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October 10, 1989 consulting engineers

Mr. Duncan Schweitzer

Director, Engineering Division
Department of the Navy

Naval Submarine Base/New London
P. 0. Box 36

Groton, CT 06349-5026

RE: Fuel Tank Monitoring - Contract N62472-87-C-3338, 11000
Ser 8201/212, SC #B808K3 and 808E6

Dear Duncan:

Pursuant to our proposal dated June 16, 1988 as subsequently
modified and authorized, we are herewith submitting our work
product addressing the various tasks enumerated in the

proposal. These submittals focus on two main areas. The first
is a brief review of lining systems available for large concrete
tanks and the second is a report of the hydrogeology and
contamination discovered during the site work undertaken at the
base.

Our review of lining systems indicates that, in general, it is
quite expensive to place a lining system in the large OT tanks.
We have received encouraging testimonials from persons who have
had their tanks lined; however, we are concerned about the
ability of being able to detect a leak in tanks such as the ones
investigated. As you know, few methods are available for such
leak detection on these tanks and those that are available would
not meet the State's criteria for leak detection in any event.
Therefore, we believe that the efficacy of a lining system is
largely not measurable in the short term and might only be
evaluated through long-term groundwater monitoring
notwithstanding technological advancements in the field.
Further, as discussed in the attached report, we cannot at
present definitively state whether or not any particular tank
itself is leaking without further data. Thus, at this time we
believe that consideration of tank lining is premature and
should not be pursued without further data.

Regarding the groundwater, we have determined that impacts have
occurred as a result of petroleum product handling at the site.
The impacts which have been found are not severe on the upper
base but are more concentrated on the lower base. As alluded to
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above, we cannot determine with present data whether tank(s) are
the source of the impacts or whether the piping and associated
appurtenances gave rise to the impacts found. Pressure testing
of the piping could provide additional information regarding
specific sources.

We are available to answer any questions you may have on
anything herein and appreciate the opportunity to have performed
this work.

Sincerely,

2>§e-@u\,EL ClLLKCumﬂ*1”‘

Stanley E. Alexander, P.E.
Associate

/sw
Enclosure

87-143/Corresp.
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1.0

1.3

INTRODUCTION

Study Background

June, 1989, Fuss & 0O'Neill, Inc. was authorized to conduct
a hydrogeologic investigation of two underground storage
tank areas at the U.S. Naval Submarine Base - New London,
located in Groton, Connecticut. Investigations of ground
water and soil were made with emphasis placed on
identifying possible environmental impacts which may have
resulted from the loss of contents of the tanks into the
ground. The following text outlines our investigation and
presents our findings.

Site Location

The U.S. Naval Submarine Base - New London, is located on
the east bank of the Thames River approximately five miles
north of Long Island Sound. The Naval base is
approximately 0.88 square miles in area and is bisected by
the corporate boundary of the towns of Groton and Ledyard,
Connecticut. The naval reservation is bounded by the
Thames River to the west, Crystal Lake Road to the south,
U.S. Route 12 to the east (although some minor facilities
are east of U.S. Route 12) and a low ridge to the north
which extends northwestward from Baldwin Hill. A site
location map is provided in Figure 1.

Site Description

The U.S. Naval reservation at Groton serves as a base
where submarines and small support vessels are docked,
repaired and serviced. The naval reservation also
provides a number of facilities and services for crew and
support personnel including sleeping quarters, eating
quarters, educational facilities, shopping centers,
entertainment establishments, etc.

-1-
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The naval base is divided into upper base and lower base
areas. The Providence and Worcester Railroad, which runs
north to south through thé reservation, forms the boundary
between the two.

The upper base is the eastern, more elevated portion of
the reservation and accommodates the administration
facilities, living quarters, eating quarters, etc. The
lower base, situated to the west of the railroad and
directly adjacent to the Thames River, encompasses the
piers and maintenance facilities used in the upkeep of
naval vessels brought to the base.

Our investigation involved two underground storage tank
areas; one located in the upper and one located in the
lower base areas. The upper base tank area consists of
eight concrete underground storage tanks buried
approximately four feet below playing fields and adjacent
parking areas in the southern portion of the upper base.
The tanks are approximately 112 feet in diameter, 11 feet
in height and have individual capacities of approximately
750,000 gallons. The location of these tanks is indicated
on the naval base map presented in Figure 2.

Through conversations with employees of the naval base
public works department, it was related that these tanks
were constructed in 1942 in an area once occupied by a
small shallow lake. During this construction event, the
lake was drained and the tanks were constructed on the
lake bed. The lake was then filled in and the tanks
covered with material excavated from a small hill west and
adjacent to the tank area.
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Tanks OT-4 and OT-5 were designed and used as oil
reclamation tanks. The remaining tanks have been used to
store diesel fuel, No. 2 and No. 6 fuel oil. Tanks OT-5
and OT-7 were the only two tanks reported to still be in
operation at the time of this investigation.

0Oil is delivered to the site by tanker ships via the
Thames River. The tanks are filled through underground
lines which run from the piers to the storage tank areas.
Vessels are also fueled at the piers by pumping o0il out
from the tanks, back along the same lines.

The investigation in the lower base area was centered on a
30,000 gallon oil reclamation tank designated as tank
54-H. Tank 54-H is the northern most tank of a group of
six concrete underground storage tanks located at the
corner of Corvina Road and Amber Jack Road on the lower
base. The locations of these tanks are indicated on the
naval base map presented in Figure 2.

Tank 54-H is rectangular in shape and is 32 feet long, 22
feet wide and 10 feet in height. It is buried
approximately 1.5 feet below the asphalt driveway and
parking area of the fire station, which serves the naval
base.

In conversations with employees at the public works
department it was related that this group of storage tanks
was constructed in 1942 by excavating the area where the
tanks are located and assembling the tanks within the
cavity. The tanks were then covered over with material
excavated from the hole.



Tank 54-H is was used as an oil reclamation tank which
serviced the three underground storage tanks located south
and immediately adjacent to it. This tank was not in
service at the time of this investigation. As was the
case with the tanks located in the upper base, o0il was
pumped to this tank from off loading stations at the piers

via underground lines.

AREA TOPOGRAPHY AND GEOLOGY

The submarine base occupies a low lying area on the east
bank of the Thames River. Topographic highs are formed to
the west and the north of the reservation by Baldwin Hill
and a ridge extending to the west and to the south by
Bailey's Hill. A small hill forms a topographic high in
the center of the reservation and acts as a ground-water

divide, creating two separate drainage basins.

The northern drainage basin is occupied in part by a
wetland located at its southern end and is drained by a
small stream which flows westward towards the Thames
River. The stream has been dammed and a small man-made
pond has been created between the wetlands and the river.
The southern drainage basin has no stream or water body.
The basin has been modified extensively through
development and is now drained by a man-made storm
drainage system.

Information from well data obtained from Connecticut Water
Resource Bulletin No. 26 (Reference 1) indicates that a
buried bedrock valley may occupy the water shed basin in
the southern portion of the naval reservation. Well data

indicates that the bedrock in this area is deepest at the



center of the basin. The valley becomes progressively
deeper to the north, to a maximum of 92 feet below ground
surface. The basin then thins somewhat past the center to
75 feet deep at the north end, adjacent to the Thames
River. Well logs indicate that the southern-most section
of the basin is partially filled with till changing to
stratified drift material, consisting of layers of gravel,
sand, silt and clay, proceeding northerly through the
basin.

The bedrock underlying the Naval Reservation consists of
metamorphic and intrusive rock of the Metacoke Formation,
Hope Valley Alaskite Gneiss Formation and Potter Hill
Granite Gneiss Formation all of proterozoic age. (Refence
2). These formations represent part of the extension of
the Avalonian Anticlinorium, which underlies the southern

and western corner of the State.

GROUND WATER AND SURFACE WATER CLASSIFICATIONS

The State of Connecticut has classified ground water at
the U.S. Naval Reservation as GB/GA. Ground waters
classified as GB/GA are presumed to be unfit for direct
human consumption without treatment due to discharges,
spills or leaks of chemicals, or from land use impact.
The State's goal is to restore these ground waters to
drinking water quality.

The Thames River in the vicinity of the site has been
classified by the State of Connecticut as SC/SB. Surface
waters classified as SC/SB are presently not meeting
quality criteria for one or more designated uses. The
goal of the State is to return these waters to class SB.



4.0

SCOPE OF WORK

In order to determine the magnitude and extent of possible
environmental impacts of the underground tanks
investigated, soil borings were conducted and monitoring
wells installed in immediately vicinity of the tanks.
These reports addresses items (7), (8), and (9) of our
proposal dated 6/16/88, as amended.

Additionally, an overview of appropriate tank lining
methodologies was performed. A summary of the overview is

outlined in Appendix 7.

Subsurface Investigations

On July 22, 1989, soils samples were obtained at four
locations adjacent to tank OT-4. Samples were collected
continually at 2-foot intervals to the water table using a
24-inch split spoon sampler. The samples were screened in
the field using a Foxboro Century Organic Vapor Analyzer
(ova).

Soil samples obtained immediately above the water table
were placed in glass jars with teflon lined caps and
submitted to a Connecticut certified laboratory for
analysis of volatile aromatics, using EPA method 8020.
Scanning for petroleum products using U.S. Coast Guard
Method CG-D-52-77, was also performed.

Soil sample locations are indicated on Plate 1. Table 1
provies a list of sample locations, depth and OVA
readings. Table 2 presents a list of sample location,
sample depth and parameter level for those soils samples
submitted for laboratory analysis. Laboratory reports and
chain-of-custody forms are provided in Appendix 1.

-6-



TABLE 1

OVA READINGS
SOIL SAMPLES FROM TEST BORINGS
TANK OT-4

U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER, 1989

SAMPLE DEPTH 0.V.A. READING (ppm*)

(FEET BELOW GROUND SURFACE) TB-1 TB-2 TB-3 TB-4
0-2 ND ND ND ND
2-4 ND ND ND 0.5 ppm
4-6 ND ND ND 0.5 ppm
6-8 ND ND ND ND

ND - Valves are below detectable levels.

* Note values are given in ppm equivalence to methane.

0823a89cjf



TABLE 2

LABORATORY ANALYSIS OF SOIL
SAMPLES FROM TEST BORINGS
TANK OT-4

U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER 1989

SAMPLE DEPTH PETROLEUM VOLATILE
LOCATION (feet) SCAN AROMATICS
(mg/kg) (mg/kg)
TB-1 6-8 ND ND
TB-2 4-6 ND ND
TB-3 6-8 ND ND
TB-4 4-6 -940 ND

0823A89CJF



An investigation of soils was also conducted at monitor
well locations in close proximity to underground storage
tanks OT-7, OT-8, OT-9 and tank 54-H. Four monitor wells
were placed near each tank, one in each quadrant, so as to
detect any product that may have leaked from the tanks to
the soil or ground water. The locations of monitor wells
constructed in the upper base bare shown on Plate 1.
Locations of monitor wells constructed on the lower base
are shown on Plate 2. Soil samples were obtained at
5-foot intervals at each monitor well locations using a
24-inch split spoon sampler. All soil samples were
screened in the field for volatile organic compounds using
an OVA. Table 3 provides a list of sample location, depth
and OVA reading.

Monitor Well Construction

A total of sixteen monitor wells were constructed within
the unconsolidated deposits at localities in close
proximity to tanks O0T-7, OT-8, 0OT-9 and H. Locations of
monitor wells MW-1 through MW-12 are provided on Plate 1.
Locations of monitor wells MW-13 through MW-16 are
provided on Plate 2.

The monitor wells were situated within the unconsolidated
deposits so that approximately 5 feet of screen was placed
into the saturated deposits with approximately 2 feet of
screen remaining above.

Split spoons were decontaminated in the field before
taking each soil sample to ensure proper quality control.
Decontamination was undertaken by washing with detergent
and water, rinsing in tap water, rinsing in 40 percent
methanol solution and then rinsing a final time in

deionized water.
-7-



TABLE 3

OVA READINGS
SOIL SAMPLES OBTAINED FROM
MONITOR WELL LOCATIONS
U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER 1989

MONITOR WELL¥* DEPTH 0.V.A. READING

LOCATION (feet) (ppm) **
MW-17 5-7 60
MW-7 10-12 4.3
MW-13 10-12 22
MW-14 10-12 800
MW-15 10-12 40
MW-16 10-12 410

* Note: Soils screened at all other locations were below detectable
limits.

** Readings are given in ppm equivalence to methane.

0823a89cjf



All monitor wells were constructed of 2-inch inside
diameter schedule 40 PVC with No. 10 slotted screen. Well
casings are composed of the same material and have equal
nominal internal diameters. Screen and casing sections
were joined using threaded couplings.

Bore holes for the monitor wells were excavated using a 3
7/8 inch inside diameter hollow stem auger.

A filter pack of New Jersey silica sand was installed in
the annular space around the screen and continued to a
height of 1 foot above the screen. The particle size of
the filter pack was selected based on screen slot size and
grain size of the unconsolidated deposits.

A l-foot seal of bentonite pellets was placed on top of
the filter pack. Bentonite grout or pellets were used to
fill the annular space above the seal. A locking cap was
then installed on the PVC well casing and covered with a
12 inch diameter steel curb box protector secured by 2
9/16-inch hex bolts. Both locking cap and steel protector
were anchored into the ground in approximately 1 foot of
concrete.

Concrete collars were placed around the steel curb box
protectors covering monitor well MW-13, MW-14, MW-15 and
MW-16 and reinforced with ASTM 185 welded wire fabric.
These collars were reinforced as they were installed in
the driveway and parking area in front of the fire house
located on the lower base. The reinforced concrete collar
design is detailed in the drawing presented in Appendix 4.



All down hole equipment and the entire working area of the
drilling rig was steam cleaned before construction of each
monitor well to ensure proper quality control.

Following completion, each monitor well was developed by
pumping with a centrifugal pump and by bailing.
Development was conducted in order to ensure a good
hydraulic connection between the screened interval and

aquifer was achieved.

Description and depths of materials encountered during
well construction are provided in well logs in Appendix
2. Monitor well design and installation information is
provided in the well logs and more specifically in well
completion reports provided in Appendix 3.

Ground-Water Quality Sampling

Ground water was sampled at each monitor well location of
July 12, 1989. Samples were obtained using stainless
steel bailers with dedicated nylon cord. Approximately 3
monitor well volumes were evacuated prior to sampling to
ensure that a representative ground-water sample was
obtained.

Bailers were decontaminated in the field by washing in
detergent and water, rinsing in tap water, rinsing in 40
present methanol solution and rinsing a final time in
deionized water.

Ground-water samples obtained from each well were placed
in containers and submitted to a certified laboratory for
analysis for volatile aromatics, using EPA Method 8020 and
screened for petroleum products using Coast Guard
Petroleum Scan Method CG-D-52-77. A trip blank for

-9-



5.0

volatile aromatics was also submitted with the
ground-water samples. Table 4 provides a list of samples
locations and corresponding petroleum scan results for all
ground-water samples in which petroleum products were
detected. Table 5 provides an analysis for all
ground-water samples in which volatile aromatic parameters
were detected. Laboratory reports and chain-of-custody
receipts of ground-water samples are presented in Appendix
5.

SITE GEOLOGY

The geology of the unconsolidated depostis at the site was
established by obtaining soils sampels continuously at
four locations near 0OT-4 and at five foot intervals at
monitor well locations during well construction. Samples
were obtained using a 24-inch split spoon sampler. Soil
descriptions at depth are provided in the well logs
presented in Appendix 2.

Well logs indicate that there exists a unit of light gray,
fine to very fine sand and silt underlying a layer of dark
brown, medium to coarse sand and gravel. The unit of gray
fine sands and silt most likely represents lake bottom
sediments which were depostied in this area prior to
construction. The coarser mixed sands overlying the finer
materials likely represent fill material brought to the
area subsequent to tank construction.

In the lower base tank farm area, well logs indicate a

change in material texture occurring between 7 and 10 feet
below ground surface. The change from medium to coarse

-10-



TABLE 4

PETROLEUM SCAN ANALYSIS
GROUND-WATER SAMPLES
SAMPLING OF JUuLY 12, 1989

U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER 1989

SAMPLE LOCATIONX* PARAMETER RESULT
(mg/1)
MW-1 NO. 2 FUEL OIL 29
MW-6 NO. 2 FUEL OIL 5.0
MW-7 NO. 2 FUEL OIL 52
Mw-9 NO. 2 FUEL OIL 10.6
MW-10 NO. 2 FUEL OIL 4.8
MWw-11 NO. 2 FUEL OIL 14
MW-13 NO. 2 FUEL OIL 97
MW-14 NO. 2 FUEL OIL 1100
MW-15 NO. 2 FUEL OIL 750
MW-16 NO. 2 FUEL OIL 21

* Note: Soils obtained from all other monitor well
locations were found to be below detectable limits.

0823A89CJF
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TABLE 5

VOLATILE AROMATIC ANALYSIS
GROUND WATER SAMPLES
SAMPLING OF JULY 12, 1989

U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER 1989

LOCATION PARAMETER RESULT
(ug/1)
MW-1 BENZENE 2.4
MW-5 BENZENE 2.2

MW-7 BENZENE 47
TOLUENE 7.2

EHYLBENZENE 55

XYLENES 81

MwWw-13 TOLUENE 11
XYLENES 9.6

0823A89CJF



6.0

sand and gravel to coarse sand and fine gravel most likely
represents a change from fill material to naturally
deposited fluvial sediments. Bedrock was not encountered
at any test boring or monitor well during the course of
this investigation.

SITE HYDROLOGY

Depth to ground water below ground surface was measured at
each monitor well location on August 24, 1989. Elevations
of top of protector, top of casing and ground surface were
surveyed and established relative to mean sea level.
Ground-water elevations at these locations were then
calculated and ground-water contours constructed. No
ground-water measurements were made at monitor well
locations MW-7 and MW-8 as water was found to have filled
the manholes above the locking well cap. Monitor well

" MW-12 was found to be dry at the time of measurement.

Ground-water elevations, contours and flow lines of the
upper base area are presented on the ground-water contour
map in Plate 1. Plate 2 presents ground-water elevations,
contours and flow lines in the area of tank 54-H, located
in the lower base area.

Ground-water contours constructed in the upper base tank
area indicate that ground-water flow is generally toward
the north. Flow diverges slightly to the east and west
near the center of the base. The divergence in flow lines
is likely due to the drainage basin widening at this
point.

-11-



Ground-water elevations calculated in the area of tank
54-H in the lower base are all essentially equal
indicating that the study area is too small to accurately
ascertain the ground-water gradient. Topographically this
portion of the base slopes west and southwest towards the
Thames River, therefore it is inferred that ground-water
flows in this direction.

ANALYTICAL RESULTS

Soils

As indicated in Table 1, no organic vapors were detected
in soil samples taken at test borings TB-1, TB-2 and
TB-3. Soil samples collected at 2 to 4 feet and 4 to 6
feet depths at testing boring TB-4 showed readings of 0.5
parts per million (ppm) when screened with the OVA.

Table 2 shows that 940 milligrams per kilogram (mg/kg) of
No. 2 fuel oil was present in the soil sample obtained at
4 to 6 feet at test boring TB-4. Soil samples at all
other test boring locations showed no detectable levels of
petroleum products. Volatile aromatics were below
detectable limits in all soil samples obtained within
proximity to this tank.

As indicated in Table 3, soil samples from the 10 to 12
foot intervél at monitor well locations around tank 54-H
all showed moderate to high levels of volatile organics.
Field Screening of soil samples taken at this depth showed
OVA readings of 22 ppm, 800 ppm, 40 ppm and 410 ppm at
monitor well locations MW-13, MW-14, MW-15 and MW-16
respectively. Volatile organics were also detected in
the so0il near tank OT-8, at MW-7 at 5 to 7 and 10 to 12
foot depths. These samples yielded readings of 60 ppm and

-12-



4.3 ppm respectively, when screened with the OVA. No
organic compounds were detected in soils at other monitor
well locations when screened with the OVA.

Ground Water

During ground-water sampling an interface probe was used
to measure water table height and to detect the presence
of and the measure thickness of any floating product
present above the water table. No floating product was
found at any monitor wells investigated during this study.

No. 2. fuel o0il was detected at one monitor well location
in close proximity to Tank 0T-7. Petroleum scan analysis
of the ground-water sample obtained from monitor well MW-1
detected 29 milligrams per liter (mg/l) of No.2 fuel.
Volatile aromatic analysis of this sample showed 2.4 ug/l
benzene to be present as well. Ground-water contours in
this area, as shown on Plate 1, indicate that MW-1 is
situated downgradient of the tank. Therefore, tank OT-7
or appurtenances there to, constitute a likely source for
this release.

No. 2 fuel oil was detected in the ground water near tank
OT-8 at monitor wells MW-6 and MW-7 at 52 mg/1 and 5.0
mg/1l respectively. Benzene, toluene, ethylbenzene and
xylenes were also detected in the ground-water sample from
MW-7 at 47 micrograms per liter (ug/l), 7.2 ug/l, 55 ug/1l
and 81 ug/l respectively. No volatile aromatics were
detected at other well locations constructed in proxomity
to this tank.

No. 2 fuel was also detected in the ground water near tank
OT-9. Water samples obtained from monitor wells MW-9,
MW-10 and MW-11 showed levels of No. 2 fuel at 10.6 mg/l,

4.8 mg/l and 14 mg/l respectively. Monitor well MW-12 was
-13-
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not sampled as it was found to be dry during this sampling
event. No volatile aromatics were detected in ground
water samples obtained from these wells.

Ground water sampled in proximity to Tank 54-H exhibited
the highest concentrations of No. 2 fuel oil. Upgradient
wells MW-13 and MW-15 showed concentrations of No. 2 fuel
at 97 mg/l and 750 mg/l respectively. Monitor well MW-14
showed appreciably higher levels of No. 2 fuel oil at
1,100 mg/1l. Monitor well MW-16 showed No. 2 fuel at 21
mg/l which is significantly lower than its corresponding
upgradient well MW-13. Benzene and xylenes were detected
at 11 ug/l1 and 9.6 ug/l respectively, at MW-13. No
volatile aromatics were detected in ground water samples
obtained from the other monitor wells located in proximity
to this tank.

SUMMARY

An investigation of soils was made through test borings at
locations in the immediate vicinity of underground storage
tank 0T-4. Soil samples were taken continuously at 2-foot
intervals until ground water was encountered. Samples
were screened in the field using an OVA and soil samples
obtained immediately above ground water were submitted to
a certified laboratory, analyzed for volatile aromatics
and scanned for petroleum products.

Soils were also screened for volatile organic compounds,
at sixteen monitor well locations constructed in close
proximity to underground storage tanks 0OT-7, OT-8, 0OT-9
and tank 54-H. An investigation of the ground water in
proximity to these tanks was also conducted.

-14-



Monitor wells were constructed to screen the upper portion
of the aquifer at all locations. Ground-water samples
were obtained from the monitoring wells and submitted to a
certified laboratory for analysis of petroleum products
and volatile aromatics.

Elevations of monitor well locations were established,
depth to ground water measurements were made and

ground-water contours were constructed.

CONCLUSIONS

Soil samples obtained near tank OT-4 indicate that No. 2
fuel oil is present in the soil at 940 mg/kg. No volatile
aromatics were detected in the soils.

Field screening of soil samples at monitor well locations
indicated that volatile organics are present in the soils
at 5 to 7 feet and 10 to 12 feet at monitor well MW-7 and
at 10 to 12 feet at monitor wells MW-13, MW-14, MW-15 and
MW-16.

No floating product was found in any monitor well

Analysis of water samples indicated No. 2 fuel oil present
in the ground water at monitor well locations MW-1, MW-6,
MW-7, MW-9, MW-10, MW-11, MW-13, MW-14, MW-15 and MW-16.
Volatile aromatics were detected in ground-water samples
obtained from monitor wells MW-1, MW-5, MW-7 and MwW-17.

-15-



Ground-water contours constructed from measurements at
wells located in the upper base storage tank area indicate
that ground-water flows in a general northward direction.
Ground water flow in the vicinity of the lower base
storage tank area investigated in this study is inferred
to flow to the west southwest, toward the Thames River.

Therefore, contamination of the groundwater has occurred
at the tank locations on the upper and lower base. The
most significant contamination on the upper base was found
at MW-7 (0T-8) while MW-14 registered the highest
contaminant level of the lower base wells.

In reviewing the data, we find the levels of volatile
organic contaminants are not great and no well exceeds the
typical CT DEP criteria for groundwater quaility in a GB
area. the typical criteria utilized is ten times the
drinking water standard. The maximum contaminant level
for benzene is 5 ppb, thus the criteria is 50 ppb. The
benzene level quantified in MW-7 was 47 ppb. All
remaining wells on the base were either well below the
benzene criteria or had a non-detectable level of volatile
organics. Overall, after 40 years of service there does
not appear to have been significant impacts to the
groundwater.

It is apparent however that some impact to the groundwater
has occurred by petroleum products at the locations
monitored. In the upper base area, we believe the
contamination to be related to the storage of petroleum
products in underground tanks and/or associated
appurtenances. Data does not exist at this time to
separate potential impacts from the tanks from impacts
which could occur from piping or pump-house operations.

0823A89CJF
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APPENDIX 1
SOIL SAMPLE
LABORATORY REPORTS

U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER 1989



ALPHA ANALYTTCAL IABORATORIES

Westborough, Massadmsetts 01581-1019 ) :
(508) 898-9220 JUL 101889

FUSS & O'NEILL, INC.
CERTIFICATE OF ANALYSIS

Client: Fuss & O’Neill Jab Number: 891642

Address: 146 Hartford Road Invoice Number: 8170
Manchester, CT 06040 Date In: 06/23/89

aAttn: chris Frey Date Reported: 07/07/89

Sample Description: Six soil samples

F&O Proj. #89-143 P25

REFERENCES

1. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods.
EPA SW-846. 1986. '

2. Standard Methods for Examination of Water and Waste Water. APHA-AWWA-WPCE.
16th Edition. 1985.

3. Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79-020.
Revised March 1983.

4. 0il Spill Identification System. G-D-52-77 U. S. Coast Guard. 1977.

2

mﬁz&%
McIlean—Laboratory Director




ALPHA ANALYTICAL IABORATORIES
CERTTFICATE OF ANALYSIS

TB-1
Client: Fuss & O’Neill 6 TO8FT Sample Number: 891642.1
Analysis Requested: Volatile Arcmatics (602) and Date Received: 06/23/89

Petroleum Scan

‘ Date Reported: 07/07/89
Client Ident: 336980622-01
Sanple Iocation: Groton, CT
Sample Description: Soil
Sample Container: Glass jar # of Containers: 1
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS
Volatile Aromatics ** ND ug/Kg S0 GC 1 8020 ——- 06/29/89
Petroleum Scan ND mg/Kg 5 GC 4 07/06/89

** Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDL—Method Detection Limits (same units as the Results)
** REF—Reference as cited on the cover (first) page of this report.



ATPHA ANATYTICAL IABORATORTES
CERTIFICATE OF ANAILYSIS

TB-2 ;
Client: Fuss & O’Neill 4TOGFT Sample Number: 891642.2
Analysis Requested: Volatile Aromatics (602) and Date Received: 06/23/89

Petroleum Scan ;
Date Reparted: 07/07/89
Client XIdent: 336980622-02
Sample Iocation: Groton, CT
Sample Description: Soil
Sample Catainer: Glass jar # of Cantainers: 1
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS
Volatile Arocmatics ** ND uwg/Kg 50 GC 1 8020 06/29/89
Petroleum Scan ND mg/Kg 5 GC 4 07/06/89

** Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDL—Method Detection Limits (same units as the Results)
*% REF—Reference as cited on the cover (first) page of this report.



AILPHA ANALYTICAL JABORATORTES
CERTTFICATE OF ANALYSIS

TB-3
. . 6 TO8FT
Client: Fuss & O’Neill Sample Number: 891642.3
Analysis Requested: Volatile Aramatics (602) and Date Received: 06/23/89

Petroleum Scan
' Date Reported: 07/07/89
Client Ident: 336980622-03
Sample Iocation: Groton, CT
Sample Description: Soil
Sample Container: Glass jar # of Cantainers: 1
Field Prep: None

PARAMETER RESUIT UNITS MDL* INST REF** METHOD EXTRACT ANALYSTS
Volatile Arcmatics ** ND ug/Kg 50 GC 1 8020 06/29/89
Petroleum Scan ND ng/Kg 5 GC 4 07/06/89

** Note: All compounds were below the detection limits except those listed
above. .

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDL—Method Detection Limits (same units as the Results)
** REF—Reference as cited on the cover (first) page of this report.



AIPHA ANALYTTCAL IABORATORTES
CERTIFICATE OF ANALYSIS

TB-4
. _ 4 TO 6 FT
Client: Fuss & O’Neill Sample Number: 891642.4

Amalysis Requested: Volatile Aromatics (602) and Date Received: 06/23/89

Petroleum Scan
Date Reported:' 07/07/89
Client Ident: 336980622-04
Sample Iocation: Groton, CT
Sample Description: Soil
Sample Container: Glass jar # of Comtainers: 1
Field Prep: Nore

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANATYSIS

Volatile Aramatics ** ND ug/Kg 50 GC 1 8020 06/29/89

Petroleum Scan
Fuel 0Oil #2 940 my/Kg 5 GC 4 — 07/06/89

%% Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDL—Method Detection Limits (same units as the Results)
** REF-—Reference as cited on the cover (first) page of this report.



VOIATIIE ARCMATICS by GC
Method 602 and 8020

PARAMETFR

Benzene
Chlarcbenzene
Ethylbenzene
Toluene

Xylenes
1,2-Dichlarcbenzene
1,3-Dichl orcbenzene
1,4-Dichlorcbenzene

'.

Method Detection Limit: 50 ug/Kg



APPENDIX 2
GROUND WATER MONITOR WELL
DRILLING LOGS

U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER, 1989



FUSS & O’NEILL, INC. PROJECT/LOCATION BORINGNO. L~ [ —/
MANCHESTER, CT 06040 W, S, Mevdl Rege -Wes lodem | SHEET / __oF_]

CONSULTING ENGINEERS Coveton  Covmectrost JOB.NO. KX 7-/43/25
DRILLING CO. L"‘“‘"“‘L“‘L—L“M" ¢. BORING LOCATION | Gl ik H
DRILLER M. M _ GROUND ELEVATION .
FUSS & O'NEILL REPRESENTATIVE _C . + rey DATE STARTED _( /22/%< DATE FINISHED _g/ee/5Y

¥

Hetlos S A : WATER LEVEL MEASUREMENTS .. _
DRILLING METHOD ‘Lu ;4 DATE MS. PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD _S_aL.L_s_gm,L«Lo_&g& ‘ :

HAMMERWT. _______ HAMMER FALL (IN)
= ez SAMPLE STRATA Ov. A g
sZ |ak DEPTH|[PEN _~| BLOWS/ SAMPLE DESCRIPTION CHANGE! | WELL ?‘Fﬁ.;%n 3
e |oa| NO. | (ft) REC.| 6" . DESCRIP. | DETAILS | TESTING | &

| O-2 24 o |3 559 :Tuhl/ﬁﬂé-«y’:'“arm O??”‘\

7 r R S - . - - — ——
MthSQt—»an ‘\—L(LGB;-..U-LQ. o Pew
T 2oy [ 2%y sypmo) T T T
3 gt |24y (3 Ml e Cae Bt S
/ L T e oo o
L4 |¢-% 2%9 2,00, e L e C‘\A_ff"""ﬁ e P
]
SR | bl
i
%
|

PROPORTIONS USED | BORING METHOD | DEPTH REMARKS:
TRACE  0TO 10% L 0 A ~—
LITTLE 10 TO 20% F Nore s S ™ T
SOME 20 TO 35% candel e dov paklomce
AND 35 TO 50% : 1

@ BORING NO.




FUSS & O'NEILL, INC. PROJECT/LOCATION BORING NO. T R~ 2

MANCHESTER, CT 06040 U S, MNauvdl Rege -Ded locdem | SHEET | __OF_
CONSULTING ENGINEERS p,,_,,,,,.,\ Commec ot JOB. NO. _il-_LZ&,éL
DRILLING CO. . "Lwc. BORINGLOCATION | e OT - 4
DRILLER M. M. __ GROUND ELEVATION .
FUSS & O’'NEILL REPRESENTATIVE _C . + ren DATE STARTED __Qé__,é:;mus Flmsusn_é_.&flﬁ_
i WATER LEVEL MEASUREMENTS _ _°
DRILLING METHOD _HEJM_QJﬁ_An:#__ e WSPT | WATERAT] sinAFTERCOMPLETEN
SAMPLING METHOD Splliy S eav [fAvte /AL«&
HAMMERWT. _____ HAMMER FALL (IN)
z_|gs SAMPLE STRATA g‘\i A x| g
2E |a% DEPTH[PEN ~T BLOWS/ SAMPLE DESCRIPTION CHANGE! | WELL | k=g 32
@ |oaj NO. | (fit) Rec.| 6 DESCRIP. | DETAILS | TESTING | &
/ lo-2 124yl 56| rud b Fne Sl Lrile o pr
y FICIR
. “yrewle - Gosl
R A ARRY AR N o PP
7T ! ’)-rwcl ‘
3 L4l *Yhy L2y MuQ fo Fne 5“‘"0'@”6 D ppm
44 :K'YIL‘V/ 1_7_22‘ /{,,Q,-m@owsc_.s'u “/‘Bf&*LL O rPM
. i o Maetlar, )T
| O g ) Lie
| i
|
| '_
i i
|
{
i 1
PROPORTIONS USED | BORING METHOD | DEPTH REMARKS: Q_
TRACE 0TO10% CF . ‘L e MM
LITTLE 10 TO 20% f e ate. Ree ‘ok{ ° M?[;
SOME  20TO 35% ' : ewte $o Methearut
AND _ 35TO50% G v |

@ | BORING NO.




FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO. _!_ D™D
MANCHESTER, CT 06040 . S. !le‘Q E 3¢ “Mew Londen | SHEET __! OF |

CONSULTING ENGINEERS Crvepm  Commsctrent JOB. NO. _X.J;L_#_.S,éL
DRILLING CO. LMML_LQ&_B&\_«%:_LK c. BORINGLOCATION s el OJ — ‘-'f
DRILLER M, M GROUND ELEVATION )
FUSS & O'NEILL REPRESENTATIVE _C . * - < DATE STARTED _‘,éf,éi DATE FINISHED _Ké}&(
X [ A . WATER LEVEL MEASUREMENTS ___ |
DRILLING METHOD [-Lo I[ = / A v DATE MS. PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD Sp(lr Sipeem [Auie fompar -
HAMMERWTY. ________ HAMMER FALL (IN)
' MEE SAMPLE STRATA VA K2
£2 S DEPTH|PEN BLOWS/ SAMPLE DESCRIPTION CHANGES | WELL ) g
& |08 NO. | ) | Rec. 6 . DESCRIP. | DETAILS | TESTING | «
| o2 |*Aylssss MJ/, o ﬁw. ,S».Z/Q-H:Z-yw&. SRS
7 _le-4 "V ls, ye M«& > F?wé‘“OQHC e PE
/ 7 am Brcnuw
[8) P’P‘V‘ﬂ
N Y6 L%( / go° | /L{C¢.~ -"—o Fire ‘51—\»..0
L L 7 e /'av—wu
L8 W Lo0,4)) T o meagres (e ° Py
! - f B
N
| i
[ i
| i
| |
|
|
PROPORTIONS USED [ BORING METHOD | DEPTH REMARKS:
TRACE 070 10% i )\) e w 4 o .MJVQk
LITTLE  10TO 20% ¢ fS A | .
SOME 20 TO 35% LA‘LA Yl to
AND 35 7O 50%

170 o SORRG RS




FUSS & O’NEILL, INC. PROJECTILOCATION BORING NO. __{ R- 4
MANCHESTER, CT 06040 . S. Navdl Rege Ve foden | SHEET ___/ oF__/

CONSULTING ENGINEERS Coreatem  Cnmoectrtart JOB. NO. :'sJ_-J_/z.sLS_L
a— — T ap—
DRILLING CO. _C“MJ_‘.}_-:.‘_L_&;}L%LLK C. BORINGLOCATION s awic (O T-4/
DRILLER M., M _ GROUND ELEVATION )
FUSS & O'NEILL REPRESENTATIVE_C . + reqy DATE STARTED _(_@,é; DATE FINISHED _é,éi,éﬁ
, , 4 s WATER LEVEL MEASUREMENTS . _____

DRILLING METHOD Mt S 5 DATE MS_PT. WATERAT | HR AFTER COMPLETION
SAMPLING METHOD Sp(Uit Seeems Mubo Mhmper ;
HAMMERWT. __ HAMMER FALL (IN) i
£ |25 SEuE CHANGE! WELL Y g
&2 |2 DEPTH[PEN T BLOWSI SAMPLE DESCRIPTION IANG oohsr. |"“fesy Y #
e joa| NO. | (ft) Rec.] 6 _ DESCRIP. | DETAILS | TESTING | &

I 1o-¢T Z%‘/ 1,3, s & 7 hmgw S Ppwm

7 7 17 e %
2 o4 | "l 7, 4 44| T o V. Fre 5O ST
v 7 1 4
it gre—my
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S 4-6 /é" he, iyl /""‘-‘-Lf;’ v. ;M,‘:S‘v\.«p
YA gy e S
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PROPORTIONS USED | BORING METHOD | DEPTH | REMARKS: Dol . 12ie »»\Ss M:M

TRACE 0TO 10% '
LITTLE 10TO 20% j S PR WA eqU.uoC...kus_ Vo
SOME  20TO 35%
AND 35 TO 50%

@ | | BORING NO.




FUSS & O’NEILL, INC.
MANCHESTER, CT 06040
CONSULTING ENGINEERS

PROJECT/ILOCATION

Covoton  Commec et

LA. s QO.V‘CQ Bc—&’k)ﬁ-’[.o-lm

SHEET

BORING NO. U L) - |

/ oOF __/

JOB. NO.

Z

DRILLING CO. _C“ML_LLM wC. BORING LOCATION __ M) . W, Tau ki OT--7

DRILLER M, M

FUSS & O'NEILL REPRESENTATIVE _C . ¥ <y

GROUND ELEVATION

DATE STARTED _C /2 /34 DATE FINISHED ¢ /52/%1

5 , . WATER LEVEL MEASUREMENTS
ORILLING METHOD [_L° l[ = A&AU =L DATE MS. PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD Sp(.+ doro <
HAMMER WT. HAMMER FALL (IN)
z_|gs SAMPLE STRATA A
sg|at DEPTH[PEN | BLOWS/ SAMPLE DESCRIPTION CHANGE/ | WELL =y E
@ |oa| NO. | (i) Ec.| 6 DESCRIP. | DETAILS | TESTING | &
4 4| Celt Bon.
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PROPORTIONS USED | BORING METHOD | DEPTH REMARKS:

* More! M

TRACE 0TO 10%
LITTLE 10 TO 20%
SOME 20 TO 35%
AND 35 TO 50%
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FUSS & O’N EILL, INC. PROJECTILOCATION BORING NO. _M 1)~ 2
MANCHESTER, CT 06040 . S. Navdl Rege e Loden | SHEET | oF___|

CONSULTING ENGINEERS Covetem . Canmomactr et JOB. NO. _'K_z:(_ﬂs,@.i_
DRILLING CO.MA‘__LMM- BORING LOCATION _ M B . “To..u. OT7T-7
DRILLER M, M __ GROUND ELEVATION .
FUSS & O'NEILL REPRESENTATIVE_C . + re DATE STARTED _é@d,éfimue FINISHED _c,égﬁ
‘ Lo WATER LEVEL MEASUREMENTS __ . __
DRILLING METHOD [-L$ /[M = A U DATE MS. PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD SpUiv Seeens fAubo Mhppr -
HAMMERWT. ___ HAMMER FALL (IN) '
2[5 et | we [R5 8
&2 a% ‘o DE‘.:TH PEN BL%‘."S' SAMPLE DESCRIPTION GEN. const. | " FiELD 3
©a - | () REC. DESCRIP. | DETAILS | TESTING | =
Q3 Y h»:l.‘i-e,
a z!
Ik A
LR B
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PROPORTIONS USED | BORING METHOD | DEPTH REMARKS:
E 0TO10° == X
Ime 10TO 2002 Mote: OV M ww e neal
SOME 20 TO 35% U Voidad a.‘w,aw-c, o Neattacne
AND 35 TO 50% 0'7

@ | BORING NO.




FUSS & O’NEILL, INC.
MANCHESTER, CT 06040
CONSULTING ENGINEERS

PROJECT/ILOCATION

Coryrepen Gmnu,h“wi'

SHEET
JOB. NO. - Z

BORING NO. WALD™ 3

| oOF |

M, M

FUSS & O'NEILL REPRESENTATIVE_C . * ¢ <

GROUND ELEVATION ____,

DATE STARTED

DRILLING CO. LM@M wC. BORING LOCATION S.E. Tanl OT —7]

DRILLER

_ /o /e OATE FiNISHED £ 2 /51

WATER LEVEL MEASUREMENTS
DRILLING METHOD _I"I_‘c_/_(a:&_&!:?_éncﬁgf_ DATE MS_PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD Sp(Uiv Sipaers fute M '
HAMMER WT. HAMMER FALL (IN)
£ |25 SEMPLE CHANGE! |  weLL oali i
§‘=' G ¥ NO DEfI:TH PEN BLg’\’«/s) SAMPLE DESCRIPTION GEN. CONST. FIEL»‘E!D é
o5 - | (i) REC. _ DESCRIP. | DETAILS | TESTING | =
b 2
\q 'L._ Yy 3‘
yl ~ \;- J o
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35 TO 50%

@

REMARKS:

-)(—A)«l—c‘.

Lo e e

PP ‘7«»':/«1:-«,&, o peettiao e .

BORING NO.




FUSS & O’NEILL, INC. ' PROJECT/LOCATION BORING NO. _ M) - 4
MANCHESTER, CT 06040 U, S, Mavdl Rege Weslodo | SHEET ) OF /

CONSULTING ENGINEERS Corotom . Canmoectcar b JOB.NO. _X 1.-..19_.3_L.il __
DRILLING CO. ‘C‘M nC. BORINGLOCATION _S.tJ: jgonte OT-73
DRILLER M. M _ GROUND ELEVATION p
FUSS & O'NEILL REPRESENTATIVE _C . + rey DATE STARTED £ /2¢ /89 DATE lesueom_
, ’ WATER LEVEL MEASUREMENTS
DRILLING METHOD _li‘;’lnnl_%_ﬂaqﬂ__ DATE MS PT WATER AT R AFTER COMPLETION
SAMPLING METHOD Sp(:t Sieawn /Aure fhpsunr -
HAMMERWT. __ HAMMERFALLGN) |~ |
z |gs SAMPLE STRATA V& K g
&2 |2k DEPTH[PEN T BLOWSI SAMPLE DESCRIPTION CHANGE! |  WELL | [Tacbdius £
S8 |os| NO. | (i) ec.| 6" DESCRIP. | DETAILS | TESTING | &
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FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO. M N -5
MANCHESTER, CT 06040 . S. Nevdl Rege Mot londen |SHEET 4 OF ]
CONSULTING ENGINEERS Crvatore . Comote bt JOB.NO. X 1-/#3/25
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FUSS & O'NEILL, INC.
MANCHESTER, CT 06040
CONSULTING ENGINEERS

PROJECT/LOCATION BORING NO. _M (J- &

W, € MNevdl Rese -mes lodew | SHEET ] ofF _/

(’jr—cl-w C-Mmu.,&—-’wf‘ JOB. NO. = Z

DRILLING CO. <
DRILLER M. M

"Lwc. BORING LOCATION _S. E. Tok O — %
GROUND ELEVATION

FUSS & O'NEILL REPRESENTATIVE __C .

rr<.~‘

DATE STARTED & /24/%4 DATE FINISHED £, /2¢/51

, 4 , WATER LEVEL MEASUREMENTS
DRILLING METHOD [-L,’[M 5 DATE MS. PT. WATER AT HR AFTER COMPLETION
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PROPORTIONS USED | BORING METHOD DEPTH REMARKS:
TRACE 0TO10% T
LITTLE 10TO 20%
SOME  20TO35%
AND 35 TO 50%
P~ !@ BORING NO.




FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO. M - "]

MANCHESTER, CT 06040 U, S, MNavdl Bege ‘Nes {ode | SHEET 1 ofF _I

CONSULTING ENGINEERS Cryoten  Commertrent JOB.NO. _X7-/43/25
DRILLING CO. _C.gmmt_m;_ﬁm;\;‘é;ffn C. BORING LOCATION _S .2 “joamilc OT-1
DRILLER MM __ GROUND ELEVATION .
FUSS & O’NEILL REPRESENTATIVE_C . + cey DATE STARTED 4 /27/ 54 DATE FINISHED £ /27/%9_

_ j WATER LEVEL MEASUREMENTS _ _ . __ |
DRILLING METHOD __[stlon Stei Ar | Ws.PT | WATERAT] _smaritcoamoon

SAMPLING METHOD MM&M

HAMMERWT. ______ HAMMER FALL (IN)
. |23 SAMPLE CHANGE | weLL Sy H
&2 a3 Defp'n-l PEN B"g,‘.”s' SAMPLE DESCRIPTION 1ANG oNELL e “t>§
oal NO. | (ft) EC. DESCRIP. | DETAILS | TESTING | &
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PROPORTIONS USED | BORING METHOD | DEPTH REMARKS: ) -
TRACE 0 TO 10% TEEREES Wplet OUH /ZKJQHMO»; ane
LITTLE 10TO 20% B o
SOME 20 TO 35% Madie sn pyroa equry

AND 35 TO 50% R e Ftvoanan .

'
“@ BORING NO.
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FUSS & O’NEILL, INC.
MANCHESTER, CT 06040
CONSULTING ENGINEERS

PROJECT/LOCATION

. S MNevdd Bege -Deos laden

SHEET

BORING NO. _ MW~ ¥

]

ofF _|

Cryeten ,'Cw‘-u-u,h‘wt'

JOB. NO. XJ_LQ.S,LI_- Z

DRILLER

M., M

DATE STARTED

p——
FUSS & O'NEILL REPRESENTATIVE_C . + e

DRILLING CO. _Coamertrcu b fert &mﬁé{l‘nc. BORING LOCATION _A). 1), 7@t OT—¥

GROUND ELEVATION

_G /22 /%4 DATE FINISHED _C@L;"i

TRACE 070 10%
LITTLE 10TO 20%
SOME 20 TO 35%
AND

3570 50%

fo

/7/7)‘4 37 U"l/c-»c—v\—

o i WATER LEVEL MEASUREMENTS
DRILLING METHOD __Ligilm.:_ilz,_&.qy_ OATE vS PT WATER AT iR AFTER COMPLELON
SAMPLING METHOD ;_?_L‘.‘-_S_fxmﬂ:ﬂ_f’_g-_m&ﬁ '
HAMMER WT. HAMMER FALL (IN)
z_|g% SAMPLE STRATA QU £
&2 |2k DEPTH |PEN BLOWS!/ SAMPLE DESCRIPTION CHGAENN?‘E/ c"éEEe,%. T '
a |oa| NO. | (fit) REC.| 6 DESCRIP. | DETAILS | TESTING | &
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PROPORTIONS USED | BORING METHOD DEPTH REMARKS: ‘

Meb< ' Oy /2“,,6»‘»54 GV-LMM«L' %
& fo Neblimnc

BORING NO.




FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO. )~ 9
MANCHESTER, CT 06040 [ 5 v Bose ool |sHEET___L_oF |
CONSULTING ENGINEERS Covain Comoactrost | $0B.NO. X 7:/43/25
DRILLING CO. : e Twec. BORINGLOCATION M B. el OT-9
DRILLER M, M GROUND ELEVATION

—
FUSS & O’NEILL REPRESENTATIVE_C . + e

DATE STARTED ‘QAL&_ DATE FINISHED ¢ /27 [f ‘!

DRILLING METHOD I-k_[md_i&a_ﬂnq‘-i__’

WATER LEVEL MEASUREMENTS

DATE MS. PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD égL;L_S;mMmL '
HAMMER WT. HAMMER FALL (IN)
r |8 SAMPLE STRATA ﬁ@v? @
&g «f»g DEPTH{PEN | BLOWS/ SAMPLE DESCRIPTION CHANGE/ CONSLTWS fELD | 3
6 |os] NO. | (ft) ec| 6 DESCRIP. | DETAILS | TESTING ‘| &
e_pvuvw/"
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PROPORTIONS USED | BORING METHOD DEPTH REMARKS: paie. OU K Ve Snn P
TRACE  0TO10%
LITTLE 1070 20%
SOME 2070 35%
AND 3570 50%
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FUSS & O’NEILL, INC.
MANCHESTER, CT 06040
CONSULTING ENGINEERS

PROJECT/LOCATION

BORING NO. M-~ (O

WU, S, Nevdd Bege "0 (oden

SHEET __/ OF

Coryoton ;Cu-w.«.u_,h“wf’

JOB.NO. _KI-/43/L5

DRILLING CO. _C.MMMK c.

DRILLER M., M

—
FUSS & O'NEILL REPRESENTATIVE _C . + e

DATE STARTED _¢€

BORING LOCATION _ 3. W) .~ T ..k OT-9

GROUND ELEVATION P

27

__C /21/9DATE FINISHED 6./27/8°]

- MHetles - Sy A ) , WATER LEVEL MEASUREMENTS
DRILLING METHOD -L DATE MS. PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD ;ﬁ‘w&a& ‘
HAMMER WT. HAMMER FALL (IN)
z_|g% SAMPLE STRATA )
as §§ DEPTH |PEN BLO'\'NSI SAMPLE DESCRIPUON CHé‘\ENNGE/ cgﬁLs%_ FIELD s
° |o=| NO. | () ec.|] 6 | DESCRIP. | DETAILS | TESTING | &
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PROPORTIONS USED | BORING METHOD DEPTH REMARKS:
TRACE 0TO 10%
LITTLE 10TO 20%
SOME 20 TO 35%
AND 35TO 50%
4 BORING NO.
pes |




FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NoO._MJ - /[

MANCHESTER, CT 06040 (L. S, Mevd Rege Nosloder |SHEET 1 OF /!

CONSULTING ENGINEERS Coveton  Camnectvert JOB.NO. X 7-/#3/25
DRILLING CO. L““‘M" . BORINGLOCATION S.EZ. jeauwk O7T-9
DRILLER M. M — GROUND ELEVATION
FUSS & O’NEILL REPRESENTATIVE _C . + reqy DATE STARTED _C /2.9 DATE FINISHED ¢./25/%9_
j WATER LEVEL MEASUREMENTS
DRILLING METHOD _M&qi__ SATE NS T WATER AT | HR AFTER COMPLETION
SAMPLING METHOD Sp i+ S eeem I/A.,;o fonimac '
HAMMERWT. ____ HAMMER FALL (IN)
z_ |25 SAMPLE smAéé/ WELL oV g
=|Z2% CHAN EL
52 |2k Mo DE'F:TH PEN BL(s)'\'NSI SAMPLE DESCRIPTION 1ANG oWELL ‘Z“ATFIELD 3
oa . (ft.) REC. DESCRIP. | DETAILS | TESTING | =
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PROPORTIONS USED | BORING METHOD | DEPTH REMARKS:
TRACE  0TO 10% . ;
LITTLE 10 TO 20% Note: OV A /waq“—‘bd aveqUeA M
SOME 20 TO 35% s c7¢,'m.,(n.wc,.. to methane.

AND 3570 50%

s BORING NO.
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FUSS & O’NEILL, INC. PROJECT/LOCATION BORING NO. - (2
MANCHESTER, CT 06040 ). S Nevd Bege o loden |SHEET | OF [
CONSULTING ENGINEERS Cooatens Comatrert JOB.NO. _K7-/#3/LS

DRILLING co._c.mx_mmt_iailm‘é;:rnc- BORING LOCATION AL L/ o* Toute ©7 -9

DRILLER M. M

FUSS & O'NEILL REPRESENTATIVE _C_. 7’(<_,_,‘

GROUND ELEVATION
DATE STARTED z

DATE FINISHED _élﬁ,’&'

Y P ) WATER LEVEL MEASUREMENTS
DRILLING METHOD [-Ln I[ 5 U DATE MS. PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD Sp{.iv Ao to ~
HAMMER WT. i HAMMER FALL (IN)
e SAMPLE ~ STRATA O VA g
52 |2k DEPTH|PEN | BLOWS/ SAMPLE DESCRIPTION CHANGE! | WELL TZQ‘F-'EL S| 2
e |oa| NO. | (ft) Rec.| 6" DESCRIP. | DETAILS | TESTING | &
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PROPORTIONS USED | BORING METHOD | DEPTH REMARKS: ), fc ! OVH# fugw.bs e

TRACE 0TO 10% ol
LITTLE 10TO 20% M pgTm equive 7%
SOME  20TO 35%

AND 35 TO 50% 7o Melthanw .

BORING NO.
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FUSS & O’NEILL, INC. PROJECT/ILOCATION BORING NO. e - 1™

MANCHESTER, CT 05040 \J S M evd Bese Aes fode | SHEET 4 oF !
CONSULTING ENGINEERS Crrebim  Commectrest JOB.NO. X 7-/#3/LS
DRILLING CO._c.nn.u.u‘uid_L_L&a}_'.&mc_‘%{_-LKC- BORING LOCATION S, E. ;. . _Toulk H
DRILLER M. M GROUND ELEVATION
FUSS & O'NEILL REPRESENTATIVE _C_. * ¢ cemy DATE STARTED _¢ /2 %/5¢ DATE FINISHED _(.Zazm
; , 1 ] WATER LEVEL MEASUREMENTS
DRILLING METHOD [J“ I[ = DATE MS. PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD S Asto
HAMMERWT. _____ HAMMER FALL (IN)
z g-:; SAMPLE STRATA 2 ﬁ g
& 153 DEPTH]|PEN BLOWS/ SAMPLE DESCRIPTION CHANGE/ WELL <
gsles| \o y 6" GEN. CONST. FELD z
@ jos| NO. | (ft) | _-Rec. DESCRIP. | DETAILS | TESTING | &
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PROPORTIONS USED | BORING METHOD | DEPTH REMARKS: Mot<! Oud resS e Neetie
TRACE 0TO10% - ‘
LITTLE 10 TO 20% WP eaqur velo e +v
SOME 20 TO 35% S A,

AND 35 TO 50%

: 5@ BORING NO.




FUSS & O’NEILL, INC.
MANCHESTER, CT 06040
CONSULTING ENGINEERS

PROJECT/LOCATION

BORING NO. tAud- I H

. S Mevdl Bege e londem

Crvoten _ Comntctret

SHEET

OF

JOB. NO. :&LZﬂ,LL- Z

DRILLER MM

DATE STARTED

DRILLING CO. _@Mnc . BORINGLOCATION _ S . (), 1ol W

GROUND ELEVATION

% f

£/2¥/59_oaTe FiniSHED &/2%/5%1

Loy

DRILLING METHOD

FUSS & O'NEILL REPRESENTATIVE _C . * rey

SAMPLING METHOD Split Sieecns /Aute Mhmuur

WATER LEVEL MEASUREMENTS

DATE MS. PT.

WATER AT

HR AFTER COMPLETION

|

=)

b —— 1 ——

HAMMER WT. HAMMER FALL (IN)
£ |23 ~TREN CSJEP‘}{;‘EI WELL %8 £
Es— az No DEfI:TH PEN BLg’\’NS( SAMPLE DESCRIPTION IANG oNELL — 3
o> - | (f) REC. DESCRIP. | DETAILS | TESTING | &
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LITTLE 10 TO 20% : oxtm My u,.hvw&wu—
SOME  20TO 35% |
AND 3570 50% 1 NeeAthannc

BORING NO.




FUSS & O’NEILL, INC.
MANCHESTER, CT 06040
CONSULTING ENGINEERS

PROJECT/LOCATION

1

). S Mevd RBege e loden

Caye fesn (ot et

SHEET {
JOB. NO. s Z

BORING NO. M J- /5

OF __{

DRILLING CO. ‘C““‘"“l:""—t—"""*‘*:b“’d’é‘—‘l"‘" BORING LOCATION M. £. o¥ Tose M

DRILLER ML M

FUSS & O'NEILL REPRESENTATIVE __C .

—
e rq

GROUND ELEVATION
DATE STARTED

_¢ f25/549 DATE FINISHED £/2.v/571

DRILLING METHOD __&_‘J[a:u.&{ha_&c#__

WATER LEVEL MEASUREMENTS

=)

7] DATE MS. PT. WATER AT | HR AFTER COMPLETION
SAMPLING METHOD MMM&&L <
HAMMER WT. HAMMER FALL (IN)
I o= SAMPLE STRATA o V3 A a
52 |33 DEPTH|PEN_~] BLOWS/ SAMPLE DESCRIPTION CHANGE/ | WELL |Raadiengs | £
S |o=a] NO. | (Y Rec.| 6 DESCRIP. | DETAILS | TESTING | £
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PROPORTIONS USED | BORING METHOD | DEPTH REMARKS: ‘
TRACE 0TO 10% | = Mol Ov A f?.uqu}) PV
LITTLE 10 TO 20% v
SOME  20TO 35% Pres Mg eqhve
AND 35 TO 50% ( - ..
"@ BORING NO.




PROJECT/LOCATION

FUSS & O’NEILL, INC. BORING NO. M- 46
MANCHESTER, CT 06040 L. S. Vevd Beose Mo lodes |SHEET [ OF _{
CONSULTING ENGINEERS Crratern  Commsctrot JOB.NO. X 7-/43/L5

DRILLER M. M

DRILLING CO. _C‘WMLK .-

FUSS & O'NEILL REPRESENTATIVE __C . e rg-—l

GROUND ELEVATION

_¢ /exAa DATE FINISHED </27/5

DATE STARTED _¢

BORING LOCATION _Al. t),

o€ T b 14+

TRACE 0TO 10%

LITTLE 10 TO 20%
SOME 20 TO 35%

AND 35TO 50% !

o

A N

5 y A , 'WATER LEVEL MEASUREMENTS
DRILLING METHOD _LO ,[ = A DATE MS. PT. WATER AT HR AFTER COMPLETION
SAMPLING METHOD Sp(it S pasn fAuto Hemsssc
HAMMERWT. ___ HAMMER FALL (IN)
r |o=z SAMPLE STRATA oV ¢
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A 3, Tt -
[y &B%\!:‘;‘
z s T
L Nv\} '
o B
r | 15-3 /q 3,3.4,4 R&MMQ.SMQ«M,Q g 94 T eppm |
ST o WQ—. Do i byeiv “} N INERE BAVAS:
3 .}e_ J
S . < A J
L i LECH e
o ' S e
- : T s T L
L“f 2. o-r Z*Ir vv 4,5 3,3 | Coarse é,_,MQ J (W 38 e
B ZZZ‘“ PN’ Arop
! i “ o5,/ odev. i
T
|
i
|
| |
! ! |
1
| |
|
|
I
1
I
PROPORTIONS USED | BORING METHOD DEPTH REMARKS: Dole’. OV K (ea bl NP

i BORING NO.




APPENDIX 3
GROUND WATER MONITORING WELL
COMPLETION REPORTS

U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER, 1989



-—“a

MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MWw-1 Date of Completion: 06/22/89
DEP/WPC I.D. No.:

Monitoring Point Location
(relative to site features): Northwest of Tank OT-7

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 22.33 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 21.92 Screened interval: 3 to feet
' Below Ground Suface
Length of Screen: 7 feet
Length of riser pipe: 3 feet
Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite

FORMMW-1D



Bedrock wells

Casing length: NA
- Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: _ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: _ X Within _____ Outside __ Edge
Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.

FORMMW-1D



 WELL NO.

Mi-1

LOCKING CURB BOX

GROUND
SURFACE EL: 22.33
TOP OF
CASING EL: 21.92 =
- 1 i CONCRETE SEAL
. kp
s BORE HOLE DIA.___7% inch
, .
° =
o
....‘!
PO
.‘:::: 2 Inc:h I.D.
o TYPE OF CASING: Schedule 40 PVC
1.0.2.070.0. 2.37 i
ll
IMPERMEABLE BACKFILL: Bentonite Pellets
'
" BOTTOM OF 1 JOINT TYPE:___Threaded
CASING EL: 19.58
IMPERMEABLE BACKFILL: Bentonite Pellets
: 7'
BOTTOM OF
SCREEN EL:12.58 SCREEN PACKING: N.J, Silica Sapd
BOTTOM OF 0"
BORING EL: 12,58 L

TYPE OF SCREEN: No. 10 Slotted
SLOT SIZE: _0.01 inch

BACKFILL MATERIAL: None

WELL CONSTRUCTION DETAILS

U.S. Naval Submarine Base
Groton, Connecticut

PROJ. NO. 87-143 DATE: September SCALE: N.T.S




MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-2 Date of Completion: 06/26/89
DEP/WPC I.D. No.:

Monitoring Point Location
(relative to site features): Northeast of Tank OT-7

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 22.33 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 21.84 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite

FORMMW-1D



Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
- O-rings seals: _ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: __== Within _ X Outside _ Edge
Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.

FORMMW-1D



CWELL NO. gy

N LOCKING CURB BOX ‘
GROUND

SURFACE EL: 22.23
TOP OF ,
CASING EL:  21.84 T
: ~ i CONCRETE SEAL
1’ 47
: o .
2 BORE HOLE DIA.___7% inch
Ol
2 Inch I.D.
940 TYPE OF CASING:__Schedule 40 PVC
] B 1.0.2.070.0._2.37 | -
1 o B ‘
= = IMPERMEABLE BACKFILL: Bentonite Pellets]
. 1' :;{"5 = ‘f-" ,
'BoTTOM OF = B JOINT TYPE:___Threaded
CASING EL: 19. = =
= (MPERMEABLE BACKFILL: Bentonite Pellets
. ==
BOTTOM OF , =i
SCREEN EL: 12.81 = SCREEN PACKING:_N,J. Silica Sand
BOTTOM OF X = ,
BORING EL: 2.81 L 5

\ TYPE OF SCREEN:__No. 10 Slotted
\—SLOT SIZE:_0.01 inch
BACKFILL MATERIAL: None

WELL CONSTRUCTION DETAILS

U.S. Naval Submarine Base
Groton, Connecticut

PROJ. NO. 87-143 OATE: Septamber SCALE: N.TS




MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-3 Date of Completion: 06/26/89
DEP/WPC I.D. No.:

Monitoring Point Location
(relative to site features): Southeast of Tank OT-7

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 21.83 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 21.56 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite

FORMMW-1D



MW-3

Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yvields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: @ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: _ Within X Outside ____ Edge

- Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

| Attach maps and plans required of G.1l.j. and G.4.
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MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-4 Date of Completion: 06/26/89
DEP/WPC I.D. No.:

Monitoring Point Location
(relative to site features): Southwest of Tank 0OT-7

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 22.83 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 22.33 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite
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Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: = Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: __ Within _ X Outside _ Edge
Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.
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MONITOR WELL COMPLETION REPORT

. GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-5 Date of Completion: 06/26/89
DEP/WPC I.D. No.:

Monitoring Point Location
(relative to site features): Northeast of Tank OT-8

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 22.00 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 21.35 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite
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Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: = Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: = Within X Outside _ Edge

- Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.
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WELL CONSTRUCTION DETAILS
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MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-6 Date of Completion: 06/26/89
DEP/WPC 1.D. No.:

Monitoring Point Location
(relative to site features): Southeast of Tank OT-8

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 22.30 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 21.89 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite
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Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
'O-rings seals: _ = Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: X Within ___ Outside __ Edge
Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.
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WELL CONSTRUCTION DETAILS
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MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-7 Date of Completion: 06/26/89
DEP/WPC 1I.D. No.:

Monitoring Point Location
(relative to site features): Southwest of Tank 0T-8

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 21.90 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 21.49 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
- Well inside diameter: 2.03 inches Material: Silica Sand

Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite
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Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: = Yes No

GEOLOGIC INFORMATION

"Aquifer: Unconfined

Inferred relationship to plume: X Within = Outside = Edge
Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.
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MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-8 Date of Completion: 06/27/89
DEP/WPC I.D. No.:

Monitoring Point Location
(relative to site features): Northwest of Tank OT-8

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)
Ground surface elevation (MSL): 21.90 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 21.56 Screened interval: 3 to feet
Below Ground Suface

" Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

~Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
/

Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite
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Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: __ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: = Within ____ Outside _  Edge
Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.
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WELL CONSTRUCTION DETAILS
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MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut
Monitoring Point I.D. No.: MW-9
DEP/WPC I.D. No.:

Monitoring Point Location

Site: U.S. Naval Reservation

Date of Completion: 06/27/89

(relative to site features): Northeast of Tank 0T-9

Drilling Contractor: CT Test Borings

Supervising Engineer/Geologist:
Chris Frey

-Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 21.88

Top of casing elevation (MSL): 21.57

Length of Screen: 7 feet
Length of riser pipe: 3 feet
Screen type: No. 10 Slotted

Filter fabric Yes X No

Well inside diameter: 2.03 inches

Well casing material and schedule:
Schedule 40 PVC

Method of well development:
Pump and Bailer
Locking X or threaded cap

FORMMW-1D

Well depth below ground surface:

Refusal: Yes X No

Screened interval: 3 to feet
Below Ground Suface

Screen Slot size: 0.01 inch

Screen packing: X Yes No

If yes, Thickness: 8 feet
Material: Silica Sand

Grain Size: Coarse
Impermeable Backfill: Bentonite

Estimated K screened interval:

Time spent developing: 1/2 hr

Impermeable backfill: Bentonite



Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: __ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: X Within ____ Outside _____ Edge
Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1.j. and G.4.
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MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-10 Date of Completion: 06/27/89
DEP/WPC I.D. No.:

Monitoring Point Location
(relative to site features): Southwest of Tank 0OT-9

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 22.88 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 22.50 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite
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Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: __ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: _ X Within __ Outside _____ Edge
Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.
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MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: Mw-11 Date of Completion: 06/28/89
DEP/WPC 1.D. No.:

Monitoring Point Location
(relative to site features): Southeast of Tank OT-9

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 21.48 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 21.12 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite
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Mw-11

Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: __ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: _ X Within ___ Outside __ Edge
Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1.j. and G.4.
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1 .
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TYPE OF SCREEN:_ No. 10 Slotted
SLOT SIZE:_0.01 inch

BACKFILL MATERIAL: None

[
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WELL CONSTRUCTION DETAILS

U.S. Naval Submarine Base
| Groton, Connecticut

PROJ. NO. 87-143 DATE: September SCALE: N.TS |



MONITOR WELL COMPLETION REPORT

- GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-12 Date of Completion: 06/28/89
DEP/WPC I.D. No.:

Monitoring Point Location
(relative to site features): Northwest of Tank 0OT-9

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 27.88 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 27.62 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite

FORMMW-1D



Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
~0-rings seals: _ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: Within Outside

Watershed (plume discharge watercourse): Thames River

Edge Unknow

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.l.j. and G.4.

FORMMW-1D



GROUND

* WELL NO.

LOCKING CURB BOX

SURFACE EL: 27,88
TOP OF 2 =
CASING EL: __ 27.62 =4 |
: X i - CONCRETE SEAL
. :1- K
2 BORE HOLE DIA.__7% inch
Ol
2 Inch I.D.
10%.24" TYPE OF CASING:__ Schedule 40 PVC
B 1.0.2.070.0._2.37 |
AN Xy B |
:3 : IMPERMEABLE BACKFILL: _Bentonite PelletsJ
: 1' E"*:“' - v Threaded
" BOTTOM OF = = JOINT TYPE: rea
CASING EL: 24.64 ==
e IMPERMEABLE BACKFILL: Bentonite Pellets
i == ==
' 7 SN
BOTTOM OF =t
R or 17.64 = SCREEN PACKING:_N.J. Silica Sand
' o _
BORING EL: 17.64 J

o

Fd

TYPE OF SCREEN:__No. 10 Slotted
SLOT SiZE:_0.01 inch

.

BACKFILL MATERIAL: None

WELL CONSTRUCTION DETAILS

U.S. Naval Submarine Base
’ Groton, Connecticut

PROJ. NO. 87-143 DATE: Septarber SCALE: N.T.S
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WELL NO. w13

LOCKING CURB BOX

GROUND
SURFACE EL: 13.19
> o
TOP OF 3 3
CASING EL: 12.50 , = i
- i > CONCRETE SEAL
1 kY &
] £ R BORE HOLE DIA.__ 7% inch
OI
2 Inch I.D.
10.53" TYPE OF CASING: Schedule 40 PVC
e B A 1.0.2-070.0._2.37
1! -1 |2 )
< [-Y \' \—IMPERMEABLE BACKFILL:_Bentonite Pelletsr
. 1" §§ g ) f‘A
‘BOTIOM OF | = 5 \ T JoNT TYPE: Threaded _
CASING EL: . £ e
= (MPERMEABLE BACKFILL: Bentonite Pellets
: &' :m".: 2N
BOTTOM OF S
SCREEN EL:  2-66 = SCREEN PACKING:_N.J. Silica Sand
BOTTOM OF X et _
BORING EL:  2.66 L =

TYPE OF SCREEN: No. 10 Slotted
SLOT SizeE:_0.01 inch

BACKFILL MATERIAL: None

WELL CONSTRUCTION DETAILS

U.S. Naval Submarine Base
) Groton, Comnecticut

| PROJ. NO. 87-143 DATE: Septarber SCALE: N.IS



MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

Town: Groton, Connecticut Site: U.S. Naval Reservation
Monitoring Point I.D. No.: MW-13 Date of Completion: 06/28/89
DEP/WPC 1I.D. No.:

Monitoring Point Location
(relative to site features): Southeast of Tank H

Drilling Contractor: CT Test Borings Supervising Engineer/Geologist:
Chris Frey
Well Construction Method: Hollow Stem Auger

WELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 13.19 Well depth below ground surface:

Refusal: Yes X No

Top of casing elevation (MSL): 12.50 Screened interval: 3 to feet
Below Ground Suface

Length of Screen: 7 feet

Length of riser pipe: 3 feet

Screen type: No. 10 Slotted Screen Slot size: 0.01 inch

Filter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Well casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

Method of well development: Time spent developing: 1/2 hr
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite

FORMMW-1D



Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: = Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: _ X Within ____ Outside ___ Edge

-~ Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.

FORMMW-1D



MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

>wn: Groton, Connecticut
*snitoring Point I.D. No.: MW-14
DEP/WPC I.D. No.:

onitoring Point Location
(relative to site features):

rilling Contractor: CT Test Borings

Site: U.S. Naval Reservation

Date of Completion: 06/28/89

Southwest Tank 54-H

Supervising Engineer/Geologist:
C. Frey

Well Construction Method: Hollow Stem Auger

iLL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 12.95

~>p of casing elevation (MSL): 12.68

Length of Screen: 7 feet
:zngth of riser pipe: 3 feet
Screen type: No. 10 Slotted

ilter fabric Yes X No

well inside diameter: 2.03 inches

211 casing material and schedule:
Schedule 40 PVC

athod of well development:

Pump and Bailer
Locking X or threaded cap

FORMMW-1D

Well depth below ground surface:

Refusal: Yes X No

Screened interval: 3-10 feet
Below Ground Suface

Screen Slot size: 0.010 inch

Screen packing: X Yes No

If yes, Thickness: 8 feet
Material: Silica Sand
Grain Size: Coarse

Impermeable Backfill: Bentonite

Estimated K screened interval:

Time spent developing: 1/2 hr.

Impermeable backfill: Bentonite



MW-14

Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

VDiameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: = Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: X Within ____ Outside

Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1.j. and G.4.

FORMMW-1D



GROUND

LOCKING CURB BOX

“WELL NO. i

e

TYPE OF SCREEN:__No. 10 Slotted
SLOT SIZeE:_0.01 inch

BACKFILL MATERIAL: None

SURFACE EL: _12.95 r
K 3o
TOP OF . o %
CASING EL: _— b
- i i - CONCRETE SEAL
] 3 ¢ 0
; 3 1| ¢ ,
2 3 BORE HOLE DIA.___’% inch
O'
2 Inch I.D.
TYPE Of CASING:__ Schedule 40 PVC
— B 1.0.2.0700._2.37 §
X - = P
= |- IMPERMEABLE BACKFILL: _Bentonite Pelletsg_
" BOTTOM OF v = JOINT TYPE:___Threaded
CASING EL: = = ‘
== (MPERMEABLE BACKFILL: Bentonite Pellets
| . =
BOTTOM OF :§ = ,
g§§$§§: g';.‘ = SCREEN PACKING:_N.J. Silica Sand
' = .
BORING EL: 2.76 J

U.S. Naval Submarine Base

WELL CONSTRUCTION DETAILS

Groton, Connecticut

PROJ. NO. 87-143 DATE: Septarber SCALE: N.TS |




MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

.own: Groton, Connecticut Site: U.S. Naval Reservation
onitoring Point I.D. No.: MW-15 Date of Completion: 06/28/89

DEP/WPC I.D. No.:

mitoring Point Location
(relative to site features): Northwest Tank 54-H

rilling Contractor: CT Test Borings Supervising Engineer/Geologist:
C. Frey
Well Construction Method: Hollow Stem Auger

3ILL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 13.33 Well depth below ground surface:

Refusal: Yes X No

op of casing elevation (MSL): 12.68 Screened interval: 3-10 feet
Below Ground Suface
Length of Screen: 7 feet
angth of riser pipe: 3 feet
Screen type: No. 10 Slotted Screen Slot size: 0.010 inch

_ilter fabric Yes X No Screen packing: X Yes No

If yes, Thickness: 8 feet
Well inside diameter: 2.03 inches Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

211 casing material and schedule: Estimated K screened interval:
Schedule 40 PVC

athod of well development: Time spent developing: 1/2 hr.
Pump and Bailer
Locking X or threaded cap Impermeable backfill: Bentonite

FORMMW-1D



MW-15

Bedrock wells

Casing length: NaA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: __ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: __X Within ___ Outside

Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.l.j. and G.4.
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IMPERMEABLE BACKFILL: Bentonite Pelletsl
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SCREEN PACKING:_N.J, Silica Sand

TYPE OF SCREEN: No. 10 Slotted
SLOT SIZE: 0.01 inch

BACKFILL MATERIAL: None

WELL CONSTRUCTION DETAILS

U.S. Naval Submarine Base
) Groton, Connecticut

| PrROJ. NO. 87-143 DATE: -Sentarher SCALE: NT.S |



MONITOR WELL COMPLETION REPORT

GENERAL INFORMATION

own: Groton, Connecticut
Monitoring Point I.D. No.: MwW-16
vEP/WPC I.D. No.:

onitoring Point Location
(relative to site features):

“rilling Contractor: CT Test Borings

Site: U.S. Naval Reservation

Date of Completion: 06/28/89

Northwest of Tank 54-H

Supervising Engineer/Geologist:
C. Frey

Well Construction Method: Hollow Stem Auger

ELL INFORMATION (ELEVATIONS TO NEAREST 0.1 FEET)

Ground surface elevation (MSL): 12.89

Top of casing elevation (MSL): 12.62

wvength of Screen: 7 feet
ength of riser pipe: 3 feet
Screen type: No. 10 Slotted

ilter fabric Yes X No

~2l]l inside diameter: 2.03 inches

2ll casing material and schedule:
Schedule 40 PVC

2thod of well development:

Pump and Bailer
Locking X or threaded cap

FORMMW-1D

Well depth below ground surface:

Refusal: Yes X No

Screened interval: 3-10 feet
Below Ground Suface

Screen Slot size: 0.010 inch
Screen packing: _ X Yes _ No
If yes, Thickness: 8 feet
Material: Silica Sand
Grain Size: Coarse
Impermeable Backfill: Bentonite

Estimated K screened interval:

Time spent developing: 1/2 hr.

Impermeable backfill: Bentonite



Bedrock wells

Casing length: NA
Water-bearing rock unit:

Water-bearing sections (depths and approximate yields):

Length of rock core:

Diameter of core hole:

Thickness and depth of impermeable backfill:
O-rings seals: __ Yes No

GEOLOGIC INFORMATION

Aquifer: Unconfined

Inferred relationship to plume: _ X  Within __ Outside

Watershed (plume discharge watercourse): Thames River

Aquifer materials (attach boring log): Well logs presented in Appendix A

Attach maps and plans required of G.1l.j. and G.4.

FORMMW-1D
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WELL CONSTRUCTION DETAILS

U.S. Naval Submarine Base
’ Groton, Connecticut

PROJ. NO. 87-143 DATE: Septenber SCALE: N.IS



APPENDIX 4
GROUND WATER MONITORING WELL
REINFORCED CONCRETE COLLAR DESIGN

U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER, 1989
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U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
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ALPHA ANAIYTICAL IABORATORIES RECEIVED
Eight Walkup Drive .
Westborough, Massachusetts 01581-1019 JUL 31 1989

(508) 898-9220
FUSS & O'NEILL, inC.
CERTIFICATE OF ANALYSIS

Client: Fuss & O'Neill Job Number: 891848

Address: 146 Hartford Road Invoice Number: 8395
Manchester, CT 06040 Date In: 07/13/89

Attn: Chris Frey Date Reported: 07/27/89

Sample Description: Sixteen water samples

F& Project 87-143-25

REFERENCES : t

1. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods.
EPA SW-846. 1986.

2. Standard Metheds for Examination of Water and Waste Water. APHA-AWWA-WECE.
16th Edition. 1985.

3. Methods for Chemical Analysis of Water and Wastes. EPA 600/4-82-055.
1983.

4. 0il Spill Identification System. OG-D-52-77 U. S. Coast Guard. 1977.

- Authorized by: o/ Eﬁﬁ’ M%{\/

g&dtt Mclean—Laboratory Director




ALPHA ANALYTTCAL IABORATORTES
CERTTFICATE OF ANALYSIS

Client: Fuss & O‘Neill MW-1 Sample Number: 891848.1

Analysis Requested: Petroleum Scan and Date Received: 07/13/89
Volatile Aramatics (602)
Date Reported: 07/27/89

Client Ident: 33689071201

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial $ of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan
Fuel 0il #2 29 g/L 0.1 GC 4 — - 07/19/89

Volatile Aromatics **
Benzene 2.4 ug/L 1 G 1 8020 —— 07/24/89

**Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies

* MDL—Method Detection Luru.ts (same units as the Results)
** REF—Reference as cited on the cover (first) page of this report.



CERTIFICATE OF ANALYSIS

MW-2
Client: Fuss & O’Neill ) Sample Number: 891848.2
Analysis Requested: Petroleum Scan and Date Received: 07/13/89

Volatile Arcmatics (602)
Date Reported: 07/27/89

Client Ident: 33689071202

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial # of Containers: 2
Field Prep: None '

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS
Petroleum Scan ND my/L 0.1 GC 4 _— — 07/19/89
Volatile Aromatics ** ND w/L 1 - GC 1 8020 —— 07/24/89

**Note: All compounds were below the detection limits except those listed
above. '

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDIL—Method Detection Timits (same units as the éesults)
** REF-—Reférence as cited on the cover (first) page of this report.



ATPHA ANALYTICAL IABORATORIES
CERTIFICATE OF ANAIYSIS

) , MW-3
Client: Fuss & O’Neill Sample Number: 891848.3

Analysis Requested: Petroleum Scan and Date Received: 07/13/89
Volatile Aramatics (602)
Date Reparted: 07/27/89

Client Ident: 33689071203

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial # of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS
Petroleum Scan ND mg/L 0.1 GC 4 _— ——— 07/19/89
Volatile Aromatics ** ND uy/L 1 Gc 1 8020 ——— 07/24/89

**Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

*  MDL—Method D'étection Limits (same units as the Results)
** REF—Reference as cited on the cover (first) page of this report.



CERTIFICATE OF ANALYSIS

. _ MW-4
Client: Fuss & O0’Neill Sample Number: 891848.4

Analysis Requested: Petrolemm Scan and Date Received: 07/13/89
Volatile Aramatics (602) '
Date Reported: 07/27/89

Client Ident: 33689071204

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water :

Sample Container: Glass bottle & VOA vial # of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDI#* INST REF** METHOD EXTRACT ANALYSIS
Petroleum Scan ND my/L 0.1 GC 4 -— ~— 07/19/89
Volatile Aramatics ** ND uwg/L 1 GC 1 8020 ~—— 07/24/89

x*Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDL—Method Detection Limits (same units as the Resﬁlté)
*%* REF—Reference as cited on the cover (first) page of this report.



ALPHA ANALYTTICAL IABORATORTES
CERTTFICATE OF ANATLYSIS

_ . MW-5
Client: Fuss & O’Neill Sample Kumber: 891848.5

Amalysis Requested: Petroleum Scan and Date Received: 07/13/89
Volatile Aramatics (602) :
Date Reparted: 07/27/89

Client Ident: 33689071205

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial # of Catainers: 2
Field Prep: None

PARARMETER RESUIT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan ND mg/L 0.1 GC 4 _— -— 07/19/89

Volatile Aromatics **
Benzene 2.2 uwg/L 1 GC 1 8020 —— 07/24/89

**Note: All compounds were below the détection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

¥ MDI—Tethod Detection Limits (same UNits as the Results)
** REF—Reference as cited on the cover (first) page of this report.



ALPHA ANATYTTICAL IABORATORTES
CERTIFICATE OF ANALYSIS

- . MW-6
Client: Fuss & O’Neill Sample Number:

891848.6

Analysis Requested: Petroleun Scan and Date Received: 07/13/89
Volatile Aramatics (602)

Date Reported: 07/27/89

Client Ident: 33683071206

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Cortainer: Glass bottle & VOA vial # of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan
Fuel 0il #2 5.0 mg/L 0.1 GC 4 — -— 07/19/89

Volatile Aromatics ** ND ug/L 1 GC 1 8020 —— 07/24/89

:

*%Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDL—Method Defection Limits (same units as the Results)
** REF—Reference as cited on the cover (first) page of this report.



ATPHA ANALYTTCAL LABORATORIES
CERTIFICATE OF ANALYSIS

. _ MW-7
Client: Fuss & O’Neill Sample Number: 891848.7

Analysis Requested: Petroleum Scan and Date Received: 07/13/89
Volatile Aromatics (602)

Date Reported: 07/27/89

Client Ident: 33689071207

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial # of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan

Fuel 0il #2 52 mg/L. 0.1 GC 4 _— —— 07/19/89
Volatile Arcmatics **

Benzene 47 uwg/L 1 G 1 8020 —— 07/24/89

Toluene 7.2 ug/L 1 G 1 8020 — 07/24/89

Ethylbenzene 55 ug/L 1 G 1 8020 — 07/24/89

Xylenes 81 uwg/L 1 G 1 8020 — 07/24/89

**Note: All compounds were below the detection limits except those listed
above.

‘A list of volatile aromatics analyzed for and their detection limits accompanies
thls report.

* MDL—Method Detectlon Limits (same units as the Results)
*% REF—Reference as cited on the cover (first) page of this report.



AILPHA ANALYTTICAT, TABORATORTES
CERTIFICATE OF ANALYSIS

_ , MW-8

Client: Fuss & O’Neill Sample Number: 891848.8

Amalysis Requested: Petroleum Scan and Date Received: 07/13/89

Volatile Arcmatics (602) .
Date Reported: 07/27/89

Client Ident: 33689071208

Sample Iocation: US Navy Base, New London - Groton, CT

Sanple Description: Water

Sample Container: Glass bottle & VOA vial # of Cotainers: 2

Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan ND mg/L 0.1 GC 4 _— —— 07/19/89

Volatile Arcmatics ND uwg/L 1 GC 1 8020 — 07/24/89

*%Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies

=

* MDL—Method Detection Limits (same units as the Results)
** REF—Reference as cited on the cover (first) page of this report.



ALPHA ANATYTICAT, TABORATORTES
CERTIFICATE OF ANALYSIS

MW-9
Client: Fuss & 0’Neill Sample Number: 891848.9

Analysis Requested: Petroleum Scan and Date Received: 07/13/89
Volatile Aromatics (602)

Date Reported: 07/27/89

Client Ident: 33689071209

Sample ILocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial # of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan
Fuel 0il #2 10.6 mg/L 0.1 GC 4 _— —— 07/19/89

Volatile Aromatics ND ug/L 1 GC 1 8020 - 07/24/89

**Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.:

* MDL—Method Detection Limits (same units as the Results)
*% REF-——Reference as cited on the cover (first) page of this report.



ALPHA ANALYTTICAL IABORATORTES
CERTIFICATE OF ANALYSIS

. ) MW-10
Client: Fuss & 0’Neill Sample Number: 891848.10

Analysis Requested: Petroleum Scan and Date Received: 07/13/89
Volatile Aromatics (602)

Date Reported: 07/27/89

Client Ident: 33689071210

Sample Iocation: US Navy Base, New London — Groton, CT

Sample Description: Water

Sample Cotainer: Glass bottle & VOA vial # of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan
Fuel 0il #2 4.8 my/L 0.1 GC 4 — —— 07/19/89

Volatile Arcmatics ND ug/L 1 G 1 8020 —— 07/24/89

**Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDI——Method Detection Limits (same units as the Results)
** REF——Reference as cited on the cover (first) page of this report.



ATLPHA ANALYTICAL TABORATORTES
CERTTIFICATE OF ANALYSIS

] , MW-11
Client: Fuss & O’Neill Sample Number: 891848.11

Analysis Requested: Petroleun Scan and Date Received: 07/13/89
Volatile Aromatics (602) ’

Date Reported: 07/27/89

Client Ident: 33689071211

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial # of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan
Fuel 0il #2 14 mg/L 0.1 GC 4 -— — 07/19/89

Volatile Aromatics ND ug/L 1 G 1 8020 —— 07/24/89

**Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDL—Methé:d Detection Limits (same units as the Results)
** REF-—Reference as cited on the cover (first) page of this report.



ALPHA ANALYTTCAL IABORATORTES
CERTIFICATE OF ANALYSIS

, , MW-13
Client: Fuss & 0’Neill Sample Number: 891848.12

Amalysis Requested: Petroleum Scan and Date Received: 07/13/89
Volatile Aramatics (602)
Date Reported: 07/27/89

Client Ident: 33689071213

Sample ILocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial # of Containers: 2
Field Prep: None '

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan

Fuel 0il #2 97 mg/L 0.1 GC 4 _— ——— 07/19/89
Volatile Aromatics

Toluene t - 11 ug/L 1 GC 1 8020 -— 07/24/89
Xylenes : 9.6 ug/L 1 G 1 8020 ——— 07/24/89

**Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report. :

* MDL~—Method Detection Limits .(same units as the Results)
** REF——Reference as cited on the cover (first) page of this report.



ALPHA ANATYTICAL IABORATORTES
CERTIFICATE OF ANALYSIS

. ) MW-14
Client: Fuss & O'Neill Sample Number: 891848.13

Analysis Requested: Petroleum Scan and Date Received: 07/13/89
Volatile Arcmatics (602) ' :
Date Reported: 07/27/89

Client Ident: 33689071214

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial $# of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANAIYSIS

Petroleum Scan
Fuel 0il #2 1,100 ng/L 0.1 GC 4 —— -—= 07/19/89

Volatile Aromatics ** ND ug/L 1 G 1 8020 —— 07/24/89

**Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MDL—Method Detection Limits (same units as the Results)
** REF—Reference as cited on the cover (first) page of this report.



ATPHA ANATYTTCAL, TABORATORIES
CERTTIFICATE OF ANALYSIS

. . MW-15
Qlient: Fuss & 0’Neill Sample Number: 891848.14

Amalysis Requested: Petroleum Scan and Date Received: 07/13/89
Volatile Aramatics (602)
Date Reported: 07/27/89

Client Ident: 33689071215

Sanmple Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: Glass bottle & VOA vial # of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan
Fuel 0Oil $#2 750 mg/L 0.1 GC 4 — —— 07/19/89

Volatile Aramatics ** ND uwy/L 1 GC 1 8020 —— 07/24/89
[ -

**Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies
this report.

* MI)D-—Method Detection Limits (same unlts as the Results)
** REF—Reference as cited on the cover (first) page of this report.



Al

ALPHA ANATYTICAL. LABORATORTES
CERTIFICATE OF ANAIVYSIS

. . MW-16
Client: Fuss & O'Neill Sample Number: 891848.15

Analysis I.zeq.mted: Petroleum Scan Date Received: 07/13/89
and Volatile Aromatics (602) :
Date Reparted: 07/27/89

Client: Ident: 33689071216

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water ’

Sample Container: Glass bottle & VOA vial # of Containers: 2
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Petroleum Scan
Fuel Oil #2 21 ng/L 0.1 GC 4 —_— — 07/19/89

Volatile Aromatics ** ND ug/L 1 GC 1 8020 ~— 07/24/89

{ -

x%Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies

* MDL—Method De{:ection Limits (same units as the Results)
** REF—Reference as cited on the cover (first) page of this report.



ALPHA ANALYTICAL IABORATORTES
CERTTFICATE OF ANATLYSIS

Client: Fuss & O’'Neill Sample Number: 891848.16
Amalysis Requested: Volatile Aromatics (602) Date Received: 07/13/89

Date Reported: 07/27/89

Client Ident: 33689071217

Sample Iocation: US Navy Base, New London - Groton, CT

Sample Description: Water

Sample Container: VOA vial # of Containers: 1
Field Prep: None

PARAMETER RESULT UNITS MDL* INST REF** METHOD EXTRACT ANALYSIS

Volatile Arcmatics ** ND /L 1 GC 1 8020 — 07/24/89

**Note: All compounds were below the detection limits except those listed
above.

A list of volatile aromatics analyzed for and their detection limits accompanies

~ MDL—Method Detection Limits (same Units as the Results)
** REF—Reference as cited on the cover (first) page of this report.



VOIATIIE AROMATICS by GC
Method 602 and 8020

PARAMETER

Benzene
Chlorcbenzene
Ethylbenzene
Toluene

Xylenes
1,2-Dichlorcbenzene
1, 3-Dichloracbenzene
1, 4-Dichlorobenzene

Method Detection Limit: 1 ug/L



APPENDIX 6
GROUND WATER SAMPLING
FIELD DATA SHEETS

U.S. NAVAL SUBMARINE BASE - NEW LONDON
GROTON, CONNECTICUT
SEPTEMBER, 1989



"Project No.: "«7-/#3/25

Location:JﬁxzhnLrgéz;___

FI ELD ; DATA SHEET

Project Name:(). < Navdl Dere , Eyoten

‘Date: 7//2/5’ 9

e e e e e e e e n + ——————————————— N S
|Sampler (initials) l 4 {
. B i O 1S e — e S
|Sampling Point : l . | l _
e e PNV A S A P o= Rl S
Sample Numbexr
Isample Number ool L xaéx10123 z;_eii__az»_e:sigzcz_ -0l _3assrr01/2-03.
|Well Diameter (ID, inches) | ,« ! —
+——---—-—-—-—-—---—-————-—-l————-—-(-———; ---------- O U S
Water level device Loe |
(M-Scope, Tape, Elec. Tape) 4" l } \
+ . +--—l—<’:{?—“ ————————— e e
|Correction Factor - I A« | I ——
B SIS <A S e ——————— -
[Measuring point (TPS, PVC) | - ——>
S T SR +—-—}-V—9—’ ——————— o e l— ———————————————
[Time of measurement | /oS | |
T T D AR A Fommmr e —————— B T
Depth to Water, feet
{show correction)
| SR S S F ks SN | N X
Measured Well Depth, feet
(show correction)
.75 G
| S s lex 95T o
volume to be evacuated
(gallons)
e ——— e ———————————— Fom—— ———— Z_f o o e e e o b e e é’_§_+————l-—-—-———5——-
Method of evacuation
(Bailer, Pump/Type) 3%( ____—y._—-——-—-——'———"'_———'\
+ ’ et e R
|pedicated, Non-dedicated : ‘EQ v I
o e o e e e e e i e %—Qm_-_--'_.._.‘. _______________ o —— i~ ———
| Evacuation Rate (Pump only)| | |
B T S e e tmm——— e ——— e T
[Time begun/Time completed | ... / ,5.20 | / | /
o ————— +-—'—-----———;-‘=”--—+ ——————————————— o ————————
|Total time purged (minutes)| | |
A e o s e e e e e e . e e S o e +_—_/-9_2ﬁ‘:‘.ﬁ\:.“_5-_-_+ _______________ d o o — ——— — —
|volume evacuated (gallons) [, r - o | vy | Ve
e - ————— tdmr - - —fm—— e ——————— t————ee e ————
|Well yield (I-ugh or Low) | . | | 2f
[well yield (nigh or Low) |l oo | VSR " A
Comments:
(well condition, Qa{_&r P 5 >¢.L—\r L,Su-\—""r
bailer size; if other .
than well diam., curb &G0 b Boy aa Corh Bl | o Coh B,
box key req'd, etc.)
e ———————— - e ——————— o T

dfh\rcra rev04




FIELD DATA SHEET r

Project Name: . §.& ,z,Q &a

*.F@

¢ G® / FUSS&ONEILL
Project No.:_<ss3- 14 /2 s - ° Date: 1//?. ‘B"I
Location:  Grveien cf Weather: o . ' <o S =
Tt PAGE | b
- * - . t T . ¢ ) . - ¢ -
. !sampb"‘g'f Point L l M-t 1 N lrd ! MA_D) -
' 336 890712 33¢¥j0/2 CFIoT1 2
[Sample Nugber . i > oj‘ 1 gy ! __L";] L
Sample withdrawl device ] : ' !
(Bailer, Pump/Type) S ( —>
+ T o — 4 ————
- - . . : 1
Ipedicated, Non-desicarea 1O\ 0| =
lBa:.ler Cord Type (D, Non- D)[ | | I
Patler Cord Type (D, Mon-D)| NGO - !
[ise o swmple collection | ., Lzeize 1 seree
Sample containers:
quantity and [ E7 A Yo m ’{ ] /Q
preservatives..used I Ao o (DL“ '
I
e ———— t————————— + + ———————————
Temperature, oC o
17° /§.2° /6 ° ¢
e t————— - + i -
Specific Conductance, LT3 .4 , 292
[ umhos/cm 339 ==
_ T [
iy
pH - C.l6F
; €. ¥ 6> == 2
o ——— + —¢
Appearance
i . >
P e ==l P“lr M i —_
]F:.lte.red in the field (Y.N)]| ) — )
Method of field filtration . 3 -
(Vacuum, Pressure) I -
Field Decontamination __/_l" = <SS
(Bailer, Filter, ‘rubing,--) éu‘(,cx -

dfh\rcra rev04
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FIELD DATA SHEET (o

' SR | £0
Project Name:{ ) S. ) FUSSEONNEILL
. Project No.: s 7-/42 /zg , ‘Date: _7//7_/ %7 . e

Location: (% e txm  C T Wedther: 5LLAM{% <0 'S

PAGE 2. a
o —————— + ——— -
|sampler (:Ln:Ltz.als) | ¢CsF A—P L | =
+ - + e e SRR
|Sampling Polint Lomes- b -5 Lmo-6
r336 G7/T — 33¢5q 07 /2 ~ 33CR95172 —
[Semple Number [ /A =S =S S
|Well Diameter (ID, inches) | 2 u - 1 ~
o ——— ' PP USSP e ——————— mm e
Water level device Zlbetri~ ]
(M-Scope, Tape, Elec. Tape)| — < { >
+ “ ) +—£Ji —————————— PN mm e
[Correction Factor - { o« ! —
ettt
|Measuring point (TPS, PVC) | Pre { —
e ———————— ——————— PRSI SR SR e e
Time of measurement , { = { ,
[Time of measure Vo gorss . | =S S Yios .
Depth to Water, feet 3.4 g /% Y.9S
{show correction) :
+-——-—————-———L— [ - b ———————— o — m———— e —
Measured Well, Depth, feet /5. 45 s
(show correction) g,0 % 7
e ———— —_— ——d e ———————————— — o ——————— o —————
Volume to be evacuated
(gallons) A 3 A 2 S
Fm—————————— —— —————— e T T -
Method of evacuation
(Bailer, Pump/Type) %Q’: G v —>
+ ’ o ————————— e ——— o ———————
[Dedicated, Non-dedicated | D,(J; . L{ + >N
e e e e e e i e e e o e e e e e e e e e ————————— o ———————-
| Evacuation Rate (Pump only) | ] |
+——---——-—-—--—----———-~————+-—- e m e — e —— ——

e e S e e e e e e o e e e e e IS SN E.-45. SPESr R S AL S S L
[rotat cine purged (mimutes)| - m_\a____L__;_»gh _____ b Smees
Volume evacuated (gallons) | Q. | Lo [ =
1 ___________ b L A S ety B DI 4 Vot I P =2 N
Well yield (H:Lgh or Low) { o | _ [ Q,,. ,
_!_ ___________ e +_/_./_ 4.‘_ _S:_ég____+_____.— -------
Comments: Lo
(well condition, “ v
bailer size; if other Cncd Pt . j
than well diam., curb
box key req'd, etc.)
e e e e e o e e i i A e e e o e o m———————— —————— t-———————mm e —mm—m T

dfh\rcra rev(4



FIELD DATA SHEET

'7//7 / &7

Project Name: ), 5, pJe ,gg(a)%-b&-

Project No.: <7- 143 ‘ Date:

Location: Covln . CT

<+ — - — —————— ——

Weather° S!Eﬂlﬁ:F xO'S - <

<

'V\-LA.Q’L{S

1 ! ) M»- S 1 rO ~ 6
""" | 3265907)2 — | 334BISYL- | BT/ T
E‘i“f‘_’f‘i’f‘_“?ﬁf‘f ____________ | ey ! o5 1768 _
Sample withdrawl device I ! ] '
(Bailer, Pump/Type) ) E . i { >
+ _ + = + > -
[Dedicated Non-dedicated D Coe » (7 1 —
]Ba:_ler Cord Type (D, Non-D) | b OIS Q { +—>
[fine of sample cotlection | o 1y Vopss
Sample containers; | BEPA ,7/0 IL(Q
quantity and
preservatives..used / Siber Glass /
! - t
e + + + ——————————
Temperature, oC R
/7.0 N /457 J¥.S°
S Bt Fmmm e = * P
Specific Conductance, )
umhos/cm 6 SO 34S 1O
{ ! : 3 (
e — - + + + T
pH y 1 . T
S.q4 (.30 ¢ 5] |
e —————————————— e < + -+ -
Appearance
UW%’H M l/r Sn\’_‘—:»] u~ B‘ N
Tra L P L.
|Filtered in the field (Y,N)]| —_— — >
+ —— < — e —
Method of field filtration :
(Vacuum, Pressure) ] _—
Field Decontamination >, 77
(Ba:.ler Filter, Tubing,.-) E : ;

dfh\rcra rev(Q4
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FIELD DATA SHEET

Project Name:{ ). S, So
Project No.: = ) H: . ‘Date: J/LL/‘?i, FLE*?QDTQBLK
Location: T~ ' Weather: -;LM“ o ‘S
' PAGE R a
PR - + —————— e ——————— e . -
ISampler (1n1t1als) | ¢csF SPL { =
- + J A S -
S ling Point : ; I
l amp-ing 1 ML 3_____1__ (- . T Mmoo
33615‘10'7/?— - 33¢% 07/ — 33CTYS2M ~
Sample Number |
L_-f’ Vo P27 S IR o .
[Well piameter (ID, inches) | 2 u —t— 4 ~
+ - e —— e —_——— e ——————— e
Water level device Z botr i~ |
(M-Scope, Tape, Elec. Tape)| — >
+ . ) -1_“_ -<: ________ e .
|Correction Factor - | “« } F—
o —_— ——— e S o o —————————
lMeasurlng point (TPS PVC) 1 Prc ‘__i_. _______________ i-_jj ___________
|Time of '“eas"re”‘e“t \ liro L es | g /oo
Depth to Water, feet
(show correction)
- { £ L
+_-_t__.__ L —— ( e E_§ ________ +._...__[L.,.7_/ _______ +__.__7.LZ__/_ ______
Measured Well Depth, feet
-(show correctlon)
| S P TN = S . 1. <. R
1volume to be evacuated
(gallons) ’ RS :
b o e o o <+ :Z':. ________ ————— Z._ _._? ______ 4__._-.._/ _________
Method of evacuation
(Bailer, Pump/Type) tEDCV:L»v” —>
+ i . e e —— o ———— -
[Dedicated, anrdedicated | | | =
o —+-—.§E‘g_ _______ m——————— e ——— — +-———?— —————————
|Evacuation Rate (Pump only) | i {
e S e S e o mm fH—mmm————
Irime begun/tine completed | yiyo [ yivs | que! yus | Zics lfizel
1Toffi-flme purged (mlnutes)[ s l _______ §' _______ i~-—_;§£ ______
|volume evacuated (gallons) l =+ ] {
t————— Fm———— e m e fm——————————
Iwell yield (figh or Low) | ) )i- _-i__-__/l:_sjié_.____l__Q.a_Q_ (8
Comments: ' \
(well condition, /\) 8]
bailer size: if other I
than well diam., curb L-Cjt/
box key req'd, etc.)
o) ehans o
Corb Box 1 >
o o o e e e e e s e e e e e o e e e f-.-.---_l(_..__+ ——————————————— ———————m

dfh\rcra revQ4



1 1 .
!

Project Name: (), s, EL“,&Q 53\:3:-%-1—

FIELD DATA SHEET

1 r

(Bailer, Filter, Tubing,-.)

o
[
2

FUSS&ONEILL
Project No.: <s7- 143 Date: 7//2/5’7 « T
Location: CGyphrm  CT Weather: S vngy %0’ <
! PAGE 5 b
[Sampl:.ng Point l M- . 1[ rdew - 4! ﬂ/lu\J"‘L
‘Sample Number | 338707/2 — | 33687S)2- | FHFI/L
+ — <+ Q2 + O x5 0 -+ Q 1
Sample withdrawl device l I ! l \g
! (Bailer, Pump/Type) L E A ; - t i L
| Dedicated, Non-dedicated D Crecde 0 L +—>
[Ba:.ler Cord Type (D, Non—D)[’DLQ_ { S; { —>
Em_..‘e_ff_ff‘f‘_’f‘f_f‘ffff‘fff‘_’f U szreo | fzioo )\ zizo
Sample containers:; | BEPA Ho Q
quantity and Q
preservatives. used / Aniber G{sss /
f
+-: ———————————————————————— + < “+ ————————
Temperature, oC '
7.6° 17.6° [5.4°
e R ———— e
Specific Conductance, ‘
( | umhos/cm 9 7 %~ 2N ‘¥3
{ I [ 4 ’ {
pH - . F
S, €32 (.2 5.8 1}
m———————— e - “+— < ——————
Appearance s’(’L"T ~] PV( O S “’“’1
. L Sue Geyi | 05 |
[Filtered in the field (Y.N)| ,) ———1 —> L
Method of field filtration l .
(Vacuum, Pressure) ]
o + + e ———
Field Decontamination [ }

dfh\rcra rev04
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]

FIELD DATA SHEET

Project Name: (). S .M,,,;ngolg ‘-M

dfh\rcra rev(4

. FUSSRONEILL
Project No.:_ g 7-/42 /z¢ ‘Date: j)//z/ 7 y
Location: T ‘Wedther: < e <0'S
o ' PAGE a
ISampler (J.m.t:x.als) | CSF A— PL L =S
Isampling Folnt oo b omeo e el
]Sample Number | 336T167/2 33¢sr 0T/ -y 3y a4 —
—— [_O_ —_— _+___.____£(. _____ o ——— / .%: _______
IWell Dn.ameter (ID, inches) | 2 u —t— { -~
+ B s B s e —————
Water level device Z loetvrie . i
(M-Scope, Tape, Elec. Tape)| ~— __ ] >
+ ) . +--{ ———————————— Fmm— e, ——— - dmm———
{Correction Factor - | o« —it =
fm e —————— e —— e T — e ——————— fmm———————————— -
|Measuring point (TPS, PVC) | Prc SR —
e ———— e ——————————— e UL SRR e e ———————— -
[rime of measuremert . Vozso U szies ) simo
Depth to Water, feet
(show correction) ~
. ] ~
+—————-——-—-—————t— _____________ [ RSO _-__7______+_-_,z.’_<§3. ______ o o - ! _.-.K. —————
Measured Well Depth, feet
{show correction)
e e e e e e e e — +......._2_'..7.l _____ +___/_Q._f/j_ ______ +_...7_’—j—§_§ —————
{Volume to be evacuated
(gallons) ' 2. v OO
e —————————— PR = ————————— e ———
Method of evacuation
(Bailer, Pump/Type) %g,: (v — >
______________ e — e
Dedicated, Non-dedicated i B
peaicated, o n-aeaseates | N O L0 b >
|Evacuation Rate (Pump only)| | |
S f——r e —— J—————+ —————————————— tt—m—————————
i .
ITine begun/Time completed |g.os /c9:07lmyo Lrgues ! l
{Total time purged (minutes)]| | |
o o e e e s o e e e +___-?.’.ﬁt:}_’{__—+__——%r:"—’-' —————— § v —————— e T om
{volume evacuated (gallons) | 2 ¢ 2 B |
fm o ———— e ———————— P - U, SR e—eSC Qe o
[well y:.eld (H:Lgh or Low) [ l |
o o o — + _.{@:L.’.{ _______ +___£_,_u:l:—{ ——————— +_-‘_—___ ——————
Comments: ’
(well condition, ‘A) /\)o SWMXC
bailer size:; if other G ek
than well diam., curb “n &”
box key req'd, etc.) ! b Corvb Bz uj«/
O o
Sy
e e e e o o e e e e e e e e o e o e e e e



I . 1

'FIELD DATA SHEET r

Project Name: S!,. S, ﬂ ,&g %"M_

'S0

(Bailer, Filter, Tubing, ..)

0y
[
£

dfh\rcra rev04

A Smedeen

FUSS&OTEILE
Project No.:  <x7- 143 *  Date: 7//?/5/7 « ST
Location: Cophkn  CT Weather: &mx:f KO'S = b
? PAGE &
_!Sampling‘ Point = - l/’jkj ] o !ﬂﬁ&/' // !Ma/— e
1. - ®750)/2- | &Z3C /7 —
[Sample Number [ 3365’/78 772 — 334 11?07 L %967. 77
Sample withdrawl device l I ! ] :
(Bailexr, Pump/Type) . E A { 1 >
+ <+ + + -
[Dedicated, Non-dedicated D Crede 0 >
]Ba:.ler Cord Type (D, Non-D) [ BLQ— :‘J_(g { f—>
__________________________________________ S S
]‘r:une -of sample collection ] 14 5 | /Y /S l
+ - — - + - —_————— e —— e —
Samplo:a containers:; I BEPA O MQ
quantity and .
preservatives. used / Anidper Glass /
(- t:
Temperatﬁre, oC 1 ) o
/.o /e,
+ + - Thr - -1 - + H o T T
Specific Conductance, \“j" Ny
i | umhos/cm . J2 / /&2 -
+ > + =3 Lt‘i;_
pH - AR o
‘ 6./9 S.sz -
33
‘Appearanoe 1
b . wa.% = U S te L -
[Filtered in the field (Y,N)| A L i —> .
Method of field filtration l
(Vacuum, Pressure)
e 4 -+
]Fz.eld Decontamination I | S
|



dfh\rcra rev04

FIELD DATA SHEET
» - 0
Project Name:{). S. So Bo.wba\ EUSSROTNEILLE
. Project No.:__g J1-/4R /s pate:__ 3/2/ %7 .
Location: (% yo dew, LT Weather- Sionay  BO'S
_ ' PAGE S a
+—- + - e —————————— - : --
ls_amplerr (initi tials). i C,;F"/ SPL i‘ *L. =~
|sampling Point oMo Vomeo- M L me-is
|Sample Number ‘ { 3363‘107’2— —. ] 3¢ 01/t~ | 33CHYS2L -
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MEMORANDUM

TO: Stan Alexander

FROM: Brad Freeman

DATE: October 11, 1989

RE: OPTIONS FOR LINING UNDERGROUND TANKS AT NAVY SUBBASE

FERROCEMENT - The advantages of the Ferrocement system is the
minimization of tank cleaning prior to installation and

structural support.

Fuss & O'Neill contacted Mr. Ronald Lee of General Electric who
had his leaking 100,000 gallon Number 6 fuel o0il tanks lined
with the Ferrocement. He was very happy with the installation
and said that the walls of the tank only had to be squeegied
down to prepare for installation.

The system consists of installation of a galvanized steel mesh
along the tank walls and then applying Portland Cement and
crushed limestone mortar on the mesh. Finally the mortar is
sealed with a finish compatible with diesel fuel. Price for
this system runs about $10-$12 a square foot installed, but the
price should drop because of the number and size of the tanks.
General Electric was given a twelve year guarantee against
leakage.

LINERS

JH WATER SYSTEMS, INC - Liner system is advantageous because,
like the Ferrocement, the tank cleaning process prior to

installation is minimized. The liner would be the XR-5
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manufactured by Seaman Corp. and would be installed on the walls
and floor of the tank. Finally, the base of each column would
have to be fitted with a liner boot and anchored to the floor
sections. The entire liner would be protected from the tank
surface with a layer of filter fabric.

The tank might have to be squeegied or washed with a degreaser
but only to a small extent. J.H. Water Systems have just
completed a similar project at a Navy Base in Florida.

Fuss & O'Neill received an estimate of approximately $64,000 per
tank with a 20 year guarantee for the liner and a 1 year
guarantee on installation.

MPC

Sent us some plans for similar jobs and would like to bid on the
job if we go with a liner,.

FRED RIVAS COMPANY - This company out of Maine quoted $108,000

per tank for material and supervision only. They would supply a

30 mil single ply Hytryl liner.

COATINGS

FOSROC/PRECO - This company is suggesting the tanks be lined
with a coal tar expoxy which is compatible with diesel fuel.

The concrete surfaces would have to be cleaned fairly well to
allow adhesion. The epoxy could be sprayed on but they suggest
rolling it on. Two coats of the epoxy would probably be needed



Page 3

and would cost approximately 50 cents a square foot. Total
installation cost would probably be in the area of two dollars a
square foot.

They would not be able to give a guarantee until they were able
to inspect the tank and do an adhesive test inside.

TANK COATING SYSTEMS, INC. - This company is offering 2
different coating systems. The first is an epoxy resin-based

product structurally reinforced with glass fibers produced by
Bridgeport Chemical Corp. The design coat thickness is 125 mils
and is applied in a single coat. The coating will qualify under
EPA regulations and comes with a guarantee. Material cost per
tank $77,000.

The other coating is a thin-film cross linked epoxy-phenolic
lining produced by Plasite. 1Its suggested thickness is 12-15
mils but does not qualify under EPA regulations. This coating
would be sprayed on in two coats. The tank walls would have to
be cleaned well and then primed as preparation. Material cost
per tank is $18,000 per tank.

87-143 Corresp.
1004A89BCF
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