24-89 1
Y
MONITORING WELL PUMP (PRAPAO\'AGED 8 /| 2-05-90 4
8-23-89 1
GROUT
8-24-89 1
WELL COVERS

SURFACE CASING

COMMENTS: |

0 .
s somn R a0, O At o-2t-0 @
C. Allison Hodges
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POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
DATE INITIALS
POST—WELL COMPLETION TASKS

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 8-24-89 c Al
OTHER EQUIPMENT.

2 AlLL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 8-24-89 C Ot
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED.

3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2-05-90 AT
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVTY :
RECORDED. i

4 DRILLING SITE PROPERLY CLEANED UP AFTER . 8-24-89 C At

COMPLETION OF WELL INSTALLATION.

# RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.O. K—4147, APRIL 1987.

OBSERVER SIGNA TURE,/DA . . 8-24-89
C. Allison Hodges

.' . Conlen &Q\P\L 2-05-90
D. Charles Lytle
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MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .
DEVELOPMENT. __ Surging and Pumping

DEVELOPMENT
BEGAN DATE: 1-31-90 TIME:

DEVELOPMENT
ENDING DATE: ___ 2-05-90

DEVELOPMENT

oeservep 8y D. Charles Lytle

ONE WELL VOLUME: 6.2 GALLONS

TOTAL GALLONS PUMPED:—_ 211 _ roTA¢ MELL VOLUMES PUMPED:_43.7
INITAL pH:_ 1.2 FINAL pH:_ 1.3

INITIAL CONDUCTIMITY (uS):— 616 FNaL compucTvTY (us)-__ 613

DESCRIPTION OF IMITIAL TURSIOITY:__Muddy

DESCRIPTION OF FINAL TURBIDITY.___ Cl€ar

FINAL MEASURED TURSIDITY-___ 5.0

weLL APPrRoveD B R. C, Williams MMES
ODOR

oF WATER: None

WA JER B GROUND SURFACE O 74K TRUCK
DISCHARGED ~ O STORMW SEWERS O STORAGE TANKS
TO: Q ORUMS O OTHER

IMTIAL PRE-DEVELOPMENT
WATER DEPTH: 3.7 feet from ground surface.

DEVELOPMENT _OBSERVA TIONS

OBSERVER SIGNATURE/DATE o - Seeaisolugde 2-05-90 ‘
D. Charles Lytle

pace 18 o 22
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4P, Environmental LOCA TioN-_WAG 7
and Energy 1-31-90
‘ @' Services Co. OATE: ——=2==-
MONITORING WELL DEVELOPMENT PROGRESS
ONE WELL VOLUME = __6.2 _GalLowns
DATE | TmE | oS | XSTETN| feory | o |“owry | odiavs | vilikes | coumenTs
TURBIITY w’'s) S) PUMPED PUMPED
1-31-90{ 1430 32 Muddy -- 7.2| 616 32
2-01-90 49 81
2-02-90 | 1405 80 Cloudy -- 7.2] 660 161 25.9
2-02-90| 1530 | 69 | IV 173 eaa| 230 | 37.1
2-05-90| o915 | 21 || . | 7.3] e02| 251 | 40.5
2-05-90| 1100 20 Clear 5.0 7.3] 613 271 43.7
g Ry Clear 5.0 |7.3] 613 | 271 | 43.7
COMMENTS Water cleared at 43.7 well volumes passed and moved on.
! | OBSERVER SGNATURE/DATE v _Cyenben Soane.  2-05-90
D. Uharles Lytle
e
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TS
Bl I

Pace 19 or 22



ERC / EDGE
Environmental
and Energy
Services Co.

‘ WELL No._ 1082

CHANGE IN WATER LEVEL IN FEET

| @

“+1THt1iHHthH

-+ +-4+-+HH4

AT

1.0
09
o8

Q7

0.6

0.5
04

03

0.2

-

.15

0.l
0.9

0.08

0.07

0.0é

1
H

0.08 |
0.04

-

0.03

.02

Q.01

(1)

OSEC.

| 2 3
TIME IN MINUTES

SMIN.
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® W uN OF CUSTODY RECORD | SAmPLE

il NUMBER
Englncoring, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS |
T B e avilio, T 875331010 OAK RIDGE NATIONAL LABORATORY JoBISO
WELL NO. ~ TOCATION: TYPE:
(08> Ac - S
SAMPLER: wd SAMPLE INTERVAL: DATE. TIME:
S pp o CLMYA_ STTRE g o 9. 5"*93’23% \“—7
RELINQUISHED BY: parer | meerl . wme RECEIVED BY: DATE | TME WTH:
(SIGNA TURE) - (SIGNATURE) |
C ot Aado 15 e | coee |0 P — |F-57 | 9¢0
A ik =
IYPE OF SAMPLE: W SPLIT SPOON CORES—SOIL O AUGER CUTTINGS—SOIL "0 AUGER CUTTINGS—ROCK

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

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




bed

*2¢ 40 22 ®

SAMPLE
| CHAIN OF CUF.SO‘ ;00)’ RECORD BER
Engineering, Design & Geosciences Group, Inc. | MMARTIN MARIETTA ENERGY SYSTEMS
. 0. Box 23010 Kaowvilis, Ta 378331010 OAK RIDGE NATIONAL LABORATORY 1ORD0le
WELL NO. ‘ LOCATION: TYPE:
ORAD- WA G -1 WATETR.
SAMPLER: SAMPLE INTERVAL: DAJE: TIME:
' ik ATRE ~S /A X% k4 (2ol
RELINQUISHED BY: DATE: | TIME: « WITH: RECEIVED BY: DATE: . TIME: W TH:
(SIGNATURE) - - (SIGNATURE) |
. 9 v 0
TYPE OF SAMPLE: 0O SPLIT SPOON CORES—-SOIL O AUGER CUTTINGS—-SOIL D AUGER CUTTINGS—-ROCK

D AR ROTARY CUTTINGS-ROCK W DRILL WATER (NO AIR IN SAMPLE) DO OTHER .
ALL SAMPLES ARE IMMEDIATELY PLACED IN I—CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

REMARKS:
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1.0 General Information
1.1 Well Location

Monitoring well number 1083 is located in WAG 7.
It is along the southern boundary of WAG 7,
approximately 500' southwest of chemical waste pit
#7. The location is shown on ORNL drawing number
C3E20004 A075. Survey coordinates for this well
are N 16997.5168, E 27175.9250 (X-10 grid) or
latitude 35° 54' 33.23" and longitude 84° 19'
05.89". Coordinate data were provided by Martin
Marietta Energy Systems. The method used for
conversion from X-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 1083 was drilled by Geotek Engineering
Company. An Mobile B-50 and an Ingersol Rand T-4
rig were used to drill this boring for monitor
well installation under operation of Rick Herron
and Larry Ledbetter with the assistance of Freddy
Dixon and Steve Kirk.

Pace _ 1 or 23,
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Drilling commenced on 6/27/89 and was finished on

8/11/89.

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

6/26/89:

6/27/89:

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

Paragraph 2.4.1 includes a detailed

The augering rig, augers, pan and
sampling equipment were deconed.

The rig and equipment were mobilized to
the site, plastic was placed on the
ground over the work area and the rig
was set up. Split spoons were taken
from 1.4 to 5.7' or refusal. Two soil
samples were taken. No bulk density

sample could be taken because the soil
was not uniform enough. A 6-inch
borehole was augered from 0.0' to 5.7!
to auger refusal, water was encountered
at this depth with the auéers and the
borehole began to f£ill with water. The
HP detected high background readings and
recommended that we stay on the plastic.
No reading were detected in the soil.
Photovac readings were less than 1 ppm.
Because the boring cannot be completed
with the augers the air rotary method

PAGE 2 oF _23.
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7/21/89:

7/24/89:

will be used. A 22.0" boring was
augered to 4.0' and a 15 1/4" diverter
casing was installed and grouted.

The T-4 and equipment were deconed,
mobilized to the site and set up. The
diverter head was attached and the
containment box hooked up. An 8-inch
boring was advanced to 15.0'. While
drilling, smoke began coming out the top
of the HEPA filter on the containment
box. The photovac detected 25 ppm. The
rig was shut down until the situation
could be evaluated. The smoke is
probably coming from the rubbers that
are used with the diverter attachment.
HP C.E. Stooksbury says to continue
drilling. After waiting 1-hour for
recharge the water level was at 5.5'
below surface. The boring was then
cleaned again due to the remaining thick
mud and cuttings. While cleaning the
boring, the diverter casing pad broke
and the cuttings began to blow out of
the broken seal. Activities were halted
until a decision could be made on how to
complete the well.

Decision made to remove cuttings by
bailing. The bailer was deconed and
taken to the site. The bailer however
did not work because the boring had
caved to 9.0' and it could not remove
the blockage. The air rotary method was

pace 3
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tried again, but too much material came
out of the broken seal. Activities were
halted again.

8/10/89: Decision was made to try and remove mud
with a pump. The boring was pumped with
a l-inch centrifical pump. All the
material was pumped into 55 gallon
drums. The well was recharging as fast
as the material was being pumped out.
Most of the water'was removed but the
cuttings remained. The boring is still
blocked at 9.0'. Augering with 6-inch
augers was tried next, but failed
because cuttings are too fine and
saturated. Both bailing and pumping

were tried again but neither method
worked. The boring remains blocked at
9.0'. A meeting to discuss the problem
was called by R.C. Williams and will be
held tomorrow.

8/11/89: R.C. Williams, Mike Ebers, J. Greene,
Doug Connery, Bill McMaster and C.A.
Hodges present for meeting. McMaster
says that boring needs to be completed
to 15.0'., It was decided to blow the
borehole with the air rotary, but J.
Greene will have to receive permission.
Permission was given, but respirators
will have to be worn, air samples will
have to be taken and fabric and plastic
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8/30/89:

9/5/89:

will have to be placed over existing
plastic. Respirators were worn by the
drillers and the borehole was blown with
the air rotary. No contamination was
detected and after drillfng activities
were completed the respirators were
removed. The boring was cleaned out to
a depth of 13.15' and the 2-inch
stainless steel and screen were set.
Sand was then poured in and a bentonite
seal set. The annulus was then grouted.
The 2-inch casing was cut to the
specified height and filed to remove the
rough edges. Geotek and C.A.H. were
present.

The well was tested with the "Go-NoGo"
gauge and pasSed by R.C. Williams.

This well was logged by ERC Environmental and

Energy Services Co., Inc., hydrogeoiogist C.

Allison Hodges. All well construction materials

and supplies were from Martin Marietta Energy
Systems approved batches. The batch origin of

individual items is shown on the included

Monitoring Well Materials Certification form.

PAGE _ 2 oF 23,
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2.0 Technical Information

2.1

Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap
underwent the cleaning decontamination procedures
outlined in the drilling specifications (Release
Specific Technical Directions for Regulatory
Compliance Monitoring Wells Phase 1, Oak Ridge
National Laboratory, Oak Ridge, W.0., K-4147,
April 1987, pgs, 2-4). A checklist of the cleaned
materials is included with this data package.
Geology ‘
WAG 7 is located in Meltqn Valley, which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and-dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

pace 8  oF 23
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2.3

Sample Collection

Two samples were collected during drilling, placed
in I-CHEM specialty cleaned glass containers,
sealed and submitted to Sample Receiving,
Analytical Chemistry Division, Bldg. 4500S, ORNL.
Chain of custody forms for these samples are
included with this data package. Soil sample
1083S01 was collected in the split spoon interval
from 1.4 to 1.8 on 6/27/89 and soil sample 1082S02
was collected in the split spoon interval from 5.4
to 5.7 on 6/27/89. Analytical results for the two
soil samples described above can be obtained from
the Remedial Action Program data base at ORNL.

Installation and Development
2.4.1 Installation -

This was a type D well. A six-inch diameter
boring was augered from ground surface to auger
refusal (5.7 feet). The air rotary method was
required to complete the boring because the augers
refused before the specified total well depth was
reached. Therefore, a twenty two-inch diameter
boring was augered from ground surface to 4.0 feet
and fifteen-inch diverter casing was installed and
grouted. An eight-inch diameter boring was then
drilled with an air rotary tricone roller bit from
5.7 to 15.0 feet. A two-inch diameter stainless
steel silt trap was installed from 12.91 to 13.15

PAGE _1_
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feet. Above the silt trap a two-inch diameter
stainless steel screen was installed from 2.27 to
12.91 feet. A two-inch diameter stainless steel
casing was installed above the screen at 2.27 feet
and extended 2.12 feet above ground surface. A
sandpack was then poured into the annular space
from 1.95 to 13.15 feet, with a .45 foot bentonite
pellet seal poured into the annular space above
the sandpack from 1.5 to 1.95 feet. The annular
space from the top of the bentonite seal to the
surface was tremie-grouted with a cement/bentonite
slurry. A detail of the well is included on the
well installation/completion form.

2.4.2 Well Development

Well number 1083 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 239 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured was 10 NTU's. A
development form showing the exact method of
development and other pertinent data is appended.
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2.4.3 | Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/5/90 at a depth of 11.2 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Hydraulic Conductivity Testing

Well number 1083 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
omnidata Datapod II data recorder. The hydraulic
conductivity value of 3.61 x. 1073 cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data
package. |
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PRE—DRILLING CHECKL/IST FOR
MON/TORING WELLS
COMPLIANCE
PRE—DRILLING TASKS DATE INITIALS
1. EXCAVATION PERMIT OB TAINED. 6-27-89 ¢ BH
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING. 6-27-89 A &
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.
3b.  PRE~PACKAGED SCREENS, CASINGS AND CENTRALIZERS 8-11-89 _CA &
WERE USED.
4 - WORK AREA FOR SAMPLE EXAMINATION COVERED WITH 6-27-89 _C DK
CLEAN POL YETHYLENE, ,
5 CLEAN KNIVES, GLOVES, SAMPLE JARS AND LABELS 6-27-89 _(CA Y
ON—HAND.
6. POLYETHYLENE COVER IN PLACE OVER HOLE. 8-10-89  cA W

ADDITIONAL NOTES/OBSERVATIONS:

cessrvr sovamremar O L 000 S Nl 8-11-89 .
C. Allison Hodges N
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

OEIONIZED

ISOPROPYL

EQUIPMENT SCRAPE 22”” 5};%? ALRC/%_/éO_L wa /@;
RIG X X X N/A 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 - &Q@x@«\,}wp&g 6-27-89

C. Allison Hodges

PAGE i OF
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ORNL MONITORING WELL LOG

pace 1 _ o2

LOCATION:
DRILLER:
HELPER:
ORILL:

WAG 7

DATE: START: __6-27-89

Rick Herron/Larry Ledbetter

FINISH: 8-11-89

Freddy Dixon/Steve Kirk

toceep By- L. Allison Hodges

Mobile B-50/IR T-4

HEALTH PHYSIcisT: W H. Shinpaugh/
L. C. Johnson

ree priwnG: Split Spoon, Auger, Air Rotary LUBRICANT Tvee:  Green Stuff

No. SAMPLES TAKEN-__TWO

nee_ Soil

CONTAINMENT TYPE:

Plastic, Pan, Containment Box

THICKNESS OF SOIL (REFUSAL DEPTH)-__ 9.7’ DRILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 9.3 neE: DATE:
TOTAL DEPTH OF WELL: 15.0'
DEPTH SAMPLE PERCENT

| (FEET) (NUMBER & RECOVERY SO/ /BEDROCK DESCRIPTION

FROM| 70 INTERVAL) |(SPLIT SPOONS)

0.0 1.4 ' Gravel. (fill material)

1.4] 3.4 15% Clay, moderate yellowish brown, slightly mois.
Contains gravel and roots.

3.41 5.3] 1083501 75% Clay, mottled, pale yellowish brown, moderate
yellowish brown, and medium gray. Contains
some weathered shale, medium gray. Clay is
moist.

5.3]1 5.4 Shale, moderate olive brown. Highly
weathered, hard, fractured.

5.41 5.6 1083502 100% Clay, 1light brown, with weathered shale, medium
gray.

5.6 Limestone, light gray, fine grained, wet.

Split spoon/Auger refusal. Encountered water
with auger at 5.7'.
5.7 7.0 *Smooth, even drilling. Fast.
7.0(10.5 Hard, even drilling.
10.5(15.0 Hard, uneven, rough, drilling.
15.0 Total Depth ‘

PAGe 12 orF 23
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ORNL MONITORING WELL LOG pPAGE _2 o2
DEPTH SAMPLE PERCENT .
(FEET) (NUAIBER & RECOVERY SOIL/BEDROCK DESCRIP NON

FROM| TO | INTERVAL) |(sSPUT SPOOWS)

Notes:

*Lithologic description of rock drilled from
5.7'" to 15.0' not available due to the use of
a containment box.

Bulk density not determined due to poor
quality of split spoon samples.

pPace _13 oF 23 .
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Engineering, Design & Geosciences Group, Inc. WELL No. 1083

725 Pellissippi Parkway .
P.0. Box 23010 Knoxville, Tn 37833-1010 (615)9668—9788

' WAG 7
WELL INSTALLATION/COMPLETION FORM o e FE%MB
O.RN.L. MONITORING WELL PROGRAM : N 22
2/.175,925
LOGGED . PROOFED ELEV. GROUND.
Br. C. Allison Hodges 8y: Michael L. Ebers aEV ToP 5”"”7‘55539
DRILLING comPANY: _Geotek STEEL CASING__F22.22
DRILLING DATES:

. . Dixon STARTED: 0-c/-
oRiLLER. Larry Ledbetter HELPER: g:iid%erron / Prieren B-TI-89
EQUIPMENT RB_6  wewaveer_1.7  LF Loa(/Nc:‘l gm CoVER

R_22 _wneHAUGR __ 4 LF STEEL PROTECTVE CASNG

bl . ABOVE GROUND
o _£.0 rr saow
GROUND SURFACE

CONCRETE PAD

5_1/4 wew pvermer
caswe 0.0 7. agovE

T 7 eerow avouno

SURFACE

®_8 ey RoTARY_9.3 LF.

"\

MATERIALS USED

EST. USED
voL. VOL.

10.1 rfzer oF 2.0 N s.S. SCREEN

NN

4.4 mreroF __2.0 . S5 casve _g%//vcw soReHaE
3 6 O 4.0
S SACKS OF SAND — =R
_1 50 pPouNDs oF BENTOMITE PELLETS aovrsea 0.0
1 1/4 1 1/%acks oF cement 1.5 s .

6_1/4 pounDS OF POWDERED BENTONITE

8.0 wov oumerer
- . INCH Dl
10.0  gaLLons oF WATER (CEMENTING)

BOREHALE

NMANN

.

2.0 Jnew oimmMeETER STAIMLESS
srr caswe 2.12 r7 asore

GROUND SURFACE 10 l_._Z.Zf?.

BELOW GROUND SURFACE

O aOaOOOOOOrroee

REASON FOR DIFFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLUMES

Wash out zones and spillage.

N

\J

NN

WELL COVER USED O cocxve STEEL coveER

R ALUSY MOUNTED MELL COVER

O om«r S ———— BENTOMITE PELLET SEAL
SILT TRAP USED eSO MR 1.5 »1.95 o7

MOMTORING WELL PUMP BASE SET AT __11.2  rEET.

CENTRALIZERS AT 8.0  rmEr

' stameess sz 0,010
' SAT ot
2.9
NOTE: ro 12. 9%z
ALL DEPTHS ARE MEASURED
FROM GROUND SURFACE HOLE CLEANED QUT LLNW DIAMETER STAINLESS]
UNLESS OTHERWSE NOTED: 13 15T — 1=

SOTTON OF e Lo 12 91 w 1&-&7

TYPE D WELL . ¢
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MONITORING WELL MATERIALS
CERTIFICATION
/TEM /MA TERIAL LPAE USED  BATCH NUMBER
SAND
8-11-89 Stores
BENTOMITE
8-11-89 Stores
STAINLESS STEEL SCREEN (PrePAcxAceD B 1E5)| 8-11-89 Stores
STAINLESS STEEL CASING (PREPACKAGED B s-11-89 Stores
STAINLESS STEEL CENTRALIZERS ~(PREPACKAGED 8 12°)| 8-11-89 Stores
STAINLESS STEEL CAPS (Preracacep B 15)| 8-11-89 Stores
b MONITORING WELL PUMP (Prepackaced B T)[ 2-05-90 4
arROUT
8-11-89 1
WELL COVERS 8-11-89 1
SURFACE CASING
COMMENTS: |
. ' OBSERVER samwﬁf/mm&&g&“%&%& 8-11-89

C. Allison Hodges
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POST—WELL COMPLETION
CHECKLIST
COMPLIANCE
DATE INITIALS
POST— COMPLETION TA
.. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 6-27-89 cAH
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 6-27-89 CAH
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION * PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPecricATion®  _2-09-90 Dy
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVTY
RECORDED.
4 ORILING SITE PROPERLY CLEANED UP AFTER 8-11-89 Ja7: % 5

COMPLETION OF WELL INSTALLATION.

¢ RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULATORY COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.O0. k—4147, APRIL 1987.

oeservir sovarurepaE_ . A0 C _é&cQQCQ,M,\ 8-11-89

C. Allison Hodges ~

. ChrenleneSidie 2-05-90
D. Charles Ly%]e
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MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS _

METHOD OF . .

DEVEL OPMENT: Surging and Pumping

DEVELOPMENT .

BEGAN DATE: 2-02-90 TIME:
DEVELOPMENT

ENDING DATE:___ 2-05-90

DEVELOPMENT

OBSERVED BY: D. Charles Lytle

ovE weLL voLume 5.3 GALLONS

TOTAL GALLONS PUMPED: 239 To7At WELL vOLUMES PuMPED:_38.0
mimaL pH:_1-0 ANAL pH:_T-0

INITIAL CONDUCTIVITY (uS)— 935 anaL comoueTviry (us)_503

DESCRIPTION OF INITIAL TuRBIDiTY: _ Muddy

DESCRIPTION OF FINAL TURSWDITY-__Semi Clear

FINAL MEASURED TURBIDITY: 10
WELL APPROVED BY: R. C. Williams MMES
0OR
o wapgg:  None
WATER (3 GROUND SURFACE O 7ANx TRUCK
DISCHARGED 0 STORW SEWERS O STORAGE TAMKS
To- O DRUMS O OTHER

INITIAL PRE-DEVELOPMENT
WATER DEPTM: 1.8 feet from ground surface.

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE D, Sconti» Sisve 2-05-90
D. Charles Lytﬁe

PAGE 11 oF _23.
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MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = __5.3 Galiows

DATE v | owas | OSTETN | S | ot | Toery | cdiaws | valiaes COMMENTS
PUMPED TURSDNTY wrs) (4S) PUMPED PUMPED
2-02-90 | 1405 123 | Muddy - |7.0| 545 | 123 19.5
2-02-90 | 1530 55 | Muddy -~ |7.4] 527 | 178 28.3
2-05-90 | 0915 31 | Cloudy -- |7.3] 481 | 209 33.2
T
2-05-90 | 1030 10 S}}gﬂ(ﬂy 30 |7.2}461 | 219 | 34.8
2-05-90 | 1100 20 | >*Flear 10 [7.0{503 | 239 | 38.0
RESULTS AT END semi
RESULTS AT ENO U ear 10 |[7.0] 503 | 239 38.0

aa““gws Water wouldn't clear up completely. After 38 well volumes,

passed and moved on.

OBSERVER SIGNATURE/DATE ™1 . CSap Ve <t d 2-05-90
U, Charleg |vyile

parc 18 ~c 23
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CHANGE IN WATER LEVEL IN FEET
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CHAIN OF CUSTODY RECORD SAMPLE

7/5/2 5
4 I 2

N FOR NUMBER
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
725 Pellissipp! Parkway : 18350
P.0. Box 23010 Knoxville, Tn 379331010 OAK RIDGE NATIONAL LABORATORY
WELL NO. ' LOCATION: TYPE:
SAMPLER: %c “er SAMPLE //VI'ER VAL: DATE: TIME:
— ' 51/\, (SIGNATURE) I A Fo 1.9 Ol - 7/7"80{ ONZ ¢
RELINQUISHED BY: DATE: | TIME: . WITH: RECEIVED BY: DATE: TIME: WMTH:
(SIGNATURE) : (SIGNA TURE) ‘ :
~ 08 . fodos | 2 D
. .NQQM%\\LOACG,_ e 05| Eee Noszep | 2os| £ PDLe
L) 2,28

U Al 2o B, |2ites)a:28

m.ﬂrwbww

P

REMARKS:

TYPE OF SAMPLE: »E/ SPLIT SPOON CORES—SOIL
AIR ROTARY CUTTINGS—ROCK

0O AUGER CUTTINGS—SOIL
O DRILL WATER (NO AIR IN SAMPLE) O OTHER

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

0O AUGER CUTTINGS-ROCK




“c2 40 g7 abed

K ) | — Wi
| CHAIN OF C(g ,7?'00)’ RECORD VUMBER
UEngineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
726 Pellissippl Parkwa , 108202
. P.0. Box 23010 Knoxviile, Tn 37833-1010 OAK RIDGE NATIONAL LABORATORY
WELL NO. - LOCATION: | NPE:
1OD2 UDANG — So|
SAMPé[}'f: (80 ‘:&( O[ SAMPLE INTERVAL: ( DATE: TIME:
N POV Wsh A C/)}/\.— TETRE § ‘4/\ ’\'o S_, ) P7 O(é ——2-_)——8(3 OC( SO
RELINQUISHED BY: DATE: | TIME: . WITH: RECEIVED BY: DATE: TIME: WITH:
- (SIGNATURE) ' : (SIGNATURE) '
Cowgm ol |oseldiofleves VUL ZL sblss 505 | L6
Aoz, b HlB |prvas| £0c rMMéAm 1gyre]2:2y
D AUGER CUTTINGS—SOIL O AUGER CUTTINGS-ROCK

TYPE OF SAMPLE: SPLIT SPOON CORES-SOIL
O AIR ROTARY CUTITINGS—ROCK
ALL SAMPLES ARE IMMEDIATELY PLACED IN I-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

O DRILL WATER (NO AIR IN SAMPLE) [ OTHER

REMARKS:
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’: Environmental MONITORING WELL PROGRAM

1.0 General Information

1.1 Well Location

Monitoring well number 1084 is located in WAG 7.
It is in the southeast corner of WAG 7,
approximately 300' east of chemical waste pit #7.
The location is shown on ORNL drawing number
C3E20004 A075. Survey coordinates for this well
are N 17282.3522, E 27852.1449 (X-10 grid) or
latitude 35° 54' 39.29" and longitude 84° 19'
00.99". Coordinate data were provided by Martin
Marietta Energy Systems. The method used for
conversion from X-10 grid to Tennessee-Lambert
State Plane Coordinates came from the publication
"Tennessee Valley Authority Data Services Branch
and Mapping Services Branch, Oak Ridge, Tennessee,
DOE Plant Control, November 6, 1985, Field Book:
ESS-3115, pp. 1-20." The latitude and longitude
were calculated by Adams Craft Herz Walker
Engineering, Inc., using methods from the U.S.
Coast and Geodetic Survey Publication 62-4, "State
Plane Coordinates by Automatic Data Processing."

Drilling Information

Well number 1084 was drilled by Geotek Engineering
Company. A Mobile B-50 and an Ingersol Rand T-4
rig were used to drill this boriné-for monitor
well installation under operation of Rick Herron
and Larry Ledbetter with the assistance of Freddy

PAGE _L1_ oF
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*

Dixon.

Drilling commenced on 6/27/89 and was

finished on 8/11/89. Paragraph 2.4.1 includes a

detailed discussion of the well installation and a

well schematic is included on the well

installation/complétion form. A synopsis of the

drilling activity follows:

7/6/89:

8/9/89:

The auger rig and the equipment
necessary to drill and sample with were
deconed. The rig'and equipment were
mobilized to the site, plastic was layed
down over the work area and the rig was
set up. Split spoons were taken from
.5' to 9.5' or refusal. Two soil
samples and a bulk qensity sample were
taken. A 6-inch boring was augered to
10.0' or refusal. Photovac readings
were less than 1 ppm inside and outside
the borehole. The air rotary method
will be required to complete the boring.
A 22.0" borehole was augered to 4.0' and
a 15 1/4" diverter casing was installed
and grouted.

The T-4 was deconed along with the
drilling equipment and mobilized to the
site. The diverter head was attached
and a containment box was connected.

' This information was typed directly from field notes

and was edited only when necessary for clarification.

PAGE _2 OF
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The boring was completed to 15.10' with
an 8.0" tricone bit. An air and water
sample were taken at 15.0'. After
waiting 1 hour for recharge, the water
was measured at 4.10 feet below surface.
The boring was cleaned, the rods removed
and the rig moved off the hole. The
2.0" stainless steel screen and casing
were installed to a depth of 15.08'.
Sand was then tremied in with water to
7.75' and a bentonite seal was poured
into a level of 5.53'. Three bags of
sand and 50 lbs. of bentonite were used.
The annulus was grouted using 1 bag of
cement and 5 lbs of bentonite. Grouting
procedures were documented by James Lamb
of ERC. The air sample was checked
under an ultraviolet light. No
hydrocarbons were detected.

8/30/89: The 2.0" casing was cut to the specified
height and filed to remove the rough
edges. Geotek and C.A.H. were preseﬁt.

9/5/89: The well was tested with the "Go-NoGo"
gauge and passed by R.C. Williams.
Geotek and C.A.H. were also present.

This well was logged by ERC Environmental and
Energy Services Co., Inc., hydrogeologist C.
Allison Hodges. All well construction materials
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1221400

)

ERC / EDGE

Environmental MONITORING WELL PROGRAM
WELL DATA NARRATIVE
and Energy w1 Mo 1084

Services Co.

2.0 Technical Information

2.1

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.

Decontamination Procedures

The drilling rig, down hole tools, surface casing,
stainless steel screen, stainless steel casing,
centralizers, and stainless steel silt trap
underwent the cleaning decontamination procedures
outlined in the drilling specifications (Release
Specific Technical Directions for Regulatory

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

Geology

WAG 7 is located in Melton Valley, which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledgé Limestone,

Fuaf_i_ aF_EE,
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Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

Sample Collection

Three samples were collected during drilling,
placed in I-CHEM specialty cleaned glass
containers, sealed and submitted to Sample
Receiving, Analytical Chemistry Division, Bldg.
4500S, ORNL. Chain of custody forms for these
samples are included with this data package. Soil
sample 1084S01 was collected in the split spoon
interval from .5 to 2.5 on 7/7/89, soil sample
1084502 was collected in the split spoon interval
from 8.5 to 9.5 on 7/7/89 and drill water sample
1084W01 was collected from the water pump on the
drill rig on 8/9/89. Analytical results for the
soil and drill water samples described above can
be obtained from the Remedial Action Program data
base at ORNL.

A bulk density soil sample was collected from the
split spoon sample interval from 6.7 to 7.3. The
sample was measured, and weighed, and a bulk
density of 2.02 grams/cnﬁ was calculated.
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Installation and Development
2.4.1 Installation

This was a type D well. A six-inch diameter
boring was augered from ground surface to auger
refusal (10.0 feet). The air rotary method was
required to complete the boring because the augers
refused before the specified total well depth was
reached. Therefore, a twenty two-inch diameter
boring was augered from ground surface to 4.0 feet
and fifteen-inch diverter casing was installed and
grouted. An eight-inch diameter boring was then
drilled with an air rotary tricone roller bit from
10.0 to 15.10 feet. A two-inch diameter stainless
steel silt trap was installed from 14.83 to 15.08
feet. Above the silt trap a two-inch diameter

stainless steel screen was installed from 9.53 to
14.83 feet. A two-inch diameter stainless steel
casing was installed above the screen at 9.53 feet
and extended 1.91 feet above ground surface. A
sandpack was then poured into the annular space
from 7.75 to 15.08 feet, with a 2.22-foot
bentonite pellet seal poured into the annular
space above the sandpack from 5.53 to 7.75 feet.
The annular space from the top of the bentonite
seal to the surface was tremie grouted with a
cement/bentonite slurry. A detail of the well is
included on the well installation)completion form.

PaGe _ 6 oF 23_
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2.5 Hydraulic Conductivity Testing

2.4.2 Well Development

Well number 1084 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 152 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured was 80 NTU's. A
development form showing the exact method of
development and other pertinent data is appended.

2.4.3. Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/8/90 at a depth of 12.6 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
of the pump certification is kept on file at ORNL.

Well number 1084 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was

PAGE _1_ OF 23.
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accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
Omnidata Datapod II data recorder. The hydraulic
conductivity value of 2.87 x 107 cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data
package.

pace _8 oF 23
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WELL Akz_lggi_

PRE—DRILLING CHECKLIST FOR

MONITORING WELLS

PRE-DRILLING TASKS

7. EXCAVATION PERMIT OBTAINED.
2 ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING.
Ja. SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED,
RINSED WITH DE—IONIZED OR DISTILLED WATER, RINSED
WTH ISOPROPYL ALCOHOL, WRAPPED WITH PROTECTIVE
COVERING AND STORED OFF THE GROUND.

2. PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS
WERE USED.

4 WORK AREA FOR SAMPLE EXAMINATION COVERED WTH
CLEAN PO YETHYLENE,

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

6. POLYETHYLENE COVER IN PLACE OVER HOLE.

ADDITIONAL NOTES/OBSERVATIONS:

COMPLIANCE
DATE IN/TIALS
7-07-89 CAth

7-06-89 < A R

N/A

8-09-89 ~ A ®

7-07-89 C AR

7-07-89 C AH

7-07-89 ~ aH-

OBSERVER SIGNATURE/DATE_ - C‘)&QMD\\&)Ms 09-89

C. Allison Hodges

PAGE _9_ oF 23 .
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

ISOPROPYL DEIONIZED
EQUIPMENT SCRAPE 'ZZZ”N %%‘é{ Atlgl%gt %//1 A?g;
RIG X X X N/A NA
AUGERS X X . X y
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

oaserver sionarure/oaE_ . QX00 ¢ oSS~

C. Allison Hodges
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ORNL MONITORING WELL LOG pPace 1 oF 2
Locamion-_ WAG 7 DATE  sTarT: _ 1-07-89
priLer:  Rick Herron/Larry Ledbetter FINISH: 8'0?'89
MELPER: Freddy Dixon Loceep By: _C. Allison Hodges
HEALTH PHYsicys: L. C. Johnson
DRILL: Mobile B-50/Ingersol Rand T-4 Jerry Gray
TYPE DRILLING: Split Spoon/Auger/Air Rotary LUBRICANT TyPe-__Green Stuff

No. SAMPLES TAKEN:

Two

CONTAINMENT TYPE:

Plastic, Pan. Containment Box

THICKNESS OF SOIL (REFUSAL DEPTH).___ 10.0' DRILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 5.1° rvee:_Water oarE:_8-09-89
TOTAL DEPTH OF WELL: 15.1°
DEPTH SAMPLE PERCENT
(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROM | 70 INTERVAL) |(SPLIT SPOONS)

0.0 .5 Gravel. (fill material)

5[ 2.5 Iogfgoé 70% Clay, light brown, with roots and gravel, also
some shale. Moist. Firm to soft.

2.5 4.5 90% Clay, mottled, medium bluish gray, brownish
gray and light brown. Contains shale,
weathered, dusky brown and dark yellowish
orange, with mica. Hard, firm clay from 3.5
to 4.5.

4.5] 6.5 100% Clay, mottled, medium dark, gray, brownish
gray, and light brown. Contains shale, dusky
brown and bluish green with mica. Moist.

6.5| 8.5 100% Clay, medium dark gray, with shale, highly
weathered and fragmented, greenish gray to blue,
that contains mica. Moist and hard.

8.5 9.5 é?éﬂg?é Clay, shaley, medium dark gray with silt and
mica lenses. Contains some pebbles. Saturated.

9.5 Split spoon refusal.

9.5/10.0 Clay, shaley, medium dark gray, with silt and
mica lenses. Contains some pebbles. Saturated.
Limestone (fizzes with acid) on bottom of
augers. *Augered interval.

pPace 11 oF 23
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WELL No. 1084

ORNL MON/TORING WELL LOG

PAGE 2 oF_2
OEPTH SAMPLE PERCENT :
(FEET) (NUMBER & RECOVERY SOl /BEDROCK DESCRIPTION
FROM | 70 INTERVAL) SPLIT SPOONS)
10.0 Auger refusal.
10.0(11.5 *Hard, irregular, uneven drilling
11.515.1d Very hard, irregular drilling.
15.1d Total Depth
*Detailed 1ithologic Togs could not be pro-
vided due to use of containment box.

PAGE _12 oF _23.



725 Pellissippi Parkway
P.0. Box 23010 Knoxville, Tn 37933-1010

Engineering, Design & Geosciences Group, Inc.
(815)966-9788

WELL No._1084

WELL INSTALLATION/COMPLETION FORM
O.RN.L.MONITORING WELL PROGRAM

LOGGED,

PROO,
gy- C. Allison Hodges 8r: fﬁ?chae] L. Ebers
DRILLING COMPANY: ___ Geotek
Rick Herron/

Locanon__WAG 7

RN D RPPINATES
£ 27.852,1449

ELEV. GROUND_158 40

ELEV. TOP STAINLESS
STEEL CASING_160.31_

DRILLING DATES:
STARTED-.__1-07-89
FINISHED— 8-09-89

LOCKING STEEL COVER

ORILLER.__Larry Ledbetter HELPER: __Freddy Dixon

EQUIPMENT @_22.0 wew aveer __ 4.0 _ L~ |
B_ 6.0 wow Aveer 6.0 L~
3__ 8.0 wowromry 91 .~

T

MATERIALS USED

5.3 rEer oF 2.0 /N 5.5 SCREEN
FEET OF 2.0 /N, S5 CASING
SACKS OF SAND

POUNDS OF BENTONMITE PELLETS
SACKS OF CEMENT

POUNDS OF POWDERED BENTONITE
GALLONS OF WATER (CEMENTING)

REASON FOR DIFFERENCES BETWEEN ES TIMA TED
VOLUMES AND USED VOLUMES

Irregular bore hole diameter.

& LocxvG STEEL COVER
O ALUSH MOUNTED MELL COVER

MWELL COVER USED

-—

——— —

_10 wew omamerer
§7§ PROTECTIVE CASING

ABOVE GROUND
o _2.0 r7 seow
GROUND SURFACE
CONCRETE PAD

L%w VVERTER
CASING . FT. ABOVE
%/ D SURFACE TO
_t.VV FT. BELOW GROUND

SURFACE

22_‘O/~a/ BOREHOLE
0.0m4.0 mr

G?OUTMO'O 0
5.53  rer

«— 8-0 wow puaseemer
BOREHOLE

ﬁ/ﬂaf DIAMETER STAINLESS
— STEEL CASING 1_'91/'7 ABOVE

arounp surFace 1o _9.53 77
BELOW GROUND SURFACE

CENTRALIZER (TYP.)

D OTHER X ' TON/TE PELLET SEAL
SLT TRAP USED rEs® ¥ 0O 5 53 np 7. 75 FEET
MONITORING WELL PUMP BASE SET AT __12.6  rFErT. R
| i e —— 719690 15.08 oy
CENTRALIZERS AT 9.0 rexr > 0
14.0 FEET £V Nev DiaMeTER
- : stameess sem 0.010
FEET. - SLOTIED SCREEN
PR 9.53 7 14.83r
NOTE: SE
ALL DEPTHS ARE MEASURED o= 2.0
FROM GROUND SURFACE HALE CLEANED oUT 1= L= INCH DIAMETER STAINLESS|
UNLESS OTHERWISE NOTED: 15.08mr IS S ST A e
BOTTOM OF BOREMHOLE » :
9. 15.10.
>//DE 0 MELL NOT TO SCALE
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MON/TORING WELL MA 7E/?/AL§

CERTIFICATION
/TEM /MA TERIAL DPATE USED  BATCH NUMBER
SAND
8-09-89 1
BENTOMITE
8-09-89 Stores
STAINLESS STEEL SCREEW (Prerackaced B 123
O mM 8-09-89 Stores
STAINLESS STEEL CASING (Prepackacer 5 YB5)T g 09-89 Stores
STAMLESS STERL CENTRALIZERS (PREPACKAGED 5 15)| 8-09-89 Stores
STAINLESS STEEL CAPS (PrePackaced B )| 5 09.89 Stores
MONITORING WELL PUMP (PREPACKAGED O ,vom )| 2-08-89 4
GROUT
8-10-89 1
WELL COVERS 8-09-89 Stores

SURFACE CASING

COMMENTS:

OBSERVER SIGNATURE/DATE C. C&MW 8-10-89 .

C. Allison Hodges

pace 14 oF 23 .
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POST— COMPLE TION
CHECKLIST
COMPLIANCE
DATE INITIALS
POST-= WMPLETION TA
1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 7-07-89 A H
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 7-07-89 ciat
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION * PROVIDED.
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2-08-90 DA
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIATY
RECORDED.
4 DRILING SITE PROPERLY CLEANED UP AFTER 8-09-89 cnf
b COMPLETION OF WELL INSTALLATION.

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

oaserver SIGNATUREDATE( . QO ugg:LrJhp ~  8-09-89
C. Allison Hodges <

® D CGrerOeSuede 2-08-90
D. Charles Lytle

pAGe 15 or 23



ERC / EDGE
4P, Environmental
é and Energy
h =

Services Co.

WELL No. 1084
LOCATION:-WAG 7

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .
DEVELOPMENT: Surging and Pumping

DEVELOPMENT

BEGAN DATE: 2-08-90 TIME:
DEVELOPMENT

ENDING DATE- ___ 2-08-90

DEVELOPMENT

o8servep 8y:  D. Charles Lytle

ovE weLL voLume___ 4.8 GALLONS

TOTAL GALLONS PUMPED:__152  TOTAL WELL VOLUMES PUMPED:_31.6
INITIAL pH: 13 FINAL pHe_ 124

INITIAL CONDUCTIVITY (uS)-__647 _ FinaL cowpucTvTY (us)-_831

DESCRIPTION OF INITIAL TursiDITY:__ Milky

DESCRIPTION OF FINAL TURSIDITY: Cloudy

FINAL MEASURED TuRsiNTY:_ 80 NTU's

WELL APPROVED BY: R. C. Willijams

oooR
OF WATER: None

WATER D GROUND SURFACE a 7AM« TRUCK
DISCHARGED O S7TORM SEMERS 0 STORAGE TAMKS
To: Q oOrUWS 0 Oo7THER

INTIAL PRE-DEVELOPMENT
WATER DEPTH: 2.8 feet below ground surface.

DEVELOPMENT OBSERVATIONS

2-08-90 ‘

OBSERVER SIGNATURE/DATE D-( bnnin :&\gtm_
D. Charles Lytle
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MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = _ 4.8  gatons

GALLONS DESCORIP TION MEASURED y caonpuUec- TOTAL NELL

DATE | TmE | S ey | 0D | P |“mer| ol | yhies | COMMENTS
2-08-90 ] 0930 85 Milky -- 7.3| 647 85 17.7
2-08-90 1130 22 Cloudy -- 7.3| 863 107 22.3
2-08-90 1500 30 Cloudy -- 7.3] 831 137 28.5
2-08-90 1615 15 Cloudy 80 7.4 831 152 31.6

RESULTS AT END . Cloudy 80 7.4 831 152 31.6

OF DEVELOPMENT

COMMENTS  yater remained cloudy after 30 well volumes. Had to pass and move
off hole.

OBSERVER SIGMATURE/DATE O, (3 o~ Kuise  2-08-90
D Charles tvile
mw
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WELL No._ 1084 |

CHANGE IN WATER LEVEL IN FEET

10.0
9.0
8.0

70

6.0

50
40

3.0

20

1.0
ok}
o8

Q7

0.6

05
04

03

0.2

0.IS

Ol
09

0.08
007

0.06

0.05
0.04

0.03

0.02

0.01

2 3 4
TIME IN MINUTES

$

6

7

10

S
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Engineering, Design & Geosciences Group, Inc.
728 Pellissippi Parkway

CHAIN OF CUSTODY RECORD SAMEE

MARTIN MARIETTA ENERGY SYSTEMS

NUMBER

, P.0. Box 23010 Knoxville, Tn 378331010 OAK RIDGE NATIONAL LABORATORY oeasel
WELL NO. LOCATION: :
R4 WAL T ==
%ﬁrPLER: Nl SAMPLE INTERVAL: ‘ : TIME:
W Nedpee T S - oS
RELINQUISHED BY: DATE: .« WMITH: RECEIVED BY: TIME: WITH:
(SIGNA TURE) : (SIGNATURE)
R . op Nt
—\ CD6E" mwov-(/v-— fe2s
- (3&&)5 A W Hng_/ OH4-Bq =Db ‘ AcD ¢Q#f>‘

TYPE OF SAMPLE:

REMARKS:

PLIT SPOON CORES—SOIL
O AR ROTARY CUTTINGS—ROCK

D AUGER CUTTINGS~SOIL

O DRILL WATER (NO AIR IN SAMPLE) O OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN /~CHEM SPECIALTY CLEANED CONTAINERS AND SEALED,

0 AUGER CUTTINGS—-ROCK

: I AN
NP Sftoae v SU UL
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"€C 30 22 °

SAMPLE
| CHAIN OF CU;‘ ;’ ODY RECORD NMBER
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
725 Pellissippi Parkway \DG)(\ ¥y
. P.0. Box 23010 Knoxviile, Tn 37933-1010 OAK RIDGE NATIONAL LABORATORY
HWELL NO. o LOCATION: TYPE:
o4 SRR S
Ségfif' Sy SAMPLE INTERVAL: . DATE: TIME:
Je S i M i
AV (SGNATURE, K-S o a8 o]-o-89
RELINQUISHED BY: DATE: | TIME: .+ WMITH: RECEIVED BY: DATE: TIME: WTH:
(SIGNATURE) : (SIGNA TURE) :
; | : orNME
v —_ 7, / 7 ?q / 0.28
PR Y L & PO ¥t Kt [ T2 NG Qwer I AcD AP

TYPE OF SAMPLE: erpur SPOON CORES—SOIL

O AUGER CUTTINGS—-SOIL
AIR ROTARY CUTIINGS—-ROCK

O AUGER CUTTINGS—-ROCK
0 DRILL WATER (NO AIR IN SAMPLE) [0 OTHER

ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED
REMARKS: '




CHAIN OF CUSTODY RECORD SAMPLE

"€z 40 gz abed

, FOR NUMBER
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
 P0. Box 2910 Raowvile. Tn 579331010 OAK RIDGE NATIONAL LABORATORY (ool
WELL NO. LOCATION: ’ TYPE: '
| OA4 WAL — ¢ UIOATER,
SAMPLER: . e SAMPLE INTERVAL: DATE: TIME:
Q_/ N0 v A O,
— O — 08-09-89 750
RELINQUISHED BY: DATE: | TME:| . WMITH: RECEIVED BY: DATE: | TIME: WITH:
(SIGNA TURE) - (SIGNATURE)
< . 00 5. Hodep |8 5% 2| EGE %Zga/u 81589 | 083 7
TYPE OF SAMPLE: D) SPLIT SPOON CORES-SOIL 0 AUGER CUTTINGS—-SOIL O AUGER CUTTINGS-ROCK

O AR ROTARY CUTTINGS—-ROCK 8 DRILL WATER (NO AIR IN SAMPLE) O OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN |-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.
REMARKS:
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1.0 General Information
1.1 Well location

Monitoring well number 1085 is located in WAG 7.
It is in the southeast corner of WAG 7,
approximately 300' east of chemical waste pit #7.
The location is shown on ORNL drawing number
C3E20004 A075. Survey coordinates for this well
are N 17299.1224, E 27858.7171 (X-10 grid) or

‘latitude 35° 54' 39.46" and longitude 84° 19'
01.03". Coordinate data were provided by Martin
Marietta Energy Systems. The method used for
conversion from X-10 grid to Tennessee-Lambert
State Plane Coordinates came from the publication
"Tennessee Valley Authority Data Services Branch
and Mapping Services Branch, 0Oak 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 1085 was drilled by Geotek Engineering
Company. A Mobile B-50 and an Ingersol Rand T-4
rig were used to drill this boriné for monitor
well installation under operation of Rick Herron
and Larry Ledbetter with the assistance of Steve
Kirk, George Akins, Freddy Dixon and James

pace _1 o 19
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Shelton.

Drilling commenced on 6/19/89 and was

finished on 8/8/89. Paragraph 2.4.1 includes a

detailed discussion of the well installation and a

well schematic is included on the well

installation/completion form. A synopsis of the

drilling activity follows:'

6/19/89:

6/23/89:

7/26/89:

7/27/89:
8/7/89:

The auger rig, augers, and tools were
deconed. The rig was mobilized to the
site and set up. A 22.0 inch boring was
completed to 4.0' and a 15 1/4" diverter
casing installed. ‘

The air rotary and drilling equipment
were deconed and mobilized to the site.
The boring was extended to a depth of
10.5' with a 14.0" auger.

The air rotary rig and tools were
deconed and mobilized to the site. The
rig was set up and the containment box
and water truck connected. A 14.0"
tricone was used to extend the boring to
15.0'. A 10.0" surface casing was cut,
deconed and installed to a depth of
14.60'. A bentonite seal was then
installed.

The annulus was grouted.

The air rotary and tools were deconed,
mobilized to the site and set up along
with the containment box. An 8.0"
tricone was used to drill to a total

This information was typed directly from field notes

and was edited only when necessary for clarification.
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depth of 72.8 ft. Drill water and air
samples were taken at 48.0'. After a 1l
hour recharge period, the water level
was at 9.1' below surface. An empty
containment box was attached before the
boring was cleaned. (The other was
full). While changing the box, Freddy
Dixon cut his wrist on a wire protruding
from the "blooey" line. Carl Stooksbury
took him to medical where his wound was
cleaned. He was released back to work.
The boring was cleaned and the rods
removed. A 4.0" screen and stainless
steel casing was installed to a depth of
72.8'. The sand was tremied to 52.6'
and bentonite was poured to a level of
49.35 ft. The air sample was checked
under an ultraviolet light. No
hydrocarbons were detected.

8/8/89: James Lamb documented the tremie
grouting of the annulus.

9/5/89: The well was checked with the "Go-NoGo"
gauge and passed by R.C. Williams.

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

2.0

Technical Information -

2.1

Decontamination Procedures

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

Geology

WAG 7 is located in Melton Valley, which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,
siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

Pace & oF 19,
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2.3

Sample Collection

One drill water sample was collected during
drilling, placed in an I-CHEM specialty cleaned
glass container, sealed and submitted to Sample
Receiving, Analytical Chemistry Division, Bldg.
4500S, ORNL. A chain of custody form for the
sample is included with this data package. This
sample (1085W0l1) was collected from the water pump
on the drill rig on 8/7/89. Analytical results
for the water sample described above can be
obtained from the Remedial Action Program data
base at ORNL.

Installation and Development

2.4.1 Installation

This was a type B well. A twenty two-inch
diameter boring was augered from ground surface to
4.0 feet. A fifteen-inch diverter casing was
installed from surface to 4.0 feet below ground
surface and grouted in place. A fourteen-inch
diameter boring was augered from 4.0 feet to 10.5
feet (auger refusal). The boring was then
extended past the refusal depth with a 14.0 inch
air rotary tricone roller bit from 10.5 feet to
15.0 feet. A ten-inch diameter string of
decontaminated steel surface casiﬁg was installed
from 0.0 feet to 14.60 feet, sealed with a

Pace 5 _ oF 19 .
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2.7-foot bentonite pellet layer from 11.90 feet to
14.60 feet, and tremie grouted in place. The
surface casing minimizes potential cross
contamination between the regolith and bedrock
water bearing zones. After the surface casing was
installed, the air rotary method was used to drill
an eight-inch diameter boring to a total depth of
72.8 feet. A four-inch diameter stainless steel
casing was installed from the top of the screen at
57.8 feet and extended 2.13 feet above ground
surface. A sandpack was then tremied into the
annular space from 52.6 to 72.8 feet, with a 3.25
foot bentonite pellet seal poured into the annular
space above the sandpack from 49.35 to 52.60 feet.
The annular space from the top of the bentonite

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

2.4.2 Well Development

Well number 1085 was developed to remove drill
cuttings, silt, and other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was deveioped until a
measured total of 215 gallons of water had been
evacuated and the clarity of the discharge water
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was approved by the company representative. The
final turbidity value measured was 4.0 NTU's. A
development form showing the exact method of

devélopment and other pertinent data is appended.

2.4.3 Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/8/90 at a depth of 68.1 feet below ground
surface. These pumps are decontaminated at
American Sigma and are sent prepackaged. A copy
-of the pump certification is kept on file at ORNL.

2.5 Hydraulic Conductivity Testing

Well number 1085 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously adding a known
quantity of water to the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressure transducer and an
Omnidata Datapod II data recorder. The hydraulic
conductivity value of 6.86 x 10 cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated usinq_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

PRE—DRILLING TASKS

7
2
Jo.

5.

6.

ADDITIONAL NOTES/OBSERVA TIONS:

EXCAVATION PERMIT OBTAINED.

ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRILLING.
SCREEN AND CASINGS HAVE BEEN WASHED, STEAMED,
RINSED WITH DE-IONIZED OR DISTILLED WATER, RINSED
WTH I[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 W TH
CLEAN POLYETHYLENE.

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

POLYETHYLENE COVER IN PLACE OVER HOLE

COMPLIANCE
DATE ~ IMITIALS
6-19-89 a0
6-19-89 Oy

N/A [Muj
8-07-89  n 4yy)
6-19-89 a4
6-19-89  2m D -
6-19-89 /1) ®

OBSERVER SGVAWREﬁAEJ/Zx;/Zﬂ,ﬁL % %0% 6019-’

Christoph’er M. Wallen
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

- ISOPROPYL DEIONIZED
EQUIPMENT SCRAPE yihmd et A HSE b
RIG X X X NA NA
AUGERS X X X X X
&8s 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 W 4 H L. 611989

Christopher M. Wallen
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Locanon- X=10 WAG 7

priLLER-Rick Herron/Larry Ledbetter

George Akins/Steve Kirk/

DATE: sTapT: _ 6-19-89
FINISH: __8-08-89

[ OCGED BY: Ehr‘ﬁ]WaﬂeH/ l
Bi1l Shinpaug

© No. SAMPLES TAKEN:

HELPER: Freddy Dixson
DRILL: Auger Rig, Air Rotary T-4 HEALTH PHYSICIST: Earé Sggﬁnzl;::rv/
7vPE oriLLNG:  Auger, Air Rotary LUBRICANT TyPe: fGreen Stuff

N/A

TYPE: N/A

CONTAINMENT TYPE:

Plastic, Pan, Containment Box

THICKNESS OF SOI. (REFUSAL DEPTH):__10.5 DRILLING FLUID SAMPLES:
DEPTH DRILLED IN ROCK: 62.3 ree__L oATE:_8-07-89
TOTAL DEPTH OF WELL: 72.8
DEPTH SAMPLE PERCENT
| (FEET) | (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROM| 70 INTERVAL) SPLIT SPOONS)
0.0 0.8 Topsoil.
0.81 6.3 Clay, silty, light olive brown, firm, damp.
6.3] 8.5 Clay, 1ight olive gray, soft, wet.
8.5]10.5 Weathered shale and clay.
10.5(11.0 *Soft, fast, easy drilling.
11.0]12.5 Hard drilling. Fast.
12.5}18.0 Very hard, rough, irregular drilling. Slow.
(Limestone)
18.0(22.0 Smooth, regular fast drilling.
22.0]124.0 Hard, irregular, rough drilling. Fast.
24.0]33.0 Very hard, rough, irregular drilling. Slow.
33.0(38.5 Hard, rough, fast drilling.
38.5(40.5 Very hard rough drilling. Slow. Bit locked up
at 40.0'.
40.5(60.0 Hard, even drilling. "Fast. Bit locked up at
44.0'. Encountered soft spot at 53.5'.
60.0]65.0 Soft, smooth, regular drilling, fast.
65.0]72.8 Hard, regular drilling. Slow. .
72.8 Total Depth
*Detailed 1fithologic logs could not be provided from 10.5
to 72.8 dup to total containment.
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' WAG 7
WELL INSTALLATION/COMPLETION FORM g’.sz/%,, mg?,,vm
O.RN.L. MONITORING WELL PROGRAM I ias
LOGGED PROOFED
" By_C. Allison Hodges gY._Michael L. Ebers ELEV. “',5.?";"}"7%‘%%3‘:2-
ORILLING COMPANY: __Geotek ZZZ%’ NDGA JES:
Rick Hfrggnét ~ James Sae]ton/ STAR ~19-89
ORILLER:_Larry Le ezzeg HELPER: :rgddv ixon FINISHED- 8- 08-80
ORILLING METHOD: T . INCH AUGER LF.
®_12.0 wov Aaveer _11.0  LF LOCKING CAP
B INCY ROTARY_61.8 LF g ¥ 10w o surraces
m] INCH ROTARY ___ LF PROTECTIVE CASNG

ABOVE GROUND SURFACE TO
14.6 rex7 a0w arouno

SURFACE

MATERIALS USED
EST.  USED

> b
POUNDS OF BENTONITE PELLETS (SURFACE CASING SEAL)
15,257 ar10.0 w sumrace casve

Uyt

CONCRETE PAD

lIIIII

7.0 9.0 suoxs oF CEMENT (SURFACE CASIVG) s 1‘_._8_/Mzum&'/1a£
45.0 pounps aF PORERED BENTOMITE (SURFACE GASING) 2.0 »15.0 v
70.0 gusavs oF mumEr (surFace casie) msew.g.o_m
60.0 #/7 or 4.0 o sTaMESS STERL caswvG A il ‘
15.0 /7 or _4.On au sTamsss smemrL soreew Z_Igﬁ @smfmagm
. 5.1 5.0 sices or sww SURFACE 1O FEET BELOW

60 500 pames or aevrawre PeLLETS

7 4. 9. (0 s4oxs oF CEMENT (WELL CASWG)
45.0 pounps or PONERED BENTONITE (WELL CASIVG)
70.0 cuiavs or mamEr (weLL casve)

ﬂ WU]'_ON STEEL PROTECTIVE CASING

REASON FOR DFFERENCES BETWEEN ESTMATED VOLUMES
AND USED VOLMES

Bentonite s 11.9p
FEET )

IMMMMMMNN UMMM MM
1‘1‘1'1'1'!'!']'!'1'1']' lml'l'lll'lllllllll'l

8.0 n o so%r ware

Spillage 3
SURFACE CASING TREMIE GROUTED s @ ~ 0 d
STAMLESS STEEL CASING 3 0.0
TREME GROUTED s R ~o [0 ] gva?’/r.z;T 7]
NELL COVER USED X Locxve STEEL covem 3
O FLUSY MOUNTED NELL COVER ]
O omer 3
SLT TRAP USED es O MR -]
MONITORING WELL PUMP BASE SET AT __68.1  rEET. f———— cvrwzn

CENTRALIZERS AT ___171.0  mxFr

3.0 fepr
57.0  mET : -3" — 8
__72.0 FEET a0 Pacx52.6 1
NOTE: FEET
ALL DEPTHS ARE MEASURED
FROM GROUND SURFACE _._u4or9m oS st
FEET

‘ UNLESS OTHERWISE NOTED: HOLE CLEANED oUT

._.:.-\N Am o stamess smm
[YPE B WELL =3%=— Wl
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MONITORING WELL MATERIALS

CERTIFICATION
I TEM,/MA TERIAL OAIE USED  BATCH NUMBER
SAND
8-07-89 1
BENTOMITE s 1
STAINLESS STEEL SCREEN (PrePackaced B 1)| 8-07-89 1
STAINLESS STEEL CASING (Prepacacer B T0)| 8-07-89 1
STAMLESS STEEL CENTRALZERS  (PREPACKAGED & 120 ) 8-07-89 1
STAIMLESS STEEL CAPS (Prepackacer B )| 8-07-89 1
MONITORING WELL PUMP (Prepackacer B T20)| 2-08-90 4
| 7-27-89 1
erOUT
8-08-89 1
WELL COVERS | 8-07-89 1

SURFACE CASING

COMMENTS: |

®

0BSERVER SIGNATURE/DATE._. (000 0 ;O N g, 8-08-89

C. Allison Hodges &
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POST—WELL COMPLETION
CHECKL/IST
COMPLIANCE
DATE INITIALS
POST— COMPLETION TA

. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 8-08-89 _cAad
OTHER EQUIPMENT.

2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 8-08-89 CAH
CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE :
SPECIFICATION * PROVIDED. .

3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION* 2-08-90 DO\
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVTY
RECORDED. |

4 DRILLING SITE PROPERLY CLEANED UP AFTER 8-09-89 c B '4

' COMPLETION OF WELL INSTALLA TION.

e RELEASE SPECIFIC TECHNICAL DIRECTIONS FOR REGULA 70‘})’ COMPLIANCE MONITORING WELLS
PHASE |, OAK RIDGE NATIONAL LABORATORY, OAK RIDGE, W.0. K—4147, APRIL 1987.

OBSERVER SIGNATURE/DATE_\ . C\QQ& A '\XD&Q\D\,—B-Og 89
C. Allison Hodges

‘: . Crenden S ks 2-08-90
D. Charles Lytkle
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WELL MNo._1085

LOCATIONMAG 7_ I

MONITORING WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF

DEVEL OPMENT: Surging and Pumping

DEVELOPMENT
BEGAN DATE: 2-08-90 TIME:

DEVELOPMENT
ENOING DATE:__ 2-08-90

DEVELOPMENT
oBsErVED 8y: D. Charles Lytle

ONE WELL VOLUME: 58.8 GALLONS
TOTAL GALLONS PUMPED:___215  TOTAL WELL VOLUMES PUMPED:_3.7

INITIAL pH: 7.2  FINAL pH: 7.6
INITIAL CONDUCTIVITY (us): 154 _FINAL CONDUCTIMITY (uS)_660
DESCRIPTION OF INITIAL TURBIDITY: M1 1KY

DESCRIPTION OF FINAL TURBIDITY: Clear

FINAL MEASURED TURBKDITY: 4.0 NTU's

werl arorovep 8y R. C. Williams MMES

aDor

OF WATER: None

WATER B GROUND SURFACE O TANK TRUCX A

DISCHARGED 0O STORW SEWERS 0O STORAGE TAMKS
) (23 O ORUS 0 oOmMHR

INVTIAL PRE-DEVELOPMENT
WATER DEPTH: 3.8 feet below ground level,

DEVELOPMENT OBSERVATIONS

OBSERVER SIGNATURE/DATE "D Cnant oS Gl

2-08-90 .

D. Charles L;ﬂe
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MONITORING WELL DEVELOPMENT PROGRESS

ONE WELL VOLUME = _ 98-8 guions

DATE | Tme | Suas | OESETN | LI | oH oy | oo | ik | commenTs
A PUMPED TURSIDITY ) ’Zsr)r PUMPED |  PUMPED

2-08-90 | 0930 | 40 |Milky - | 7.2[758 | a0

2-08-90 | 1130 | 65 [adtVY | - [7.s/619 | 105 1.8

2-08-90 | 1500 | 110 |Clear 4.0 | 7.6/660 | 215 3.7

RESULTS AT END
OF DEVELOPMENT Clear 4.0 7.6[660 215 3.7

COMMENTS  \ice recharger; water cleared pretty fast; passed and moved off

hole.

o

OBSERVER SIGNATURE/DATE. T € ot ane st 2-08-90
U, Chatrles Lﬁ%“
[~ —
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¢

CHANGE IN WATER LEVEL IN FEET
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Engineering, Design & Geosciences Group, Inc.

@ CHAN OF CUSTODY RECORD e

FOR

MARTIN MARIETTA ENERGY SYSTEMS

NUMBER

50, Box 23010 Kuowville. Tn 376331010 OAK RIDGE NATIONAL LABORATORY \O&Sub
WELL NO. LOCATION: TYPE:
O35 WAG — 3 VWATE R,
SAMPLER: N SAMPLE INTERVAL: DATE: TIVE:
2oL B S S oy -y 1.
(o £ IR — . -0 -89 /S 30
RELINQUISHED BY: DATE: . WITH: recavep gy: | oATE: | TME: WH:
(SIGNA TURE) - (SIGNATURE) |
2 000 Nodae gsHE 3| EDes %ﬂ,@g §-15¢7 | ;%37

F; Beq

“61 40 61 @

TYPE OF SAMPLE: O SPLIT SPOON CORES—-SOI
O A/R ROTARY CUTTINGS—-ROCK

0O AUGER CUTTINGS—SOIL
B ORILL WATER (NO AIR IN SAMPLE) D OTHER

O AUGER CUTTINGS—-ROCK

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

REMARKS:

:
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1.0 General Information
1.1 Well Location

Monitoring well number 1086 is located in WAG 7.
It is located approximately 600' northeast of
chemical waste pit #7 and approximately 600'
northwest of the shale fracturing batch plant.
The location is shown on ORNL drawing number
C3E20004 A075. Survey coordinates for this well
are N 17454.7736, E 28117.0075 (X-10 grid) or
latitude 35° 54' 42.16" and longitude 84° 18
59.48". Coordinate data were provided by Martin
Marietta Energy Systems. The method used for
conversion from X-10 grid to Tennessee-Lambert
State Plane Coordinates came from the publication
"Tennessee Valley Authority Data Services Branch
and Mapping Services Branch, Oak Ridge, Tennessee,
DOE Plant Control, November 6, 1985, Field Book:
ESS-3115, pp. 1-20." The latitude and longitude
were calculated by Adams Craft Herz Walker
Engineering, Inc., using methods from the U.S.
Coast and Geodetic Survey Publication 62-4, "State
Plane Coordinates by Automatic Data Processing."

1.2 Drilling Information

Well number 1086 was drilled by Geotek Engineering
Company. A Mobile B-50 and an Inéersol Rand T-4
rig were used to drill this boring for monitor
well installation under operation of Rick Herron

PAGE _1 oF 23
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and Larry Ledbetter with the assistance of George
Akins and Rick Herron. Drilling commenced on
6/27/89 and was finished on 7/27/89. Paragraph
2.4.1 includes a detailed discussion of the well
installation and a well schematic is included on
the well installation/completion form. A synopsis
of the drilling activity follows:~

6/27/89: Steam cleaning auger rig, pan and tools.
Mobilize to site. Lay plastic.

6/28/89: Split spoon from 2.0' to 4.3'. Auger
with 6.0" auger to 5.0'. Split spoon
from 5.0' to 5.4'. Auger to 6.6' or
auger refusal. Bulk density taken from
2.6' to 2.9' equaled 1.94 grams/cm3.
Cannot complete well with augers. Must

use air rotary method. Auger from 0.0'
to 4.0' with 22.0" auger to install
diverter casing (15 1/4"). Install and
grouted diverter casing. Hole covered -
with plastic. Two split spoon samples
were taken. (1086S01 and 1086S02).
7/25/89: Steam cleaning air rotary rig and
containment box. Mobilized to site and
setting up. Drill with an 8.0" tricone
bit. Contained all cuttings in
containment box. Hard rock at 10.0°'.
Drilled to 15.0' and.check for water.
After recharge of 1 hour, water at

This information was typed directly from field notes
and was edited only when necessary for clarification.
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10.0'. Drill to 20.0' as per Steve

Laman. After 1 hour recharge water was
at 15.0' from surface. Drilled to 25.0'
as per R. Williams. Allowed well to
recharge. Water level at 18.0'. Drill
to 30.0' as per R. Williams, checked for
water. Water level at 29.95'. Allowed
well to recharge overnight. Compressed
air sample and drill water sample taken.
No signs of hydrocarbon from air under
ultraviolet light.

7/26/89: Meeting with Bill McMaster, Mike Ebers,
R. Williams, Jill Greene and Doug
Connery. As per meeting 1086 borehole
filled in with sand (13.0') to level of
17.0' and bentonite (2.0') to level of
15.0' to make the borehole depth only
15.0' (zone actually wanted to monitor).
Borehole was filled in with 4.5 bags of
sand to a level of 18.0' and 1 bucket of
bentonite to a level of 15.0'. After
bentonite was allowed to hydrate for 4
hours, the well was set. A 10.6'
section of 2.0" stainless steel screen,
cap and 10.0' section of 2.0" casing was
installed to a depth of 14.75°'.
Centralizer was placed at 9.0'. Four
bags of sand were poured into borehole
to a depth of 3.75' and 1 bucket of
bentonite to a depth of 3.0'.
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7/27/89: The hole was grouted using 5 bags of
cement and 25 lbs. of powdered
bentonite.

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

2.0 Technical Information

2.1 Decontamination Procedures

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

2.2 Geology
WAG 7 is located in Melton Valley, which is in the
Valley and Ridge Physiographic Province of East
Tennessee. WAG 7 is underlain by shale,

FMGF_:L.O’JE&.
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siltstone, and limestone of the Conasauga Group.
The Conasauga Group in the Oak Ridge area consists
of six formations. They are, in ascending order,
the Pumpkin Valley Shale, Rutledge Limestone,
Rogersville Shale, Maryville Limestone, Nolichucky
Shale and the Maynardville Limestone. These rocks
have undergone extensive deformation and contain
many folds and faults resulting in varying strike
and dips. The average strike and dip appears to
be consistent with the regional strike of 56°
northeast and dips of about 30° to the southeast.

Sample Collection

Two soil samples (1086301 and 1086S02) 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 1086S01 was
collected in the split spoon interval from 2.1 to
2.6 on 6/28/89, and soil sample 1086S02 was
collected in the augered interval from 6.0 to 6.6
on 6/28/89. Sample 1086S02 included clay (soil)
as well as weathered shale (rock) and was
collected directly from the auger stem. A drill
water sample was collected from the water pump on
the drill rig on 7/25/89. Analytical results for
these samples can be obtained from the Remedial
Action Program data base at ORNL.
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A bulk density soil sample was collected from the
split spoon sample interval from 2.6 to 2.9. The
sample was measured, and weighed, and a bulk
density of 1.94 grams/cn? was calculated.

Installation and Development
2.4.1 Installation

This was a type D well. A six-inch diameter
boring was augered from ground surface to auger
refusal (6.6 feet). The air rotary method was
required to complete the well because the augers
refused before the specified total well depth was
reached. Therefore a twenty two-inch diameter
boring was augered from ground surface to 4.0' and
a fifteen-inch diverter casing was installed and
grouted. The air rotary method was then used to
drill an eight-inch diameter boring to a total
depth of 30.0 feet. The boring was filled in with
4.5 bags of sand from 30.0' up to 18.0' and 50
1bs. of bentonite pellets were used to fill the
boring from 18.0' up to 15.0'. A two-inch
diameter stainless steel screen was installed from
14.55 feet to 4.15 feet. A two-inch diameter
stainless steel casing was installed above the
screen at 4.15 feet and extended 1.92 feet above
ground surface. A sandpack was then poured into
the annular space from 3.75 to 14.75 feet, with a
.75 foot bentonite seal poured into the annular

PAGE_60/"

23

——trt



ERC / EDGE
'= Environmental MONITORING WELL PROGRAM
W

and Energy WELL DATA NAREATIVE
Services Co. WELL

space from the top of the bentonite seal to the
surface was tremie grouted with a cement/bentonite
slurry. A detailed schematic of the well is
included on the well installation/completion form.

2.4.2 Well Development

Well number 1086 was developed to remove drill
cuttings,'silt, énd other fines from the
monitoring well. The monitoring well was
developed using a Geoguard pump with an air
compressor. All pumps were cleaned prior to use
according to specified cleaning procedures (see
Paragraph 2.1). The well was developed until a
measured total of 207 gallons of water had been
evacuated and the clarity of the discharge water
was approved by the company representative. The
final turbidity value measured was 20 NTU's. A
development form showing the exact method of
development and other pertinent data is appended.

2.4.3 Installation of Dedicated Monitoring
Well Pump

After the well was developed, a Geoguard Model No.
5614 dedicated monitoring well pump was installed
on 2/12/90 at a depth of 13.0 feet below ground
surface. These punps are decontaminated at
American Sigma and are sent prepaékaged. A copy
of the pump certification is kept on file at ORNL.
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2.5 Hydraulic Conductivity Testing-

Well number 1086 was tested for the determination
of hydraulic conductivity of the aquifer in the
vicinity of the well screen. This was
accomplished by instantaneously removing a known
quantity of water from the monitoring well and
measuring the recovery of the water level over
time. The changing water levels were measured
using a Druck 15 psig pressute transducer and an
Omnidata Datapod II data recorder. The hydraulic
conductivity value of 2.81 x 10> cm/second (shown
as permeability on the hydraulic conductivity
calculations) was calculated using the Bouwer and
Rice method. A computer printout of the hydraulic
conductivity calculations is included in this data q
package. '
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PRE—DRILLING CHECKLIST FOR
MONITORING WELLS
COMPLIANCE

PRE—DRILLING TASKS

1.
2
Ja.

Jb.

S

6.

- ADDITIONAL NOTES/OBSERVATIONS:

EXCAVATION PERMIT OBTAINED.

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

PRE—PACKAGED SCREENS, CASINGS AND CENTRALIZERS
WERE USED.

WORK AREA FOR SAMPLE EXAMINATION COVERED WTH
CLEAN POLYETHYLENE.

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

POLYETHYLENE COVER IN PLACE OVER HOLE.

DATE  INITIALS

6-27-89 c AR

6-27-89 o~
N/A

7-26-89 c AN

6-27-89 c iy

6-27-89 C Al

6-28-89 (Ll H

OBSERVER SIGNATURE/DATEC___. C\)&Q_LQA“*\&&-(%Z_, 7-27-89

C. Allison Hodges
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DECONTAMINATION CHECKLIST
DRILLING EQUIPMENT

DEIONIZED

. ISOPROPYL

EQUIPMENT SCRAPE gzg”ﬂ -;%‘E’ AL gzzgt wA gg
RIG X X X N/A N/A
AUGERS X X X X X
éﬂs 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 (. meN N Am\,u/7 25-89

C. Allison Hodges
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ORNL MONITORING WELL LOG

PAGE _1_ oF_ 2 _

HELPER:
ORILL:

Locamion-__WAG 7

DATE: sStaRT: __6-28-89

priLeR: Rick Herron/Larry Ledbetter FINISH:

7-27-89

George Akins/Rick Herron

LocGeD 8y: _C. Allison Hodges

B-50 Mobile Drill, Ingersol Rand T-4

HEALTH PHYSICIsT: _W. H. Shinpaugh

PE DRILLING: Auger/Air Rotary

LUBRICANT TvPe.__Green Stuff

No. SAMPLES TAKEN__N/A ree.__N/A
CONTAIMUENT Tyee- Plastic, Pan, Containment Box
THICKNESS OF SOIL (REFUSAL DEPTH): 6.6' ORILLING FLUID SAMPLES:
DEPTH DRILLED IN Rock—____23-4' nee.__Water DATE: T1-25-89
TOTAL DEPTH OF WELL: 30.0°
DEPTH SAMPLE PERCENT
(FEET) (NUMBER & RECOVERY SOIL/BEDROCK DESCRIPTION
FROM| TO INTERVAL) |(SPLIT SPOONS)

0.0} 2.0 Gravel. (fi11 material)

2.0 3.4] 3998398 100% Clay, mottled, 1ight brown and dark yellowish
orange, firm. Bulk Density @ 2.6-2.9' = 1.94
grams/cm3. A '

.41 3.5 Shale, very brittle, dusky brown.
.51 4.0 10% Clay, mottled, light brown and dark yellowish
orange, with some gravel, fill material fall in.
4, Shale, very brittle, dusky brown.
5. Shale, very brittle, dusky brown - Augered
interval. '

5.0] 5.4 10% Shale, very brittle, dusky brown and olive gray,
with some clay, dark yellowish orange.

5.4 6.6 %9%9%0% Shale, hard, brittle, olive gray.

6.6/10.0 *Smooth, regular drilling. '

10.0(11.0 Smooth, regular drilling encountered. Hard rock
at 10.0' (limestone).
11.0{12.0 Rough, hard, slow drilling.
12.0]18.0 Smooth, fast drilling.
q18.0 20.0 Rough, hard drilling.
20.0[25.0 Rough, hard, irregular drilling, lots of rock
passing through containment tube.
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DEPTH SAMPLE PERCENT
(FEET) (NUMBER & | RECOVERY

PAGE 2 _ oF_2

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

Smoother drilling. Drﬁ11ing still hard.

30.0 Total Depth

*No detailed T1ithologic logs could be provided
due to use of containment box for the interval
from 6.6' to 30.0 feet.

®
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WELL INSTALLATION /COMPLETION FORM

O.RN.L._MONITORING WELL PROGRAM
LOGGED PROOF‘ﬁT
ar: C. Allison Hodges 8y ichael L. Ebers

ORILLING COMFANY: Geotek

Rick Herron/ George Akins/
ORILLER._ larry Ledbetter HELPER: _Rick_ Herron
EQUIPMENT ®W_22 /mwneHAvcer 4.0 Lr

Locamon__UWAG_7
ORNL_GRID COORDINATES

17.,454.,7736
£ 28,||7,0075
ELEV. GROUNQ_162.37
ELEV. TOP STAINLESS
STEEL casinG__164.29
OFRILLING DATES:
STARTED:_6-27-89
FINISHED_1=27-89

LOCKIMG STEEL COYER

B_ 8  mwewaueer_11.0 . r,

NN "."
RLLS

NN &

MATERIALS USED

EST. USED

voL. voL.
10.4 smrET OF __2 _IN. S.S. SCREEN
6.1 FEET OF __2 __IN. S5.5. CASING

(A~
B
[e]

SACKS OF SAND

POUNDS OF BENTOMITE PELLETS
SACK'S OF CEMENT

POUNDS OF POWDERED BENTONITE
GALLONS OF WATER (CEMENTING)

o
o
(2]
o
o

®

w

o
~nN
oo
olo

w
o
o

REASON FOR ONFERENCES BETWEEN ESTIMATED
VOLUMES AND USED VOLINES

Irregular boring diameter and
spillage.

NELL COVER USED 0O tooove sTER coem
B AAUSY MOUWTED NELL COWER
Q onen -

SLT TRAP USED b 2 0| am 0

MONITORING WELL PUMP BASE SET AT __13.0  rEeT.

" _10 wov ousenr

STEEL PROTECTIVE CASING

SENTONITE PELLET SEAL
3.0 g 3.70 ooy

PACK
H90 % 14.75 sy

SOTIOM OF BOREWOLE

TYPE [ WELL immonis teons0.5m

to 14.75',

CENTRAUZERS AT 9.0 7 .

p— _ 2 o DaETER

’ stameess s L, 010

FEET. SLOTED SOREEN
NOTE: 4.15 ml4.55.5r
ALL DEPTHS ARE MEASURED
FROM GROUND SURFACE HOLE CLeAED ouT —2_mor ovuern sramesss|
UMLESS OTHERWISE NOTED: l4.755r STER LT Ras AP

14,55 5 14.75.57

NOT TO SCALE
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MONITORING WELL MATERIALS
CERTIFICATION

I TEM,/MA TERIAL DATE USED  BATCH NUMBER
SAND

7-26-89 1
BENTOMITE

7-26-89 Stores

. STAINLESS STEEL SCREEN (PrePackacep 3§ [2°)| 7-26-89 Stores

STAINLESS STEEL CASING (PrePAckaGED [ g2 )| 7-26-89 Stores
STANLESS STEEL CENTRAUZERS (PREPACKAGED 4 Yo )| 7-26-89 Stores
STAIMLESS STEEL CAPS (PrePackacep 3 12°)| 7-26-89 Stores
MONITORING WELL PUMP (Prepackacep 3 T )| 2-12-90 4
GROUT : :

7-27-89 1
WELL COVERS 7-27-89 1
SURFACE CASING 7-26-89 1
COMMENTS:

caserver sovarrearC_ 100 s =S i\\oc&w\u7 89 P

C. Allison Hodges
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POST—WELL COMPLETION
CHECKL/IST
COMPLIANCE
DATE INM/ITTALS
POST— OMPLETION TASK.
. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 6-28-89 /9
OTHER EQUIPMENT.
2 ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 7-26-89 JoN
" CUTTINGS DISPOSED OF IN ACCORDANCE WITH THE
SPECIFICATION® PROVIDED. ,
3 WELL DEVELOPED IN ACCORDANCE WITH THE SPECIFICATION® 2-12-90 DL
PROVIDED AND DETAILS OF THE DEVELOPMENT ACTIVITY
RECORDED.
£ DRILING SITE PROPERLY CLEANED UP AFTER 7-27-89 CAR

COMPLETION OF WELL INSTALLATION.

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

OBSERVER smvuwefﬁurc, \C(Q&QL_@!—\/- \‘&z;c%e/\_, 7-27-89

C. Allison Hodges

. C&\oﬁs@£p\xsuv 2-12-90

D. Charles Lyt]e

PAGE
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" MONITORING. WELL
DEVELOPMENT FORM

DEVELOPMENT DETAILS

METHOD OF . .
OEVELOPMENT: _Surging and Pumping

DEVELOPMENT
BEGAN DATE: 2-08-90 TIME:

DEVELOPMENT
ENDING DATE: __ 2-12-90

DEVELOPMENT

ogstrveD gy-  D. Charles Lytle

ONE WELL voLuME: 6.1 GALLONS

TOTAL GALLONS PUMPED:_ 207 TOTAL WELL VOLUMES PUMPED:_ 34.0
INITIAL pH:__ 15 FINAL pHe_ -3 A
IMTIAL CONDUCTIVITY (uS):—_359  FINAL CONDUCTIATY (uS)_221

DESCRIPTION OF IMITIAL TURBIITY:__ Milky

DESCRIPTION OF FINAL TuRgiD/TY.___S1ightly Cloudy

FINAL MEASURED TURBYOITY: 20 NTU's

MELL APPROVED BY: R. C. Williams MMES
ODOR

OF WATER: None

WA TER @ GROUMD SURFACE O TANK TRUCK
DISCHARGED O STORM SEWERS O STORAGE TANKS
70 Q ORUMS O OTHER

INITIAL PRE-DEVELOPMENT
WATER DEPTH: 5.1 feet from ground surface.

DEVELOPMENT OBSERVATIONS

MMWAWArz').Q}\oﬂQm(&%cm 2-12-90 q
D. Charles Lytle
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LOCATION: _WAG 7
pATE _2-12-90

MONITORING WELL

DEVELOPMENT PROGRESS

ONE WELL VOLUME = 5.1 cattowns

paTE | TME | s | OETEETN | ey | oH |“mary | cudaws | wiimes | couments

TURBINTY NTU'S) (es) PUMPED PUMPED

2-08-90 | 1300 30 Milky -~ ]7.5 359 | 30 4.9

2-08-90| 1615 57 | Milky -- | 7.6| 254 | 87 14.3

2-12-90{ 1000 | 110 Cloudy -- | 7.3] 352 | 197 32.3
STightly

2-12-90 [ 1030 10 Cloudy 20 | 7.3] 221 | 207 34.0
RESULTS AT END >lightly

el oy Cloudy 20 | 7.3] 221 | 207 34.0

COMMENTS  ater cleared up somewhat after surging but remains slightly cloudy.

We had 34.0 well volumes. Passed and moved off hole.

a , OBSERVER SIGNATURE/DATE > . ChondesSode. 2-12-90
D__Charles TyEle
o

oare 17 e 23



WELL No.__1086 1}

Co.

rvices

ERC / EDGE
Environmental
and Energy

Se

HYDRAULIC CONDUCTIVITY CALCULATIONS

-
Do w
o

HIN

F I 98 § )

Al

J=

i

TI
H0EFT &

N

N

Al

A4

M

I

e gy
R R AP I

(A

~
oy
~

MEHE

ETER

T
4

;

30

¥ [ nigma
T

~F

NI

GG T

=
A e

119

1
Y

At

-~

——
3=
3]

TER

o~ U7
o R
[ o
03

pace 18 oF 23.



O

o 0]

o

1-

2

~

g

pa—)

o
K + .
GmYo
(] 20
Ema "
QE-k
Wm a&

HYDRAULIC CONDUCTIVITY CALCULATIONS

5
2

r

(FEE

kY

A N A .

4 !

b e

pPace 19 orF 23,



ERC / EDGE
AP, Environmental WELL No._ 1086
: and Energy
A 2

Services Co. | ’

CHANGE IN WATER LEVEL IN FEET

10.C
9.0

70
6.0

50 === ' :
40.

3.0

+H+T

-4+ 4+

HIH—f.-4-

(03}
08

Q7
0.6

0.5
04

0.3 —

0.1$

0.l :
09

0.08
0.07
0.06

0.08 B===
0.04

T T
o T =
1 o o

0.03 =

0.02 =

0.0l

e 30SEC. | 2 3 4 SMIN.
TIME IN MINUTES
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@ CHAIN OF CUSTODY RECORD /T
| o NUMBER
Engineering, Design & Geosciences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
1) .
PO, Box 29010 Kaomville, T 37933-1010 OAK RIDGE NATIONAL LABORATORY ool
WELL O, LOCATION: TYPE:
. \ORS STWAG ~ F So
SAMPLEF;. Ndor_ | SHMPLE NTERVAL DATE: TE:
- G009 S ore— v » &
—(SINATURE) 2. | - Z‘.QI ol -28-89 o84 O
RELINQUISHED BY: pATE: | TME:| . WTH: recevep 8y | oame | mme WITH:
 (SIGNATURE) ~ (SIGNATURE) |
. . — — '/ ' :
= MAQQ;GA 0589|1087 SE W 2o lasos | L6
Y b 28| LD M, Fespan J7/5gri)2007
TYPE OF SAMPLE: H-SPLIT SPOON CORES—-SOIL O AUGER CUTTINGS—SOIL O AUGER CUTTINGS—ROCK
O AR ROTARY CUTTINGS-ROCK O DRILL WATER (NO AIR IN SAMPLE) Ol OTHER
ALL SAMPLES ARE IMMEDIATELY PLACED IN I-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.
REMARKS: ‘ |
g
[¢]
|
(o]
o
2




SAMPLE

Engineering, Design & Geosciences Group, Inc.
726 Pellissippi Parkway

CHAIN OF CUSTODY RECORD B

FOR

MARTIN MARIETTA ENERGY SYSTEMS | o s
OAK RIDGE NATIONAL LABORATORY | T

o

B (\QQJ\EJ\MQGL&

. P.0. Box 23010 Knoxvllle 'l'n 37933-1010
WELL NO. LOCATION: TYPE:
O5% SING = F o
SA fLER C A SAMPLE INTERVAL: . DATE: , TIME>
2 2o 7SIGNATURE, (e -~ . (o O, —25- 39 O8s >
RELINQUISHED RY: _ DATE: | TIME: » WITH: /?Z' CEIVED BY: DATE;  TIME: WTH:
 (SIGNATURE) - : (SIGNA TURE) '
SR8 | EPCE W Vsths|2io5| LD

7‘/5/rY i

2. L%

.z/;%‘ji 28| L0 m.}x.,u,éw

TYPE OF SAMPLE: 00 SPLIT SPOON CORES—-SOIL
0O AIR ROTARY CUTTINGS~-ROCK
ALL SAMPLES ARE IMMEDIATELY PLACED IN |—-CHEM SPECIALTY CLEANED CONTAINERS AND SEALED.

,E( AUGER CUTTINGS—-SOIL

O DRILL WATER (NO AIR IN SAMPLE) 0 OTHER

D AUGER CUTTINGS-ROCK
<0 ( A»/ZC?QL——/

rEMARKS: T albioc vk Sl tr ek (whevlace

bed

"€ 03 2¢ °

e



“£2 40 ¢z 9bed

[ )] CHAIN OF CUSTODY RECORD Qe

| _ _ pastd NUMBER
Engineertng, Design & Geosclences Group, Inc. | MARTIN MARIETTA ENERGY SYSTEMS
 Fo. Box 3310 Maoxwille, T 570331010 OAK RIDGE NATIONAL LABORATORY 1086 02o]
WELL NO. LOCATION: TYPE:
OB/ - WG — . PNTER
SAMPLER: o SAMPLE INTERVAL: DATE: TIME:
Q—% VLS | 07-2-S 4 Vo5 s~
RELINQUISHED BY: DATE: | tme:| . mm: RECEVED BY: | DATE: | .TME: WIH:
(SIGNATURE) S (sevamre) |
[ Qb&g.w@v\{&gcgc}q/\ odelt | T WMJ : 731 VY A ) |
H \J U L
IYPE OF SAMPLE: D) SPLIT SPOON CORES—SOIL 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: ’ |







Appendix B

‘ Operating Instructions for Handling Cuttings and Water From Well
Drilling and Development of the Groundwater Quality
Monitoring Wells






OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND WATER FROM
FROM WELL DRILLING AND DEVELOPMENT OF THE
GROUNDWATER QUALITY MONITORING WELLS

Prepared by
J. A. Greene






PROCEDURE REVIEW AND APPROVAL Form

Environmental and Health Protection Division

F Operating Instructions for Handhng Cuttings and Water trom
(=3

Monitoring Wells
Procedure No. Rev. No. Q Date

Author

Implementing unit and the next higher ievel manager. SOPs must be reviewed by QA staff to
sssure that QA requirementa are met and to verily that applicable standards are specilied.
Signatutes of the approvers MUST appear on the first page of each approved procedure.

The required approvers and the QA reviewer muet sign bdelow,

Approved by: Date

Mesages. Iimpismesitag Valn

Date

Reviewed by: W%M) Date {//é'/?ﬁ

welity Asnvtansas

Procedure Title kgll Prilling and Develogment of t Groundwater Quality

REVIEW AND APPROVALAt a minimum. procedures are approved by the manager of thei

la the spaces Delow Indicate additional reviews (R) or approvals (A). All reviewers and
approvers must sign and date this form defore the procedure can de finally approved.
if more than one procevdre s being reviewed, attach Iist.

>

R/ Name —n Date,

R —Factity—tteneger gfﬁs-neehaa J.R. Laws / 'I/ﬂ Jl/ 4/8/9

Environmental Protection Officer

Safety Officer

Otfice of Operational Satety

—
i
1
!
!
'
t

Health Physics L Z. -3/ ~

tadustrial Hyglene E / \ g l‘fliﬁ

Division Director /

Associate Divieion Dlirector

Section Head

omer Proect mmfg( A c:zezw 0 Mg 1i9/50

omer  Enicisasatal Conglinne C.E "CE N L wlclr

JesBERJININ

Other M_Mw C.B., Sc¢.it -&%‘% //r////Fy

1
"

Is revision of the SAR/OSR required? ves X NoO

—

|

If yes, by whom:
Signature 7/)//)4/4 § /(( m Date 9'30"99

Next review dates: Zur(, S
]

Forward 8 completed copy of this form to the division QA Office, 4S00N, MS-6186.







1.0

2.0

3.0

4.0

OPERATING INSTRUCTIONS FOR HANDLING CUTTINGS AND WATER FROM
FROM WELL DRILLING AND DEVELOPMENT OF THE
GROUNDVWATER 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 radiocactive 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/Rl. 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 radiocactive 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 by IH which 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 (0OVA).

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.

IR 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 dispgsal 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 Radiation Protection Personnel monitor and determine the presence

of detectable radioactive contamination in drill cuttings during
well-drilling activities. They provide guidance to ensure that
exposures to the workers, public, and enviromment are kept as low
as reasonably achievable. They also provide radiation monitoring
during the precursory cleaning by the drillers.

5.2 Well-Drilling Personnel perform well drilling and completion
activities. They package soil and water in appropriate containers
and transport 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 Hyvdrogeologists 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 wvater 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 by RP and IH before drilling
begins. Because additional information is gained during drilling,
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vell ratings may be changed by RP and IH as the work progresses.

A lower RP Category rating will be changed to a Category 3 rating
upon encountering radiocactive contamination within the Category 3
range defined in ORNL/M-116/Rl1. 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

lover rating after drilling to a certain depth or for development

purposes, depending on the history of the area. The documentation
procedure stated above for an increase in rating must also be ‘
followed for a decrease in rating.

CATEGORY 1 WELLS (RP OR IH)

6.2.1 Category 1 Drilling

6.2.1.1 Category 1 Auger Cuttings
" a. Auger cuttings will be collected in a catch pan.
b. An RP representative will scan the cuttings

intermittently to check for radioactive contamination.
Cuttings will be inspected for any unusual
discoloration or odor by the hydrogeologist.

c. If there is no contamination detected, proper on-site -
disposal or disposal at the steam cleaning area will
be done.

6.2.1.2 Category 1 Air Rotary Drilling

a. Cuttings will be collected in a containment box.
b. When the containment box is full, one of the following o
will be done to empty cuttings and/or decant water ,0

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

a.

b.

6.3.1.2

Category 2 Auger Cuttings
Auger cuttings will be collected in a catch pan.

An RP representative will scan the cuttings
continuously to check for radioactive contamination.
Cuttings will be inspected for any unusual
discoloration or odor and tested with a Photovac or
OVA by the hydrogeologist for presence of

RCRA materials.

If there is no contamination detected, proper on-site
disposal or disposal at the steam cleaning area will
be done.

Cuttings will be contained in drums if contamination
is detected. Proper disposal will be arranged by
Martin Marietta Energy Systems through Waste
Operations.

Category 2 Air Rotary Drilling

Rock cuttings and drill water will be collected in a
containment box. )

When the containment box becomes full, the RP
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 hiypdrogeologist. .
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If no contamination is detected, one of the following
will be done to empty cuttings and/or decant water
from the containment box:

(L) 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 radioactive contamination. An
inspection for unusual discoloration or odor and tests
with an OVA will be conducted for presence of RCRA
materials by the hydrogeologist. The pH will be
adjusted if necessary.

If no contamination is detected, the water will be
discarded by proper on-site disposal or disposal at
the steam cleaning area will be domne.

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

a.

Category 3 Augering

When a well is classified as an RP Category 3 or an IH
Category 3, continuous monitoring will be required by

_RP and IH. Vearing 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. If it is an IH Category 3, the IH
representative on-site will determine which (if any)
laboratory testing is necessary for chemical
contaminants.

c. Proper disposition of the containment box contents
will be decided by consensus of E&HP, the IH or RP
representative, 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 Water 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 IR field instruments by IH representatives
for the presence of RCRA materials..

6.4.2.2 A decision based on the tesﬁ results will be made
between E&HP and Engineering whether to continue
development.

BOREHOLE CLEANING , : ' -

When sludge and water have accumulated in the bottoms of boreholes
drilled in soil, the boreholes must be cleaned out prior to
setting casings. A decision based on the location of the borehole
and its rating will be made between the RP and/or IH

representatives whether the sludge and water from the borehole

must be contained in a drum. Water 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 IR
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 contamlnants will be done
if recommended by EM&C.

*Testing for tritium will be done for wetls located in areas where tritium contamination is suspected.
This decision will be made between RP and EMAC.
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